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Important Notice

This manual informs you that the heater in the MCS (Moisture Contro] System) can reach
a temperature of 400°C. This information is incorrect; the maximum temperature for the

MCS heater is 320°C. We apologize for this error.

Themaximum temperature for the MCS heater is 320°C.
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Read this First!

Essential Tekmar designs, builds, and tests its products to meet many national and
. Instructions international standards. Because the Tekmar 3000 is a complex technical
' product, make sure that you correctly install, use and maintain it; if you do
so, the 3000 will continue to operate within specifications. Always follow
the safety precautions in this manual. Failure to follow the correct instruc-
tions may void the warranty.

Please read this * Read all instructions before installing, operating, and servicing the
page before 3000. Follow all warnings, cautions, and instructions that are on
proceeding! the 3000 and in this manual. If you do not understand the instructions,

call your Tekmar representative for assistance.

* Educate your personnel in the proper installation, operation and main-
tenance of the 3000.

* Only qualified persons should install, operate, update, program and
maintain the 3000.

» Install the 3000 as specified in the installation sections of this manual
and according to applicable local and national codes. Connect all
products to the correct electrical and pressure sources.

* When you need replacement parts, make certain that qualified people

use only Tekmar-supplied replacement parts. Unauthorized parts and
. procedures can affect the 3000's performance and jeopardize safety.
Using look-alike substitutions may result in fire, electrical hazards, or
incorrect operation.

» Keep all protective covers in place, except when qualified persons are
performing maintenance, to prevent electrical shock and personal injury.

Tekmer 3000 |
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Read this First!

In this manual, certain typefaces and symbols have specific meanings.
Paragraphs containing important safety information are marked with the
following symbols:

A DANGER

This symbol alerts you to a situation where incorrect operation could
cause serious personal injury and damage your equipment.

A WARNING

This symbol points out a situation where incorrect operation could result
in personal injury and equipment damage.

A ~ CAUTION

This symbol points out a situation where incorrect operation could dam-
age your equipment or lead to an error.

Note:
This symbol points out important information.
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1.1 Overview |

1.2 Product
Description

. Tekmer 3000

This section describes the Tekmag 3000 Purge and Trap Concentrator,
defines its basic functions and system eunﬁguratlons, provides technical

» specif'catxons and outlines safnty mmidumuons for its uge.

The ’l‘tzlcmarTM 3000 (Fi 1gura 1-1) 13 a‘purge and trap concentrator that
allows automatic processing' ofquuxd and soil samples for analysis by gas
chromatography. The concentrator operates-and interfaces with the gas
chromatograph (GC) under microprocessor control.

TOP
PANEL —¢

VENT [
PURGE ——}of
DRAIN —-{f"

* Figure 11 ’Tmaooo
The 3000 is equipped with:

‘» Sample glassware for procasihg sing!c samples.

« A front panel trap pressure W ﬂm shows the current system pressurc
(in psi) for each mode, =

* A front panel LCD screen that Mﬂ}'ﬂ mformatlon about the
concentrator’s current opera

-+ ON/OFF switch on the back mol.

» A hand-held controller (purchasec upmwly) ‘The controllér consists
of a four-line, 20-character wids, LCD (liquid crystal dispiay) and a 30-
button keypad. You communicste: with the 3000 microprocessor by -
‘usmg the kcypad and display scmn on the hand-held controllor

o qominued
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12 Product

Description;

cont.

1.3 Coricantfaﬁdi‘ |

Functions

The 3000 can be set up in schral different »cotbﬂgmgﬁons, as descnbed in
Section 1.4 System Configurations. You can:also program the 3000 to run
different methods. Refer to Section 6.0 Programmmg‘ the 3000 fdh‘ inifor-
mation about customizing methods.

The 3000 purges volatile organic compounds from water or soil ontos 4
- sorbent trap. The trap is then rapidly heated; the analytes are swepst with i A
- GC carrier gas onto the column for separation and detection, ay ﬁlgwn TR
‘Figure 1-2. o | - ey

TherWMhoWB :

Purge gas

L Sample
glassware

- The liquid sample Is swept with -
purge gas to release analytes fmm '
the sample and deposit them on the
concentrator trap.

e
( GC
 Trepls
‘backfiushed
with carler gas
> o ﬁ
Figure 1-2 3000 Functions St
W Tokmard000 - : |
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Introduction 1
14 System The 3000 concentrator processes a single sample and delivers the resulting
. Configurations analytes to a gas chromatograph. You may also use the 3000 with other

Tekmar accessories which can extend and enhance 3000 functions.

141 Tekmar 3000 The ALS 2016 and 2032 autosamplers make it possible for the 3000 to
with ALS process up to 32 liquid and soil samples automatically. Connected as shown
Autosamplers in Figure 1-3, the 3000 can process up to 16 samples (with the ALS 2016)
or up to 32 samples (with the ALS 2016 and 2032).

ELECTRONIC ELECTRONIC
CONNECTION CONNECTION
FROM 2016 TO FROM 2032 TO

CONCENTRATOR CONCENTRATOR

ALS 2016 ALS 2032

LINE
TOGC

. /‘ T Tekmar 3000

TRANSFER LINE TRANSFER LINE
F¥8hg023218 FROM 2032
TO CONCENTRATOR

Figure 1-3 Tekmar 3000 with ALS Autosamplers

14.2 Tekmar 3000 The 3000 and the ALS 2016 autosampler work with the AQUATek 50 auto-
with sampler to process drinking and wastewater samples. The 3000 can process
AQUATek 50 up to 15 samples on the 2016 and up to 50 samples on the AQUATek 50.
and 2016

To connect the 3000 to the AQUATek 50, refer to Figure 1-4 on the next
page and follow these steps:

*  Turn off and unplug the 3000 and the AQUATek 50.

* Locate the cable (p/n 14-4352-086) in the AQUATek 50 assembly kit.

 Insert the cable's 9-pin connector into the receptacle labeled
"Concentrator I/O" on the rear of the AQUATek 50.

* Remove the GC interface cable from the rear of the 3000 and plug the
other end of the cable from the AQUATek 50 into the open port.

Secure the cable with the two retaining screws.

. + Piggyback the GC interface cable onto the connector that is now
plugged into the GC 1/O port on the back of the 3000. Tighten the
retaining screws.

Tekmar 3000 1-3
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14.3 Tekmar 3000

1.4.4

14

with AEROTrap
Autosamplers

Tekmar 3000
with
Cryofocusing
Module

TOGC

O,’;;: TO AQUATEK 50
"CONCENTRATOR
/0" RECEPTACLE

Figura 1-4 3000 and AQUATek 50 Connections

Note:  If the ROM (read-only memory) version in your 3000 Is prior to 2.13,
the optional sample heater accessory will not work with AQUATek
50 methods. If have any problems getting the sample heater acces-
sory to work, please call Tekmar Service.

AEROTrap 6016/6032 autosamplers allow the 3000 to process up to 32 air
samples automatically. Connected as shown in Figure 1-5, the 3000 can
process up to 16 air samples (with the AEROTrap 6016) or up to 32 air and
water samples (with the ALS 2016 and the AEROTrap 6032).

ELECTRONIC ELECTRONIC
CONNECTION CONNECTION
FROM 2016 TO FROM 8032 TO
CONCENTRATOR CONCENTRATOR

ALS 2018 AERCTrap
6032

LINE
TOGC

f T Tekmar 3000
TRANSFER LINE
FROM 2018 TRANSFER LINE

TO 8032 FROM 8032
TO CONCENTRATOR

Figure 1-5 Tekmar 3000 with an AEROTrap and an ALS Autosampler

For enhanced sensitivity and chromatographic resolution when analyzing

highly volatile compounds on a small bore capillary column, Tekmar recom-

mends that you use the Cryofocusing Module with the 3000.

» Highly volatile components desorbed from the internal trap of the 3000
are refocused and condensed in the trapping area of the Cryofocusing

Tokmar 3000




144 Tekmar 3000
with
Cryofocusing
Module, cont.

1.5 Specifications
for the 3000

Utility
Requirements:

Operating
Environment:

Weight:

Dimensions:

Gas Supply
Requirements:

Sample Glassware:

Trap:

Trap Furnace:

Tekmar 3000
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Module as carrier gas goes through the module to the GC.

« The Cryofocusing Module freezes the condensed components in a
narrow, cryofocused band on the column.

« The Cryofocusing Module is flash heated and flushed with carrier gas to
release the analytes on the GC column.

This section gives you specifications for the 3000. Please refer to the
appropriate user guide for autosampler specifications.

Voltage: 100/115/230 volts (+/- 10%)
Frequency: 50/60 hertz (+1%)

Current: 5.0/4.0 amps

Power: 550 watts

Btu per hour: 1877

The 3000 operates at temperatures between 19°C (66°F) to 60°C (140°F)
with humidity levels between 10% and 90%.

371bs. (16.7 kg.)

Height: 19" (48.3 ¢cm)
Width: 9" (22.9 ¢cm)
Depth: 18" (45.7 cm) deep

Ultra-high purity (99.999%) helium or nitrogen as purge gas, supplied at
20 psig

The standard sampler is a 5 ml frit sparger, with all-glass construction
using a medium-porosity glass frit. Optional glassware is: 25 ml frit
sparger, 5 or 25 ml fritless sparger, 5 or 25 ml needle sparger and 25 ml
disposable test tubes. '

12" long; stainless steel tube; 0.010" wall thickness; 0.123" +/- 0.002" OD
(maximum OD of 0.125" is the USEPA specified standard)

Controlled temperature range: from 5°C above ambient* to 420°C (-20°C
to 420°C with optional TURBOCool); average rise rate: 575°C/min. from
35°C to 225°C (The rise rate is averaged over this temperature span,; it is
invalid outside this span.)

* temperature of the surrounding air \5
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1 Introduction

Trap Pressure
Control™:;

Valving:

Sample Path:

Carryover
Specifications:

Operating Range
of Concentration:

LN, Consumption:

Molsture Control

System:

Electronic
Control:

Baud Rate:

16
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Variable; set at the factory to maintain a recommended back pressure of
4 psi; flow rate: 35 ml/min,

» A 115 VAC motor-actuated, 6-port switching valve with removable
rotor; temperature controlled from ambient to 300°C

» 12 VDC solenoid-actuated, 2 and 3-port sample, bypass, high rate purge
(HRP), drain and vent valves '

» Flow Tuned Tubing (FTT)™ features constant uniform internal
diameters on all fittings, valves and tubing; eliminates dead volume and
maintains a constant linear velocity during desorption to the gas chrom-
atograph

» Transfer line, 72" total length - 60" outside of unit; heated, variable:
ambient to 300°C

* Optional sample pocket and tube heaters; variable: from ambient to
100°C

* 3000 concentrator: 0.1% after 1000 ng standard
* 2016 autosampler: 0.5 - 1.0% after 1000 ng standard

There is no difference between carryover amounts using U-shaped glass-
ware versus needle sparger glassware (with or without drain).

Calibration range: 0.5 ng to 2000 ng
System range: low ppt to 10 ppm

When using a Cryofocusing Module: Approximately 1 liter to cool the
cryofocus trap to -120°C. Then 1/4 liter per minute once the cooldown
temperature is reached (total time for Desorb Preheat and Desorb modes.)

Removes moisture from the gas stream going to the GC; operating tem-

perature: 5°C above ambient to-?g(.;: Ge Nolie ("“M)

Microprocessor - Motorola 68000, running at 12 MHz
CPU memory - 128K ROM; 64K RAM (expandable to 128K)

9600

Tekmar 3000
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Data Input:

(\
Ay
At

Data Display:

Expansion
Capability:

I/0 Signals:

GC Interface;

Column Capabllity:

Method Storage:

Method Scheduling:

Tekmar 3000
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Introduction 1

The 3000 accepts parameter values that you enter by way of an RS232C

serial interface. To enter the parameter values, use one of the following:

* A hand-held controller connected di y-40 an I/O port

* A personal computer with optional doftware. To use
TekLink, you must have the follow

1. An 80386 or 80486 SX or DX-based computer running Microsoft®

Windows™ version 3.1 or later

Any kind of DOS, as long as it's version 5.0 or greater

A hard drive with at least 2 MB (two megabytes) of free space

4 meg of RAM (Tekmar recommends that you use 8 meg of RAM.)

A disk drive that can read 3 1/2" 1.44M or 5 1/4" 1.2M diskettes

At least one free serial port for connection to the 3000

A

The 3000 uses a two-line, 20 character-wide Super Twisted Nematic LCD
screen on the front pane] and a four-line, 20-character display on the hand-
held controller.

The 3000 has four expansion slots on the Mother Board for accessory
interfaces.

During operation, the 3000 sends and receives the following signals:
* Begin/End Desorb output signal

+ Start GC/MS and Data System output signal

» Desorb Ready output signal

* GC Ready/Continue input signal

* Purge Permission input signal

* Purge Ready output signal

The 3000 works with almost all commercially-available GC instruments. It
supplies or accepts GC and Data System start and ready signals by way of
a software-selectable GC I/O board.

All commercially-available columns. Systems with columns that have an
LD. of less than 0.53 mm may require the Cryofocusing Module, depend-
ing on the systems' configurations.

Up to 16 methods, including preprogrammed USEPA methods 502.2,
524.2, 601, 602, 624, 8000, CLP/VOA and Bakeout method.

Up to 12 method changes in any sample order on a single automatic cycle
of any Tekmar autosampler
1-7
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1.6  Safety
Precautions

1.6.1 Electrical

1.6.2 Temperature

1.6.3 Delivery
Pressure
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Please read, understand, and follow all the precautions described in this
section before you set up, install, or operate the Tekmar 3000 and any of
its accessories. Tekmar is not liable for any damage or injury resulting
from failure to follow the instructions in this manual or failure to exercise
appropriate care and caution in the installation, operation, checking, and
adjustment of the equipment described in this User Manual.

The 3000 and accessories (Cryofocusing Module, ALS autosamplers,
AQUATek 50, etc.) generate hazardous voltage.

/N\ WARNING ?@

* To avold electrical shock, tum off and unplug the unit before
servicing.

* Do not operate the unit without protective covers In place.

* The three-wire power cord is a safety feature. To avoid electrical
shock, plug the power cord Into a properly grounded outlet. Do not
use an extension cord; the cord can overheat and cause a fire.

The 3000 and accessories contain heaters. The sample heater in the 3000
can be as hot as 420°C when the 3000 is in operation.

/N WARNING «f

Sections of the 3000 and accessories are heated during operation,
If you touch a heater, you will be burned. Do not touch the heaters.

/N\ CAUTION

Some Tekmar™ accessoriss require the use of liquid CO, (carbon dioxide)
or LN, (liquid nitrogen) . These chemicals produce very low temperatures
that can damage human tissue, Avold touching the chemicals or the
surfaces that they cool.

A CAUTION

Do not exceed maximum pressure ratings for the 3000 or accessories.

Tekmar 3000




1.6.3 Delivery
Pressure,
cont.

1.6.4 Miscellaneous

1.6.5 Material
Safety
Data Sheets
Tekmar 3000
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The Cryofocusing Module uses liquid nitrogen coolant.

/N CAUTION P

If coolant dellvery pressure exceeds 75 psig, a relief valve on the
cryogenic valve assembly will vent the excess pressure.

A WARNING

TURBOCoo! requires a SUPPLY of high pressure liquid CO0, (carbon
dioxide) Do not allow the SUPPLY pressure to exceed 1000 psi.

A WARNING

To avold any type of Interference with the 3000 operation, maintain at
least two Inches of unobstructed space around the 3000. Move all
other equipment outside the two-inch perimeter. The 3000 requires a
clear surface area of at least 20" (51cm) deep and 15" (38 cm) wide,
with no shelves or overhanging obstructions above. The surface
must be able to support at least 40 pounds.

A CAUTION

Keep the 3000 away from corrosive gasses, liquids or solids. Corrosive
substances will damage outside surfaces and the parts inside.

A CAUTION

Operate TURBOCool in a well ventilated area to prevent saturation
of the ambient air with carbon dioxide.

If your Tekmar™ instrument was shipped prior to May, 1994, its line
heater may contain layers of yellow fiber glass insulation. (The line heater
contains the transfer line, which provides a path for desorbed analytes to
travel to the gas chromatograph*.) In April of 1994, Tekmar began using
Solimide® TA-301 polyimide foam instead of the yellow fiber glass to
insulate the transfer line. Two Material Safety Data Sheets (MSDSs),
which are reproduced on the following pages, describe the fiber glass and
Solimide® TA-301 polyimide foam in detail.

* Because of this, the line heater and transfer line assembly is sometimes

called the transfer line. 1-9
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1 Introduction

165 Matorlal Material Safety Data Sheet
Safety ty .
Data Sheets, . .
cont. Imi-Tech Corporation

701 Fargo Avenue
Elk Grove Village, IL 60007
(708) 981-7610

80.0.17
Emergency Phone Number Product Name
(504) 344-7147 Solimide® TA-301 polyimide foam
80.0.17

Product Identification
Product Name: Solimide® TA-301 polyimide foam
Chemical Name: Benzophenonetetracarboxylic imide polymer foam
Cas No: Proprietary mixture
Chemical Family:  Polyimide

This material is in compliance with the toxic sub- .

stances control act (15 USC 2601 - 2629).
Solimide® is a registered trademark of Imi-Tech Corporation.
Components :
Benzophenonetetracarboxylic  Proprietary NL Not established
imide polymer foam by OSHA/ACGIH

Note: Carcinogenicity listing of components at concentrations greater than
or equal to 0.1% indicated by: @=NTP; #=IARC; &=0SHA; *=Other;
NL=Not Listed |

Chemical and Physical Properties
Appearance/Odor: Beige to yellowish foam/odorless.

Vapor Pressure: Not applicable.

Solubility in Water:  Insoluble.

Specific Gravity: 0.008-0.011 (range). .
Melting Point: Not established. -

10/09/90
1-10 Tekmar 3000
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Fire and Explosion Hazards

Flash Point (Method): Not applicable.

Flammable Limits: Not applicable.

Extinguishing Media: Dry chemical, water spray (fog), foam or
carbon dioxide.

Hazardous Thermal

Decompostion Products:  Include oxides of carbon and nitrogen.

Special Fire Fighting

Procedures: Avoid breathing smoke and vapor.

Unusual Fire and

Explosion Hazards: None known.

Reactivity Data

Stability: Stable.

Conditions to avoid: None known.

Materials to Avoid: Strong alkaline and oxidizing acid solutions.

Hazardous Polymerization: Will not occur.

Health Hazards

Inhalation: Not expected to be a primary route of exposure.
Eye Contact: Not expected to be an eye irritant.

Skin Contact: Not expected to be a skin irritant.

Ingestion: Not expected to be acutely toxic.

Chronic Effects of

Overexposure: None known.

Emergency First Aid Procedures

Inhalation: If inhaled, remove to fresh air.
Eye contact: Begin immediate eye irrigation with cool water.
Skin contact: Use good personal hygiene if dust contact is
' possible.
Ingestion: If swallowed, give two glasses of water.

Exposure Control Information

Exposure Limits: Not established by OSHA/ACGIH.
Eye Protection: Safety glasses. '
Protective Gloves: Not required under normal conditions.

10/09/90
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Exposure Control Information (continued)

Respiratory Protection: NIOSH approved dust/mist respirator, when
excessive dusting may occur.

Local Exhaust

Ventilation: At source of dust.

Mechanical Ventilation: Recommended.

Environmental Protection

Spills or Leaks: Sweep or shovel spills into appropriate container
for disposal.

Disposal Methods: Under the CERCLA/RCRA regulations currently
in effect, this product is not regulated as a hazard-
ous waste or material. Therefore, it may be dis-
posed of as an industrial waste in a manner
acceptable to good waste management practice and
in compliance with applicable local, state and
federal regulations.

Storage Requirements: No special storage required.

Issue Date: 10/09/90 Supersedes:  04/04/86
MSDS prepared by:  Health & Environment Department

Ethyl Corporation
For Additional nonemergency MSDS information, contact:

IMI-Tech Corporation

(A subsidiary of Ethyl Corporation)
701 Fargo Avenue

Elk Grove Village, Illinois 60007

This material safety data sheet contains at least the information required by
the federal OSHA Hazard Communication Rule, 29 CFR 1910.1200 (g) (2).

Takmar 3000
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1.6.5 Material
Safety
Data Sheets,
cont.
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Material Safety Data Sheet

Processor: Wrap-On Company, Inc.

Address: 5550 W. 70th Place, Chicago, IL 60638

Phone: For information purposes: 8:00 AM - 5:00 PM
Central Time

Telephone: (312) 496-2150

Date of Preparation: September 1, 1986

Product Name(s):  Wrap-on Fiber Glass, Jumbo Fiber Glass, Heavy
Duty Fiber Glass, Pipe-Guard Fiber Glass.

Section I - Component Data

Hazardous Ingredients

Common Name Chemical Name C.A.S. Number
Fiber glass Fibrous glass 65997-17-3
Section II - Physical Data

Boiling Point (°F): NA*

Specific Gravity (H,0=1) ND**

Melting Point: NA

Vapor Pressure (mmHg @ 20°C): NA

Percent Volatile by Volume: NA

Vapor Density (Air=1): NA

Evaporative Rate (Ethyl Ether=1): NA

Solubility in Water: Insoluble

pH: NA

Appearance and Odor: Yellow insulation/may have faint

resin odor.

Section III - Fire and Explosion Hazard Data

Flash Point (°F): NA

Method Used: NA

Flammability Limits:

LEL: NA

*NA=Not Applicable **="Not Determined

B R A M
S
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Section I - Fire and Explosion Hazard Data (continued)

UEL: NA
Auto-Ignition Temperature (°F): NA
Extinguishing Media: NA

Special Fire-Fighting Instructions:  None Required
Unusual Fire and Explosion Hazards: ND

Section IV - Reactivity Data

Stability (Conditions to Avoid): Stable (None)

Incompatibility (Materials to Avoid): None

Hazardous Decomposition Products: Binder burns or decomposes in a
fire; primary combustion
products are carbon monoxide,
carbon dioxide and water.

Hazardous Polymerization: Will not occur.

Section V - Health Hazard Data
Primary Route(s) of Entry: Inhalation

Health Hazards (Acute and Chronic):
Inhalation;
Acute: Mechanical irritation of the mouth, nose and throat.
Chronic: Many studi¢s have been conducted to determine
the potential long term effects of fibrous glass inhalation.
In man, epidemiology studies of workers employed for up
to 40 years in fibrous glass manufacturing do not show any
consistent evidence of pulmonary disease, either malignant
or nonmalignant. Studies in animals using the natural route
of exposure - i.¢., inhalation - have not shown evidence of
a carcinogenic effect. Artificial implantation of large
quantities of very fine glass fibers in the chest or abdominal
cavities of laboratory animals has caused cancer. One animal
study, in which large quantities of very fine diameter glass
fibers were injected into the trachea of hamsters, reported
cancer.

Skin Contact:
Acute: Transient mechanical irritation.
Chronic: None

Tekmar 3000
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Section V - Health Hazard Data (continued)
Eye Contact:
Acute: Direct contact will cause mechanical irritation.
Chronic: None

Ingestion:

Acute: Unlikely to occur. Observe individual; if symp-
toms develop, consult physician.

Chronic: None known.

Signs and Symptoms of Exposure: Itching and possible irritation of the
upper respiratory tract.

Medical Conditions Generally

Aggravated by Exposure: Any condition generally aggravated by
mechanical irritants in air or on skin.

Exposure Limits:

Hazardous OSHA PEL ACGIHTLV Other Recommended
Ingredients  (mg/M?*) (mg/M?) (Source)
Fibrous Glass 15 mg/M? 10 mg/M? 3 x 10¢ fibers/M? (NIOSH)

Carcinogenicity:
Hazardous NTP IARC OSHA
Fibrous Glass No No No

Section VI - Emergency and First -Aid Procedures
Inhalation: ND

Skin: Wash with soap and water.

Eyes: Flush with running water for at least 15 minutes,

Section VII - Special Handling Information

Ventilation: Ambient

Respiratory Protection: Not normally required. If TLV is exceeded or irritation
occurs, use a respirator such as 3M model 8710 or
equivalent for protection against nuisance dust.

1-16
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Section VII - Special Handling Information (continued) .
Protective Clothing: Gloves, long sleeved, loose fitting cloth
ing, long pants. A cap may be useful
when handling material overhead.
Eye Protection: Safety glasses
Work/Hygienic Practices: Shower at end of work day. Wash work
clothes separately and wipe out washer
at end of cycle.

Section IIX - Spill, Leak and Disposal Procedures
Action to take for spills (Use
(appropriate safety equipment.): NA
Waste Disposal Method: Dispose in accordance with federal, state
and local regulations. The primary
method of disposal is in 2 municipal or
industrial landfill.
EPA Hazardous Waste Number: NA
This material is not regulated under the
RCRA hazardous waste regulations. .

Sections IX - Special Precautions/Additional Information
Precautions to be Taken in

Handling and Storage: Insulation should be stored in a dry place.
DOT Information:

Hazardous Material Proper

Shipping Name: Not regulated by DOT.

Hazard Class: Nonhazardous

UN Identification Number:

Additional Information: None

Tekmar 3000




2.1 Overview

2.2 Getting Ready

for Installation

2.2.1 Operating
Environment

2.2.2 Power

Requirements |

This section describes:

-« The prerequlsntes and site prepuntion for a Tekmar 3000 installation.

» Unpacking and checking your Tekmar 3000 shipment.
* The major components of the Tekmar 3000.

Equipment installation and opomt;on wxll be easier if you use thc illustra-

tions to identify and locate the dmmbed components on the 3000

; Please read the mstrucnons in this: sﬁ'f;tipn before you begin to install the

3000. If you have any questions about site requirements for installing and
operating the 3000, please call tho Tﬁkmu Service Dopamnent at (800)
374-2004 :

/

The Tekmar 3000 operates at témperatiires between 19°C to 60°C with

|~ humidity levels between 10% and 90%. Generally speaking, an environ-
* menit with temperature and hurnidity that are reasonably constant and

comfortable for an operator is' an eﬂvimnmcnt in which the concentrator

will perform reliably. -

A cAnTlou

Keep the concentrator away ﬁbmmmnm substances gas, Ilquld or
| solid - to avold material andfor- compmmtdamm :

The 3000 requires a clear. surfhoe urea at least 18" (46 cm) deep and 15"
(38 cm) wide, with no shelves or ovnrhnngmg obstructions above. The
utface must be able to suppomm loaxt 40 pounds - _

AN\ mmne

To avold any type of lntommmwﬂt m opmﬁon, malntlln at InSt

| two Inches of unobstructed mmnd thq unit. Move aII other.

lpmcnt outside the two-inch p-rm

(

After sclectmg and clearmg a Imﬁou for ﬂm conocnu-ator, check the

' avalability of the required grounded cutlets. The Tekmar 3000 uses

115V/230V (= 10% ) power at 50480 (1%) Hz, with one grounded,

three-pronged receptacle for the ‘main. power cord. Each additional acces- |

sory you plan to use may alm mquim onoe or more grounded outlats




223 Gas Supply

: Raqulremenﬁ;

: 4 Gas supply tubing lengths must be adecuate: Bo generous Mm‘!

Concentrator operation requires the availability of ultra-hlgh pm‘l@y : , .
helium (as purgc gas) Check the following items: - \ '_ ‘

1. Hehum purity must be 99.999%, 0.5% hYdmombon tesmd.
2. Gas pressure at the source must be high enough to: 1L
¢ Allow at least 20 psi pressure drop at evmry flow or- pressum .
régulator. o
» Travel the distance from the source to thﬁ com:mtmtor \
» Provide the required gas pressure at the: mmmtor Opemtwh of
the 3000 requires helium at an incoming’ (wpply) pressure Gf 20 o i
60 psig. \ o
3. Gas supply tubing diameter dopcmds on the mmhnum pmam m’op
- allowable for your setup. If the hélium supply is close to the me
trator, you may use 4" diameter tubing. How;war. you: may
use larger diameter supply lines, typically %" "y o reduce pn:mm
drop under the following circumstances: ‘ :
« The gas supply is a long way from the coneuntr&tor e
* A single source supplies several instrimments. : e
* A single source will be subjected to high dermand for gas -

cutting lengths of tubing for local supply lines; a relatively: lmmﬂ
of tubing between the supply and the:3000 allows you to rhove the
instrument (to reach rear cover panels, for: cxﬂﬂp&e) w:thom ﬂisnbn»‘ i
necting the plumbing.

5. Gas line fittings and regulators must be thb N!‘mt size and W .

" Consult your local gas supplier for type and size of cylinder WI,
then select compatible pressure regulators W on f.he mqumd
valves. Keep these considerations in mind: .-

* To reduce high source pressures to the pmasum required by ﬂw
concentrator, use high-quality pressure. mgulﬂm with stainfess .
steel diaphragms. Tekmar recommends using a single, twoww L
regulator, rather than two single-stege pressure regulators to mioet
the concentrator’s pressure specification. -

» On/off valves, while not essential, are Wy‘ uaeﬁml whm mmmd
on the outlet fitting of a two-stage reguiator, ‘

» Avoid pipe thread connections in your gkswpply ihm 16 you
must use them, seal them with msu'mwm Teflon® m

\‘.“‘

Always use instrument-grade Teflon® upmmm mm;r; ) 1
Do not use pipe dope or lower grades omnwmmm A
in the dope and/or Iow-grade tape wili conumﬂn mbhu. S
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2.3 Unpacking the
Concentrator

Tekmar 3000
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Getting Started 2

Please read the instructions in this section before you begin to set up the
3000. If you have any questions about the set up, please call the Tekmar
Service Department at (800) 874-2004.

/\ CAUTION

Fallure to follow these instructions may vold your warranty for
components damaged in shipment.

1. Remove the Tekmar 3000 kit box and the concentrator from the
shipping carton. Each concentrator is shipped with a kit box. An
optional installation kit with additional parts needed to set up and
install the 3000 is available from Tekmar (P/N 14-5092-100).

2. Compare the contents of the kit box and/or installation kit against the
packing list that accompanies your shipment. Check for each listed
item.

+ If an item is missing, call the Tekmar Customer Service Depart-
ment toll-free at (800) 543-4461; outside the US and Canada, call
(513) 247-7000. ,

+ If any shipped item is damaged, immediately notify the shipping
carrier and the Tekmar Customer Service Department of its
condition.

3. Examine the concentrator carefully. If it is damaged, notify the
shipping carrier and Tekmar immediately. Do not continue instal-
lation until a Tekmar representative authorizes you to do so.

4. Save all shipping materials until you verify that the instrument
operates correctly.

5. Do not return the concentrator unless authorized to do so by a Tekmar

representative.
/I WARNING

For the safety of everyone concerned, Tekmar will not service retumed
Instruments that are shipped with needles or any other sharp objects
installed on thelr exterlors; Tekmar will promptly return these instruments
to customers.

This policy mainly applies to retumed purge and trap autosamplers, which
are shipped with stalnless steel neadles or glass dip tubes Installed.

To receive prompt, reliable service, and reduce the risk of injury, please
remove all sharp objects from the exterlor of any Tekmarinstrument before

shipping.

2-3
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2 Getting Started

24 Major The Tekmar 3000 (Figure 2-1) consists of a concentrator with a front- Wy
Components panel sample glassware assembly and an optional hand-held controller. .

TOP
PANEL ——¢

VENT —

PURGE ——faf
DRAIN ——{*

SAMPLE __ |
GLASSWARE

TRAP ____ |
PRESSURE
GAUGE
FRONT

PANEL
DISPLAY

HAND HELD
CONTROLLER

Figurs 2-1. Tekmar 3000

24.1 Hand-held The hand-held controller is a four-line, 20-character wide, LCD (liquid
Controller crystal display) and a keypad. The display consists of data entry screens
for programming and entering data, menu and action screens for select-

ing options and commands, and status screens for viewing during opera-
tion.

Section 5.0, Using the Controller Keypad and Screen describes the
keypad and screen in greater detail.

2.4 : : Tekmar 3000




24.2 Front Panel
Display

24.3 Front Panel
Glassware

Takmar 3000

Getting Started 2

The front-panel display provides status information during concentrator

operation.

* The Trap Pressure gauge shows the current sample gas pressure (in
psig).

* The LCD screen displays information about the concentrator’s current
operating step. The first line displays the step name, the number of the
currently active method (or operating sequence), and the number for the
position of the currently active sample. The bottom line displays the
current reading for the most significant operating step parameter.

The front panel holds a single sample sparger assembly, as illustrated in
Figure 2-2. :

Drain Line

Purge Line

-

Front Panel
Frit

Flgure 2-2 . Sample Glassware Assombly

The 3000 can accommodate a 5 ml or 25 ml sample sparger. The sampler
mount is attached to the front panel; the sample valve assembly and the

glassware are shipped separately for you to attach when you set up the
3000.




2 Getting Started

24.4 Concentrator
Trap

245 Electronic
Components

i AR i

Figure 2-3 shows a partial right side view of the Tekmar 3000 with the
outer panels cut away to show the trap and the electronic components.

i ( _ Moisture Control System

Logic
f 4 card
\ —r slots
\ ).
| ;‘ o
i ©
Sample ) o
glagsware N
i o
Trap ———— o
o
Front-
panel 5
Back
displa
pay /panel

Figure 2-3. Tekmar 3000 (Right Side)

The 3000’s right compartment holds the 12-inch long, %" diameter,
sorbent-packed trap.The 3000 ships with a blank #0 trap which needs to
be replaced with the appropriate packed trap. Analytes in the sample
stream coming from the sparger are adsorbed onto the packing material.

Concentrator operations are controlled by a group of logic cards mounted
in the rear half of the 3000 (see Figure 2-4). The main logic card holding
the controlling ROM (read-only memory) chips is in the bottom slot. The
board in the top slot uses thermocouples to read temperatures. The other
five slots accommodate logic cards that make it possible for the Tekmar
3000 to communicate with a personal computer and to operate with one
or more autosamplers or other accessories.

Tekmar 3000
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2.5 Gas Inlets and Figure 2-4 illustrates the concentrator’s rear panel, showing the gas inlets
. Outlets for sample/purge and carrier gas.
Fan
7z
. Carrler
(=} [#) o ‘ @ / oas
N o ° g ;'“‘ 1 Inlet
qre ) B R
e lLy Rt’ | Tranafer
L line
—\::il}* i Jr:'
: Sample/
L~ Purge
@}/ gas inlet
1 I P Lo Te)
GC VO Port RS-232 port
. Power J
R K
Drain
/V
r"“‘“‘lﬁ ]
Figure 2-4 Tekmar 3000 Rear Pane!
2-7
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251 Sample/Purge
Gas Inlet

252 Carrier Gas
Inlet

2.6 3000 Valves
and Lines
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organic analytes onto the trap. (Nitrogen can be used as sample gas, but it
may contain more impurities.) The helium or nitrogen enters the back
panel at the opening labeled “Sample”.

Sample gas (ultra-high purity helium) flows through the sparger to carry .

Depending on the concentrator’s operating mode, sample gas flows
through the sample sparger (to carry analytes to the trap), or it bypasses
the sparger to circulate in a passive circuit and flows out the front panel
vent,

Tekmar recommends a sample gas flow of 35 ml/min + 5 ml for 11
minutes to achieve a 385 m! purge volume.

Carrier gas is high purity helium (or nitrogen) used to desorb volatile
analytes off the internal trap and carry them through the transfer line back
to the GC. Carrier gas enters the back panel at the opening labeled
“Carrier”. Depending on the concentrator’s current operating mode,
carrier ‘gas flows through the trap and carries volatile analytes over to the
GC, or it makes a passive circuit through the concentrator and retums,
unchanged, to the GC through the transfer line.

The valves visible from the top of the unit are:
» Two adjustable regulating valves near the back of the 3000. They .
control the sample pressure and sample flow of gas entering the 3000
through the sample gas inlet.
» The sample and bypass valves. Sample gas flows from the flow control-
ler to the sample valve. When the sample valve is closed, sample gas
flow is cut off. An open sample valve directs flow to the bypass valve,
which routes it either to the sample sparger or to the sample tee.
» The sample tee accepts flow from the sample sparger or from the
bypass valve and directs it to the six-port valve.
» The six-port valve inside the valve oven has two settings that control
the direction of sample and carrier gas flow through the concentrator.
¢ The trap pressure control (TPC) valve controls back pressure on the |
concentrator trap. |

Figure 2-5 shows a top view of the 3000, with the top panel removed to
show the sample flow and sample pressure regulating valves, the valve
oven, six-port valve, sample tee, and transfer line to the GC.
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2.6 3000 Valves
and Lines,
cont.

Tekmer 3000

Carmler inlet

Sample
pressure —
controller

Sample flow
controfler

Line heater
assembly

Heated and

Getting Started 2

: s *
=N hOON®

Figure 2-5. Tekmar 3000 (Top View)

Please refer to Chapter 4, Understanding Operating Steps, for a descrip-
tion of steps that control operation of the valves and lines that direct

sample/purge and carrier gas flow.

2-9




2 Getting Started

2.7 Autosamplers * The 3000 can work with the ALS 2016/2032 to process up to 32 liquid
and soil samples. . .
* The 3000 can work with the AQUATek 50 vial autosampler to process

up to 50 drinking and wastewater samples.
*  The 3000 can process up to 65 drinking and wastewater samples with

the 2016 and AQUATek 50 (up to 15 on the 2016 and up to 50 on the

AQUATEek 50).
*  The 3000 can work with the AEROTrap 6016/6032 to process up to 32

air samples.
*  The 3000 can process up to 16 air samples (with the AEROTrap 6016)

or up to 32 air, liquid and soil samples (with the AEROTrap 6032 and
the ALS 2016).

For further instructions, see the manuals shipped with the autosamplers.

2.8 Cryofocusing If you plan to run samples that contain highly volatile components ona
Moduls small bore capillary column, Tekmar recommends using a Cryofocusing

Module (available as a separate purchase) with the Tekmar 3000. For

more information, see the manual shipped with the Cryofocusing Module.

2.9 TURBOCool TURBOCool is an optional accessory to the 3000. The TURBOCool

accessory keeps the trap at a uniform temperature and permits purging .
onto a subambient* trap. This minimizes breakthrough and improves
resolution of the lighter, early cluting gases in gas chromatography.

For more information on TURBOCool, see Chapter 9.

* temperature that is lower than the surrounding air
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TekLink™ software makes it possible for you to use a personal computer

(PC) running Microsoft® Windows™ to monitor, schedule and control

the operation of one, two, three or four concentrators. At the PC key-

board, you can:

= define custom methods or operating sequences that meet your
analytical requirements.

* set up schedules for running certain methods at specified positions on
an autosampler.

+ start, interrupt and/or reset a run in progress.

