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Tekmar designs, manufactures, and tests its products to meet many
national and international standards. Because the AQUATek 50 is a
sophisticated technical product, you must properly install, use, and
maintain the instrument to ensure that it continues to operate within its
normal specifications. Also, you must adhere to and integrate the follow-
ing instructions into your safety program when installing, using, and
maintaining this Tekmar product. Failure to follow the proper instructions
may invalidate the warranty.

* Read all instructions prior to installing, operating, and servicing the
product. Follow all warnings, cautions, and instructions marked on
and supplied with the product and in this manual. If you do not under-
stand any of the instructions, contact your Tekmar representative for
clarification. -

» Educate your personnel in the proper installation, operation, and
maintenance of the product. -

* To ensure proper performance, only qualified personnel should install,
operate, update, program, and maintain the product. -

« Install your equipment as specified in the installation section of this
manual and according to applicable local and national codes. Connect.
all products to the proper electrical and pressure sources.

+ When replacement parts are required, ensure that qualified people
use replacement parts specified by Tekmar. Unauthorized parts
and procedures can affect the product’s perforrnance and jeopardize
safety. Using look-alike substitutions may result in fire, electrical
hazards, or improper operation.

+ Ensure that all equipment doors are closed and protective covers are in
place, except when maintenance is being performed by qualified
persons, to prevent electrical shock and personal injury.
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Introduction 1

1.1 Scope of the This manual describes the AQUATek 50 autosampler and tells you how to:
Wanual « Install the instrument

*» Load vials

* Operate the instrument

« Perform routine maintenance and troubleshooting procedures

* Order replacement parts and service support

1.2 How the Manual The manual is organized into nine main sections.
is Organized |
Section 1 - Introduction is an overview of the manual organization. It
also gives a brief description of the instrument and how it
operates. , :
Section 2 - Safety and Specifications warns of possible safety hazards
and lists product specifications.
Section 3 - Installing the AQUATek 50 includes set up, pneumatic,
| hydraulic, electronic connections as well as a description of
major components of the AQUATek 50.
Section 4 - Overview of the Microprocessor explains the program
panel, keypad, and the program steps.
Section 5 - Operating the AQUATek 50 has step-by-step instructions
for running the instrument.
Section 6 - Routine Procedures and Maintenance covers changing
sample loops and filter, cleaning, and leak checking.
Section 7 - Troubleshooting discusses potential electronic problems
and recommended solutions.
Section 8 - Service and Parts tells you how to contact the Service
" Department for service support and replacement parts.
Section 9 - Diagrams includes wiring and flow diagrams.

1.3 Assumptions The manual assumes the following:

« That you have access'to a Tekmar™ Purge and Trap Concentrator and
are familiar with Purge and Trap Gas Chromatography technology.

AQUATek 50 -1
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1 Introduction

1.4 Conventions Uséd
in the Manual

/\ DANGER

- /\ WARNING
/N\ CAUTION

Note;

1.5 Figures Used
in the Manual

To help you locate and interpret information more easily, the manual
uses certain typefaces and symbols with specific meanings, including:

This symbol alerts you to a situation where incorrect operation of the
instrument could result in electrical shock or other serious hazard and
cause severe and permanent personal injury as well as damage to your

equipment.

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

This symbol indicates that incorrect operation could lead to
equipment damage.

The "notes" throughout the text point out very useful information.

Lo

The following figures are included in the manual for illustration

purposes.
Figure # Description Page #
1-1 AQUATek 50 1-5
3-1 AQUATek 50 3-2
32 Keypad 3-3
3-3 Vial Cooler 34
34 Priority Sample Access Door 3-4
3-5 Internal Standard Vessel 3-5
3-6 Vial Tilt Mechanism/Elevator 3-6
3-7 Vial Ejection Chute 3-7
3-8 Pressurize Gas Adjustment Screw. 3-8
3-9 Right Top Interior Components 3-9
3-10 Right Door Interior Components 3-10
3-11 Lower Left Interior Components 3-11
3-12 Rear Pane] Components 3-12
3-13 Electronics Section - 3-13
3-14 CPU Board 3-14
3-15 Transfer Line Fitting Locations 3-16
3-16 Blank Water Generator 3-18
3-17 Cable - 2000 or 3000 to AQUATek 50 3-20
3-18 Cable-LSC-2 to AQUATek 50 3-22
3-19 Internal Standard Vessel 3-25
3-20 Access Door 3-26
3-21 Vial Cooler 3-33
continued

AQUATek 50




B L L LT A e Y R N A R ;1_‘],”':-"7?1.4%51:( et R e e R R g -

Introduction 1

Flgure # Description Page #

. 1.5 Figures Used .In

the Manual (cont.)
Sec.5 | Standby/Settle Mode (one sample) Flow Diagram 5-33a
Prepurge Mode (one sample) Flow Diagram 5-33b
Dilution Loop Fill Mode (one sample) Flow Diagram| 5-33c
Dilution Transfer Mode (one sample) Flow Diagram | 5-33d
Sample Pressurize Mode (one sample) Flow Diagram| 5-33e
Sample Transfer Mode (one sample) Flow Diagram | 5-33f
Internal Standard Transfer (one smpl) Flow Diagram | 5-33g
Standby/Sample Running (one smpl) Flow Diagram | 5-33h
Empty Vial Mode (one sample) Flow Diagram 5-33i
Backflush Filter Mode (one sample) Flow Diagram | 5-33j
Sample Loop Fill/Rinse (one smp!) Flow Diagram 5-33k
Backflush Needle Mode (one sample) Flow Diagram | 5-331
Purge Filter Mode (one sample) Flow Diagram 5-33m
Sample Loop Fill/Rinse (one sample) Flow Diagram | 5-33n
Transfer Line Rinse Mode (one smpl) Flow Diagram | 5-330
Standby/Settle Mode (two samples) Flow Diagram | 5-35a
Prepurge Mode (two samples) Flow Diagram - 5-35b
Sample Pressurize (two samples) Flow Diagram 5-35¢
Sample Transfer #1 (two samples) Flow Diagram 5-35d
Sample Pressurize #2 (two samples) Flow Diagram | 5-35e¢
. | Internal Standard Transfer #1 (two samples) Flow | 5-35f

Standby/Sample Running (two samples) Flow Diag. | 5-35g
Sample Transfer #2 (two samples) Flow Diagram 5-35h
Internal Standard Transfer #2 (two samples) Flow 5-35i
Standby/Sample Running (two samples) Flow Diag. | 5-35j
Empty Vial Mode (two samples) Flow Diagram 5-35k
Backflush Filter Mode (two samples) Flow Diagram | 5-351
Sample Loop Fill/Rinse (two samples) Flow Diagram| 5-35m
Backflush Needle (two samples) Flow Diagram 5-35n
Purge Filter Mode (two samples) Flow Diagram 5-350
Sample Loop Fill/Rinse (two samples) Flow Diagram| 5-35p
Transfer Line Rinse (two samples) Flow Diagram 5-35q
6-1 Vial Tilt Adjustment Cam Location 6-4
Sec. 9 AQUATek 50 Flow Diagram
AQUATek 50 Wiring Diagram (110V)
AQUATek 50 Wiring Diagram (220V)
Assembly Kit Components - AQUATek 50
Right Top Interior Components - AQUATek 50
Lower Left Interior Components - AQUATek 50
Right Interior - AQUATek 50 _
Right and Rear Views - AQUATek 50

Rear Panel - AQUATek 50
. Electronics Section - AQUATek 50
CPU Board - AQUATek 50
2000 or 3000 I/O Cable - AQUATek 50

AQUATek 50 13
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1 Introduction
1.6 Product The Tekmar AQUATek 50 is a menu-driven, microprocessor-con- ".
Description trolled automatic sampler that works in conjunction with the Tekmar

Purge and Trap Concentrator. It is designed to handle drinking water
and wastewater* samples when no additional sample preparation is
required. The unit processes up to 50 vials at a time, and allows new
vials to be loaded during a run without interrupting the AQUATek 50
operation sequence.

With the AQUATek 50, you can change program parameter values
and store four complete sets of values as "Method 1", "Method 2",
"Method 3", and "Method 4" in the instrument's memory. The
defaults for each method are the same, but you can customize each
method independently to reflect a specific set of parameter values,
including running blank samples at programmed intervals to ensure
system integrity.

The AQUATek 50 accommodates Environmental Protection Agency
(EPA)-specified 40 ml vials. With an external refrigerated

recirculating bath (available from Tekmar but not included), samples

are held at 4° C as stated in the EPA protocols. Before analysis, vials

are moved to a zone where they warm to room temperature. Each

sample then moves to a vertical position to allow particulates to settle )

for a programmed time. The AQUATek 50 moves the sample onto a .
fixed needle that has been swept with inert gas, such as helium or '
nitrogen. The vial is pressurized with inert gas, transferring the

sample to a loop and finally to the Purge and Trap Concentrator.

Aninternal standard (fluorobenzene and 2-bromo-1-chloropropane in
methanol, for example) may be added to the system through a fixed,
interchangeable sampling loop.

A built-in filter/backflush system allows you to program the
AQUATek 50 to rinse the sample lines and needle between cycles
when running particulate-laden (wastewater) samples.

A "high priority"” sample may be added to the AQUATek 50 without
interrupting the current cycle. Details of this operation are in Section
5.10 of the manual,

* Particulate content in wastewater samples is not to exceed 14 mm
above the bottom of the vial (when the vial is in a vertical position).

14 . AQUATokSO
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21 Safety
Precautions

AQUATek 50

Nk e AR AR (s i 3 i e A T

Safety and Specifications 2

The AQUATek 50 meets Class 1 safety requirements.

/\ WARNING }a

Electrical shock hazard inside. All panels must be securely
fastened when the instrument Is operating. ALWAYS UNPLUG
THE INSTRUMENT FROM ITS POWER SOURCE BEFORE
SERVICING.

/N CAUTION

This equipment generates, uses, and can radiate radlo
frequency energy. If it is not Installed and used in
accordance with the manual, it may cause interference to
radlo communications. This unit has been tested and
found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of FCC rules, which
are designed to provide reasonable protection against
such interference when operated In a commerclal

- environment. Operation of this equipment in a residential
area s likely to cause interference, In which case the user,
at his own expense, will be required to take whatever
measures may be required to correct the interference.

/\ CAUTION

To avold clogging the AQUATek 50, the blank water generator
shipped with your unit must be connected to a water supply.
Failure to comply with this guldeline may vold your warranty.

/N\ CAUTION

Auto Drain or Sample Drain must be turned on at the concentrator
before operating the AQUATek 50. Fallure to do so may result in
damage to the AQUATek 50 and the concentrator. Auto Draln or
Sample Drain instructions are covered In Sec. 3.7.1.

24
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2 Safety and Spedifications

2.2 Specifications

Sample Vials:

Sample Chamber:

Sample Loops:

Internal Standard
Loops:

Transfer line:

Vaiving:

Tubing:

" Electronic
Control:

Outputs:

Inputs:

2-2
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The AQUATek 50 meets the following design and operating a .
specifications. S

Nominal 40 ml capacity, hole cap with teflon-faced silicone septum, per
EPA specification. 95 mm; 2 1/2 cm cap :

Fifty vial capacity water-jacketed sample vial chamber designed to
provide storage of samples at 4° C per EPA specification when used with
an external refrigerated recirculating water bath (available but not in-
cluded - p/n 21-0240-000)

Stainless steel, 5, 10, or 25 ml volume. 5 ml standard

Stainless steel, 5, 10, or 25 pl volume. 10 pl standard (serial #s 92214001
and greater); 5 pl standard (serial #s prior to 92214001).

i3

Pre-cleaned nickel, 1/16" O.D. x 0.040" 1.D., length as required

Two 2-position 6-port switching valves for sample and internal standard

loop functions ( .

Seven 2-port solenoid valves for Sample Pressurize, Internal Standard
Pressurize, Internal Standard Drain, Sample Transfer, Internal Standard
Transfer, Purge Valve and blank water functions; two 3-port solenoid
valves for backflushing filter and sample drain

1/16" nickel sample lines

CMOS 8-bit 6303 microprocessor with 64K ROM (Read Only Memory)
and 2K RAM (Random Access Memory), parameter entry via a tactile
response panel including a numeric keypad

Two-second 5 volt to ground for Purge Start

Four-second closure for Purge Ready

Two-second relay closure for GC Start, user selectable for beginning or
end of Desorb mode _

Four-second closure for advance to Desorb

Four-second closure for advance to Prepurge N .

AQUATek 50




2.2 Speclfications
(cont.)

Fuse Ratings:

Display:

BCD:

Environment
Requirements:

Water Sample

AQUATek 50

Size:

Weight:

Utilities:

Quality and
Capacity:

LU ,um-u-wﬁ\.‘m-j-n.y:-_-_ " I .T.,megurw” . -’_;r M T,. n "ﬁ\wmu“* SRR T L .

Safety and Specifications 2

115V Unit

F1  Input Power (Line) = 2.0 amp 250V (Time Delay)

F2  Transformer Secondary 3.0 amp 250V (Non-Time Delay)
F3 Transformer Secondary = 3.0 amp 250V (Non-Time Delay)

1l

230V Unit

F1 Input Power (Line)

F2 Input Power (Neutral)
F3 Transformer Secondary

1.25 amp 250V (Time Delay)
1.25 amp 250V (Time Delay)
3.0 amp 250V (Non-Time Delay)

nmn

64 x 240 pixel dot graphics LCD screen
Binary-coded decimal output of sample vial number
Operating temperature:10° to 30°C

Storage temperature: -20° to 60°C
Relative humidity: 10 to 90% with no condensation

Depth: 22 in. (56 cm)
Width: 14 in. (36 cm)
Height: 29 in. (74 cm)

Net Weight: 65 Ibs. (30 kg), Shipping weight: 85 Ibs. (39 kg)

Voltage: 115V 10%,230 W 230V £10%, 288 W

Frequency: 50 or60 Hz + 1%

Purge gas: Ultra high purity (99.999%) helium or nitrogen, 20 to 200
psi. Hydrocarbon content <0.5 ppm.

* Water samples containing up to 14 mm particulate content (when
measured from the bottom of a 40 ml vial in a vertical position).

* Capability to run particulate-laden samples with these added features:
* Settle mode to allow particulates to settle before sampling
+ Filter and needle backflush capabilities
* Blank water rinse function
» Sample dilution of 20% to 100%

» As long as a sample meets the above particulate criteria, concentration
of organics should not be a major problem. Since the AQUATek 50
handles the sample only in the liquid phase, carryover is not inherent to
the instrument. The limiting factor for high concentration samples is
the potential for carryover in the concentrator side of the system. The

AQUATek 50 will not create additional carryover.
2-3
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3.1 General
Information

3.2 Preparing Your
Work Space
for the
AQUATek 50

3.3 Power
Requirements

3.4 Unpacking the
Instrument

AQUATek 50
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Installing the AQUATek 50 3

The system setup and installation sections are intended to be as thorough .
as possible. If in doubt on any point, contact Tekmar toll free at

(800) 874-2004, or outside the U.S. at (513) 247-7000. If installation is
not directed or performed by Tekmar personnel, the operator must be
thoroughly familiar with the setup and installation sections of this

manual and all installation, microprocessor, and operating procedures in
the Tekmar concentrator manuals before proceeding.

Tekmar Company strongly recommends that the AQUATek 50 be kept
on at all times (other than when it is being serviced, during power
failure, etc.) for optimum unit longevity and reliability.

Place the AQUATek 50 on a sturdy, stable bench surface immediately
adjacent to your concentrator. Allow enough space on the right side of
the AQUATek 50 for the vial collection bin, or position the unit at the
end of a work table wherc a large waste container can accommodate
disposed vials. You will need to place a large (5 gallon is recommended)
container at the rear of the AQUATek 50 to collect rinse water;
otherwise, route to a drain.

The 115V unit requires a 50 or 60 Hz single phase power source at 115V
+ 10%. The 230V unit requires a 50 or 60 Hz single-phase power source
at 230V + 10%. For the 115V unit, the maximum current draw is 2 amps
and maximum power consumption is 230 watts. For the 230V unit, the
maximum current draw is 1.25 amps and maximum power consumption
is 288 watts. The 115V unit power cord is terminated with a 3-prong
straight blade plug and requires a matching receptacle. The 3-prong plug
is a safety feature. Do not defeat its purpose by using 1t with an
inappropriate receptacle.

Note: Make all pneumatic and water connections before powering up the
instrument.

Remove the accessory packages and the instrument from the shipping
container. ‘

Nots: Carefully examine the instrument. If there is visible damage to the
instrument or to the accessories, notify both the shipping carrler and
Tekmar Company immediately. Do not install the unit until directed to do
s0 by a Tekmar Representative. Failure to comply with these instructions
may vold your warranty on components damaged in shipment.

+ Do not return any materials to Tekmar Company without prior
authorization.
+ Save all shipping materials untll proper operation of the instrument is
verified.
341
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3 Installing the AQUATek 50

3.5 Overview of The major components of the AQUATek 50 are found on the front o
the AQUATek 50| portion of the instrument, in the right interior of the unit, the left interior .
Components of the unit and on the back panel. The following pages describe and

illustrate these components.

3.5.1 Front Section ~ The keypad, priority sample access door, vial cooler, and internal
standard vessel are the major components on the front panel of the
AQUATek 50. Each is described on the following pages.

Keypad

Internal Standard
Vessgael

~ Vial Cooler

- Priority Sample
Access Door

Figure 3-1 Tekmar AQUATek 50

32 - AQUATek 50




. 3.5.1.1 Keypad

AQUATek 50

Installing the AQUATBk 5 3

The AQUATek 50 keypad is the center of control for all operator tasks.
Detailed explanations of the functions of each of the keys can be found in
Section 5 of this manual.

O0OE

0006
uulula
0

200

) ) ) )
(em o (o Jo) (= o) (o) (s [ ' (e ' )

Figure 3-2 AQUATek 50 Kaypad
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3 Installing the AQUATek 50

3.5.1.2 Vial Cooler

3.5.1.3 Priority
Sample
Access
Door

The vial cooler accommodates up to 50 EPA-specified 40 ml vials in five
rows of 10. It holds the vials in a ready state for processing by the
autosampler.

Vial Cooler e ]

Figure 3-3 Vial Cooler

The Priority Sample Door enables you to interrupt the original sampling
cycle whenever you need to run a "high priority” vial. When the door is
lifted, you can place the vial horizontally on the ramp. The vial slides
into position immediately after the current vial is processed. A keypad
prompt alerts the AQUATek 50 to process the priority sample before
resuming the cycle.

Accass Door

Figure 3-4 Priorily Sample Access Door

AQUATak 50




Instaliing the AQUATek 50 3

3.5.14 Internal The intemal standard vessel (p/n 14-4487-024) is a 100 ml capacity glass
. Standard container with a 1/2" neck.
Vessel

Internal
Standard
Veassgel

Figure 3-5 Intemal Stendard Vessel

/N\ CAUTION

Even If you do not plan to use the Internal Standard, you must
have the Intemal Standard Vessel instalied to ensure proper
sample transfer.

AQUATek 50 35
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3 Installing the AQUATek 50

3.5.2 Right Interlor The right interior (lower section) of the AQUATek 50 houses a number g .
AQUATek 50 of electronic, hydraulic, pneumatic, and mechanical components. Those
(Lowgr Section) to be discussed in this section of the manual are:

Vial Tilt Mechanism

Vial Elevator

Vial Ejection Chute

Pressurization Gas Adjustment Screw

PR =

3.5.2.1 Vial Tiit ‘The vial tilt platform mechanism brings the vial from a horizontal
Mechanism/ position (after it leaves the vial advancer tray) to a vertical position under
Elevator the sample needle in preparation for sampling.

13

3.5.2.2 Vial Elevator | The Vial Elevator raises the vial up onto the needle for sampling.

Vial Tilt Mechanism o Elevator Mechanism

Figure 36 Viel Tit Mechanism/Vial Elevator

36 AQUATek 50
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Installing the AQUATek 50 3

3.5.23 VialEjection| The Vial Ejection Chute sends the finished vials out of the AQUATek 50
. Chute into a container that you place below the chute.

Figure 3-7 Vial Efaction Chute

AQUATek 50 37




3 Installing the AQUATek 50

3.5.24 Pressurization| You will set the pressurization gas at this screw using a flat head , .
Gas screwdriver. Recommended setting is 20 p.s.i.
- Adjustment
Screw
o
) | @ M-
o ()
o 000
(')
(4
A @
[ [ ] [ ]
()
[ )
@ ') @ g
|— . . - @ ®

N\
Pressurization Gas
Adjustment Screw

Figure 3-8 Pressurization Gas Adjustment Screw Location

38 AQUATek 50




3.5.3 Right interior
AQUATek 50

(Upper
Sectlon)

AQUATek 50
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Installing the AQUATek 50 3

The right interior (upper section) of the AQUATek 50 consists of the

following main components.

» Right door and interior components

» Sample transfer valve

* Internal standard transfer valve

Sample pressurization valve
Sample needle block assembly
Rinse water valve

¢ Intemnal standard drain valve

« Filter

* Purge Pressure Valve

« 3-Port Backflush Valve

* 3-Port Drain Valve

[ ] L ] - L]

2

Internal standard pressurization valve

Purge
Sample Pressure
Rinse Transfer Valve
\anahtg vaive Internal Standard
Internal Standard Transfer Valve
Pressurization Valve
() o o
d \ ° SURIZE TRANSFER PRESSLRT FER
0 :
e N) & 1HO O OO
o o
o ©
: ?0 ®
Sample %
Pressurization \ i
Valve _
Sample ® \0 \
Needie Block| | \ ® \O
o Assembly 3.Port
Backflush Valve Internal
Filter Standard
3-Port Drain Valve
Drain Valve

Figure 3-9  Right Top Interior Components
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3 Installing the AQUATek 50

3.5.3.1 Right Door ~ The door on the upper right section of the AQUATek 50 provides access ' .
to the internal standard and sample flow controls; the 6-port internal
standard valve; internal standard loop; sample loop; and é-port sample
valve.
b NT. il . . AMPL L
@ RESSURIZE TRANSFER PRESSLRIZETRANSFER
6-Port
Internal
Standard Sample Loop
Valve
Intarnal ./
Standard
- @
N\

6-Port Sample Valve
Figure 3-10 Right Door Interfor Components
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3.5.4 Left Interior-
Lower Section

AQUATek 50

Installing the AQUATek 50 3

The left interior section of the AQUATek 50 contains these major
components: pressure gauge for rinse water; pressure regulator for rinse
water; advancer mechanism; vial advancer start-of-stroke sensor; left side

transfer line bulkhead.

