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Essential
Instructions

Please read this
page before
proceedingI

Tekmardesigns, manufactures, and tests its products to meet many
national and international standards. Because the AQUATek SO is a
sophisticated technical product, you mustproperly install, use, and
maintain the instrument to ensure that it continues to operatewithin its
normal specifications. Also, you must adhere to and integrate the follow­
ing instructions intoyour safetyprogram 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 withthe productand in this manual. If you do not under­
standany of the instructions, contactyourTekmarrepresentative for
clarification.

• Educate yourpersonnel in the proper installation, operation, and
maintenance of the product.

• To ensureproperperformance, onlyqualified personnel shouldinstall,
operate, update, program, and maintain the product.

• Installyour equipment as specified in the installation sectionof this
manual and according to applicable local and national codes. Connect.
all products to the properelectrical and pressure sources.

• Whenreplacement partsare required, ensure that qualified people
use replacement parts specified by Tekmar, Unauthorized parts
and procedures can affectthe product's performance and jeopardize
safety. Using look-alike substitutions mayresult in fire, electrical
hazards, or improper operation.

• Ensure that all equipment doorsare closed and protective covers are in
place, exceptwhen maintenance is beingperformed by qualified
persons, to prevent electrical shockand personal injury.
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1.1 Scope of the
Manual

1.2 How the Manual
IsOrganized

1.3 Assumptions

AQUATek50

Introduction 1

Thismanual describes the AQUATek SO autosampler and tells you howto:

• Install the instrument
• Loadvials
• Operate the instrument
• Perform routine maintenance and troubleshooting procedures
• Orderreplacement parts and service support

The manual is organized into-nine mainsections.

Section 1 - Introduction is an overview of the manual organization. It
also givesa briefdescription of the instrument and howit
operates.

Section 2 - Safetyand Specifications warns of possible safety hazards
and listsproductspecifications.

Section 3 - Installing the AQUATek 50 includes set up. pneumatic.
hydraulic. electronic connections as well as a description of
majorcomponents 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 leakchecking.

Section 7 - Troubleshooting discusses potential electronic problems
and recommended solutions.

Section 8 - Service and Parts tells youhowto contact the Service
Department for service support and replacement parts.

Section 9 - Diagrams includes wiringand flowdiagrams.

The manual assumes the following:

• Thatyou have accessto a TelanarlM Purge andTrap Concentrator and
are familiar with Purgeand Trap Gas Chromatography technology.

1-1



1 Introduction

1.4 Conventions Used
Inthe Manual

~ DANGER

~WARNING

~:CAUTION

Not.:

1.5 Figures Used
Inthe Manual

1-2

To help you locate and interpret information moreeasily,the manual
usescertaintypefaces and symbols with specific meanings, including:

This symbol alerts youto a situation where incorrect operation of the
instrument couldresultin electrical shockor otherserious hazard and
causesevereandpermanent personal injuryas 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.

The following figures are included in the manual for illustration
purposes.

Rgure# Description PIgt#

I-I AQUATek50 1-5
3-1 AQUATek50 3-2
3-2 Keypad 3-3
3-3 Vial Cooler 3-4
3-4 Priority Sample Access Door 3-4
3-5 Internal Standard Vessel 3-5
3-6 VialTilt MechanismlElevator 3-6
3-7 VialEjection Chute 3-7
3-8 Pressurize Gas Adjustment Screw. 3-8
3-9 RightTopInterior Components 3-9
3-10 RightDoorInterior Components 3-10
3-11 Lower Left Interior Components 3-11
3-12 RearPane] Components 3-12
3-13 Electronics Section . 3-13
3-14 CPU Board 3-14
3-15 Transfer LineFittingLocations 3-16
3-16 BlankWaterGenerator 3-18
3-17 Cable - 2000or 3000to AQUATek SO 3-20
3-18 Cable-LSC-2 to AQUATek SO 3-22
3-19 Internal Standard Vessel 3-25
3-20 Access Door 3-26
3-21 Vial Cooler 3-33

conllnu.

AQUATek50
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1.5 Figures Used In
the Manual (cont.)

AQUATek50

Introduction 1

Rgure# Description Page #

Sec. 5 Standby/Settle Mode (one sample) FlowDiagram 5-33a
Prepurge Mode(onesample) FlowDiagram 5-33b
Dilution LoopFill Mode(onesample) FlowDiagram 5-33c
Dilution Transfer Mode(one sample) FlowDiagram 5-33d
Sample Pressurize Mode(one sample) Flow Diagram. 5-33e
Sample Transfer Mode(one sample) FlowDiagram 5-33f
Internal Standard Transfer(onesmpl)FlowDiagram 5-33g
Standby/Sample Running (onesmpl)FlowDiagram 5-33h
Empty VialMOde (one sample) FlowDiagram 5-33i
Backflush FilterMode(one sample) FlowDiagram 5-33j
Sample LoopFilllRinse (one smpl)FlowDiagram 5-33k
Backflush NeedleMode(one sample) Flow Diagram 5-331
Purge FilterMode(one S4UDple) FlowDiagram 5-33m
Sample LoopFilllRinse (one sample) Flow Diagram 5-33n
Transfer Line'Rinse Mode(one smpl)FlowDiagram 5-330
Standby/Settle Mode (two samples) FlowDiagram 5-35a
Prepurge Mode(two samples) FlowDiagram 5-35b
Sample Pressurize (twosamples) FlowDiagram 5-35c
Sample Transfer #1 (two samples) FlowDiagram 5-35d
Sample Pressurize #2 (two samples) FlowDiagram 5-35e
Internal Standard Transfer#1 (twosamples) Flow 5-35f
Standby/Sample Running (twosamples) Flow Diag, 5-35g
Sample Transfer #2(two samples) FlowDiagram 5-3Sh
Internal Standard Transfer#2 (twosamples) Flow 5-35i
Standby/Sample Running (two samples) FlowDiag. 5-35j
Empty VialMode (twosamples) FlowDiagram 5-35k
Backflush FilterMode(twosamples) FlowDiagram 5-351
Sample LoopFilIlRinse (twosamples) FlowDiagram 5-35m
Backflush Needle(two samples) FlowDiagram S-35n
Purge FilterMode (two samples) FlowDiagram 5-350
Sample LoopFill/Rinse (two samples) FlowDiagram 5-35p
Transfer LineRinse (two samples) FlowDiagram 5-35q

6-1 VialTilt Adjustment Cam Location 6-4

Sec. 9 AQUATek SO FlowDiagram
AQUATek 50 Wiring Diagram (110V)
AQUATek 50 Wiring Diagram (220V)
Assembly Kit Components - AQUATek 50
RightTop Interior Components - AQUATek 50
LowerLeft InteriorComponents - AQUATek 50
RightInterior - AQUATek SO
Rightand Rear Views - AQUATek 50
RearPanel - AQUATek 50
Electronics Section - AQUATek 50
CPUBoard- AQUATek 50
2000or 3000I/O Cable- AQUATek 50
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1.6 Product
Description

14

The Tekmar AQUATek 50 is a menu-driven, microprocessor-con­
trolledautomatic sampler that works in conjunction with the Tekmar
Purgeand TrapConcentrator. It is designedto handle drinking water
and wastewater" samples whenno additional sample preparation is
required. Theunitprocesses up to 50 vials at a time, and allows new
vials to be loaded during a run without interrupting the AQUATek 50
operation sequence.

Withthe AQUATek 50, you can changeprogram parameter values
and storefourcomplete setsof.valuesas "Method I", "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 reflecta specific set of parametervalues,
including running blanksamples at programmed intervals to ensure
system integrity.

The AQUATek SO 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 40 C as statedin the EPA protocols. Beforeanalysis, vials
are movedto a zone where they warmto roomtemperature. Each
sample then moves to a vertical positionto allowparticulates to settle
for a programmed time. TheAQUATek SO moves the sample ontoa -.-
fixed needle that has beensweptwith inert gas, such as helium or
nitrogen. The vial is pressurized with inertgas, transferring the
sample to a loopand finally to the Purge and Trap Concentrator.

An internal standard (fluorobenzene and2-bromo-l-chloropropane in
methanol, forexample) may be added tothesystem through afixed,
interchangeable sampling loop.

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

A "highpriority" sample maybe added to the AQUATek SO without
interrupting the currentcycle, Detailsof this operationare in Section
5.10of the manual.

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

. AQUATek50
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2.1 Safety
Precautions

AQUATek50

Safety and Specifications 2

The AQUATek 50 meets Class 1 safety requirements.

Lh. WARNING "

Electrlcallhock hazarcllnllde. Allpanels must be securely
faltened when thelnltrument II operating. ALWAYS UNPLUG
THE INSTRUMENT FROM ITS POWER SOURCE BEFORE
SERVICING.

it. CAUTION

Thll equipment generates, Uln, and can radlat. radio
frequency energy. If It II notInltalltd and used In
accordance with the manual, It may cause Interference to
radio communications. Thll·unlt hal been tnttd and
found to comply with the 11mb foraCia.. Acomputing
device pursuant toSubpart J ofPart 15 of FCC ruin, which
ar. dulgntd toprovide realonable protection agalnlt
such Interference wh.noperated In acommercial
environment. Operation of this equipment Ina residential
area Is likely toClUII Interference, Inwhich case the user,
athi' own expen18, will be required to take whatever
m.asur.. may be required to correct the Interfer.nce.

it. CAUTION

To avoid clogging the AQUATek 50, the blank wat.rgenerator
shipped with your unit mUlt be connected toawater lupply.
Failure to comply with thll guideline may void your warranty.,

it. CAUTION

Auto Drain orSample Drain mUlt be turned on atthe concentrator
before operating the AQUATek SO. Failure todo somay result In
damage to the AQUATek 50 and the concentrator. Auto Drain or
Sample Drain Inltructlons are covered InSec. 3.7.1.