To use TekLink™, you must have the following:

1. An 80386 or 80486 SX or DX-based computer running Microsoft®
Windows™ version 3.1 or later
Any kind of DOS, as long as it's version 5.0 or greater
A hard drive with at least 2 MB (two megabytes) of free space
4 meg of RAM (Tekmar recommends that you use 8 meg of RAM.)
A disk drive that can read 3 1/2" 1.44M or 5 1/4" 1.2M diskettes
At least one free serial port for connection to the 3000

Snhh Wb







3.1 Overview

3.2 Making
Pneumatic

T Nl

Connections

Tekmar 3000
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:
1

Thls section provides instructions for the following:
« Connecting the Tekmar 3000 to the GC (clectromcally and pneumatxcally)
* Installing accessories

. Leak checking the mstallatlon L _ :

The 3000 requires two mdepcndent gas | ﬂows

» Carrier gas flows from the GC to the carrier gas inlet on the 3000,
through the 3000, and back to the GC by way of a heated transfcr line.

» Sample gas flows from the sample gas source to the 3000 sample inlet,
through the sparger, over the trap, and out the 3000 vent,

You may use 'a single gas supply- _a; t_he source for both sam‘ple and carrier
gas; however, the flows must bé¢ independent of each other. Figure 3-1
illustrates a GC connected to 8 carrier gas supply. You can tap into the
carrier gas supply line to provide carrier and sample gas for the 3000.

Figure 3-1. Gnﬂmemmnmwm

The following sections teil youhowm connect the 3000 and the GC
" pneumatically:

-« To provide sample gas totho 3000, tee off the supply line at point- A

(Figure 3-1). Follow the MW& in the next section.
« To install a fused silica transfer line; follow the instructions in the
-section titled Installing a Fused. Stlica Transfer Line in this chapter.

+ - To provide carrier gas flow snd connect the 3000 to the GC, cut the
gas supply line at point B (Figure 3-1) to divert carrier gas flow
through the 3000 lndhmlttowe GC via the 3000 transfer line.

- Ifyouusea Cryofocusim Module ot a direct column connéction,
follow the instructions in'the mon titled Makin,g a Direct Column
-Connection in this chapter.

- If you want to keep the GC. iwection port free for dnrect uﬁectmns.
follow the instructions in the. pectmn titled Using GC-Regulated
Carrier Gas in this clmmr

continued

3




3.2 ‘Making
Pneumatic -
Connections,
cont.

324 Connecting

. the Samplo@m

Line

You can also use a low volume inscrt or samlq mdle adapwr m o

connect the 3000 to the GC. For more infomnon. see: the diugi‘um ih -
the back of this manual, S SR

Sample gas is usually supplied through a tee union from ﬁm GC

carrier gas supply tank. .

1. If there is no tee union in the carrier g&s Stipp!y line to the Gﬂ,
install one (as illustrated in Figure 3-2)

2. Run the sample gas line from the tee to ﬁwmmg marked
"Sample" on the concentrator’s redr pxmcl :

TEKMAR 3000

INJECTION g n— -
PORT ! ’Iil..'

i

CARRIER-

Figure 3-2. Comocﬂngmiwwﬁupw

Note: if there Is no hydrocarbon trap on mwﬁ«w tupm.

the trap provided Inmommmum_ :
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3.22 Installinga Desorbed analytes are carried from the concentrator trap to the GC via a
Fused Silica 1/16" heated transfer line which may be either fused silica or nickel tubing.
Transfer The fused silica is provided. If you prefer nickel tubing, you can order it from
Line Tekmar.

One set of tubing and five graphitized vespel ferrules are provided in the kit

box.
/\ caution z=f

Sectlons of the 3000 are heated during operation. Allow the 3000
to cool before installing the transfer line.

Note: If you wish to remove nickel tubing from the line heater, keep this in
mind: Heat tape, which wraps around the tubing, contains a glue
which meilts at high temperatures. As the line heater cools, the glue
solldifies. For the sake of safety, try removing the nickel tubing from
a cool line heater first. If you cannot remove the tubing, heat the line
heater for about one hour at 200°C. Using heat-resistant gloves,
remove the tubing from the transfer line while the line s still hot.

/\ CAuTIoN zf

. If you do not use heat-resistant gloves to remove the tubing from the
hot line heater, you will be bumed.

To install fused silica tubing, follow the instructions below.
1. Turn off and unplug the 3000.

2. Loosen the two 1/4 tum screws™ on the right front panel. To remove
the panel, slide the panel forward, then to the right.

3. Slide the top panel forward; lift it up and off. Loosen the thumb screw
on the front of the valve oven. Lift the valve oven cover to remove it.

/\  CAUTION

Do not scratch the fused silica tubing; it may break under stress
(bending or vibration that does not affact an unscratched line). Do
not bend the tubing too sharply; it will fracture.

4, Uncoil the tubing and carefully slide it through the line heater

_ assembly past the end of the line heater. Figure 3-3 on the following

. page illustrates the positions of the line heater assembly and the valve
oven.

* 3000s that have a serial number of 94130001 or greater have swell latches
Tekmar 3000 (P/N: 14-4578-008) instead of 1/4-turn screws. 13
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3.22 Installinga
Fused Silica
Transfer
Line,
cont.

Carrier inlet

Sample
pressure -—

controller

Sample flow
controller

Line heater
assembly ~]

Heated and
insulated

valve oven

Figure 3-3 Installing a Fused Silica Transfer Line

5. Slide a 1/16" Valco nut and a graphitized vespel ferrule onto the
fused silica tubing, as illustrated in Figure 3-4 on the following

page.

continued
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3.22 |Installinga 6. Use a diamond-tipped pencil or razor blade to score the tubing
. Fused Sllica about 1 inch from the end (as shown in Figure 3-4).
Transfer '
Line, 7. Bend the tubing from the side opposite the score until it breaks.
cont.
/N CAUTION

The cut must be smooth and even. it Is important to use a magnifying
glass to check for smoothness.

8. Insert the transfer line into the open port (port 4) of the six-port valve.
Slide the fittings into the port and tighten them 1/4-turn past finger-

tight.

Six-port vaive
z (Inside vaive oven)

Figure 34 Fused Sllica Tubing and Fittings

Takmar 3000 35




3 Setting Up the 3000

3.23 Connecting to
the GC and
Carrier
Gas Supply

3.2.3.1 Using GC
Regulated
Carrier Gas

When you connect the 3000 to the gas chromatograph, you can:

* Make a direct column connection (using an optional Cryofocusing
Module, if desired), or

* Connect to the GC carrier gas inlet and leave the injection port free
for direct injections.

* Connect to the GC carrier gas inlet using a Low Volume Insert in
the GC injection port. Call Tekmar at 1-(800) 543-4461 for details.

Note: If you plan to use a Cryofocusing Module, you must make a
direct column connection to the GC.

When you make the connections illustrated in Figure 3-5, the GC
supplies and controls carrier gas flow to the 3000. Using this configu-
ration keeps the GC injection port free for direct sample injections.
You cannot use a Cryofocusing Module with the configuration shown
in Figure 3-5.

HEATED
TRANSFER
LINE

CARRIER INLET
INJECTION PORT

SAMPLE
GAS

CARRIER-

SAMPLE
CARRIER
TEE GAS
INLET
CARRIER GAS

SUPPLY
A

Figure 3-5 GC-Regulated Camier Gas Connections

continued

Tekmar 3000




3.23.1 Using GC
Regulated
Carrier Gas,
cont.
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If you have not already done so, follow the instructions in Section 3.2.2
(if you are using a fused silica transfer line).

To make the connections:

L

2.

Make sure the GC is not hot; allow it to cool to room temperature.

Select an injection port. You may have to remove the covers around
the port to expose the stainless steel line which supplies carrier gas to
the port.

/N\  CAUTION

Somae Injection ports have multiple pleces of tubing connecting to the
injection port. Do not cut any lines unless you are sure which is the
carrier line.

Open the line at a point one or two inches from the injector housing
(point H in Figure 3-5). If a union connects tubing from the carrier gas
supply to the stainless steel injector port inlet, disconnect the union. If
there is no union, cut the line.

Connect the line coming from the GC control pneumatics to a 1/16"
union.

Connect a piece of 1/16" nickel tubing to the union; connect the other
end to the union labeled "carrier" on the back of the 3000.

Ifyou are using fused silica transfer line tubing™...

a. Place a nut and ferrule on the transfer line tubing. Use a stainless
steel union and graphitized vespel ferrules from the installation
kit. With the 0.32 mm LD. transfer line, use the 0.5 mm graph-
itized vespel ferrule, With a 0.53 mm line (for use with a mega-
bore column), use a 0.8 mm ferrule.

b. When making connections to fused silica tubing, make sure that
no ferrule particles remain inside the tubing. Score the tubing
(with a diamond-tipped pencil or a razor blade) about two inches
from the end. Then bend it from the side opposite the score to
snap off the end.

¢. To install a fused silica support tube, ses Section 3.2.3.3, Install-
ing the Fused Silica Support Tube.

d. Using the nut and ferrule fitting, connect the transfer line tubing to
the injection port inlet (at point H of Figure 3-5). Tighten the fitting
about Y4-turn past finger tight.

Ifyou are using a nickel transfer line tubing...

Connect the tubing to the injection port inlet (at point F of Figure 3-6

on the following page) using a 1/16" Swagelok union.
: continued

Fused silica tubing is provided. If you prefer nickel tubing, you can

order it from Tekmar. : a7
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3.2.3.1 Using GC
Regulated
Carrier Gas,
cont.

3.2.3.2 Making a Direct
Column
Connection
Using an External
Regulator
Assembly

S
et L

TR Tl

Note:  You may need to secure the center of the union to the column
cage to relleve any stress caused by the weight of the union.

If the Injection port is split/splitiess, you must cap the split vent
and septum purge. Some applications require you to use the
split. If this Is the case, the split vent and septum purge should
remain open.

You must use an external pressure regulator (EPR) when the back

pressure in the GC's injection port is regulated on the downstream

side. The following systems require an EPR:

* Any Hewlett Packard GC that has a 0.2, 0.25, or 0.32 capillary
column and a Cryofocusing Module installed.

* Any Varian GC that has a 1077 injector (split/spitless) with a 0.2,
0.25, or 0.32 column and a Cryofocusing Module instalied.

Figure 3-6 shows the connections required to make a direct column
connection to the GC.

HEATED

OPTIONAL CRYO-
FOCUSING MODULE (NOT
NICKEL SHOWN) LOCATED HERE
SAMPLE  TUBING
“/ INLET DETECTOR
&y
N ®OU
NE o
Tekmar 3000 EXTERNAL
PRESSURE
REGULATOR
HYDRO- (OPTIONAL)
CARBON
TRAP CARRIER-
SAMPLE
TEE GAS CHROMATOGRAPH

CARRIER GAS
SUPPLY
N~

Flgure 3-6 Diract Column Connections to the GC

To make a direct column connection:
1. Make sure the GC is not hot; allow it to cool down to room

temperature. continued

Tekmer 3000
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3.2.3.2 Making a Direct
Column
Connection
Using an External
Regulator
Assembly,
cont.

3.2.3.3 Installing the
Fused Silica
Support Tube

Tekmar 2000
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Setting Up the 3000 3

2. Since this configuration removes carrier gas flow from the GC
pneumatic control, you must install an external pressure regulator
(Tekmar P/N 14-3938-000, or equal) between the gas supply
source and the carrier gas inlet to the 3000,

» Disconnect the carrier gas line from the GC and run it to the
inlet of the external pressure regulator.

+ Connect the outlet of the regulator to the carrier gas inlet on
the 3000 rear panel at point E (see Figure 3-6).

3. Find an opening in the GC to route the transfer line into the GC
oven to make the connection to the column (i.e. unused injection
port or detector).

4. Using a zero dead volume union, connect the column to the transfer
line from the 3000 at point F (see Figure 3-6).

Notes:

1. If you use the Tekmar 3000 with a Cryofocusing Module, connect
the transfer line to the Cryofocusing Module, not directly to the GC.
Please refer to the Cryofocusing Module Instruction Manual for Instal-
lation instructions.

2. Be sure that the line heater assembly on the transfer line Is as close to
the injection port as possible to minimize cold spots. As an alternative,
the transfer line can pass through the Injection port with the union in
the GC oven.

A support tube (part number: 14-5869-002), which is provided in the kit

box, prevents the fused silica from breaking and allows you to handle the

fused silica more easily. (See Figure 3-7 below.) To install the support

tube:

1. Slide the support tube onto the end of the fused silica. Insert the sup-

' port tube and fused silica into the metal channel of the end of the

transfer line, leaving approximately 1" of the end of the support tube
exposed.

2. Slide the graphitized vespel ferrule onto the end of the fused silica.

Graphitzed Vespel Ferule
1/16° Union

Support Tube and Nt Fusad SKca

Figure 3-7 Using a Support Tube
continued
39



s 0 T R e R

3 Setting Up the 3000

3.2.3.3 Installing the 3. If you have not already done so, cut the exposed end of the fused '
Fused Silica silica by scoring it with a diamond-tipped pencil or a razor blade. .
Support Tube,
cont. 4. Connect the fused silica and support tube to the 1/16" stainless
steel Swagelok union to make the connection to the GC injection
port or column.
3.3 Installing Before shipping the 3000, Tekmar installs a blank (#0) trap in the internal
Sample trap area and the sample mount on the front panel. The sample glassware
Glassware assembly is included in the kit box. Before you use the 3000, install the

glassware assembly and replace the empty trap with a packed one.
(See How to Change a Trap in Section 8.)

To install the sample glassware:
1. Attach the sampler body at the bottom port of the sample mount.

2. Slide the neck of the glassware all the way through the nut and
ferrule until it comes to the inside lip of the fitting; then back the
sampler out about 1/16".

3. Tighten the stainless steel nut and Teflon ferrule into the top of
the sampler mount to secure the needle.

/N\  CAUTION

1. Do not overtighten the ferrules. Overtightening can damage
the ferrules, resulting in leak problems.

2. Install the sample glassware supplied In the kit box bafore
you leak check the 3000.

4. Tighten the fitting 1/4-turn past finger-tight. Slide the sample
needle into the top of the mount until the tip of the needle just
touches the bottom of the sampler.

5. Slide the sample valve bracket assembly over the front panel
studs.

6. Tighten the sampler needle into the bottom port of the sample
valve.

7. Secure the valve bracket with the two knurled nuts provided. .

continued

310 Tekmer 3000
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3.4 Setting Sample
Pressure

3.5 Setting Trap
Pressure Control

(TPC)
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Setting Up the 3000 3

Attach one end of the nickel purge line to the front panel fitting
labeled "purge" that is immediately to the left of the sampler mount.

Connect the %" fitting on the other end of the nickel purge line to the
purge inlet side of the glassware. Finger tighten the nut.

Attach one end of the Teflon drain tubing to the fitting labeled "Drain".
Connect the other end of this line to the port on the left side of the
sample valve. '

Turn on the 3000 by pressing the power switch on the rear panel.

Press ENTER to clear the Start-Up screen. The 3000 performs self tests
and goes to Standby.

Make sure that Standby Flow is defaulted to ON. (See Section 3.10.3,
Specify Gas Flows.)

Remove the top cover (as described in steps 2 and 3 of Section 3.2.2,
Installing a Fused Silica Transfer Line to expose the Sample Pressure,
Trap Pressure Control (TPC) and Sample Flow controllers on the top

left hand side. (See Figure 3-8 on the following page.) To avoid elec-
trical shock, do not touch any internal parts except the control knobs.

Press and hold SHIFT while you press GO TO.
Press <B> Manual Qperation.

Press <B> Feed Pressure. This closes the vent valve. You will see a
flashing P on the display while feed pressure is on.

Set the sample gas pressure to 20 psi using the knob marked "Sample
Pressure". Read the pressure on the front panel gauge.

The trap pressure control (TPC) valve is factory set at 4 psi. However, you can
change the setting. To do so:

1.

Make sure Standby Flow is defaulted to ON. (See Section 3.10.3, Specify
Gas Flows.) '

If there is a flashing P, Feed Pressure is on. Turn it off by pressing SHIFT-
GOTO, then <B> (Manual Operation), and then <B>, (Feed Pressure). The
flashing P should now be off.

Read Section 4.4.1.7, Trap Pressure Control Valve. Using the knob
marked "Trap Pressure Control (TPC)", set the system back pressure. Do
not set the pressure of the TPC valve equal to or higher than the GC
column head pressure.

Note: Anytime you adjust TPC or sample gas pressure, you must recheck

the sample gas flow; they are Interdependent. 311
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3.6 Setting Sample 1. Make sure Standby Flow is defaulted to ON. (See Section 3.10.3,
Gas Flow Specify Gas Flows.)

2. Attach a flow meter to the vent fitting on the left front panel of
the 3000 to measure the flow rate of the sample gas.

3. Set the sample gas flow to 35-40 ml/min using the knob marked
"Sample Flow".

Note: Anytime you adjust TPC or sample gas pressure, you must
recheck the sample gas flow; they are Interdependent.

Carrier inlat ~—~—oo+—

Sample
prassure H-—.
oontroller
: 8
7
Semplefiow | am B 00/ /T
controller ——-0 : 8

Figure 3-8 Sample Flow and Presaure Controllers .
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3.7 Installing To install a drain tube for the Tekmar 3000:
. the Drain 1. Attach a length of 1/8" LD. plastic tubing to the fitting marked
Tubing "Drain” on the back of the concentrator.

2. Run the drain tube to a sink or waste bottle.

3.8 Making If you are using an accessory like an autosampler or a Cryofocusing
Electronlc Module, it must be connected electronically to the 3000 by way of a cable.
This cable extends from a port on the accessory to a logic I/O card in the
Connections 3000. The 3000 must also be connected electronically to the GC.
3.8.1 Installing You must install a logic I/O card in one of the 3000’s logic card slots for
Logic each accessory that you connect to the 3000. (See Figure 3-9 on the follow-
Cards ing page.)

To access the logic card slots in the 3000:
1. Turn off end unplug the 3000.

2. Loosen the two % turn screws* on the front of the panel.
3. Slide the panel forward and then to the right to remove it.
. 4. Slide the top panel forward. Then lift it up.

5. Remove the screw holding the top of the right side panel.

6. Lift the right side panel away from the 3000 to expose the logic card
slots.

To install a logic card:
1. Loosen the screw on one of the unused card slot covers. Remove the
COVer.

2. Insert the logic card into the open card slot. Push it in until the back

of the board is flush with the other card slot covers and the card seats
in the connector. ‘

3. Tighten ﬂle screw on the board to secure it.

* 3000s that have a serial number of 94130001 or greater have swell latches
. (P/N: 14-4578-008) instead of 1/4-turn screws.
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3.8.1 Installing
Logic
Cards,
cont,

382 Connectingto
Accessories
(Electronically)

3.8.3 Connecting to
the GC
(Electronically)
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Figure 3-9 Logic Card Slots

With each accessory, you received an interface cable as well as a logic
card. To connect an accessory to the 3000:

1. Insert one end of the cable into the port of the appropriate logic
card on the 3000,

2. Connect the other end of the cable to the logic card connector in
the accessory, following the installation instructions for the
accessory.

The 3000 comes with a GC interface card installed, as shown in the
view of the 3000 rear panel in Figure 3-10 on the following page.

Instructions for connecting a 3000 to a specific model of gas chro-
matograph accompany the interface cable required for your specific
3000-t0-GC setup.

Note: If you did not purchase an Interface cable, please refer to Section
3.10 for specific configuration Instructions for your GC.

continued
Tekmar 3000
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3.9 Leak Checking
Guidellnes

Tekmar 3000
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Figure 3-10 GC Interface Card

/\ WARNING 28

To leak check, you must remove the 3000's panels. To avold electrical
shock, do not touch any internal parts except the control knobs. Before
you leak check, remove jewelry; it conducts electricity.

To ensure accurate, reproducible results from analytical runs with the 3000,
check fittings (pneumatic connections) for leaks. Follow these guidelines
when you leak check your 3000 installation;

* Leak check after you have completely assembled the system and made
all pneumatic connections.

» Use an electronic thermal conductivity detector (such as a Tekmar Gas
Leak Detector, P/N 21-0052-000) to check the fittings.

* Use helium (not nitrogen) as the pressurizing gas. (Electronic leak detec-
tors do not reliably detect nitrogen.)

« If an electronic leak detector is not available, you may use a 1:1 solution of

isopropanol and water. Use the solution sparingly to avoid contamination,

* Allow the 3000 to warm up for a least thirty minutes before you leak
check. The fittings need time to reach operating temperature and expand,;
otherwise, they will leak.

B BRI T

/N\ CAUTION

* Do not use any type of soap solution (for axample, Snoop or Detect) to
check for leaks. if soap gets Into the lines, it will cause background and
adsorption,

* If you tighten fittings before the 3000 has pressurized and warmed to
operating temperature (30 mins.), you could damage the ferrules by
overtightening the nuts. You could aiso strip the threads on the nuts and
not be able to remove them.

* lfyou find a leak, finger-tighten the nut, then tum 1/4-tumn with a wrench.

- Recheck. If It still eaks, look for other possible causes; do not over-
tighten, Leaks can also be caused by a crack in the line or a damaged
nut or ferrule. Also, a part may be of incorrect size or material. If a leak
problem persists, refer to Chapter 12 and/or call Tekmar Service.

continued
315
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3.9.1

3-18

Leak Checking

To check for leaks in the sample gas flow lines:
1. Follow the instructions in Section 3.4, Setting Sample Pressure.

2. Attach a flow meter to the vent fitting on the left front panel of the
3000 to measure the flow rate of the sample gas.

had

Use the knob marked "Sample Flow" to set the sample gas flow to
35 - 40 mV/minute.

4. Put 5 ml of organic-free water in the purge vessel. S'-Hp b s

W

. Do one of the following:

a. Puta1/16" cap nut on the 3000 vent fitting on the front panel.
Tightenthe fitting wrench-tight.
or...

b. Ifyouhave ROM (read-only memory) version 2.10 or greater,
you can use the software's Leak Check feature to cap the vent.
This feature causes the sample valve to open and the vent valve to
close. To start Leak Check, press SHIFT-GOTO, then the B key.
Next, choose option C. A flashing "L" on the display indicates
that Leak Check is on.

6. Time the bubbling in the purge vessel. If the bubbling stops between
three to 14 minutes, the system is leak tight; no further leak checking
is necessary.

To diagnose a leak:
1. Make sure the leak is not at the capped vent. The Swagelok nut may
be worn.

2. Ifthe bubbling stops before three minutes have elapsed, it is likely
that there is a leak upstream of the purge vessel (before the gas flow
reaches the purge vessel). If a leak is indicated, leave the system in
purge with the vent capped. Capping the vent causes pressure to
increase, which exaggerates the leak and makes it easier to find.

3. Ifthe bubbling continues after 14 minutes, a leak exists downstream
of the purge vessel (after the gas flow leaves the purge vessel).

4. Using an electronic leak detector, check the fittings at the top and bot-
tom of the trap.

5. Check the fittings inside the valve oven of the 3000.

6. Check these five fittings around the glassware on the front of the 3000:
a. Purge line fitting (at glassware)  d. Sample needle nut
b. Purge bulkhead (at the 3000) e. Sample valve (three-port)
c. Sample glassware fitting

continued
Tekmar 3000
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. 3.9.1 Leak Checking, 7. Check the Swagelok fittings inside the 3000.
cont. :
After you have installed the 3000 and made all pneumatic connections, the
GC column back pressure gauge should show the same reading as before.
+ Ifthe gauge reading is higher that its pre-installtion level, check the
lines for clogs.
+ If the gauge reading is lower than its pre-installation level, there is a

leak. Check fittings with a leak detector; tighten as necessary.

For more information, see the chapter titled, Troubleshooting the 3000 in
the back of this manual.

3.10 Configuring You can use the Configuration screen (Figure 3-11) to define essential
the 3000 aspects of 3000 operation. Press the CONF key to display the Configura-
tion screen, with the cursor on the first line.

Configuration
<A>»=GC I/0 Port
B =Gas flows
C =Installed Option

. Figurs 311  Configuration Screen

The Configuration screen (Figure 3-11) displays the following options:

* A =GC /O Port - specifies the type of GC you are using.

* B =Gas Flows - indicates whether or not the sample pathway is swept
with gas during the Standby step.

* C =Installed Option - indicates whether a cooling accessory is installed.

The following sections describe the configuration options and tell you how
to use them.

3.10.1 Speclfy the Note: You must specify a GC Port or the 3000 may not work with your GC.

GC Port Type

. On the Configuration screen, select the option on the first line (if neces-
sary); the selected option letter appears with brackets (<A>). Press EN-
TER to display the GC Configuration screen (Figure 3-12).

GC Port Standard
Handshaking On

more. ..

vy re—
. S .

Figure 3-12 GC Configuration Screen

continued
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3.10.1 Specify the
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cont.
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From the GC Configuration screen, you can specify the type of GC you
are using. The first line displays GC Port, a classification based on the
mput-output characteristics of the GC as it interacts with the 3000.

Note: The GCis Interfaced to the 3000 via an Interface cable, which
runs from the GC to the 25-pin connector on the 3000's GC I/O
card. Table 3-1 lists the available GC Port options.

Standard A standard GC (all input and output signals
' from a standard GC are normally-open relay
closures or TTL active-low signals)

User The GC supplies or accepts all normally-
closed relay closures, all TTL active-high
signals, a combination of normally-open and
normally-closed relays or a combination of
TTL active-low and TTL active-high signals.

Table 3-1 Available GC Port Types

The instructions shipped with your 3000-t0-GC interface cable tells you
how to specify the type of GC you are using,. If you do not have these
instructions, refer to table 3-2 on the next pages. Find your GC and the
corresponding GC Port on the table and follow the steps below. If you
do not have interface cable instructions and you cannot find your GC on
the table, see the next section.

1. Ifyour GCis Standard...
Press ENTER to select Standard as the GC Port. The 3000 is now
configured to operate with your GC. (Most GCs operate using
Standard as the GC Port.) Skip the next steps and go to Section
3.10.2, Specify Handshaking.

2. Ifyour GC is not standard...
a. Select User. Press any number key to select User as the GC
Port.
b. Press the NEXT PAGE key to display the Special GC Type
screen (Figure 3-13).

Special GC Type

User GC Type 0
See Manual for Help

Figure 3-13 Special GC Type Screen
continued on page 21
Tekmar 3000
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Tekmar Part Number  Description of the Interface Cable and GC Port GC Type
for the Interface Cable  the GC that it Interfaces to Number
14-2991-000 Hewlett-Packard 5890 GC Standard 63
14-4830-086 2 Tekmar 2000's on one HP 5890 (GC only.

2000's must hook up to separate columns) Standard 63
14-4188-086 Hewlett-Packard 5890 w/5970 MSD

and Unix or Pascal-based software Standard 63
14-4652-086 Hewlett-Packard 5890 w/5970 MSD and

Unix-B or MS-DOS software, HP 5890/5971

MSD and Unix-B or MS-DOS software and

HP 5890/5989 MS Engine User 3
14-2993-000 Hewlett-Packard 5995/96/95/85/87/88/92

GCMS with HP-1000/RTE GC/MS software, User/Slave Mode K}

HP 5890 w/5970 MSD and RTE (RTE-A, StandardMaster Mode 63

RTE-6, or REVF) :
14-2976-000 Hewlett-Packard 5710/30/90 GC w/5970 MSD

. with Chemstation using Quicksiiver Software User 31

14-2990-000 Hewlett-Packard 5880A/5840A Standard 63
14-3318-000 Hewlett-Packard 5995/96/87/85/92

with Chemstation-Quicksiiver Standard 63
14-3010-000 Hewlett-Packard 5995/85/93/92 GCMS

(includes 1/O box). Requires HP's BATCH

or AQUARIUS software and external events

relay board to operate with SIDS Data System Standard 63
14-2968-000 Varian 3300/3400/3500/3600 with or

without serial /O and Saturn GCMS Standard 63
14-5044-086 2 Tekmar 2000's to one Varian 3400 GC

(2000's must hook up to separate columns) Standard 63
14-2969-000 Varian 3700 Standard 63
14-2966-000 Kit, Varian Vista (includes /O box for

. switching 2000A to 2000B) also Varian 6000 Standard 63

Table 3-2 GC Port Types and Uger GC Type Numbers
Tekmar 3000 319
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Tekmar Part Number  Description of the Interface Cable and GC Port GC Type
for the Interface Cable  the GC that it Interfaces to Number
14-2972-000 Tracor 560/565/570 Standard 63
14-2992-000 Tracor 540 and Waters Dimension | Standard 63
14-4655-086 2 Tekmar 2000's to one Tracor 540 (GC

only. 2000's must hook up to separate columns.) Standard 63
14-3430-000 Tracor 585/9000 and Waters Dimension i Standard 63
14-2970-000 Perkin-Elmer Sigma Series Standard 63
14-3233-000 Perkin-Elmer 8000 Series/Autosystem Standard 63
14-5397-086 2 Tekmar 2000's on one Perkin-Eimer 8000

Series/Autosystem Standard 63
14-2973-000 Schimadzu GC 9A User 31
14-4610-086 Shimadzu GC 14A/15A, GC 14A wiQP

1000 EX MSD and GC 14A w/QP 2000 MSD User K}
14-4009-000 Splicer Cable, Finnigan 5100/4000/4500

and OWA User 31
14-4038-086 Carlo Erba Mega/Vega Series and Fisons

8000 Standard 83
14-3147-000 General Purpose/HNU 301/321/421* Standard 63

* Valve driver optlon necessary from HNU.

320

Table 3-2 GC Port Types and User GC Type Numbers
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. 3.101 Spocify the

3.10.1.1 Determinel/O
Signal
Characteristics

Tekmar 3000
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c. Enter the User GC Type number. If you do not know which num-
ber to enter, find your GC on Table 3-2. Enter the number that is
in the GC Type Number column.

d. Goto Section 3.10.2, Specify Handshaking.

If you wish to understand more about the GC Port Type and the User GC
Type Number, see the next section.

Read this section if you wish to understand more about the GC Port Type
and the User GC Type Number.

During operation, the 3000 sends and receives the following signals:
* A Begin/End Desorb output signal.

« A Start GC/MS and Data System output signal.

» A Desorb Ready output signal.

» A GC Ready/Continue input signal.

» A Purge Ready output signal.

* A Purge Permission input signal.

I/O signal characteristics vary. Some GCs use normally-closed contact
closures or active-high TTL; others use normally-open contact closures or
active-low TTL. You use the User GC Type field to customize the 3000’s
input and output signals to operate with your GC.

User GC Type is a number from O to 63 that defines the electronic control
signals used when the 3000 communicates with the GC. The User GC
Type number is the decimal representation of a six-digit binary number in
which each digit, or bit, indicates the type of closure supplied or accepted
by your GC: 1 for normally-open or TTL active-low; 0 for normally-
closed or TTL active-high,

Table 3-3 shows the characteristics that define input and output signals.

Bit No. | Pin no. Vo Signal Function Contact Closure Type

0 19,20 | Output Begln sample transfer | - Specific to your GC

1 21,22 Output Start GC/MS and Spedific to your GC
23,24 data system

2 17,18 Output Sample transfer ready |  Specific to your GC
3 15,16 Output Start an aocessory Specific to your GC

during Purge Ready
4 2 Input Start Specific to your GC
5 4 Input Ready/Continue Specific to your GC
Table 3-3 1/O Signal Charnoteristics for the 3000
contigz:d
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3.10.1.1 Determine VO
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Signal
Characteristics,
cont.

For the columns in Table 3-3 on the previous page:

» Column 1 (Bit No.) indicates position in a binary number. Bit 0 is
the right-most digit in 2 binary number; bit 1 is the digit to the left of
bit 0; and so on. Bit 5 is the left-most digit in a binary number. For
example, the 1/O characteristics shown in the table below are repre-
sented by the binary number 111011,

Bit Number: 5 4 3 2 1 0
Closure Type: 1 1 1 0 1 1

Each position in the binary number has a place value that is used in
calculating the decimal number for the User GC Type.

*» Column 2 (Pin No.) of Table 3-3 specifies the pin number(s) (on the
25-pin interface cable through which the signals travel.

» Column 3 (I/O) indicates whether the signal is received by the 3000
(input) or sent by the 3000 (output).

* Column 4 (Signal Function) describes what the signal does.

* Column 5 (Contact Closure Type) indicates the type of signal used
by your GC.

To determine the numbers you need to enter in Column 5:

1. Refer to your GC manual to see what type of signal (normally-
closed closure, normally-open closure, TTL-high signal, or TTL-
low signal) for each of the signaled functions.

2. In the second row of Table 3-4 below, enter 1 or 0 under each bit
number designation: enter 1 if the contact closure is normally-
open or TTL-low; enter 0 if the contact closure is normally-closed
or TTL-high.

Bit Number: 5 4 3 2 1 0
‘Signal Function:| Ready/ | Start | Start - | Sample | Start Begin
Continue accessoly | fransfer | GC/MS | sample
during ready & data transfor
Purge system
Ready

Closure Type:

Table 3-4 Blank /O Signal Characteristics Chart

continued
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For example, for a GC using all normally-open contact closures, the
completed table will look like the one in Table 3-5:

Bit Number: 5 4 3 2 1 0
Signal Function: | Ready/ Start | Start Sample Start Begin
Continue accessory | transfer GC/MS sample
during ready & deta transfer
Purge system
Ready
Closure Type: 1 1 1 1 1 1

Table 35 Sample /O Signal Cheracteristics Table

You can view the LEDs on the GC interface PCB (printed circuit board)
to determine I/O signal characteristics. (See the description for the GC
Interface PCB in the 3000 Service Manual.)

Table 3-6 is a worksheet to help you calculate the User GC Type field.
The first row lists the bit number indicating the position of a digit. The
second row shows the 1 or 0 designation for closure type. The third row
shows the place value for each bit in the binary number.

Bit Number: 5 4 3 2 1 0
Closure Type :

Place Value: 32 16 8 4 2 1
(Row 2) x

(Row 3):

Table 3-6 Blank Calculation Table

To calculate the number that you need to enter in the User GC Type field:
1. Enter the closure type designations into the second row of Table 3-6.

2. Multiply each second-row number by the corresponding number in the
third row; write each product in the appropriate column in the last row.

3. Add all the numbers in the last row; the total is the User GC Type.

continued

323
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3.10.1.2 Convert the
Binary Number
to a Decimal
User GC Type,
cont.

Examples:

* For a GC with the following I/O characteristics:
Bit5=1,Bit4=1,Bit3=1,Bit2=1,Bit]1 =0,Bit0= ]
The calculation table looks like this one (Table 3-7):

Bit Number: 5 4 3 2 1 0
Closure Type: 1 1 1 1 0 1
Place Valus; 32 16 8 4 2 1
(Row 2) x 32 16 8 4 0 1
(Row 3):

Table 37 Sample Calculation Table 1

The User GC Type is equal to the sum of 32+ 16 +8+4+0+ ],
which is 61.

* For a GC with the following I/O characteristics:
Bit5=1,Bit4=1,Bit3=1,Bit2=0,Bit1=0,Bit0=1.
The calculation table will look like this one (Table 3-8) :

Bit Number: 5 4 3 2 1 0
Closure Type: 1 1 1 0 0 1

Place Value: 32 16 8 4 2 1

(Row 2) x 32 16 8 0 0 1

{Row 3):

Table 3-8 Sample Calculation Table 2

The User GC Type is equal to the sum of 32 +16+8+0+0+1,
which is 57.

4, Press the PREV PAGE key to return to the screen.

Note: If you have a sclentific calculator with a binary-to-decimal con-
version mode, you can use it to convert the binary number.
Remember that the bit number indicates position in the binary
number, with Bit 0 In the right-most position and Bit 5 In the left-
most position. The input/output characteristics shown in the
table below are represented by the binary number 111011,
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To access the Configuration screen, press the CONF key. The second line

on the Configuration screen displays the 3000-GC handshaking character-

istics - whether or not the 3000 will wait for a signal from the GC (a

handshake) before sending a sample. The available options are:

* On - the GC interface port operates normally.

* Off - the GC interface port operates with no input or output signals
between the 3000 and the GC. The 3000 will cycle continuously.

1. Press any number key to toggle the option ON or OFF.

2, Press ENTER to accept the currently-displayed option.

To access the Configuration screen, press the CONF key. On the Configu-
ration screen, select the option on the second line; the selected option

letter appears with brackets (<B>). Press ENTER to display the Gas
Flows Configuration screen (Figure 3-14).

Standby Flow On

Fiqure 3-14 Gas Flows Configuration Screen

The screen illustrated above indicates that Standby Flow is turned on.
This setting forces sample gas flow through the sample pathway, bypass-
ing the sample vessel (bypass valve ON) in the Standby mode. You can
shut off flow through the sample pathway by selecting the OFF option for
Standby Flow. This closes the sample, bypass, and vent valves.

On the Configuration screen, select the option on the third line; the
selected option letter appears with brackets (<C>). Press ENTER; the
Installed Options Configuration screen appears (Figure 3-15) with the
Trap Region field set to Ambient.

Trap Region Ambient

Figure 3-15 Installed Options Configuration Screen
continued

3-25
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Select one of the following values for the Trap Region field:

* Ambient - the 3000 uses the standard internal trap at ambient
temperature,

* TurboCool -the 3000 operates at cryogenic temperatures with a
TurboCool accessory installed.

* Cryo - this option will be included in future versions of the 3000
operating software.

Note: If your ROM (read-only memory) version Is prior to 2.13, TURBO-
Cool will lower the trap temperature If it exceeds the setpoint.
This action occurs in Desorb mode. For example, if you pro-
gram the 3000 to maintain the temperature of the trap at 230°C
in Desorb mode, and the temperature rises to 238°C, TURBO-
Cool will cool the trap to 230°C.
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An analytical run on the Tekmar 3000 consists of a programmed sequence
of steps, called a method. At the factory, the Tekmar 3000 is programmed

with the 16 mcthods listed in Tablg 4.1,

Samplu.oomn

| Analytlul Protocol

18

6016/8032 mw

Method #
1 3000 front panal . - Tokmar defautt
2 2o1moazmunp_m. f Tekmt dgfoutt
3 3000frontpanel - | USEPAS02.25242
4 201872032 autosariplets. | ‘USEPAB02.2/524.2
5 3000 frontpansl | USEPA802
8 2016/2032mmimpm - ISEPA 802
7 3000 frontpenel | USEPABO1G24
8 ‘msfzoazwmm' | usePacotks
9 3000frontpanel - |~ USEPA 8000 serles
10 2018/2032M|3? | USEPA 8000 series
1 3000fontpanst . | USEPACLP-VOA
12 2o1sr2032mqnués, | USEPACLP-VOA
13 20162032 autostrplers | Bakeout {fo clean out sarmple pathway)
1 AQUATek 5203000 |
15 AQUATek SOt - | .
2016/2032 suiosanplers | Tokmar defuit
* Teknar defaut

TONOH Tmaooowmm

Sectiofi 6.0 Programming the 3000 defines the parameters for these

default methods and tells you how 5 customize methods by changing
certain operatmg parameteri w m&pt your amlyticnl requlrements :

functions:

This section, Undcrstanding Mng &cps. pewfomm the following

» Describes the operahns atum um! by the 3000 in various analytical
configurations and defines ﬂm dq&ult Valuos assigned to parameters in

. - eachstep.
e Tells you which pammewmym cm progmn to creste cuxtomxzed
methods.