Rinse Water Vial Advancer
Pressure Gauge Start-of-Stroke Sensor

-/\, in_v\/v\/\/\\ —

\ X

\\\- l/,l !m
é:‘- . -?E [=] I_
<

= 0/
17 B/ i
/ /o

Rinse Water Advancer Transfer Line
Pressure Mechanism Bulkhead
Regulator '

Figure 3-11 Lower Lef! interfor Components

31N
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3 Installing the AQUATek 50

3.5.5 Rear Panel These major components are found on the rear panel: .
*» Fuses * Cooler Inlet Fitting
* Concentrator I/O Connection » Blank Water Generator
* BCD Output Connection * Pressurization Gas Fitting
* Cooler Qutlet Fitting » Rinse Water Inlet Connection
* Internal Standard Drain Bulkhead * Condensate Drain Fitting
 Sample Drain Bulkhead
. Concentrator I/0 Connection
N Fuses
.
™ BCD Output
Connection
~~ Cooler QOutlet
Fitting
~ Cooling Fan |
[}
N
e Cooler Inlet
Sample Drain | /® /Fﬂﬂng
Bulkhead 5/
internal '
Standard
Drain o
Bulkhead o o
Pressurization Gas
Fitting
Blank Water i é
Generator V
Condensate Drain
o) Fitting
A
Rinse Water Inlet .
-
Figure 3-12 Rear Pansl and Components
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3.5.6 Electronics

Section

AQUATek 50

RE . ot St L

BRSNS AR i

Installing the AQUATek 50 3

The electronics section of the AQUATek 50 includes these major
components: BCD I/O cable assembly; transformer; and multi-function
PCB board.

Transformer  BCD /O Cable Assembly

/ /

U U
g e
i
| IF:E%-II I m
e %@%?
[;:'_:j':‘ - _ i
=% =
(o) m—y4 il /=00 > O
/

Multi-Function PCB Board

Figure 3-13 Electronics Section
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3 Installing the AQUATek 50

3.5.7 CPU Board The CPU (Central Processing Unit) is the "brains" of the AQUATek 50. e .
It is located directly behind the keypad. Refer to the illustration below.

ROM Chip

f===ns Al

AR s =m0

o= TIHIMIE rrmree e U

IE

Figurs 3-14 CPU Board
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Connections

. 3.6 Pneumatic

3.6.1 Connecting
Pressurization
Gas

AQUATek 50
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Installing the AQUATek 50

This section explains how to make gas connections from the AQUATek
50 to the Tekmar™ concentrators.

The AQUATek 50 requires a high purity (99.999%) hydrocarban tested
(total hydrocarbon content of 0.5 ppm or better) helium or nitrogen gas
supply at 20-200 p.s.i. This is normally supplied through a tee union from
the same gas supply that the concentrator uses. The 1/8" tee union and
1/8" copper tubing needed for this connection are available in the
AQUATek 50 Installation Kit (p/n 14-5094-000). '

To connect the pressurization gas:
1. Turn off the gas supply to the concentrator.

2. Disconnect the 1/8" copper tubing from the outlet of the hydrocarbon
trap between the supply tank and the back of the concentrator.
Remove the 1/8" union.

3. Remove the 1/8" brass nuts and ferrulcs from the tee union and
set them aside for later use.

4. Connect the tee union to the outlet of the hydrocarbon trap. Tighten
the nut 3/4-turn past finger tight.

Note: Notice the nut and ferrule on the outlet of the hydrocarbon trap.
This Is how all Swagelok ferrules should be orlented when "swaged".

5. Reconnect the line (removed in Step 2 above) to the tee union.

6. Using the 1/8" copper tubing and the fittings (removed in Step 3
above), swage a nut and ferrule onto one end of the tubing. It may
be easier to use the 1/8" union removed in Step 2. Tighten the union
3/4-turn past finger tight and immediately remove the union. Check

- the ferrule to ensure a proper connection.

7. Connect this end of the tubing (the end that you just swaged the
nut and ferrule on) to the remaining port of the tee union.

8. Route the tubing to the rear of the AQUATek 50 and trim as neces-
sary. Tekmar recommends leaving a few extra feet of tubing so that
you can easily move the unit when needed.

9. Swage a nut and ferrule (from the fittings saved in Step 3 or from the
supplied assembly kit box) onto this end of the tubing using the union
(from Step 2). Check for proper connection.

10. Connect the tubing to the Pressurization Gas bulkhead on the rear
of the AQUATek 50.

11. Turn on the gas supply. 315
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3 Installing the AQUATek 50

3.6.2  Pressurization 1. Locate the Pressurization Gas Adjustment Screw (refer to Figure / ’.
Gas Adjust 3-8 in this manual).
ment |

2. Using a flat head screwdriver, turn this screw clockwise while
viewing the pressure gauge on the front of the AQUATek 50.
Set the pressure at exactly 20 p.s.i.

3.6.3 Pneumatic 1. Connect the transfer line:
Connections -
AQUATek 50 a.. The transfer line can be routed out of the right or left side of the
to the instrument. The unit is shipped with the left side transfer line
Concentrator connected. The left transfer line is connected to the tee union

with a stainless steel nut. The right transfer line, which has a
brass nut, is installed in the unit but is not plumbed. It is
located adjacent to the tee union. To change this:

1. Remove the right side panel of the AQUATek 50.

2. Find the tee union connecting port #6 of the sample loop
valve (vA) to port #5 of the internal standard loop valve
(vB). The third connection of this union goes to the left E
transfer line. .

3. Disconnect the left transfer line and connect the right
transfer line (with the brass nut).

AQUATek 50
a . — ®
vy NS

Left Side Right Side

Transfer Line Transfer Line
Fitting Fitting

Figure 3-15 Lower Front of AQUATek 50
Transfer Line Fitting Locations .

continued
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3.6.3 Pneumatic
Connections -
AQUATek 50
to the
Concentrator
(cont.)

AQUATek 50
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Installing the AQUATek 50 3

. To connect a line to the glass sampler, use the 1/16"

nickel tubing (p/n 14-3845-002), and the 1/16" Valco nut
(p/n 14-0243-016) and ferrule (p/n 14-0241-016) supplied

* in the kit box. Uncoil the tubing.

Note: The line to the glass sampler requires premium grade
tubing for optimum performance. Trim the line as necessary.

. Slide the 1/16" nut onto the tubing, then slide the 1/16" ferrule

onto the tubing, so that the smallest end of the ferrule is
pointing forward. Insert the tubing into the transfer line
bulkhead until it stops. Tighten the nut no more than 3/4 tumn

past finger-tight.

Note: Be sure the tubing extends approximately 2 mm through
the ferrule. @ '

. Connect the other end of this line to the 1/4" - 1/16" reducing

union (p/n 14-2261-116) supplied in the kit box. The

appropriate ferrules are also included:

+ 1/16" Swagelok ferrule (p/n 14-0158-016)
* 1/4" Teflon ferrule (p/n 12-0041-016)

Note: the Swagelok ferrule is a two-part ferrule.

. First slide the nut onto the transfer line, then slide the flat

piece of the ferrule (with the ridge facing out) onto the transfer
line.

. Slide the cone end of the ferrule onto the transfer line

with the smallest part facing out. Tighten the nut onto the
union, making sure the tubing is scated in the union.

Note: Be sure the tubing extends approxlmntdy 2 mm through
the ferrule.

. Use the 1/4" Teflon ferrule to connect the union to the side arm

of the supplied glassware. Tighten the nut 1/4 turn past
finger tight.

10. Install the glassware onto the concentrator using the

instructions in your concentrator user manual.

BRI
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3 Installing the AQUATek 50

3.7 Hydraulic Hydraulic connections are the same for the AQUATek 50/LSC 2000, ; .
Connections AQUATek/3000 and AQUATek 50/LSC-2. The following instructions
explain hook-up procedures.

1. The blank water generator is a stainless steel cylinder mounted on the
lower center portion of the rear panel. Sec the illustration below.

2. Remove the shipping cap from the 1/4" fitting on the lower end
of the filter. '

3. Connect a pressurized (minimum 10 p.s.i.) water source to the
bottom of the filter cylinder and turn on the water.

4. Visually inspect for leaks.

5. Remove the left side panel of the AQUATek 50 to access the pressure
regulator at the bottom center of the unit.

6. Tumn the water supply on and set the pressure to 15 p.s.i.

7. Reinstall the side panel.

(@

A CAUTION

To avold clogging the AQUATek 50, the blank water generator shipped
with your unit must be connected to a water supply. Fallure to comply
with this guideline may vold your warranty.

Figura 3-16 Blenk Weter Generator :
318 AQUATek 50
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3.7.1 Autoor LSC-2 Auto Drain
. Sample Draln The AUTO DRAIN switch is located on the lower right section of the
Operation rear panel on the LSC-2. Flip it to the ON position.
2000 Auto Drain
1. In the Startup mode, press F1 (Meth) and enter the number of
the Method you wish to use.

2. Press F3 (Edit) for the Method Parameter screen.
3. Press PAGE DOWN to view the Auto Drain parameter.

4. Press F3 (=>) to place the highlighted box on the response
for Auto Drain.

5. Press ENTER.

6. Press F1 (ON) to activate the Auto Drain feature. Selecting ON
automatically changes the selection and returns the concentrator
to the Method Parameter screen.

3000 Sample Drain (Auto Drain)

To turn on the Sample Drain, use default Method 14 or default Method

. 15. If you choose to edit the default Method(s), make sure you turn on the
Sample Drain. See your 3000 manual for instructions on editing Methods.

Default Method 14 defines parameters for processing AQUATek 50 sam-
ples on the 3000, Default Method 15 defines parameters for processing
AQUATek 50 samples on the ALS autosampler(s) with the 3000. Both
Methods turn on the Sample Drain. See the 3000 manual for more infor-
mation on selecting Methods.

To indicate the system configuration to be supported by the selected
Method, choose either "AQUATek 50" or "AQUATck XX" from the
Change Method Type Screen. Choose AQUATek 50 if you are using the
AQUATek 50 with the 3000. Choose AQUATek XX if you are using the
AQUATek 50 with the ALS autosampler(s) and the 3000. For more
information, see Section 3.8.1 or refer to the 3000 manual.

/\  CAUTION

Tumn on Auto Drain or 8ample Draln when running the AQUATek 50 with
the Tekmarconcentrator. if Auto Drain or Sample Drain is not turned on,
the transferred samples will not drain from the concentrator sparger.
This may cause damage to the AQUATek 50 and the concentrator. When
. using Auto Drain or Sample Drain, particulate matter In the sample vial

' should not exceed 14 mm above the bottom of the vial (when the vial is in
a vertical position). '

AQUATek 50 _ 319
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3  Installing the AQUATek 50

3.8 Electronic This section provides instructions for making electronic connections .
‘Connections between the AQUATek 50 and the Tekmar concentrators and autosam-
plers.

3.8.1 Connecting the 1. Turn power off and unplug the AQUATek 50 and the concentrator.
AQUATek 50
to the 2. Locate the interface cable (p/n 14-4352-086) in the assembly kit.
2000 or 3000 |

Note: To operate the 2000 with the AQUATek 50 and with this cable, your 2000

should have ROM version 1.8 or higher. if you have an older ROM verslon,

please call Tekmar Customer Service at (800) 874-2004 to order a new ROM.

3. Insert the 9-pin "D" style connector into the receptacle labeled
"Concentrator I/O" on the rear of the AQUATek 50 until it clicks into
place (see Rear Panel diagram on page 3-12).
4, Locate the /O or interface board on the rear of the concentrator. The
board has two connectors extending out of its bracket. For the
interface cable to work properly, the switches on the 2000 /O
board need to be set correctly. Referring to the second table on the
following page, check the switch settings. Do not check switch
settings on the 3000 I/O board: configure or program the 3000 to ( .
acknowledge the AQUATek 50. See the third table on the following E

page.

5. Disconnect the concentrator-to-GC interface cable from the larger
of the two 1/0 board connectors on the rear of the concentrator. Plug
the two-way connector from the interface cable (p/n 14-4352-086)
into the open connector on the /O board.

6. Secure the plug with the two retaining screws.
7. Piggyback the GC interface cable onto the connector that is now

plugged into the I/O board on the back of the concentrator and secure
it using the two retaining screws.

e
TO AQUATEK 50
CONCENTRATOR

VO CONNECTOR
LENGTH 8 FEET

TO THE /O BOARD

CONNECTOR ON THE

REAR OF THE 2000 OR [ .

3000 CONCENTRATOR

Figure 3-17 Piggyback the Cable
320 'g AQUATek 50
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3.8.1 Connecting the
AQUATek 50
to the
2000 or 3000
(cont.)

AQUATek 50

Installing the AQUATek 50 3

2000/25-Pin Connector AQUATek 50/Concentrator I/O
16 Jumper
19 } - Ground 5 Green
1 Jumper
2 Purge Start 7 White
(Purge Permission output)
15 — Purge Ready 1 Red
' (Advance to Prepurge input )
20 — Begin Desorb —— 6 Black
( Advance to Desorb input)

Correct Switch Settings on the /O Board in the 2000

vo12 vo13
6 - closed _ 6 - open
* 4 - closed 2 - open
*3 - open ' '
2 - closed

* Desorb closure can be programmed for the beginning or end of
Desorb on the concentrator.

Note: For the remaining switch settings, please refer to the documenta-
tion shipped with your GC interface cable.

Configuring the 3000 to Acknowledge the AQUATek 50

1. Press C to display the Method Commands Screen.

2, Press A (or press ENTER when A is highlighted with <>
brackets) to display the Change Method Type Screen with the
cursor on the third line.

3. Press any number key. The option in the type field toggles each
time you press a number key. Choose AQUATek 50 or
AQUATek XX by pressing ENTER when the desired option
appears in the type field.

Concentrator Interface Signals

Purge Ready: closure from concentrator

- Purge Start: 5 volt to ground from AQUATek 50
Beginning of Desorb: closure from concentrator
GC Start: closure from concentrator

32




B R T i SR el I*Q‘y*:\?ww?m?mw - RN ».H TR - A B P"#‘:m‘?’:‘ﬂ[‘%‘/l‘“W}F—HWTP“‘W"‘:T‘ ot oo «\ B ,:P"W

3 Installing the AQUATek 50

3.8.2 Connecting the Note: You must order the slectronic interface cable (p/n 14-3783-000) .
AQUATek 50 for the L.SC-2 and AQUATek 50 connection. Please call your Tekmar Service |
to the LSC-2 representative for Information.

1. Turn off and unplug both units.

2. Insert the 9-pin "D" style connector into the receptacie labeled
"Concentrator [/O" on the rear panel of the AQUATek 50 until it
clicks into place.

3. Insert the 8-pin connector on the other end of this cable into the
socket labeled "Computer Interface” on the rear panel of the
concentrator.

4. Orient the cable so that the red wire is on the right, and the green
wire is on the left. (Red is #1; White is #2, and Green is #3).

5. Connect the black and tﬁe blue wires to the T-2 terminal block
located above the screw terminals on the rear of the concentrator.

Note:You may have to remove the rear panel to access the terminal block.

6. Connect the orange (or brown) wire to screw terminal #8 above the .
computer interface socket. ( .

7. Early model concentrators may require a jumper wire between screw
terminals 3 and 7 of the LSC-2 to enable the LSC-2 to step into the
Purge mode when the AQUATek 50 goes to Sample Transfer.

Note: If you experience problems with any step In these proceduras,
please contact Tekmar Service at (800) 874-2004.

10 LSC-2
1/0 SCREW
TERMINAL #8

TO AQUATeK 50
CONCENTRATOR LO

X
10 LSC-€ —

COMPUTER SOCKET

' ure 3-18  Cable, LSC-2 to AQUATek 50
3 e AQUATek 50
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._ 3.8.2 Connecting the

AQUATek 50
to the LSC-2
(cont.)

AQUATek 50
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Installing the AQUATek 50 3

LSC-2 To AQUATek 50 Pin Out
LSC-2/Computer Socket AQUATek 50/Concentrator /O
Advance to Prepurge input
3 Green Ground 5 Green
2 White Purge Ready 7 Ground
1 Red Purge Ready 1 Red
LSC-2/T-2 Connector ' AQUATek 50/Concentrator I/O
Advance to Desorb input
1 Black Begin Desorb 6 Black .
2 Blue Begin Desorb 5 Blue
LSC-2-V0 Screw Terminal AQUATek50/Concentrator /O
Purge permission output
8 Orange Advance to Prepurge 7 Orange
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3 Installing the AQUATek 50

3.8.3 Connectingthe | 1r your concentrator is connected to the AQUAT¢ek 50, additional (.
AQUATek 50 electronic connections are not necessary to add the 2016/2032:
to the |
2016/2032 Note: To operate the AQUATek 50 with a concentrator and the 2016/

2032, you must have Auto Draln installed on the autosampler. Please
call Tekmar at (800) 543-4461 If your unit does not have Auto Drain.

1. Connect the AQUATek 50 via nickel transfer line to the autosampler
- glassware you've selected.

2, Install the AQUATek 50 glassware on the desired position(s) of the
autosampler (2016 or 2032) sample mount.

3. Ifyou have a 3000, configure the 3000 to acknowledge the AQUA-
Tek 50 and the autosampler(s). See Section 3.8.1.

4. Build two methods in your concentrator: one for the discrete posi-
tions on the 2016/2032; and one for the position you've selected for
the AQUATek 50. For example:

If you want to run discrete samples on positions 1-15 and run samples

using the AQUATek 50 on the 16th position, you need to build two .
methods in the concentrator -- one method for positions 1-15 and one ( .
method for position 16. '

Note: if you have a 2000, enter a negative number for "Runs per
Sample" in the method for position 16. For example, if you want to run
30 vials, enter -30 for Runs per Sample. The number "30" dictates the
number of times the autosampler runs position 16. The negative sign
automatically turns on the Auto Drain on the 2000 concentrator. if you
have a 3000 concentrator, do not enter a negative number.

In Method Scheduling, you could enter this configuration:

Start 1/Stop 15 = Method 1
Start 16/Stop 16 = Method 2

To run the AQUATek 50/concentrator/autosampler(s):
1. Press START on the concentrator..
2. Press START on the AQUATek 50.

3. Ifyou have a 2000, make sure that the Auto Drain is on. If you have a ,
3000, make sure that the Sample Drain is on. See Section 3.7.1. . .

Rt
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Installing the AQUATek 50 3

3.9 Installing the The internal standard vessel (p/n 14-4487-024) is a glass container with a
. Internal 172" neck. The vessel is mounted to the 1/2" fitting on the right side of the
front of the instrument using the 1/2" Teflon ferrule (p/n 14-1301-016) and
\S,ta"d?fd the 1/2" Swagelok nut (p/n 14-3354-016) included in the kit box. To install
9850 it '

1. Slide the nut and ferrule onto the vessel (see Figure 3-19 for proper
orientation of the nut and ferrule).

2. Insert the vessel into the fitting and tighten the nut.

. 3. Pull the vessel down approximately 2 mm and tighten the nut 1/4 turn
past finger-tight to avoid breaking the vessel.

Note: Be sure you tighten the vessel finger-tight plus a 1/4-turn with a
wrench, otherwise the intemal standard may not transfer.

4. To install the internal:standard needle assembly (p/n 14-3879-053),
slide a 1/16" Swagelok nut (p/n 14-0159-016) and 1/16" Teflon
ferrule (p/n 14-0442-016) onto the needle (see Figure 3-19).

‘5. Insert the internal standard needle assembly through the top of the
- 1/2" fitting, making sure the needle reaches the bottom of the vessel.

. | 6. Tighten the 1/16" Swagelok nut no more than 1/4 turn past finger-tight.
7. Connect the other end of the needle assembly to the 1/16" female
bulk-head union immediately above the glassware. Tighten the nut no

more than 1/4-turn past finger tight.

8. Slide the acrylic safety cover (p/n 14-3504-000) into the slots in
front of the vessel.

/\ CAUTION

Even If you do not plan to use the Internal Standard, you must install the
Internal Standard Vessel to ensure proper sample transfer.

' 1/16" bulkhead
AANA

% e 1/2" fitting
!
i

N

Internal Standard
v Vassel

. \_/

Figure 3-19  Intemal Standard Vessel
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3 Installing the AQUATek 50

3.10 Setting Flow There are four separate flow rates that must be accurately set for proper .
Rates operation of the AQUATek 50. This section explains how to set these “
flows and lists recommended values.

Note: You will nead to use the AQUATek 50 microprocessor to set flow
rates. Before proceeding, please refer to Sections 4 and 5 to familiarize
yourself with the microprocessor and power up instructions.

To get to the flow controllers, open the access door on the right side of
the unit. The controllers are numbered 1 to 4 from front to back. These
correspond to:

#1 = Internal Standard Pressurize

#2 = Internal Standard Transfer

#3 = Sample MMe @

#4 = Sample Transfer

Note: The Individual flow rates for the AQUATek 50 are preset at the factory.

Setting the pressure at 20 p.s.l. should bring the flow rates to their proper .
values. Refer to Section 3.6.2 to set the pressure. ( .

© PRESSURIZE TRANSFER PRESSURIZE TRANSFER

O 000

Figure 3-20  Access Door

3% AQUATek 50




3.10.1 Internal
Standard
Pressurize
Flow Rate
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Installing the AQUATek 50 3

The Internal Standard Pressurize flow rate can be set by either of two
methods: dry gas flow or liquid flow.

Of these two methods, measuring liquid flow is the most precise, though
setting the dry gas flow rate is faster and more convenient.