2-1
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2 Safety and SpecIflcations

2.2 Specifications

Sample Vials:

Sample Chamber:

Sample Loops:

Internal Standard
Loops:

Transfer line:

The AQUATek 50 meets the following design and operating
specifications.

Nominal 40 ml capacity, holecap with teflon-faced silicone septum, per
EPA specification. 95 mm; 2 III erncap

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 waterbath (available but not in­
cluded - pIn 21...Q240-OOO)

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

Stainless steel. 5. 10, or 25 J,l1 volume. 10 J,l1 standard (serial#s 92214001
and greater); 5 J,l1 standard (serial #s prior to 92214001).

Pre-cleaned nickel. 1/16" a.D. x 0.040" I.D.• lengthas required

Valving: Two2-position 6-port switching valves for sampleand internalstandard
loopfunctions ('--
Seven 2-portsolenoid valves for Sample Pressurize. InternalStandard
Pressurize, Internal Standard Drain, Sample Transfer. InternalStandard
Transfer. Purge Valve andblankwaterfunctions; two 3-portsolenoid
valves for backflushing filter and sample drain

Tubing: 1/16" nickel sample lines

Electronic CMOS 8-bit6303 microprocessor with 64KROM(ReadOnlyMemory)
Control: and2K RAM (Random Access Memory). parameter entry via a tactile

response panel including a numeric keypad

Outputs: Two-second 5 voltto ground for PurgeStart

Four-second closure for Purge Ready

Two-second relayclosure for GC Start. user selectable for beginning or
end of Desorb mode

Inputs: Four-second closure for advance to Desorb

Four-second closure for advance to Prepurge \._--
2-2 AQUATek60



• 2.2 Specifications
(cont)

Safety and SpeclfIcations 2

Fuse Ratings: 115VUnit
F1 Input Power (Line) :Ill

F2 Transformer Secondary =
F3 Transformer Secondary -

230VUnlt
Fl Input Power (Line) =

F2 Input Power (Neutral) -
F3 Transformer Secondary ;;::

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

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

Display:

BCD:

64 x 240 pixel dot graphics LCD screen

Binary-coded decimal output of sample vial number

Operating temperature.Ie? to 30°C
Storage temperature: -20° to 60°C
Relative humidity: 10 to 900.10 with no condensation

•
Environment

Requirements:

Size: Depth:
Width:
Height:

22 in. (56 em)
14 in. (36 em)
29 in. (74 em)

Weight: Net Weight: 651bs. (30 kg), Shipping weight: 85 lbs. (39 kg)

Utilities: Voltage:
Frequency:
Purge gas:

115V ± 10%,230 W 230V ± 10%,288 W
50 or 60 Hz ± 1%
Ultra highpurity (99.999%) helium or nitrogen, 20 to 200
psi. Hydrocarbon content <0.5 ppm.

•

Water Sample
Quality and

Capacity:

AQUATek50

• Water samples containing up to 14 mm particulate content (when
measured from the bottom ofa 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 of20% 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 SO will not create additional carryover.
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• 3.1 General
Information

3.2 Preparing Your
WorkSpace
for'the
AQUATek50

Installing theAQUATek 50 3

The system setup and installation sections are intended to be as thorough
as possible. !fin doubt on any point, contactTekmar 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 operatormust be
thoroughly familiar with the setupand installation sectionsofthis
manual and all installation, microprocessor, and operating procedures in
the Tekmarconcentrator manuals before proceeding.

TelanarCompany strongly recommends that the AQUATek 50 be kept
on at all times (otherthanwhen it is beingserviced, during power
failure, etc.) for optimum unit longevity and reliability.

Placethe AQUATek 50 on a sturdy, stablebenchsurface immediately
adjacent to yourconcentrator. Allowenoughspaceon the right side of
the AQUATek 50 for the vial collection bin, or positionthe unit at the
end of a worktable whe1"C1~a large wastecontainer can accommodate
disposed vials. Youwill needto place a large (5 gallon is recommended)
container at the rear of the AQUATek 50 to collectrinse water;
otherwise, routeto a drain.

3.3 Power
• Requirements

3.4 Unpacking the
Instrument

-.
AQUATek50

The 115V unit requires a 50 or 60 Hz singlephasepower sourceat 115V
± 10%. The 230Vunit requires a 50 or 60 Hz single-phase power source
at 230V± 10%. For the 115V unit,the maximum currentdraw is 2 amps
and maximum powerconsumption is 230 watts. For the 230V unit, the
maximum current draw is 1.25 amps and maximum power consumption
is 288 watts. The 115V unitpowercord is terminated with a 3-prong
straight bladeplug and requires a matching receptacle. The 3-prongplug
is a safetyfeature. Do not defeatits purpose by using it with an
inappropriate receptacle.

Note: Make all pneumatic and water connections before powering upthe
Instrumenl

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

Note: Carefully examine the Instrument If there Isvlalbl.damage to the
Instrument ortothe accessoriHI notify both the shipping carrier and
Tekmar Company Immediately. Do notInatall the unit until directed to do
10 byaT.kmar Representative. FaUure to comply with theteInstructions
may void your warranty on components damaged Inshlpmenl

• Do notreturn any materials to Tekmar Company wtthout prior
autho~on. .

• Save aU shipping materials untilproper operation ofthe Instrument II
verified.

3-1



3 Installing the AQUATek 50

3.5 Overview of
the AQUATek50
Component.s

3.5.1 Front Section

The majorcomponents of the AQUATek 50 are found on the front
portionof the instrument, in the right interiorof the unit, the left interior
of the unit and on the backpanel.The following pagesdescribe and
illustrate these components.

The keypad. priority sample accessdoor.vial cooler. and internal
, standard vessel are the majorcomponents on the frontpanel of the

AQUATekSO. Each is described on the following pages.

•

(e

3-2

•

•

Keypad

Internal Standard
Vessel

VialCooler

Priority Sample
Access Door

FIgure 3-1 Tekmlf AQUATek 50

AQUATek50
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3.5.1.1 Keypad

AQUAT,k50

Installing theAQUATek 50 3

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

Rgutt 3-2 AQUATek 50 Keypad

3-3
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3 Installing the AQUATe1< 50

3.5.1.2 Vial Cooler The vial cooler accommodates up to 50 EPA-specified 40 ml vials in five
rowsof 10. It holds the vials in a readystate for processing by the
autosampler.

VialCooler

I~II
l ~,...-

H t-

O

o f

~ AGMfb' •
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3.5.1.3 Priority
Sample
Acce.s
Door

figure 3-3 VIal Cooler

The Priority Sample Doorenables you to interrupt the original sampling
cyclewhenever you needto run a "high priority" vial. Whenthe door is
lifted, you canplacethe vial horizontally on the ramp.The vial slides
intoposition immediately afterthe currentvial is processed. A keypad
promptalerts the AQUATek 50 to process the priority samplebefore
resuming the cycle.

sensor Switch

Access Door

Figure 34 PtfoItty Sample Acctss Door

AOUATek50
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•
3.5.1.4 Internal

Standard
Vessel

The internal standard vessel (pIn 144487~024) is a 100 ml capacity glass
container with a 1/2" neck.

•
Internal
Standard
Vessel

•
AQUATek50

~ CAUTION

Even Ifyou do not plan to u.e the Internal Standard, you must
have the Internal Standard V....lln.talledtoensure proper
sample tran.fer•



3 Installing the AQUATek 50

3.5.2 Right Interior
AQUATek50
(Lower Section)

3.5.2.1 Vial Tilt
Mechanism!.
Elevator

3.5.2.2 Vial Elevator

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

1. Vial Tilt Mechanism
2. Vial Elevator
3. Vial Ejection Chute
4. Pressurization GasAdjustment Screw

.The vial tilt platform mechanism bringsthe vial from a horizontal
position (after it leaves the vial advancer tray) to a verticalposition under
the sample needle in preparation for sampling.

12;

The Vial Elevator raisesthe vial up onto the needle for sampling.

I e
0

III 0 IlI B
III III

III III

1(.J1 1')0

VialTilt Mechanism
Vial Elevator Mechanism

FIgure 3-6 VlBI rutMech8fllsmIVIaI 8evator

AQUATek50

_e
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3.5.2.3 Vial Ejection
Chute

AQUATek50

Installing the AQUATek 50 3

The Vial Ejection Chute sends the finishedvials out of the AQUATek 50
into a containerthat you place below the chute.

o

3-7
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3 Installing the AQUATek 50

3.5.2.4 Pressurization
Gas
Adjustment
Screw

You will set the pressurization gas at this screw using a flat bead
screwdriver. Recommended setting is 20 p.s.i.