41




Depending on the system conﬁgumﬂon(seoSdﬁml# .syamcmmm PET
tions) and installed accessories, the 3000 goes through a pmm'ammd REEES *
sequence of operating steps. Table 4-2 hsts the operating steps in order of
 their occurrence. If an operating step umwmlymdﬂcmmms
(with a specific system configuration or whet a gpocific win-
- stalled), the second column in the table defines the mdmons TM third
column in the table describes each step. ‘

Note: If the ROM (read-only memory) version ln your mﬂ umw MS, : ._
. the Turbo Cooldown step ocours mmmmmm *ﬂ\l
GC Synchronize step occurs affer the Nrmﬂudy dhp - :

When Present
- | All configurations

Purpose S ‘ A
mmwm«wmmnmw e
mdﬁmwpmw.mwmcummm .

3000 powers Lp oF retusms &0 Its stvting conditions
un, this step fs active. MSTM‘I'&MMM

mmumwm%mw&@’
tzs it with the GC cycle: Whet the 3004 is.ce o
autosampler and ' mmﬁm

relaces Purgo Reedybotwenasmoies,
mm@wmwmww
analytes.

wmwammmwwmnWWm
the keyped) or from an soousscry befors procesiig to the
naxt step. The Purge Ready screan displayd e ibesage
"Press start {o begin® mmwahwm

'mmmmmmmwmm
ﬁomnonUAmaomwmﬂmwm
aﬂomphr -

When an
AQUATek 50

| autosampleris
| used

| Whena sample mewnmmwm |
“hester s Installed | 9Xygen and toblsnket the mmwmm
andactivated mwmm WM _

Whenasample | H
heateris instailed

and activated

w—r—ﬂ“

Aﬁoormwiuons

Hmmmm«umwmu : o

All configurations

swmwmmmmwmmm

All configurations

mwmmucuwwwnwm

Table 44 Tolumrsow Opnwam
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Understanding Operating Steps 4

ek

Step Whan Prasent Purpose

Desorb All configurations During this step, the concentrator sends a DESORB

Ready READY signal fo the GC and walts for the GC READY
signal,

Cryo When a Cools the Cryofocusing Module to its low temperature

Cooldown | Cryofocusing sotpoint for trapping analytes before desorption onto the

Module I colurnn.
installed

Desorb All configurations Heats the concentrator trap to a specified preheat tempera-

Preheat ture before desorbing the analytes.

Desorb All configurations Backfiushes the analytes off the heated concentrator trap
onto tha Cryatocusing Module (if present} or directly onto
the GC and glves the GC a START signal.

Inject When a Transfers the sample from the Cryofocusing Module to the

Cryofocusing GC. Used only if a Cryotocusing Module is instalied,
Module is
installed

Bake All configurations Tums the MCS and the concentrator trap heaters up to
Bake temperatures, turns on the sample bypass and vent
valvas, and aands clean gas through the unit to sweep
residual molsture and organic contaminants from the lines.

Operating cycle time is important for system configurations in which a

Table 4-2 Tekmar 3000 Operating Steps, cont.

TurboCool accessory is installed. Figure 4-1 illustrates relative operating
cycles for the 3000 and the GC. Each unit has a fixed cycle time, or
number of minutes required to complete an operating sequence.

Purge
Ready
Purge

Desorb Rold; {

3000 Cycle- from Desorb to Desorb |

Dasorb Rea |
Purge dBQiOI‘b

4

ITTs w1 [T ]mw(]

1111

‘“ GC Cycle

GC Start GC End

Figure 4-1 GC and 3000 Cycle Times

If the time from GC Start to GC End (including time for the GC to cool
down) is longer than the uninterrupted 3000 cycle time from Desorb to
Desorb, the 3000 waits in Desorb Ready until it receives a GC READY
signal from the GC. To minimize the length of time in Desorb Ready (and
reduce cryogenic usage), a GC Synchronize step is added between samples
for all multiple sample runs, as illustrated in Figure 4-2.
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4 Understanding Operating Steps

4.3 Operating ¢ Svnchroniz .
e
Cycle Time, Desorb Ready y Desorb Ready
cont Desorb Bake Purge Desorb
. *» [T T

GC Start GC End
GC Cycle .

Figure 4-2 Synchronizing 3000 and GC Cycle Times

44 Operating Step Purge and trap operations are controlled by valve configurations that

Parameters determine gas pressure and flow for carrier gas and sample gas. Figure
4-3 shows the drain lines, vent lines, and flow paths for carrier gas and
sample gas in the 3000.

441 Valve Settings

'Euu;t‘rﬂfn.t HEATED YALVE QVEN
Els 1 4]

DAL DRAIN va vl

A

Figure 4-3 3000 Flow Paths

Note: See the full-size, color-coded flow path diagrams In the back of this
manual,

4.4.1.1 Sample Valve The flow controller and pressure regulator control the flow rate and pressure

of the gas coming into the 3000. Gas flows to the normally closed sample

valve. If Standby flow is turned on through the software (See Specify Gas

Flows in Section 3.), gas flows through the sample valve during Standby,

Purge Ready, Purge, Desorb Ready, Desorb with Drain and Bake. If Standby .
flow is turned off, gas flows through the sample valve during Purge, Dry

Purge and Bake. Also, when you use Desorb without the drain, the sample

valve is closed. (See Manual Drain in Section 7.)

Tekmar 3000




4.4.1.2 Bypass Valve

4.4.1.3 Drain Valve

4.41.4 HRP Valve

4.4.1.5 Vent Valve

4.41.6 Six-Port Valve

Tekmar 3000

Understanding Operating Steps 4

When the sample valve is open, sample gas flows to the three-way bypass
valve. During the Standby, Purge Ready, Dry Purge, and Bake (with Bake
Gas Bypass) steps, the bypass valve directs flow from the sample valve to
the sample tee, bypassing the sample glassware. During the Purge, Desorb
Ready, Desorb Preheat, Desorb, Desorb with Drain, and Bake steps, the
bypass valve directs flow from the sample valve to the sample glassware on
the front panel of the 3000.

The drain valve opens to allow liquid to flow from the sample glassware to
exit at the 3000 drain at the rear of the concentrator.

The high rate purge (HRP) valve is normally closed. It works with the
drain valve. When the HRP and drain valves are open during the Desorb
step (when autodrain is on), incoming sample gas is split, allowing flow to
pressurize the sample glassware and force liquid up through the needle, out
of the glassware through the drain on the rear of the 3000.

The vent valve opens to allow pass-through flow during the Standby, Purge
Ready, Purge, Dry Purge, Bake, and Bake with Bake Gas Bypass steps.
When it is open, gas flows through the sample pathway and out the vent on
the front of the 3000.

The six-port valve (located inside the valve oven) has two positions that
control the direction of sample and carrier gas flow through the concentra-
tor. The concentrator operates with two separate gas flows:

» Sample gas enters through the sample gas inlet at the back of the unit
and exits through the front panel vent valve.

+ Carrier gas enters through the carrier gas inlet at the back of the unitand
proceeds through the transfer line to the gas chromatograph.

The six-port valve controls the route traveled by the sample and carrier gas
during each step in the operating sequence. Figure 4-4 shows the initial six-
port valve setting, called the Standby configuration.

to transfer line to GC

to MCS and
5 .

Internal trap

from
sample tee

internal trap

to vent valve

Flgure 44 Six-port Valve Standby Setting
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4 Understanding Operating Steps

4.4.1.6 Six-Port Valve,
cont.

4.4.1.7 Trap Pressure
Contro! Valve

442 Timeand
Temperature
Parameters

The Standby configuration for the six-port valve is in effect during all
operating steps except Desorb (with or without drain). In Standby: .
« Carrier gas enters the six-port valve and exits immediately through the
transfer line to the gas chromatograph.
 Sample gas enters the six-port valve from the sample tee and flows over
to the trap; from the trap it returns to the six-port valve and exits out the
vent valve.

Figure 4-5 shows the six-port valve Desorb configuration. This configuration
is in effect during Desorb. Carrier gas enters the six-port valve and flows
over to the bottom-of-the-trap area, backflushes the trap, retums to the six-
port valve, and exits through the transfer line to the gas chromatograph.

to BOT and trap

to vent vaive
Figure 4-5. Six-port Valve Desorb Setting

The trap pressure control (TPC) valve is a needle valve located between the .
vent valve and the front panel vent opening. The TPC valve regulates back

pressure on the trap. Increasing pressure on the trap shifts the partitioning of

volatile analytes between the vapor phase and stationary phase, allowing the

analytes to have increased interaction with the adsorbent. They do not travel

as far into the adsorbent, and, as a result, are released in a tight band upon

desorption. This improves peak shape and sensitivity.

The TPC valve is not under program control; you adjust it manually, At the
factory, the TPC valve is set to maintain the recommended back pressure of
4 psi. Do not set the pressure of the TPC valve equal to or higher than the
GC column head pressure. As a rule, the difference between the TPC valve
and feed pressure settings should be greater than 10 psi. (See Section 7.5 for
more information on feed pressure.) For example, if the feed pressure is 20
psi, set the pressure of the TPC valve less than 10 psi. While TPC valve
pressure can be beneficial at the correct level, setting it too high can cause
CaITyoVver.

See Section 3.5 for instructions on setting the TPC valve pressure.

An operating step can define the temperature setpoint for heating or cooling

and the length of time during which the temperature will be maintained at

setpoint. Depending on your system configuration and installed accessory .
options, you can program methods that specify required time and temperature

values for heating and/or cooling the following parts:

Tekmar 3000
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442 Timeand
Temperature
Parameters,
cont.

4.5 Understanding
Operating Steps

4.5.1 Purge Ready
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Understanding Operating Steps 4

* Sample heater on the front panel (optional).

* Six-port valve and tee in the valve oven.

* Transfer line heater from the 3000 to the GC.

* Moisture Control System (MCS) just behind the trap.

* Adsorbent trap during Standby, Desorb, and Bake.

* Bottom-of trap (line from the six-port valve to the bottom of the trap).
* Cryofocusing Module at the injection port of the GC (if used).

* Valve and line temperatures of optional autosampler(s).

Before beginning a run, the 3000 is in Standby. Standby is active until heated
(and/or cooled) parts reach their setpoints.

Note: If your ROM version is 2.13 or greater, the trap temperature equilibrates
to Purge Ready temperature in the Standby step and to Purge temper-
ature in the Purge Ready step. These actlons occur whether or not
TURBOCoo! s installed. The temperature screen calls the TURBO-
Cool trap "ambient” in the Purge Ready step, even If TURBOCool is
activated.

On the first run in a schedule, this step pauses to wait for a start signal. If the
3000 is operating with an autosampler, the autosampler rotates through sam-
ple positions until it reaches the starting position specified in the current oper-
ating sequence, Figure 4-6 and Table 4-3 show valve configurations during
Standby and Purge Ready.

P
DEADTCR MEATCH Lints SYM

T

Druin il IR > ————
:ﬁ X Semple GesFlow  Cauier Gas Flow

Drain Vaive
Figure 4-6 Gas Flow during Standby and Purge Ready
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4 Understanding Operating Steps

Valve Designation: | Sample | Bypass | Vent | HRP | Drain |6-port .
Posttion: open' | on' open' | closed | closed | Standby
! Only if Standby Flow s on.

Table 4-3 Valve Configuration during Standby and Purge Ready

4.5.2 GC Synchronize If you have installed a TURBOCool accessory, a GC Synchronize step re-
places Purge Ready between runs on a multiple sample sequence. During
GC Synchronize, the 3000 waits before proceeding to the next step. The
3000 calculates the length of the delay (up to 1000 minutes), based on the
GC cycle time parameter, Valve settings during this step do not change,

4.5.3 Sample Fill If your configuration includes an AQUATek 50 automatic sampler, during
the Sample Fill time specified for this step, the sample volume is transfer-
red into the sample glassware on the 3000 or on the ALS autosampler, For
more information, refer to the AQUATek 50 User Manual.

4.5.4 TURBO If you have installed a TURBOCool accessory, this step cools the TURBO-

Cooldown Cool trap to its low temperature setpoint (TURBOCool Temp).
4.5.5 Prepurge and If you installed and turned on a sample heater, the 3000 can operate with
Prehoat Prepurge and Preheat steps. During Prepurge, the bypass valve allows

purge gas to flow through the sample glassware for a programmed time
(Prepurge Time) before the sample is heated. The flow of gas blankets the
sample with inert gas to avoid heat-induced sample oxidation. See Section
6.4.2 to determine Prepurge Time.

During Preheat, the sample is heated to the programmed sample tempera-
ture setpoint (Sample Temp) for a programmed time (Preheat Time). This
step should be just long enough to heat the sample to temperature. It is best
to avoid long preheat times. There is no Purge flow during Preheat.

4.5.6 Purge During Purge, the sample is purged with sample gas for the time specified
in the Purge Time parameter. Table 4-4 and Figure 4-7 show the change in
valve configurations for Prepurge and Purge.

Valve Designation: | Sample | Bypass | Vent | HRP | Drain |8-port
Position: open off open | closed | closed | Standby

Table 44 Valve Configuration during Purge

Gas enters the sample gas inlet, flows through the pressure and flow regu- .
lators, through the sample and bypass valves, to the sample glassware.

48 : Tekmar 3000




4.5.6 Purge, cont.

4.5.7 Dry Purge

4.5.8 MCS Cooldown

Tekmar 3000

Z s S R At U e AR MG et el L N Dy

Understanding Operating Steps 4

Analytes are released from the sample. They flow through the sample line
and the six-port valve. Then they are adsorbed on the concentrator trap.

DENCTCE HEATED LiMEH

Molltunr

Control

{ Transfer Line

]

Systemn
T

Cater
Gas Inlet

R

.,
A

Figure 4-7 Valve Configuration during Prepurge and Purge

During Dry Purge, the bypass valve closes, as indicated in Table 4-5.

Valve Designation:

Sample

Bypass

Vent

HRP

Drain

6-port

Position;

open

on

open

closed

closad

Standby

Table 4-5 Valve Configuration during Dry Purge

Dry Purge sweeps dry gas through the concentrator trap for a programmed
time (Dry Purge Time), normally 4 - 6 minutes. If the trap is packed with a
hydrophobic adsorbent like Tenax, the flowing gas removes water. If the
trap contains silica gel or charcoal, this step does not remove water.

This step cools the MCS (Moisture Control System) to its moisture removal

setpoint (MCS Des Temp) for the Desorb step.
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4 Understanding Operating Steps

4.5.9 Desorb Ready

4.510 Cryofocusing
Module
Cooldown

4.5.11 Desorb Preheat

4.5.12 Desorb

During Desorb Ready, valve configurations change, as shown in Table 4-6.

Valve Designation: | Sample | Bypass | Vent | HRP | Drain |6-port

Position: closed off closed | closed | closed | Standby

Table 4-6 Valve Configuration during Dasorb Ready

The 3000 outputs a Desorb Ready signal to the GC and waits for a GC
Ready signal in return. There is no Purge gas flow. Temperature setpoints
are maintained, unless the MCS and Cryofocusing Module are cooling to
their setpoints (MCS Des Temp and CryoFocus Temp).

The Cryofocusing Module cools desorbed analytes and focuses them on the
head of the column before they are introduced into the GC. Every operating
sequence does not use a Cryofocusing Module; this step is not required
unless a Cryofocusing Module is installed. Setting the CryoFocuser param-
eter to "off" eliminates the cryofocusing steps from the operating sequence.
The Cryofocusing Module will go to the Cryo Standby temperature. Dur-
ing Cryofocusing Module Cooldown, the unit is cooled to its setpoint
(CryoFocus Temp).

During Desorb Preheat, the concentrator trap is heated to a specified
temperature (Desorb Preheat) in preparation for analyte transfer from the
trap to the GC. There is no flow through the concentrator trap during
Desorb Preheat.

During Desorb, the six-port valve rotates and the concentrator trap heats to
a temperature setpoint (Desorb Temp) for the time specified in Desorb
Time. Figure 4-8 and Table 4-7 show the valve configurations in the 3000
during Desorb. ‘
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. Figure 48 Valva Configuration during Desorb

Valve Designation: | Sample | Bypass | Vent | HRP | Drain -| 6-port
Position: closed off closed | closed | closed | Desorb

Table 4-7 Valve Configuration during Desorb

Gas enters the 3000 at the carrier inlet, flows through the six-port valve,
backflushes the concentrator trap through the MCS (where the water is
trapped), and flows back to the six-port valve, where it exits through the
transfer line to the GC. As the gas backflushes the trap, it carries released
analytes over to the GC.

Tekmar 3000 411




4 Understanding Operating Steps

4.5.13 Desorb with
Drain

4.5.14 Cryofocusing
Inject

4515 Bake

If the 3000 is set to drain during Desorb, the HRP, sample, and drain
valves are open, as shown in Table 4-8,

Valve Designation: | Sample | Bypass | Vent | HRP | Drain |6-port

Position: open off closed | open | open |Desorb

Tablg 4-8 Valva Configuration during Desorb with Drain

This is a timed step (specified by the Inject Time parameter) during which
the Cryofocusing Module is heated to a programmed setpoint (Cryo Inj
Temp). Heat releases the analytes that had been immobilized on the
Cryofocusing Module column.

Note: Bake and Cryofocusing Inject begin at the same time.

Bake cleans out the sample pathway by heating the MCS end the concen-
trator trap to their programmed bake out setpoints (MCS Bake Temp and
Trap Bake Temp) and blowing clean gas through the 3000 for the length
of time specified in the Bake Time parameter.

During Bake with Bake Gas Bypass (BGB) off, gas follows the Purge
flow path through the concentrator and glassware to sweep out all mois-
ture and residual analytes. If the autodrain is on (i.e., drinking water
samples), BGB should be off. This allows gas to dry out the glassware. If
the autodrain is off (i.e., soils and wastewater samples), BGB should be
on. With BGB on, there is no flow through the sample glassware. This
prevents additional analytes being “purged” onto the trap during the Bake
mode.

Takmar 3000
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5.2 Using the Hand--
Held Controller

Tekmar 3000
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With the 3000’s hand-held comroller you can program and run analytical
methods. This section tells you how.to: -
» Use the 3000’s hand-held controlier. : '
* Read status screens on the huﬁ*hald controller and the front panel
screens.
* Power up the 3000 and run wlf tasts.

e Conﬁgurc the 3000 to opormwith your’ gas ¢hromatograph (GC).

The hand-held controller consxsta of a four-lmc, 20-churacter wide, LCD
(liquid crystal display) and a 30*kcy koypad (Figure 5-1).

Flgum5-1 Tmmmmcmm _ -

You use the keypad and d:isplay mmn to oom‘municate with the 3000

* The four-line controlier screep displrys data entry fields for program-
ming, menus for selecting ¢mmm and atntus information for view-
ing during operation. |

* The controller keypad oomim of five vanable-ﬁmotxon keys, 13 control
“keys, and 12 numeric keys. ‘You can use the keys to monitor the 3000°s
operational status and progres it to run different operating sequences.

5.1
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instafling ﬂ-n e

Thc hand-held controller comes with an mtemw&lt To. ant tho
controller to the 3000, refer to Figure 5-2.

1. Locate the jack on tho bottorn of the front pn.nel diuplny homw
2. Plug the end of the cable into the ﬁ-ont panel jwk

. Plug the other end of the cable into the jack dn the bottom of ﬁ‘m
controller.’

'

PRESSURE
| GAUGE’ S
FRONT  ———/ gy
PANEL
DISPLAY

RIGHT

FRONT
PANEL

Figure 5:2 cmmmwmcmm :

Keys in the first row (labeled A - E) are used to wlwc opmma ﬁﬂﬁ“ﬂi

screen menu. Their function varies, depending cm ﬁwupﬂm qu _

‘on the current screen. For example: -

* From the Setup screen, press the A key ﬁo dhphy wmn n;
« From the Reset screen, press the A key to aburt* ' wtwdule. '
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. 523 Control Keys The control keys consist of:

* Action keys (RESET, START, AUTO, HOLD, STEP, and GO TO).
These keys start, control, and stop analytical runs.

* Screen keys (SETUP, CONF, STATUS, SCHED, METH, and TEMPS).
These keys display screens that enable you to define operating param-
eters, set up schedules, and review status and temperature.

» Special keys NEXT/PREV PAGE, BKSP, CLEAR, and SHIFT).
These keys let you scroll through displays or manipulate and save data.

Keys with two-part labels have two functions. To use the function on the
lower half of the label, press the control key. To use the function on the
upper half of the label, press and hold SHIFT while you press the control
key.

523.1 Action Keys Table 5-1 defines action key functions and refers to the section of the
User Guide that provides instructions for using the function.

This key: Performs this function: Section

RESET| | RESET lets you abort a acheduled run, abortthe | 7.6.2
processing of a single sample, rerun a sample, or
reset the microprocessor to start-up status. Press
. and hold SHIFT while you press RESET.

START moves the 3000 to the first step in an 731
operating run (usually Purge).

START

G0 To| | GO TO lets you stop an operating run and imme- | 76,1
diately go to Standby, Desorb Preheat or Bake.
Press and hold SHIFT while you press GO TO.

STEP moves the 3000 to the next operatingstep | 7.6.1
STEP | | inaprogram.

HOLD | | HOLD prevents the 3000 from advancing to the 761
next step. Press and hold SHIFT while you press
HOLD.

AUTO resumes normal operation after the 3000 | 7.6.1

.. - has been in HOLD.
AUTO

Tabis 51 Action Key Functions
Tekmar 3000 53




5 Using the Controller Keypad and Screen

5232 Screen Keys

Table 5-2 defines screen key functions and refers to the section of the

User Guide that provides instructions for using the function.

This key: Performs this function: Section
SETUP || SETUP allows you to access basic system 544

information, set the time and date, and adjust 54.5

contrast for the status screen. Press and hold

SHIFT while you press SETUP.

CONF displays the Configuration screens that 310

allow you to configure the 3000 to run with your
CONF || GC (gas chromatograph).

SCHED displays the Scheduling screen that 7.2.2
SCHED || allows you to edit and enable method schedules 723

(processing timetables that define sample posi- 724

tions and the order in which selected methods will

be run) and review the current status of scheduled

runs.

. METH displays the Select Method screen that 6.3.1

METH |1 aliows you to select a method and change its

parameters.

STATUS displays a Status screen that shows the | 5.3.2
STATUS|| current operating step and its controlling param-

eters,

TEMPS displays the Temperatures screens, which| 7.7
TEMPS || show temperature setpoints and actual readings

for all actively controlled temperature zones.

Table 5-2 Screen Key Funciions
Takmar 3000
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Using the Controller Keypad and Screen 5

Table 5-3 defines special key functions.

This key: Performs this function: Section
NEXT | | For screens that contain more than one screenof | N/A
PAGE | | data, NEXT PAGE scrolls down to display the next; (non-

screen of data. applicable)
PREV | | For screens that contain more than one screen of | N/A
PAGE | | data, PREV PAGE scrolls up to display the

previous screen of data.
CLEAR| | CLEAR erases an entry completely. Press and N/A

hold SHIFT while you press CLEAR.

BKSP deletes the character beneath the cursor. N/A
BKSP

ENTER saves your entry and moves the cursorto | N/A
ENTER| | the next data entry field.

SHIFT activates the light gray labled functions | /A
SHIFT | | on two-part control keys. Press SHIFT, hold it

down, and press the selected key to execute the

shifted function.

Table 5-3 Special Key Functions
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5 Using the Controller Keypad and Screen

524 Numeric Keys

5.3 Using Screens

5.3.1 Front Panel
Status Display

5.3.1.1 Temperature
Parameter
Display

You use the numeric keys 0 through 9, . (decimal point) and - (negative
sign) for entering numeric data such as time or temperature parameters.

To enter numeric data:
1. Press the desired numeric keys, including the decimal place and the
negative sign, if required.

2. Press the ENTER key.
To clear the last character, press BKSP.

To clear an entry completely, press and hold SHIFT while you press
CLEAR.

The 3000 uses several types of display:

* A two-line, front panel status display.

+ Status screens (on the hand-held controller).

* Menu screens (on the hand-held controller).

+ Action screens (on the hand-held controller).

* Data entry screens (on the hand-held controller).

During each operating step of a run, the front panel screen continuously
displays two lines of status information.

When the temperature setpoint is the controlling parameter for the step,
the front panel screen displays the information illustrated in Figure 5-3.

Standby* M01
Mcs? 97-> 4230C

Flgure 53 Front Panel Status Screen

Each part of the screen above is labeled with a number. See the matching
numbers below to find out more about each part of the screen.

1 - The name of the operating step appears on the first line, at the left
margin.

continued

Tekmar 3000
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5.3.1.1 Temperature
. Parameter

Display,
cont,

5.3.1.2 Time Parameter
Display

5.3.2 Status Screens

Tekmar 3000

Using the Controller Keypad and Screen 5

2 - The number of the currently-active method appears on the first line, at
the right margin. If the 3000 is running a method schedule, this
position shows the currently-active method number and currently-
active sample position. For example, M7P04 indicates that method 7
is running on sample position 4.

3 - The name of the heated or cooled zone and its current measured
temperature appear at the left on the second line. The display updates
this value continuously as the temperature changes.

4 - The temperature setpoint for the step appears at the right on the

second line.

When a time setpoint is the controlling parameter for the step, the front
panel screen displays the information illustrated in Figure 5-4.

GC Synchronize? MO1
31.00 -310.00

Figure 5-4 Front Pane! Timer Screen

1 - The name of the opbrating step appears on the first line, at the left
margin. '

2 - The clapsed time appears on the second line. The display updates this
value continuously.

3 - The total time setpoint appears at the right on the second line.

A status screen may display:

s A listing of temperatures for all the actively-controlled heated or cooled
zones in the 3000. Please refer to Section 7.7 for a full description of
the Temperature Status screen.

« Information about the current status of a run. Each operating step has a
corresponding Operating Status screen. You can check the progress of
the run by reviewing the current Operating Status screen. This section
describes the Operating Status Screens.

57
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5.3.2.1 Displaying To display an operating status screen at any point during operation, press
Operating Status the STATUS key. The 3000 displays an Operating Status screen like the .
Screens one in Figure 5-5.
Desorb’ MOl

0.38 -1*2.00

Ambient Trap %35-»> ¢225C

Figure 5-5 Desorb Screen

5.3.2.2 Reading the Operating Status screens display the following information:
Flelds 1 - The name of the operating step appears on the first line, at the left
margin.

2 - The number of the currently-active method appears on the first line,
at the right margin. If the 3000 is running a method schedule, this
position shows the currently-active method number and currently-
active sample position. For example, M7P04 indicates that method 7
is running on sample position 4.

3 - For timed steps, the elapsed time appears on the third line. The
display updates this value continuously.

4 - For timed steps, the total time setpoint appears at the right on the .
third line. :

5 - For temperature-dependent steps, the name of the heated or cooled
component and its current measured temperature appears at the left
on the fourth line. The display updates the temperature value con-
tinuously.

6 - For temperature-dependent steps, the temperature setpoint appears at
the right on the fourth line. .

53.3 Menu Screens Menu screens offer lists of variable-function key options. You press the
indicated key to make a selection. Table 5-4 on the following page shows
some of the menu screens and the keys which access them.

continued




5.3.3 Menu Screens,
o cont

534 Action Screens

Tekmear 3000
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Press this key: to display these Described In:
menu screen
choices:
SETUP A = System Info Section 5.4.5
B = Time/Date Section 5.4.4
SCHED A = Sample Status Section 7.6.3
C = Commands Section 7.2.3
E = Edit Schedule Section 7.2.2
METH Select Method
C = Commands Sections
E = Edit 6.4-6.7
C (from the Commands: Method
Select A =Change Type Section 6.3.2
Method C = Restore Default Section 6.9
screen) E = Copy Method Section 6.3.3

Tabla 5-4 Menu Screens

An action screen presents a choice of variable function keys. It looks like
a menu screen, but there is a difference: pressing a variable function key
from a menu screen displays another screen. Pressing a key from one of
the action screens shown in Table 5-5 on the following page initiates an

action.

continued
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5.3.4 Action Screens,

cont.

5.3.5 Data Entry Screens

Press this key: to display these Described in:
choices:
RESET A = Abort Schedule Section 7.6.2
B = Abort Sample
C = Rerun Sample
D = Complete and
Abort
STEP (from A = Continue Testing
a Self-test B = Ignore Self-test Section 5.4.2
Screen) C = Restore Previous
C (from the A = Run Schedule Section 7.2.3
Scheduling B = Update* Schedule Section7.2.4
Screen) C = Clear Schedule Section 7.2.5
GOTO A= GoTo Mode Section 7.6.1
B = Manual Operation
Various keys A= Abort (cancel Non-applicable
from various action)
screens E = Execute (perform
selected action)
Table 5-5 Acticn Screens

A data entry screen can display fields like the ones shown in Figure 5-6.
* A - fields that allow you to select one of several available options.

* B - fields into which you enter numbers.

GC Start DesE:ndA+ /A
CryoFocuser On
GC Cycle Time a5.00——8
more .- W w

Figure 5-6 Data Entry Screen

* or "build" if the ROM version is prior to 2.10

510 Tekmer 3000
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5.3.5.1 Option Selection
. Fields

5.3.5.2 Data Entry Fields

5.4 Getting Started

Tekmaer 3000

Using the Controller Keypad and Screen 5

To review available options and select one:

1. If the cursor is on the option to be changed, press any number key to
toggle the status field. Each time you press a number key, the field
displays the next available option. When the desired option is dis-
played, press ENTER to select it. The cursor moves to the next line.

2. If the cursor is not on the option you wish to change, press ENTER to
move the cursor, one line at a time. When the cursor reaches the
bottom of the screen, press ENTER to move it back to the top of the
screen.

3. Press any number key to toggle the status field, as described in step 1.

To enter a number into a data entry field:
1. If the cursor is on the desired field, type the appropriate numbers in
the field; then press ENTER.

2. If the cursor is not on the desired field, press ENTER to move the
cursor, one line at a time. When the cursor reaches the bottom of the
screen, press ENTER to move it back to the top of the screen.

3. Type the numbers in the field; then press ENTER.

To begin 3000 operation:

1. Turn on the 3000. (The switch is on the rear panel.) The 3000 loads
program data into memory, performs initialization tasks, and briefly
displays the message, "Initialization successful" on the front panel
screens.

2. The screen on the front panel (Figure 5-7) shows the date and time of
the last power loss.

Powar Fail
01/31/93 10:12:14

Figure 5-T Initial Front Panel Screen

The screen on the controller (Figure 5-8 on the following page) shows the
same date and time.

continued

511



5 Using the Controller Keypad and Screen

5.4 Getting Started,
cont. .

Power Fail .

System Exrror
01/31/93 10:12:14
'ENTER' to clear

Figure 5-8 Start-up Screen

3. Press ENTER. The screen shown in Figure 5-9 appears briefly.

3000 Concentrator

Copyright (¢) 1992, 93
Tekmar Company

Figure 5-9 Tekmar |dentification Screen

54.1 Porformlng The Identification screen is followed almost immediately by the first Self
Solf Tests Test screen (Figure 5-10). - .

Self Test Heaters

BOT Htr 41-> 46C
Amb Trap S4-» 55C
MCS 59-> 64C

Figure 510 Self Test Screen 1

The screen lists the heaters being tested. To test its heaters:

* The 3000 activates and establishes an incremental setpoint for each
heater: 3°C above its current temperature for the valve oven heater and
5°C above current temperature for the other heaters.

* When a listed heater reaches the test temperature, it disappears from the
listing. As heaters drop off the listing, the last line shows clapsed time
as it progresses to a two-minute limit,
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54.2 Exiting the
. Self Tests

. 543 Clearinga
Self Test Error

Takmar 3000
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Using the Controller Keypad and Screen &

At any point during the self tests, you can suspend self testing. When you
press STEP, the 3000 displays the Self Test Status screen (Figure 5-11).

Self Test Status
<A> =Continue Testing
B =Ignore Self test

C =Rastore Previous

Figure §-11 Seff Test Status Screen

The Self Test Status action screen offers three options for handling

pending (uncompleted) self tests. You can:

* Press the A key to return to the previous screen and complete all pend-
ing tests.

* Press the B key to skip the pending self tests and position the unit to run
the first sample of the schedule.

* Press the C key to restore previous self test results for the pending tests.
This option accepts the results of the self tests that were run the last time
the unit was powered up.

1. If a component fails to reach the setpoint within the time limit, the
3000 displays an error message on both screens. The screen.on the
front panel (Figure 5-12) specifies the region that failed.

Self tegst Fail

Region: Sample

—— —

Figure 5-12 Front Panel Measage Screen

2. The screen that appears on the hand-held controller (Figure 5-13) lists
the region that failed and provides instructions for clearing the error.

Self Test Fail
System Error
01/31/93 10:30:00
'ENTER' to Clear

Figure 5-13 Controller Message Screen
continued

513
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8 Using the Controller Keypad and Screen

54.3 Clearing a 3. After you have corrected the problem, press ENTER to clear the error
Self Test Error, message. The 3000 displays the Reset screen. .
cont. 4. Press SHIFT + RESET; the Tekmar Identification screen appears

briefly, followed by the System Reset screen (Figure 5-14),

System Reset
System Error
01/31/93 10:30:00
'ENTER' to Clear

Figure 5-14 System Reset Screen

5. Press ENTER. The 3000 performs the self tests again. If you have not
corrected the problem, the same region will fail again. The unit will
not run until it passes the self tests.

6. When the self tests are complete, the hand-held controller displays
the Standby status screen for the current method.

544 Setting the Date Use the SETUP key to establish or confirm the system clock setting.
and Time 1. From any screen, press and hold the SHIFT key; then press SETUP. .
The 3000 displays the Setup screen (Figure 5-15).

<A>=3ystem Info
B =Time/Date

Figure 5-15 Setup Scresn

2. From the Setup screen, press the B key. The Date and Time screen
(Figure 5-16) appears.

Wed Jul 15 1993
07/15/93 10:32:53

Press 'E' to Edit

Figure 5-16 Date and Time Screen .
continued

5-14 Tekmar 3000
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Using the Controller Keypad and Screen 5

5.4.4 Setting the Date » The first line on the Date and Time screen shows the day of the week,
. and Time, cont. the month, the date and the year.
* The second line shows date (MM/DD/YY) and time (HH:MM:SS).

3. Press the E key. The Date and Time Editing screen (Figure5-17)
appears, with the cursor on the last character in the third line.

Use '.' as separator
Date: 01/27/93
Time: 10:53:41

Figure 5-17 Date and Tlme Editing Screen

4. Type the date, using numnerals to indicate month, day, and year. Use
the period (.) to mark each separation between them. For example,
Enter January 23, 1993 as 01.23.93. Press ENTER. The cursor moves
to the end of the next line.

5. Repeat step 4 for the time line, using hours, minutes, and seconds, in
military time. For example: Enter 3:13 p.m. as 15.13. Press ENTER.

. 545 Checking the Unit 1. From any screen, press and hold the SHIFT key; then press SETUP.
Type and ROM The 3000 displays the Setup screen (Figure 5-15).
Versio
n 2. From the Setup screen, press the A key. The System Information
screen (Figure 5-18) appears. '

| Unit Type 3000
ROM Ver: 2.11

UpTime - 0:01:47.15

Figura 518 System Information Screen

+ The first line gives the model number of the instrument.

» The second line shows the version of the ROM chip currently installed
in the 3000.

* The last line shows the time since power up or since the last system
reset.

. 3. After reviewing the system information, you can press STATUS to
exit the System Information screen and display the current status
screen.

.

Tekmar 3000 5-15
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6.1 Overview

[

6.2 Understanding
Default Methods

621 Default Methods
for Front Panel

Samples

Tekamar 3000 -

After you have installed and ctmﬁmd the 3000, you can create custom-
ized methods (operating mum) for sample. processmg that meet your
analytical requirements. e

This section tells you how to:

« Use pre-defined methods with default, factory-installed parameters.

* Define time and temperature. parnmctm for custom methods.

» Restore default parametm. o

" At first power up, the 3000 'ig scheﬂuledto run Method 1. The qdnccntx'a~
 tor automatically performs self tests and displdys the Standby screen for

Method 1. When the heaters and coglers have reached the default tem-

- perature setpoints for Method 1, the hand-held controller displays a
-~ screen with the-prompt, "Press START to Begin". At this point, you ¢an:.

* Press START to run Method 1 with its default parameters.
« Follow the instructions in Chapter 7, Schedulmg and Running Samples
to change the method schedulmud tun another default method.

 The 3000 stores 16 metheds, c;oh with 8 predefined set of default param-

GtGI‘S

/A cauTion

. allowable temperature for yourm Boomﬂng 3000 Mothods Inthis

. Tomporltum above 230°C wﬂl Wm Tenax traps. You may need to
edi the method(s) so that thadsmperature will not excesd the maximum

section.

_.\

‘Dofaultmethods 1,3,5,7,9, md 11 define parameters forprocessing
 front panel samples on the 3000, Tuble 6-1 shows the analytical proto-

cols and defines default pammmm for uach front panel method.

Note:  if your ROM (md-only mulwy) venlon is pdor to2.13, Sammn
" Preheat time and Prepurge time default to three and five minutes,
respectively. ROM version 2,13 changes thess values to zero (when
“you are using default matisods tiattum off the sample heater). This
aliows for a more mmuuon of GC Synchronize time.

81
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Programming the 3000 6

6.2.2 Default Methods: Default methods 2, 4, 6, 8, 10, 12, and 13 define parameters for processing

for ALS autosampler samples on the 3000. Table 6-2 shows the protocols and defines
Autosamplers default parameters for each of the ALS autosampler methods.