Liquid Flow Method
1. Place a full internal standard vessel on the unit. -

2. Press INTERNAL STANDARD to turn on the pressurization
flow.

3. Use a small (5-10 ml) graduated cylinder to collect the liquid
as it exits the Internal Standard drain port on the rear panel.

4. Using a stopwatch, determine the time required to add 2 ml to

the cylinder and calctilate the flow rate.
5. The liquid flow should be between 0.5 and 1.0 mV/min.

6. Adjust the flow as necessary using controller #1.

/I\ CAUTION

Press INTERNAL STANDARD again to tumn off the pressurization flow.

Dry Gas Flow Method
1. Place an empty internal standard vessel on the unit.

2. Press INTERNAL STANDARD to turn on the pressurization
flow and measure this at the internal standard drain port on
the rear of the unit.

Note: Walt at least five minutes after the Internal Standard is turned on
before checking the flow out the drain.

Note: When running the unit, the flow rate measurement will read higher
than actual flow. This is because the force of the liquld through the very
small bors of the intemal standard loop restricts the flow. As the loop
volume increases, the back pressure eases. Because of this, larger loops
require lower flows.
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3 Installing the AQUATek 50

3.10.1 Internal 3. Check the flow against these values: .
Standard Looe Size® | ow R
Pressurize 00p Size ow Rate
Flow Rate 5ul 2.5 mUmin.
(cont.) 10 pl 2.0 ml/min,
25 ul 0.8-1.0 mV/min.

4, Press INTERNAL STANDARD again to turn off the flow.

3.10.2 Internal To set the Internal Standard Transfer flow rate, you must access the
Standard TEST program of the microprocessor.
Transfer 1. From the Standby screen, press F4 (Conf.).

Flow Rate _ o
2. Press F2 (Test).

3. Press F2 (Output).
4. Press F2 (Sol).

5. Turn on the Internal Standard Transfer valve by pressing number §
(for Loop Transfer), on the keypad.

6. Measure the flow exiting the transfer line. The recommended
flow rate is 150 ml/min. for all loop sizes.

7. Adjust as necessary using the Internal Standard Transfer flow
controller.

8. Tummn the valve off by prcs_sing'number 5 again.

* 10 ul standard (serial #s 92214001 and greater); 5 pl standard (serial #s
prior to 92214001), _ .

3.98 ‘ AQUATek 50




Instaliing the AQUATek 50 3

. 3.10.3 Sample 1. Open the priority sample door.
Pressurize
Flow Rate 2. Place a clean, empty, capped vial on the priority sample ramp.

Note: To set the Sample Pressurize flow rate, you must access the TEST
program of the microprocessor. '

Note: If you are In the Solenold Valve screen (from the previous
Instructions), press F4 (EXIT), then press F2 (Out), then F1 (Motor) and
skip to step 7. :

3. From the Standby screen, press F4 (Conf.).

4. Press F2 (Test).

5. Press F2 (Output).

6. Press F1 (Motors).

7. Tumn the elevator on by pressing the number 3 (for Elevator),
on the keypad.

. 8. Check through the right panel window to see when the vial is fully on

the needle. The AQUATek 50 will beep. Press 3 again to stop the
elevator.

9. Press F4 (EXIT).
10. Press F2 (Output).
11. Press F2 (Sol.).
12. Turn on the sample pressurize valve by pressing3 and 9.
-._?l 3. Measure the flow at the sal:nple drain port on the rear of the unit. The
flow rate should be approximately 100 ml/min. Adjust as necessary
using the Sample Pressurize flow controller.
14. Turn off the flow by pressing 3 and 9 again;
15. Press F4 (EXIT).

16. Press F2 (Output).

. 17. Press F1 (Motor).

18. Turn on the elevator by pressing 3.
AQUATek 50 329
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3 Installing the AQUATek 50

3.10.3 Sample
Pressurize
Flow Rate
(cont.)

3.10.4 Sample
Transfer
Flow Rate

18. Be sure that you are clear of the elevator mechanism. The elevator
will move down and eject the vial.

19.  When the elevator reaches its lower limit of travel, press3 to turn
off the elevator.

20. Press F4 three times to return to the Standby screen.

To set the Sample Transfer flow rate, you must access the TEST program
of the microprocessor.

1. From the Standby screen, press F4 (Conf.).

2. PressF2 (Test). =

3. Press F2 (Outputs).

4. Press F2 (Sol.).

5. Tum on the sample transfer valve by pressing 4 (Smpl Trans.).
Measure the flow at tiw end of the transfer line. The flow rate
should be approximately 200 ml/min. Adjust as ncccssary using the
Sample Transfer flow controller.

7. Turn off the valve by pressing 4 again.

8. Press F4 three times to return to the Standby screen.

9. Close the access door.

AQUATek 50
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Installing the AQUATek 50 3

o 3.11 Leak Checking The AQUATek 50 is not a leak prone system, however, it is very leak
After Initlal sensitive. Utmost care should be taken to ensure that it is leak tight. All
Instaliation fittings should be thoroughly leak checked.

Upon installation, fittings inside the unit should not need to be leak
checked. However, when making changes (e.g. sample or internal
standard loops) or troubleshooting, it will be neccesary to check internal
fittings. Refer to Section 6.7 "Leak Checking Internal Fittings".

Note: Many lines in the AQUATek 50 handle both liquid and gas. Do not
assume that because a fitting is liquid tight that it Is also gas tight. Gases
leak far more readily than liquids.

/\ cAuTION

Do not use any type of soap solution (e.g. 8noop or Detect) to leak check.
if any of these solutions get into the lines, increased background and/or
adsorption effects are likely to occur.

Leak checking is best accomplished with a thermal conductivity-type
clectronic detector (Tekmar p/n 21-0076-000). Electronic detectors do
. not work well when using nitrogen as the supply gas. If possible, use

helium when leak checking. If an electronic detector is not available, a
1:1 solution of isopropanol:water may be used, if done so sparingly.

Following initial installation check the following fittings:
*  Gas supply connection on rear panel

¢  Transfer line output bulkhead union (check in
Sample Transfer mode) '

« Transfer line to glassware union (check in Sample
" Transfer mode)

* Internal standard vessel (press INTERNAL STANDARD
on the keypad to turn on the gas supply)

+ (Glassware mount

» Internal standard dip tube connection to glassware
mount and to bulkhead union input

AQUATek 50 331
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3.12 Connecting
the Drain
Lines

3.13 Connecting
the Cooling
Bath

3-32

1. Route the Internal Standard Drain and Sample Drain fittings to a sink ;- .
or waste receptacle using appropriate tubing. 1/4" O.D. x 1/8" LD. |
Tygon tubing (p/n 12-0315-002) is available in the AQUATek 50
Installation Kit (p/n 14-5094-000).

Note: These two drain streams may contain significant qulnﬂtlu of toxic
compounds. This waste should be handled In a manner consistent with
applicable regulations and Good Laboratory Practice procedures.

Note: Condensate draln taps the water condensation from the sample vial
chamber. Usually there will not be enough condensate to drain. However,
in high humidity situations, there may be enough condensate to flow.
Using the 1/4" O.D. x 1/8" 1.D. Tygon tubing, route this flow to an
appropriate drain reservolr.

An external cooling bath is required for subambient control of the sample
storage chamber. Tekmar recommends the 2055 Refrigerated
Recirculating Bath (p/n 21-0240-000). An Installation Kit

(p/n 14-4362-000) for recirculating baths is also available from Tekmar.

To connect the bath:
1. Cut two lengths of gummed rubber tubing to a maximum of 5 ft. each.

2. Tighten two of the clamps down and slide them over one length
of tubing.

3. Slide one end of the rubber tubing over the INLET stub of the
AQUATek 50 so that approximately 3/4" of the bulkhead is covered
by the tubing. : '

4. Slide the other end of the tubing over the OUTLET port of the
cooling bath in the same manner as above.

Note: The stubs on the cooling bath are larger and the tubing may need
to be slowly "worked" over the stub.

5. Once the tubing is in place, slide the hose clamps over the tubing
and stubs about 1/8" from the end of the tubing.

6. Tighten the hose clamps down on the stubs to secure the tubing.

7. Repeat steps 2 through 6 to connect the OUTLET of the AQUATek
50 to the INLET of the cooling bath. { .

8. Visually check for leaks during operation.

AQUATek 80
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wi-
3.14 Loadlng At this point in the installation you should have completed the following
. Vials procedures:

*  Pneumatic connections
. Hydraulic connections
»  Electronic connections
*  Setting flow rates
»  Leak checking
Now you can load vials into the AQUATek 50. To do so:
1. Open the vial cooler door on the front of the unit.
2. Stack the prepared sample vials horizontally in the cooler chambers.
Note: Load vials cap-side out.

Note: Be sure you load at least one vial per chamber before adding a
second vial to any chamber.

Vial Cooler Door
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Figure 3-21  Vial Cooler Door
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4.1 General
Description

4.2 Microprocessor
Operations

AQUATek 50

Overview of the Microprocessor 4

The AQUATek 50 microprocessor programmable control consists of:

* A microcontrolier with 64K of program ROM (Read Only Memory)
and 2K of RAM (Random Access Memory)

* A multi-function board that interfaces with the microcontroller for
programmable control of the outputs and inputs

' A membrane keypad to modify program parameter values

* A 64 x 24 line LCD (Liquid Crystal Display) that displays the
program steps being executed

The controller uses a 6303 eight-bit CMOS-type microprocessor to
manage the operation of the various functions of the system.
4
1. When you power up the AQUATek 50, an error screen appears. This
is normal -- press F1 (Mute) then F4 (Exit) to continue,

74

(ERROR

Error -- Program Restarting

Mute Exitﬂ

\

2. The Current Configuration screen comes up next.

7 \
Current Configuration X.XX ﬂ
Date: 2/18/93 Time: 12:30:00
Smpl: 5 ml Is: 5 ul 2000: 5 ml
Loops Test Clock OK
\ -

continued
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4 Overview of the Microprooessor

42 Microprocessor 3: If you press OK, the AQUATek 50 introductory screen will appear ; .
Operatlons (cont.) briefly and then the system will go to Standby mode. {
7 _ =)
A\, -/
G A\
Standby Method 1
Smpl Loop: 5 ml IS Loop: 10 nl
Concentrator Size: 5 ml
Meth Sched Temp Conf
\. —)

Instructions for the microprocessor are stored in ROM. On each initial

power-up, the program parameters are displayed. Most of the screens

allow you to change parameters mid-stream. Battery back-up allows you _

to save any parameters that you've changed if a power failure occurs. ( .

The program panel outlines:

* AQUATek 50 method parameters

» Sample and internal standard loops settings

+» Sample chamber temperature and alarm settings
+ Line rinse function

* Viewing angle

+ Priority sample function

* Internal standard settings

* Error signals

» Help functions

You can change program parameter values and store four complete

sets as "Method 17, "Method 2", "Method 3", and "Method 4" in the
AQUATek 50 RAM. The defaults for each method are the same, but you
can customize each method independently to reflect a specific set of
parameter values. It is more convenient and efficient to store methods in
the unit's memory this way. :

continued

‘ .
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4.2 Microprocessor
Operations (cont.)
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Overview of the Microprocessor 4

The commands for each program stage are located on the bottom line of
the screen. Each command corresponds to the function key directly
beneath it. There are four keys on the keyboard that are designated as
function keys:

CoCOCICE )

The Enter key (described in Section 4.3) also serves as a function
(command) key. :
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4 Overview of the Microprocessor

4.3 Keypad The AQUATek 50 keypad is the center of control for all operator tasks. . .
Description
F1 F2 F3 F4
Auron HOLDn STEP n ange | | DTERNAL
START PRIORITY

=)

AUTO signals the system to proceed through the run automatically.

[[“”‘” ° D (@

HOLD pauses the program until you press STEP, AUTO or START.

ﬁ )

STEP moves the AQUATek 50 to the next system mode.

(=)

LINE RINSE manually activates a blank water rinse and flushes the
sample loop and transfer line. For operating procedures, refer to Section
5.6. ' ‘

B

INTERNAL STANDARD pressurizes the internal standard vessel and
flushes the internal standard loop. For operating procedures, refer to .
Section 5.5. )

continued
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4.3 Keypad |
. Description (cont.) [Ls-rm-r D

START signals the AQUATek 50 to proceed from the Standby mode. A
message or "prompt" appears on the screen to notify you that the unit is
ready to process the sample vials.

==

PRIORITY SAMPLE activates the priority method allowing you to
insert an important sample vial in the AQUAT¢k 50 to be processed

during a programmed run. For operating procedures, refer to Section
5.10.

The numbered keys are used to change Method parameter values. Keys
7 and 9 are also used to enter "Yes" and "No" when building a method.

C &

Clear or <- (Backspace) eliminates or changes a default or
programmed parameter value.

. continued
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4 Overview of the Microprocessor

4.3 Keypad
Description (cont.)

[[m-.zﬂj

Press ENTER before cach parameter value is keyed into the method. If
the parameter value is okay, press Enter to retumn to the Method

Parameters listing.
PAGE
DOWN

PAGE . 1
UP

The PAGE UP and PAGE DOWN keys serve two separate functions:

1. To change the viewing angle of the screen so that it can be seen
clearly from a sitting or standing position. This function is available
only when PAGE UP or PAGE DOWN are not screen prompts as
stated below. :

2. Pressing PAGE UP or PAGE DOWN when the screen prompt ( .
"<PAGE UP/DOWN for more >" appears, allows you to view K
additional parameter listings (in Method Edit, for example).
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Overview of the Microprocessor 4

The following section describes each of the program steps in the
AQUATek 50 microprocessor control.

Note When you power up the AQUATek 50, an error screen appears,
mrres - sessarsing yeocen | THIS I8 NOTMal -- press F1 (MUTE), then F4 (EXIT)
i mar | to continue.

Current Cenfiguraticn
Skes EXIX

The Current Conflguration screen will come up next: | mm=
Loops Test Setup OK

if you press OK, the Introductory screen will come up: | AguaTek S0

Then the program steps proceed as follows:

STANDDRY

When the system is powered up, Standby establishes initial conditions for
a sample run, After a rup, initial conditions are recovered in Standby. The

screen digplays the sample loop and the internal standard loop size.

The system automatically proceeds to the Standby screen from the
Introduction screen.

(( Standby Method 1 D

Smpl Loop: 5 ml IS Loop: 10 nl
Concentrator Size: 5 ml

K\Mcat]:l Sched Tamp Conf )

When you press START on the keypad, the AQUATek 50 positions the
vial under the needle, then advances to the Settle Mode.

SETTLE

During Settle mode, vials are brought to a vertical position, allowing
particulates to settle for a programmable amount of time.

(settle 10.00 -> 10.00)
vial #1 Meth 1 ]

Allowing sample to settle.

. Meth Sched Tamp Conf )

continued
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4 Overview of the Microprocessor

4.4 Program WAFFING FOR READY SIGN AL [ .
Steps (cont.)

When the Settle mode is completed, the AQUATek 50 waits for a Purge
Ready signal from the concentrator and displays the following:

a , , A\
AQUATek 50 Automatic Operation

Vial #1 Method 1
Waiting for Concentrator
READY Signal

\ Meth Sched Tenmp Conf )

Note: The 3000 provides a Purge Roady signal only If It Is configured to
work with the AQUATek 50.

IR

PRI PERGIE

In Prepurge mode, purge gas passes through the sample needle before the

sample vial is positioned on the needle. This removes ambient air and

residual rinse water from the needle, and assures that the sample is :
blanketed by inert gas when it is pressurized. The inert gas prevents ( .
contamination from lab air.

(_Prepurge 10 -> 30 N
vial #1 - Meth 1 [N ]
Sweeping the sample needle.

Meth Sched Temp Conf
N\ Y

DILUTION LOOP FILL (optionah

Dilution is only an option when running one sample per vial. See Section
5.8.1 for dilution information.

. :
Dilute Fill 2.5 -> 8

vial #1  Meth 1 [N

Filling the sample loop.
Meth Sched ‘Temp Conf

\— J @

\\
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DHLUTTON TRANSFER (optionady

In Dilution Transfer, blank water and sample (in a pre-specified ratio that

* you set) are transferred to the concentrator.

f Dilute Trans 5 -> 10 )
vial #1 Meth 1 N ]
Injecting water. '

Meth Sched Temp Conf
\ Y

PRESSURIZE

In the Sample Pressurize mode, the sample is removed from the vial
through the sample needle and transferred to the sample loop.

" Pressurize 8 -> 15 3
Vial #1 Meth 1 N
Filling the sample loop.

Meth Sched Temp Conf
\ Y

SAMPLE TRANSEER

In this mode, the sample volume (e.g., 5 ml) is pushed from the loop and
transferred into the sampler on the concentrator. At the beginning of
Sample Transfer, the AQUATek 50 will signal the concentrator to begin

purging.

4 )
Smpl Transfer 30 -> 30
vial #1 Meth 1 NN
Injecting smpl into concentrator.

Meth Sched T Conf
\ il Z
49

S L A L R




e R [ et RS bl SR i B
: : R AR SR P L et

4 Overview of the Microprocessor

4.4 Program
Steps (cont.)

INTERNAL STANDARD TRANSEER /.

This function transfers the internal standard volume (e.g., 5 pl) to the
concentrator and spikes the sample. There is a 0 to 75-second range
in Internal Standard Transfer times.

7
I.S. Transfer 32 -> 75\
Vial #1 Meth 1
Spiking smpl w/internal standard.
Meth Sched Temp Conf
N ; _ Z
12 A\
4 Sample Running #1

Method 1
Emptying Vial
Meth Sched Temp Cont

\_ J .

BACKELUSIPEFIUTER

In Backflush Filter Mode, rinse water is brought back through the filter
(against the stream of the normal flow) to remove particulates that may
have accumulated inside the filter.

( Sample Running #1 '1.00—>1.00\\
Meth 1 [

Backflush: Backflush Filter
Meth - Sched Temp Conf

s . 4

continued
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Overview of the Microprocessor 4

SAMPLE 1.OOP FLIELE RRINSE

Water fills and rinses the sample loop.

/éample Running #1 1.00 -> 1.06\

veth 1 [

Backflush: Sample Loop Fill/Rinse
Meth Sched Temp Conf

\\

\:

BACKETUSH NFEDLYE

Rinse water backflushes the vial and needle for 45 seconds to remove
particulates that may have accumulated. Then the vial comes down off
the needle to prevent water and particulates from being drawn back into
the needle.

Sample Running #1 15 -> 15
Meth 1 [N

Backflush: Backflush Needle

Meth Sched Temp Conf

PURGE FHTER

Gas flows through the filter to dry it out and remove any leftover sample.

Sample Running #1 1.40 -> 3.00.
Meth 1 [ |

Backflush: Purge Filter

Meth Sched Temp Conf

continued
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4.4 Program
Steps (cont.)

412
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WATTING FOR DESORE ] .

In this mode, the AQUATek 50 is waiting for the 3000 or LSC 2000
concentrator to step to Desorb mode. Once the GC is ready and the con-
centrator begins desorbing, the AQUATek 50 will display a series of
Desorb mode screens as shown below.

7 ; A
Sample Running | #0
Method 1
Waiting for Desorb Mode
koth Sched Temp - Conf y)

DI'SORE

During Desorb mode, the AQUATek 50 is in a hold pattern, Then it

enters a Transfer Line Rinse mode while the concentrator begins its

programmed method. The Desorb mode may be programmed to run up to :
nine transfer line rinses. The microprocessor automatically determines ( .
the maximum number of rinses that the AQUATek 50 can run under the

conditions previously entered, and displays this value as the maximum.

The AQUATek 50 desorb time must be the same as the desorb time set
on the concentrator. This way, both units are ready for the next run at the
same time.

4 _ A
Desorb 0.25 -> 4.00

vial #1 Meth 1 [}

Rinse: 1 of 2 Fill
Meth Sched Temp Conf

X Y

OR

7 A\
Desorb 1.75 -> 4.00
Vial #1 Meth 1
Rinse: 1 of 2 Transfer

\ Meth Sched Tenp Cont )

AQUATek 50
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Overview of the Microprocessor 4

4.4 Program
o Steps (cont) (Desorb 2.00 -> 4.00)

vial #1  Meth 1 [N |

Rinse: 2 of 2 Fill.

Meth Sched Temp Conf
\ Z
OR

(7 _ ﬁ
Desorb 2.25 -> 4.00

vial #1  Meth 1 [ |

Rinse: 2 of 2 Transfer.

\ Meth Sched Tdmp Conf )
OR :
7 A
Degorb | 3.25 -> 4.00

® vial #1 weth 1 [N

Rinse: 2 of 2 Complete.

\ Meth Sched Temp Conft y)

With Re-Sample on, the desorb screen will appear as shown below. (See
Section 5.18.2 for details on the re-sample option.)

a S)
Desorb #1 4.00 -> 4.00

vial $1  eth 1 |

No Rinse first run.

Meth échod Temp Conf
\ J

TRANSFER LINE RINSE

. Transfer line rinse occurs during the Desorb mode.

AQUATek 50
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5.1 Powering Up
the System

AQUATek 50
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Operating the AQUATek 50 &

‘Be certain that all electronic, pneumatic, and hydraulic connections have
been made and that you have set flows, leak checked, and loaded vials
(see Section 3). If you are running an AQUATek 50 with a concentrator,
turn on the concentrator before you turn on the AQUATek 50. This
ensures that the sample vial count will be accurate. To turn on the
AQUATek 50, flip the power switch on the left rear of the instrument.
After you power up the AQUATek 50, an error screen appears.

( ‘ )
ERROR

Error -- Program Restarting

Mute | Exit

S J

This is normal -- press F1 (Mute) then F4 (Exit) to continue configuring
the instrument or running a method. Section 5.11 covers step-by-step
procedures in running a sample.

51
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5 Operating the AQUATek 50

5.2 Setting Sample
Loop Volume
Values

TSR M b T e
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This section explains how to configure your AQUATek 50 once you have

physically changed the sample loop.

Standby .