0

0 0 0 3
0 0 0

I •0 0 \

m
f)01(0)1

•

Pre88urizatlon Gas
Adjusbnent SCrew

,
FIgure 3-8 PressurlutJon Gas Adjustment .sa.wLoctItIon

\ .._-
3-8 AQUATek50
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• 3.5.3 Right Interior
AQUATek50
(Upper
Section)

Installing the AQUATek 50 3

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

• Rightdoorand interior components
• Sample transfer valve
• Internal standard transfervalve
• Internal standard pressurization valve
• Sample pressurization valve
• Sample needle blockassembly
• Rinse watervalve
• Internal standard drainvalve
• Filter
• PurgePressure Valve
• 3~Port Backflush Valve
• 3-PortDrainValve

Internal Standard
Transfer Valve

Purge
Pressure
Valve

Sample
Transfer
Valve

F/gUr8 3-9 RIght Top Interior Components

Internal
Standard

3--Port Drain Valve
Drain Valve

sample
Pressurization
Valve

o

-.

•

AQUATek60 3-9



3 Installing the AQUATekSO

3.5.3.1 Right Door

3-10

The door on the upper right section of the AQUATek SO provides access
to the internal standard and sample flow controls; the ~port internal
standard valve; internal standard loop; sample loop; and 6-port sample
valve.

0000

------l\-o\l-lIl--I-- Sample Loop

Internal
standard
Loop

6-PortsampleValve

Figure 3-10 RIght Door Intsrlor Components

AOUATek60

'.
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• 3.5.4 Left Interior­
Lower Section

Installing theAQUATek 50 3

The left interior section of the AQUATek SO contains these major
components: pressure gauge for rinsewater; pressure regulator for rinse
water; advancer mechanism; vial advancer start-of-stroke sensor; left side
transfer line bulkhead.

VIal Advancer
Start-of-Stroke Sensor

•

Rinse Water
Pr888ure Gauge

Rlnaewater
Pressure
Regulator

Advancer
Mechanism

Transfer Line
Bulkhead

-.
AOUATek50

FIgure 3-11 LowerLeft InterlorComponents

3-11



•• Cooler Inlet Fitting
• Blank Water Generator
• Pressurization Gas Fitting
• Rinse Water Inlet Connection
• Condensate Drain Fitting

r----------l"..---- ~ Fun.

These majorcomponents arc found on the rear panel:

• Fuses
• Concentrator I/O Connection
• BCD OutputConnection
• CoolerOutletFitting
• Internal Standard DrainBulkhead
• Sample DrainBulkhead

Concentrator 1/0 Connection

3 Installing the AQUATek 50

3.5.5 Rear Panel

o
CoolerOutlet
FIttIng

Cooling Fan •
o

Sample Drain
Bulkhead

Intemal
Standard
Drain
Bulkhead

o
o o

CoolerInlet
Fitting

BlankWater
Generator

Preuur1zatlon G••
Fitting

o

Rinse WaterInlet _~=:::G---J

Condensate Drain
Fitting

•
3-12

figure 3-12 ReBf Panel .00 Components

AQUATek50
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• 3.5.6 Electronics
Section

Installing the AQUATek 50 3

The electronics sectionof the AQUATek SO includes these major
components: BCD 110cable assembly; transformer; and multi-function
PCB board.

Transformer BCD I/O Cable Assembly

~~~~:

• ~~~~@

~~~I

~II~O~
MultJ.Functlon PCB Board

Figure 3-13 Electronics Section

•
AQUAT8k50 3-13
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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 so.
It is located directly behind the keypad. Refer to the illustration below.

ROM Chip

--e

3-14

FIgure 3-14 CPU Board

AQUATek50

\e



• 3.6 Pneumatic
Connections

Installing the AQUATek 50 3

This sectionexplainshow to make gas connections from theAQUATek
SO to the TekmarlM concentrators.

• '

•

3.6.1 Connecting
Pressurization
Gas

AQUATek50

The AQUATek SO requires a high purity (99.999%) hydrocarbon tested
(total hydrocarbon contentof 0.5 ppm or better) helium or nitrogengas
supplyat 20·200 p.s.i, This is normallysuppliedthrougha tee unionfrom
the same gas supplythat the concentrator uses. The 1/8" tee unionand
1/8" copper tubing neededfor this connection are available in the
AQUATek 50 Installation Kit (pIn 14·S094--000). '

To connect the pressurization gas:
1. Turn off the gas supplyto the,concentrator.

2. Disconnectthe 1/8"coppertubing from the outlet of the hydrocarbon
trap betweenthe supplytank and the back ofthe concentrator.
Removethe 1/8"uniop.

I.

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

4. Connectthe tee unionto the outlet of the hydrocarbontrap. Tighten
the nut 3/4--turn past fingertight.

Note: NoUte the nut and fenule on the oudltofthl hydrocarbon trap.
This I. how all Swagelok fenulll should beoriented when ".waged".

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

6. Usingthe 1/8"coppertubingand the fittings (removedin Step 3
above). swagea nut and ferrule onto one end of the tubing. It may
be easier to use the 1/8"union removedin Step 2. Tighten the union
3/4.tum past finger tight and immediately remove the union. Check
the ferrule to ensurea properconnection.

7. Connectthis end of the tubing (the end that you just swagedthe
nut and ferrule on) to the remainingport of the tee union.

8. Route the tubing to 'therear of the AQUATek SO 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. Swagea nut and ferrule (fromthe fittings saved in Step 3 or from the
suppliedassembly kit box)onto this end of the tubing using the union
(from Step 2). Checkfor proper connection.

10. Connect the tubing to the Pressurization Gas bulkheadon the rear
of the AQUATek SO.

11. Tum on the gas supply.
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3 Installing the AQUATek 50

3.6.2 .Pressurization
Gas AdJust
ment

1. Locatethe Pressurization Gas Adjustment Screw(refer to Figure
3-8 in this manual).

2. Usinga flat headscrewdriver, tum this screwclockwise while
viewing the pressure gauge on the frontof the AQUATek SO.
Set the pressure at exactly 20 p.s.i,

3.6.3 Pneumatic
Connections·
AQUATek50
to the
Concentrator

1. Connect the transfer line:

a.' The transferline can be routed out of the rightor left side of the
instrument, The unit is shipped with the left side transfer line
connected. The left transferline is connected to the tee union
with a stainless steelnut. The right transfer line, which has a
brassnut, is installed in the unit but is not plumbed. It is
located adjacent to the tee union. To change this:

I~

1. Remove the right sidepanel of the AQUATek SO.

2. Find the tee unionconnecting port#6 ofthe sample loop
valve (vA) to port#S of the internal standardloop valve
(vB).Thethirdconnection ofthis uniongoes to the left
transfer line. (e

3. Disconnect the left transferline and connectthe right
transferline (withthe brassnut).

AQUATek 50

Right Side
Transfer line
Fitting

(TEKMAR )/L-....--~
left Side
Transfer Line
Fitting

FlgllT8 ~15 LowerFront ofAOUATek 50
TrBh8fer l.Jne FItting Locations

3-16
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AQUATek50
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3.6.3 Pneumatic
Connections·
AQUATek50
to the
Concentrator
(cont.)

AQUATek50

Installing the AQUATek 50 3

4. To connecta line to the glass sampler, use the 1/16"
nickel tubing(pIn 1+3845-002), and the 1/16" Valconut
(pIn 14-0243-016) and ferrule (pIn 14-0241-016) supplied
in the kit box. Uncoil the tubing.

Note: The line to the gl....ampler rtqull'8Ipremium grade
tubing foroptimum perfonnance. Trim the line u n8C8IIIry.

5. Slide the 1/16" nut ontothe tubing, then slide the 1/16" ferrule
onto the tubing, so that the smallest end of the ferrule is
pointingforward. Insertthe tubinginto the transfer line
bulkheaduntil it stops. Tightenthe nut no more than 3/4 turn
past finger-tight,

Note: ae.ura the tubing extend. approximately 2mm through
thefelTUle. ~~

6. Connectthe otherend of this line to the 1/4"- 1/16" reducing
union (pIn 14-2261-116) supplied in the kit box. The
appropriate ferrules are also included:

• 1/16"Swagelok ferrule (pin 14-0158-016)
• 1/4"Teflon ferrule (pIn 12-0041·016)

Note: theSwagelok felTUl.l.a two-part f.ITUI••

7. First slide the nut ontothe transferline, then slide the flat
piece of the ferrule (withthe ridgefacing out) onto the transfer
line.

8. Slide the coneend of the ferrule ontothe transfer line
with the smallest part facing out. Tighten the nut onto the
union, making sure the tubingis seated in the union.

Not.:Be sure the tubing .xtend. approximately 2mm through
theferrule.

9. Use the 1/4" Teflon ferrule to connect the unionto the side arm
of the supplied glassware. Tighten the nut 1/4turn past
fingertight.

10.Install the glassware ontothe concentrator usingthe
instructions in yourconcentrator user manual.

~17



3 Installing the AOUATek 50

3.7 Hydraulic
Connections

3-18

Hydraulic connections are the samefor the AQUATek SOILSC 2000,
AQUATek/3000 and AQUATek 50ILSC-2. The following instructions
explainhook-up procedures.

1. The blankwatergenerator is a stainless steel cylindermounted on the
lowercenterportion of the rear panel. Seethe illustration below.

2. Remove the shipping cap from the 1/4" fitting on the lowerend
of the fitter.

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

4. Visually inspect for leaks.

S. Remove the leftside panelof the AQUATek 50 to access the pressure
regulator at the bottom centerof the unit.

6. Turnthe watersupply on andset the pressure to 15p.s.i.

7. Reinstall the sidepanel.

Lt. CAUTION

To avoid clogging theAQUATek SO, theblank water generator .hlpped
with your unitmust beconnected toa water supply. Failure to comply
with thisguideline may void your warranty.