Note: i your ROM (read-only memory) version Is prior to 2.13, Sample Preheat ime and
Prepurge time defauit to three and five minutes, respectively. ROM version 2.13
changes these values to zero (when you are using default methods that turn off
the sample heater). This allows for a mors accurate calculation of GC Synchronize

time.
|_Parameter Mth 2 Mth 4 Mhé | MhB8 |Mth10 Mh12 | Mth13
Protocol ‘Generic | USEPA | USEPA | USEPA [USEPA | USEPA | Bake-
502 602 601/624 (80003 CLP-VOA| out
Line Temp 100°C 100°C | 100°C | 100°C |100°C 100°C | 200°C
Valve Temp 100°C 100°C | 100°C | 100°C |100°C 100°C | 200°C
20XX Line 100°C 100°C | 100°C | 100°C [100°C 100°C | 175°C

MCS Line Temp | 100°C 100°C 100°C | 100°C [100*C 100*C | 180°C
Purge Ready 30°C 30°C 30*C |30°C {30°C 0°C 225°C

Purge Temp 30°C 30°C 30°C |[3C |30°C 30°C 30*C
TurboCool Temp | -20°C -20°C -20°C | -20°C |-20°C -20°C 225°C
Sample Heater Off oft oft off On off Off
Prepurge Time 0.00 0.00 0.00 000 |3.00 0.00 0.00
Prehaat Time 0.00 0.00 0.00 0.00 500 0.00 0.00
Sample Temp 40°C 40°C 40°C | 40°C 140°C 40°C | 40°C
Purge Time 11.00 11.00 1200 | 11.00 |11.00 11.00 0.00
Dry Purge Time | 0.00 | 0.00 600 - (000 (0.0 0.00 0.00
MCS Des Temp | 50°C T 50°C §0*C | 60°C [50°C - 50°C 180°C
GC Start DesStart | DesStart | DesStart| DesStart | DesStart | DesStart | Disabled
Cryo Focuser Off Off off off off ott Ot

GC Cycle Time 0.00 0.00 0.00 000 (0.00 0.00 0.00
Cryo Stendby 100°C 100°C 100°C | 100°C [100°C 100°C 100*
Cryo Temp -150°C . | -150*C | -150°C | -150°C |-150°C -150*C | 100°C
Injact Time 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Cryo In] Temp 180°C 180°C 180°C | 180°C |180°C 180*C 100°C
Desorb Preheat | 220°C 175°C 175°C | 175°C  [175°C 175°C 225*C

Desorb Time 2,004 4.00 4,00 400 |4.00 4.00 0.00
Desorb Temp 225°C 180°C | 180°C [ 180°C [180°C 180°C | 226°C
Sample Drain oft off off Off of oft of
Bake Time 10.00 10.00 10.00 1000 {1000 10.00 5.00
Bake Temp 25C 225°C | 225°C | 225°C |225°C 25°C | 225°C
BGB On On On On On On off
BGB Delay 2.00 2.00 200 200 |200 2.00 200

MCS Bake Temp | 180°C 180°C 180°C | 180*C [180°C 180°C 180*C

Table 6-2 Default Methods for ALS Autosamplors

} This is an extraction method; USEPA 5030 gives the purge and trap parameters.
¢ Desorbing for two minutes at 225°C gives results as good as, or better than, EPA protocols;
Tekmar 3000 and it transfers less water to the GC. 83
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6.22 Default Methods Method 13 is a bakeout method. It allows a clean bake of the discrete .
for ALS Auto- autosampler before or after purging a new set of samples. Tekmar
samplers, cont. recommends using this method with the sample spargers empty.

6.2.3 Default Methods Default methods 14 and 15 define parameters for processing
for the AQUATek 50 samples on the 3000 and on an ALS autosampler with
AQUATek 50 the 3000. Table 6-3 shows the analytical protocols and defines default
and ALS parameters for each of the AQUATek 50 methods.

Autosampler

Program Parameter Method 14 Mathod 15
Line Temp 100°C 100°C
Valve Temp 100*C 100°C
20XX Line NA 100°C
20XX Valve NA 100*C
Purge Ready 30*C 3*C
Purge 3°C 30°C
TurboCool Temp -20°C -20°C
MCS Une Temp 100°C 100°C
MCS Das Temp 50°C 50°C .
Sample Fil 175 175 .
Purge Time 11.00 11.00
Dry Purge Time 0.00 0.00
GC Start DesStart DesStart
Cryo Focuser Off Off
GC Cycle Time 0.00 0.00
Cryo Standby 100°C 100°C
Cryo Focus Temp -150°C -150°C
Inject Time 1.00 1.00
Cryo In) Temp 180*C 180*C
Desorb Prehaat 175°C 175°C
Desorb Time 4.00 4,00
Desorb Temp 180°C 180°C
Sample Drain On On
Bake Time J 10.00 10.00
Beke Temp 25°C 225°C
BGB off Off
BGB Delay 2.00 2.00
MCS Bake Temperatura |  180°C 180°C .

Tabis 6-3 Default Methods for AQUATek 50 and ALS Autosampler

64 Tekmar 3000
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6.24 Default Method

for AEROTrap
Autosamplers

Tekrmar 3000

Programming the 3000 6

e

Default method 16 defines parameters for processing AEROTrap 6016/
6032 samples on the 3000. Table 6-4 shows analytical protocols and
defines default parameters for the AEROTrap 6016/6032 method.

If you are using a 3000 with the 6016 and/or 6032 and do not have
TURBOCool installed, you must indicate the correct installed option and
trap cooldown temperature. See Section 6.7, Editing 60XX Methods.

Program Parameter Default Value
Line Temp 200°C

Valve Temp 200°C

MCS Line Temp 200°C

Trap Standby 35°C

60XX Valve 200°C

60XX Line 200°C

Trap Cooldown -20°C
Sample Sweep Pre-Cool
Sample Sweep Time 2.00 minutes
Sample Desorb Time 10.00 minutes
Sample Desorb 220*C

MCS Desorb Temp 50°C

GC Start DesStart
Cryo Focuser ot

GC Cycle Time 0.00 minutes
Cryo Standby 100°C

Cryo Focus Temp -150*C

Inject Time 1.00 minute
Cryo Inject Temperature 180°C
Desorb Preheat 220C

Trap Das Time 4.00 minutes
Trap Des Temp 225°C
Sample Bake 250°C

Trap Bake Time ' 11.00 minutes
Trap Bake Temperature 225C

MCS Bake Temperature 180°C

Table 6-4. Defautt Method for AEROTrap Autosamplers
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6 Programming the 3000

6.3 Creating
Custom Methods

6.3.1 Select a Method

6.3.2 Indicate the System
Configuration

.,}",-,}_'_-_1 ‘e ':‘M‘wa" ’W."""’f"""‘*f}-," iy _L-QA,\““‘: "’.T‘(!’-"-:'M'Q{@!(\r-; i

For each supported system configuration, the 3000 displays a different
set of method editing screens. The method editing screens list the

parameters associated with the operating steps for the selected method.

You can create a customized method by using the method editing
screens to modify parameters to meet your analytical requirements.

To edit a method, follow these steps:

* Specify the method (from 1 - 16) that you wish to changc
* Indicate the system configuration for the selected method.
» Change parameters to customize the method.

To select a method for editing:
1. Power up the system (as described in Section 5.4 Getting Started).
The 3000 displays the Standby screen for Method 1.

2. Press the METH key. The 3000 displays the Method screen
(Figure 6-1), with the cursor at the last position on the second line.

Select Method

Method 1
Type 3000
<Cs=Commands E=Edit

Figure 6-1 Method Screen

* Line 2 shows the number of the active method (1 through 16).
The active method (the startup default) is Method 1.

* Line 3 indicates the system configuration for the currently-
active method (see Section 6.3.2 Indicate the System Config-
uration). The default type for Method 1 is 3000.

3. At the Method field, enter the number of the method to be
changed; then press ENTER.

To indicate the systcm configuration to be supported by the selected

method:

1. Press the C key to display the Method Commands screen (Figure
6-2).

Commands : Method 1
<A>=Change Type

C =Restore Method

E =Copy Method

Figurs 6-2 Method Commands Screen

continued

Takmar 3000
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6.3.2 Indicate the System | 2. Press the A key (or press ENTER when A is highlighted with <
. Configuration, brackets) to display the Change Method Type screen (Figure 6-3),
with the cursor on the third line.

cont.
Change Method Type
Method 1
Type 3000
<A>m=Abort E=Execute
Figure 6-3 Change Method Type Screen
3. Press any number key. The value in the Type field toggles each time
you press a number key. The available options are:
* 3000 - Front panel sample position only.
* 20XX - ALS 2016/2032 autosampler with the 3000.
+ AQUATek 50 - AQUATek 50 with the 3000.
+ AQUATek XX - AQUATek 50 and ALS autosampler with the 3000.
* 60XX - AEROTrap autosampler with the 3000.
4, When the screen shows the correct value for the Type field, press the
E key to accept the value and return to the Select Method screen.
. Note: To exit the Method Commands screen without making any changes,
. press the A key. The 3000 ignores any changes you may have entered
on the Method Commands screen and displays the Select Mathod screen.
6.3.3 Copy an Existing If the new method will differ from an existing method in only a few
Method parameter values, you can copy the parameters for an existing method into

memory and use them as the basis for a new method.
1. On the main Method screen (Figure 6-1), press the C key to display the
Method Commands screen (Figure 6-2).

2. Press the E key to display the Copying Method screen (Figure 6-4),
with the cursor at the end of the second line.

Copying Method
Source 1
Destination 1
<A>=Abort E=Execute

Figure 64 Copying Method Screen

* Line 2 shows the number of the method to be copied (Source).
. * Line 3 shows the number of the method into which the Source
method will be copied (Destination).

continued

Takmar 3000 67
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6.3.3 Copy an Existing
Method, cont.

6.4 Editing 3000
Methods

6.4.1 Using the
Editing Screens

3. Type the number of the method to be copied; then press ENTER.
The cursor moves to the last position on the next line.

4, Type the number of the method to receive the copy. Press ENTER.

5. Press the E key to execute the copy and return to the Select Method

screen.

Note: To exit the Copying Method screen without making any changes,
press the A key to abort. The 3000 ignores any changes you may
have entered on the Copying Method screen and displays the
Select Method screen.

To begin editing the selected method, press the E key from the Method
screen. For methods 1, 3, 5, 7, 9, and 11, the screen displays the se-
quence of editing screens for front panel sample methods (Type 3000)

shown in Table 6-5.

Line Temp 100 setpoint for transter line

Valve Temp 100 setpoint for the valve oven and BOT

Mount Temp 40 setpoint for sample mount heater (optional)

MCS Line Temp 100 setpoint for tha Molsture Control System line.

Purge Ready Temp 30 trap temperature must falt below setpoint

TurboCool Temp -10 setpolnt for cooling the trap when a TurboCool
accessory ls installed.

more . . .

Sample Heater off whether the sample heater Is activated or not.

PrePurge Time 0.00 how long the sample is swept with purge gas before
being purged.

PreHeat Time 0.00 how long the sample is heated before purge.

Sample Temp 40 setpoint for the sample heater (optional)

Purge Time 11.00 how long the sample Is purged.

DryPurge Time  0.00 how long gas flows through the trap, but not through
the sample glassware,

MCS Des Temp 50 satpoint for the MCS during the Desorb step

more. . .

Table 6-5 Edlting Screens for 3000 Methods )
continued
Tekmar 3000




6.4.1 Using the
Editing Screens,
cont.

6.4.2 Selecting
Parameters

Tekmar 3000

Programming the 3000 6

ac start DesStart |— tellswhenthe GC receives its START signal.

Cryo Focuser off |— whetheraCryofocusing Module (CM) is installed.

GC Cycle Time 0.00 |— lengthof tima required for the GC to process a sample.
more .

Cryo Standby 100 | temperature of the inactive CM.

CryoFocus Temp -150 | low-temperature setpoint for trapping analytes.
Inject Time 1 00 |— howlongthe cryo heater remains at inject temp.
Cryo Inj Temp 180 | = cryoheatertemp. when analytes are released.
Desorb PreHsat 220 |~ lemperature trap is heated o before trap desorb.
Dasorb Time 2.00 |— length ofthe trap Desorb step.

Desorb Temp 225 | — aplemperature during the Desorb step.

Sample Drain oft —  whether automatic drain is ON or OFF.

Bake Time 10.00 —  duration of the Trap Bake step.

Bake Temp 2p5 | — Uraptemperature during the Bake step.

BGB On Delay 200 |7 gg%ﬂl:;lg:ka Gas Bypass Is ON or OFF and length of
MCS Bake Temp 180 | —  MCS temperature during Bake step.

Table 6-5 Edlting Screens for 3000 Methods, cont.

If your analytical procedures dictate the use of parameters other than the
defaults, Table 6-6 on the following pages gives you guidelines for
selecting appropriate values; you can use it as a worksheet to help you
define method parameters. Also see Section 6.8, Moisture Control System
Parameters (MCS).

continued

69
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6.4.2 Selecting
Parameters,
cont.

610
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Parameter

Selection Guldelines

Selected .
Value

Valve Temp
Line Temp

Set the six-port valve and transfer line of the 3000
at a temperature high enough to prevent cross
contamination but not high enough to decompose
analytes; 100°C minimum.

Mount Temp

Set the temperature of the sample mount heater
equal to the sample temperature for oll samples.

MCS Line Temp

The MCS temperature during Standby and Purge.

Purge Temp

Trap temperature during Purge.

TurboCool Temp

Functional only when a TurboCool accessory is
installed. Depends on the nature of the com-
pounds to be analyzed.

Sample Heater

ON or OFF. Set to OFF If the method will not use
a sample heater. Eliminating the heater also
eliminates Prepurge and Preheat.

Prepurge Time

Should allow a volume of Prepurge gas equal to
three times the sample glassware volume

(3 x 11 mlfor a 5 ml sparger, 3 x 34 mil fora 25 m|
sparger) at a purge flow rate of 50 ml/min:

gl!']'}lmrom mn - 0.66 min for a 5 ml sparger;

53ml Tmin = 2.04 min for a 25 ml sparger

Preheat Time

Allows the sample to reach equilibrium at its
temperature setpoint before beginning purge.
For every 25° above ambient, allow one minute
preheat time.

Sample Temp

Depends on the nature of the sample to be
analyzed.

Purge Time

Set batween 10 and 15 minutes.

Dry Purge Time

Allow enough time for 20 to 250 mi of gas to pass
through the trap.

Table 6-6 Parameter Selection Table

continued
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Parameter

Selection Guidelines

Selected
Value

MCS Desorb
Temp

Moisture-trapping temperature during the
Desorb step.

GC Start

Available options are:

+ DesStart - at the beginning of the Desorb step.

+ Select DesStart if you are not using a
Cryofocusing Module.

+ DesEnd - at the end of the Desorb step.
Select DesEnd if you are using a Cryofocusing
Module.

+ Both - at both the beginning and the end of the
Desorb step.

+ Disabled - no START signal sent.

Cryo Focuser

Select ON if you have installed a Cryofocusing
Module; select OFF if you have not.

GC Cycle Time

See Section 4.3 Operating Cycle Time for an
explanation of the relationship between a GC
cycle and an operating cycle on the 3000,

Cryo Standby

Set the Cryofocusing Module at a temperature
high enough to prevent cross-contamination but
not high enough to decompose analytes; 100°C
minimum.

Cryo Focus Temp

Depends on the lightest compound to be
analyzed, the column diameter, film thickness,
flow rate and whether or not a precolumn Is
used. Typlcal values range from

-190° fo -90°C. To save coolant, set the
temperature to the highest value at which peak
shapes are still good.

Inject Time

The cryotrap heats at about 800°C/min. Choose
about 0.25 minutes longer than necessary to
reach the setpoint. Typical values are 0.50 to
1.00 minute.

Cryo Inj Temp

Choose a temperature high enough to drive the
least volatile component out of the cryofocusing
area, but not high enough to break down either
the stationary phase or the polylmide outer
coating of the column.

Table 6-6 Parameter Selection Table, cont.

continued

6-11




6 Programming the 3000

642 Selecting Parameter Selection Guidelines Selected
Parameters, Value
cont.

Desorb Preheat | Set to 5° below the Desorb temperature to
deliver the sample to the GC in the tightest slug
possible. —

Desorb Time Set to two minutes for environmental samples.
Mass flow control usually requires times of up to
eight minutes.

Desorb Temp Set between 150° and 225°C depending on the

- nature of the sample compounds and the trap
type (sorbent): 150°C for volatile compounds
purged from ambient samples; higher tempera-
tures for samples with less volatile compounds. | ——

Sample Drain ON opens the automatic drain to empty the
sample glassware during the Desorb step. Use
auto drain only with samples that are particulate-
free to avoid clogging the drain system. —

Bake Time Choose 7 to 10 minutes. You may use longer
times - up to 20 minutes for highly-concentrated
samples or non-volatile compounds. S .

Bake Temp Set to 225°C for any trap containing Tenax or to
the temperature required for that trap type.
Higher temperatures do not Increase the bake
efficiency and can shorten the adsorbent’s
lifetime. —_—

BGB (Bake Gas | ON or OFF. If the sample glassware has not
Bypass) been drained, tum BGB ON to bypass the
sample glassware and avoid purging additional
volatiles from the undrained sample onto the
trap. If Sample Drain Is ON, tum BGB OFF and
vice versa. —

BGB Delay A two-minute delay allows back pressure in the
unit to equilibrate before the bypass valve is
tumed on, keeping the sample from being
pushed up into the needle and contaminating
valves and internal lines. —_

MCS Bake Temp | Temperature to clear out any residual water from

the MCS. — .

Table 6-6 Parameter Selection Table, cont.
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Programming the 3000 6

To begin editing the selected method, press the E key from the Method
screen. For methods 2, 4, 6, 8, 10, and 12, the screen displays the se-
quence of editing screens for ALS autosampler methods (Type 20XX)
shown in Table 6-7.

6.51 Using the
Editing Screens

Tekmar 3000

Line Temp 100
Valve Temp 100
20XX Line 100
20XX Valve 100

—  sefpoint for transfer line.

MCS Line Temp 100
Purge Ready ao
Purge Tenp 30

TurboCool Temp -20

—  sgetpoint for MCS during Purge.

—  trap temperatura during Purge.

Sample Heater Off

PrePurge Time 0.00

accassory Is instelled,

—  setpoint for the trap and valve oven.
—  sgetpoint for autosampler transfer line.

—  setpoint for autosampler valve gven,

— trap temperature must fall below sefpoint

—  setpoint for cooling the trap when a TurboCool
—  whether the sample heater Is activated or not.

— how long the sample Is swept with purge gas

befors belng heated.
Preheat Time 0.00 — how long the samplea I heated before purge.
Sample Temp 40 —  satpoint for the sample heater.
Purge Time 13.00 —  how long the sample is purged.

DryPurge Time 0.00

not through the sample glassware.

MCS Des Temp 50
more.

GC Start DesStart
Cryo Focuser off

GC Cycle Time 0.00

more .

Cryo Standby 100
CryoFocus Temp -150
Inject Time 1.00

Cryo Inj Temp 180

Table 67

Editing Screens for 20XX Methods

~—  how long gas flows through the trap, but

—  setpoint for the MCS during the Desorb step

— tolls when the GC recaives its START signal.
—  whether or not a Cryolocusing Module Is installed.

— - length of time required for the GC to process a sample.

—  temperature of the inactive Cryofocusing Module.
—  low-temperaturs setpoint for trapping analytes.
—  how long the cryo heater remains at inject temp.

—  cryo heater temperature when enalyles are released.

continued

613
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6 Programming the 3000

654 :::zggth;cmns, Desorb Preheat 220 — temperature trap is heated to bafora trap desorb. .
cont. Desorb Time 2.00 | = lengthof the Desorb step.
Desorb Temp 225 - trap temperature during the Desorb step.
Sample Drain oft — whether automatic draln Is ON or OFF,
Bake Time 10.00 — duration of the Trap Bake step.
Bake Temp 225 — trap temperature during the Bake step,
BGB On Delay 2.00 ~— Bake Gas Bypass and length of BGB delay.
MCS Bake Temp 180 | — MCS temperaturs during Bake step.

Table 6-7 Editing Screens for 20XX Methods, cont.

6.52 Selecting If your procedures dictate the use of parameter values other than the

Parameters defaults, follow the guidelines in the previous section (in Table 6-6)
to select appropriate values; you can use it as a worksheet to help you
define method parameters,

Note: Set the 20XX Valve Temp and Line Temp high enough to prevent .
cross-contamination, but not high enough to decompose analytes
(100°C minimum for 20XX methods).

6.6 Editing To begin editing the selected method, press the E key from the
AQUATek Method screen. For Method 14 (an AQUATek 50 method), the screen
displays the sequence of editing screens shown in Table 6-8.
50 Methods
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6.6.1 Using the Editing
Screens for
Method 14

Tekmar 3000
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Line Temp 100
Valve Temp 100
Purge Ready 30
Purge Temp 30

TurboCool Temp -20

MCS Line Temp 100

MC3S Des Temp 35
more .

Sample Fill 1.75
Purge Time 11.00

DryPurge Time 0.0

more.
GC Start DagStart
Cryo Focuser off

GC Cycle Time 45.00

more .

Cryo Standby 100
CryoFocug Temp -150
Inject Time 1.00

Cryo Inj Temp 180

Desorb Preheat 220

Desorb Time 2.00
Dagorb Temp 225
Sample Drain _ ON
Bake Time 10.00
Bake Temp 225

BGB On Delay 2.00

MCS Bake Temp 180

Programming the 3000 6

setpoint for transfer line.

setpoint for BOT and valve oven

trap termperature must fall below setpoint
trap temperature during Purge.

sstpoint for cooling the trap when TurboCool
accessory Is Installed

safpoint for the MCS during Purge.

MCS temperature during Desorb

time for sample transfer.

how long the sample is purged.

how long gas flows through the trap but

not through the sample glassware

tolls when the GC receives its START signal,
whether a Cryofocusing Module (CM) is installed.

length of time required for the GC to process a sample.

temperature of the inactive Cryofocusing Module.
low-temperature setpoint for trapping analytes.
how long the cryo heater remains at inject temp
cryo heater temperature when analytes are relessed.
trap temperature before trap desorb.

length of the Desorb step.

trap temperature during the Dasord slép.
whether automatic drain Is ON or OFF.

duration of the Trap Bake step.

trap temparature during the Bake step.

Bake Gas Bypass and length of BGB Delay.
MCS temperature during Bake step.

Table 6-8 Editing Screens for Method 14

6-15
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6 Programming the 3000
6.6.2 Usingthe

Editing Screens
for Method 15

6.6.3 Selecting Parameters

6.7 Editing 60XX
Methods

6-16

Table 6-9 shows the first two editing screens for Method 15 (the
AQUATek XX method for using an ALS autosampler and an .
AQUATek 50 with the 3000). The last five editing screens are the

same as the last five screens for Method 14.

Line Temp 100 | — sgetpoint for bottom-of-trap area and transfer line.
Valve Temp 100 | — setpointfor the valve oven.

20XX Line 100 | —  seipoint for autosampler transfer line.

20XX Valve 100 | — setpoint for autosampler valve oven.

Trap Standby 30 1 —  setpoint for MCS line.

TurboCool Temp  -20 - mmmgo trap when a TurboCool
MCS Line Temp 100 — trap temperature between runs.

MCS Des Temp 50 | —  MCS temperature during Desorb.

Table 6-9 Editing Screans for Method 15

If your analytical procedures dictate the use of parameter values other .
than the defaults, follow the guidelines in the previous section (in Table

6-6) to select appropriate values; you can use the table as a worksheet to

help you define method parameters.

Note: Set the Sample Fill time (not Included In Table 6-6) to 1.75 minutes
(Tekmar default).

To begin editing the selected method, press the E key from the Method
screen. For Method 16, the screen displays the sequence of editing
screens for an AEROTrap 60XX autosampler shown in Table 6-10.

If you are using a 3000 with a 6016 and/or 6032 and do not have
TURBOCool installed, you must do the following:
1. Access the Configuration screen by pressing the CONF key.

2. Press the C key (Installed Option).

3. Ifthe screen does not display TURBOCool in the Trap Region
field, press any numeric key until it is displayed.

4, Press ENTER. .

5. Change Method 16's parameter Trap Cooldown from -20°C to
ambient temperature (temperature of surrounding air) +5°.

Tekmar 3000
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6.7.1  Using the Editing
Screens
Tekmar 3000

Line Temp 200
Valve Temp 200

MC8 Line Temp 200

Trap Standby 35
60XX Valve 200
60XX Line 200
more .

Trap Cooldown -20

Smpl Sweep Pre-Cool
Sample Swp Time 2.00

morea .

SampleDes Time 10.00

Sample Degorb 220

MCS Des Temp 50
more .

GC Start DasStart
Cryo Focuser off

GC Cycle Time 0.00

more .

Cryo Standby 200
CryoFocuas Temp -150
Inject Time 1.00

Cryo Inj Temp 225

Desorb Preheat 220
Trap Des Time 4.00
Trap Des Temp 225

Sample Bake 225

Bake Time 11.00
Trap Bake Time 225

MCS Bake Temp 180

Programming the 3000 6

getpoint for transfer line.

setpoint for BOT and valve oven.

satpoint for the MCS during Sample Dasorb.
trap temperature between runs.

setpoint for the vaive ovan.

satpolnt for the transfer line.

satpoint for the Intemal trap.
when the Sample Swaep step occurs.

duration of the Sample Sweep siep.

duration of the Sample Desorb step.
temperatura of the sample tube during the Sample Dasorb

step.
temperature of the MCS during Intemal Trap Desorb.

when a START aignal Is sent to the GC.
whether a Cryofocusing Module is Installed,

how long tt takes for the GC to process & sample.

Cryofocusing Module tarnperature when it Is inactive.
temperature when trapping analytes.

duration of the Cryo Inject step.

cryo heater temperature during Cryo Inject.
internal trap temperature before Trap Dasorb.
duration of the Trap Desorb step.

Intemal trap temperature during Trap Desorb.
sample fube tamparature during the Bake step.
duration of the Bake step.

internal trap temperaturs during the Bake step.
MCS temperature during the internal Bake step.

Tabis 6-10 Editing Screens for AERQTrap Autosampler Method

617
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6 Programming the 3000

6.7.2 Selecting
Parameters

If your analytical procedures dictate the use of 60XX parameters
other than the defaults, Table 6-11 gives you guidelines for selecting
appropriate 60XX values; you can use it as a worksheet to help you
define method parameters.

Parameter Selection Guidelines e
Value

Valve Temp Set the six-port valve and transfer line of the
Line Temp 3000 and the autosampler at a temperature high
80XX Valve Temp| enough to prevent cross-contamination, but not
60XX Line Temp | high enough to decompose analytes (200°C

minimum for 60XX methods). Use the sample

temperature if sample is heated. —
MCS Line Temp | Temperature of the MCS during Sample Desorb.
Trap Standby Temperature at which the trap is maintained

between runs.
Trap Cooldown | The setpoint for the intemal trap depends on the

nature of the compounds being analyzed.
Sample Sweep | Pre-Cool or Post-Cool. Select Pre-Cool to

remove water and oxygen from the sample

pathway before desorbing the sample tube.

Select Post-Cool to remove oxygen from the

sample pathway and allow any water in the path

to freeze in the trap. _
Sample Swp Time| Set a time long enough to remove all oxygen

from the tube. _
Sample Des Time| Set a time long enough to transfer all the sample

from the tube. - —_—
Sample Desorb | The setpoint temperature for the sample tube

during the Sample Desorb step varies with the

nature of the compounds being analyzed. —
MCS Desorb Set the temperature low enough to trap water
Temp and prevent its blow-through to the GC. -

Table 6-11 Parameter Selection Table
continued

Tekmer 3000
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6.7.2 Selecting
Parameters,
cont,

Takmar 3000

p R A bl RS R R AR UL
h } b

Programming the 3000 6

Parameter

Selection Guidelines

Selected
Value

GC Start

Available options are:

+ DesStart - at the beginning of the Desorh step.
Select DesStart if you are not using a Cryo-
focusing Module.

* DesEnd - at the end of the Desorb step.

Select DesEnd If you are using a Cryofocusing
Module.

+ Both - at both the beginning and the end of the
Desorb step.

+ Disabled - no START signal sent.

CryoFocuser

Select ON if you have installed a Cryofocusing
Module; select OFF if you have not.

GC Cycle Time

See Section 4.3 Operating Cycle Time for an
explanation of the relationship between a GC cycle
and an operating cycle on the 3000.

Cryo Focus
Temp

Dapends on the lightest compound to be analyzed,
the column diameter, film thickness, flow rate and
whether or not a precolumn is used. Typical values
range from -190° to -90°C. To save coolant, set the
temnperature to the highest value at which peak
shapes are still good.

Cryo Standby

Set the Cryofocusing Module at a temperature high
enough to pravent cross-contamination, but not high
enough to decompose analytes; 200°C minimum, or
sample temperature if sample i heated.

Inject Time

The cryotrap heats at about 800°C/min. Choose a
about 0.25 minutes longer than necessary to reach
the setpoint. Typical values are 0.5 to 1.00 minute.

Cryo In] Temp

Choose a temperature high enough to drive the least
volatile component out of the cryofocusing area, but
not high enough to break down either the stationary
phase or the polyimide outer coating of the column.
Use the same temperature as the final oven temp-
erature.

Table 6-11 Parameter Selection Table, cont.

continued
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6 Programming the 3000

6.7.2 Selecting

6.8

620

Parameters,
cont.

Molsture Control
System (MCS)

Parameters

Parameter

Selection Guldelines

Selected
Value

Desorb Preheat

Set to 5° below the Desorb temperature to
deliver the sample to the GC in the tightest slug
possible.

Trap Des Time

Set to two minutes for environmental samples.
Mass flow control usually requires times of up
to eight minutes.

Trap Des Temp

Set between 150° and 225°C, depending on
the nature of the sample compounds: 150°C for
volatile compounds purged from ambient
samples; higher temperatures for samples with
less volatile compounds.

Bake Time

Choose 7 to 10 minutes. You may use longer
times - up to 20 minutes, for heavily-loaded
traps or relatively non-volatile compounds.

Trap Bake Temp

Setto 225°C. Higher temperatures do not
increase the bake efficiency and can shorten
the absorbent’s lifetime.

MCS Bake Temp

The temperature of the MCS during the Bake
step.

Table 6-11 Paramater Selaction Table, cont.

The table below lists recommended parameter values for the MCS.

Desorb MCS MCS MCS Line Valve
Flow Desorb Line Bake Temp | Temp
0.5-4 ml/min 50°C 150°C 310°C 150°C | 150°C
7-12 mV/min 3s-50°c! [ 150°C 310°C 150°C | 150°C
12-20 m{/min

(no split) 35°C 150°C 310°C 150°C | 150°C
> or = 20 mi/min

(split only)2 bypass3 35°C 35°C 150°C | 150°C

Tabls 6-12 Recommended Parameter Values for the MCS

i you are looking for xylenes and heavier compounds, specify 50°C for MCS Desorb.

2 it not splitting (l.e.,

packed column), specify 35°C for MCS Desarb.

3 This can be achleved by using the MCS jumper - Tekmar Part Number: 14-6011-002

Tekmar 3000
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6.8 Moisture Contro
. System (MCS)
Parameters,
cont.

6.9 Restoring

Default
Parameters
Tekmar 3000

R i A U

Programming the 3000 6

A Desorb Preheat temperature of 175°C and a Desorb temperature of
180°C will not efficiently release compounds that are heavier than xy-
lenes. Use a Desorb Preheat temperature of 220°C and a Desorb tempera-

ture of 225°C (except when using the Vocarb 3000 trap) to release all
compounds,

You can undo changes made to default parameters for any method.
1. Press METH on the keypad.

2. At the the method field, enter the number of the method with the
defaults you wish to restore; then press ENTER.

3. Press the C key to display the Method Commands screen (Figure
6-5).

Commands : Method 1

<A>=Change Type
C =Regtore Dafault
E =Copy Method

Figure 6-5 Method Command Screen

4. Press the C key to display the Restore Default screen (Figure 6-6).

Restore Default
Method 1

<A>=RAbort EwExecute

Figure 6-6 Restore Default Screen -

5. Press the E key to execute the command. The 3000:

* Erases any custom parameter values that have been programmed for
the current method.

* Restores the default values.
* Retumns to the Select Method screen display.

Note: To exit the Restors Default screen without making any changes,
press the A key to abort. The 3000 ignores any changes or
commands you may have entered on the Restore Default screen
and displays the Select Method screen.

621
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7.4 Overview

7.2 Creating a
New Schedule

721 Establishing a

Method Schedule |

Tekmar 3000

After you create customxzad mamoda, you must define a mathod schedule

. that specifies samples,opetmnqmcw lndﬂwordetmwhchﬂwy

will nm.

" This section tells you how to:
~ -« Setup method schedules whidl define ;he ordar in wlnch the 3000 runs

methods.

. Spwﬁﬁeumplwm“hchmnhmoﬂwdmllm

. Load a sample andmakoan_umlyncal run with the 3000.

‘You must set up a method .whcdvlc or processing timetable, to “tell” the

3000 which method(s) will ba run on which sample(s). This is true regard-

less of whether you are using & single position unit or a unit with an

- sutosampler attached. Whaen you use the 3000 without an autosampler,

you can specxﬁrﬁonmnbumdmceofmeﬂ'nods to be run on a single
sample. When you use the: 3000 with one or more autosamplers, a method

~ schedule defines:

’I‘ho method(s) to be rm S

Start and stop positions for- m meﬂwd.

A sequential order for mhumpla t be run.
The number of runs per sample; -

' Briefly, MmumWyaumwmdMMamemodschodIﬂo
L Embhshadeslredewhdulo

2, Enterﬂmdemredschadnhpnlmm
3. Runﬁleschodule S

Betﬁ:re you set up your moﬁed mhedulo mmder
o ‘'The number andtypoqfumpleimbonm.

. ’I‘homothodr\equn'edfm‘alhv:.h!kmnplo~
1 e Thoprefarrodsoqummmwhlonmﬂwsﬂmples
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Use your worksheet as the basns for entering sdudule parmmm &m thb
3000.
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- Parameters (Figure 7-1) appears. | Ehn i
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7.2.2.1 Review Default
Schedule
Parameters

7.2.2.2 Changing the
Schedule

Tekmar 3000

Scheduling and Running Samples 7

~ The schedule in figure 7-2 shows the default schedule parameters for the
3000. The Schedule Editing screen has four columns and up to 12 rows.

Start Stop Meth RPS

1) 0 0 1 1
2) 0 0 0 1
3) o 0 0 1

Figure 7-2 Schedule Editing Screen

Each row specifies:

» The number of a method to be run (in the Meth column). The default
method is Method 1. '

- The position of the first sample (in the Start column) and the last sample
(in the Stop column) to be run according to the specified method. The
default sample start and stop positions are 0, which is the number as-
signed to the sample that is run on the 3000.

Note: A Type 3000 method has only one position: 0, on the front panel.

A Type 20XX or 80XX method can have from 1 to 32 sample
positions: 1 through 16 for a primary autosampler (ALS 2016 or
AEROTrap €016), and 17 through 32 for a secondary autosampler
(ALS 2032 or AEROTrap 6032).

An AQUATek 50 method has one position: 0, on the front panel.
An AQUATek XX method can have from 1 to 32 sample positions.

« The number of times each sample will be run (in the RPS, Runs per
Sample column).

You can change the schedule in several ways. You can:

+ Specify a different method to be run by changing the number in the Meth
column,

« Specify different start and stop positions for a giiren method by changing
the numbers in the Start and Stop columns.,

« Indicate that a sample position should be run more than once by changing
the number in the RPS column,

To make changes in the method schedule:

1. Type the desired parameters into each field, pressing ENTER after each
entry. The cursor moves to the next field in the row. When you reach
the end of a row, the cursor moves to the first field in the next row.

73
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7 Scheduling and Running Samples

1.22.2 Changing the
Schedule, cont.

7.2.2.3 Sample
Schedules

T4

2. If necessary, press NEXT PAGE to display succeeding screens of
Schedule Edit parameters: Rows 4-6, 7-9, and 10-12.

3. When you have entered the complete schedule, press the SCHED key
to return to the Scheduling screen.

Figure 7-3 shows a typical schedule, for running two Type 20XX methods
(2 and 4) on specified sample positions.

Start Stop Meth RES

1) 1 8 2 2
2) 9 12 4 1
3) 0 0 0 1

Figure 7-3 Schedule Editing Screen
To enter this schedule:

1. On the first row, enter 1, 8, 2, and 2 in their respective columns.
These entries specxfy that'
« ‘The samples in positions 1 through 8 will be run accordmg to
Method 2, with each sample being run twice.

» Method 2 is a Type 20XX method; if you schedule position 8 for a
method that has no position 8 (a Type 3000 method, for exam gle)
the 3000 displays an error message when you try to run the sc

2. On the second row, enter 9, 12, 4, and 1 in their respective columns.
These entries specify that samples 9 through 12 will be run according
to Method 4, with each sample being run through the method once.

Figure 7-4 shows a sampie schedule for running a Type 3000 Method 3.

Start Stop Meth RPS
1) o 0 3 3
2) 0 0 0 1
3) 0 0 o 1

Figure 7-4 Sampla Schedule Editing Screen

To enter this schedule:

On the first row, enter 0, 0, 3, and 3 in their respective columns. These
entries specify that Method 3 (a 3000 method) will be run on the 3000’s
front panel sample. The sample will be run three times.

Note: If you are setting up a schedule to be run on an autosampler, be
sure to specify methods that are the correct type for your system
configuration.

if you have ROM (read-only memory) version 2.10 or greater, a stop
position that is less then the start position will cause the 3000 to
run sample #1 on the autosampler after the last sample s run,

Tekmar 3000
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Scheduling and Running Samples 7

. 72.3 Running the To run & schedule:

Schedule 1. From the Scheduling screen (Figure 7-1), press the C key to display
the Schedule Commands screen (Figure 7-5).

Schedule Commands
<A>wRun Schedule

B =Update Schedule
C =Clear Schedule

Figure 7-5 Schedule Commands Screen

2. Press A (Run Schedule). The 3000 starts the current schedule and
displays the Standby Status screen (Figure 7-6) for the first sample.

Standby M1PO1
BOT Htr 97->200C
MCS 30->100C
XferlLine 150->250C

Figure 7-6 Stancby Status Screen
During Standby, the 3000 establishes initial conditions.

. 72.4 Changing the You can edit a schedule in the middle of a run. From the operating step
Schedule During Status screen press SCHED. Follow the instructions in Sections 7.2.1 and
aRun 7.2.2 to make the desired changes. Then you can:

1. Allow the current schedule to run its course. After the 3000 completes
the currently-running schedule, it automatically builds and runs the new
schedule (the one you just entered).

or
2. Build the new schedule and run it from the beginning by following
these steps:
a. Press the SCHED key to display the Scheduling screen.
b. Press C to display the Schedule Commands screen.
c. Press A (Run Schedule). The new schedule is built, and the 3000
goes into Standby as it prepares to start running the new schedule.
or

3. If your changes affect only those parts of the schedule that have not
yet been run, combine the new schedule with the old and continue to
run from your current position.

a Press the SCHED key to display the Scheduling screen.

b. Press C to display the Schedule Commands screen.

c. Press B (Update* Schedule). The 3000 incorporates the new
schedule into the old and continues to run,

* or “Build”, if the ROM (read-only memory) version is prior to 2.10.