Sample Loop Size:

L Meth Sched

Method 1

5 ml

Internal Standard Loop:10 ul

Temp

COnf&

Racidea e i

‘ .

1. In the Standby mode, press F4 (Conf). The Current Configuration
screen appears.

= _ A
Current Configuration v.X.X
Date: 2/18/92 Time: 11:46:12
Smpl: 1 ml IS: 10 nul 2000: 5 ml
Loops Test Clock ‘OK -
_Zoo® ) @
2. To change the sample loop volume value, press F1 (Loops). The
Loops screen appears:
ﬁAQUASO Sample Loop Size: 5 ml )
AQUAS0 Internal Standard Loop: 10 ul
Concentrator Sampler Size: 5 ml
1 inj./sampling. Can't Dilute
Smpl std Conc Exit
\ 2

AQUATek 50
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Operating the AQUATek 50 5

5.2 Setting Sample 3. Press F1 (Smpl). The Sample Loop Size screen reads:
. Loop Volume
Values (cont.) a R\
Sample Loop Size: (® ml |
1 2 (& 10 25 ml
Move cursor to desired value.
\ Help <- -> Exit

4. Use F2 (<-) and F3 (->) to move the box through the sample volumes
to the corresponding value. The values will appear in the shaded box
at the top of the screen.

5. Press F4 (Exit) to enter the sample value into the method and to
return to the Sampling Loops screen (shown below),

- 53 Settln'g Internal 1. To change the internal standard volume*, press F2 (Std) from the
() Standard Loop Sampling Loops screen.
Volume Values
/fAQUA5O Sample Loop Size: 5 ml A

AQUAS0 Internal Standard Loop: 5 ul
Concentrator Sampler Size: 5 ml

1 inj./sampling. Can't Dilute

L_ Smpl std Conc BExit

)
2. The Internal Standard Loop Size screen appears:
ﬁLI.S. Loop Size: 5 ul :m
5 10 25 nl
Move cursor to desired value.
\ Help -> Exit J)

® K;D =N

* 10 pl standard (serial #s 92214001 and greater); 5 pl standard (serial
#s prior to 92214001). continued

AQUATek 50 53




_‘_Ufi T ,A\\'_}:w!'WAWST' LRI JW' TpLE .\' b W e MR IR AL T e T o T‘w_m{:YMWWWMW:WMW“} S ,_r_;‘:.“m-j(‘\;r‘!fily}?“r’_!ﬂﬂlv"gﬂm

5 Operating the AQUATek 50

5.3 Setting Internal 3. Press F2 (<-) or F3 (->) to move the cursor and highlight the desired -
Standard Loop internal standard volume. The value will appear in the shaded box at | .
Volume Values the top of the screen.

(cont.)

4. Press F4 (Exit) to enter the internal standard value into the method
and to return to the Sampling Loops screen.

5.4 Setting 1. To change the concentrator sampler size, press F3 (Conc) from the
Concentrator Sampling Loops screen.
Sampler Size
o ﬁ;AQUASO Sample Loop Size: 5 ml )

AQUAS0 Internal Standard Loop: 10 ul
Concentrator Sampler Size: 5 ml
1 inj./sampling. Can't Dilute

Smp1l std - Conc Exit

\: Y,
2. The concentrator sampler size screen appears; ) .
) A\
Concentrator Sampler Size: 5 ml
5 10 25 ml
Move cursor to desired value.
%_Help <= -> Exit )

3. Press F2 (<-) or F3 (->) to move the cursor and highlight the
desired sampler size. The value will appear in the shaded box at the
top of the screen.

4. Press F4 (Exit) to enter the sampler size into the method and to return
to the Sampling Loops screen. ( .

5.4 AQUATek 50
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5.5 Turningthe ‘To manually turn the internal standard on, pressINTERNAL
. Internal Standard| STANDARD on the keypad once. An IS’ will flash in the lower right

On and Off hand corner of the screen shown. To turn the internal standard off, press
. the INTERNAL STANDARD key again.
When refilling or installing internal standard vessels, it is recommended
that you:

a. Leave the internal standard on for one minute to flush the

" line each time you refill the vessel.
b. Leave the internal standard on for two minutes to flush the
line when you install a new and djfferent standard.

/\ CAUTION

Even If you do not plan to use the Intemnal Standard, you must install the
internal Standard Vessel to ensure proper sample transfer.

5.6 Activating To flush the loop and transfer line before operating the AQUATek 50:
Manual Line -
. Rinse 1. Press Line Rinse on the keypad twice.

2. After the sample transfers over, turn Auto Drain (Sample Drain) on at
the concentrator.

3. When the sample is completely drained, turn Auto Drain (Sample
Drain) off. '

Note: Remember to turn Auto Drain (Sample Drain) back on before operat-
ing the Aquatek 50.

AQUATek 50 55




5 Operating the AQUATek 50

5.7 Setting Desorb The AQUATek 50 Desorb time must be identical to the desorb time set (.
and Rinse on the concentrator. This enables the two units to be ready for the next

round of sample transfer and sample processing steps at the same time.

The microprocessor automatically determines the maximum number of

rinses that can be performed under the conditions entered and displays

this value as the maximum.

1. Press F1 (Meth) for the Method Parameter screen and
Page Down to the Desorb and Rinse parameters.

a : N
Desorb: 4.00 minutes
Transfer Line Rinse:

Number of Rinses: 3 [Max 3]

< |([PAGE UP] for more >
Help Run -> Exit
A\ -

In this case, for example, you may choose up to three rinses. This is
the recommended number of rinses in the concentrator Desorb time. ( I

2. Set the "Number of Rinses" to the maximum value permmed

56 AQUATek 50
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5.8 Setting Method
Parameters
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This section of the manual covers setting method parameters on the
AQUATek 50. It includes topics such as dilution, resampling, setting
internal standard parameters, and the purge delay function.

The AQUATek 50 offers four methods. This lets you process your
samples more efficiently by programming your methods according to
sample volumes. The four methods will default to the values you select
after you enter those values and exit back to Standby mode. Sample and
internal standard loops must be changed manually and their
corresponding volumes entered into memory (see Section 6.1).

The AQUATek 50 program steps in their order of sequence and their
default values according to loop and sparger sizes are:

Program Steps Defauit Values
* 15 ml Joop 10 mi loop 26 ml loop
6§ ml sparger 25 mi sparger 25 ml sparger

Settle 10 min. 10 min. 10 min.
Prepurge 30 sec. 30 sec. 30 sec.
Sample Pressurize® |15 sec. 15 sec. 35 sec.
Sample Transfer* 30 sec. 30 sec. 60 sec.
Internal Std. Fill 20 sec. 20 sec. 20 sec.
Internal Std. Transfer | 75 sec. 75 sec. 75 sec.
Backflush Filter 1 min. 1 min. 1 min.
Smpl Loop Fill/Rinse | 1 min. 1 min. 1 min.
Backflush Needle 45 sec. 45 sec. 45 sec.
Purge Filter 3 min. 3 min. 3 min.
Desorb 4 min. 4 min. 4 min.
Transfer Line Rinse |3 rinses 3 rinses 3 rinses

*Sample Pressurize and Sample Transfer default times as well as loop/
sparger configurations will vary further when you are using the Dilution
feature on the AQUATek 50 (see Dilution Section 5.8.1).

You can run the four AQUATek 50 methods with their default values, or
modify the values for each of the program steps according to your
particular application.

continued
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5 Operating the AQUATek 50

5.8 Setting Method The following instructions use Method 2 as the example. ; .
Parameters (cont.) | | |
1. To switch from one method to another, start in the Standby mode.
Method 1 comes up as the default method. To switch to Method 2,
for example, press F1 (Meth),

Standby Method 1
Smpl Loop:5 ml IS Loop: 10 nl
2000 sampler Size: 5 ml

Meth Loops Temp Conf

The following screen will appear:

Method 1 active.
Select Method 1, 2, 3, or 4
Refer to User Manual
Exit ( .

2. Press 2 on the keypad to select Method 2. The following screen
will appear:

Method 2 Selected
Now select action: Run or Edit

Help ~ Run Edit Exit

@
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5.8 Setting Method
Parameters (cont.)

AQUATek 50

Operating the AQUATek 50 &

3. Press F3 (Edit) to access the Method Parameters screen:

Method 2 Parameters

'

Re-sample: OFF

Dilute: OFF By: 20%
Settle: 0.00 minutes
< age Down') for more >
\ Help Run -> Exit

)

Note: If you want to use either the re-sample or dilution functions, you will

need to use the arrow (->) key to highlight “re-sample” or "dilution”

and

then press Enter. Dilution and re-sample are discussed later in sections

5.8.1 and 5.8.2, respectively.

4. From the Method Parimeters screen, press Page Down on the keypad
to view the available parameters. The following screen will appear:

(fPrepurge: [39 sec.

Sample PresBUrize: 30 sec.

Sample Transfer: 30 sec.

Internal Standard Fill:

Internal Standard Trans:

<Page Up/Page Down for mores
Help - Smpl std

15 sec.

Exlt

75 sec.

N

Note: Set the Intemal Standard Fill and Transfer Times to “0" if you do not
want to "splke” your samples with Intemnal standard. To run blank samples
with and without Internal standard, see Section 5.9, Scheduling Methods.

5. Press Page Down again to see the following screen:

%
(Backflush: ON
Backflush Filter: 1.00 min.

Purge Filter: 3.00 min.
<Page Up/Page Down for more>
Help Smpl std

BExit
\N

Sample Loop Fill/Rinse: 2.00 min.

\\

-

continued
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5 Operating the AQUATek 50

5.8 Setting Method 6. Press Page Down again. The following screen will appear: : .
Parameters (cont.) -

(fDesorb: 4 .00 minutes 3

Rinse:
Number of Rinses: 3 [Max 3]

<(Page Up ) for more >

Help Run -> Exit
\— '

/

7. Press F3 (->) to move the shaded box to the parameter you wish to
change. Enter the desired value for cach parameter.

Note: F2 (Run) Is offered when you enter the Method Parameter screen
from Standby. You may begin 8 run in that method with the new

parameters.

Pressing F4 (Exit) will enter the new parameters into the method, and
will return you to the current mode.

510 AQUATek 50
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Parameters
- Dilution
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The AQUATek 50 offers dilution capability with either a 1 ml, 2 ml, or
5 ml loop. When diluting, there are five total transfers (of either the
sample or blank water) to the sparger on the concentrator.

Note: To run dilution, you must have a 1, 2, or 5 m! sampling loop installed
on the AQUATek 50. instructions for changing the sampling loop can be
found in Section 6 of this manual.

The table below shows the relationship between volume of sample/blank
water transferred and percent dilution.

T TR TP I I T e TS T T

*1.ml Sample Loop |** 2 ml Sample Loop |**5mi Sample Loop
% Diluton  |Amt. of Transfer (mi) Amt. of Transfer (mi) Amt. of Transfer (mi)
sample | blank HO [sample blank H0 | sample - plankH0
20 4 E| 8 2 20 5
40 3 2 6 4 15 10
60 2 3 4 6 10 15
80 1 4 2 8 5 20
100 0 5 0 10 0 25

* When diluting, a 1 ml sample loop on the AQUATek 50 must be used
along with a 5 ml sparger on the concentrator.

**2 and 5 ml sample loops on the AQUATek 50 must be used along with
a 25 ml sparger on the concentrator.

Note: When dlluting, the sample pressurize and sample transfer default
values will differ from defaults for the standard loop/sparger configurations.
These are the only defaults that change when dlluting. The table below shows
the three avallable configurations when diluting and the corresponding
defaults for sample pressurize and sample transfer times.

Program Steps Dilution Default Values
1 mi loop 2 ml loop 5 mi loop
-5 ml sparger 25 ml sparger 25 ml sparger
Sample Pressurize | 8 sec. 6 sec. 6 sec.
Sample Transfer 10 sec. 10 sec. 10 sec.

511

NAL P I‘,}Ji?.\."‘*"?-'ﬂﬂ ]




o R T S S ok ki S R N
LN AT : Ak : : 1

S Operating the AQUATek 50

5.8.1 Setting Method | To enable dilution: ‘ , .

Parameters - o _
Dilution (cont.) | nstall a 1 ml, 2 ml, or 5 ml loop on the AQUATek 50 and either a

5ml or 25 ml sparger on the concentrator.

2. After you have powered up your AQUATek 50 and exited out of the
initial introductory (or error) screen, the Current Configuration screen

appears.

3. The following instructions use the 1 ml loop and the 5 ml sparger as
the example.

a : ) A\
Current Configuration v.X.X
Date: 7/04/93 Time: 0.08:30
Sample: 5 ml Standard: 5 ul
Concentrator:*5 ml

Loops Teapt Satup OK

4. Press F1 (Loops) from the Configuration screen. The following ( .
screen appears: -

(rAQUASO Sample Loop Size: 5 ml D

AQUAS50 Internal Standard Loop: 5 ul
2000 Sampler Size: 5 ml
1 Inj/Sampling Can't Dilute

Smpl std Conc Exit

5. Press F1 (_Smpl). The following screen will appear:

_ L )

-

-

ﬁéample Loop Size: 5 ml
1 2 5 10 25 ml
Move cursor to desired value.

\ Help <= -> Exit

512 ' AQUATek 50
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6. Press F2 (<-) or F3 (=>) to move the cursor to the desired sample

loop size. Then press F4 (Exit). The following screen will
come up:

7

=\
AQUATek 50 Sample Loop Size: 1 ml

AQUAS50 Internal Standard Loop: 5 pul
Concentrator Size: 5 ml

5 Injections per sampling.

Q:Smpl std Conc Exit )
7. Press F4 (Exit). The following screen will come up:
((
All methods set to new defaults
Sample Pressurize: 8 seconds
Sample Transfer: 10 seconds
\k Exit )

8. Press F4 (Exit). This will bring you back to the Current Configuration

' screen.

( Current Configuration V.X.X )
Date: 7/04/94 Time: 0.08:30
Sample: 5 ml Standard: 5 ul
Concentrator: 5 ml

Loops Test Setup OK
\ J/

9. Press F4 (OK). This will bring you back to the Standby screen.

continued
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S Operating the AQUATek 50

5.8.1 Setting Method ' N -
Paramgetors- (fStandby Method 1 ) ( .
Dilution (cont.) Smpl Loop:1 ml IS Loop: 5 pul

2000 Sampler Size: 5 ml

\ Meth Loops Temp Confg

'10. Press F1 (Meth). Select Method 1, 2, 3 or 4. Press F3 (Edit) to bring
up the Method Parameters screen.

J

| " Method 1 Parameters T
Re-sample: NI
Dilute: OFF
Settle: 10 Minutes
<Page Down For More:x

Help Run -— Exit

\ Y (.

11. Press F3 (->) to highlight "dilute". Press Enter. The following
screen will appear:

Note: Re-sample will show as "NI" for not Installed when using dilution.

¢:Current: OFF 3
Dilute: @ Choose ON/OFF

ON OFF --> Exit

continued & .
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Press F1 (ON) to activate dilution. This brings you back to the

12.
Method Parameters screen:
/‘
( Method 1 Parameters D
Re-gample: NI
Dilute: ON By 20%
Settle: 10 Minutes
- <Page Down For Mores>
\ Help Run -=> Exit )
13. Press F3 (->) to select the By: 20% option. Press Enter. The
' following screen appears:
ﬁ% of Dilution: 20 3
20 40 60 80 100%
Move cursor to desired value
\t <= -> Exit Y,

14.

Move the cursor to the desired percentage and press Enter. Press
F4 (Exit) to return to the Standby screen.

Note: The table on page 5-11 shows the relationship between percent
dliution chosen and volume of sample/blank water transferred.

515
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5 Operating the AQUATek 50

5.8.2 Setting Method Some purge and trap methods require that there be duplicate runs on a (-" .
Parameters - particular sample. The re-sampling feature on the AQUATek 50 -\
R fin allows you to extract a second sample and hold it in the sample loop
esampling immediately after the first sample is extracted and transferred to the
concentrator.

Note: To use re-sampling, you must have a 5 or 10 m! sampling loop
installed in the AQUATek 50. Instructions for changing the sampling loop
- can be found in Section 6 of this manual.

To activate re-sampling, use the following instructions. These
instructions use Method 2 as the example:

1. From the Standby mode, press F1 (Meth). The following screen
appears:

‘ a ” A\

= Method 1 active.

Select Method i, 2, 3, or 4
Refer to User Manual

Exit _
X Y

2. Press 2 on the keypad to select Method 2. The following screen |
will appear:

Method 2 Selected
Now select action: Run or Edit

Help Run Edit Exit
\— )

3. Press F3 (Edit) to bring up the Method Parameters screen:

' N
Method 2 Parameters

Re-gample: OFF

Dilute: NI

Settle: 10.00 minutes

< (Page Down ) for more >

\ Help Run -> Exit y) ,\\_.
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. 5.8.2 Setting Method | 4. In the following screen, "Re-sample” will be highlighted. Press

Parameters - Enter. The following screen will appear:
Resampling Ve N
(cont.) Current: OFF

Re-Sample: Choose ON/OFF

. Oon Off - Exit )

5. Choose On (F1). The system will autdmatically exit to the Method
Parameters screen:

3

7 Method. 2 Parameters 3
Re-sample: ON
Dilute: NI
. Settle: 10.00 minutes
< (Page Down ) for more >
Heal Run -> Exit
s Y,

Note: You cannot dllute when using the re-sampling feature.

6. Verify that all of your other parameters are accurate by pressing
Page Down to see more.
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5.8.3 Setting Method
Parameters -
Purge Delay
on the 2000

5.8.4 Setting Method
Parameters -
Sample Fiil

on the 3000

518

To ensure optimum analytical results, the LSC 2000 Concentrator offers
a "Purge Delay" parameter that you set at the concentrator. Purge Delay
reduces the amount of purge volume sent through the LSC 2000 trap,
reducing breakthrough of highly volatile compounds while the 2000
waits for the sample transfer from the AQUATek 50.

Purge Delay opens the LSC 2000 vent valve before the purge valve and

keeps it open from 1 to 299 seconds, depending upon the value you enter.

To determine the proper Purge Delay value for your method, you should
add the Internal Standard Transfer time and the Sample Transfer time.
This will yield your Purge Delay time.

To get to the Purge Delay screen on the 2000, page down to the next
screen from the method parameter set-up screen (after the Bake Out
parameter). "2050 Sample Transfer" will appear. This is the Purge Delay
parameter. Enter the appropriate value., '
Note: Purge Delay requires the 2000 to have ROM version 2.1 or greater

(p/n 14-5090-075) along with the new 84K processor. Please call Tekmar at
(800) 874-2004 or (513) 247-7000 for ordering Information.

Sample Fill opens the 3000 vent valve and keeps it open for a designated
time. This allows sample transfer from the AQUATek 50 to the 3000 or
to the 2016 and/or 2032 autosampler(s).

Methods 14 and 15 on the 3000 have a default value of 1.75 minutes for
Sample Fill time. If you wish to change the default value, refer to the
3000 manual for instructions on editing methods. If you choose to edit a
method, determine the proper Sample Fill time by adding the Internal
Standard Transfer time and the Sample Transfer time. This will yield the
Sample Fill time.
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Operating the AQUATek 50 5

This section explains procedures for scheduling methods. It describes
how to program the number of vials to be run, and how to run blank
samples.

Standby

Smpl Loop:5 ml

2000 Sampler Size: 5 ml
Meth Sched Temp

F2

Method 1
IS Loop: 5 ul

Conft

1. From the Standby screen, press F2 (Sched). The following screen
will appear:

I

Enable Method Schedule: 3
From: To: Meth: Blk: 1IS:
From: To: Meth: Blk: IS:
From: To: Meth: Blk: 1IS:
From: To: Meth: Blk: 1IS:

\k Help Clear ———> Exit J)

[F3D [M]

2, The cursor will blink on "N" after "Enable Method Schedule”. Press
"Y" on the keypad to enable method scheduling.

@ Enable Method Schedule: D
From: To: Meth: Blk: 1IS:
From: TO: Meth: Blk: 1IS:
From: ' To: Meth: Blk: 1IS:
From: To s Meth: Blk: 1IS:
\_Help Clear -——> Exit )

(2] G G

3. Use F3 (=) to highlight the method schedule parameter you wish
to change, such as "from". When you have done that, press Enter.
The following screen will appear:

519
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59 hSncltI;d:Hng (" Current: 5 N .
czn t? 8 Minimum: 1 Maximum: 50
( ) From:
Help Run Edit - Bxlt
S J
3. Enter your desired "from" value. Press Enter. The AQUATek 50
will return to the Method Scheduling screen and show the value
you entered.
4. Do the same for the other pMﬂcm: "To", "Meth", and "IS".
59.1 Running "BIk" on the Method Scheduling screen refers to blank intervals - vials
Blanks containing blank water only that are run to check system integrity. The

AQUATek 50's method scheduling feature lets you program a blank to

run after a specified number of sample vials. For example, you could run

a method with a blank run between every sample for a maximum number

of blanks, or after up to every 10 samples for a minimum number of

blanks. (You can also choose not to run any blanks by entering "0" at

"Blk" on the Method Scheduling screen.) ' ( ' .

Note: You can also run blanks with or without Internal standard.
To run blanks:

1. Highlight "BIk" in the Method Scheduling screen and press Enter.
The following screen will appear:

N

ﬁrCurrent: 5

Minimum: 1 Maximum: 10
Blank Interval: _

Run a blank after every # vials
Enter 0 for no blank runs

(Press ENTER for no change)
\N 24

2. Use the keypad to "type" in the number for the place in the sequence
where you want to run a blank. Enter "0" if you don't want to run
blanks. If you type in the number 10, for instance, the AQUATek 50
will run a blank after every 10 samples. ‘ .
1

continued

520 : AQUATek 50




EUCERRCRE % Pl ) S L B

Operating the AQUATek 50 5

. 5.9.1 Running To run blanks and samples spiked with internal standard:

Blanks (cont.)
When setting method parameters, enter fill and transfer times for the

internal standard. This way, both your samples and blanks will be
spiked with internal standard during the method. See Section 5.8 on
setting method parameters.
To run blanks and samples without internal standard:
When setting method parameters, enter "0" for Internal Standard fill and
transfer times. This way, your blanks and samples will not be spiked with
internal standard.
To run samples (but not blanks) with internal standard:
Press "N" for no at the IS prompt on the Method Scheduling screen.