Figura 3-1B Blenk Wefer GenerBtor
AQUATek60

(-.
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3.7.1 Auto or
Sample Drain
Operation

AQUATekSO

Installing the AQUATek 50 3

LSC-2 Auto Drain
TheAUTO DRAIN switch is located on the lowerright section ofthe
rearpanelon the LSC-2. Flip it to the ON position.

2000 Auto Drain
1. In the Startup mode,pressFl (Meth) and enter the number of

the Method you wishto usc.

2. PressF3 (EdIt) for the Method Parameter screen.

3. PressPAGE DOWN to viewthe Auto Drainparameter.

4. PressF3 (-» to placethe highlighted box on the response
for Auto Drain.

S. PressENTER.
,~

6. PressFl (ON) to activate the Auto Drain feature. SelectingON
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 defaultMethod 14 or default Method
IS. Ifyou choose to edit the default Method(s), make sure you turn on the
Sample Drain.See your 3000manual for instructions on editing Methods.

Default Method 14defines parameters for processing AQUATek SO sam­
ples on the 3000. DefaultMethod 15 definesparameters for processing
AQUATek SO samples on the ALSautosampler(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 systemconfiguration to be supported by the selected
Method, choose either "AQUATek SO" or "AQUATek XX" from the
Change Method Type Screen. Choose AQUATek 50 ifyou are using the
AQUATek SO with the 3000. Choose AQUATek XX ifyou are using the
AQUATek 50 with the ALSautosamplet'(s) and the 3000. For more
information, see Section 3.8.1 or refer to the 3000 manual.

~ CAUTION

Tum on Auto Drain orSample Drain when running theAQUATek 50 with
the Tekmarconcentl'ator.1f Auto Drain orSimple Drain II notturned on,
the transferred IImpl. will notdrain from theconcentrator sparger.
Thll may caUII damage to the AQUATek 50and theconcentrator. When
ullng Auto Drain orSImple DraIn, particulate matter Inthelampl. vial
should notexceed 14mm above thebottom of the viii (when thevial Is In
avertical position).

3-19



3 Installing the AQUATek 50

3.8 Electronic
'Connectlons

3.8.1 Connecting the
AQUATekSO
to the
2000 or3000

This section provides instructions for making electronic connections
between the AQUATek 50 andthe Tekmar concentrators and autosam­
piers.

1. Tum poweroft'and unplug the AQUATek 50 andthe concentrator.

2. Locate the interface cable (pIn 144352-086) in the assembly kit.

Note: To operat.the 2000 with the AQUATek 50 Ind with thll cable, your 2000"
Ihouldhave ROM version 1.8 or higher. If you have an older ROM version,
plea.. call Tekmir Customer ServIce at (800) 874-2004 toorder anew ROM.

3. Insertthe 9-pin "0" styleconnector into the receptacle labeled
"Concentrator I/O"on the rear of the AQUATek 50 until it clicks into
place(see RearPaneldiagram on page 3-12).

4. Locate the I/O or interface boardon the rearofthe concentrator. The
boardhas two connectors extending out of its bracket. For the
interface cableto workproperly, the switches on the 2000 I/O
boardneed to be set correctly. Referring to the second table on the
following page,checkthe switchsettings. Donot checkswitch
settings on the 3000 I/O board: configwe or program the 3000 to
acknowledge the AQUATekSO. See the thirdtableon the following
page.

5. Disconnect the concentrator-to-GC interface cablefrom the larger
of the two I/O boardconnectors on the rear of the concentrator. Plug
the two-way connector from the interface cable (pIn 144352-086)
intothe open connector on the I/O board.

6. Secure the plugwith the two retaining screws.

7. Piggyback the OC interface cable ontothe connector that is now
plugged into the I/O boardon the backof the concentrator and secure
it using the tworetaining screws.

•

TO THE 110 BOARD
CONNECTOR ONTHE
REAR OF THE 2000OR
3000CONCENTRATOR

r
TO AQUATEK 50
CONCENTRATOR
110 CONNECTOR

3-20
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AQUAT.k 5OIConcentrltorva• 3.8.1 Connecting the
AQUATekSO
to the
2000 or3000
(cont)

2oool25-Pln Connector

::JIDDpel 3-
1 Jumper

Ground --5 Green

2----

15-

20-

Purge Start 7 White
(Purgc Permission output)

Purge Ready - 1 Red
(Advance to Prepurge input)

Begin Desorb -- 6 Black
( Advance to Desorb input)

•

Corrtct~~ S.ttlnga on the va BoIrd In th.2ooo

U012 U013
6 - closed 6 - open

* 4 - closed 2 - open
*3-open

2 - closed

* Desorbclosure can be programmed for the beginningor end of
Desorbon the concentrator.

Note: For theremaining IWItch settings, pi.... ref.r to thedocumenta­
tionshipped with yourGC Interface cable.

Conllgurlng the 3000 to Acknowledge the AQUAT.k MI

1. Press C to displaythe Method Commands Screen.
2. Press A (or press ENTERwhenA is highlightedwith < >

brackets) to displaythe ChangeMethodType Screen with the
cursor on the third line.

3. Press any numberkey. The option in the type field toggles each
time you press a numberkey. ChooseAQUATek 50 or
AQUATekXXby pressingENTERwhen the desired option
appears in the type field.

Concentrator Interface Sign••

•
AQUATekSO

Purge Ready:
Purge Start:
BeginningofDesorb:
GCStart:

closure from concentrator
5 volt to groundfrom AQUATek50
closure from concentrator
closure from concentrator

3-21
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'.,1' ~.~ .,,~ 'i

'"

3.8.2 Connecting the
AQUATekSO
tothe LSC·2

Note: You must erder the .Iectronlc Interface cabl. (pin 14-3783-000)
forth. LSC..2and AQUATek 50 connection. PI.a.. call yourTekmar StrvIce
repruentattve forInformation.

1. Turn off and unplug both units.

2. Insert the 9-pin "D" style connector into the receptacle labeled
"Concentrator I/O" on the rear panel of the AQUATek SO 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 the blue wires to the T-2 terminal block

located above the screw terminals on the rear of the concentrator.

Not.:you may have to remove the r..r panel to ICctII the t.rmlnal 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 SO goes to Sample Transfer.

Not.: If you .xperl.nce problem. with Iny st.p Inth••procedures,
pi.... contact T.kmar servlc.at(800) 874-2004.

TO LSC-2
COMPUTER SOCKET

//e

l, __e
3-22

Figure 3-18 CabI', LSC-2 toAQUATek 50
AQUATek50



LSC-2 To AQUAT.k 50 Pin Out

Installing theAQUATek 50 3

5 Green
7 Ground
1 Red

3 Green
2 White
1 Red

LSC-21Computer Socket AQUAT.k 5OIConc.ntr.torva
Advance to Prepurge input

Ground
Purge Ready
Purge Ready

3.8.2 Connecting the
AQUATek50
to the LSC·2
(cant.)

•
LSC-2n'·2 Connector AQUAT.k 6OIConcentrator va

Adv8nee to Desorb input
1 Black Begin Desorb 6 Black.
2 Blue Begin Desorb 5 Blue

LSC-2-110 Scntw Tennlnal AQUAT.k5OlConcentriltorva
Pbl'le permlllion output

8 Orange Advance to Prepurge 7 Orange

•

•
AQUATek5Q 3-23



3 Installing the AQUATek 50

3.8.3 Connecting the
AQUATek50
to the
2016/2032

If your concentrator is connected to the AQUATek 50, additional
electronic connections are not necessary to add the 2016/2032:

Note: To operate the AQUATek 50 with aconcentrator and the 2016/
2032, you mull have Auto DraIn Installed on theautolampler. PI....
call Tekmar at (800) 543-4461 If your unitdoes nothave Auto DraIn.

1. Connect the AQUATek 50 via nickeltransfer line to the autosampler
glassware you've selected.

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

3. Ifyou have a 3000, configure the 3000to acknowledge the AQUA.
Tek SO and the autosamplens), See Section 3.8.1.

4. Buildtwo methods in yoUr concentrator:' one for the discreteposi­
tions on the 201612032; and one for the positionyou'veselected for
the AQUATek SO. For example:

If youwant to run discrete samples on positions 1-15 and run samples
usingthe AQUATek SO on the 16th position, you need to build two
methods in the concentrator •• one method for positions 1-15and one
method for position 16.

Note: If you have a2000, enter anegative number for"Runs per
Sample· Inthe method forposition 16. For example, If you want to run
30 vials, enter -30 forRuns per Sample. The number ·30· dlctat.. the
number of times the lutosampler runs position 16. The negative Ilgn
automatically turns on the Auto Drain on the 2000 conCll1trator. If you
hive a3000 concentrator, donot.nter I negative number.

In Method Scheduling, you couldenter this configuration:

(.

Start lIStop 15 "'"
Start 16/Stop 16 -

Method 1
Method 2

3-24

To run the AQUATek 50/concentrator/autosampler(s):

1. PressSTART on the concentrator..

2. PressSTART on the AQUATek SO.

3. Ifyouhave a 2000, make surethat the Auto Drain is on. Ifyou have a
3000, make surethat the Sample Drain is on. See Section3.7.1.