Tekmar 3000 : 75




7 Scheduling and Running Samples

7.2.5 Restoring the
Default Schedule

7.3 Running a
Sample

7.3.1 Purge Ready

732 Purge

76

To restore the default schedule (Method 1 for a front panel sample on the
3000), press C (Clear Schedule) on the Schedule Commands screen

(Figure 7-5).

While the 3000 is operating, it shows a status screen indicating the
current operating step and its active parameters. The operating steps vary,
depending on the type of method you are using. This example shows the
operating steps for running default Method 1.

When all Standby setpoints have been reached, the Purge Ready screen
(Figure 7-7) appears.

Purge Ready M1POO

Press START to Begin

Figure 7-7 Purge Ready Screen

Note: If you have not leak checked the 3000, follow the instructions In
Sectlon 3.9 to check for leaks before you start a run.

Purge Ready waits for a start signal from the user (via the START key on
the keypad), or from an accessory, before proceeding to the next step.

+ To begin a run, press START on the terminal keypad.

‘The 3000 proceeds to the next step in the scheduled method. As the 3000

goes through a run, it displays a status screen for each step.

Note: You can always display a status screen by pressing STATUS on the
keypad. For example, if you are editing one method while running
another, you can press STATUS to review conditions for the cur-
rently active operating step. You can also review this information
on the 3000’s front panel display.

Figure 7-8 shows the Purge screen.

Purge M1P0OO

027->11.00

Figure 7-8 Purge Screen

The Purge step sends sample gas through the sample glassware for a
specified time, The gas flow removes analytes from the sample and sends
them to the internal trap.

Tekmar 3000
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) 7.3.3 MCS Cooldown MCS Cooldown (see Figure 7-9) lowers the temperature of the moisture
. control system to its moisture removal setpoint. This prepares it for gas flow
from the trap to the GC.-

MCS Cooldown M1POO

MCS 81-> 35C

Figure 7-9 MCS Cooldown Screen

7.34 Desorb Ready This step (see Figure 7-10) allows the 3000 to wait for a GC READY
signal from the gas chromatograph.

Desorb Ready M1P0OO

Waiting for GC Ready

Figure 7-10 Desorb Ready Screen

7.3.5 Desorb Preheat This step (see Figure 7-11) heats the trap to a specified temperature before
. desorbing analytes.

Desorb Preheat M1POO

Amb Trap 168-> 220C

Figure 7-11 Desorb Preheat Screen

7.3.6 Desorb This step (see Figure 7-12) backflushes the trap onto the GC (or onto the
Cryofocusing Module, if installed).

Dasorb M1POO

0.37-> 2.00
Amb Trap  224-> 225C

Figure 7-12 Desorb Screen

Tekmar 3000 11
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7 Scheduling and Running Samples

through the sample pathway to sweep it clear of residual moisture and

7.3.7 Bake This step (see Figure 7-13) heats the trap and MCS; then it sends clean gas .
organic contaminants.

Bake M1pPOO

0.37-> 2.00
Amb Trap 224-> 225¢

Figure 7-13 Bake Screen

7.4 Making If the schedule calls for another run at the end of the Bake step, the 3000:
Subsequent + Loads the required method into memory while displaying the screen in
Runs Figure 7-14.

Next Sample

Loading Method. ..

Figurs 7-14 Loading Method Screen

» Displays the Standby screen while establishing initial conditions for .
the next run.
« Enters a GC Synchronize step (see Figure 7-15) that adds enough time
to the 3000 operating cycle to synchronize it with the GC cycle.
(When the 3000 is running multiple samples or multiple runs on the
same sample, GC Synchronize replaces Purge Ready between runs.)

GC Synchronize

0.00 -> 5.00

Figure 7-15 GC Synchronize Screen

* Instructs the autosampkr to activate its multi-position valve and switch
to the correct sample position while displaying the screen in Figure 7-16.

20XX Position M2P03

2016 MPV Position:3

Figure 7-16 MPV Positioning Screen -
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Manual

. 1.5 Controlling
Operations

7.5.1 Manual Drain

7.52 Feed Pressure
Setting

Tekmar 3000
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At any point during a run, you can display a Manual Operations screen

that allows you to:

» Toggle the position of the drain valve to control the flow of liquid
draining from the sample.

+ Toggle the position of the vent valve to control back pressure on the
sample gas feed.

To display the Manual Operations screen:
1. Press SHIFT-GO TO. The 3000 displays the screen in Figure 7-17.

Goto Commands

A =Goto Mode
<B>=Manual Operation

Flgure 7-17 Go To Commands Screen

2. Press B. The Manual Operations screen (Figure 7-18) appears.

Manual Operations

<A>=Drain
B =Feed Pressure

Figure 7-18 Manual Operations Screen

The drain valve allows the sample glassware to be emptied. When it is
open, liquid and gas can be forced out of the sample glassware into the
drain system and out the back panel drain. If your ROM (read-only
memory) version is prior to 2.10, you can drain only during Standby, Purge
Ready, and Desorb.

To toggle the drain open or closed:

1. From the Manual Operations screen, press A to open the drain valve.

2. The letter D flashes in the upper right of the screen, in front of the
method number.

3. To close the drain valve and tum off the flashing D, repeat step 1.

The vent valve allows sample gas to exit the sample pathway through a
front panel vent. When it is closed, pressure builds up in the sample
pathway. This is used to set the feed pressure (it eliminates TPC effects).
If your ROM (read-only memory) version is prior to 2.10, you can select
feed pressure only during Standby and Purge Ready.

To toggle the vent open or closed:

1. From the Manual Operations screen, press B to close the vent valve.

2. P flashes in the upper right of the screen, in front of the method number.
3. To open the vent valve and turn off the flashing P, repeat step 1.
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7 Scheduling and Running Samples

7.6 Interrupting a At any point during a run, you can use control keys on the terminal

Run keypad to: .

» Change the normal sequence of operating steps,
+ Abort part or all of the scheduled runs, or
» Review the current status of a method schedule.

7.6 Changethe To change the normal progression through an operating sequence, you
Normal Step can use one of the following keys:
Sequence « Press STEP to step through an operating sequence, regardless of the

setpotints for the currently-active method. Pressing STEP ends the
current operating step and moves the 3000 to the next step specified
in the active method.

» Press SHIFT-GOTO. The 3000 displays the screen shown in Figure
7-19,

Goto Commands

<A>=Goto Mode
B =Manual Operation

Figure 7-18 Go To Commands Screan .

a. Press A at the Goto commands screen to display the Goto Mode
screen (Figure 7-20).

Goto Mode
<A>=Standby
B =Desorb Preheat
C =Bake

Figure 7-20 Go To Mode Screen

b. Press A to display the Reset screen (Figure 7-21). Follow the in-
structions in the next section Reset the Schedule to select one of the
Reset options and return to the Standby step.

c. Press B to for the Desorb Preheat operating step. This prepares the
3000 to desorb the internal trap.

d. Press C to go to the Bake operating step. This cleans out the con-
centrator.
» Also, to change the the normal progression through an operating
sequence, press Shift-Hold. The concentrator goes into HOLD mode and .
does not advance to the next operating step. While the system is in :
HOLD, (1) the letter H flashes in the upper right corner of the screen,

7-10 Tekmar 3000
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7.6.4 Changethe Just in front of the method designation, (2) active timers continue to
. Normal Step advance, allowing you to monitor the duration of a particular step,
Sequence, cont. and (3) when the timer times out, the concentrator remains in the

current operating step.

« Press AUTO to resume normal step progression.

7682 Resetthe At any point during the running of a method schedule, you can skip or
Schedule rerun the current sample, restart the schedule, or completely abort it.

» From any screen, press and hold the SHIFT key while you press
RESET. The Reset screen (Figure 7-21) appears.

i

<A>whbort Schedule

B =Abort Sample

C =—Rerun Sample

D =Complete & Abort

Figure 7-21 Reset Scresn

» To restart the current method schedule, press A. The 3000 interrupts the
run and returns to the Standby screen for the first sample and first
method in the schedule.

. + To skip the rest of a run for the current sample, press B. The 3000

interrupts its processing on the current sample, moves to process the
next scheduled sample, and retums to the Standby screen for the next
scheduled sample.

¢ To rerun the current sample, press C. The 3000 interrupts the current
run, goes back to the beginning of the method to reprocess the current
sample, and displays the Standby screen for the current sample,

« To reset the microprocessor to start-up status, press and hold the SHIFT
key while you press RESET. The 3000 restarts and enters self-test
status.

* To finish the current sample and abort the rest of the schedule, press D.
The 3000 finishes the current run, goes back to the beginning of the
schedule, and displays the Standby screen with the letter A flashing.
The screen is shown in Figure 7-22.

P

Standby A MO1

Vivoven 104->200C

. . Figure 7-22 Standby Screen after an Abort Command

Tekmar 3000 ‘ 714
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7 Scheduling and Running Samples

762 Resetthe » To cancel an attempted abort:
Schedule, cont. 1. Press SHIFT-RESET on the keypad to display the Abort Schedule
screen.

2. Press D. The 3000 picks up the once-aborted schedule at the point
where it was discontinued.

7.6.3 Review Current You can review the currently-active schedule. When you press A from the
Status Scheduling screen, the Schedule Status screen (Figure 7-23) appears.

(DSample #1of 1

®Sample location: O
®@current Method: 1
@Sample Type: 3000

Figure 7-23 Schaedule Status Screen

The Schedule Status screen is display-only; to change any parameters of
the method schedule, press the SCHED key to display the Scheduling
screen and refer to Section 7.2.2.2 Changing the Schedule.

« Line 1 displays the current sample position and the total number of
samples to be run according to the current method.

« Line 2 shows the location of the currently-active sample. (If the 3000 is
running a method, the currently-active sample is being processed. If the
3000 is not running a method, the currently-active sample is the one
that will be processed next.) Sample locations are:

0 - the single sample location on the front panel of the 3000.
1 to 16 - the sample positions on an 2016/6016 Autosampler.
17 to 32 - the sample positions on an 2032/6032 Autosampler.
« Line 3 lists the number of the method that is currently being run, or the

method that will be run when processing starts. Method values range
from 1 to 16.

« Line 4 indicates whether or not the current method includes parameters
for autosamplers.The available options are:

3000 - includes parameters for the 3000 front panel single sample.

60XX, 20XX, or AQUATek 50, and AQUATek XX - includes
parameters for an autosampler sample.

712 Tekmar 3000
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. 1.7 Reviewing The Temperature screens are a multiple-screen listing of all heated zones,
Temperature their current temperatures, and setpoints.
To display the Temperature screens:
» Press TEMP on the keypad. Temperature Screen 1 (Figure 7-24)
appears.

CryoTrap 30C-> 30C
Sample 30Cc-> 30cC
XferLine 98C-> 200C
BOT Htr 98c-> 100C

Figure 7-24 Temperature Screen

To display the next Temperature screen, press NEXT PAGE.
To display the previous Temperature screen, press PREV PAGE.

Tekmar 3000 T-13
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8.1 Overview

8.2 Using
Standards

8.21 Prepare Blank-

Water

" Maintaining the 3000 8

This section describes routine mamtemnce procedures for the 3000 and

tells you how to:

* Prepare and load standards. -

* Prepare and load samples.

* Install or change the trap,

* Clean and condition the trap.

The accuracy of your analytical resuits depends on the careful storage and
use of accurately-prepared analytical standards. Purge and trap concentra-
tor analyses are usually run on samples with low analyte concentrations.
The low-level standards required for such analyses must be of high

~ quality; small errors that would be insignificant in a high level standard

contributc to a large percentage of error in a low-level standard.

You can purchase commercxally—prcpared standards. A2LA—ccrt1ﬂcd

‘solutions are produced to A2LA/EPA specifications. To ensure that a

standard is certified and that it meets your specifications, ask the manufac-
turer. Suppliers include AccuStandard, Inc. in New Haven, CT; Chem
Service Inc. in West Chester, PA; Restek in Bellefonte, PA; Supel¢o in
Bellefonte, PA; or Ultra Scientific in North Kingstown, RI. If you do not
wish to buy standards, you can prepare your own.

Because the compounds usually being analyzed for are water-insoluble
and unstable in aqueous dilution, you cannot prepare an appropriate
standard by dissolving the compounds directly in water. The steps com-
monly used to prepare methanol solutions containing known amounts of
the desired compounds are listed here:

* Prepare blank (reagent, or organic-free) water. \

* Prepare a standard methanol solution at the specified concentration.

» Spike the methanol standard into a flask of blank water.

* The following paragraphs describe each step in detail.

~ Blank water is water that analyzes as brgmicsﬁ-oe when run by purge and

trap analysis. You can prepare blank water in several ways,

* Pass water through a freshly-charged Millipore Super Q water purifier.

* Pass distilled water through & bed-of activated carbon at least 12" deep.
Put the supply vessel at a-higher elevation than the collection vessel,
with the supply line entering the column at the bottom. This configura-
tion allows the water to flow from the bottom to top of the column.

» Boil water; then purge it at 80-90°C with helium or nitrogen for at least
one hour.

Note: You may use either of these preparation methods, although the last
two are the most common. No matter how you prepare blank water, you
must check Its purity by lnalysllbdomuu. and you must use it
Immediately.
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8.3.2 Loada Sample

Selecta
Sample Size

Tekmar 3000
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Sample size depends on many factors: the physical state and homogeneity
of the sample; the concentration and vapor pressure of target compounds;
the type of detector used, desired detection limits, and the type of GC
columnn. Size has a major effect on the accuracy of the analysis because:
» Capillary columns require small samples (or split injection) to avoid
column overloading.
+ Sensitive detectors (like electron capture) require small samples to
avoid saturation.
* Less volatile compounds or compounds present in low concentration
require larger samples to be detected accurately, although they can

overload columns and saturate detectors.

For samples of unknown concentrations, Tekmar recommends that you
start small (at 0.25 mg for solids and 0.5 ml for liquids) and increase as
needed. It is usually easier to optimize results by increasing sample size
rather than decreasing it.

Table 8-1 summarizes the parameters, including sample size, specified in

various USEPA procedures and protocols.

Parametar -EPA 501.1 EPA 502.1/601 EPA 503.1/602 EPA 624
Sample Size 5ml Sml 5ml 5mil
Purge Time 11 min 11 min 12 min 12 min
Dry Purge Time Off Off 6 min 8 min
Purge Flow 40 ml/min 40 mi/min 40 mb/min 40 mV/min
Desorb Tima 4 min 4 min 4 min 4 min
Dasorb Temp 180°C 180°C 180°C 180°C
Bake Time Not specified 7 min 7 min 7 min
Beke Temp Not specified 180°C 180°C 180°C
Trap Material Tenax Tenax/Silica Tenax Tanax/Sllica
Gel/Charcoal Gel

Table 81 Parametars for USEPA 501.1, 502.1/601, 503.1/602 and 624 Protocols

You can load samples in either of two ways:

» For solid samples, remove the sample glassware, insert the sample,
weigh it in the glassware, and reinstall the glassware.

/N cAuTION

If Auto Drain Is on and you use U-shaped glassware to run a solid
sample, you will damage the Instrument. Please refer to Section 7.5.1,
Manual Drain for instructions on turning off the automatic drain feature.

continued
8.3
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8 Maintaining the 3000

through the sample valve without unloading the glassware. Follow
these steps:
1. Remove the plunger from the syringe barrel.

» For aqueous samples, use a luer-lock syringe to load the sample .

2. Carefully pour the sample into the barrel until the sample
overflows.

3. Insert the plunger and vent any air while adjusting the plunger
to the desired volume.

4. Tum the arrow on the valve stem so that it points toward the
syringe. (At other times, when a sample is not being loaded, the
arrow on the valve stem should point to the left.)

5. Insert the syringe and load the sample through the sample valve.

/N\ CAUTION

Load only aqueous (watery) samples through the sample valve.

8.4 Working with Traps The 3000 is delivered with a blank trap installed. This prevents

damage to a packed trap if the instrument was powered up with no : .
purge gas flow present. You must replace the blank trap with a

packed trap before you run a sample.

This section gives detailed information on traps.

8.4.1 Information on Traps Traps can be identified by a number stamped on the nut at the top of

and Adsorbents the trap. Table 8-2 on the following pages gives detailed information
about traps and how to use them. The part numbers for these traps are
in Chapter 11 of this manual.

8-4 Tekmar 3000
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Trap [What Whatit Canft | DryPurge |Desorb [Desortb |Bake Bake Cond.Time Common Problems
¥ Adsotbents Traps beDry | Time Preheat |Temp. [Temp. | Time & Temp.for | withTrap
arefnit Purged? Temp. New Traps
1 Tenax Everyhing Yes 4-6 min, 220°C 225°C | 230°C | 7-10min. 225°C Lowresponsson
from 180 min. brominated compounds, a
medhylene high back pressure, an
chioride oulgassing ofbenzene,
and heavier toluene and ethwl
benzene
2 Tenax Everything No NA 220°C 25°C | 230°C | 10-12min. 225°C Lowresponsaon
Siica Get except 180 min. brominaied compounds, a
freons hgh back pressure, an
oulgassingofbenzone,
toluene andefiwl
benzene
3 Tenax Everything No N/A 220°C 225°C | 230°C | 10-12min. 225°C Lowresponsecon
SiicaGel incuding 180 min, brominatedcompounds, a
Charcod freons highback pressure, an
outgassing ofbenzene,
toluene and ethyl
benzene
4 Tenax Traps No NA 220°C 225°C | 230°C | 7-10min. 225°C Lowresponse on
Charcod everyting 180 min, brominated compounds, a
exoopt highback pressure, an
gasses outgassingofbenzene,
toluens and efiwl
benzene
5 ov-1 Everything No NA 220°C 225°C | 230°C | 10-12min. 225°C Lowresponseon
Tenax including 180 min. brominated compounds, a
SticaGal freons highback presstre, an
Charcod outgassingofbenzene,
fotusne andethyl
benzene

i e S b L

Tabie 82 |nformatfion on Traps and Adsorbents
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Trap What Whatit Canit DryPurge | Desorb | Desorb | Baks Baks Cond. Time Common Problems
# Adsorbents Traps be Dry Time Preheat | Temp. | Temp. | Time &Temp.for | withTrap
areinit Purged? Temp. New Traps
6 ov-1 Everyting No NA 220°C 225°C | 230°C | 10-12min. 225°C Lowresponsoon
Tenax exoept 180 min brominated compounds., a
SkicaGel freons high back pressure, an
outgassingofbenzene,
toluene and ethyl
benzene
7 ov-1 Everyhing Yes 46 min, 220°C 225°C | 230°C | 7-10min. 225°C Lowresponseon
Tenax from 180 min. brominated compounds., a
mefhyleno high back pressure, an
chioride outgassing ofbenzene,
and heavier foluene
8 Carbopak B Everyhing Yos 11 min, 245°C 240°C | 260°C | 4-10min. 260°C Lossofcarbon
Carbosieve including 90 min, tetrachioride. Trapmay
SH freons need up fo 11 min. of dry purge
time to remove water.
Supelco | CarbopakC Everything Yes 1-3 min. 245°C 250°C | 260°C | 10min 270°C High backpressure and
Vocarb CarbopakB exoept 120 min. alowresponss on
4000 Carboxen 2-chioro- chiorinated compounds
1000 oltyf
Carboxen vindt
1001 eher

U . 3 .p‘.-.‘ s
Ry Cr e
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Table 82 Information on Traps and Adsorbends
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84.2 :I;:Ia;o Change /\ warnine  gf ®

Make sure the trap is cool before you touch It.

To remove the trap:
1. Tumn off and unplug the 3000.

2. Loosen the two Y-tumn screws* on the 3000’s right front panel. Slide
the right-front panel forward and then to the right to remove it.

3. Loosen the nut at the bottom of the trap one full turn, but do not
remove it completely. (It contains a two-piece Teflon 1/8" ferrule.) If
loosening it by hand is not possible, use a 3/8" wrench to hold the
bottom fitting in place. Use another 3/8" wrench to turn the nut at the
bottom of the trap counterclockwise until the fitting is disengaged. If
the nut at the top of the trap does not loosen easily, the ferrule may
be deformed and need replacement.

4, Use a 3/8" wrench to turn the nut at the top of the trap clockwise
(toward you) until the fitting is disengaged. The top of the trap is
designated by a 1/8" gold-plated Valco ferrule.

A CAUTION .

Do not use a Teflon ferrule at the top of the trap. The trap has a one-
plece gold-plated ferrule that Is preswaged onto the trap. Carryover
and contamination may occur if you use a Teflon ferrule at the top.

5. Push the trap down and out of the top fitting; then carefully pull the
trap straight up and out of the lower fitting and furnace assembly.

/\  CAUTION

An E-clip (Figure 8-1) should be installed at the bottom of the trap to
keep the trap from sliding down. If the trap slides down, a cold spot
wiil be created at the top of the trap; the cold spot can hold up heavy
compounds and cause lower and inconsistent response.

C c

E-Clip E-Clip Holding the Trap

Figure 8-1 E-dlip .

* 3000s that have a serial number of 94130001 or greater have swell

latches (P/N: 14-4578-008) instead of 1/4-turn screws.
8-8 Tekmar 3000
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842 Howto Change To install a trap:
. a Trap, cont. 1. Slide a packed trap into the trap furnace sleeve from the top, making

sure that the one-piece gold-plated ferrule is at the top of the trap.
When installed correctly, the ferrule may be free to spin axially on the
tubing, but should have no lateral movement along the tubing.

2. Finger-tighten the top of the trap counterclockwise. While tightening the
top, push up on the bottom of the trap so that it is seated all the way up
in the top fitting. To prevent gas from leaking at the fitting, use an open
end wrench to tighten the nut 1/4 turn (90°) past the point where the
ferrule first starts to grab the tubing. Do not overtighten; too much
force will damage the ferrule, causing leaks.

Note: Although tumning the nut 1/8 turn (45°) past finger-tight Is
adequate for most fittings, you need to apply more force to this
particular fitting. The amount of force applied to fittings can vary,
depending on the friction between nuts and threads, as well as
the composition and wall thickness of the tubing. For example,
fittings larger than 1/8" will require more than 1/4 turn (as much
as 120°).

If tumning the nut 1/4 tum fails to eliminate a leak at the top of the trap,
look for other possible causes. Make sure that the correct size nut and
ferrule are installed properly. (See Step 1.) Also, examine the parts for
. fractures or deformities. If there are no flaws in the parts or installation,
gradually tighten the nut in increments of 1/16 tumn only. Do not risk
damaging the ferrule; if a leak problem persists, call Tekmar Service.

3. If the bottom 1/8" Teflon ferrule needs to be r;placed, remove the nut
and ferrule. Slide the bottom nut on the new trap. Then slide the two-
piece Teflon ferrule onto the trap (with the cone side down).

4. Finger-tighten the bottom trap, (While tightening, push the trap up from
the bottom fitting to make sure the trap is completely nested in the
bottom of the trap fitting.)

5. Use a 3/8" wrench to tighten the fitting 1/16 turn past finger-tight. Do
not overtighten; excess force will damage the ferrule.

8.4.3 When to Replace Trap lifetimes range from two weeks to five years, with the average being

aTrap approximately six months. Tenax has a significantly shorter lifetime than
silica gel or charcoal. Silica gel and charcoal normally do not affect trap
longevity.

Indicators of trap wear are;
» Increase in background. This usually takes the form of benzene
. and other aromatics in instrument blanks.
* Losses of brominated compounds while other compounds are
constant,
+ Increase in back pressure.

Tekmar 3000
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8 Maintaining the 3000

8.4.4 Conditioning You condition a trap by heating (baking) it in the 3000. The conditioning

a Trap ﬁn_me and temperature can vary, dep‘e.ndi.ng on the type of trap you are .
using. To find out the correct conditioning time and temperature for a

new trap, see Table 8-2, check with the trap manufacturer or call Tekmar
Service at (800) 543-4461 or (513) 247-7000.

If organic solvents are present in the ambient atmosphere, Tekmar recom-
mends that you condition the trap for 10 minutes at 225°C at the start of
each day. This time and temperature are usually adequate for silica gel
and charcoal traps. However, if the trap is heavily loaded or if you are
running samples containing compounds of low volatility, you may have
to bake the trap longer than 10 minutes. Keep in mind that temperatures
above 225°C do not necessarily speed up conditioning and can damage
Tenax traps.

To condition a trap:

1. Check the Method. The Bake temperature should be the correct
temperature for conditioning the trap.

2. Press SHIFT-GO TO.

3. Press the A key (Go to Mode).

4. Press the C key (Bake). .

5. Press SHIFT-HOLD to keep the 3000 in Bake mode for the proper
amount of conditioning time.

8.5 Cleaning Sample The 3000 may become seriously contaminated from a highly concen-
L g P trated sample or a poor quality gas supply. To avoid contamination, keep
nes the sample lines clean.

To remove sample-caused contamination:

1. Turn Bake Gas Bypass (BGB) OFF and install clean, dry glass
ware,

2. Press SHIFT-GO TO. Press the A key (Go To Mode). Press the C key
(Bake). Press SHIFT-HOLD.

3. Keep the unit in Bake mode for at least 1 hour. In some cases, longer
durations might be required.

If baking does not remove contamination, you may want to backflush the
lines with the Tekmar Solvent Flush Kit (P/N 14-5118-100). Call Tekmar
at (800) 874-2004 or (513) 247-7000 to order.

8-10 Tekmar 3000
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8.5 Cleaning
Sample Lines,
cont.

8.6 Cleaning
Glassware

Tekmar 3000

Maintaining the 3000 8

To remove contamination resulting from the use of poor quality gas:

1. First replace the tank and all hydrocarbon traps on the gas supply line.
This process may be sufficient to obtain good blanks. If not, press
SHIFT-GO TO. Press the A key (Go To Mode). Press the C key
(Bake). Press SHIFT-HOLD,

2. Keep the 3000 in Bake mode for at least 1 hour. In some cases, longer
times might be required. If the contamination problem persists, call
Tekmar’s Service Department for assistance.

Clean glassware is essential to interference-free runs. This applies to
flasks and cylinders as well as samplers (that is, any vessel used to handle
samples, standards, blank water, etc.)

To clean glassware, Tekmar recommends that you use the following:
* Dedicated glassware

* Ultrasonic bath

« Muffle furnace

Dedicated glassware refers to glassware that is used for concentrator work
only. Glassware that is used for other procedures such as extractions,
often is not clean enough to use in trace applications.

An ultrasonic bath is a time-saver. Instead of heavy scrubbing, a brief
scrubbing followed by ultrasonics is more effective and less work.
Ultrasonic baths can clean the frits and walls of frit samplers that brushes
cannot reach. It is acceptable to use any glassware detergents that are
recommended for use in an ultrasonic bath. (We recommend that you use
the Tekmar™ Ultrasonic Bath.,)

A muffle furnace is excellent for cleaning many samplers that nothing
else can touch. Set the temperature to approximately 350-400°C (do not
go too high; the glassware may melt) and allow the residues to be oxi-
dized. After the glassware has cooled, you can easily remove the remain-
ing char with a brush and cleaning agent. (We recommend the Tekmar™
Muffle Furnace.)
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8 Maintaining the 3000

8.7 Cleaning the You must clean the sample needle on a routine basis. Frequency of .
Sample Needle cleaning depends on the kind of samples you are running,. If you are

running aqueous samples, you do not need to clean the sample needle

very often. If you are running oils and other messy samples, you must

clean the needle after every run.

To clean the sample needle:

1. Wash the needle with Alconox detergent (or equivalent) and
water.

2. Rinse well with blank water,

3. If the needle does not get clean, bake it for about two hours at
65°C (149°F).

8-12 Tekmar 3000




9.1 Overview

9-2  Description

Tekmar 3000

" Using TURBOCool with the 3000

This section describes howtd use TURBOCool with the 3000. To install
TURBOCool on the 3000, sée the installation instructions shipped with the
TURBOCool assembly kit. Also refcr to the parts diagram at the end of this
chapter.

TURBOCool, an optional accessory to the 3000, uses liquid CO, (carbon
dioxide) to permit purging onto a subambient trap. TURBOCool can be
instnlled into the 3000 in one of the following ways:

* By factory personnel before the 3000 is shipped

-+ By & Tekmar Field Service Representative -

* By ordering an installation kit and doing it yourself

The 3000 with TURBOCool is built the same as thc 3000 without TURBO-
Cool except for: '

* A special trap fumnace that is inserwd intoa chambcr assembly
* The addition of a 12 VDC coolant valve
* The addition of a bulkhead at the rear of the 3000

The Spccml trap furnace is inserted into an expansion chamber assembly.
Then it is connected to the top. n:m:l bottom trap fittings.

The 12 VDC coolant valvc is mountcd undémeath the MCS (Moisture.
Control System). It plugs into the connector labeled "A" on the power
supply/output card.

The bulkhead, which provides connections for tubing, is mounted to the inlet
vent on the rear of the 3000. Coolant flows from the supply cylinder to the
3000 through the tubing.

More detailed installation mstmctlons are shipped with the TURBOCool

- assembly kit.

Liquid CO, enters the expansion ¢hamber in the TURBOCool accessory and

- spirals downward; it expands and creates a vortex of dry ice on the outside of |

the trap. (See Figure 9-1 on the following page.) The vortex maintains the
trap at a uniform temperature during the purge cycle. This minimizes break-
through and improves resolution of the lighter, carly eluting gases in gas
chromatography. It does this by rapidly cooling the adsorbent trap to a
controlled temperature (230°C to -20°C). The trap cooldown time is less
than 25 seconds. ,

- The standard liquid CO, supply cylinder will provide approximately 45-120
- runs with TURBOCool, depending on the application. You can conserve

liquid C0, by allowing the concentrator fans to cool the trap for a while after
the bake cycle. Then you can use the liquid CO0, to bring the temperature
down to the desired level. (See the section tltled TURBOCool and Operating
Cycle Times in this chapter )

9-1
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9-3  Applications,
cont.

Tekmar 3000
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Using TURBOCoo! with the 3000

You can use TURBOCoo! in conjunction with a low volume insert or your
GC injection port to permit GC-direct injections. TURBOCool also
improves purge and trap gas chromatography when using different column
geometries.

480_35055665—

{  TURBOCool
4207 Trap Temp: -20°C
360
300
2403
180-%

1204
601
ot

_ll-l'Tl'IIITlIlllIlllllll—rllllllI|Ill[lll
430;5-655_007

4204 No TURBOCool
. Trap Temp: 30°C

3604
3004

2404

1804
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ML _

l'l"l_[llllj_l'lllll'llI||[l|lllllll|ll[

0 4 8 12 18 20 24 28 32 38 40

Rix Volatiles: 60m, 0.25mm, 1u d, (Restek Corp., Bellefonts, PA)
Oven profile:  35°C for 4 min

8°G/min to 220°C
Detactor: Tremetrics 1000 Hall System

Figure 2 Chromatograms
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Using TURBOCool with the 3000

9-4 Specifications This section gives you specifications and safety information for

Furnace:; -20C to 375°C. On newer furnaces, rise rate is approximately
700°C/min.; on older furnaces, it is approximately 200°C/min.
Traps: Uses existing Tekmar™ concentrator traps (stainless steel standard):
Length: 12"

Outer Diameter:  0.123" + or - 0.002"
Wall Thickness: 0.010"

Valving: 12 VDC, liquid CO, valve, 1000 psi rated
Electronic Control: Via 3000 circuitry and software
Tubing: 1/8" liquid CO, supply line, standard 1/8" compression fitting

/N\ WARNING }e

To avold electrical shock, turn off and unplug the 3000 before
installing or servicing the TURBOCool accessory.

A WARNING

TURBOCool requires a SUPPLY of high pressure liquid CO0, (carbon
dioxide) with Inductor tube. Do not allow the SUPPLY pressure to
exceed 1000 psi.

A ~ CAUTION d

TURBOCool temperatures range from extremne highs to lows. To
avoid injury, avold touching hot or cold surfaces. Keep protective
covers In place.

A CAUTION

Operate TURBOCool In a well ventilated area to prevent saturation
of the amblent alr with carbon dioxide.

8-4 Tekgnar 3000
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Using TURBOCool with the 3000

' 9.5 TURBOCool Some time after the 3000 completes the Bake step, it enters the Turbo

. and Operating Cooldown step. During this step, the TURBOCool trap cools to its low
temperature setpoint for trapping analytes. The GC cycle time (GC run

time plus cooldown time) determines when the Turbo Cooldown step
begins. For example, suppose the time to complete one GC cycle is 40
minutes and the time to complete one 3000 cycle is 35 minutes. To coordi-
nate the GC cycle time with its own cycle time, the 3000 waits five
minutes after the end of Bake before advancing to Turbo Cooldown. The
3000 clalculates the length of the delay (up to 1000 minutes), based on the
GC cycle time. This waiting period is called the GC Synchronize step.
This step not only provides smooth coordinated operation, it also con-
serves CO, by not allowing Turbo Cooldown to start too soon.

Cycle Times

If the GC cycle time is less than the 3000 cycle time, the 3000 will step
directly into Turbo Cooldown after bake.

If you have installed a TURBOCool accessory and are running multiple
samples, the GC Synchronize step replaces Purge Ready between runs.

For more information on 3000 and GC cycle times, see the section titled
Operating Cycle Time in Chapter 4 of this manual.

. 9-6 TURBOCool Two method parameters are associated with TURBOCool:

Method * TURBOCoo] Temperature
Parameters « GC Cycle Time

The TURBOCo ool temperature, which is analyte-specific, is the tempera-
ture of the TURBOCool trap. Choose a cooldown temperature that is
recommended by the USEPA (United States Environmental Protection
Agency).

Program the 3000 to cool the TURBOCoo! trap to a certain temperature
by:

* using a default method that includes the desired temperature.
or
» editing your own, customized method.

For instructions on methods or method editing, see Chapter 6.

9-5
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Using TURBOCool with the 3000

96 TURBOCool The time at which the 3000 advances to Turbo Cooldown mode is based .
Method upon operating cycle times. (See the previous section).
Parameters,

To determine GC cycle time:
cont.

1. monitor the time it takes for the GC to cool from its bake tempera-
ture to starting temperature.

2. add this time to the GC run time,

Program the 3000 to recognize the GC cycle time by:

* using a default method that includes the desired GC cycle time.

. :;iting your own, customized method.

The 3000:

1. determines the time needed to complete its modes of operation.
2. subtracts this time from the GC cycle time.

3. uses this quantity to determine the time at which the CO, valve

activates and Turbo Cooldown begins. .

9.7 Ordering Parts This section lists replacement parts for the TURBOCool accessory.

or Obtalning
Service

To order parts, ask technical questions, or obtain service, call one of the
following numbers:

* (513) 247-7000 - outside the US and Canada

ﬁ * (800) 543-4461 - toll-free in the US and Canada

Before you call for service or parts:
1. Note the model name, model number, and serial number of the
3000.

2. Ifrequesting assistance or service, note the type of problem you are
having: write down the conditions under which the problem occurred
and the display, activity, or result that indicated the existence of a
problem,

3. When ordering parts, write down the part number, part name, and
quantity needed. .

8-6




9-7  Ordering Parts
or Obtaining
Service,
cont.

Takmar 3000
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See the TURBOCool parts diagram on the following page.

14-5763-100
14-3000-00T
14-5717-120
14-5678-016
14-5634-400
14-5582-179
14-5467-022
14-4812-016
14-4811-016
14-4810-002
14-3268-046
14-3105-186
14-2531-100
14-1652-004
14-1313-002
14-1070-004
14-0485-109
12-0388-030
12-0325-210
12-0323-C01
12-0317-407

Using TURBOCool with the 3000

TURBOCo0] assembly kit

3000, shipped with TURBOCool installed

Trap heater, TURBOCool, 3000
Elbow, 1/4" - 1/4", brass

Power lead, cryo valve, 25" long
Assembly, chamber, expansion
Clamp, 3/4" dia.

Union, reducing, 1/2" - 1/4"

Flare nut, short, 1/2 OD

Tubing, 1/2" OD, 2" long, copper
Spacer, #6 x 1/4" long, 1/4" OD, alum
Cable assembly, cryo to LN, valve
Valve assembly, LN2, light grey
Insulation, pipe, 3/8" ID x 1/2" W
Tubing, copper, 1/4" dia., raw
Insulation, varglass, type H, 3/4 natural
Washer, lock int. tooth, #6

Heat shrink, 3/4, black

Nut, hex, 6-32, S§S

Screw, #6-32 x 1/2, pan head _
Grommet, 0.625 1D, 0.937 mount hole

9-7
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10.1 Description

102 Specifications
" and Safety

Tokmar 3000

The Automatic Sample Heater is an accessory to the 2016 or 2032. This

~ accessory uses 16 mple}bmmmmancaﬂyapplyheattooach

samplewhﬂentmmﬂmm

Notes: To operate the Autam:tk; aamph Hutnr property, the sutosampler
must have a serlal number that Is greater than 82063015, If the serlal.
nur@ber Is below 92063015, please call Tukmar Smtlco for optlont

If the ROM (read-only mmmy)ln your 3000 is not version 2.13 or
greater, the samploe heater will not work with AQUATek 50 methods.
if you encounter thh pmbim please‘call Tokmar Scwico

" Two types of sample hea:en m mxlublo pocket and tube.

Pooket Heatar

Figue 104 mw'rmosmﬂm

- Pocket heaters, wlucharephnble. mamlwstyle heatm are usually used on

1/2" needle sparger, U-shaped fnt md fmloss sparger glassware,

' Thbe heaters are used on 3/#‘” Zﬁ\ml disposable test tube-type and 1/2",

20 ml needle sparger glasswage. These silicone insulated heaters fit snug

'agmnmmeglmweudmﬁdﬂwmpmmm:ﬁomny

' Eere are the spec:ﬁcauom ﬁﬂhc Am:omauc Sample Heater:

Voltags: 120V +ar- 10%

B " Maximum Current Draw:. IAmp

Maximum Power Consumption: - 120 Watts
Maximum Btu: 409 per hour:/

* Resistance for Pocket Hester: Iﬁb l?SOhms
| RomstmcoforTubeHmr 273 3020hms

A}L %umn }. |
Tht Automatlc Samph HIMMW haxardous voltage, A. qualified

person must turn off and unplug the Automatic Sample Heater before

servicing. Do not opmﬂammc m;plo Hutlrwlthoutmo
protective covers instalied.