. "' .

After you have scheduled your methods, press F4 (Exit) to return to the
Standby screen.

To run blanks (but not samples) spiked with internal standard:

. If you would like to have your blanks, but not your samples, spiked with
internal standard, you can do this: '

1. Fill one or more 40 ml vials with blank water.

2. Manually place the vials in the vial cooler in the positions that you
want them to run during the method.

For example, if you want to run a blank after every five sample vials,
place a blank water vial in position 6, then position 12, 18, etc.

3. In the Method Scheduling screen, configure Method 1 to run samples
without internal standard (see Setting Method Parameters, Section
5.8).

4, Configure Method 2 to run with an internal standard transfer and fill
time (see Setting Method Parameters, Section 5.8).

AQUATek 50 521
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5 Operating the AQUATek 50

5.9.1 Running 5. Configure Method 2 by entering a value for the blank and keying in .
Blanks (cont.) "Y" after "IS" to tell the AQUATek 50 to add internal standard. Here

is an example Method Scheduling screen for blanks with internal

standard, but samples without standard:

Enable Method Schedule: Y :ﬁ
From: 1 To: 5 Meth: 1 Blk: 0 IS: N
From: 6 To: 6 Meth: 2 Blk: 1 IS: Y
From: 7 To: 11Meth: 1 Blk: 0 IS: N
From: 12To: 12Meth: 2 Blk:1 IS: Y

- Hel Clear - Bxit
i J

6. The AQUATek 50 will spike the blank vial at position 6 and the
blank following it with internal standard. The rest of the run will
proceed as you've set it up:

522 AQUATek 50
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Operating the AQUATek 50 5

. 5.10 Priority Sample Priority Sample interrupts a sequence to process an additional sample
Interrupt without shuffling vials or interrupting the vial count.

1. Press the PRIORITY SAMPLE key.

7a . A\
Priority Sample h
Sequence will be interrupted to
run a priority sample.
Waiting for current run to end.
\ Help Cancel )
This screen is timed to appear for threc seconds and then the current
Method screen reappears.

In the lower left-hand corner of the screen will be 2 flashing 'PS' indicat-
ing that Priority Sample has been activated. For example, if the current
- sample was in Prepurge, the screen would look like this:

s A\
Prepurge 18 -> 30
vial #1 Meth 1 '
. Sweeping the sample needle.
§| Meth Sched Temp Conf
S 2/

The current vial must complete its run before the priority sample can be
processed. For example, if the current vial is in Desorb, the priority
sample will be processed next.

continued
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5.10 Priority Sample

524

Interrupt (cont.)

.&: Help Cancel

B T R ol B A R G A UL LT A S R R A R

When the current sample is finished, a beeper sounds and the following | .
screen appears: ‘

Priority Sample
Ready to load sample.
Open sample door.
Help Mute Cancel

_

2. To silence the beeper, open the priority sample access door.
Once the door has been opened, the following screen appears:

Prigrity Sample
Insert sample vial.
Close sample door.
Help Cancel

3. Place the priority sample on the ramp and close the door. ( . .

Once the door is closed the following screen appears:

a . )
Priority Sample

Sample vial loaded.
Press START to begin run or F4
(Cancel) if no vial was inserted.

4

n )

4. Press START toq-begin the sample process and bring the program
back to the Start Up mode.

Note: Zero will be written to the BCD output and the vial count will not be
affected. After the priority sample, the count will resume where It left off.

The Priority Sample screens will be the same as the normﬂ screens
except Priority’ will appear where "Vial #1" would be. : .

5. If you decide not to run a priority sample, press F4 (Cancel) to raise
the elevator and advance the next vial for processing.

AQUATek 50
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Procedures -
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Sequence
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1. After you have powered up your AQUATek 50 and exited out of the
initial introductory (or error) screen, the Current Conﬁgurat.lon screen
will be displayed:

7 . =)

Current Configuration X.XX
Date: 2/18/92  Time: 12:30:00
Smpl: 5 ml 1S: 5 pl 2000: 5 ml

Loops Test Clock OK

2. Press F4 (OK). The introductory screen will come up again briefly
and then the Standby screen will appear for Method 1. To set the time
and date, see Section 5.14.

o =)
Standby Method 1
Smpl Loop:5 ml IS Loop: 5 ul
2000 Sampler Size: 5 ml
Meth Sched Temp | Cont
\S Z

The AQUATek 50 system has four default Methods with values set for a

© 5 ml sample loop for a single vial.

3. To change the method number, press F1 (Meth) The following
screen will appear:

= - —)

Method 1 active.
Select Method 1, 2, 3, or 4.
Refer to user manual

%

/7

continued
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5 Operating the AQUATek 50

5.11 Step-by-Step 4. Select a method number from the keypad. This screen appears: o .
Procedures - 7 =
Typical Sampling Method 1 selected.
Sequence (cont.)

Now select action: Run or Edit

Help Run Edit Exit
= )

5. Press F2 (Run) to run Method 1 with default values. To change
parameter values, press F3 (Edit). The following screen will appear:

s (( - ‘ \\
| Method 1 Parameters
Regample: OFF
Dilute: -NI-
Settle: 0.00 Minutes ‘
<Page Down> for more ( .
Help Run -——> Exit
N\ 4
6. Change parameter values in your selected method as desired, then
press F4 (Exit) to store the new operating method. The Standby
screen will come up:
7 A\
Standby Method 1
Smpl Loop:5 ml IS Loop: 5 ul
2000 Sampler Size: 5 ml
Meth Sched Temp Conf
X J
continued
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7. To run the method, press Start.

8. The follovﬁng screens will appear:

- A\
Start Up . )
Checking vial locations.

Meth Sched Temp Conf

X Y

7 3
Start Up
Moving vials into position.

Meth Sched Temp Conf
\ )
9. The AQUATek 50 checks to see if there are vials on the rack from a

previous run. If one or more vials are present, an ERROR screen
will appear (See Section 7.9.2). If there is no error, five vials will
load on the rack and one will advance onto the ramp.

3 _ w\
Vial #1 Method 1
Moving sample vial into position.

Meth Sched Temp Conf

\ : J/

10. The AQUATek 50 enters the Settle mode, allowing particulates to
settle at the bottom of the vial.

(settle 5.00 ->10.00 )
Vial #1 Meth 1 | S
Allowing sample to settle.

\ Meth Sched Temp Cont )

continued
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5 Operating the AQUATek 50

5.11 Step-by-Step 11. The AQUATek 50 enters the Prepurge mode, allowing helium gas (.
- Procedures - to sweep the needle and remove leftover lab air or water. \
Typlcal Sampling 7 2\

Vial #1 Meth 1 :

Sweeping the sample needle.
L\ Meth Sched Temp Conf

Z

. 12. The AQUATek 50 enters the Pressurize mode where pressure

‘ is applied to the inside of the sample vial through the top of the
needle, pushing the sample through the bottom of the needle, out
of the vial and into the sample loop.

7 , A\
([ Pressurize 5 -> 15
vial #1 Meth 1
Filling the sample loop.
\q Meth Sched Temp Conf ) ( .

13. At this point, the concentrator is signaled by the AQUATek 50 to
step into Purge, and the transfer begins. The sample is transferred
from the sample loop to the sparger on the sample concentrator.

y
Smpl Transfer 10 -> 30

Vial #1 Meth 1

Injecting sample into concentrator. gy

]

Meth Sched Temp Conf
\: =7
* The flashing 'IS' in the lower right-hand comner indicates that the
internal standard option is activated and that the loop Is being
filled.

continued

@
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14. The internal standard transfers from the internal standard loop to the
sparger on the sample concentrator.

. 5.11 Step-by-Step

Procedures -
Typlcal Sampling 7 N
Sequence (cont.) I.8. Transfer 37 -> 75
B |
Vial #1 Meth 1 '
Spiking smpl w/ internal standard.
Math Sched Temp Conf
\ : Y

15. After these two transfers, the concentrator will begin processing the
sample and the AQUATek 50 will display:

) A\
r Sample Running #1
Emptying vial.
Meth Sched Temp Conf . )

l 16. Next, rinse water is brought back through the filter (against the
stream of the normal flow) to remove any particulate that may have
accumulated inside the filter. The following screen appears:

%

_ |
Sample #1 15 -> 60

Running N

Backflush: Backflush Filter

§Meth Sched Temp Confjj
17. Water fills and rinses the sample loop. The following screen
appears:
7 , . \
Sample Running #1 1.00->1.00
veth 1
Backflush: Sample Loop Fill/Rinse
. kMat:h Sched Temp Conft )
continued
529
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5.11 Step-by-Step 18. Rinse water backflushes into the vial/needle for 45 seconds to ;" .
Procedures - remove particulates that may have accumnulated in the needle. After ‘
45 seconds, the vial comes down off the needle to prevent water
Typical Sampling from being drawn back into the needle.
Sequence (cont.)

(rSample Running #1 10 -> 45§

Meth 1 N |

Backflush: Backflush Needle

- Meth Sched Temp Conf

. L . | )

19. Gas flows through the filter to remove any leftover sample and to
dry out the filter.

PR

/”Sample Running #1 1.40->3.00

Meth 1 I

Backflush: Purge Filter

2

Meth Sched Temp Conf ( .

20. The AQUATek 50 will wait for a Desorb signal from the concentrator.
When the AQUATek 50 receives the signal, the rinse cycle will be
executed during the concentrator desorb cycle. The vial is drained and
the needle and sample loop are flushed.

g |
[ Desorb 2.80 -> 4.00 )

vial #1 vertn1 [N ]

Rinse: 3 of 3 Transfer

\

Meth Sched Temp Confy

continued
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After these combined cycles are completed, the system returns
to the Start Up screen to check vial locations:

¥

y
Start Up

- Checking vial locations.

%

Meth Sched Temp CoanJ

22,

The system enters the Settle mode, then waits for the concentrator

ready signal. (To provide a ready signal, the 3000 must be con-
figured to work with the AQUATek 50.)

/f_

\\
Settle 5.00 -> 10.00
Vial #1 Meth 1 |
Allowing sample to settle.

\:

Meth Sched Temp CQnE_ﬂy

((

N
AQUATek 50 Automatic Operation -W
Waiting for Concentrator
READY Signal |

Meth Sched Temp Conf

J

. 'When the AQUATek 50 receives the Ready Signal, it proceeds to

Prepurge and the cycle continues.

\

Prepurge 18 -> 30 3

vial #1 ______ I

Sweeping

Meth Sched Temp Cont

2

If you programmed your AQUATek 50 to run blank samples, the screens
will look like this before the normal sampling cycle continues:

continued
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5.11 Step-by-Ste _ N
~ Typlcal Sampling _:
Sequence (cont.) Filling the sample loop.
& Meth Sched Temp Conft
7 =
Blank Transfer 18 -> 30

m
Ak
"™

Injecting water.

5

Meth Sched Conf

Temp

H

\ —/

Note: if you have programmed the AQUATek 50 via the Method Parameters
screen to spike blanks with internal standard, an "IS" will show in the
bottom right hand corner of the above screen,

1o

If you have internal standard programmed, the following screen will
appear:

- N
flI.S. Transfer 18 -> 30 )

I

Spiking smpl with internal standard.

Meth Sched Temp Cont
N %

If you do not have internal standard programmed, the following screen
will appear after the "Blank Transfer" screen:

7 . D\
Blank Running
Waiting for desorb mode .
Meth Sched Temp Conf

\ )

@

The system then goes to Desorb mode, then back to the "Start-up,
checking vial locations" screen before resuming the cycle.

532
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5.12 General
Operations

5.13 Changing the
Screen Viewing
Angle

5.14 Viewing and
Setting the
Clock
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Several operator activities are included in this general overview:
changing the viewing angle of the screen, setting the clock, adjusting the
sample chamber temperature and running the diagnostic program.

The viewing angle of the LCD screen can be adjusted to be seen clearly
from a sitting or standing position.

1) Press Page Up to increase the angle of the screen and Page Down
to decrease the angle.

Note: You can either prass the key down firmly for a continuous change In
the angle or press and release the key for an incremental change in screen
angle.

Note: The viewing angle cannot be adjtistod while the unit Is using the Page

~ Up and Page Down functions for viewing Method Parameter options.

The clock mode controls the date and time configured into the system. To
edit the clock:

1. Press F4 (Conf) then F3 (Clock) to display the following screen:

Set Clock Time & Date

Date . (mm/dd/yy) : 7/04/94

Time (24 hr format): 13:30
Exit

= GGy

2. Press F2 (<) or F3 (=) to select the time value that needs to
be changed.

3. Press the desired digit on the keypad to enter it into system
memory.

4. When all values are correct, press F4 (Exit) then F4 (OK) on
the Current Configuration screen to get back to Start Up screen.

Note: If you press an invalid key while programming new time and date
values, -> INVALID DIGIT/KEY <- lights up on the screen and the system
beeps. When the message disappears you can re-enter the new values.
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5 Operating the AQUATek 50
5.15 Adjusting the The water temperature of the cooling chamber is adjusted and maintained e .
Sample Chamber by a cooling bath connected to the AQUATek 50. The AQUATek 50 '

displays this temperature on the Sample Chamber Temperature screen.’
To view the temperature and the optional alarm, pressF3 (Temp) from
any program mode screen for the Sample Chamber Temperature screen.

a A\

Temperature

Sample Chamber Temperature
Current Temp: 8.8°
alarm when above: 6.0°

\ Help Alarm No Alarm Exit

G )

The chamber temperature typically runs 2-4 degrees warmer than the
bath setpoint, because of temperature loss from the water bath transfer
lines. Adjust the temperature of the water bath according to the
manufacturer's directions and make the necessary adjustments for the
appropriate temperature reading on the Sample Chamber Temperature
screen.

To maintain a chamber temperature of 4°C with a full load of 50 vials, a < .
cooling capacity of approximately 300 watts at 4°C is required from the
bath.

Note: If the actual temperature Is over the maximum, the AQUATek 50 will
display a current temperature of 8.8° until the temperature falls within a
range of -2 ° to 8.8°. Temperatures outside this range will be displayed
on the screen as 8.8°.

5.16 Sample Chamber | The optional alarm signals when the temperature goes above the pro-
Temperature grammed alarm temperature. _

Alarm 1. To set the temperature alarm, j)resst (Alarm).

7

Current: 10.0 3

Minimum: -2.0 Maximum: 8.8
Alarm Temp: D

< Press for no change >
X W

The minimum and maximum alarm settings are displayed.

]
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5.16 Sample Chamber
Temperature
Alarm (cont.)

- 5.17 Sample Chamber

Temperature
Warning
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Press the desired digits for the alarm temperature and press
Enter on the keypad. The Sample Chamber Temperature screen will
display the new alarm setting.

/(_—

\

\\
- Sample Chamber Temperature
Current Temp: 4.0°
Alarm when above: 3.0°

Help Alarm No Alarm Exit ))

3.

For no alarm signal, press F3 (NoAlarm).

Sample Chamber Temperature
Current Temp: 4.0°
NO ALARM “

Help Alarm No Alarm  EBxit

When you power up, a wamning screen appears when the temperature of
the cooling chamber is above the limit:

’ ERROR . 3
temperature above limit
Mute
\: —

Press F1 (Mute) to silcgce the alarm. See Section 5.15, Adjusting the
Sample Chamber Temperature.
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518 Summary of
Operation

- 5.18.1 Summary of
Operation -
One Sample
Per Vial
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This section is an overview of the sequence of operation in an AQUATek
50 sampling cycle. It explains how the AQUATek 50 works, including
the status of the valves during each mode. Color flow diagrams are
included in this section. Section 5.11 of the manual covers step-by-step
procedures for operating the AQUATek 50 from start-up to completion of
a sampling run. The AQUATek 50 allows you to program the system to
run either one sample per vial or two samples per vial, depending upon
your requirements.

®

When running one sample per vial, the status of each of the valves is as
designated in the following chart:

Modes 1 2 3 45 6 7 8 9 AB

Standby/Startup L|L

Settie L|L

Walt for Purge Ready Signal from Tekmar Concentrator.

Prepurge X X|x L|L
Hmplodlluﬁonhonablod umkauwﬂlbomMﬂm If it Is not enabled, the AQUATek 50 will
advance to Sample Prassurize.

Dilution Loop Fill x| x X{LlL

 Dilution Transfer X 1L ((
Samplo Progaurize X Xl LlL .
Sampla Transfer w{ oW X 1{L

Internal Standard Transfer X L1l

Sample Running; while the Concentrator is in Purge mode and backflush option is on, the AQUATek 50

will continue mafollowlngstops if backfiush Is off, the AQUATek 50 walts for the desorb signal.

Emply Vial (Sample Running) XLl L

Backflush Fitter Xl X Il L

Sampile Loop FillRinse X X| 1 X{L]L

Bacidlush Needie X L| L

Purge Fitter Mode X| X I|L

Desorb - The AQUATek 50 waits for

of desorb from the Concentrator. If the line rinss option is
on, the unit will continus with the next

. I rinse Is off, the system will advance to Drain.

Sampie Loop Fli/Rinse X| x x|L|L

Transfer Line Rinse X X I|L

Legend: X=ON; IsINJECT; LxLOAD Valve Designations

1= intemal Standard Pressurize 7= Baciush Control X= Vaie Outputis On

2= ntemal Standard Drain 8« PusgeVane L= 8Port Vaive Is In “Loed” Position

3= Sample Pressurzs 9« Drain f=  Port Valve Is In "Inject” Posiion ( .
5= [ntemal Standard Transfer A= Eport Sample Valve —

B Ries Water B= 6-portintemal Standard

“If default values are used, thess valves will be activated the last 20 saconds of the run.

AQUATek 50




5.18.2 Summary of
Operation -
'Re-sampling

(Running Two
Samples with
Backflush and
Transfer Line
Rinse Options)
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When you have configured your AQUATek 50 to re-sample (run two

samples per vial), rather than one, the instrument automatically changes
the sequence of operation to accommodate the second sampling. In
general terms, it works like this:

The vial comes up onto the needle. The needle extracts the first sample
and sends the sample to the concentrator. Then the needle extracts a
second sample and holds that sample in the sampling loop until the first
sample is processed. If internal standard is used, the internal standard is
then transferred to the concentrator and the AQUATek 50 resumes its
normal sequence.

The following pages contain the valve output operational summary for

cach of the modes in re-sampling, as well as flow diagrams for each of
the modes.
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5 Operating the AQUATek 50
5.18.2 Summary of Here is the valve output operational summary for running two samples per vial. ¢ .
gpmﬂ"?l' Modes 123 45678 9 AEB
e-sampling :
Standby/Startup L|L
(cont.)
Settle LiL
The AQUATek 50 walts for the *Purge Ready” signal from the Tekmar Concentrator.
Prepurge X XX L|L
Samplo Prassurize #1 X XL
ThcAQUATdc!sOwﬂspurgepmnlwmtoConmtmtoratme beginning of Sample Transfer modse.
Sample Transfer #1 vl X 1| L
Sample Pressurize #2 X x(r|L
Internl Standard Transfer #1 X L|1

Sample Running; while the Concentrator s In Purge, the AQUATek 60 continues with the following steps.
The AQUATek 50 waits for the beginning of Desorb signal. No finse allowsd.
The AQUATek 50 walts for Purge Reedy from the Concentrator.

Sampls Transfer #2 ol X I|L
The AQUATek 50 sends purge permission to the Concentrator at the beginning of Sample Transfer,
imemal Sndara Transr 2| || ] 1X1 1 1 1 11 ]I | ( .
Sample Running; while the Concentrator s in Purge and the bacidlush is on, the AQUATek 50
continues with the next steps. If backflush is off, the AQUATek 50 waits for the Desorb signal.
Empty Vial X X|LIL
Backflush Fiiter X|X I|L
Sampla Loop Fil/Rinse : XX XIL|L
Backfush Needie X LiL
Purge Filter X|x I|L
The AQUATek 50 walts for baginning of Desorb from the Concentrator. if the line rinse option Is on, the
AQUATek 50 continues with the next steps. If line rinse Is off, the system goes to Drain.
Sample Loop FliRInse X|X XL |L
Tranafer Line Rinas . X X I|L
Legend: XwON; I=INJECT; L«LOAD
Vaive Designations
1= Internal Standard Pressurize 7= Backflush Control X= Vave Output b On
2= |ntemal Standard Draln 8= FPurge Vaive L= 6-Port Vaive Is In "Load" Posktion
3= Sample Pressurize 9= Drain I=  &Port Vaive I8 In "Inject” Position
g: IS:mpleTmT A= @port Sampie Vave ( .
= R"m“'mwswmmd ransier B= Gportintemal Standard ]

“If defautt valuss are Used, thess valves wil be activated the lest 20 seconds of the run,
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6 Routine Procedures and Malntenance

6.1 Changing Sample | Both the sample and internal standard loops are located behind the access
. and Internal door on the right side of the instrument.

Standard Loops

Internal Standard
P Loop

P Sample Loop

To change the loops:

1. Rotate the two fasteners 90° and open the panel.

2. Remove the old loop(s) with a 1/4" open end wrench.

3. Install the new loop(s) with the éoils looped in front of the valve.

4, Make sure the right access door will close before tightening the fittings.
| . 5. Leak check the new loop(s) according to Section 3.

6. Close the door and tighten the Iretaining fasteners.

7. Configure your AQUATek 50 for the correct sample and internal

standard loops according to Sections 5.2 and 5.3 of this manual.

6.2 Changing the Note: The sample filter (p/n 14-5153-016) should be replaced every year.

Sample Filter )
1. Tum off power and gas supply to the unit. Remove the right side panel.

Note: Replace 2. Use a 7/16" and two 9/16" wrenches to loosen the filter housing.
only with a

90-micron filter 4. Remove the bottom nut (houses a washer and spring) and set aside.
5. Tap the filter housing on a table top to loosen the old fitting.