AQUAT.k50
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3.9 Installing the
Internal
Standard
Vessel

Installing the AQUATek 50 3

The internal standardvessel (pin 144487-024) is a glass container with a
112" neck. The vessel is mountedto the 1/2" fitting on the right side of the
front of the instrument using the 112" Teflon ferrule (pIn 14-1301-016) and
the 1/2" Swage10k nut (pIn 14-3354-016) included in the kit box. To install
it:

1. Slide the nut and ferruleonto the vessel (see Figure 3-19 for proper
orientationof the nut and ferrule).

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

3. Pull the vessel downapproximately 2 mm and tighten the nut 1/4 tum
past finger-tight to avoid breakingthe vessel.

Noll: Be.ure you tighten thev.1I1 finger-tight plu. a 1/4-tum with •
wrench, otherwlll thelnttmalltlndardmay nottransfer.

4. To install the internal-standard needle assembly (pIn 14-3879-053),
slide a 1/16"Swagelok nut (pIn 14-0159-016) and 1/16"Teflon
ferrule (pIn 14-0442-016) onto the needle (see Figure3-19).

5. Insert the internal standardneedle assemblythrough the top ofthe
112" fitting, makingsure the needle reaches the bottom of the vessel.

6. Tightenthe 1/16" Swageloknut no more than 1/4 tum pastfinger-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 l/4-tum past finger tight.

8. Slide the acrylic safetycover (pIn 14-3504-000) into the slots in
front of the vessel.

& CAUTION

Even If you do not plan to UII theIntimal Standard, you mullInstall the
Internal standard VIIIII toenlUrI proper lample tranlfer.

•
AQUATek60

1/16" bulkhead

112" fitting

Internal Standard
Vessel

F/gU18 3-19 Internal standard Vessel
~25



3 Installing the AQUATek 50

3.10 Setting Flow
Rates

Thereare four separate flow ratesthat must be accurately set for proper
operation of the AQUATek 50. Thissectionexplains howto set these
flows and lists recommended values.

Note: You will need tou•• the AQUATek 50 mIcroprocessor to let flow
ratll. Befor, proceedIng, pl,a., refer toSection. 4 and 5to familiarize
yourself with the mIcroprocessor and power upInstruction••

To get to the flowcontrollers, openthe accessdooron the right side of
the unit. The controllers are numbered 1 to 4 from front to back. These
correspond to:

#1 al Internal Standard Pressurize

#2 - Internal Standard Transfer

#1- Sample Pressurize I~

#4 - Sample Transfer

Note: The Individual flow rat.. forth, AQUATek 50 are pr..etatthe factory.
SettIng the pr8llureat20 pol.I.Ihouldbring the flow rat.. to theIr proper
valull. Refer to SectIon 3.8.2 to let the pr••u....

e I~ =. PRE~=·I
0000

Figure 3-20 Access Door

,/--.

...:.-(
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3.10.1 Internal
Standard
Pressurize
Flow Rate

AQUATek50

Installing the AQUATek 50 3

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

Ofthese two methods, measuring liquidflow is the most precise.though
setting the dry gas flowrate is faster and more convenient.

Liquid Flow Method
I. Placea full internal standard vessel on the unit

2. PressINTERNAL STANDARD to tum on the pressurization
flow.

3. Usea small (5-10ml) graduated cylinderto collect the liquid
as it exits the Internal Standard drainport on the rear panel.

4. Usinga stopwatch, determine the time required to add 2 ml to
the cylinder and calcUlate the flow rate.

S. The liquidflow should be betweenO.S and 1.0mVmin.

6. Adjustthe flowas necessary usingcontroller #1.

CAUTION

Press INTERNAL STANDARD again totumoffthe pl'lUurlzatlon flow.

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

2. PressINTERNAL STANDARD to tum on the pressurization
flow and measure this at the internal standard drainport on
the rear of the unit.

Note: Walt at1.11tflve mlnut.. after theInternal Standard Isturned on
before checking the flow out the drain.

Not.:When running the unit, the flowrate mealur.ment will reid higher
than actual flow. Thll II btcaUIt theforce of the liquid through thevery
lmall bore ofthelntemalltandard loop mtrIctI theflow. M theloop
volumelncrea.tI, the back prulure ea.... BecaUII ofthis, larger loops
requlr. lower f1oWl.

3-27



3. Check the flow against these values:

3 Installing the AQUATek 50

3.10.1 Internal
Standard
Pressurize
Flow Rate
(cont)

Loop Size·

5Jl1
10 Jl1
25 JJ1

Flow Rate

2.5 mlImin.
2.0mlImin.
0.8-1.0 mJJmin.

--.

3.10.2 Internal
Standard
Transfer
Flow Rate

4. Press INTERNAL STANDARD again to tum off the flow.

To set the InternalStandard Transferflow rate. you must access the
TEST programof the microprocessor.

1. From the Standby screen. pressF4 (Cool.).
d

2. Press F2 (Test).

3. Press F2 (Output).

4. Press F2 (Sol).

5. Tum on the Internal Standard Transfervalve by pressing number5
(for Loop Transfer). on the keypad.

6. Measure the flow exiting the transferline. The recommended
flow rate is 150mJJmin. for all loop sizes.

7. Adjust as necessary using the InternalStandardTransfer flow
controller.

8. Tum the valve off by pressing number5 again.

•

3-28

• 10 JJ1 standard (serial #s 92214001 and greater); 5 JJ1 standard (serial#s •
prior to 92214001).
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3.10.3 Sample
Pressurize
Flow Rate

AOUATek60

Installing the AQUATek 50 3

1. Open the priority sample door.

2. Place a clean, empty. capped vial on the priority sampleramp.

Note: To let the Sample Preuurlze flowrate, yol.l must access the TEST
program ofthe mlcroproceuor.

Note: Ifyou are Inthe Solenoid ValYelCl'lln (from the previous
Instruction.), prill F4 (EXIT), thin pl1lll F2 (Out), then F1 (Motor) and
skip to step 7.

3. From the Standby screen, pressF4 (Conf.).

4. Press F2 (fest).

5. Press F2 (Output). .~
6. Press Fl (Moton).

7. Turn the elevator on by pressing the number3 (for Elevator),
on the keypad.

8. Check through the rightpanelwindow to see whenthe vial is fully on
the needle.The AQUATek SO will beep. Press3 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.

_ ........r13. Measurethe flowat the sample drainport on the rear of the unit. The
flow rate should be approximately '100 mlImin. Adjust as necessary
using the Sample Pressurize floweonti'OlIer...

14.Turn off the flowby pressing 3 and 9 again.

IS. Press F4 (EXIT).

16. Press F2 (Output).

17.Press Fl (Motor).

18.Tum on the elevator by pressing 3.
3-29



3 Installing the AQUATek 50

3.10.3 Sample
Pressurize
Flow Rate
(cont.)

3.10.4 Sample
Transfer
Flow Rate

3-30

18. Be sure that you arc 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 (ConC.).

2. Press F:2 (Test). .s

3. Press F:2 (Outputs).

4. Press F2 (Sol.).

S. Tum on the sample transfer valve by pressing 4 (Smpl TraDB.).

6. Measure the flow at the end of the transfer line. The flow rate
should be approximately 200 ml/min. Adjust as necessary using the
Sample Transfer flow controller.

7. Tum off the valve by pressing 4 again.

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

9. Close the access door.

AQUATek50
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3.11 Leak Checking
AfterInitial
Installation

AQUATek50

Installing the AQUATek 50 3

The AQUATek 50 is not a leakprone system, however, it is very leak
sensitive. Utmost care should be taken to ensure that it is leak tight. All
fittings shouldbe thoroughly leakchecked.

Upon installation, fittings insidethe unit should not needto be leak
checked. However, whenmaking changes (e.g, sampleor internal
standard loops) or troubleshooting, it will be neccesary to check internal
fittings. Refer to Section 6.7 "LeakCheckingInternalFittings".

Note: Many lin.. In theAQUAT,k 50 handl,both liqUid and gal. Do not
allume thatbecause a fitting Is liquid tight that It IIallo gil tight G.lea
leak far more readily than liquid•.

~ CAUTION

Do not us, any type of.oIp aolutlon (e.g. Snoop orDetect) to leak check.
If Inyofth.., solutlonl gatInto thenn", Increa.ed background and/or
adsorption etredl arelikely tooccur.

Leak checkingis best accomplished with a thermal conductivity-type
electronic detector (Tekmar pin 21-0076-000). Electronic detectorsdo
not workwell whenusingnitrogen as the supply gas. If possible,use
heliumwhen leakchecking. Ifan electronic detector is not available, a
1:1 solution ofisopropanol:water maybe used, if done so sparingly.

Following initial installation checkthe following fittings:

• Gas supply connection on rear panel

• Transfer line outputbulkhead union (check in
Sample Transfer mode)

• Transferline to glassware union (check in Sample
Transfer mode)

• Internal standard vessel (press INTERNAL STANDARD
on the keypadto turn on the gas supply)

• Glassware mount

• Internal standard dip tube connectionto glassware
mountandto bulkhead union input

3-31



3 Installing theAQUATek 50

3.12 Connecting
the Drain
Lines

3.13 Connecting
thiCooling
Bath

3-32

1. Route the Internal Standard Drain and Sample Drain fittings to a sink
or waste receptacle using appropriate tubing. 1/4" 0.0. x 1/8" LD.
Tygon tubing (pIn 12-031S-002) is available in the AQUATek SO
Installation Kit (pIn 14-S094-000).

Note: Th... twodrain Itreams may contain slgnlftcant qUlntIU.. oftoxic
compounds. This Wllte should behandled Inamanner consistent with
applicable regulations and Good Labomory Practice procedu.....