10-1 -
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Sample Healer




10.2

103

10-2

Spoclﬂcatmo_‘

and Safsty*
cont.

Installing the
~ Automatic.

Sample

‘Heater

A ‘CAUTION M

Tho sample heaters get very hot; do m e

4
B

'
o
. ‘,‘

The following instructions explain how to com‘tem the Am’omatw ﬁmple_
Heater to the 2016 or 2032 autosampler.

1 Turn off the 3000 and the autosampler. Do not plug in the Automatic
Sample Heater at this time. :

2. Set the Automatic Sample Heater ricas the autosmpler one sm&y
table or workbench. Give yourself plenty af roem 1o work

3. To save lab space, you can place the autosamplﬂr on top of the,”

Automatic Sample Heater. To do this safely, you-may need wmm% ‘
plumbing connections, glassware, cables mdforpomr M‘ﬁw fhe

autosampler. ;
/N cAuTioN

To nvnld injury or damage to the units, make aurc MW W _: 4
hdps you place the autoumpior on top of the Aﬂwmmnh m

"L‘J"\ LR

As you and your co-worker placa the nutomﬁ;&or on top of tm
- Automatic Sample Heater, align the four mouniting studs'on thn
Automatic Sample Heater with the ﬁmn holes hﬂ'hﬁ base of’ i!hb
autosampler.

(‘.‘ S ‘

4, Carefully push the autosunp}er forwnrd !mtﬂ @M fmat q&g& uﬁtho

autosampler and the front edge of the Automiatic Smnple Heater are
almost flush. Allow the front of the Autotnatic Bumple Henter to
extend about 3/8" from the ﬁ‘ont edge of the mmxplm’ -

Note: ForthaAmomatlcSamthut\!rhMmW

must be pneumatically and electronicaily connected to the
have not connected the autosampler to the 3080, foilow the instrisc

tions in the section titied Conmcﬂnymmz tothe W“IH thh
manualomfnrtom.mmaazwm 3

5. Locate the 25 conductor cable in the kit box. The ethtle lum ﬂ Mﬂﬁt
connector at each end. S ‘ :




. 10.3 Installing the
Automatic
Sample
Heater,
cont.

10.3.1 Sample Heater
Numbering

10.3.2 Installing the
Pocket Heater

Tekmar 3000

1.

Automatic Sample Heater

Connect one end of the 25-conductor cable to the connector labeled
"ALS 2016/2032 Sample Heater Accessory Interface" on the rear of
the Automatic Sample Heater.

Connect the other end of the cable to the connector labeled "Sample
Heaters Accessory Interface" on the rear of the autosampler.

. To attach the power cord:

a. Plug one end of the power cord to the connection labeled "power"
on the rear panel of the Automatic Sample Heater.

b. Plug the other end of the cord into the connection labeled "Line
Voltage Unswitched" on the rear panel of the autosampler.

Plug the main power cord from the autosampler into a properly-
grounded outlet.

For correct operation, you must install the sample heaters in numerical
order. On the 2016, install the glassware that is enclosed in the #1 sample
heater at position number 1. On the 2032, install the glassware that is
enclosed in the #1 sample heater at position number 17. Install the rest of
the sample heaters in numerical order.

Sample heater numbering is as follows:

Used with the 2016:
Top Row: Left to Right 1-8
Bottom Row: Rightto Left 9-16

Used with the 2032:
Top Row: Left to Right 17-24
Bottom Row: Rightto Left 25-32

If you have not already done so, read Section 10.3.1. Follow these instruc-
tions, referring to Figure 10-2 on the following page:

Remove the glassware from the autosampler before installing the
pocket heater. '

Slide the glassware into the pocket heater with the purge side of the
glassware to the right and the sample side to the left (if you are
looking at the front of the autosampler).

. Position the top of the pocket heater below the foam trap of the

glassware.

Slide the velcro strap across the top of the pocket heater between the
sample and purge sides. Attach the strap to the other side of the
pocket heater.

10-3
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Automatic Sample Heater

10.3.2 Installing the
Pocket Heater,
cont.

10-4

FRONT FPANEL — i = 2 SAMPLY VALVE ASSY

PURGE BULKHI,
AD PURCE LINE ASSY

SAMPLE FITTING —.

GLASSWARE —._|

FOAN TRAP —.] SAMPLE NEPATER

Figure 10-2 Pocket Heater Installed on the Glassware

5. Raise the sample needie until it clears the glassware.

6. Hold the glassware by the end of the purge inlet.

7. Insert the glassware into the sample mount as far as possible. Then
back it out approximately 1/16".

/\ cauTioN

Heat from the sample (pocket) heater can cause the glassware to
expand. The 1/16" space can prevent the glassware from breaking.

8. Lower the sample needle and finger tighten.

9. Connect the 1/4" purge line union on the autosampler to the purge

inlet of the glassware and finger tighten.

10. Check for leaks. (See Chapter 3 in this manual for leak checking
instructions.) Use a wrench to tighten leaky fittings only if you cannot
climinate the leak by tightening the fittings with your fingers. Do not
overtighten; the glassware may break.

11. To use the sample heaters, include them in your methods. See Section
10.4 in this chapter.

Takmar 3000
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Automatic Sample Heater

10.3.3 Installing the If you have not already done so, read Section 10.3.1.

. Tube Heater
Tekmar recommends that the tube heater be installed only on Tekmar -
supplied glassware listed below:

* 25 ml, 3/4" disposable test tube-type glassware (P/N: 12-0507-024)
* 20 ml, 1/2" needle sparger glassware (P/N 14-5256-024)

The outside diameter of the glassware must not exceed 0.752" or be less
than 0.741".

To install the tube heaters:

1. Remove the glassware from the autosampler before installing the
pocket heater.

2. Slide the glassware gripper (P/N: 14-5271-027) over the glassware.
(See the illustration below.)

Gripper

Glassware

Tube
Heater

Figure 10-3 inserting Glasswara Info the Tube Heater

3. Holding the gripper and glagsware vertically, push the glassware as far
as it will go down into the tube heater,

Tekmar 3000 10-5
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Automatic Sample Heater

10.3.3 Installing the
Tube Heater,
cont,

10.4 Using the
Automatic
Sample Heater

4. Insert the glassware into the sample mount as far as it will go, then
back the glassware out approximately 1/16"

& CAUTION

Heat from the sample (tube) heater can cause the glassware to
expand. The 1/16" space can prevent the glassware from breaking.

5. Finger tighten the sample mount.

6. Check for leaks. (See Chapter 3 in this manual for leak checking
instructions.) Use a wrench to tighten leaky fittings only if you cannot
eliminate the leak by tightening the fittings with your fingers. Do not
overtighten; the glassware may break.

7. To use the sample heaters, include them in your methods. See Section
10.4 in this chapter.

To use the Automatic Sample Heater, you must

* Install and turn it on.

* Use default methods that include the sample heaters or program your
own methods to include the sample heaters.

» Develop a method schedule.

For more information on methods and method séhcduling, see Chapters
6 and 7 in this manual.

The 3000 advances through these two steps only if you have installed and
turned on the sample heaters:

» Prepurge - sends gas flow through the sample glassware to remove
oxygen and blanket the sample with inert gas. The inert gas prevents
oxidation during the Purge step.

* Preheat - Heats the sample before the Purge step

The 3000 associates four parameters with the Automatic Sample Heater:

+ Sample Heater - ON or OFF. Turn the heater off if the method will
not use a sample heater. Turning off the heater also eliminates the
Prepurge and Preheat steps.

Tekmar 3000
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- Automatic Sample Heater

10.4 Using the * Prepurge Time - Should allow a volume of Prepurge gas equal to three
. Automatic times the sample glassware volume (3 x 11 ml for a 5 ml sparger,
3 x 34 ml for a 25 ml sparger). To determine Prepurge time, divide the

Sample Heater, volume by the flow rate. At a purge flow rate of 50 ml/min:

cont.
3 x 11 ml + 50 ml/min = 0.66 min for a 5 ml sparger

3 x 34 ml + 50 ml/min = 2.04 min for a 25 ml sparger

* Preheat Time - Allows the sample to reach equilibrium at its temp-
erature setpoint before beginning Purge. For every 25 degree increase
above ambient temperature, allow one minute Preheat time.

» Sample Temperature - Depends on the nature of the sample that you are
analyzing.

Note: The temperature of a sample heater can be viewed in Prepurge
and Preheat modes only. If the 3000 is not in Prepurge or Preheat
mode, you cannot view the temperature of the sample heater by
pressing the TEMPS key.

10.5 Storing To insert the sample heater into its storage bin:

. gample 1. Carefully slide the sample heater back into the storage bin, holding the
eaters cord against the side of the heater.

/N cAuTioN

* Do not "bunch" or cram the cord into the back of the bin.
* Do not heat the sample heater while it Is In the storags bin.

Tekmar 3000
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Automatic Sample Heater
10.6 Ordering This section lists replacement parts for the Automatic Sample Heater. .
Parts or To ord k technical i btai i 11 f th
o order parts, ask technical questions, or obtain service, call one of the
Obtaining following numbers:
Service

n * (800) 543-4461 - toll-free in the US and Canada
* (513) 247-7000 - outside the US and Canada
Before you call for service or parts:

1. Note the model name, model number, and serial number of the
instrument.

2. Ifrequesting assistance or service, note the type of problem you are
having: write down the conditions under which the problem occurred
and the display, activity, or result that indicated the existence of a
problem.

3. When ordering parts, write down the part number, part name, and

10.6.1 Electronics

quantity needed.

14-3371-000

Sample Heater Mother Board

14-3369-000  Sample Heater Output Board

14-3118-028 Power Switch

14-1282-034 Fuse Holder

14-1283-039  Universal Power Receptacle

14-0065-034  Fuse, 1.0 Amp

14-3642-000  Cooling Fan Assembly

14-3531-000 Pocket Heater Assy, pos. 1-8, before SN 90073001

14-3531-100 Pocket Heater Assy, pos. 9-16,before SN 90073001

14-3531-200  Pocket Heater Assy, pos. 1-8, to include and after
SN 90073001

14-3531-300 Pocket Heater Assy, pos. 9-16, to include and after

14-5071-100

SN 90073001
Tube Heater Assy, pos. 9-16

14-5071-000  Tube Heater Assy, pos. 1-8
14-3639-000  Wiring Kit
10.6.2 - Miscellaneous 14-0094-000  Magnet
14-1646-000 Striker Plate
14-3440-000  Door Pull
14-3240-000 Front Door, Complete
14-3548-000  Sample Heater Shipping Carton
14-3209-000  2016/2032 Purge and Trap Autosampler

User Manual




11.1 Calling Sales

or Service

11.2 3000 Parts List

11.21 Glassware

Tekmar 3000

Y : .ﬂn

R To order pam as.k technical questions, or obtain service

=
-

for your Tekmar 3000, call one of the following numbers:
« (800) 543-4451 - toll-free in the US and Canada
» (513) 247-7000 - outside the US and Ceanada

This section lists part numbers and names for Tekmar 3000 replacement

pnrts Before you call for sexvice or parts:

afIz2023

Note the model name, model number, and serial number of the

instrument,

» If requesting assistance or semce note the type of problem you are
having: write down the conditions under which the problem occurred
and the display, activity, or result that indicated the existence of a

problem.

*  When ordering parts, write down the part number, part name, and
quantity needed.

* X you need to return the mstmmem to Tekmar for service, please read
step 5 and the warning in Section 2.3 before packing the instrument.

Tekmar 3000 parts are listéd by typca |

. Note: To view a list of TURBOCON and Automatic Sample Heater parts,

see chaptors 9. and 10. maptnﬂvoly

14-2337-024.

14-2334-024
14-2336-024
14-2333-024
14-2052:024

'14-2053-024

14-3096-100

- 14-3095-100

14-3094-100
14-3093-100
14-3599-100
14-3600-100
14-4817-024

14-4818-024
14-3544-024

14-3546-024

© 14-3544-124

14-3546-124

Sml Frit Sparger @mm only)
25ml Frit Sparger (glassware only)
5ml Fritless Sparger (glassware only)

25ml Fritless Sparger (glassware only)

5ml Needle Sparger (glassware only)

25ml Needle Sparger (glassware only)

5ml Frit Sparger Kit

25ml Frit Sparger Kit

5ml Fritless Sparger Kit

25ml Fritless Sparger Kit

5ml Needle Sparger Kit

25ml Nesdle Spatger Kit

Sml Fritless Sparger, right intro stem for use with 2050 or
AQUATek 50

25ml Fritless Spnrgm- right intro stem for use with 2050
or AQUATek 50 .

Sml Frit Sparger, w/left introduction stem for 2050 or
AQUATek 50

25ml Frit Sparger, w/left introduction stem for 2050
orAQUATek 50 - :

5ml Frit Sparger, w/rlsht mtroducnon stemn for 2050 or
AQUATek 50

25ml Frit Sparger,. w/nght introduction stem for 2050 or

- AQUATek 50

11-1
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1123 Syringes ©

14-5684-000
' 14-0216-016

14-5682-102
14-5681-102"
14-0036-050

14-3196-053

14-3595.053

1 14-5186-053

| 14-5186-453

14-0122-016
14-0069-052

14-0070-052

12-0089-052

14-01 14-050

=1 l4—2682~000
- 14-1168-303

12-0083-303 -

©12-0084-303

14-0124-303
14-1457-303

14-2366-303

14-1755-303

© 14-3347-303.
1 14-3928-303
1 14-5864-303

© 14-5865-303

14-5366-303

| ,14?0_539_-002

14-2072-002

145229002

 14-5540-002

14-5543-002
14-5283-102

. 14-5228-002

| 14-3845-002
14:3125-002

‘Sample Valve, 3-Port Assmlhly [
Female Luer Connector for Sumpm \Mvc

Drain Line Assembly - . SR P
Purge Line Assembly

Sample Valve, 3-Port

Sample Needle, 25mi 9 1/8", mm&mw 25““*':, L

fritless sparger i
Needle, 7.75" for S ik sparges, St itess &

‘\
AR

sparger

Needle, pointed, 10 25" IGGA, ‘Wkwl for :m st
~ needle sparger - et

¢

Male Luer Fitting for Syrmge Wlw

Sml Sample Syringe w/Luer Conmw

25ml Sample Syringe WILW Cnmﬁm

10 pl Calibration Syringe: - s L
Syringe Valve, 2-portw‘ith Ll!br __" ri

Tenax 60-80 Mosh. 15 Gram: Bo@ﬂ«

“Trap, Blank (O%) - g
“Trap, Tenax (#1) - :[
“Trap, Tenax /Silic,a Giel (¥2) g (ﬂﬁ o
Trap, Tenax /Silica thlChW )
Trap, Tenax/Charcoal (#4) "
Trap, OV-1/Tenax/Silica Gel/Chires (ﬁS)
Trap, OV-1/Tenax/Silica Get 6#6) o
Trap, OV-1/Tenax (¥7)

Trap, Carbo B/Carbo S (#3)

Trap, VOCARB™3000" J{

Trap, VOCARB™4000 -

‘Trap, BTEX"“

) B

Tubing, Pused Silica 0:32mm 1D

Tubing, Fused Silica 0.53 nm ID -

Tubing, 1/16", Nickel, Large. Bore

'Purge and carrier gas to BGTWWB

Tubing, ElectroForm .04 1D ;0&033

(used in sample pathway) L :
Tubing, Eleotr ozm.mmlim e
Tubing, ElectroForm 1/16 Set (2 pisces - w m
Tubing, 1/16" Niuke‘l. Small Bore A
Line between HRP valve mﬂmm i
Tubing, 1/16" Nickel, Large Beré Flexible

Tubing, Hypodﬂmic 88, 16 GA :

Needle, pointed, 7.75" 16GA, :009" waa‘f’fursm‘:m{ S
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11.2.6 Flttings

Tekmar 3000
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14-5773-016
14-5495-016
12-0064-016
14-0241-016
14-0051-016
12-0073-016
14-3404-016
14-4824-116
14-0050-016
14-0264-016
14-0356-016
14-5685-016
14-4695-016
14-0241-016
14-0158-016
14-5663-016
14-1301-016
12-0041-016
14-1301-016
14-0521-016
14-0540-016
14-2074-016
14-2931-016
12-0408-016
12-0043-016
14-2931-016
14-3123-016
12-0405-016
14-4602-016
14-3124-016
14-0159-016
14-0243-016
14-3295-016
14-2792-016
12-0076-016
14-5304-016
14-5302-016
12-0042-016
14-5386-016
14-5686-016

Ferrule, 1/8", Valco, gold
Union, 1/4" to 1/16"

Union, 1/8" to 1/8" stub, brass, bulkhead

Ferrule, 1/16", SS, single piece Valco
Union, 1/16", brass
Union, 1/8", brass

Union, 1/16" SS, Swagelok, without ferrules

Union, reducing, 3/4" x 1/2"

Union, 1/8" to 1/16", SS

Union, bulkhead 1/16" SS

Union, bulkhead 1/8" filter assembly
Union, 1/16" Brass

Union, tee, 1/16" Brass

Ferrule, 1/16", S8, single-piece Valco
Ferrule, 1/16", SS, Swagelok
Ferrule, 1/16", Teflon

Ferrule, 1/2", Teflon

Ferrule, 1/4" Teflon

Ferrule, 1/2", Teflon -

Ferrule, 0.4 mm 1.D. graphite/vespel
Ferrule, 0.5 mm L.D. graphite/vespel
Ferrule, 0.8 mm 1.D. graphite/vespel
Ferrule, 1/16" 1.D. graphite/vespel
Ferrule, set 1/8" SS

Ferrule, Teflon, 1/8" set

Ferrule, 1/16", graphite/vespel
Ferrule, 1/16", Upchurch ETFE

Nut, for 1/8" fitting SS

Nut, 1/8", S8, Valco

Nut, short blk, 1/16" Upchurch

Nut, 1/16", SS, Swagelok

Nut, 1/16" short

Nut, 1/16", SS male, Swagelok

Nut, cap, 1/16" brass

Nut, plug, 1/8" brass

Tee, 60 degree side port

Elbow, 1/8" - 1/16" bulkhead SS
Reducer, 1/16"-1/8" tube stub
Fitting, sample mount, unheated 1/2"
Bulkhead, 1/8" - 1/16" SS, with filter

Service and Parts 11
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11 Service and Parts

11.2.7 Heaters

11.2.8 Valves and
Pneumatics

11.2.9 Electronics

14-5736-000
14-5736-100
14-5717-020
14-5718-020
14-5307-020
14-5687-020
14-5691-179
14-5555-026
14-5654-120
14-6108-000

14-5298-050
14-5298-150
14-5529-050
14-5527-050
14-5530-050
14-5716-050
14-5526-050
14-5675-050
14-4570-000
14-5522-050
14-5653-067
14-5285-067
14-1362-000
14-5092-000
14-5778-050

14-5330-090
14-1719-050
14-5233-090
14-5393-090
14-5235-090
14-5749-090
14-5312-090
14-5315-090
14-5329-090
14-5297-191
14-5439-080
14-5528-086
14-3027-000
14-5260-100
14-5260-000
14-5558-086
14-5321-080
14-0298-039

Kit, pocket sample heater

Kit, tube heater

Heater assembly, trap

Heater assembly, bottom of trap
Heater, transfer line 72"

Heater, cartridge assembly (oven)
Plate, machined, valve oven
Thermocouple, type K 16" (oven)
Heater assembly, MCS, with heat sink
Kit, sample mount, 1/2", heated

Valve, 6-port, 350°C

Actuator, 6-port valve, 3000/6000 spare
Valve, assembly, sample 12 VDC
Valve, assembly, bypass 12 VDC
Valve, assembly, vent 12 VDC
Valve, assembly, HRP 12 VDC
Valve, assembly, drain 12 VDC
Pressure Regulator 0-30 PSI
Pressure Gauge assembly, 0-30 PSI
Flow Controller, 0-100 cc/min
Loop, MCS, 450-500u1 E-form
Loop, MCS, 600-650p1 E-form
Hydrocarbon Trap Assembly
Installation Kit

Valve, Needle (TPC) 1/16" tubes

PC Board Assembly, Cryofocusing Module Logic
PC Board Assembly, Actuator

PC Board assembly, Microcontroller

PC Board assembly, Memory w/Program
PC Board assembly, Comm/Interface

PC Board assembly, Output

PC Board assembly, Interconnect

PC Board assembly, Thermocouple

PC Board assembly, Autosampler Card
Display assembly, LED with connector
Cover, Display Clear

Modular Jack with Cable

Cable, 6-port Valve

Kit, Hand Held Terminal RS232 with Cable
Hand Held Terminal RS232

Cable, 6 pin Modular, Coiled

Expansion Slot Cover (thermocouple)
Power Cord, 110V

L T




IR T e A

11.2.9 Electronics,
continued

11.210 Low Volume
Inserts

11.2.11 Septum
Needle
Adapters*

Tokmar 3000

B it by T

14-5291-038
14-4957-238
14-5177-238
14-5634-600
14-4383-028
14-5634-700
14-5634-100
14-5634-200
14-5634-300
14-5634-500
14-5180-034
14-4961-034
14-5757-034
14-4738-028
14-5740-058

14-4952-000
14-4952-100
14-5506-000
14-4633-000
14-4634-000
14-4635-000
14-4635-100
14-4635-200
14-4913-153
14-4913-253
14-4913-353
14-4913-453

14-4913-553
14-5009-043

i e B R I

Service and Parts 11

Transformer assembly, 110V - 24V/8V
Transformer assembly, 220V - 110V
Transformer assembly, 100V -110V
Wiring kit, main, 110V

Switch, power, 10 amp filtered

Power lead, trap 25"

TC Extension, trap 25"

TC Extension, BOT 13"

TC Extension, MCS 8 1/2"

Cable display, 21"

Fuse, 10A, 250V 5 x 20 mm

Fuse, 4 amp 5 x 20 mm

Fuse, 4 amp, sub-min, fast for output module
Switch, interlock, 125 VAC (trap)
Output module

Low Volume Insert, HP 5890 Packed Injector

Low Volume Insert, HP 5890 Purged Packed Injector
Low Volume Insert, HP 5890 Split/Splitless Injector
Low Volume Insert, Varian (¢except Varian 1075 Capillary
Injector - available soon)

Low Volume Insert, Perkin Elmer 8000 Series, Sigma
2000 and 2100 GCs (will not work on Autosystems,
Sigma Ib-4b and 300 Series GCs)

Low Volume Insert, Tracor 540, 585

Low Volume Insert, Tracor 560, 565, 570

Low Volume Insert, Tremetrics 9000

Septum Needle Adapter Kit, Varian 1040/1041 Packed
Injection Port

Septum Needle Adapter Kit, Hewlett Packard 5890A
Capillary Injection Port

Septum Needle Adapter Kit, Hewlett Packard 5880A and
5890A Packed Injection Port.

Septum Needle Adapter Kit, Varian SPI 1075/1077 and
Tracor 540 Injection Ports

Septum Needle Adapter Kit, PE Sigma 2000 Series
Septum Replacement for Septum Needle Adapter-Pack of
5 Septa

* Also, see Section 11.2.12, Septum Nuts.

L RATRTE T”W"Tm: o
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11 Service and Parts

11.212 Septum Nuts

11.213 Interface
Cables

The following septum nuts permit any of the septum needle adapter kits '
listed in Section 11.2.11 to be adapted to the GC type indicated below: .

14-1591-110
14-5036-010

14-5036-110
14-1591-410

14-1591-510

14-2991-000
14-4830-086

14-4188-086

14-4652-086

14-2993-000
14-2974-000
14-2976-000

14-2990-000
14-3318-000

14-3010-000

Septum Nut, Varian 1040/1041 Injection Port.

Septum Nut, Hewlett Packard 5890A Capillary Injection
Port.

Septum Nut, Hewlett Packard 5890A Packed Injection
Port.

Septum Nut, Varian SPI 1075/1077 and Tracor 540
Injection Ports

Septum Nut, Perkin Elmer, all Sigma Series, all 800
Series and Autosystem Injection Ports.

Interface, Hewlett-Packard 5890 GC

Interface, two Tekmar 3000’s on one HP 5890 (GC only.,
3000’s must hook up to separate columns)

Interface, Hewlett-Packard 5890 w/5970 MSD and Unix
or Pascal-based software!

Interface, Hewlett Packard 5890 w/5970 MSD and Unix-
B or MS-DOS software, HP 5890/5971/5972 MSD and
Unix-B or MS-DOS software, and HP 5890/5989 M$S
Engine

Interface, Hewlett-Packard 5995/96/85/87/88/92 GC/MS .
with HP-1000/RTE GC/MS Software, HP 5890 w/5970
MSD and RTE (RTE-A, RTE-6, or Rev F?

Interface, Hewlett-Packard 5700 Series (exc. 5710/30/90)
Interface, Hewlett-Packard 5710/30/90 GC w/5970 MSD
with Chemstation using Quicksilver Software

Interface, Hewlett-Packard 5880A/5840A

Interface, Hewlett-Packard 5995/96/87/85/92
w/Chemstation-Quicksilver

Interface Kit, Hewlett-Packard 5995/85/9392 GC/MS
(includes I/O box). requires HP’s BATCH or AQUARIUS
Software and external events relay board to operate with
SIDS Data System

! This cable requires the HP A111 (HP P/N 05990-60111) or A211
(HPP/N 05990-60211) Accessory Card and Internal Accessory cable
(HP P/N 05987-60158) if using Pascal software. If using Unix software,
the Internal Accessory cable (HP P/N 05987-60158) only is necessary.
2 Revision F uses both master and slave cables. Use pins 27 and 28 in-
stead of 25 and 26 on the MS Molex plug. .




11.2.13

Interface
Cables,
cont.

11.2.14 Miscellaneous

Teakmar 3000

14-2968-000
14-5044-086

14-2969-000
14-2966-000

14-3052-000
14-2972-000
14-2992-000
14-4655-086

14-3430-000
14-2970-000
14-3233-000
14-5397-086

14-2973-000
14-4610-086

14-4009-000

14-4938-086
14-3147-000

Service and Parts 11

Interface, Varian 3300/3400/3500/3600 with or without
serial /'O

Interface, two Tekmar 2000s to one Varian 3400 GC
(2000’s must hook-up to separate columns)

Interface, Varian 3700

Interface Kit, Varian Vista (includes I/O box for switching
2000A to 2000B) also Varian 6000

Interface, A & B to Varian Vista I/O Box

Interface, Tracor 560/565/670

Interface, Tracor 540 and Waters Dimension I

Interface, two Tekmar 2000’s to one Tracor 540 (GC only.
2000’s must hook up to separate columns.)

Interface, Tracor 585/9000 and Waters Dimension II
Interface, Perkin-Elmer Sigma Series

Interface, Perkin-Elmer 8000 Series/Autosystem
Interface, two Tekmar 2000’s on one Perkin Elmer 8000
Series/Autosystem

Interface, Shimadzu GC9A

Interface, Shimadzu GC 14A/15A, GC 14A w/QP 1000
EX MSD and GC 14A w/QP 2000 MSD

Interface Splicer Cable, Finnigan 5100/4000/4500 and
OWA

Interface, Carlo Erba Mega/Vega Series and Fisons 8000
Interface, General Purpose/HNU 301/321/4213

} Valve driver option necessary from HNU.

14-5118-100
14-5959-000
14-2805-042
14-5525-019
14-5524-219
14-5524-319
14-3000-174

Kit, Solvent Flush

Kit, Desorb, 1/4" x 7"

E-clip (retaining clip) for traps

Blower assembly, 60 CFM 115V

Fan assembly, 3 1/8" SQ, 14" Leads

Fan assembly, 3 1/8" SQ, 11" Leads

3000 Purge and Trap Concentrator Service Manual
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12.1 Overview

122 CalllngTekmar' |

Service

12.3 Safety

Tekmer 3000

This section gives you basic u'oublcshodnng information. The Purge: and
Trap 3000 Concentrator Service Manual (Tekmar Part Number: 14-3000-

* 174) contains more detailed, advmcod tmubleshootmg information.

| This chapter is divided into fokn' m

*  Calling Tekmar Service
~ Safety

-+ Troubleshooting Elccmmwhq’ﬁm] Pmblems

- Understanding Error Scmm

" Ifyou need assistance solving nptobhm, faﬁbw these steps:

?Sl'zzoz:z- ‘
1. Note the modcl name, model nwnber. and serial number of the instru-
ment.

2. Note the type of problem you.are #avmg write down the conditions
~under which the problem OWW and the display, activity, or result
that mdicatedthccmmo oﬁmpmblem - o

3. Call Tclcmar Service at om:*ufthe fo‘llowmg‘ numbers"-

« (800) 874-200% - toll-free in the US and Canada
§ (513) 247-7000 emnde thc Us and Canada

T . (Jﬁu‘

Before you troubleshoot, read ﬁus&f@tyhﬁommonin this section.

N\ amnon

)

 Unless the pneumatic les mhd&ymmud do not flush them with a
{ strong solvent, such as methenal; use water instead. The vaive rotor can

adsorb strong solvents and becorne contaminated. If you must use & strong

| solvent, rinse the Hines moroumm Wifbr cleaning them.

12-1




A' | DANGER

k.

Do not service a Tekmar |nstrumont |} you WM ﬁulﬂﬂodt&‘ﬂ 0. |
Call Tekmar Service. , \ L

 Disconnect power beforo repiacing plltt. _ o ‘ -

\ Do not redesign or modh‘y the qmm In myw hb ﬁptvm-

move squipment grounds. qurmimmmdfwmw o

rating. Always use the corroct roplmm parts.
Assume that high current and voltage mm ALL ewm

Do not place liquids near the area Whﬂ' m W"WW :
liquids can spill on Ilvo circults and mmmw SC

I N
\‘ ‘ :
a .

" Jewelry conducts oloctwiclw, remove jowdw_

Use insulated tools. LR R
Capacitors on cloctrohlccircmmm R AP A

charge even after you tum off-the unit. Do nnl'wweh WWM [

Do not traubleshoot when you are uudarwm MM mt
makes you drowsy. b

Work In a well-lighted-area,

Do nbt work alone,

>.Woar safety glasses.

Follow the manufactarer’s directons when mmwm
chemicals. They may ignite, explode or da the |

Also refer to MSDS (Mﬂal Salety MMm«m
Information. :

Place afire exﬂngulnhcr nurby thtﬂi nm MW m
chomlcal fires.

oomponmh) can get very hot. Whin -be :
to touch these parts. Allow pmwmmmm

Some Tekmar™ accessories mmmmmw i\,g‘: ‘

_dloxld-) or (llquid nitrogen). Thess chemisaly

at can damaaoWMo.Md tousch
chlmlclll of the surfaces that they cool, '

Do not exceed maximum pressure mmww notuments. |
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12.4 Solving
Electro-
mechanical
Problems

No display or
erratic display

System does not
step from Standby
to Purge Ready

System does not
step from Purge
Ready to Purge

System does not
step out of Purge

System does not
step out of Dry
Purge

Tekmar 3000

TR LI K R R _«'wﬂw‘mawv T e TR BT TR I
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Troubleshooting the 3000 1 2

This section will help you troubleshoot electromechanical problems.

Check

A. Tum off and unplug the 3000.

Check the fuses. Are they
good?

B. With the power on, press the
reset button (located on the
rear of the 3000). Does the

display appear?

Action

A. YES: Proceed to B.
NO: Replace and try again.

B. YES: System is reset.
NO: Call Tekmar Service.

A, Is the trap temperature below
the setpoint?

B. Is the system in Auto?

A. YES: Proceed to B.
NO: Wait for the trap to cool
past the setpoint.

B. YES: Call Tekanar Service.
NO: Press AUTO.

A. Does the system include
an AQUATek 50 or 20507

B. Is the Purge Start LED (LED
A) on the GC interface board
on*? .

C. Press Start on the AQUATek
50 or 2050. Docs the 3000
start?

A. YES: Proceed to B.
NO: Press START.

B. YES: Call Tekmar Service.
NO: Proceed to C

C. YES: Finished.
NO: Check cables between
AQUATek 50 and 3000

A. Is the system in Auto?

B. Has the preset time elapsed?

A. YES: Proceed to B.
NO: Press AUTO.

B. YES: Call Tekmar Service.
NO: Wait for time to elapse.

A. Refer to System does not step
out of Purge.

* There are a row of LEDs (light-emitting diodes) labeled A through K on
the GC interface printed circuit board. The board is labeled with the part

number, 14-5235-090.

123




12 Troubleshooting the 3000

System does not
step out of Desorb
Ready

System does not
step out of Desorb
Preheat

System does not
step out of Desorb

System does not
stop out of Bake

124
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Check

A. Is the system interfaced to a
GC?

B. Does the GC Ready LED (LED
B) on the GC interface board
come on when the GC is ready*?

C. Is the 3000 configured to work
with your GC?

D. Is the GC providing a Ready
signal to the 30007

Action

A.YES:

NO:

B. YES:

NO:

C.YES:

NO:

D. YES:

NO:

Al A bR R B Sy

Proceed to B.
Press STEP.

Call Tekmar Service.
Proceed to C.

Proceed to D.
Configure the 3000. (See
Section 3.)

Call Tekmar Service.
Correct the GC problem.

A. Does the trap temp. equal or
exceed the set temperature?

B. Is the system in Auto?

C. Is the trap heater temperature
rising from ambient?

A.YES:
NO:

B. YES:
NO:

C. YES:

Proceed to B.
Proceed to C.

Call Tekmar Service.
Proceed to C.

Allow time for it to rise to
the set point.

A. See System does not step
out of Purge

A. See System does not step
out of Purge

* There are a row of LEDs (light-emitting diodes) labeled A through K on
the GC interface printed circuit board. The board is labeled with the part

number, 14-5235-090.

Tekmar 3000
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Troubleshooting the 3000 12

I No Power to the 3000
Yes Is the line voltage correct for No
the system's
power requirements?
Is the power
cord attached to the
3000 and plugged Call
into the power Tekmar
receptacie? Service
No Yes
|
Is the power switch In the
Plug n ON position? (Check wall switch
the cord also, If applicable)
No Yes
I
. Fiip power Tumn off and unplug the 3000.
switch to ON Check the fuses in the power
module on the rear of the 3000.*
(The on/off switch is part of the
power module.) Are the fuses good?
No Yos
Replace the fuse. Has the circuit
Use correct breaker tripped?
rating and type
No Yes
Try a different power Reset
receptacle the
Do not use an breaker
extenslon cord!
. * Make sure that the 3000 Is off and unplugged. Insert the end of a small, slotted screwdriver Into the notch

on the power module. With the screwdriver, gently pry the fuse holder out of the power module.

Tekmar 3000
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12 Troubleshooting the 3000

No Purge Flow Out of the Vent .

No Is there sparging through Yes

the sparge tube?
Do bubbles
s ?fp;;ryr%igas stop within0to 7
min. without
Yes No capping the
vent?
Is the flow Turn on
controller gas — No Yes
open? finished |
Yes | No Ch?;k fC:f |€:3k5 Disconnect the top of
e lea trap and other
- ] problems flow pogl;ts to see if
Is there 20 psl Set fiow chartin this bubbles start
on the gauge? controller chapter.)
to 40 mb/min '
Yes No Yes, Bubbles No Bubbles .
Set to 20 psi
Is there flow 0P Blockage Is
outof the Blockage is likely likely
sample valve? between the vent and between the
top of trap fitting sample
Yes No mount and
| the top
of trap fitting
Check all fittings before the sparger for Call Tekmar
leaks or blockage. Service
Use a fiow meter to check for flow. If

there is no flow, check for either a
blockage or a leak”

* To check for leaks, see the leak problems flow chart in this chapter. To check for blockage using a flow
meter, start at the purge bulkhead and work your way back using the the 3000 flow diagrams in the back of
this manual.,
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Troubleshooting the 3000 12

Leak Problems

Caution:
D t ighten
n:tsn?norg than Put 5 mi of water in sparger. Cap vent. Step to purge
. finger-tight and hold. Tum off heaters and disconnact fans
lus 1/4 tumn.
";'oo much force Bubbling stops Bubbling does not stop
damages the "|
ferrules. Did &t stop bubbling
within 3 to 14
minutes?
Check all ferrules in the Instrument:
Before Durin
L g 7 + at bottom of trap
« attop of needle
Finished « at top of the glassware
Does It purge
initially?
yeas no still Stopped
I H | I
Check all fittings f?o:vtoclr:rz titled Cap off at the Finished
before the No Purge Flow bottom of the
glassware. out the Vent in trap fitting
Refer to the diagram this chapter
in the manual pler.
still Stopped
[ 1
Found and Found. Leaking '
still leaking stopped from Iif the leak is before the trap, If the leak Is after the trap,
fittings. check all fittings between the check the trap fitting and
" [ | trap and the glassware vent
Check for Retest still | Stopped Sl Stopped
cracked | l | [— |
ferrules
§till the
same? Check Finlshed Finished
8till | Stopped Yes No Teflon Cap the N/C
[ ferrule for position on
abnormal the HRP
Call Go to Go to shape valve
Tekmar step |l step il
Service Normal | Abnormal still Stopped
Finlshed I | ; I l I
[Finishes | Check all Replace Check ferrules | | Finished
ferrules for orru’e on fittings after
cracks - still | Stopped trap
Good Cracked Go to step | | Finished Bad Good
: |
cal Replace Call
a
Replace all bad Tekmar
g:'r(vni‘:er fermlsl ferrules Service
. stil | Stopped I st | s*.tc:ppod1
' Call Finished
C." Flnl.h.d T.km.r
Tekmar Service
Tekmar 3000 Service 127
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Reduced Sensitivity .
Bad chromatograms Do several direct
injections on GC
column
Troubleshoot GC.
Use GC manual
Good chromatograms
Fill sparge
Bubbles vessel No bubbles
I with water. I I
Cap off
- vent.
Check Check chromatograms
glassware for problems with earty
fitting or late eluters
Bubbles | No bubbles Early I Late .
Braakthrough- Change
Run unit.
Check other reduce purge trap
fittings in unkt If still bad, go
ngs in un to Step I time
Good Bad
No bubbles Bed Good [ —1
Bubbles Call
Finished Tekmar
Chack connection Are the Servics
between concentrator Run unit. compounds
and GC If still bad, go brominated? Finished
fo Step i

Yas No




Troubleshooting the 3000 12
. Lack of Response
Direct Injection
on GC
Bad chromatograms Good chromatograms
Troubleshoot the GC. + Check purge gas supply
Refer to GC manual + Check purge flow at vent
« Make sure there Is a number
on the trap
*+ Make sure the cable that
extends from the concentrator
to the GC Is the right one and
that is correctly installed
|
if good [
inject on top of trap
No response Response
. Desorb  system Purge system
Is the trap Piace H,0 In vessel.
heating? Look for bubbles.
IY°3 I No Bubbles No Bubbles
Check fl —I I l
ow Call Leak before Leak after
at bottom
of rap fitting Tekmar sparge vessel. sparge vessel,
during Service See Chapter 19 See Chapter 19
Dasorb Mode
and call
Tekmar
Service

Takmar 3000 129
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12 Troubleshooting the 3000
Carryover Contamination

Did you run a high level sample?