6. Place the open end of the new filter down into the housing. An arrow
ctched on the outside of the housing should point downward.

7. Reinstall the spring and bottom nut.

. 8. Reinstall the filter/housing onto the AQUATek 50, making sure the
arrow on the outside of the housing is pointing upward.
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6.3 Refilling the

62

Blank Water
Generator

Routine Procedures and Malntenance ©

With use, the granular activated carbon in the filter will become saturated
with organics, allowing impurities to pass through.Tekmar recommends
that the Blank Water Generator (p/n 14-3707-000) be replaced every six
months.

AQUATek 50
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6 Routine Procedures and Maintenance

6.4 Cleaning the
Internal Standard
Vessel

6.5 Cleaning the
Vial Tilt
Platform

AQUATsk 50

Clean glassware is essential to interference-free runs. This applies to
flasks and cylinders as well as the internal standard vessel. The internal
standard needle should also be cleaned on a routine basis. To effectively
clean the glassware and needle:

a. Use dedicated glassware
b. Obtain an ultrasonic bath
¢. Obtain a 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 ideal for saving time. A quick scrubbing followed
by ultrasonics is easy and effective. Any of the glassware detergents
recommended for use with an ultrasonic bath are acceptable. We
recommend use of the Tekmar Ultrasonic Bath, p/n 21-0131-000.

A muffle furnace is an excellent device for cleaning glassware. Set the
temperature to approximately 350-400°C (do not go too high, the
glassware may melt) and allow the residue to oxidize. After the glassware
has cooled, the remaining char is easily removed with a brush and a
cleaning agent. We recommend the Tekmar Muffle Furnace,

p/n 21-0206-000. '

Residue from the vial may collect on the vial tilt platform. Use a soft
cloth and mild detergent to clean the platform periodically. This will
ensure that the vials slide easily onto the platform.
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Routine Procedures and Maintenance 6

6.6 Adjustlhg the You may have to adjust the vial tilt mechanism to prevent vials from

H H . . (/ -
Vial Tilt Platform | J2mming. To dothis: .
1. Power up the AQUATek 50.

Press F4 (Exit).

Pressz_ F2 (Test).

Press F2 (Outputs).

Press F1 (Motors).

Press 3 on the keypad. The vial tilt mechanism will swing down.
Press 3 again to stop the travel.

Power down the instrument and remove the right side panel.

Y e N xR W

Refer to the diagram below. For minor adjustments to the vial tilt
mechanism, use a Phillips screwdriver to loosén the screws on the
~mechanism. This will allow you to slide the vial tilt mechanism back
and forth. For more major adjustments, use a regular slotted screw-
driver to loosen all four screws on the guide arm as shown. The arm
will slide back and forth as needed. Tighten screws when finished.

10. Reinstall the right side panel. ( .

/\ WARNING Nl

Moving parts. Keep hands, clothing, and Jewelry away from
the mo_vlng mechanisms.

Guide Arm
Screws (4)

Vial Tilt Mechanism
Screws k .

Figure 61 VIt THt Adjustmant
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6 Routine Procedures and Malntenance
6.7 Leak Checking Refer to Section 3 to leak check after the initial installation of your
. Internal Fittings AQUATek 50 to a concentrator. When making changes (e.g. sample or

internal standard loops) or troubleshooting, it will be necessary to check
some internal fittings. To do this, first remove the right side panel. Enter
the test program of the microprocessor by pressing F4 (Conf.) and then
pressing F2 (Test).

6.7.1Sample Handling | 1. Place a clean, empty, capped vial into the Priority Sample port and
System close the Priority Sample door.

2. Press F2 (Outputs).

3. Press F1 ( Motors).

4. Turn the elevator on by pressing 3.

/N WARNING Nis

Moving parts. Use caution when working around the elevator mechanism.
Keep hands, clothing, and jeweiry away from the elevator when the
. AQUATek 50 Is on.

5. First be certain that you do not place your hand near the elevator
mechanism.

6. When the elevator reaches the top of its travel, the AQUATek 50
will beep. Press 3.

7. Press F4 (Exit).
8. Press F2 (Outputs).
9. Press F2 (Sol.).

10. Place an 1/8" cap nut (p/n 14-0678-116) on the sample drain fitting
on the back of the unit.

11. The following fittings can now be checked:

» outlet of sample pressurize valve
+ all three ports of the blank water tee union
» output of the blank water valve
. «  tube fitting and pipe fitting to the sample needle block
» both ports of the sample needle outlet union '
o ports 1,2, 3, and 4 of 6-port valve A
«  inlet of sample drain bulkhead
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6.7.1 Sample Handling
System (cont.)

6.7.2Internal Standard
Handling System

12.

13.

14.

15.

16.

17.

18.

- 19.

20.

21.

22.

23,

AR L.

Routine Procedures and Maintenance ©

Turn off the sample pressurize valve by pressing 3.

Tumn on the sample transfer valve by pressing 4.

The following fittings can now be checked:

» output of the sample transfer valve

» ports 5 and 6 of 6-port valve A

« all three ports of the transfer tee union

* inside and outside connections of the transfer line bulkhead
union ' :

» transfer line connections to the sampler

Turn off the sample transfer valve by pressing 4 again.

Press F4 (Exit).

Press F2 (Outputs).

Press F1 (Motors).

Be sure you are clear of the elevator mechanism. Press 3 to start the
clevator.

The elevator will move down and eject the vial. When the
clevator reaches its lower limit of travel, the AQUATek 50 will
beep.

Turn the elevator off by pressing 3 again.

Press F4 (Exit).

Remove the cap nut from the sample drain bulkhead.

Install a clean, dry internal standard vessel on the front panel
mount, and install an internal standard dip tube.

Place a cap nut (p/n 14-0678-116) on the Internal Standard drain
bulkhead.

Press F2 (Sol.).

Turn on the internal standard pressurize and drain the valves by
pressing 1 and 2 respectively.

AQUATek 50
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6 Routine Procedures and Malntenance

. 6.7.2Internal Standard 5.  The following fittings can now be checked:
Handling System

» outlet of the internal standard pressurize valve

(cont.) * inside connection for the internal standard mount fitting
* intemal standard glassware
* dip tube connections to the mount and bulkhead union inlet
* inside of the bulkhead union
» ports 1,2, 3, and 4 of 6-port valve B
* inlet and outlet of the drain valve
~* inlet of the internal standard drain bulkhead union
6. Tum off the internal standard pressurize and drain valves by
pressing 1 and 2 again.
7. Turn on the internal standard transfer valve by pressing 5.
. 8. The following fittings can now be checked:
* outlet of the internal standard transfer valve
+ ports 5 and 6 of 6-port valve B
9. The following fittings are checked when performing the
. Sample Transfer check, but can also be checked now:

» all three ports of the transfer line tee union
* inside and outside connections of the transfer line
bulkhead union '
» transfer line connection to the sampler
10. Turn off the internal standard transfer valve by pressing 5.

11. Remove the cap nut from the internal standard drain
bulkhead.

12. Exit the test program by pressing F4 (Exit) twice.

13. Replace the right side panel before continuing to operate
the AQUATek 50.

AQUATsk 50
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Troubleshooting 7

. 7.1 Overview of The first portion of this section of the manual explains:
the Section

» the AQUATek 50 diagnostics program

* components and the corresponding code numbers that appear on
the screen during an error

* inputs and outputs

The latter part of Section 7 contains information on handling the most
-common trouble areas. If you need additional assistance with your
instrument, please call the Tekmar Service Department at

- (800) 874-2004 or collect at (513) 247-7000. Pledse observe all
warnings and cautions noted at the beginning of this manual.

/N\ CAUTION
To prevent damage to the AQUATek 30, remove all vials from the
unit before troubleshooting.
. 7.2Diagnostics The AQUATek 50 ROM has a diagnostics program which allows the
Program user to verify the correct operation of individual inputs and outputs.

The system must be in the Standby mode to access this program.
Press F4 (Conf) key then depress the F2 (Test) key.

The Diagnostics main menu will be displayed as:
(7 A

F1 - Inputs: Sensors & External
F2 - Outputs: Motors, Ext & Valves
F3 - BCD

F4 - Exit

Pressing F4 (Exit) from the diagnostics main menu w1ll display the
configuration screen.

AQUATek 50 : 71
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7 Troubleshooting
'@
7.2.1 AQUATek 50 The following tables name the AQUATek 50 components and their '
Component corresponding reference designations.
Reference Reference Designation Description
Deslignations
. Sensor Inputs
S1 Ram Location
S2 Advancer Start of Stroke
S3 Vial Location on Ramp
S4 Elevator Upper Position
S5 Elevator Lower Position
S6 Cooler Door
S7 Valve Access Door
S8 Priority Sample Door
S9 Spare
Motor Outputs ~ *
MI Ram
M2 Advancer
M3 Elevator
Solenoid Valves ,
vl Internal Std Pressurize ( .
v2 Internal Standard Drain '
v3 Sample Vial Pressurize
v4 _ Sample Loop Transfer
v5 Internal Std Loop Transfer
v6 Rinse Water Supply
v7 Backflush Valve
v8 Purge Valve
v9 Sample Drain
6-Port Valve Output
VA Sample Loop, 6-Port
vB Internal Std Loop, 6-Port
7.2.2 Dlagnostic Press F1 (In) from the Diagxlostics main menu to display the following
) Program input menu; :
Inputs (1 s2 53 s4 85 s6 57 88 89 810 I1 I2)
A R [Ef E ¢ s [f s s [D|[p
S| a |UU D o p |y p P |el (u
tfl m |pl o o a |i a a |(s|]|r
rl p w 1 r |o r r |zr||g ( .
t n D e |[D e e |b e -
\L Exit )
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. 7.2.3 Dilagnostic

Program
| Outputs

7.2.4 Motors and
External
Outputs

7.2.5 Solenoid
Valve
Outputs

AQUATek 50

Troubleshooting 7

1. Press F2 (Out) from the Diagnostics main menu to display the
following Output menu:

F1 - Motors & External Output )
F2 - Solenoid Valves
F3 - 6 Port Valves

Motor Sol. 6 Port Exit )

2. Press F4 (Exit) from the Output menu to display the Diagnostics main
menu.

A WAkNING \Jis .

[E
Moving parts present. All panels and doors to be Installed. Do not
open the priority sample door during any of the motor diagnostic tests.

Press F1 (Motor) from the Output menu to display the following options: - -

@ ml Ram e5 Start Output 3
m2 Advancer
m3 Elevator.

(press motor / ext # to toggle)

QRO RUN Exit y)
When a motor is running, an * will appear beside the R in "RO" at the lower

left hand side of the screen above. If a motor is overloaded, an * will appear
to the right of the O.

Press F2 (Sol.) from the Output menu to display the following screen:

fvl IS Pressure vs IS Loop 'I‘ransfer\\
v2 IS Drain v6é Blank Water
v3 Smpl Press. v7 Backflush

- v4 Smpl Trans. v8 Purge

v9 Smpl Drain
(press valve # to toggle)
Exit

\ ‘ ' Y,

13
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7 Troubleshooting
7.2.6 Switching Press F3 (6 Port) from the Output menu to display the following .
Valvo(s) options:
Outputs a A\
Load 1 (vA) Sample Loop
Load 2 (vB) Intermal Standard Loop
(press # to toggle)
& Exit )
1.2.7 Dlagnostic 1. Press F3 (BCD) from the Diagnostics main menu to display the
"BCD Program following BCD option: _ _
Current: 0
Minimum: 0 Maximum: 99
Value to output: ()
(Press ENTER for no change)
X J
l
This screen shows the current BCD value. You must enter a new value to .
be output or press Enter for no change. After pressing Enter the
following screen is displayed:
7 . )

BCD test
Value written: x x

Value Exit

o en)

2. Press F3 (Value) to enter a new value to be written.

s

3. Press F4 (Exit) to return to the diagnostics main menu.
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. 1.3 Display Problems

#1
No Display

7.4 Concentrator /O
Problems
(for the 2000
. with ROM v1.8
and above or
3000)

#1

AQUATek 50
does not walt
for concentrator
Purge Ready
signal

AQUATek 50
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Troubleshooting 7

Press and hold the Page Up key for several seconds while viewing the
display. If the display doesn't appear press and hold the Page Down

key while viewing.

A. Tumn the unit off
and check if fuses
F1, F2, and F3 are
still good?

B. Turn unit off & on.
Does display

appear?

A. Is J6 jumpered
on Multi-function Board?

B. Remove 1I/0O cable
- from rear panel
of concentrator.
Does unit wait for
the ready signal?

C. Does unit wait for
ready signal?

YES:

NO:

YES:
NO:

YES:
NO:

YES:

NO:

YES:

NO:

Proceed to B.

 Replace with same

type and rating and try
again.

System is reset.

Check input power
transformer and wiring.
Repair or replace CPU
board.

Proceed to B.
Move jumper from
J5to J6.

Check concentrator

Purge Ready signal. There
should be constant contact
closure during Purge

Ready on pins #15 and #16.

Unplug 1/O cable
from AQUATek 50 then
proceed to C.

Replace I/O cable-
LSC-2 (#14-3783-000)
2000 or 3000
(#14-4352-086).
Unplug 20-conductor
ribbon cable from
Multi-function Board.
Proceed to step D.

75
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7 Troubleshooting

7.4 Concentrator
/O Problems
(#1 cont.)

#2

AQUATek 50
does not walt
for beginning of
Desorb signal

: #3
AQUATek 50
does not step
Into Prepurge
automatically

78

. Does unit now wait for YES:
ready signal?

NO:

. 18 J4 jumpered on YES:

Multi-function Board? NO:

. Remove I/O cable from YES:

rear panel of concentrator.
Does unit wait for Desorb signal?

NO:
. Does unit now wait for YES:
beginning of Desorb signal?
NO:
. Does unit now wait for YES:
beginning of Desorb
signal? _
NO:

. Are both units in Auto mode? YES:
NO:

. Disconnect AQUATek 1/0 cable

from concentrator.

A Lol . ST R BRSO T i o T ST
g L fha B oy ; .

Replace 20

conductor 1/0 cable
(#14-3692-000).
Replace Multi-function

Board (#14-3750-000).

Proceed to B.
Move jumper from
J3 to J4.

Check concentrator for
correct beginning of
Desorb signal. There
should be a 4 sec. contact
closure on pins #19

and #20.

Unplug I/O cable

from AQUATek 50.
Proceed to Step C.

Replace 1/O cable-
LSC-2 (#14-3783-000)
2000 or 3000
(#14-4352-086).
Unplug 20-conductor
ribbon cable from
Multi-function Board.
Proceed to step D.

Replace 20-conductor
ribbon cable
(#14-3692-000).
Replace
Multi-function Board
(#14-3750-000).

Proceed to B.
Press Auto Key(s).

AQUATek 50
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. 7.4 Concentrator
/O Problems
(#3 cont.)

#4
Concentrator does
not step to Purge

AQUATek 50

For LSC-2
Jumper Pins #1 and #3 YES:
on 8-Pin connector at
concentrator end of I/O
cable. Does unit step into NO:
~ Prepurge?
Does D.C. voltage drop YES:
from 5V to 0V for
approximately 2 seconds? NO:
For 2000 or 3000
Jumper Pins #15 and #16 YES:
on 25-pin “D” type *
connector at concentrator
end of /O cable. Does unit
step into Prepurge? NO:
C. Disconnect concentrator YES:
I/O cable from AQUAT¢ék 50.
Jumper pins #1 and #5 of NO:
concentrator I/0 receptacle.
Does unit now step into
Prepurge?
A. Is concentrator in YES:
Auto Mode? NO:

AL TR LR

Troubleshooting 7

Check concentrator
for correct Purge
Ready signal.
Proceed to step C.

Problem is with
cable connection.
Disconnect I/O cable
from AQUATek 50.
Proceed to step C.

Check concentrator
for constant contact
closure during Purge

RO Lt R T

Ready on pins #15 and #16.

Proceed to step C.

Replace 1/O cable-
(#14-4352-086)

Problem with Ribbon cable
(#14-3692-086) or the
Multi-function Board.

Proceed to step B.
Select Auto Mode.

B. Disconnect I/O cable from concentrator. Check D.C. voltage
while stepping the AQUATek 50 from Pressurize to Sample Transfer.

For LSC-2

Check for 5 volts D.C. across pin #3 of 8-pin connector and the orange or
brown wire from screw terminal #8. Voltage should drop to 0 volts when
the AQUATek 50 steps from Pressurize to Sample Transfer.

C. Does D.C. voltage drop YES:
from 5V to OV for
approximately 2 seconds? NO:

Problem is with
concentrator.
Disconnect I/0 cable
from AQUATek 50.
Proceed to step D.
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7 Troubleshooting

7.4 Concentrator
/O Problems
(#4 cont.)

#5 .
AQUATek 50 does
not step to Desorb

78

g TRART T Ty e e T

For 2000 or 3000
Check D.C. voltage between pins #1 and #2 on 25-Pin “D” type
connector at concentrator end of 1/0 cable.

Does D.C. voltage drop
from 5V to 0V for

approximately 2 seconds?

D. Does D.C. voltage
drop from 5V to
0V between pins
#5 and #7 on 9-pin
concentrator receptacle

., i3
for 2 seconds, when unit 1s

stepped from Pressurize
to Sample Transfer?

E. Does D.C. voltage

drop between pins #16 and
#17 on 20-pin header on
Multi-function Board from

5V to OV for 2
seconds when unit is

stepped from Pressurize to

Sample Transfer?

A. Are both units set-up

for Auto Operation mode?

YES: ‘

NO:

NO:

YES

NO:

YES:
NO:

Problem is with
concentrator,
Disconnect I/O cable
from AQUATek 50.
Proceed to step D.

Replace I/O cable-
(#14-4352-086)
Problem is with
ribbon cable
(#14-3692-086)

or the Multi-function
Board. Proceed to E.

Replace /O cable
(#14-3692-000).
Replace
Multi-function Board
(#14-3750-000).

Proceed to step B.
Select Auto mode(s).

B. Disconnect AQUATek 50 I/O cable from concentrator.

For LSC-2

Short spade lug terminals
(the black and blue wires)
together. Does unit
proceed to Desorb?

YES:

NO:

Check concentrator for
beginning of

Desorb signal. There
should be constant contact
closure across the T-2
connector during Desorb.
Proceed to C.

AQUATek 50
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Troubleshooting 7
. 7.4 Concentrator For 2000 or 3000
/O Problems Jumper pins #19 and #20 YES: Check concentrator for
of I/O cable together. beginning of
(#5 cont.) Does unit now step into Desorb signal.
Desorb? NO: Proceedto C.
C. Disconnect I/O cable YES: Replace I/O cable-
from AQUATek 50. Jumper (#14-4352-086).
pins #5 and #6 of the 9-pin NO:  Problem with ribbon cable
concentrator I/O receptacle (#14-3692-086) or Multi-
Does unit now step function Board.
to Desorb?
1.5BCD Interface This section is used when there is a discrepancy between the vial count
Problems displayed on the screen and the BCD signal.
Pin Out for BCD Output Cable (#14-3871-000)
BCD Output Wire Color BCD Receptacle (9-Pin)
. Ground Black 1
BCDBit 1 White 2
BCD Bit 3 Red 3
BCDBit5 Green 4
BCDBit 7 Brown 5
BCD Bit 0 Blue 6
BCDBit2 Orange 7
BCDBit 4 Yellow 8
BCD Bit 6 Purple 9

AQUATek 50 79
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7 Troubleshooting
@
7.5BCD Interface Pin out - AQUATek 50 20-Conductor Multi-Function Board
Problems (cont.) :
BCD 9-Pin Plug 20-Pin Header On /O Board
1 Ground 2
2 BCD Bit 1 4
3 BCD Bit 3 6
4 BCD Bit 5 8
5 BCD Bit 7 10
6 BCD Bit 0 3
7 BCD Bit 2 5
, 8 BCD Bit 4 7
9 BCD Bit 6 9
BCD Conversion Chart
TEN's ONE's
I I I
0000 0000 = 00
0001 0001 = 11 )
0010 0010 - 22 ( .
0011 0011 = 33
0100 0100 =44
0101 0101 = 55
0110 0110 = 66
0111 0111 =77
1000 1000 = 88
1001 1001 = 99
| L Bitsg I L &ito
Bit 5 Bit 1
Bit 6 Bit 2
Bit 7 Bit 3
0 = 0 volts D.C. or Low 1= 5 volts D.C. or High
Examples of BCD Output Signals
Ten's One's
0010 0111 - #27
0100 0001 = #41
0101 0000 - #50 (.
0000 0000 = #0
BIT (7}6)(5)4)  (3)(2)(1X0)
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. 7.6 BCD Signal
Diagnosis

1.7 Valve Actuation
Problems

#1

Sample was not
transferred to
concentrator

AQUAT sk 50
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Troubleshooting 7

Note: When Priority Sample Is being run, the BCD signals 0. After Priority
Sample is completed, the count resumes where it left off,

To diagnose a BCD signal error use the following procedure.

A.

Is signal correct at YES:
output end of BCD cable?

NO:
Is signal correct at BCD YES:
plug on rear panel of
AQUATek 50? NO:
Is signal correct at 20- YES:
pin header of o
Multi-function Board? NO:

Problem is not with
AQUATek 50.
Proceed to step B.

Replace BCD cable
(#14-3871-000).
Proceed to step C.

Replace ribbon cable
(#14-3692-000).
Replace
Multi-function Board
(#14-3750-000).

To follow the troubleshooting information in this section, set the
autosampler and concentrator in Auto Operation mode and set the
concentrator in Purge during the Sample Transfer.

A

. Are flow rates and YES:
pressure setting correct? NO:
. Load an empty vial into YES:
unit using priority NO:
sample procedure (see Section
5.10) and step unit to Pressurize.
Place unit in Hold mode.
Is there gas flow from
sample drain bulkhead?
Unplug connector from YES:
positions v3 and v9 on Multi- NO:
function Board.

Do valves v3 and v9 deactivate?

Proceed to step B.
Refer to AQUATek 50
Manusl, Section 3.