Note: Condensate drain taps the water condenlltlon from theIImple vial
chamber. Usually there willnotbeenough conden.lte to drain. However,
Inhigh humidity situations, th.... may be enough condens. to flow.
Using the 1/4- 0.0. x 118- 1.0. Tygon tubing, rout.thisflow to an
approprlat. drain I'IItrYolr.

An external cooling bath is required for subambient control of the sample
storage chamber. Tekmar recommends the 2055 Refrigerated
Recirculating Bath (pin 21-0240-000). An Installation Kit
(pIn 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: Theltubson the cooling bath Ire larger and the tubing may need
to beslowly -worked- ov.r th'.ltub.

S. 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
SO to the INLET of the cooling bath.

8. Visually check for leaks during operation.

AQUATek50

(e



",: .

•
GV\ v\
~'L"

3.14 Loading
Vials

Installing theAQUATek 50 3

At this point in the installation you should havecompleted the following
procedures:

• Pneumatic connections
• Hydraulic connections
• Electronic connections
• Setting flow rates
• Leak checking

Nowyoucan loadvials into the AQUATek so. To do so:

1. Openthe vial cooler dooron the frontofthe unit.

2. Stackthe prepared sample vials horizontally in'the cooler chambers.

Note: Load viall Clp-Ilcle out.:
1~

Note: Be lureyou load atIlia one vial per chamber before adding a
second vial to Iny chamber.

•

•
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Figure 3-21 VIal CoolerDoor

Vial Cooler Door
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• 4.1 General
Description

4.2 Microprocessor
Operations

Overview ofthe Microprocessor 4

The AQUATek 50 microprocessor programmable control consists of:

• A microcontroller with 64Kof program ROM(ReadOnlyMemory)
and 2K of RAM(Random Access Memory)

• A multi-function boardthat 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 tho
program steps being executed

The controller usesa 6303 eight-bit CMOS-type microprocessor to
manage the operation of the various functions ofthe system.

1. Whenyou power up the AQUATek 50, an error screenappears. This
is normal - pressF1 (Mute) thenF4 (Exit) to continue.

•
ERROR
Error

Mute

Program Restarting

Exit

2. The CurrentConfiguration screen comesup next.

Current Configuration X.XX
Date: 2/~8/93 Time: 12:30:00
Smpl: 5 ml IS: 5 JLl 2000: 5 ml

•
AQUAT,k 50

Loops T••t Clock OK

continued

4-1



4 Overview ofthe Mlcroprooessor

4.2 Microprocessor
Operations (cant)

3. Hyoupress OK. the AQUATek 50 introductory screen will appear
briefly and then the system will go to Standby mode.

ffi®ODillTek 50

•

Standby
Srnpl Loop: 5 rnl
Concentrator Size:

Meth Sched

Method 1
IS Loop: 10 III

5 rnl
Temp ·Conf

4-2

Instructions for the microprocessor arestored in ROM. On eachinitial
power-up, the program parameters are displayed. Most of the screens
allow you to change parameters mid-stream. Battery back-up allows you
to saveanyparameters thatyou've changed if a powerfailure occurs.

The program panel outlines:
• AQUATek 50 method parameters
• Sample andinternal standard loopssettings
• Sample chamber temperature and alarm settings
• Line rinse function
• Viewing angle
• Priority sample function
• Internal standard settings
• Errorsignals
• Help functions

You canchange program parameter values and storefour complete
setsas "Method I". "Method 2", "Method 3", and "Method 4" in the
AQUATek 50 RAM. Thedefaults for eachmethod arethe 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
theunit's memory this way.

continued

AQUATek 60
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4.2 Microprocessor
Operations (cont.)

AQUATek 50

Overview ofthe Microprocessor 4

The commands for each program stageare located on the bottomline of
the screen. Each command corresponds to the function key directly
beneath it. Thereare four keyson the keyboard that are designated as
function keys:

The Enterkey (described in Section 4.3) also servesas a function
(command) key.

4-3



4 OvervIew ofthe Microprocessor

4.3 Keypad
Description

The AQUATek 50 keypad is the center of control for all operator tasks.

ill®rnJillTek 50

ruNi'"1~
~~

[PFaOWlTY)
SAMPLE

(e

I~

AUTO signals the system to proceed through the run automatically.

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

[STBP .]
STEP moves the AQUATek SO to the next system mode.

[;~:B ]
LINE RINSE manually activates a blank water rinse and flushes the
sample loop and transfer line. For operating procedures. refer to Section
5.6. '

(~~=]
INTERNAL STANDARD pressurizes the internal standard vessel and
flushes the internal standard loop. For operating procedures, refer to
Section 5.5.

continlled

AQUAT6k 50
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4.3 Keypad
Description (cont.)

AQUATek 50

Overview ofthe Microprocessor 4

START signals the AQUATek SO 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

PRIORITY SAMPLE activates the priority method allowing you to
insert an important sample vial in the AQUATek SO 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[£]areadto enter "Yes" and ''No" when building a method.

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

continued
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4 Overview ofthe Microprocessor

4.3 Keypad
Description (cont)

E
N
T
E
R

PressENTER before eachparameter value is keyed intothe method. If
the parameter value is okay. pressEnter to return to the Method
Parameters listing.

r---.

[ PAQB
DOWN

4-6

The PAGE UP andPAGE DOWNkeys serve two separate functions:
1. To change the viewing angle of thescreen so that it can be seen

clearlyfroma sitting or standing position. Thisfunction is available
onlywhenPAGE UP or PAGE DOWN are not screen prompts as
statedbelow.

2. Pressing PAGE UP or PAGE DOWNwhen the screen prompt
"< PAGE UP/DOWN for more >" appears. allows youto view
additional parameter listings (in Method Edit, for example).

AOUATek 50
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• 4.4 Program Steps

OvelVlew ofthe Microprocessor 4

Thefollowing section describes eachof the program stepsin the
AQUATek 50 microprocessor control.

Note: When ou ower uptheAQUATek 50, an error screen appeal'8.=........._.. This Is nonnal··prell F1 (MUTE), then F4 (EXIT)
lIlI'n an to continue.

The Current Configuration screen will come upnext:
e:uznat e:-1!1gIIz&U_--_.-
~ or-." ••t'o,p O~

If you press OK, theIntroductory screen will come up: I AQUA'l'ak so I
Then the program steps proceed al follows:

S'I,\;,\I)BY

When the system is powered up. Standby establishes initial conditions for
a sample run. Aftera run, initial conditions are recovered in Standby. The
screen displays the sample loop and the internal standard loopsize.

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

• Standby
Smpl Loop: 5 ml
Concentrator Size: 5

Method 1
IS Loop: 10 111

ml

Math Sched Temp Cenf

When you press START on the keypad. theAQUATek 50 positions the
vialunderthe needle. then advances to the SettleMode.

SLI'II,I,'

During Settlemode, vials arebrought 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.

• Math Sched Temp Cenf

continued
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4 Overview ofthe Microprocessor

4.4 Program
Steps (cont.) 1--

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

ContTemp

50 Automatic Operation
Method 1

Concentrator

AQUATek
Vial #1
Waiting for
READY Signal

Meth Sched

Note: The 3000 provldtll Purge Ready Ilgnal only If It II configured to
work with the AQUATek SO.

I'IH 1'1 I~L I.

In Prepurge mode, purge gaspasses through the sample needle before the
sample vial is positioned on the needle. This removes ambient air and
residual rinsewaterfrom the needle, and assures that the sample is
blanketed by inertgaswhen it is pressurized. The inert gasprevents
contamination from lab air.

Prepurge 10 -> 30
Vial #1 Meth 1 _'----__
Sweeping the sample needle.

Meth Sched Temp Conf

DIU 110\ 1.001' 1-11.1. (""Iional)

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

1.•-

82.5 ->-'-----loop.
Temp Cont

Dilute Fill
Vial #1 Meth 1
Filling the sample
Meth Sched

AQUATek 50
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• 4.4 Program
Steps (cont.)

Overview ofthe Microprocessor 4

nu.i 110\ II~ \\ .... II.H (1lJlllllllall

In DilutionTransfer, blankwater and sample (in a pre-specified ratio that
you set) are transferred to the concentrator.

Temp

Dilute Trans
Vial #1 Meth 1
Injecting water.

Meth Sched

5 -> 10

- I
Cent

•

•
AQUATek 50

I'IH :--'SI 10/.1-.

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
Vial #1 Meth 1 ...... I
Filling the sample loop.

Math Schad Temp Cenf

.... \\11'1.1 II~\\""I'II<

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

Smpl Transfer 30 -> 30
Vial #1 Meth 1
Injecting smpl into concentrator.
Math Sched Temp Cenf

4-9



4 Overview ofthe Microprocessor

4.4 Program
Steps (cont.)

1\ n H\.\1. ".,'I \\I).\I~U II~ \,\~I I'I~

This function transfers the internal standard volume (e.g., 5 J1I) to the
concentrator and spikes the sample. There is a 0 to 75-second range
in Internal Standard Transfer times.

I.S. Transfer 32 -> 75
Vial #1 Meth 1....... I
Spiking smpl w/internal standard.

Meth Sched Temp Cent

~ \ \11'1,1 IH \\1\(;

·,'1
.~ Sample Running

Emptying Vial
Meth Sohed

B,\ ( 1\1 1,1 :-.11 HI, 11'1<

Temp

#1
Method 1

Cenf (,'.

4-10

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 #11.00->1.00
Meth 1

Backflush: Backflush Filter
Math Sched Tamp Cenf

continued

AOUATe/c 50
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4.4 Program
Steps (cont.)