Yes No
You have vapor phase adsorption 2 You have liquid phase
deposition
Put 3000 in Bake mode for about an hour |
Bad Good See caution on page 1 of
[ | this chapter. Clean with
Steam clean... Finlshed solvent (methanol)...
Leave valve and line Tumn heaters down to < 50°C
temps up
|
Disconnect the top of the Backflush
trap or install a #0 trap.
Caution! Trap may be hot! '
| Remove trap and
purge line to sparger.
Put 5-10 mis of blank H,O Caution! Trap may be hot!
in sparger i
| Connect a syringe with an
Do you have a sample heater? adapter to the top of the trap
Yeou No (14-5118-100)
I
Set it to 100°C
With H,0 Flush with 25 ml of a
| bath, heat solvent (methanol)
1| Purge 10-20 sparger
minutes to 100°C.
Go to Step 1 Flush 75 ml of H,O -
' : collect in sparger
Remove H,0 |

| Put 3000 in Bake mode for 30
Purge 30 minutes minutes with trap disconnected
| and temperatures elevated

Reconnect trap and bake Bad Good
I | l

I still bad, go to Step 2 Call Tekmar before replacing parts Finished

12110 Tekmar 3000
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12.5 Understanding
Error Screens

12.5.1 Operation
Errors

Tekmar 3000
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Troubleshooting the 3000 42

This section describes Error screens you may encounter when operating
the system. 1t also has basic information on what to do about the errors.
Types of errors described are Operation errors, User Interface errors,
Programming errors, and Fatal errors.

Operation errors indicate problems with a mechanical or electronic system
within the 3000. The Operation errors are:

MaxFailsafe Exceeded

This error signals a runaway situation, where a region in the 3000 has
exceeded its maximum safe temperature (such as the transfer line or trap
region). This type of error will shut down the system.

MaxFailsafe Exceeded
System Error
Xfer Line 310/300

'ENTER' to Clear

Note that the screen shows the actual/maximum temperatures. A MaxFail-
safe error may indicate a blown triac on the power supply/output printed
circuit board, or a short in the 3000. Call Tekmar Service.

MinFailsafe Exceeded

This error indicates that a region (such as the trap region) is nearing a
temperature setpoint below that which is allowed. It could also occur if the
3000 electronics sends back & temperature setpoint that is far below the
allowable range. The screen shows the actual/minimum temperatures.

MinFailsafe Exceeded
System Error
Trap 300/310
'"ENTER' to Clear

This error may indicate a problem with the 3000 electronics: thermo-
couple and heater connections, solid state relay or board fuses. Call
Tekmar Service.

continued
12-11
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12 Troubleshooting the 3000

Open Thermocouple .

This error indicates that a thermocouple is not properly connected. In the
example screen below, the 3000 registers an MCS temperature of 490°,
but is checking against a 475° maximum.

Open Thermocouple
System Error
MCS 490/475
'ENTER' to Clear

Reconnect the thermocouple to the thermocouple conditioner board,
install an extension to make the proper connections, or replace the ther-
mocouple if it is bad. (Call Tekmar Service before replacing parts.) Press
ENTER to clear and resume operations.

Power Fail

This "error" is routine upon power-up. It confirms that the system was
powered down and the time power-down occurred.

Power Fail .
System Error

10/05/93 08.30.59
'ENTER' to Clear

Press ENTER to clear and resume operations.

System Reset

This error appears anytime you hit RESET following a fatal error.

System Reset
System Error
10/05/93 08.30.59
'ENTER' to Clear

Press ENTER to clear and resume operations. .
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. Self Test Fail

This error occurs when one of the 3000 systems does not pass its self test.
If the MCS self test fails, for example, a thermocouple may be open, or a
heater may not be plugged in.

Self Test Fail
System Error
Region: MCS
'ENTER' to Clear

Check thermocouple and heater connections, heater resistance, and ther-
mocouple voltage (Call Tekmar Service for assistance.) Press ENTER to
clear and resume operations.

Setpoint Not Reached

This error appears anytime the 3000 does not reach a particular setpoint in
| the appropriate time.
|

Setpoint Not Reached
System Error

'ENTER' to Clear

Check thermocouple and heater connections, heater resistance, and ther-
mocouple voltage. (Call Tekmar Service for assistance.) Press ENTER to
clear and resume operations.

Tekmar 3000 12-13
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12 Troubleshooting the 3000

12.5.2 User Interface
Errors

12114

BRI SO BT B Bl
User Interface errors flag discrepancies between what the operator has .
configured the 3000 to do and what the system is capable of doing. User

Interface errors are: Check Method & Sample, Zero-Sample Schedule,
and Entry Out of Range.

Check Method & Sample

This error indicates that your method schedule is incorrect for the particu-
lar unit you are running. For example, the error will appear if you are
trying to run a 2016 sample on position "0" or a 3000 sample on position
"10". This is because "0" indicates a single-position unit and a number
higher than "0" indicates a multi-position unit, such as a 2016
autosampler. You can think of this error as sample type "mismatch”.

Check Method & Sample
System Error
#1:M3000/P0O1
'ENTER' to Clear

If you encounter a Check Method & Sample error, check your method

scheduling. Make sure it is appropriate for the type of unit you're running.

Press ENTER to clear and resume operations. .
Zero-Sample Schedule

This error appears when all the method numbers in your schedule are "0".

Zero Sample Schedule
System Error
Schedule Not Used

'ENTER' to Clear

Here is an example of a Method Schedule that will result in the Zero-
Sample Schedule error:

Start Stop Meth RPS

1) 1 0 0 0

2) 0 6 0 0

3) 0 0 0 3
If you encounter the error, check your method scheduling. Make sure a .
method number other than 0 appears somewhere in the schedule. Press

ENTER to clear and resumne operations.

continued
Tekmar 3000




12.5.3 Programming
Errors

Tekmar 3000

Troubleshooting the 3000 12

Entry Out of Range

This User Interface error indicates that a setpoint you have entered for a
particular parameter is out of the allowable range. The screen shows the
minimum and maximum values for that parameter.

Entry Out of Range
System Error
Trap Cooldown
-190 to 420
'ENTER' to Clear

If you encounter an Entry Out of Range error, change the setpoint(s) to fall
within the allowable range. Press ENTER to clear and resume operations.

Programming errors indicate problems with the 3000 Purge and Trap
Concentrator's software. The Programming errors are: Memory Alloca-
tion, Message Queue Full, Setpoint Creation, and Mode Not Found.

If you encounter a Programming error, call Tekmar Service. If possible,
write exactly what you were doing when the error occurred, and report
that information to Tekmar,

Memory Allocation

This error indicates that the 3000 has insufficient memory to operate
properly.

Memory Allocation
System Error

'ENTER' to Clear

Message Q (queue) Full

This is similar to the Memory Allocation programming problem.

———

Message Q Full
System Error

Queue Entries

'ENTER' to Clear tinued
continue

12-15
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12.54 Fatal Errors

12-16
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Setpoint Creation

This error indicates that the 3000 software improperly selected either the
region (such as trap) or the variable (such as temperature) for a given
setpoint,

Setpoint Creation
System Error
Region:2

'ENTER' to Clear

Maode Not Found

This Programming error indicates that the 3000 is trying to step to a mode
that does not exist.

Mode Not Found
System Error
Status: #0

"ENTER' to Clear

The following 13 Fatal errors are "unrecoverable" errors: Errant, Ad-
dress, Bus, CHK Instruction, Divide by Zero, Illegal Instruction, Un-
known Exception, Privilege Violation, Trace Error, TRAPV Instruction,
TRAP Instruction, User Interrupt, Spurious Interrupt. Here is a sample of
one of the Fatal error screens:

Errant Error
System Error
PC: XXXXXXX BSR: XXXX
'ENTER' to Clear

These errors indicate a problem with either the read-only or random-
access memory within the system. You can neither cause (nor fix) any of
these errors. You can press ENTER to reset the system and start over with
a new run, Call Tekmar Service for assistance with any fatal error. If
possible, write exactly what you were doing when the error occurred, and
report that information to Tekmar.

Tekmar 3000
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. Low Volume Insert

Low Volume insert Septum Nut

Low Volume Insert Septum

Side Arm Tranafer Line Nut
and Ferrule
Low Volume Injection Port Nut and
Ingart Body I Seal Ring
(including glass-lined 1]
insert tube) i
/ Glass-Lined Insert Tube
U4
Il
0
It
1
I
i
Support Tube \ : !
]
MI

Lower Insert Nut 1

. and Seal Ring

Column Nut G.C.
and Ferrule

9/16" Liner Nut 1/4" Q.V. Ferrule

9/16"° Nut and Ferrule On GC

Note: A low volume Insert lowers the volume of a standard GC-packed column Injector. This decreases
band broadening in the sample and Improves chromatography while leaving the septum free for
direct Injection.

To order a low volume Ingert that is compatible with your GC, see chapter 11, Parts and Service. To
. install It, follow the instructions shipped with the low volume Insert.




Septum Needle Adapter \ .

Needle
Interface

4 7
-
4 H
Releasable / 7
Cable Tie / 5
] 'd
\ Il
T /
I ! 2 4
Support Tube “ ' é
] ‘::-Igll:-,i-
Thumb 1 | ,/;"/
Screw ‘ /'
N | 7
lul
1

Septum Nut
Septum

Note:  The septum needle adapter allows you to connect the concentrator's transfer line to the GC's Injec-
tion port through the GC inlet septum.

The advantage of Installing the septum needle adapter ls:
It allows for quick disconnect of the transfer line from the GC.

The disadvantage Is:
The injection port Is no longer avallable for use with autosamplers.

To order a septum needle adapter that Is compatible with your GC, see chapter 11, Parts and Service.
To install it, follow the Instructions shipped with the septum needle adapter. .
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To make'it possible for you to hook up the 2016 and/or 2032 to the 3000
and use the system without delay, we have added this addendum to the

manual.

This addendum instructs you to d;) the following:

+ Connect the 3000 to the 2016 and/or 2032.

* Leak-check the 3000/autosampler system.

» Indicate to the 3000 that the 2016 and/or 2032 has been installed.

If you need assistance, please call Tekmar
n Service. In the U.S. and Canada, call
E (800) 874-2004. Locally or outside the U.S.
and Canada, call (513) 247-7000.
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Connecting to the Tekmar™ 3000 Concentrator 1

1.1 Overview The Tekmar™ Purge and Trap 3000 Concentrator can operate with the
. 2016 and/or 2032 for convenient, unattended operation. A 3000 con-
nected to a 2016 will run up to 16 samples. A 3000 connected to a 2016
and 2032 will run up to 32 samples.

This chapter will show you how to connect the autosamplers to the 3000
concentrator. The table below outlines the steps to follow and serves as a
quick reference guide.

If you want to: Read this section:
Understand the autosampler 1.3  Understanding the
connections and how they work Connections
with a concentrator.

Set up the 3000 for operation 12  Before You Begin

with an autosampler. '

Connect a 2016/2032 to a 3000. 14.4 Connecting the Auto-
sampler to the 3000

Connect a 2016 to a 2032 145 Connecting Two Auto-

. samplers to the 3000
Configure the 3000 to recognize 1.8  Acknowledging the

the autosampler(s) to which it is Autosampler

attached.

Check the systems for leaks. 16  Checking for Leaks

Complete the installation. 1.7 Replacing the Panels and
Covers

Table 1-1 Installation inetructions

1.2 Before You If the 3000 Concentrator is being used for the first time, follow the
Begin instructions in the Tekmar™ 3000 User Manual to unpack the unit.

Place the units to be connected on a level surface. If you are using a
2032, place it between the concentrator and the 2016.

2016/2032 with the 3000 11
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1 Connecting to the Tekmar™ 3000 Concentrator

1.2 Before You This addendum does notdiscuss the procedures for connecting the o
Begin, cont. 3000to a GC. Please refer to the 3000 manual for information about GC .

Department.

connections. If you have any questions, please call the Tekmar Service

The 2016/2032 requires 115V or 230V + or - 10% and a frequency of
50 or 60-Hz. Table 1-2 shows current draw and power consumption

for both models.
Autosampler Current Power
Model Draw Consumption
2016 Bamps 720 walts
2032 7 amps 840 watts

Tabls 1-2 2016/2032 Speclifications

/N CAUTION

You must be thoroughly familiar with these instructions before you
install the 2016 or 2032 with the 3000. If you have any questions, call
the Tekmar Service Department for assistance.

/N WARNING g

Sections of the autosamplers and the concentrator are heated
during operation. Make sure the units are tumed off and allowed
to cool before you make connections,

1.3 Understanding To connect a 3000 to the autosampler(s) you must make pneumatic

the Connections | and electronic connections.

autosampler(s).

1-2

The pneumatic (transfer line) connections allow carrier gas and
analytes (sample components) to flow between the 3000 and the

The electronic (circuit board and cable) connections enable the 3000
to control the autosampler(s).

See Figure 1-1 on the following page to note the connections.

2016/2032 withthe 3000




1.3 Understanding
. the Connections,
cont.

1.4 Pneumatic
Connections

1.4.1 Removing the
Covers and
Panels on the
3000

2016/2032 with the 3000
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Connecting to the Tekmar™ 3000 Concentrator 1

Elactronic Electronic
connection from the connection from
2016+to the 2032 to
the 3000 the 3000

Transfer line from the 7‘ T
20186 to the 2032 Transfer line from the
2032 to the 3000

Flgure 1-1 Concantrator-Autosampler Connections

The autosampler’s pneumatic connections (transfer line connections) to
the 3000 are by way of the purge and sample lines inside its transfer line.
These two lines must be connected to a sample tee and bypass valve
inside the 3000. Before you can make autosampler connections, you must
access the inside of the 3000 and disconnect one line from the sample tee
and another line from the bypass valve. To do this, follow the instructions
throughout this section.

If both a 2016 and a 2032 are being used with the 3000, pneumatic con-
nections between the 3000 and 2032 (NOT the 2016) arc direct. See
Figure 1-1 above. The transfer line from the 2032 attaches to the 3000,
while the transfer line from the 2016 attaches to the 2032,

/\ WARNING =f

Sections of the autosamplers and the concentrator are heated
during operation. Make sure the units are allowed to cool before
you make any connections.

/\ WARNING 2

Electrical shock hazard inside. Unplug unit before removing panels.

Complete the following steps while looking at the front of the 3000.

1. To remove the right comer (trap) panel, loosen (do not remove) the
1.3
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1 Connecting to the Tekmar™ 3000 Concentrator

14

1.4.1 Removing the
Covers and
Panels on the
3000, cont.

1.4.2 Disconnecting
the Sample Line

two 1/4-turn screws that hold the panel. Pull the panel forward,
then to the right.

To remove the top panel, pull the panel forward until it stops,
then lift.

Locate the square-shaped valve oven cover that sits on top of
the unit.

/N CAUTION

The oven may be hot.

Remove the thumbscrew which attaches to the front of the valve
oven cover. Tilt the valve oven cover toward the back of the unit.
Carefully lift the cover.

To make pneumatic connections, you need to disconnect the sample
line that extends from the sample mount to the sample tee. Refer to
Figure 1-2 below.

1.

Loosen these nuts

Visually follow the line (sample line) that extends from the
sample mount to the sample tee. The sample tee is round in shape
with lines extending out of it. Each line is secured to the sample
tee with a 1/4" nut. With a 1/4" open-ended wrench, loosen the

Disconnected 1/4° nut

I

Sample Mount

Valve Oven Area

Sample Line
Sample Tee e

Loosen these screws {4

\ Sample Glassware
Assembly

Drawing not to scale

Figure 1-2 The Sample Glassware Assembly and Connections
2016/2032 with the 3000




1.4.2 Disconnecting
the Sample Line,
cont.

Connecting to the Tekmar™ 3000 Concentrator 1

nut that holds the sample line to the sample tee. Disconnect the nut
from the sample tee. Do not disconnect the sample line from the
sample tee at this time.

With a 1/4" open-ended wrench, loosen the nut at the opposite end of
the sample line (at the sample mount). Disconnect the nut. Do not
remove the line at this time.

. Locate the screws that hold the sample mount. In Figure 1-2, a line

points to these screws. Loosen the screws. (Do not remove them; you
will need them again.)

. Carefully pull the sample mount forward. As you pull forward,

carefully disconnect the sample line from the sample tee. The line
should have a cone-shaped ferrule at its end.

/N CAUTION

Completely remove the line and ferrule. Do not leave the ferrule inside.

5. Disconnect the sample line from the sample mount. The line should

have a cone-shaped ferrule at its end.

/\ CAUTION

Completely remove the line and ferrule. Do not leave the ferrule inside,

2016/2032 with the 3000

6. If you are using the autosamplers, you will not need the sample

glassware assembly. However, you may wish to replace the sample
glassware assembly (without the sample line attached) so that it will
be available for future use. '

1-5
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1 Connecting to the Tekmar™ 3000 Concentrator

143 Removing the

Sample Gas Line
from the Bypass
Valve

144 Connecting the

18

Autosampler to
the 3000

To disconnect the sample gas line from the top of the bypass valve
and make room for the autosampler connection:

1. Locate the bypass valve on the top of the 3000 unit. See Figure
1-3 below.

Sample Gas Line

Flow
Controller Bypass Valve Oven Area

Valve
AN Sample Tee

il S e

Sample/Purge Hﬂﬁ t<t3 Sample
Valve (not oun

plctured)

Vent Valve
Prassure Regulator

Drawing not to scale
Figure 1-3 The Bypass Valve and Surrounding Components

2. The sample gas line enters the top of the valve, where it is
labeled "N.O." With a 1/4" open-ended wrench, remove the line
andfittings from the bypass valve. Allow this line to hang freely;
it does not have to be completely removed from the unit.

/\  CAUTION

Remove the line and fittings completely from the bypass vaive. Do
not leave the cone-shaped ferrule inside.

This section will show you how to make pneumatic connections
(transfer line connections) between the 3000 and the autosampler.

Note: If both a 2016 and a 2032 are being connected to the 3000,
pneumatic connections between the 3000 and 2032 (NOT the
2016) are direct. Ses Figure 1-1 on page 1-3, The transfer line
from the 2032 attaches directly to the 3000, while the
transfer line from the 2016 attaches directly to the 2032. If you
are installing two autosamplers, follow the steps in Section
1.4.5 BEFORE you follow the steps in Section 1.4.4.

201672032 with the 3000
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1.4.4 Connecting the
Autosampler to
the 3000,
cont.
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Connecting to the Tekmar™ 3000 Concentrator 1

1. If you have not already done so, complete the steps in Sections
1.4.1,14.2 and 1.4.3.

2. If the antosampler is being used for the first time, its transfer
line may be attached to the rear panel by cable ties. Cut the ties
and uncoil the line, Se¢e Figure 1-1 on page 1-3 to view the rear
of the autosampler with its transfer line.

/\ CAUTION

Gently handle the transfer line to prevent breaking the Internal lines.

3. Insidethe autosampler’s transferline there are two separate lines - the
heated sample line in the center and the unheated purge line that runs
along the outer edge. See Figure 1-4 below. If the purge line has a
female Swagelok nut at its end, you must modify the purge line (as
described in Steps a and b below) to connect the autosarmplerto the
3000. A female Swagelok nut is attached to the end of the purge line in
Figure 1-4. Xf the nut on the end of the purge line looks like the male
Swagelok nutshowninFigure1-4, DONOTMODIFY THEPURGE
LINE—go directly to Step 4.

a. Cutthe female Swagelok nut off the end of the autosampler’s
purge line (the line on the outer edge of the transfer line).
When cutting the line, keep the opening clean, smooth and
circular in shape. Cutters with a diamond-shaped cutting edge
work best.

b. In the kit box for the 3000, you will find a male Swagelok nut
(Tekmar part number 14-3295-016) and a ferrule set (Tekmar
part number 14-0158-016). Slide the nut onto the purge line
(the line on the outer edge of the autosampler’s transfer line),
making sure that the threads are turned toward the end of the
line. Slide on the ring-shaped part of the ferrule set. Next, slide
on the cone-shaped part of the ferrule set, making sure that the
smallest part of it is toward the end of the line. Allow about 1/8"
of space between the smallest part of the ferrule and the end of

the line.
Sample Line (Heated) Valco Nut

Transfer Line

------------

llllllll

na g
--p'--'.pp-n--'
i . a
"l'l'l'llﬂlﬂ o

LI

Male Swagelok Nut--”"""mﬁ

Flgure 1-4 Transfer Line Assembly .
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1 Connecting to the Tekmar™ 3000 Concentrator

1.4.4 Connecting the 4. The 3000 transfer line exits a hole in the top section of the '
Autosampler to 3000's rear panel. Slide the autosampler's transfer line through .
the 3000, this hole, allowing the autosampler's transfer line to rest on top
cont. of the 3000's transfer line.

5. Connect the sample and purge lines from the autosampler's
transfer line to the 3000 by referring to the illustration below
and completing the following tasks:

a. Locate the sample tee in the 3000. (You should have already
removed fittings from the sample tee in Section 1.4.2).
Carefully bend the sample line with your fingers so that
it can reach the sample tee where the original fittings
were removed. Check the sample tee to make sure that the
ferrule from the original fittings is not inside. With an open-
ended wrench, attach the sample line to the sample tee.

b. Locate the 3000's bypass valve. Carefully bend the purge
line with your fingers so that it can reach the top of the
bypass valve. With an open-ended wrench, attach the purge
line from the autosampler's transfer line to the top of the
bypass valve, where it is labeled "N.O."

Autosampler

Transfer (Sar:tp'e) '
Line center, Valve Oven Area
~ Line \ ! .
Purge Line o, Sample Tee
Bypass Valve | [ |
Drawing not to scalo
sample/purge valve not pictured

Figure 1.5 Connacting the Transfer Line to the 3000

14.5 Connecting Two Referring to Figure 1-1 on page 1-3 and Figures 1-6 and 1-7 on the
Autosamplers following page, follow these steps:
to the 3000

1.  Ifyou have a 2016 attached to the 3000, you need to detach
the 2016's transfer line connections from the 3000 to install two
autosamplers. To do this, refer to Section 1.4.1 to remove the
3000's panels and covers, then follow the instructions in Step 5
of Section 1.4.4 in reverse.

2. If the autosamplers are being used for the first time, their ' .
transfer lines may be attached to their rear panels by cable
ties. Cut the ties and uncoil the lines.

13 201672032 with the 3000
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Autosamplers
to the 3000,
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HEATED
TRANSFER
LINE TO

THE 3000
CONCENTRATOR
OR TO THE
2032

Figure 1.6 Rear View of the 2016

POSITION-
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v \

HEATED
TRANSFER

SELECTOR
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/

\ HEATED
TRANSFER

LINE FROM
THE 2016
R

LINE TO
THE 3000
CONCENTRATOR
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Figure 1-7 Cutaway Rear View of the 2032
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1 Connecting to the Tekmar™ 3000 Concentrator

1.4.5. Connecting Two 3. Remove the ten 1/4-turn screws on the back and side of the .
Autosamplers rear compartment cover of the 2032, Pull the rear panel up
to the 3000, and away from the unit to remove it.
cont.

4. With a 3/8" socket wrench, remove the six nuts and bolts from
the 2032’s rectangular-shaped valve oven cover. Pull the cover
up and away from the unit to remove it.

/N CAUTION

Gently handle the transfer line to prevent breaking the Internal lines.

5. Inside the 2016’s transfer line, there is a heated sample line
running through the center and a purge line running along

the outer edge. Referring to Figure 1-4 on page 1-7, modify

the purge line to connect the 2016 to the 2032. :

a. Onthe 2016, cut the Swagelok nut off the end of the
transfer line’s unheated purge line (the line on the outer
edge of the transfer line). When cutting the line, keep the
opening clean, smooth and circular in shape. Cutters with
a diamond-shaped cutting edge work best.

b. In the kit box for the 2032, you will find a short Valco .
nut (Tekmar part number 14-0243-016) and a single-
piece stainless steel Valco ferrule (Tekmar part number
14-0241-016). Slide the nut onto the purge line from the
2016’s transfer line, making sure that the threads are
turned toward the end of the line. Next, slide on the
ferrule, making sure that the smallest part of it is toward
the end of the line. Allow about 1/8" of space between
the smallest part of the ferrule and the end of the line.

6.  Feed the transfer line from the 2016 through the 2032’s bracket,
which is at the bottom of the open compartment. Keep the
transfer line from the 2016 to the left of the 2032’s transfer
line,

7. Locate the eight-port valve inside the rear compartment on the
2032. See Figure 1-7 on the preceding page to note the location
of the eight-port valve. Connect the 2016’s sample line (center
line of the transfer line) to port #8 on the eight-port valve, as
illustrated in Figure 1-8 on the next page. (The ports on the
¢ight-port valve are labeled with position numbers.)

8. Connect the 2016’s purge line (the line on the outer edge of
the transfer line) to port #4 on the 2032's eight-port valve. .

110 201672032 with the 3000
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1.5 Electronic
Connections
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PURGE LINE FR%M 3000
SAMPLE LINE TO 3000
Y IXIIINIY smy-
L ]
. ]
[ ] [ ]
. )
»
. PLUGs
M } FROM 2032
’ * POSITION~
. s SELECTOR VALVE
. : beoghormom
':~ il L ]
. il am o uf -l-!-.-l->
» (LA 2R R AR NN AN LERZ]) B
H TO 2016 TO 2032 POSITION-
: 14 SELECTOR VALVE -
»
. LEGEND
1 ]
. . sesees TO AND FROM 2016
- YY) e
. x wewmysT0 AND FROM 2032
AL AL LA .y POSITION-
SELECTOR VALVE
HEATED TRANSFER LINE | wmmems 70 AND FRGM 3000
TO AND FROM 2016

Figure 1-8 Connecting Primary and S8scondary Autosamplers

9.  Now, connect the 2032 to the 3000. To do this, follow the steps
in Section 1.4.4, "Connecting the Autosampler to the 3000."

10. Do not replace the covers or panels until you have made the elec-
tronic connections and checked the system for leaks. See the fol-
lowing sections.

The autosampler is connected electronically to the 3000 by way of a
cable. The cable extends from a connector on the rear of the autosampler
to the autosampler logic board in the 3000.

/\ CAUTION

Hold the autosampler logic board by the bracket or edge of the
board only. Avold touching the parts or connections to prevent
damage from static discharge.

111
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1.5.1

112

Installing the
Autosampler
Logic Board

/\  WARNING 3@

Electrical shock hazard Inside. Unplug unit before removing panels,

1.

If you have not removed the corner and top panels on the 3000,
follow the instructions in Section 1.4.1, Steps 1 and 2. After
these panels have been removed, locate the screw that fastens the
right side panel to the 3000. The screw is at the top of the 3000.
Remove the screw, then lift the side panel to expose the elec-
tronic circuit boards.

Note: If you have two autosamplers, you need to install two boards—

one for the 2016 and one for the 2032, Complete the following
steps for each board.

2. Choose any available middle slot in which to insert the auto-

sampler logic board. The top and bottom slots are reserved for
other boards. To install the autosampler logic board, you must
remove the slot cover. Remove the screw that holds the cover to
the unit. Later, you will use this screw to install the autosampler
logic board.

Hold the board (still wrapped in its anti-static bag) in one hand
and touch one of the metal board brackets with the other hand
to discharge static electricity. Remove the board from the bag.

The autosampler logic board has a connector on it with remov-
able jumpers attached. The jumpers on the board that are used
with the 2016 are positioned differently from the jumpers on the
board that are used with the 2032. Check the jumper positions
before installing the board into the 3000 by following these
steps:

a. Locate the connector labeled “J3” on the board. It has the
rectangular-shaped jumpers on it and is close to the large,
gray 64-pin connector.

b. Referring to the illustration on the next page, make sure that
the jumpers are set correctly. '

201672032 with the 3000
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Autosampler
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1.5.2 Connecting
the Cable
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Pn1_ J3 J3 /Pln1

:I Toward 64-pin connector

=
CdeJee[

)
Jumpers set to operate Jumpers set to operate
with a 2016 with a 2032

" D " represents one jumper

" ¢ " represents one connector pin

Figure 1-9 Jumper Settings on the Autosampler Logic Boards

5. Insert the autosampler logic board into the slot. Make sure that the
board is properly seated into its connector. Secure the board to the
unit with the screw that you removed in Step 2.

6. Cover the circuit boards by replacing the right side panel. Tighten
the screw that secures the right side panel to the unit.

After installing the autosampler logic board, connect it to the autosam-
pler by way of the cable.

Note: If you are using two autosamplers, you will need to install two
cables--one for the 2016 and one for the 2032. Follow the steps

below for each cable.

1.  Insert one end of the cable into the connector on the autosampler
logic board.

2.  Connect the other end of the cable to the matching connector
on the rear of the autosampler. Make sure that the cable is dir-
ectly connecting a 2016 autosampler logic board to a 2016 auto-
sampler and the 2032 board to a 2032 autosampler. You cannot
connect a 2016 autosampler logic board to a 2032 autosampler
and vice versa.

(Instructions for connecting a 3000 to a specific model of gas chroma-

tograph accompany the interface cable appropriate for your specific 3000-
to-gas chromatograph setup.)

1-13
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1 Connecting to the Tekmar™ 3000 Concentrator

1.6 Checking for
Leaks

114

An autosampler-concentrator system is sensitive to leaks, To ensure .
accurate, reproducible results from analytical runs, the system must be
leak-tight.

Leak-check after you have completely assembled the system (except
for the panels and covers). The complete assembly includes the
concentrator, autosampler(s) and gas connections. See the Tekmar™
3000 User Manual for instructions on gas connections.

/N CAUTION

Do not use any type of soap solutlon (for example, Snoop or
Detect) to check for leaks. If soap gets in the lines, it will cause
Increased background and adsorption.

Use an electronic thermal conductivity detector to check the fittings.
If an electronic leak detector is not available, you may use a 1:1
solution of isopropanol and water. Use the solution sparingly to avoid
contaminating the fittings. With a pipette or syringe, put a drop or two
of the solution on the fittings that need to be checked. If bubbles
appear in the solution after the system is pressurized, there is a leak.

Use helium (not nitrogen) as the pressurizing gas. (Electronic leak .
detectors do not reliably detect nitrogen.)

Usually, the cause of a leak is a loose nut. It can also be caused by a
missing or worn ferrule or a broken line.

If you need assistance in solving a leak problem,

ﬁ please call Tekmar Service at (800) 874-2004.
Call (513) 247-7000 locally or outside the
U.S.A. and Canada.

/N WARNING ¥

When checking for leaks, you are required to turn the power on to
the 3000 and autosampler(s) with panels removed. The 3000's side
panels that cover the electronic circult boards are an exception to
the rule--they do not have to be removed and should be instalied
before leak checking the system. To avoid electrical shock, do not
touch any of the system's internal parts!
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Connecting tothe Tekmar™ 3000 Concentrator 1

/\  WARNING =f

Sectlons of the autosamplers and the concentrator are heated dur-
Ing operation, Do not touch any of the system's internal parts!

1. Turn on the 3000,

2. Referring to the leak checking instructions in Chapter 3 of the 3000
Purge and Trap Concentrator User Manual, set gas pressure and flow.

/\  CAUTION

Turn the gas on slowly. A sudden burst of pressure can damage
the 3000's pressure gauge.

3. Tum on the autosampler(s).

The information in the following steps is intended to be as thorough as
necessary to leak-check the system. However, if you want more information
about starting the system, the hand-held terminal keypad or using the
software, refer to the 3000 Purge and Trap Concentrator User Manual.

4. Press the ENTER key when you see the System Error/System Reset
Screen.

5. Allow the system to run through the automatic self-tests. The next
screen you will see is the Standby Status Screen.

6. For the 3000 to recognize the autosampler(s), you need to do some
simple programming. Follow the steps on the next page.

Note: To view ALL the Informatlon on any three or four-line screen, refer
to the display on the hand-held terminal or PC. The screen on the
front of the 3000 unlt is capable of displaying only two lines; it will
display only the first and third lines of an Operating Status Screen.

1-15
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1 Connecting to the Tekmar™ 3000 Concentrator

1.6 Checking for a. At the Standby Status Screen, press METH on the keypad. - .
Leaks, cont. The Method Operations Screen will appear on the display.
If the number in the Method field is not the number 4,
enter the number 4 by pressing the key labeled "4". If you
make a mistake, press the BKSP (Backspace) or CLEAR
key, then enter the correct number. Press the ENTER key
to save the entry.

b. Onthe Method Operations Screen, "20XX" must appear in
the Type field for the 3000 to recognize the 2016 and/or
2032. ("20XX"" is the generic term for "liquid autosam-
pler".) If "20XX" appears in the type field, skip stepsc and d
and go to step e. If "3000" appears in the Type field, press
the C key to access the Method Commands Screen. Proceed
to steps ¢ and d.

¢. Atthe Method Commands Screen, press A (or press ENTER
when A is highlighted with < > brackets). The Change Type
Screen will appear on the display.

d. Press any numeric key to cause the display to toggle from
"3000" to "20XX". Press E to execute the change and return
to the Method Operations Screen.

¢. Press the SCHED key on the keypad. The Schedule
Operations Screen will appear.

f. Press E at the Schedule Operations Screen to access the
Edit Schedule Screen. .

g. Enter the number 1 for the start position. Press ENTER to
save the entry. If you realize that you have made a mistake
after pressing ENTER, press ENTER until the entry is
highlighted again, then enter the correct number.

h. Enter the number 16 for the stop position, then press
ENTER on the keypad.

. Enter the number 4 for Mecth (method). Press ENTER.

j. Enter the number 1 for RPS (runs per sample), then press
ENTER. If you are not installing a 2032, skip step k and
proceed to step 1.

k. If you have a 2032 connected to the 3000, then 16 more
sample positions need to be recognized. On the second line
of the Edit Schedule Screen, enter 17 for the start position
and 32 for the stop position. Enter 4 for Meth (method)
and 1 for RPS (runs per sample).

1. Press the SCHED key. The Schedule Operations Screen will
appear on the display. At this screen, press the C key. The
Schedule Commands Screen will appear. Choose Run
Schedule by pressing A.

m. Exit the Schedule Command Screen by pressing STATUS.
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1.

12.

13.

14.

Connecting to the Tekmar™ 3000 Concentrator 1

Repeatedly press STEP until you see the Purge Screen appear on
the display.

Press HOLD; this keeps the system in Purge Mode and causes it to
pressurize.

Let the system pressurize for about five minutes. During this

time, find out which autosampler position is active by pressing
SCHED, then the A key. The Sample Status Screen appears.

On this screen, the number for the sample location is the num-

ber for the currently active sample position. Each sample position
must be checked when it is in its active state. The Sample Status
Screen lets you know which position is currently active. To exit the
Sample Status Screen, press STATUS.

If you have not removed the panels and covers on the 3000, do
so now. Refer to Section 1.4.1 to remove them.

If you are using a new 3000 for the first time, it will need to be fully
leak-checked. See the Section entitied “Leak-Checking” In the
Tekmar™ 3000 User Manual.

Inside the 3000, leak-check the sample and purge line connec-
tions from the autosampler’s transfer line.

If you have not removed the rear compartment covers on the
autosampler(s), do so now. Refer to Section 1.4.5, steps 3
and 4 to remove them.

Leak-check the fittings for each active sample position. (Press
SCHED, then choose option A to see the number or location of the
active sample position.) Allow each position to pressurize. For the
active position, check the following:

* Purge fittings
» Sample fittings
» Front panel fittings

Using the STEP key or the step switch in the upper right-hand
corner of the autosampler(s), advance to the next sample position.
Repeat steps 13 and 14 for each positionon the autosampler(s). If
the 2016 is the only autosampler that you are using, leak-check the
16 sample positions. If you are using a 2016 and a 2032, you need
to check all 32 sample positions plus the two transfer line
connections on the eight-port valve in the 2032.
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1 Connecting to the Tekmar™ 3000 Concentrator

1.7 Replacing the 1. Replace the 3000’s valve oven cover, being careful not to .
Panels and pinch the lines. Make sure that the two tabs on the valve oven
Covers cover are inserted into the two slots in the unit. Reinsert the
thumbscrew into the front of the cover and tighten it finger-
tight.

2. If you have not replaced the right side panel that covers the
electronic circuit boards, do so now. Tighten the screw to
secure the panel to the unit,

3. Replace the 3000’s top panel by lining it up with the pear-
shaped slots and sliding the panel back until it seats.

4. Replace the 3000’s corner (trap) panel by lining the panel up
with the slots and sliding the panel toward the unit, then back
until it seats. Tighten the two 1/4-turn screws,

5. Replace the valve oven cover(s) on the autosampler(s). Tighten
the nuts with a 3/8 inch socket wrench.

6. Replace the panels on the autosampler(s). Tighten the 1/4-turn
SCTews.

1.8 Acknowledgin To enable the 3000 to acknowledge the 2016 and/or 2032:
the Autosampler

1. Tum on the autosampler(s).

2. Turn on the 3000.

3. Press ENTER at the System Error/System Reset Screen.

4, Allow the system to run through the automatic self-test.

5. Atthe Standby Status Screen, press METH to access the Method
Operations Screen (Figure 1-10).

Select Method
Method 2
Type 20XX
< € » = Commands E = Edit
Figure 1-10 Method Operations Screen .
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' 1.8 Acknowledgin 6. If you wish to use the autosampler(s), the number in the method field
. the Autosampler, (Figure 1-10) should be a number for a method that includes the use
cont. of a 2016 and/or 2032. You can use a default method or you can

reprogram a method to meet your specific needs. For more informa-
tion on methods, see the Tekmar™ 3000 User Manual.

7. At the Method Operations Screen, change the number in the
method field (if it is necessary) by completing the following tasks:

a. Press the appropriate numeric key.

b. If you make a mistake, press the BKSP (Backspace) or
CLEAR key, then enter the correct number.

¢. Press ENTER to save your selection.

d. If you realize that you have made a mistake after pressing
ENTER, press the ENTER key again. Enter the correct number.

8. Press C to display the Method Commands Screen (Figure 1-11).

Commands: Method 2
< A > = Change Type
C = Restore Default
. E = Copy Method

Figure 1-11 Msthod Commands Screen

9. Press A (or press ENTER when A is highlighted with <> brackets)
to display the Change Type Screen. See Figure 1-12 below.