Proceed to step 1.
Proceed to step C.

Proceed to step E.
Proceed to step D.

711




7 Troubleshooting

1.7 Valve Actuation
Problems
| (#1 cont.)

712

. Verify D.C. voltage at YES:
headers v3 and v9 on Multi-
function board. Is voltage NO:
approximately 12V DC?

. Is there gas flow going into YES:
port #3 of the 6-port valve? NO:

. Is there gas flow coming out YES:
port #2 of the 6-port valve NO:
(vA)? '

. Step unit from Pressurize' YES:
to Sample Transfer. Did NO:
the 6-port valve VA actuate?

. Check for 5V DC on orange YES:

wire to chassis ground of 6-
pin connector on valve end

of cable. When unit is stepped
to Sample Transfer, does voltage
drop to OV for one second?
NO:
Check for 5V DC on pin YES:

associated with orange wire of
connector P6 on the multi-

function board? Does the voltage NO :

drop to OV for one second
when the unit is stepped to
Sample Transfer?

. While unit is in Hold, step YES:

unit to Sample Transfer.

Disconnect transfer line

from AQUATek 50. Is there gas NO:
flow from the transfer

bulkhead?

Replace valve v3 and/or
v9,

Replace

Multi-function Board
(#14-3750-000).

Proceed to step F.
Check the needle filter and

the flow path for a clog or
leak.

Proceed to G.
Check the Semple Loop or
the 6-port valve for a clog.

Proceed to J.

Remove 6-port logic
cable from the valve VA
and proceed to H.

Trouble may be with
the 6-port valve.
Contact Tekmar
Service Dept. for
further troubleshooting
procedures.

Remove 6-port logic
cable from header P6
on the Multi-function
Board. Proceed to 1.

‘@

Replace 6-port valve
logic cable ,
(#14-3897-000).
Replace Multi-function
Board (#14-3750-000).

This condition would
indicate a block or a leak
in the transfer line.
Proceed to step K.

@
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7.7 Valve Actuation K. Unplug connector #23 from YES:
v4 on Multi-function Board. NO:
Problems Does valve v4 deactivate?
(#1 cont.)
L. Verify D.C. voltage at YES:
header v4 on Multi-function
Board. Is voltage approximately NO:
12V DC?
M. Is there gas flow coming into YES:
Port#5 of the 6-port valve vA? NO:
N. Step unit from Sample YES:
* Transfer to LS. Transfer. NO:
Did the 6-port valve (VA) rotate?
0. Step unit to sample transferand  YES:
check for 5V DC on green
wire to chassis ground of
6-pin connector on valve
end of cable. Does voltage
go to OV for one second
when unit is stepped to
Internal Standard Transfer? NO:
P. Check for 5V DC on pin YES:

AQUATek 50

B A ek

associated with green wire on
connector P6 of multi-function

board. Does voltage goto’ NO:
0V for one second when unit is

stepped to Internal Standard Transfer?

AR A s i S R
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Troubleshooting 7

Proceed to step M.
Proceed to step L.

Replace valve v4
(#14-3683-200). -
Replace Multi-function
Board (#14-3750-000).

Proceed to step N.
Check the plumbing and
the flow path for a clog
or a leak.

Normal operation
Remove 6-port logic
cable from valve vA.
Proceed to step O.

Trouble may be with
6-port valve.

Contact Tekmar
Service Dept.

for further
troubleshooting
procedures

Remove 6-port logic
cable from header P6 on
Multi-function Board.
Proceed to step P.

Replace 6-port

valve logic cable
(#14-3897-000).
Replace Multi-function
Board (#14-3750-000).

713

RROUNER I R )




S AR TR TR T
! AR "

T Troubleshooting

1.7 Valve Actuation
Problems (cont.)

#2

Internal Standard
was not transferred
to concentrator

714
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. Are ﬂow rates and pressure YES:

setting correct? ' NO:
. Load empty LS. vessel. YES:
Place unit in Hold. NO:
Step unit to Pressurize.
Is there gas flow from
L.S. drain?
. Unplug connector from YES:
v1 on Multi-function Boatd. NO:

Does valve v1 actuate?

. Verify DC voltage at YES:

header vl on

Multi-function Board. NO:
Is voltage approximately
12V DC?

. Unplug connector from YES:
v2 on Multi-function Board. NO:
Does valve actuate?

. Verify DC voltage at YES:
header v2 on Multi-function
Board is approximately NO:
12V DC?

. Is there gas flow going into YES:

Port #3 of the 6-port valve yvB?  NO:

. Is there gas flow going out of YES:

port #2 of the 6-port valve vB?  NO:

@

Proceed to step B.
Refer to AQUATek 50
manual Section 3.

Proceed to step I.
Proceed to step C.

Proceed to step E.
Proceed to step D.

Replace valve vl
(#14-3683-000).
Replace Multi-function _
Board (#14-3750-000). ( .
Proceed to step G.

Proceed to step F.

Replace valve v2
(#14-5137-050).
Replace
Multi-function Board
(#14-3750-000).

Proceed to step H.
Check the plumbing and
the flow path for a clog
or leak.

Proceed to I.

Check the Intemnal Stan-
dard Loop and the 6-port
valve for a clog or a leak.

AQUATek 50




Troubleshooting 7
. 1.7 Valve Actuation I. Step unit from Pressurize YES: Proceed to step L.
Problems to LS. Transfer. Did the NO: Remove the 6-port valve
6-port valve (vB) actuate? logic cable from valve vB.
(#2 cont) Proceed to step J.
J.  Check for 5V DC on red wire YES: Trouble may be with
to chassis ground of 6-pin 6-port valve.
connector on valve end of cable. Contact Tekmar
Does voltage drop to 0V for one Service Dept.
second when unit is stepped to for further
Internal Standard Transfer? troubleshooting
o procedures.
NO: Remove the 6-port logic
- cable from header P6 on
Multi-function Board.
" Proceed to step K.
K. Check for 5V DC on pin YES: Replace 6-port
associated with red wire to valve logic cable
. chassis ground connector P6 (#14-3897-000).
of multi-function board. NO: Replace the Multi-function
. Does voltage drop to OV for one Board (#14-3750-000).
second when unit is stepped to '
Internal Standard Transfer? :
L. While unit is in Hold, step YES: This condition
unit to L.S. Transfer. would indicate a
Disconnect transfer line blocked transfer
from AQUATek 50. Is there gas line.
flow from the transfer "~ NO: Proceed to step M.
bulkhead?
M. Unplug connector from YES: Proceed to step O.
v5 on Multi-function Board. NO: Proceed to step N.
Does valve v5 actuate?
N. Verify DC voltage YES: Replace valve v5
at header v5 on (#14-3683-300).
Multi-function Board. NO: Replace Multi-function
Is voltage approximately Board (#14-3750-000).
12v DC?
O. Step the unit out of Internal YES: Normal operation.
. Standard Transfer. Did the 6-port NO: Remove the 6-port logic
valve (vB) actuate? cable from valve vB and
proceed to step P.

AQUATek 50 715
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7 Troubleshooting
@
1.7 Valve Actuation P. Step the unit to Internal YES: The trouble may be with
Problems Standard Transfer and check the 6-port valve. Contact
(#2 cont.) for 5V DC on black wire to Tekmar Service Dept. for
_ " chassis ground of 6-pin connector further troubleshooting
on valve end of cable. Does procedures.
voltage go to OV for one second NO: Remove the 6-port logic
when the unit is stepped out of cable from header P6 on
Internal Standard Transfer? Muiti-function Board and
proceed to Q.
Q. Check for 5V DC on pin YES: Replace 6-port valve logic
associated with black wire on cable (#14-3897-000).
connector P6 of Multi-function =~ NO: Replace Multi-function
Board. Does voltage go to OV for Board.
one second when the unit is stepped
- out of Internal Standard Transfer?
#3 Step the unit to the Backflush Filter mode and press the Hold key.
Unit won't A. Isthere ri ter exiti YES: N 1 operati
. Is there rinse water exiting : Normal operation.
backflush the filter to the sample drain? NO: Check the rinse water ( .
supply and proceed to B. -
B. Disconnect the v6 connector YES: Proceed to step D.
from the multi-function Board. = NO: Proceed to step C.
Does the valve v6 activate?
C. Is there voltage at the v6 YES: Replace the valve v6.
connector of the Multi-function =~ NO: Check the fuses. If they're
Board? okay, replace the Multi-
function Board.
D. Disconnect the v7 connector YES: Check plumbing and flow
from the Multi-function Board. path for a clog or leak.
Does the valve v7 actuate? NO: Proceedto E.
E. Isthere 12V DC at the v7 YES: Replace the v7 valve.
connector of the Multi-function = NO: Replace the Multi-function
Board? Board.
@
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. 1.7 Valve Actuation

Problems (cont.)

#4
Unit won't

backflush the

AQUATek 50

needle
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Troubleshooting 7

Step the unit to Backflush Needle mode and press the Hold key.

A.

Is there gas flow out of
the valve v8?

Disconnect the v8 connector
from the Multi-function Board.
Did the valve v8 actuate?

Is there voltage at the v8
connector of the
Multi-function Board?

Is there gas flow out of port
#1 of the 6-port valve vA?

Is there flow into port
#4 of the valve vA?

Is there flow out of the #3 port
of the 6-port valve vA?

Is there flow out of the
normally open port of valve v77

Is there flow out of the filter?

Disconnect connector v7
from the Multi-function Board.
Did valve v7 actuate?

YES:

NO:

YES

NO:

YES
NO:

YES:

NO:

YES:
"NO:

YES:

NO:

YES:

NO:

YES:

NO:

NO:

Proceed to step D.
Proceed to step B.

Check for a clog in
valve v8 or gas supply.
Proceed to step C.

Replace valve v8.
Replace the Multi-function
Board.

Proceed to step E.

Check for a clog in

6-port valve vA. Proceed
to valve VA actuation
problems. If not clogged,
proceed to 7.7, #1, step G.

Proceed to step F.
The sample loop is
clogged. Sonicate or
replace the

sample loop.

Proceed to G.
The 6-port valve or sample
loop is clogged.

Check needle for a clog.
Proceed to H.

Proceed to I.
Check filter for a clog.
Sonicate or replace filter.

: Replace Multi-function

Board (#14-3750-000).

Check valve v7 for a clog

or leak. '
717
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7 Troubleshooting

1.7 Valve Actuation
Problems
(cont.)

' #5

Sample Loop Is not

flushed during
Rinse Fill of
Desorb mode

7-18

. Is water supply to blank YES:
water filter on? NO:
. Is water pressure regulator YES:

at correct setting? NO:

line or filter,

. From the Standby screen,* YES:
turn the line rinse on. NO:
Do you see rinse water exiting
the sample drain fitting?

. Disconnect connector v6 YES:
from the Multi-function Board. = NO:
Did valve v6 actuate?

. Check D.C. voltage between YES:
pins on header v6. Is NO:
voltage approximately
12V DC?

. Is 6-port valve (vA) in load YES:
position? Check output NO:
screen -- see section 7.2.6. '

. Disconnect connector v9 from YES:
Multi-function Board. Did valve
v9 actuate? , NO:
Check for voltage between YES:
the pins on header v9. NO:
Is there approximately 12V DC?

. Step the unit to Sample Transfer. YES:

Did the 6-port valve vA rotate?  NO:

'_F‘"?-:nrgm‘mu:wc‘w“tmwrwmwv,‘ R e AT
! L TR L, A

Proceed to step B.
Turn on water supply.

Proceed to step D.
Correct pressure
setting. Proceed to

step C.

. If you cannot achieve correct pressure setting, there may be a blocked

Normal operation.
Proceed to step E.

Prdcced to step G.
Proceed to F.

(@

Replace valve vé.
Replace Multi-function
Board (#14-3750-000).

Proceed to step H.
Proceed to J.

Check 6-port valve and
sample loop for clog.
Proceed to I.

Replace valve v9.
Replace the Multi-function
Board.

Proceed to H.

Remove the 6-port valve
logic cable from valve vA
and proceed to step J.

@
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. 1.7 Valve Actuation
Problems
(#5 cont.)

#6

Sample Loop Is not

. transferred during
Rinse Transfer of

Desorb mode

AQUATek 50

S TR R

to chassis ground of 6-pin
connector on the valve end of

the cable. Does voltage drop to

0V for one second when
unit is stepped to Sample
Transfer?

. Check for 5V DC on pin

associated with orange wire of -
connector P6 of Multi-function
board. Does voltage drop to OV

for one second when u_pit switches
from Rinse:Fill to Rinse:Transfer?

. Tum on the line rinse - after

10 seconds, does the rinse water
exit the sample drain and
sample transfer line?

. Unplug connector #23

from v4 on Multi-function
Board. Does valve v4
actuate?

. Is there approximately 12V DC

voltage at header v4 on
the Multi-function Board?

. Does the 6-port valve vA

rotate when the unit goes to
the Rinse Transfer mode?

. 'When unit is in Rinse: Transfer

is the rinse water exiting the
sample drain?

VI"-TW b L A .ju‘,ﬂ'm:rm-w"

K. Check for 5V DC on orange wire YES:

NO:

YES:

NO:

YES:
NO:

YES:
NO:

NO:

NO:

YES:

NO:

R ot Tt ot 4 LA AT P L

Troubleshooting 7

The trouble may be with
the 6-port valve. Contact
the Tekmar Service
Dept. for further
troubleshooting.

Remove the 6-port logic
cable from header P6 on
the Multi-function Board.
Proceed to L.

Replace 6-port

valve logic cable
(#14-3897-000).
Replace Multi-function
Board (#14-3750-000).

Normal operation.
Proceed to B.

Proceed to step D.
Proceed to step C.

Replace valve v4

(#14-3683-200).

Replace Multi-function
Board (#14-3750-000).

: Check plumbing and

flow path.
Proceed to step E.

Remove the 6-port logic
cable from valve vA.
Proceed to step F.
Normal operation.

7-19
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7 Troubleshooting

~ 1.7 Valve Actuatlon
Problems
(#6 cont.)

7.8 Mechanisms
and Sensor
Errors

1.8.1Cooler Door
Sensor Error

7-20
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F. Check for 5V DC on orange YES:

wire to chassis ground of
6-pin connector on valve end
of cable. Does voltage drop to
- 0V for one second when
unit switches from Rinse:Fill

to Rinse: Transfer? NO:
G. Check for 5V DC on pin YES:
associated with orange wire

of connector P6 of multi-

function board. Does voltage NO:

drop to OV for one second
when unit switches from Rinse:Fill
to Rinse:Transfer?

Motors are 12V DC. Sensors are snap action with actuators. The sensors

are wired normally open.

@
Trouble may be with

6-port valve. Contact
Tekmar Service Dept.
for further
troubleshooting
procedures.

Disconnect 6-port logic
cable from Header P6
on Multi-function
Board. Proceed

to step G.

Replace 6-port logic
cable

(#14-3897-000).
Replace Multi-function
Board

(#14-3750-000).

¥

The cooler door must be closed for the vial ram mechanism to operate. If
it is open before the ram moves, the error screen will come up:

f

Cannot Run Ram

k Mute

Cooler door is open

Please Close Cooler Door

N

AQUATek 80
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. - 7.8.1Cooler Door

Sensor Error
(cont.)

7.8.2Priority
Sample Door
Sensor Error

AQUATek 50

ATk A e A s A O A R R S E

B I ey L L N 3 i

Troubleshooting 7

If the door opens during ram movement, a fatal failure screen will come up:

7

[Fatal Failure]

Ram

Ram Location

Sensor Didn't Close
\\ Mute

\\

2

1. Press F1 (Mute) to silence the alarm.
2. Close the cooler door.

* 3 Press F4 (Exit) to,cxit{érror mode and try again.

The Priority Sample door must be closed for all mechanisms to operate. If
the door should open while the elevator is running, the mechanism will stop
and an alarm will sound. The following screen will appear:

@ (ERROR ) Priority Smpl door is open\\
Cannot Run Any Motors
Please Close Door

\ Mute )

1. Press F1 (Mute) to silence alarm.

a . ; )
ERROR | Priority Smp! door 1s open
Cannot Run Any Motors
Please Close Door

2. Press F4 (Exit) to exit the error mode and try again.

7-21
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7 Troubleshooting

7.9 Mechanism
Errors

7.9.1Vial Advancer
Errors

#1
Motor Overioad
Errors

722

B P A T 00 A A et riacie L I
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There is a circuit which will detect 2 motor overload. This overload

would be caused by one of the following:

1. A faulty motor

2. A mechanical jam due to mechanism misalignment
3. A faulty multi-function board

At the time of the failure there will be an audible alarm and
the following type of screen will be displayed: ‘

ff[Fatal Failure ) 3
Advancer
Start of Stroke
Motor Overload

\& Mute v

1. Press F1 (Mute) to silence alarm.

** DO NOT PANIC **

The circuitry will detect an overload and cut all power to the motor.

7

[Fatal Failure]
Advancer
Start of Stroke
Motor Overload
kﬁ Sensors Exit y)

AQUATek 50

N\




R L B S L Mty W R LA L P
. KO noe !

Troubleshooting 7

. 7.9.1Vial Advancer 2. Press Sensors (F2) to access the sensor screen:
Errors (#1 cont.)

Z

(e_al 82 83 84 85 86 87 88 89 810 Il I}
Al R [El E ¢ 8 [Pl s s [D| [P
S a (U D o p ¥ p p |el |u
tf m |[pfl o o a (il a a |8 |r
r p w 1 r jofl r r || |g
€ n D e {Df e e |b |eff|

Note: If a valve indicated on the sensor screen is highlighted, It is closed.

3. Do not press F4 (Exit) until the situation is examined.

~ /\ cauTioN
Pressing F4 (Exit) will cause the mechanism to try to advance the
next vial, :
. | DIAGNOSIS:

A. Lift the Priority Sample YES: Proceed to D.
Door. Is there more than NO: Switch S3 (vial on
one vial on the ramp? | ramp) is okay. Proceed

' to B.
B. The failure is duetoa YES: Remove vials and
- mechanical jam. Was failure restart.
caused by vial wedged in NO: Proceedto C.
mechanism?

C. Motor overload is due to misalignment of assembly. Remove
assembly and make necessary adjustments.

D. Failure is cause by 83 YES: Remove vials and
(vial on ramp) sensor. restart.
Press "Sensors" and NO: Proceed to E.

press down on ramp
switch "S3". Does "S3"
on the screen darken?

AQUATak 50 7-23




7 Troubleshooting

7.9.1Vial Advancer
Errors (#1 cont.)

#2
Start of Stroke
Sensor Error

7-24
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E. Unplug cable #16 on header YES: Replace the Multl-functlon

P9 on the Multi-function board. Board.
Is there continuity across pin #3 NO: - Replace sensor
and #4 of the plug when sensor (#14-4705-028).

S3 is activated?

The 52 (start of stroke) sensor is wired normally open. Lift the Priority
Sample Door, and remove vials from the rack. There are two types of
potential errors: '

1. Start of stroke sensor didn’t open.

2. Start of stroke sensor didn’t close.

If the sensor didn’t open, the'screens and diagnostic procedures are:

¢{Fata1 Failure ) 3\
Advancer
"Start of Stroke
Sensor Didn't Open
Mute

\: J

1. Press F1 (Mute) to silence alarm.

** DO NOT PANIC **
The circuitry is not functioning correctly, but will not cause damage to
the unit at this point.

\\

8 .

( Fatal Failure)|
Advancer _
Start of Stroke
Sensor Didn't Open
&; Sensors

AQUATek 50
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. 7.9.1Vial Advancer

Errors (#2 cont.)

AQUATek 50

Troubleshooting 7

2. Press Sensors (F2) to access the sensor screen:

((sl 82 83 84 85 s86 87 88 89 810 Il 13\
Al R [E|l E ¢ s [Pl s s [D] [P
S a |[U D o p |l P P |€ |u
t|l m [p| o o a |if a a |8 |r
rl p w 1 r |[of r r |rllg
£ n D e D e e |b e
\ Exit _;/

3. Do not press F4 (Exit) until the situation is examined.

/\ CAUTION

Pressing F4 (Exit) before thoroughly examining the situation may
result in damage to the AQUATek 50.

Proceed to B.
Check fuses and
proceed to F.
Proceed to C.
Proceed to D.

Replace the sensor.
Proceed to D.

Replace sensor P5
(#14-4705-028 ).
Proceed to E.

Failure is due to misalignment and/or sensor. Remove mechanism

DIAGNOSIS:
A. Did advancer motor turn YES
on? NO:
B. Did lever arm move off YES:
of S27? NO:
C. Exit to the test screen "Sensors" YES:
Is S2 darkened? NO:
D. Unplug cable #18 from YES:
header on Multi-function
Board. Is there continuity -NO:
across pins #4 and #5 of plug
when S2 is not actuated?
E.
and make necessary adjustments.
F. Unplug cable #18 from P5 YES:

header on Multi-function NO:
Board. Is there approximately
12V DC across pins 1 and 2 on

header P5 when F4 (Exit) is pressed?

Proceed to step G.
Replace the
Multi~function Board
(#14-3750-000).

7-25
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7 Troubleshooting

7.9.1Vial Advancer
Errors (#2 cont.)

7-26
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G. Plug cable #18 on P5
header on Multi-function
Board. Unplug cable #18 NO:
leads from advancer motor (M2).

Is there approximately 12V DC
at motor end of cable when
F4 (Exit) is pressed?

YES:

Replace motor
(#14-3553-018).
Replace cable
(#14-3680-000).

If the sensor didn’t close, the screens and diagnostic procedures are:

7 \

(Fatal Failure )
Advancer

Start of Stroke
Sensor Didn't Close

\ Mute 3 y)

|

1. Press F1 (Mute) to silence the alarm.

** DO NOT PANIC **
The circuitry is not functioning correctly, and will not cause damage to
the unit at this point.

41’Fata1 Failure] )
Advancer
Start of Stroke
Sensor Didn't Close

\ Scni?ra Exit y)

2. Press Sensors (F2) to access the sensor screen:

AQUATek 50

4;1 82 83 84 85 86 87 88 89 810 Il I;}
al R [El E ¢ s [Pl s s [D] [P
S a |[U D o p | P P (e |u
t|l m |p|l o o a |if a a |8| T
rl p w 1 r |of » r |r|lg ( ‘l'
t n D e D e e |b|¢ o~
\q o Exit )




R i I e vt S s A A S A

. 7.9.1 Vial Advancer

Errors (#2 cont.)