AQUAT9k 50

Overview ofthe Microprocessor 4

S,\\II'L1 1 OO!' 1,11.1 I{I\ .... '

Waterfills andrinses the sample loop.

Sample Running #1 1.00 -> 1.00
Meth 1

Backflush: sample Loop Fill/Rinse
Meth Sched Temp Conf

B \ ('1\1 1.1 .... 11 \ 1 1,1)1 I

Rinse waterbackflushes the vial and needle for 45 seconds to remove
particulates that may ha'{~ accumulated. Then the vial comes down off
the needle to prevent waterand particulates from being drawn back into
the needle.

Sample Running #1 15 - > 15
Meth 1

Backflush: Backflush Needle
Meth Sched Temp Cont

1'1 I~C F. I II.'II.I{

Gas flows through the filterto dry it out and removeany leftover sample.

Sample Running #1 1.40 -> 3.00
Meth 1 _1...--__

Backflush: Purge Filter
Math Sched T Conf

continued
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4 Overview ofthe Microprocessor

4.4 Program
Steps (cont.)

\\ .\IIT\(; I Ol{ I)I.SO(W

In this mode, the AQUATek SO is waiting for the 3000or LSC2000
concentrator to step to Desorb mode. Once the OC is readyand the con­
centratorbegins desorbing, the AQUATek 50 will display a seriesof
Desorb mode screensas shown below.

Sample Running #0
Method 1

Waiting for Desorb Mode

Math Schad Temp Cenf

During Desorbmode, the AQUATek 50 is in a holdpattern. Then it
entersa TransferLine Rinse modewhile the concentrator begins its
programmed method. The Desorb mode maybe programmed to ron up to
nine transfer line rinses. The microprocessor automatically determines
the maximum numberof rinses that the AQUATek SO can run underthe
conditions previously entered, and displays this. valueas the maximum.

(e
The AQUATek 50 desorbtime mustbe the sameas the desorb time set
on the concentrator. This way, bothunitsare readyfor the next run at the
same time.

Cenf

->0.25 4.00
Meth 1 _1..-- 1

1 of 2 Fill
Schad Tamp

Desorb
Vial #1
Rinse:
Math

OR

1.75 -> 4.00
Meth 1 _L-- I

1 of 2 Transfer

Desorb
Vial #1
Rinse:

Math Sched Temp Conf e
4-,12 AQUATek 50
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4.00
I

Overview ofthe Microprocessor 4

2.00 ->
Meth 1 _'--__----'

2 of 2 Fill.

Desorb
'Vial #1
Rinse:

4.4 Program
Steps (cont.)•

Math Sched Temp Conf

OR

Desorb 2.25 -> 4.00
Vial #1 Meth 1 - I
Rinse: 2 of 2 Transfer.

Meth ached Temp Conf

OR

Desorb 3.25 -> 4.00

• Vial #1 Meth 1
Rinse: 2 of 2 Complete.

Meth Schad Temp Cont

WithRe-Sample on, the desorb screenwill appearas shown below. (See
Section 5.18.2 for details on the re-sample option.)

Desorb #1 4.00 -> 4.00
Vial #1 Meth 1
No Rinse first run.

.
M8th Schad Temp Conf

•
TI{ vx .... H.I{ 1.1\1 I{I\SI

Transfer linerinseoccurs during the Desorb mode.

AQUATek 50 4-13
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• 5.1 Powering ~p

the System

Operating the AQUATek 50 6

"Be certain that all electronic, pneumatic, and hydraulic connections have
been made and that you have set flows, leak checked, and loaded vials
(see Section3). If you are running an AQUATek 50with a concentrator,
turn on the concentrator before you turn on the AQUATek 50.This
ensuresthat the sample vial countwill be accurate.To turn on the
AQUATek 50,flip the powerswitchon the left rear of the instrument.
After you power up the AQUATek 50,an error screenappears.

ERROR
Error -- Program Restarting

Mute Exit

•

•
AQUATek 50

This is normal-« pressFl (Mute) thenF4 (Exit) to continue configuring
the instrument or running a method. Section 5.11 covers step-by-step
procedures in running a sample.

5-1



5 Operating the AQUATek 50

C' """'~:'I'!ti"li~

I

5.2 Setting Sample
Loop Volume
Values

This section explains how to configure your AQUATek 50 onceyou have ;---.
physically changed the sample loop.

Standby
Sample Loop Size:
Internal Standard

Math Sched

Method 1
S ml

Loop:10 111
Temp Conf

1. In the Standby mode. press F4 (Conf). The CurrentConfiguration
screen appears.

.:
Current Configuration
Date: 2/18/92 Time:
Smpl: 1 ml IS: 10 111

LOOps Test Clock

V.X.X
11:46:12

2000: 5 ml

OK (.
2. To change the sample loop volume value, press F1 (Loops). The

Loops screen appears:

AQUA50 Sample Loop Size: 5 ml
AQUAS 0 Internal Standard Loop: 10 ~l

Concentrator Sampler Size: 5 ml
1 inj./sampling. Can1t Dilute

5-2

Std Cone Exit
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• 5.2 Setting Sample
Loop Volume
Values (cont.)

Operating the AaUATek 50 5

3. Press Fl (Smpl). TheSample LoopSize screen reads:

Sample Loop Size: ~ rnl
1 2 (5) 10 25 rnl

Move cursor to desired value.
Help <- -> Exit

• 5.3 Setting Internal
standard Loop
Volume Values

4. Use F2 «-) and F3 (-» to movethe box through the sample volumes
to the corresponding value. The values will appearin the shaded box
at the top of the screen.

S. Press F4 (Exit) to enterthe sample valueinto the method and to
return to the Sampling Loopsscreen (shown below).

1. To changethe internal standard volume", pressF2 (Std) from the
Sampling Loops screen.

AQUA50 Sample Loop Size: 5 rnl
AQUASO Internal Standard Loop: 5 ",1

Concentrator Sampler Size: 5 rnl
1 inj./sampling. Can't Dilute
Smpl Std Cone Exit

x.

2. The InternalStandard LoopSize screen appears:

I.S. Loop Size: 5 ",1

5 10 25 u l
Move cursor to desired value.

[ F2' ~ [F3 ~
'" 10 J.1l standard (serial #s 92214001 and greater); 5 J.1l standard (serial

#s prior to 922140(1). continued

5-3
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5 Operating the AQUATek 50

5.3 Setting Internal
standard Loop
Volume Values
(cont)

5.4 Setting
Concentrator
Sampler Size

3. Press F2 «-) or F3 (-» to move thecursorand highlight the desired
internal standard volume. The value will appear in the shaded box at
the top of the screen.

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

1. To change the concentrator sampler size. press F3 (Cone) from the
Sampling Loops screen.

AQUA50 Sample Loop Size: 5 ml
AQUASO Internal Standard Loop: 10 JJI

Concentrator Sampler Size: 5 ml
1 inj./sampli~g. Can't Dilute

smpl Std Cone Exit

2. The concentrator sampler size screen appears:

•

(:-.

Concentrator Sampler Size: 5 ml

5 10 25 ml

Move cursor to desired value.
Help <- -> Exit

5-4

3. Press F2 «-) or F3 (-» to move the cursorand highlight the
desired sampler size. The value will appear in the shaded box at the
top of the screen.

4. Press F4 (Exit) to enterthe sampler sizeinto the method and to return
to the Sampling Loops screen. •

AQUATek 50
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5.5 Turning the
Internal Standard
On and Off

5.6 Activating
Manual Line
Rinse

AQUATek 50

Operating the AQUATek 50 5

To manually tum the internal standard on, pressINTERNAL
STANDARD on the keypad once. An 'IS' will flash in the lowerright
handcomerof the screenshown. To tum the internal standard off, press
the INTERNAL STANDARD key again.

Whenrefilling or installing internal standard vessels, it is recommended
that you:

a. Leave the internal standard on for one minuteto flushthe
line eachtime you refill the vessel.

b. Leave the internal standard on for two minutes to flushthe
line whenyou installa new and different standard.

& CAUTION

Even If you donotplan to un the Internal Standard, you mull Inatall the
Internal Standard Veslel toenlure proper IImpie transfer.

To flushthe loopand transferline before operating the AQUATek 50:

1. Press Line Rinse on the keypadtwice.

2. Afterthe sample transfers over, tum Auto Drain (Sample Drain)on at
the concentrator.

3. Whenthe sample is completely drained. turn Auto Drain (Sample
Drain)off.

Note: Remember to tumAuto Drain (sample Drain) backonbefore operat.
Ing the Aquatek SO.



5 Operating the AQUATek 50

5,7 Setting Desorb
and Rinse

TheAQUATek so Desorb timemustbe identical to the desorb time set
on the concentrator. Thisenables the two units to be ready for the next
round of sample transfer and sample processing steps at the sametime.
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 Fl (Meth) for the Method Parameter screen and
Page Downto the Desorb andRinse parameters.

Desorb: 4.00 minutes
Transfer Line Rinse: CO
Number of Rinses: 3 [Max 3]

< {PAGE UP]
Help

for more >
Run -> Bxit

In this case. for example. you may chooseup to three rinses. This is
the recommended numberofrinses in the concentrator Desorb time.

2. Set the ''NumberofRinses" to the maximumvalue permitted.

AQUATek 50

ce

(e
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5.8 Setting Method
Parameters

AQUATek 50

Operating the AQUATek 50 5

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 delayfunction.