Change Method Type

Method 2
Type 20XX
< A > = Abort E = Execute

Figure 1-12 Change Type Scraen

10. "20XX" is the generic term for "liquid autosampler”, so 20XX
must appear in the type field in order for the 3000 to recognize the
2016 and/or 2032. If "3000" appears in the type field, press any
numeric key to cause the display to toggle from 3000 to 20XX.
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1.8 Acknowledgin
the Autosampler,
cont.

1.9 Bakeout

1-20

11. Press E to accept the entry and return to the Method Operations
Screen.

12. Steps 7 through 10 must be completed for any stored method
that includes the autosampler(s).

13. Set up a method schedule. See the Tekmar™ 3000 User Guide for
information on method scheduling,

Method 13 is programmed into the 3000 at the factory. It is called
Bakeout . Bakeout is used when you want the system to autornatically
clean (bake out) each position on a 2016 and/or2032.

/\  CAUTION

Temperatures above 230°C will damage Tenax traps. You may
need to edit Method 13 so that temperature settings will not
exceed the maximum allowable temperatures for your traps.

Tekmar recommends using Bakeout with the spargers on the auto-
sampler(s) empty. Place a blank trap in the 3000 when using Bakeout.

Formore information on time and temperature settings (parameter
values) or methods, see the Tekmar™ 3000 User Manual,
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To make it possible for you to hook up the 6016 and/or 6032 to the 3000
and use the system without delay, we have added this addendum to the

manual,

This addendum instructs you to do the following;

+ Connect the 3000 to the 6016 and/or 6032,

* Leak-check the 3000/autosampler system.,

» Indicate to the 3000 that the 6016 and/or 6032 has been installed.

If you need assistance, please call the Tekmar

(800) 874-2004. Locally or outside the U.S. and

-ﬁ E i' Service Department. In the U.S. and Canada, call

Canada, call (513) 247-7000







1.1 Overview

1.2 Before You
Begin

AEROTrap 6016/6032 with the 3000
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Connecting to the 3000 1

The Tekmar™ 3000 concentrator can operate with the AEROTrap auto-
sampler(s) for convenient, unattended operation. A 3000 connected to a
6016 will run up to 16 samples. A 3000 connected to a 6016 and 6032
will run up to 32 samples.

This section will show you how to connect the autosampler(s) to the 3000.
The table below outlines the steps to follow and serves as a quick refer-
ence guide,

If you want to: Read this section:
Understand the autosampler 1.3 Understanding the
connections and how they work Connections
with a 3000

Set up the 3000 for operation 1.2  Before You Begin
with an autosampler

Connect a 6016/6032 to a 3000 1.44 Connecting the Auto-

sampler to the 3000
Connect a 6016 to a 6032 1.4.5 Connecting Two Auto-
samplers to the 3000
Configure the 3000 to recognize 1.8 Acknowledging the
the autosampler(s) to which it is Autosamplers
attached
Check the systems for leaks 1.6  Checking for Leaks
Complete the Installation 1.7 Replacing the Panels and
Covers

Table 1-1 Installation Instructions

If the 3000 is being used for the first time, follow the instructions in the
3000 Purge and Trap Concentrator User's Manual to unpack the unit.

Place the units to be connected on a level surface. If you are using a 6032,
place it between the 3000 and the 6016.

1-1
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1 Connecting to the 3000

1.2 Before You This addendum does not discuss the procedures for connecting the -
Begln, 3000 to a gas chromatograph (GC), Refer to the 3000 Purge and Trap .
continued Concentrator User's Manual for instructions on connecting the 3000

to the GC.

The AEROTrap 6016 or 6032 requires 115V or 230V + or - 10%,
single-phase, 50 or 60-Hz power. Table 1-2 shows the maximum
current draw, power consumption and heat generated for both

models.
Autosampler Current Power Heat
Mode! Draw Consumption Generation
AEROTrap 6016 7 amps 840 watts 2688 BTU/Mr
AEROTrap 6032 7 amps 840 watts 2688 BTUMr

Table 1-2 AEROTrap 6016/6032 Power Requirements

/\  CAUTION

You must be thoroughly famllilar with these instructions to connect
the 6016 and/or 6032 to the 3000, If you have any questions, call the
Tekmar Service Department for assistance. 1 .

/\  warnng zf

Sections of the autosamplers and the 3000 are heated during
operation. Make sure the units are turned off and allowed
to cool before you make any connections.

1.3 Understanding Both pneumatic and electronic connections must be made when con-
the Connections necting a 3000 to the 6016 and/or 6032 autosampler(s).

The pneumatic connections are the transfer line connections. The
pneumatic connections allow carrier gas and sample components
(analytes) to flow between the 3000 and the autosampler(s).

The electronic connections enable the microprocessor in the 3000 to
control the autosampler(s).

Figure 1-1 on the following page illustrates the connections. .

1-2 AEROTrap 6016/6032 with the 3000
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3000
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Conneoting to the 3000 1

%PE{E‘EROIIIE ELECTRONIC
FROM sgsqm F%I‘:'OND-:l EEUT%
3000 3000

AEROTrap $016 AEROTrap 6032 !

/—

TRANSFER LINE
TRANSFER LINE
FROM 6016
T0 &322 FROM 6032

Figure 1-1 3000-Autosampler Connections

The autosampler’'s pneumatic connections (transfer line connections) to
the 3000 are by way of the desorb and sample lines that are inside the
antosampler's transfer line. You must connect these two lines to the
sample tee and bypass valve inside the 3000. Before you can connect the
lines, you must access the inside of the 3000 and disconnect one line from
the sample tee and another line from the bypass valve. To do this, follow
the instructions throughout this section.

If both a 6016 and a 6032 are being used with the 3000, pneumatic con-
nections between the 3000 and 6032 (NOT the 6016) are direct. See
Figure 1-1 above. The transfer line from the 6032 attaches to the 3000,
while the transfer line from the 6016 attaches to the 6032.

/N warnng zf

Sections of the autosamplers and the 3000 are heated during
operation. Make sure the units are allowed to cool before you
make any connections.

/N WARNING 28

Electrical shock hazard inside. Unplug unit before removing ﬁanels.

Complete the following steps while looking at the front of the 3000.

1. To remove the right corner (trap) panel, loosen (do not remove) the
1-3
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141 Removing the
Covers and
Panels on the
3000,
continued

1.4.2 Disconnecting
the Sample Line

14
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'S

two 1/4-turn screws that hold the panel. Pull the panel forward,
then to the right,

To remove the top panel, pull the panel forward until it stops,
then lift.

Locate the square-shaped valve oven cover that sits on top of

the 3000.
/N warnnNG  zf

The oven may be hot.

Remove the thumbscrew from the front of the valve oven cover.

Tilt the oven cover back and lift it away from the 3000.

To make pneumatic connections, disconnect the sample line that
extends from the sample mount to the sample tee.

1.

Loosen these nuts

Visually follow the line (sample line) that extends from the
sample mount to the sample tee. The sample tee is round in shape
with lines extending out of it. Each line is secured to the sample
tee with a 1/4" nut. With a 1/4" open-ended wrench, loosen the

Disconnected 1/4" nut

-""'--.._ m
ol [}
"

i s S— — A — — ——

Valve Oven Area

Sample Tee

Sample Glassware
Assembly

Drawing not to scale

Figure 1-2 The Sample Glassware Assembly and Connections

AEROTrap 6016/6032 with the 3000
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Connecting to the 3000 1

nut that holds the sample line to the sample tee. Disconnect the nut
from the sample tee. Do not disconnect the sample line from the
sample tee at this time.

2. With a 1/4" open-ended wrench, loosen the nut at the opposite end of
the sample line (at the sample mount). Disconnect the nut. Do not
remove the line at this time.

3. Locate the screws that hold the sample mount. In Figure 1-2, a line
points to these screws. Loosen the screws. (Do not remove them; you
will need them again.)

4. Carefully pull the sample mount forward. As you pull forward,
carefully disconnect the sample line from the sample tee. The line
should have a cone-shaped ferrule at its end.

/N CAUTION

Completely remove the line and ferrule. Do not |leave the ferrule inside.

5. Disconnect the sample line from the sample mount. The line should
have a cone-shaped ferrule at its end.

/\  cAuTiON

Completely remove the line and ferrule. Do not leave the ferrule Inside.

If you are using the autosamplers, you will not need the sample glassware
assembly. However, you may wish to replace the sample glassware
assembly (without the sample line attached) so that it will be available for
future use.

1-6




{1 Connecting to the 3000

1.4.3 Removing the To disconnect the sample gas line from the top of the bypass valve 4
Sample Gas Line and make room for the autosampler connection: .
from the Bypass
Valve 1. Locate the bypass valve on the top of the 3000 unit. See Figure

1-3 below.
Sample Qas Line

Flow

Controller Valve Oven Area

Sample Tee

Line to Sample
Sample/Purge
Valve (not Mount
plctured)

Vent Valve
Pressure Regulator alv

Drawing not fo scale
Figure 1-3 The Bypass Valve and Surrounding Components .

2. The sample gas line enters the top of the valve, where it is labeled
“N.O." With a 1/4" open-ended wrench, remove the line and
fittings from the bypass valve. Allow this line to hang freely; it
does not have to be completely removed from the 3000.

/N CcAuTION

Remove the line and fittings completely from the bypass valve. Do
not leave the cone-shaped ferrule inside.

1.44 Connecting the This section will show you how to make pneumatic connections
Autosampler to (transfer line connections) between the 3000 and the autosampler.
the 3000

Note: If you are connecting both a 6016 and a 6032 to the 3000,
pneumatic connections between the 3000 and 6032 (NOT the
6016) are direct. See Figure 1-1 on page 1-3, The transfer line
from the 6032 attaches directly to the 3000, while the transfer
line from the 6016 attaches directly to the 6032. If you are .
Installing two autosamplers, follow the steps in Sectlon 1.4.5
BEFORE you follow the steps In Section 1.4.4.

16 AEROTrap 6016/6032 with the 3000
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the 3000,
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Connecting to the 3000 1

If you have not already done so, complete the steps in Sections 1.4.1,
1.4.2 and 1.4.3.

If the antosampler is being used for the first time, its transfer line may
be attached to the rear panel by cable ties. Cut the ties and uncoil the
line. See Figure 1-1 on page 1-3 to view the rear of the autosampler
with its transfer line,

/I CAUTION

Handle the transfer {ine gently to prevent breaking the Intemnal lines.

Inside the autosampler's transfer line there are two separate lines —
the heated sample line in the center and the desorb line that runs along
the outer edge. See Figure 1-4 below. If the desorb line has a female
Swagelok nut at its end, you must modify the desorb line (as
described in Steps a and b) to connect the autosampler to the 3000. A
ferale Swagelok nut is attached to the end of the desorb line in Figure
1-4. If the nut on the end of the desorb line looks like the male
Swagelok nut shown in Figure 1-4, DO NOT MODIFY THE
DESORB LINE - go directly to Step 4.

a. Cut the female Swagelok nut off the end of the autosampler's
desorb line (the line on the outer edge of the transfer line).
When cutting the line, keep the opening clean, smooth and
circular in shape. Cutters with a diamond-shaped cutting edge
work best.

b. In the autosampler installation kit for the 3000, locate the male
Swagelok nut (Tekmar part number 14-3295-016) and the ferrule
set (Tekmar part number 14-0158-016).

c. Slide the male Swagelok nut onto the desorb line (the line on the
outer edge of the autosampler's transfer line), making sure that the
threads are at the end of the line.

d. Slide the ring-shaped part of the ferrule set onto the desorb line.

e. Slide the cone-shaped part of the ferrule set onto the desorb line,
making sure that the smallest part of it is at the end of the line.
Allow about 1/8" of space between the ferrule and the end of the
line.

Valco Nut
Transfer Line Sample Line (heated)

Desorb Line—"" &3
Female Swagelock Nut -

''''''''

o Eo” Male Swagelock Nut— 8l

Figure 1-4 Transfer Line Assembly
17
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4. The 3000 transfer line exits an opening in the top section of the
3000's rear panel. Slide the antosampler's transfer line through this .
opening, allowing the autosampler's transfer line to rest on top of
the 3000's transfer line.

3. Connect the sample and desorb lines from the autosampler's trans-
fer line to the 3000 by referring to the illustration below and com-
pleting the following tasks:

a. Locate the sample tee in the 3000. (You should have already
removed fittings from the sample tee in Section 1.4.2).

b. Carefully bend the sample line with your fingers so that it can
reach the sample tee where you removed the original fittings.

c. Check the sample tee to make sure that the ferrule from the
original fittings is not inside.

d. With an open-ended wrench, attach the sample line to the
sarple tee,

e. Locate the 3000's bypass valve.

f. Carefully bend the desorb line with your fingers so that it can
reach the top of the bypass valve.

g. With an open-ended wrench, attach the desorb line from the
autosampler's transfer line to the top of the bypass valve,
where it is labeled "N.O."

Autosampler
Transfer Sample = m———— e ——
Line (center) | Valve Oven Area .

Line \ |

Desorb Line Sample Tee

l
A

Drawing not to scale
sample/purge valve not plctured

Figure 1-5 Connecting the Transfer Line to the 3000

Bypass Valve

Referring to Figure 1-1 on page 1-3 and Figures 1-6 and 1-7 on the
following page, follow these steps:

1. If you have a 6016 attached to the 3000, you need to detach the
6016's transfer line connections from the 3000 to install two
autosamplers. To do this, refer to Section 1.4.1 to remove the
3000's panels and covers, then follow the instructions in Steps
4 and 5 of Section 1.4.4 in reverse.

2.  If the autosamplers are being used for the first time, their trans- .
fer lines may be attached to their rear pancls by cable ties. Cut
the ties and uncoil the lines.

AEROTrap 6016/6032 with the 3000
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1.4.5. Connecting Two
Autosamplers
to the 3000,
continued

HEATED
TRANSFER
LINE TO
THE 3000
OR TO THE
6032

AERQOTRAP 6016

DD DN OO S AR R ARAS S5 5.4 =g o
e

AEROTrap 601676032 with the 3000

Flgure 1-6 Rear View of the 6016

EIGHT-PORT

VALVE
\

HEATED
TRANSFER

POSITION
SELECTOR
VALVE

P

\ HEATED

LINE FROM
TH
E 6016-....\

TRANSFER
B LINE TO
THE 2000

/

Flgure 1-7 Cutaway Rear View of the 6032
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Remove the ten 1/4-turn screws on the back and side of the .
6032's rear panel. Pull the rear panel up and away from the unit
to remove it.

With a 3/8" socket wrench, remove the six nuts and bolts from
the 6032's rectangular-shaped valve oven cover, Pull the cover
up and away from the unit to remove it.

/\  CAUTION

Handle the transfer line gently to prevent breaking the internal lines.

Inside the 6016's transfer line, there is a heated sample line_
running through the center and a desorb line running along the
outer edge. To connect the 6016 to the 6032, you must modify
the desorb line. Follow the steps below, referring to Figure 1-4
in Section 1.4 .4,
a. Onthe 6016, cut the Swagelok nut off the end of the
transfer line's desorb line (the line on the outer edge of the
transfer line). When cutting the line, keep the opening
clean, smooth and circular in shape. Cutters with a diamond-
shaped cutting edge work best. :
b. In the autosampler installation kit for the 6032, locate the .
short Valco nut (Tekmar part number 14-0243-016) and a
single-piece stainless steel Valco ferrule (Tekmar part
number 14-0241-016).
¢. Slide the nut onto the desorb line from the 6016's transfer
line, making sure that the threads are at the end of the line.
d. Slide the ferrule onto the desorb line, making sure that the
smallest part of the ferrule is at the end of the line, Allow
about 1/8" of space between the smallest part of the ferrule
and the end of the line.

Feed the transfer line from the 6016 through the bracket at the
bottom of the open compartment on the 6032. Position the
6016's transfer line to the left of the 6032's transfer line (if you
are looking at the rear of the 6032).

To connect the 6016's transfer line to the 6032's eight-port
valve:
a. Locate the eight-port valve inside the rear compartment on
the 6032. See Figure 1-7 on the preceding page.
b. Connect the 6016's sample line (center line of the transfer
line) to port #8 on the eight-port valve, as shown in Figure
1-8 on the following page. (The ports on the eight-port valve
are labeled with position numbers.) .
¢. Connect the 6016's desorb line (the line on the outer edge of
the transfer line) to port #4 on the 6032's eight-port valve.

AEROTrap 6016/6032 with the 3000
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1.4.5. Connecting Two
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1.5 Electronic
Connections
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PURGE LINE FROM THE 3000

SAMPLE LINE TO THE 3000

T0 6016
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iFFIUM 6032 POSITION-
« SELECTOR VALVE
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6032 POSITION-
SELECTOR VALVE
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3000

Figure 1-8 Connecting Primary and Secondary Autosamplers

8. Now, connect the 6032 to the 3000. To do this, follow the steps

in Section 1.4.4, "Connecting the Autosampler to the 3000."

9. Do not replace the covers or panels until you have made the elec-
tronic connections and checked the system for leaks. See the fol-

lowing sections.

The autosampler is connected electronically to the 3000 by way of a
cable. The cable extends from a connector on the rear of the autosampler
to the autosampler logic board in the 3000.

A\

CAUTION

Hold the autosampler logic board by the bracket or edge of the
board only. Avold touching the components or connections to
prevent damage from static discharge.

1-11




1 Connecting to the 3000

A an [ A T ""-l_f'.im»\ﬁ.\l‘.":,ﬂ B 2 I ) T

1.5.1 Instaliing the
Autosampler A WARNING }ﬂ
Logic Board
Electrical shock hazard inslde. Unplug unit before removing panels.

1. If you have not removed the corner (trap) and top panels on the
3000, follow the instructions in Section 1.4.1, Steps 1 and 2.

2. Locate the screw at the top of the 3000 that fastens the right
side panel to the 3000. Remove the screw.

3. Lift the side panel to expose the electronic circuit boards.

Note: If you have two autosamplers, you need to install two boards—
one for the 6016 and one for the 6032, Complete the following
steps for each board.

4. Choose any available middle slot in which to insert the autosamp-
ler logic board. The top and bottom slots are reserved for other
boards.

5. Remove the screw that holds the slot cover to the 3000. Keep the
screw nearby; you will need it later, Slide the slot cover out of the
3000.

6. Hold the board (still wrapped in its anti-static bag) in one hand
and touch one of the metal board brackets with the other hand
to discharge static electricity. Remove the board from the bag.

7. The autosampler logic board has a connector on it with remov-
able jumpers attached. The jumpers on the 6016 board are
positioned differently from the jurnpers on the 6032 board.
Check the jumper positions before installing the board into the
3000 by following these steps:

a. Locate the connector labeled "J3" on the board. It has the
rectangular-shaped jumpers on it and sits close to the large,
grey 64-pin connector.

b. Referring to the illustration on the next page, make sure that
the jumpers are set correctly.

1-12 AEROTrap 6016/6032 with the 3000
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(]

Jumpers set to operate Jumpers set to operate
with a 6016 with a 6032

" £1 " represents one jJumper

" o " represents one connector pin

Figure 1-9 Jumper Settings on the Autosampler Logic Boards

8. Insert the autosampler logic board into the slot. Secure the board
to the 3000 with the screw that you removed in Step 5.

9. Cover the circuit boards by replacing the right side panel. Tighten
the screw that secures the right side panel to the 3000,

After installing the autosampler logic board, connect the 3000 to the
autosampler by way of the cable.

Note: If you are using two autosamplers, you wiil need to install two
cables—one for the 6016 and one for the 6032, Follow the steps
below for each cable.

1. Insert one end of the cable into the connector on the autosampler
logic board.

2. Connect the other end of the cable to the matching receptacle on the
rear of the autosampler. Make sure that the cable is directly con-
necting a 6016 autosampler logic board to a 6016 autosampler and
the 6032 board to a 6032 autosampler. You cannot connect a 6016
autosampler logic board to a 6032 autosampler and vice versa.

(For instructions on electronically connecting the 3000 to your gas

chromatograph (GC), see the installation instructions shipped with the
3000-to-GC interface cable.)

1-13
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1 Connecting to the 3000

1.6 Checking for An autosampler/3000 system is sensitive to leaks. To ensure accurate,
Leaks reproducible results from analytical runs, the system must be leak-
tight.

Leak-check after you have completely assembled the system (except
for the panels and covers). The complete assembly includes the
electronic and pneumatic connections. See Sections 1.4 and 1.5,

/\  CAUTION

Do not use any type of soap solution (for example, Snoop or
Detect) to check for leaks. If soap gets In the lines, It will cause
increased background and adsorption.

Use an electronic thermal conductivity detector to check the fittings.
Use helium as the pressurizing gas. Do not use nitrogen because
clectronic leak detectors do not reliably detect nitrogen,

If an electronic leak detector is not available, you may use a 1:1

solution of isopropanol and water. Use the solution sparingly to avoid
contaminating the fittings. With a pipette or syringe, put a drop or two

of the solution on the fittings that need to be checked. If bubbles

appear in the solution after the system is pressurized, there is a leak. i .

Usually, the cause of a leak is a loose nut. Tighten the nut, but do not
overtighten: you could damage the ferrule that is inside the nut. A
leak can also be caused by a broken line or a missing or worn ferrule.

If you need assistance solving a leak problem, your
n Tekmar Service Representative can help. In the U.S.
ﬂ and Canada, call (800) 874-2004. Qutside the U.S. and
Canada, call (513) 247-7000.

/N WARNING 2

When checking for leaks, you are required to turn the power on to
the 3000 and autosampler(s) with the panels removed. The 3000's
side panels that cover the electronic clrcuit boards are an exception
to the rule-they do not have to be removed and should be installed
before leak checking the system. To avold electrical shock, do not
touch any of the system's internal parts!

1-14 AEROTrap 6016/6032 with the 3000
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/N warnnG  zf

Sections of the autosamplers and the 3000 are heated
during operation. Do not touch internal parts!

. Turn on the 3000.
. Press the ENTER key at the System Ermror/System Reset Screen.

. Allow the 3000 to run through the automatic self-test. After the self-

test, the Standby Status Screen appears on the display.

. Referring to the leak checking instructions in Chapter 3 of the-3000

Purge and Trap Concentrator User Manual, set gas flow and
pressure.

/N CAUTION

Tum on the gas siowly. A sudden burst of pressure
can damage the 3000's pressure gauge.

5. Tum on the autosampler(s).

The information in the following steps is intended to be as thorough as
necessary to leak-check the system. However, if you want more infor-
mation about starting the system, the hand-held terminal keypad or using
the software, refer to the 3000 Purge and Trap Concentrator User
Manual.

6. To program the 3000 to recognize the autosampler(s), follow the steps

on the next page.

Note: To view all the information on any three or four-line screen, see

the display on the hand-held terminal. The screen on the front of
the 3000 is capable of displaying only two lines; It will display only
the first and third lines of an Operating Status Screen,

1-15
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At the Standby Status Screen, press METH on the keypad.
The Method Operations Screen will appear on the display.

If the number in the Method field is not the number 4,

enter the number 4 by pressing the appropriate numeric
keys. If you make a mistake, press the BKSP (Backspace) or
CLEAR key, then enter the correct number. Press the
ENTER key to save the entry.

. On the Method Operations Screen, "60XX" must appear in

the Type field for the 3000 to recognize the 6016 and/or
6032. ("60XX™ is the generic term for "Autosampler”.) If
"60XX" appears in the type field, skip Steps ¢ and d and go
to step e. If "3000" appears in the Type field, press the C
key to access the Method Commands Screen. Proceed to
Steps c and 4.

At the Method Commands Screen, press A (or press

ENTER when A is highlighted with < > brackets). The

Change Type Screen will appear on the display.

. Press any numeric key to cause the number in the type field

to change to "60XX", Press E to accept the entry and return
to the Method Operations Screen.

Press the SCHED key on the keypad. The Schedule Oper-
ations Screen will appear.

Press E at the Schedule Operations Screen to access the
Edit Schedule Screen.

. Enter the number 1 for the start position. Press ENTER to

save the entry. If you realize that you have made a mistake
after pressing ENTER, press ENTER until the entry is
highlighted again, then enter the correct number.

. Enter the number 16 for the stop position, then press

ENTER on the keypad.

Enter the number 4 for Meth (method). Press ENTER.
Enter the number 1 for RPS (runs per sample), then press
ENTER. If you are not installing a 6032, skip step k and
proceed to step 1.

. If you have a 6032 connected to the 3000, 16 more sample

positions need to be recognized. On the second line of the
Edit Schedule Screen, enter 17 for the start position and 32
for the stop position. Enter 4 for Meth (method) and 1 for
RPS (runs per sample).

Press the SCHED key. The Schedule Operations Screen
will appear on the display. At this screen, press the C key.
The Schedule Commands Screen will appear.

m, Choose Run Schedule by pressing A.

AEROTrap 6016/6032 with the 3000
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Repeatedly press STEP until you see the Sample Desorb Screen
appear on the display.

Press HOLD; this keeps the system in Sample Desorb Mode and
causes it to pressurize.

Let the system pressurize for about five minutes. During this time,
find out which autosampler position is active. An active autosam-
pler position is one that is processing or ready to process a sample.
Each autosampler position must be checked for leaks when it is
active, Press SCHED, then the A key. The Sample Status Screen
appears. On this screen, the number for the sample location is the
number for the active autosampler position. To exit the Sample
Status Screen, press STATUS.

If you have not removed the panels and covers on the 3000, do
s0 now. Refer to Section 1.4.1 to remove them.

If you are using a new 3000 for the firet time, it will need to be fully
leak-checked also. See the leak-checking section in the 3000
Concentrator Purge and Trap User's Manual.,

Inside the 3000, leak-check the sample and desorb line connections
from the autosampler's transfer line.

If you have not removed the rear compartment covers on the auto-
sampler(s), do so now. Refer to Section 1.4.5, steps 3 and 4 to
remove them.

Before you leak-check the autosampler position, make sure that it
is active. (Press SCHED, then choose option A to find the number
or location of the active autosampler position.) Allow the active
position to pressurize. For each active position, visually follow the
lines to locate all the fittings. Leak-check the fittings and the lines.
Do not forget the fittings on the front panel.

Using the STEP key on the hand-held terminal keypad or the step
switch in the upper right-hand corner of the autosampler, advance
to the next autosampler position. When you advance to another
autosampler position, that position is automatically made active.

Repeat steps 13 and 14 for each autosampler position. If the

6016 is the only autosampler that you are using, leak-check all 16
sample positions. If you are using a 6016 and a 6032, check all 32
sample positions plus the two transfer line connections (fittings) on
the 6032's eight-port valve, See Figure 1-7 in Section 1.4.5 to locate
the eight-port valve.

1-17
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1 Connecting to the 3000

1.7 Replacing the 1. Replace the 3000's valve oven cover, being careful not to pinch
Panels and the lines. Make sure that the two tabs on the valve oven cover are
Covers inserted into the two slots on the top of the 3000. Insert the

thumbscrew into the front of the cover and tighten it finger-tight,

2. If you have not replaced the right side panel which covers the
electronic circuit boards, do so now. Tighten the screw to secure
the panel to the unit.

3. Replace the 3000's top panel by lining it up with the pear-shaped
slots and sliding the panel back until it seats.

4, Replace the 3000's corner (trap) panel by lining the panel up with
the slots. Slide the panel toward the 3000, then back until it seats.
Tighten the two 1/4-turn screws.

5. Replace the valve oven cover(s) on the autosampler(s). Tighten
the nuts with a 3/8 inch socket wrench.

6. Replace the panels on the autosampler(s). Tighten the 1/4-turn

SCrews.
1.8 Acknowledgin To cause the 3000 to acknowledge the presence of the 6016 and/or
the Autosampler 6032:

1. Turn on the autosampler(s).

2. Turn on the 3000.

3. Press ENTER at the System Error/System Reset Screen.
4. Allow the system to run through the automatic self-test.

5. Atthe Standby Status Screen, press METH to access the Method
Operations Screen (Figure 1-10).

Select Method

Method 2
Type 60XX
< C > = Commands E = Edit

Figure 1-10 Method Operations Screen

1-18 AEROTrap 6016/6032 with the 3000




1.8 Acknowledgin
the Autosampler,
continued

AEROTrap 6016/6032 with the 3000

Connecting to the 3000 1

6. If you wish to use the autosampler(s), the number in the method field
(Figure 1-10) should be a number for a method that includes the use
of a 6016 and/or 6032. A method is a programmed sequence of steps.
You can use a default (pre-programmed) method or you can repro-
gram a method to meet your specific needs. For more information on
methods, see the 3000 Concentrator Purge and Trap User Manual.

At the Method Operations Screen, change the number in the method
field (if it is necessary) by completing the following tasks:

a.
b.

C.

d.

Press the appropriate numeric key.

If you make a mistake, press the BKSP (Backspace) or CLEAR
key, then enter the correct number.

Press ENTER to save your selection.

If you realize that you have made a mistake after pressing
ENTER, press the ENTER key again. Enter the correct number.

Press C to display the Method Commands Screen (Figure 1-11).

Commands: Method 2
< A > = Change Type

C = Restore Default

E = Copy Method

Flgure 1-17 Msthod Commands Screen

Press A (or press ENTER when A is highlighted with < > brackets)
to display the Change Type Screen (Figure 1-12).

Change Method Type

Method 2
Type 60XX
< A > = Abort E = Execute

10.

11.

Figure 1-12 Change Type Screen

"60XX" is the generic term for "air autosampler”. For the 3000 to
recognize the 6016 and/or 6032, "60XX" must appear in the type field.
If "60XX" does not appear in the type field, press any numeric key
until it appears.

Press E to accept the entry and return to the Method Operations
Screen.
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1 Connecting to the 3000

1.8 Acknowledgin
the Autosampler,
continued

1.9 Bakeout

1-20

12. Complete Steps 7 through 11 for any method that includes the
autosampler(s).

13. Set up a method schedule. A method schedule is a timetable that
organizes samples into groups and specifies the method to run
on each group. It also specifies the number of runs per sample.
See the 3000 Concentrator Purge and Trap User's Manual for
more information on method scheduling.

Method 13 is programmed into the 3000 at the factory. It is called
Bakeout . Bakeout is used when you want the system to antomatically
clean (bake out) each position on a 6016 and/or 6032.

/\  cauTion

Temperatures above 230°C will damage Tenax traps. You may
need to edit Method 13 so that temperature settings wiil not
exceed the maximum allowable temperatures for your traps.

To use Bakeout, place blank sample tubes in the autosampler(s) and a
blank trap in the 3000.

For more information on time and temperature settings (parameter

values) or methods, see the 3000 Concentrator Purge and Trap
User's Manual,

AEROTrap 6016/6032 with the 3000




Index

A
Accessories
connecting to the 3000, 3-14
Action keys, 5-3
Action screens, 5-9
AEROTrap autosamplers
configurations with concentrator, 1-4
ALS autosamplers
configurations with concentrator, 1-3
operation with concentrator, 2-10
AQUATek 50
configurations with concentrator, 1-3
AUTO key, 5-3
Automatic sample heater
description, 10-1
installation, 10-2 to 10-6
parameters, 10-6 to 10-7
parts, 10-8
safety, 10-1 to 10-2
specifications, 10-1
storage, 10-7

B
Bake, 4-12, 7-8
Bake Gas Bypass (BGB), 4-12
Bakeout, 6-4
Binary to Decimal conversion, 3-23
BKSP key, 5-5
Blank water preparation, 8-1
Bypass valve, 2-8, 4-5

illustration, 2-9

C
Carrier gas
connecting to the 3000, 3-6
inlet and outlet, 2-7, 2-8
Canyover, 12-10
Cleaning sample glassware, 8-10
Cleaning sample lines, 8-10
Cleaning the sample needle, 8-11
Cleaning the system, 8-10
CLEAR key, 5-5
Concentrator, unpacking, 2-3
CONF key, 5-4
Configuration screen, 3-17

Tekmar 3000

C, continued
Connecting to the GC, 3-1
Connections, pneumatic, 3-1
Controller, hand-held

action screens, 5-9

data entry screens, 5-10

illustration, 5-1

installation, 5-2

keyboard, 5-2 to 5-6

menu screens, 5-8

status screens, 5-7
Cryofocusing Inject, 4-12
Cryofocusing Module

configurations with concentrator, 1-4

operation with concentrator, 2-10
Cryofocusing Module Cooldown, 4-10
Custom Methods, 6-6 to 6-8
Customer service, 2-3, 11-1
Cycle time, 4-3

D
Data entry fields, 5-10
Data entry screens, 5-10
Date and time setting, 5-14
Default method schedules
restoring, 7-6
Default methods, 6-1 to 6-5
Default parameters, 6-1
restoring, 6-21
Desorb, 4-10, 7-7
Desorb Preheat, 4-10, 7-7
Desorb Ready, 4-10, 7-7
Desorb with drain, 4-12
Direct column connections, 3-8, 3-9
Display, front panel, 2-5
Display, time, 5-7
Drain tubing
installation, 3-13
Drain valve, 4-5
manual operation, 7-9
Dry Purge, 4-9




index

E
Editing screens
for 20XX methods, 6-13, 6-14
for 3000 methods, 6-8, 6-9
for Methods 1,3, 5, 7, 9, and 11, 6-8, 6-9
for Methods 2, 4, 6, 8, 10, and 12, 6-13, 14
for Method 14, 6-15
for Method 15, 6-16
for Method 16, 6-16, 17
ENTER key, 5-5
Errant Error, 12-16

F

Feed pressure valve, 7-9
Fields, data entry, 5-10
Fields, option selection, 5-10

G
Gas flows configuration, 3-25
GC handshaking, 3-25
GC interface card, installation, 3-13, 3-14
GC VO signal characteristics, 3-21
GC Port configuration, 3-17 to 3-21
GC Synchronize, 4-8
GC Type, 3-17 t0 3-21
GO TO key, 5-3

Heating systems, 1-5
HOLD key, 5-3
HRP valve, 4-5

|
Inject, 4-12
Installation
GC interface card, 3-13, 3-14
hand held controller, 5-2
logic boards, 3-13
preparation, 2-1
unpacking the concentrator, 2-3
utility requirements, 2-1
Installed options, 3-25
Installed options configuration screen, 3-25
Interface cables, 3-18 to 3-20

K
Keyboard, 5-2 to 5-6

L
Leak checking, 3-15
Logic cards

installation, 3-13
Low Volume Insert, 3-2

M
Material Safety Data Sheets, 1-9 to 1-16
Max Fail Safe, 12-11
MCS Cooldown, 4-9, 7-7
Memory allocation, 12-15
Menu screens, 5-8
METH key, 5-4
Method editing, 6-6
for 20XX methods, 6-13
for 3000 methods, 6-8
for 60XX methods, 6-16, 17
for AQUATek methods, 6-14, 15
Method parameters
for 20XX and 3000 methods, 6-9 to 6-12
for Method 16, 6-18 to 6-20
for Methods 14 and 15, 6-16

Tekmar 3000



M, continued

Method schedules
changing, 7-3, 7-4
changing during a run, 7-5
creating, 7-1
default, 7-3
resetting, 7-11
reviewing current status, 7-12
running, 7-5

Methods, 4-1

Methods, copying, 6-7

Microprocessor
specifications, 1-6

Min fail safe, 12-11

Moisture-control system
illustration, 2-6
specifications, 1-6

NEXT PAGE key, 5-5
Nickel tubing, 3-3, 3-7

0

Open thermocouple, 12-12

Operating environment, 2-1, 1-5

Operating parameters, 4-6

Operating sequence, 4-2
changing the normal step sequence, 7-10
interrupting, 7-10 '

P
Parameters, method, 6-8 to 6-21
Parts list
Automatic sample heater, 10-8
3000, 11-1t0 11-8
TURBOCool, 9-7
Pneumatic connections, 3-1
Pocket heater, 10-1
Power Fail, 12-12
Power requirements, 2-1
Preheat, 4-8
Preparing blanks, 8-1

Tekmar 3000

P, continued
Prepurge, 4-8
Pressure gauge, 2-5
PREV PAGE key, 5-5
Purge, 4-8, 7-6

Purge gas supply, 2-2
Purge Ready, 4-7, 7-6

Q
Queue, 12-15

R

RESET key, 5-3

ROM version, 5-15

Running samples, 7-6, 7-8, 7-10

)

Safety, 1-8, 12-2

Sample Bake, 7-8

Sample Fill, 4-8

Sample gas flow, 3-12

Sample glassware, 2-5
cleaning, 8-10
installation, 3-10
specifications, 1-5

Sample handling, 8-3

Sample lines
cleaning, 8-10

Sample preparation, 8-2

Sample pressure settings, 3-11

Sample/purge gas
connecting to the 3000, 3-2
inlet and outlet, 2-7, 2-8

Sample/purge valve
illustration, 2-9

Sample size, 8-3

Sample tee, 2-8

Sample valve, 2-8, 4-4
illustration, 2-9

SCHED key, 5-4

Screens

operating status, 5-7

Index

i
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S, continued
Self Tests, 5-12 to 5-14
Sensitivity, 12-8
Septum needle adapter, 3-2
SETUP key, 54
SHIFT key, 5-5
Six-port valve, 2-8, 4-5
Desorb setting, 4-6
illustration, 2-9
Special GC Type, 3-18
Specifications, 1-5 to 1-7
Standards, 8-1
aqueous, 8-2
blank water, 8-1
methanol, 8-2
Standby flow, 3-25
Standby setting, 4-5
START key, 5-3
Start-Up screen, 5-12
Status display, front panel, 2-5, 5-6
STATUS key, 5-4
Status screens
on the hand-held controller, 5-7
STEP key, 5-3
System configuration, 3-17, 6-6
System information screen, 5-15

T
TekLink™, 2-11
Tekmar 3000
configurations, 1-3
dimensions, 1-5
functions, 1-2
illustration, 1-1, 2-4
weight, 1-5
Temperature screens, 7-13
TEMPS key, 5-4
Terminal, hand-held, 2-4
TPC valve, 2-8
Transfer line
connecting to the 3000, 3-3

T, continued
Trap, 2-6
conditioning, 8-9
replacing, 8-8
Trap Bake, 7-8
Trap, mtemnal
specifications, 1-5
Trap pressure control settings, 3-11
Trap pressure control valve, 2-8, 4-6
Trap Types, 8-4 to 8-7
Tube heater, 10-1
TURBOCool, 2-10, 4-8
applications, 9-2 to 9-3
description, 9-1 to 9-2
operating cycle times, 9-5
parameters, 9-5
parts, 9-7
safety, 9-4
specifications, 9-4

U
Unit type, 5-15
Utility requirements, 1-5, 2-1

v

Valve oven
illustration, 2-9
Valves
bypass, 4-5
drain, 4-5
HRP, 4-5
sample, 4-4
six-port, 4-5
trap pressure control, 4-6
Valving, 1-6
Vent, 4-5, 12-6
Vent valve, 4-5

V4
Zero sample schedule, 12-14

Tekmar 3000
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