7.9.2 Ram Errors

AQUATek 50

Troubleshooting 7

3. Do not press F4 (Exit) until the situation is examined.

/\ CAUTION

Pressing F4 (Exit) before thoroughly oxamlnlng the situation may result
in damage to the AQUATek 50.

DIAGNOSIS:

A. Does vial advancer actuate YES: Proceed to B.
S2 on return stroke and is NO:  Check fuses and proceed
there continuity across terminals to C.

common and normally open of
sensor? Press F4 (Exit) to verify.

- B. Unplug cable #18 fr5m header ~ YES: Replace Multi-function

P5 on Multi-function Board. Is Board.

there continuity between Pins  NO:  Replace the sensor.
1 & 2 of cable when 82 is

actuated?

C. Failure is due to misalignment
of mechanism and/or sensor.
Remove and make necessary
adjustments,

There is a circuit which will detect a motor overload caused by jamming
of the ram mechanism. At the time of the failure there will be an audible
alarm and the following screens will come up:

F[ Fatal Fallure | 3

Ram
Ram Location
Motor Overload

LL Mute | )

1. Press F1 (Mute) to silence the alarm.

** DO NOT PANIC **
The circuitry will detect an overload and cut all power to the motor.

727
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7 Troubleshooting
7.9.2Ram Errors 7 AN ( .
- 2 /_ \
Fatal Fail
(cont.) ( ailure)
Ram
Ram Location
Motor Overload
\ Sensors Exit )
2. Press sensors (F2) to access the sensor screen:
\
(fsl 82 83 84 85 86 87 88 89 810 Il IE
Al R [E|l E, c s [F 8 s [D|[p
S| a U D o p |l p p |el |u
- tf m |p| o o a |if a a |s8||r
rl p w 1 r |of r r |rl|g
t n D e [Df e e |b] e
E .
\ ‘ xit p) ( | .
3. Do not press F4 (Exit) until the situation is examined.
/\ CAUTION
Pressing F4 (Exit) before thoroughly examining the situation may result
in damage to the AQUATek 50.
DIAGNOSIS:
A. Lift the Priority Sample Door. YES: The ram location
Is the ram trying to push a row sensor may be faulty or
of vials onto the rack when the misaligned. Refer to
rack already has vials on it? Section 7.9.1.
‘ NO: Check for foreign objects,
or misalignment of mech-
anism and proceed to B.
B. Connect an amp meter in series YES: This would indicate a
with the ram motor (m1). Press bad motor or the
F4 (Exit) to activate the ram mechanism is misaligned.
motor. Does the motor draw more Replace motor or make
than 750 milliamps? necessary adjustments. (\h.
NO: Replace Multi-Function
Board.
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. 7.9.3 Ram Sensor

Errors
#1
Sensor
Didn‘t Open
AQUATek 50

-~ A\
ﬁr[Fatal Failure ) )
Ram
Ram Location
Sensor Didn)t Open
\ Mute J)

Troubleshooting 7

The Ram location sensor (S1) is wired to be normally open. Two types of
errors can occur with this sensor: :

1) Ram location sensor didn’t open.
2) Ram location sensor didn’t close.

If a ram location sensor didn’t open, an error occurs and the following
screen will appear:

1. Press F1 (Mute) to silence the alarm.

** DO NOT PANIC **
The circuitry is not functioning correctly, and will not cause damage to
the unit at this point. '
“

%
(Fatal Failure)

Ram

Ram Location

Sensor Didn't Open

&: Sensors Exit

2. Press F2 (Sensors) to access the sensor screen:

continued

7-29
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7 Troubleshooting

\
.
@

7.9.3 Ram Sensor (41 52 83 54 55 86 87 88 89 s10 I Im
Errors (cont.) Bl 82 83 84 85 86 87 88 83 810 Il 12
a R [Efl E ¢ s [p]l s s [p[p
S a [U D o p |rl P p |e|l|lu
tl m ([p] o o a |i| a a |s||r
rl p w 1 r ol r r |xllg
Lt n D e D] e e |b|€g
LL EXIT )
3. Do not press F4 (Exit) until the situation is examined.
/\ cAuTION
Pressing F4 (Exit) before thorgughly examining the situation may result
In damage to the AQUATek 50.
DIAGNOSIS:
A. Did Ram Motor turn on? YES: Proceed to step B. .
NO: Proceed to step E. ( .
B. Did Ram move off of YES: Proceed to step C.
sensor (S51)? NO: Proceed to step D.
C. Unplug cable #16 from YES: Replace Ram Sensor
header P9 on the (S1)(#14-3565-028 and
Multi-function Board. Is #14-4705-028).
there continuity between NO: Proceed to step D.
pins #1 and #2 when Ram
sensor (S1) in not actuated?
D. Failure is due to misalignment of mechanism and/or sensor.
Remove mechanism and make necessary adjustments.
E. Unplug cable #15 from . YES: Proceed to step F.
P9 on Multi-function Board. NO: Replace Multi-function
Is there approximately Board (#14-3750-000).
12V DC between pins #1 '
and #2 on header P9 when
F4 (Exit) is pressed?
continued
W
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Troubleshooting 7

. 7.9.3 Ram Sensor " F. Plug cable #15 back on YES: Replace Ram
Errors (cont.) | header P9 of Multi-function motor (M1)
' Board. Unplug cable #15 (#14-3553-018).
leads from Ram motor (M1). NO: Replace motor
Is there approximately (#14-4748-086).
12V DC at motor end of cable
when F4 (Exit) is pressed?
#Hi2 If the sensor didn’t close, the screens and diagnostic procedures are:
Sensor
/_
Didn't Close ( (Fatal Failure] | 3
Ram

Ram Location
Sensor Didn't Close

k\ Mute )

1. Press F1 (Mute) to silence alarm.

. ** DO NOT PANIC **
The circuitry is not functioning correctly, and will not cause damage to
the unit at this point.
7 : ,
/t Fatal Failure ) :v
Ram

Ram Location
Sensor Didn't Close

Sensors Exit
s __

continued
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. ( g
7.9.3 Ram Sensor 2. Press Sensors (F2) to access the sensor screen: ' .
Errors (cont.)
(fsl 82 83 84 85 86 87 88 89 810 I1 13\

RI Al R [E] E ¢ s [P s s [D[P

al |8l a U D o p i P p |elly

m ([tf m |p| o o a [if a a |8 |r

rr p - w 1 r jof r r |r| |9

N £ n D e D e e |b ¢

3. Do not press F4 (Exit) until the situation is examined.

/N\ “CAUTION

Pressing F4 (EXIT) before thoroughly examining the situation may result
In damage to the AQUATek 50.

DIAGNOSIS:

A. Does vial ram actuate YES: Proceed to step B.
(S1) on return stroke and NO: Proceed to step C.
is there continuity across
terminals common and normally

open of sensor? Press F4 (EXIT)

to verify.

B. Unplug cable #16 from YES: Replace Multi-function
header P9 on Multi-function Board (#14-3750-000).
Board. Is there continuity NO: Replace sensor
between pins #1 and #2 of cable (#14-4705-028).

when S1 is actuated?

C. Failure is due to misalignment of mechanism and/or sensor. Remove
and make necessary adjustments.

@
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Troubleshooting 7

. 7.9.4 VialLocation | The ramp sensor (S3) is wired normally open. This error is caused by
On Ramp Error | either of the following:

1) Two vials were positioned on the ramp.
When the first vial was positioned on needle, the sensor still
detected a vial on the ramp. -

2) There was one vial on the ramp and the unit did not load the vial
into the elevator.

When you see this error, you will hear the alarm and the following screens
will appear:

(?_ERROR Vial Position Uncertain ?}
Vial should:be in elevator

but there is one on the ramp

\ Mute J)

®

1. Press F1 (Mute) to silence alarm.

\\
ERROR Vial Position Uncertain
Vial should be in elevator
but there is one on the ramp.
\ Pickup Run )

(71

2. Press F2 (Pickup) if the vial is NOT in the elevator. The AQUATek
50 will try again to load the vial on the elevator. Check vial tilt
platform for misalignment. Make necessary adjustments.

. 3. Press F4 (Run) to run the vial in the elevator. The advancer
mechanism will not operate until the vial on the ramp is run next.
Check for proper operation of sensor (83).
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7 Troubleshooting

7.9.4 Vial Location
On Ramp Error
(cont.)

1.9.5 Elevator
Mechanism
Errors

7.9.6 Elevator Motor
Overload
Fallures

7-M

/\ WARNING

The following steps must be parformed with the right side panel off.
Make sure all forelgn objects (l.e. fingers, cables, tools) are clear of the
elevator mechanism. Fallure to do so may result in injury to the operator
and/or damage to the unit.

Proceed with the following steps only if you have read and

understand the previous warning!!! -

* Elevator Motor = M3

* Elevator Up Sensor =84 |

« Elevator Down Sensor = S5
(Elevator motor rotates clockwise when viewing the output shaft side).

There is a circuit which will detect a motor overload caused by any of the

following: ( | .

1) Vial jammed in the mechanism.
2) Faulty motor or circuitry.
3) Mechanism misalignment.

When overload occurs the following screen will appear:

7 )
( Fatal Failure]
Elevator
Up
Motor overload
& Mute _)/

1. Press F1 (Mute) to silence alarm.

2. Press F4 (Exit) to exit error mode and try again. If this failure occurs, (\_‘__.

AQUATek 50
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. 7.9.6 Elevator Motor
Overload
Fallures (cont.)

AQUATek 50

Troubleshooting 7

it usually indicates that the current vial (if any) has not started the
sampling process.

((Fatal Failure ) 3
Elevator
Down
~ Motor overload
‘Mute
\ Y

1. Press F1 (Mute) to silence alarm.

** DO'NOT PANIC **
The circuitry is not functioning correctly, but will not cause damage to

the unit at this point.

/iFatal Failure | 3

Elevator
Down
Motor Overload

L | EXIT )

2. Press F4 (EXIT) to exit error mode and try again. If this failure
occurs, it usually indicates that the current vial (if any) has completed

the sampling process.

continued
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7 Troubleshooting

1.9.6 Elevator Motor DIAGNOSIS:

Overload A Toth ol o fore bstruci
Failures ) . Is there a vial or foreign YES: Remove obstruction.
allures (cont,) object jammed in ejection NO: . Remove right side
chute? panel. Proceed to step B,
B. Is there a vial jammed YES: Proceed to step D.
between divider wall and NO: Proceed to step C.
vial tilt platform?
C. Is there a vial jammed YES: Proceed to step D.
between vial tilt platform NO: Proceed to step F.

and elevator?

D. If the vial cannot be easily removed, then remove the cam
follower from elevator. This will enable the vial tilt platform to
be lowered and vial to be removed. Proceed to step E.

E. When replacing the cam follower in the elevator, the elevator
should be in the down position. The cam follower should be
z adjusted so that the vial tilt platform has a slight (3° to 5°)
downward tilt. - ( .

F. Connect an amp meter in series ~ YES: This indicates a bad

with the elevator motor (m3). motor or misaligned
Load a vial onto the tilt platform. mechanism. Replace
Does the motor draw more than motor or make
750 milliamps? necessary adjustments.
NO: Replace Multi-function
Board.
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. 1.9.7 Elevator Sensor
Fallures

AQUATak 50

7 a \
|l (Fatal Failure )
Elevator
Down
Sensor Didn't Close
\ Mute V)
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Troubleshooting 7

When there is an elevator sensor failure it will be caused by any of the
following:

1. Elevator down sensor didn’t c]ose.
2. Elevator down sensor didn’t open.
3. Elevator up sensor didn’t close.
4, Elevator up sensor didn’t open.

The "elevator down sensor didn’t close" error screens and diagnostic
procedures are as follows:

Press F1 (Mute) to silence alarm.

** DO NOT PANIC **
The circuitry is not functioning correctly, but will not cause damage to
the unit at this point. :

7 N
(r[Fatal Failure |

Elevator

Down ‘

Sensor Didn't Close
\ SENSORS EXIT )
Do not press F4 (EXIT) until thé situation is examined.

7:37
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7 Troubleshooting
| ' ®
7.9.7 Elevator Sensor| |
Failures (cont.) A CAUTION
Pressing F4 (EXIT) before thoroughly examining the situation may result
In damage to the AQUATek 50,

DIAGNOSIS:

/\ WARNING Nl

The following steps must be performed with the right side panel off.
Keep all foreign objects (i.e. fingers, cables, tools) clear of the elevator
mechanism, Fallure to do so may resuit in injury to the operator and/or
damage to the unit. Proceed to Step A only if you have read and
understand this wamning.  **

A. Does elevator actuate YES: Proceed to step B.
elevator down sensor (S5) NO: Proceed to step D.
when it reaches bottom of
stroke?

B. Check for continuity YES: Proceed to step C. ( .
between normally open and NO: Replace sensor
common terminals on sensor (#14-4705-028).
when depressed. Is there continuity?

C. Remove cable #14 from YES: Replace Multi-function
header P4. Is there Board (#14-3750-000).
continuity between pins NO: Replace cable
#4 and #5 of cable when (#14-3899-000).

sensor is actuated?

D. Failure is likely to be due to a misalignment of the mechanism and/or
sensor. Make necessary adjustments.
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. 7.9.8 Elevator Down
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Sensor Didn't
Open

AQUATek 50

Troubleshooting 7

The "elevator down sensor did not open" error screens and diagnostic
procedures are as follows:

(7 _ A\
ERROR Sensors in Conflict

Elevator'Up and Down Sensors
are both on '
‘Please correct problem

\ Mute EXIT _J)

‘

Press F1 (Mute) to silence the alarm.

** DO NOT PANIC **
The circuitry is not functioning correctly, and will not cause damage to
the unit at this point.

Do not press F4 (EXTT) until the situation is examined.

/N CAUTION

Pressing F4 (EXIT) before thoroughly examining the situation may
result In damage to the AQUATek 50.

VAN WARNING \lis

The following steps must be performed with the right side panel off.
Keep all foreign objects (l.e. fingers, cables, tools) clear of the elevator
mechanism. Fallure to do so may resutt in injury to the operator and/or
damage to the unit. Proceed to Step A only If you have read and

understand this waming.
A. Did elevator motor rotate? YES: Proceed to step B.
NO: Proceed to step F.
B. Did elevator move off of YES: Proceed to step C.
elevator down sensor? NO: Proceed to step E.
C. Unplug cable #14 from YES: chlacc sensor
header P4 on Multi-function (#14-4705-028).
Board. Is there continuity NO: Proceed to step E.
across pins #4 and #57

7-39
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7 Troubleshooting

7.9.8 Elevator Down D. Failure is due to a misalignment of the mechanism and/or sensor. ( .
Sensor Didn't Remove the mechanism and make the necessary adjustments.
Open (cont.) E. Unplug cable #13 from P4 YES: Proceed to step F.
on Multi-function Board. NO: Replace Multi-function
Is there approximately Board (#13-3750-000).
12V DC between pins #1
and #2 on header P4 when

F4 (EXIT) is pressed?

F. Plug cable #13 back onto YES: Replace motor (M3)
header of P4 of : (#14-3553-018).
Multi-function Board. NO: Replace cable
Unplug cable #13 from (#14-3898-000).
elevator motor (M3). Is :
there approximately
12V DC between leads at
motor end of cable #13?

14

.. 19.9 Elevator Up The "elevator up sensor didn’t close” error screens and diagnostic |

Sensor Didn't procedures are as follows: _ _
Close . 7 A\ ( .

[Fatal Failure]
Elevator

Up

Sensor Didn't Close
Q: Mute

Press F1 (Mute) to silence alarm.

Z

** DO NOT PANIC **
The circuitry is not functioning correctly, and will not cause damage to
the unit at this point.

continued
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Troubleshooting 7

. 7.9.9 Elevator Up ( , A\

Sensor Didn't ( ( Zital Failure |
Close (cont.) evator
Up
Sensor Didn't Close
N SENSORS EXIT
Do not press F4 (EXIT) until the situation is examined.
A CAUTION
Pressing F4 (EXIT) before thoroughly examining the situation may resuit
in damage to the AQUATek 50.
/N WARNING NJi&

. 1 The following steps must be performed with the right side panel off.
Keep all foreign objects (i.e. fingers, cables, tools) clear of the elevator
mechanism. Fallure to do so may result In Injury to the operator and/or
damage to the unit. Proceed to Step A only if you have read and
understand this wamning.

A. Does elevator actuate YES; Proceed to step B.
elevator up sensor (S4) ~ NO: Proceed to step D.
when it reaches top of
stroke?

B. Check for continuity YES: - Proceed to step C.
between normally closed - NO: Replace sensor
and common terminals on (#14-4705-028).
sensor. Is there continuity
when sensor is depressed?

C. Remove cable #14 from YES: Replace Multi-function
header P4. Is there Board (#14-3750-000).
continuity between pins NO: Replace cable.

#1 and #2 of cable when (#14-3899-000).
sensor is not actuated?

. D. Failure is likely to be due to the misalignment of the mechanism and/

or sensor. Make the necessary adjustments.
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7.9.10 Elevator Up
Sensor Didn't

Open

7-42
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The "elevator up sensor didn’t open" error screens and diagnostic
procedures are as follows:

a A\
ERROR Sensors in Conflict

Elevator Up and Down Sensors
are both on

Please correct problem

N\ Mute '

Press F1 (Mute) to silence al;grm.

_ ** DONOT PANIC **
The circuitry is not functioning correctly and will not cause damage to
the unit at this point.

Press F4 (Exit) to exit and try again,
/\ CAUTION

Pressing F4 (Exit) before thoroughly examining the situation may
result in damage to the AQUATek 50,

DIAGNOSIS:

/\ WARNING NJis

The following steps must be performed with the right side panel off.
Keep all foreign objects (i.e. fingers, cables, tools) clear of the elevator
mechanism, Failure to do so may result in injury to the operator and/or
damage to the unit. Proceed to Step A only If you have read and
understand this waming.

continued
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Troubleshooting 7
. 7.9.10 Elevator Up A. Did elevator motor rotate? YES: Proceed to step B.
’ Sensor Didn't NO: Proceed to step E.
Open_ (cont.) B. Did elevator move off of YES: Proceed to step C.
elevator up sensor? NO: Proceed to step D.
- C. Unplug cable #14 from YES: Replace sensor P4
Multi-function Board. (#14-4705-028).
Is there continuity across NO: Proceed to step E.
pins #1 and #2? '
D. Failure is due to a misalignment of the mechanism and/or sensor.
Remove the mechanism and make necessary adjustments.
E. Unplug cable #13 from YES: Proceed to step F.
P4 on Multi-function Board. NO: Replace Multi-function
Is there approximately Board (#14-3750-000).
12V DC between pins #1
and #2 on header P4 when
F4 (Exit) is pressed?
. . F. Plug cable #13 back onto YES: Replace motor (M3)
header P4 of Multi-function (#14-3553-018).
Board. Unplug cable #13 NO: Replace cable
from elevator motor (M3). Is (#14-3898-000).
there approximately 12V DC
between leads at motor
end of cable #137
7.10 Intermittent Such problems may be due to a faulty ROM chip. Re-boot the system or
and Erroneous replace the ROM. Continue to monitor system performance.
Faults and
Errors
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7 Troubleshooting

- ‘@
711 Analytical 1. Disconnect the AQUATek 50 from the concentrator and verify
Problems proper performance of the concentrator.

2. The unit may be contaminated or an electro-mechanical problem
may exist. Call the Tekmar Service Department for assistance.

@
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8 Service and Replacement Parts

8.1 How to Contact
Tekmar Service

8.2 Replacement

Parts

AQUATsk 50

BEILLEY Pl RS, oL R el o, SR

Tekmar's factory service facilities are located in Cincinnati, Ohio. Our
Sales Division can be contacted by calling toll free (800) 543-4461. Our
Service Department can be reached toll free at (800) 874-2004 in the U.S.
and Canada or at (513) 247-7000. Service Representatives can help
identify the cause of a problem and determine the best way to expedite

repair.

All replacement parts for the AQUATek 50 are described in this section.
Please include the model and serial number of your instrument when

ordering spare parts.

SAMPLE HANDLING :

14-4817-024 Sparger, 5 ml Fritiess, right introduction stem

14-4818-024 Sparger, 25 ml Fritieas, right introduction stem

14-3544-024 Sparger, 5 ml Fritted, with left Introduction stem

14-3546-024 Sparger, 25 ml Fritted, with left introduction stem

14-3544-124 Sparger, 5 ml Fritted, with right introduction stem

14-3546-124 Sparger, 25 ml Fritted, with right introduction stem

14-4825-024 Sparger, 5 ml Fritless, with pocket heater (2000 only)

14-4826-024 Sparger, 26 mi Fritless, with pocket heater (2000 only)

14-4006-024 Sparger, 5 mi Fritted, with pocket heater (2000 only)

14-4007-024 Sparger, 25 ml Frittad, with pocket heater (2000 only)

14.3765-024 Sparger, 5 mi Fritted, for LSC-2

14-3766-024 Sparger, 25 ml Fritted, for LSC-2

14.4487-024 Internal Standard Vessel

14-3823-000 Septa (3.18 mm) (pkg. of 72, uncleaned)

14-3916-024 40 ml Vial kit (3.18 mm) (pkg. 72, pre-cleanad)

14-3917-024 40 ml Vial kit (3.18 mm) (pkg. 720, pre-cleaned)

ELECTRONICS ‘

14-3750-000 Multifunction Board (before S/N 8304011)

14-3760-100 Multifunction Board (after S/N 9304011)

14-4962-490 CPU/Display Board (w/o ROM)

14-5139-075 ROM

14-4962-390 CPU/Display/ROM

14-5193-083 Switch Pa