TheAQUATek 50 offers fourmethods. This letsyouprocess your
samples more efficiently by programming yourmethods according to
sample volumes. Thefour methods will default to the values you select
afteryou enter those values and exit backto Standby mode. Sampleand
internal standard loops mustbe changed manually and their
corresponding volumes entered intomemory (see Section 6.1).

TheAQUATek 50 program steps in theirorderof sequence and their
default valuesaccording to loopandsparger sizesare:

Progf8m Steps Default V.lues
I~

~m11oop 10 m1100p 26m11oop
5m1sparger 26 mI sparger 25ml sparger

Settle 10min. 10min. 10min.
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. I min. 1 min.
SmplLoopFilllRinse 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 willvaryfurther whenyou are using the Dilution
feature on the AQUATek SO (seeDilution Section 5.8.1).

Youcan run the fourAQUATek SO methods withtheir defaultvalues,or
modify the values foreachof the program stepsaccording to your
particular application.

continued
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5 Operating the AQUATek 60

5.8 Setting Method
Parameters (cant)

Thefollowing instructions use Method 2 as the example.

1. To switch from one method to another, start in the Standby mode.
Method 1comes up as the default method. Toswitch to Method 2.
for example, press Fl (Meth).

--
Standby
Smpl Loop: 5 ml
2000 Sampler Size:

Meth Loops

(( Fl ))

Thefollowing screen will appear:

Method 1
IS Loop: 10 III

5 Inl
Temp Conf

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

Exit

2. Press 2 on thekeypad to select Method 2. Thefollowing screen
will appear:

Method 2 Selected
Now select action: Run or Edit

Help Run Edit Exit

AQUATek 50

1,_-



,I,','" .'~~?'J.:"

• 5.8 Setting Method
Parameters (cont.)

Operating the AQUATek 50 5

3. PressF3 (EdIt) to access the Method Parameters screen:

Method 2 Parameters

Re-sample: OFF
Dilute: OFF By: 20%
Settle: 0.00 minutes

< [Page Dawn) for more>
Help Run -> Bxit

•

•
AQUATek 50

Note: If you want to use litherthe ......mple ordilution functlonl, you will
need toUII the arrow (-» k.y tohighlight ·re-umple·or ·dllutlon·and
then preu Enter. Dilution and re-aampll are dllcuued lat.r In..ctlonl
5.8.1 and 5.8.2, ....pectlvtly.

f'4. Fromthe Method Parameters screen, pressPage Down on the keypad
to view the available parameters. The following screenwill appear:

Prepurge : (3Ol sec.
Sample Pres1mrize: 30 sec.
Sample Transfer: 30 sec .
Internal Standard Fill: 15 sec.
Internal Standard Trans: 75 sec.
<Page Up/page Down for more>

Help Smpl Std Bxit

Note: Set thelntemal Standard Fill and Transfer Tim. to ·0· If you donot
want to"spike" your lampl.. with Internal standard. To run blank lamplu
with and without Internal ltand.rd,.... section 5.9, Scheduling Methods.

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

Backflush: ON
Backflush Filter: 1.00 min.
Sample Loop' Fill/Rinse: 2.00 min.
Purge Filter: 3.00 min.
<Page Up/page Down for more>

Help Smpl Std Bxit

continued
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6 Operating the AQUATek 50

5.8 Setting Method
Parameters (cant)

5-10

6. Press Page Down again. The following screen will appear:

Desorb: 4.00 minutes
Rinse: CD
Number of Rinses: 3 [Max 3]

< (Page u2 ) for more >

Help Run - > Ex!t

7. Press F3 (..» to move the shaded box to the parameter you wish to
change. Enter the desired value for each parameter.

Note: F2 (Run)!.offered when you enter theMethod Parameter sc....n
from Standby. You may begin IlJUn Inthatmethod with thenew
parametlfl.

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

AQUATek 50

'.

(-.



•

•

•

5.8.1 Setting Method
Parameters
• Dilution

AQUATek 50

Operating the AQUATek 50 5

TheAQUATek 50 offersdilutioncapability with eithera 1 ml,2 ml, or
5 ml loop, When diluting, there are five total transfers (of eitherthe
sample or blankwater) to the spargeron the concentrator.

Note: To run dilution, you must have a1,2.. or5mlllmpling loop Installed
on the AQUATek SO. Instructions for changing the IlIIIpllng loop can be
found InSectIon 6ofthismanual.

The table belowshows the relationship between volume of sample/blank
water transferred and percentdilution.

*1mlSlmpl. Loop **2mlSlmpl. Loop **5mlSimpl. Loop

%DUutIon Amt. ofTransfer (m) Amt. ofTransfer (mI) Amlof Transfer (mI)

sample blank H20 sample blink H2O sanpIe ~kH20

20 4 f~1 8 2 20 S

40 3 2 6 4 IS 10

60 2 3 4 6 10 IS

80 1 4 2 8 S 20

100 0 S 0 10 0 25

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

**2and 5 ml sample loopson the AQUATek50 mustbe usedalongwith
a 2S ml spargeron the concentrator.

Note: When diluting, the lampl. p.....urlze and .ample transfer default
values willdiffer from defaults forthe standard loop/sparger conftguratJons.
Th..eare the only d.faults that chlngewhen diluting. The table below .hows
the three avallablt conftguratJonl when diluting and the colTllpondlng
defaults forIample pr...urlze and IImple transfer tim...

Program Steps Dilution D,"'ult V.lulS
1mlloop 2 mlloop !5 mlloop
!5 ml eparger 25 ml sparger 25ml sparger

Sample Pressurize 8 sec. 6 sec. 6 sec.
Sample Transfer 10 sec. 10 sec. 10sec.

5-11
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5 Operating theAQUATek 50

5.8.1 Setting Method
Parameters •
Dilution (cont.)

To enable dUlltlon:

1. Installa 1 ml, 2 ml,or 5 mlloop on the AQUATek 50 and eithera
Sml or 25 ml sparger on the concentrator.

2. Afteryou havepowered up yourAQUATek SO and exitedout of the
initial introductory (or error) screen, the Current Configuration screen
appears:

3. The following instructions usethe 1 ml loopand the 5 ml spargeras
the example.

OK.

V.X.X
0.08:30

5 JLl
Time:

Standard:
ml

Setup

Current Configuration
Date: 7/04/93
Sample: 5 ml
Concentrator :I~ 5

Loops Test

4. PressFl (Loops) from the Configuration screen. The following
screen appears: •
AQUA50 Sample Loop Size: 5 ml
AQUA50 Internal Standard Loop: 5 JLl
2000 Sampler Size: 5 ml

1 Inj/Sampling Can't Dilute
ampl Std Cone Exit

S. PressFl (Smpl). Thefollowing screen will appear:

Sample Loop Size: 5 ml
CD 2 5 10 25 ml

Move cursor to desired value.

Help <- -> Exit

•
~12 AQUATek 50



• 5.8.1 Setting Method
Parameters •
Dilution (cont.)

Operating the AQUATek 50 5

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:

AQUATek 50 Sample Loop Size: 1 ml
AQUASO Internal Standard Loop: 5 ~l

Concentrator Size: 5 ml
5 Injections per sampling.

Smpl Std Cone Bxit

.'

7. Press F4 (Exit). The following screen will come up:
~.~

All methods set to new defaults
sample Pressurize: 8 seconds
sample Transfer: 10 seconds

Exit

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

Time:
Standard:

Setup

CUrrent Configuration
Date: 7/04/94
Sample: 5 ml
Concentrator: 5 ml

Loops Te.t

v.X.X
0.08:30

5 ~l

OK

•
AQUATek 50

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

continued
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5 operating the AQUATek 50

5.8.1 Setting Method
Parameters •
Dilution (cant.)

Standby
Smpl Loop: 1 ml
2000 Sampler Size:

Method 1
IS Loop: 5 pol

5 ml

M8th Temp Conf

10. PressFl (Meth). Select Method 1,2,3 or 4. PressF3 (Edit) to bring
up the Method Parameters screen.

Method I~ Parameters
Re-sample: NI
Dilute: OFF
Settle: 10 Minutes
<Page Down For More>

Help Run --> Exit

11. PressF3 (.» to highlight "dilute". PressEnter. Thefollowing
screen will appear:

Not.: R.s.mpl. will show IS "NI" fornotInstalled when using dilution.

( ..-

CUrrent:
Dilute:

OFF
Choose ON/OFF

5-14

ON OFF --> Exit

continued
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• 5.8.1 Setting Method
Parameters ..
Dilution (cont.)

~, " .

Operating the AQUATek 50 5

12. Press Fl (ON) to activate dilution. This brings you back to the
Method Parameters screen:

Method 1 Parameters
Re-sample: NI
Dilute: ON By 20%
Settle: 10 Minutes
<Page Down For More>

Help Run --> Bxit

13. Press F3 (-» to sele~t the By: 20% option. Press Enter. The
following screen appears:

% of Dilution: 20

• ~ 40 60 80 100%

Move cursor to desired value
<- -> Bxit

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

Notl: The table onpage 5-11 'hoWl therelationship between percent
dilution chOlen and volume ofumplelblank water transferred.

•
AQUATek 50 5-15
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5 Operating the AQUATek 50

5.8.2 Setting Method
Parameters •
Resampllng

Some purgcand trap methods require that there be duplicateruns on a
particularsample. The re-sampling feature on theAQUATek SO
allowsyou to extracta second sample and hold it in the sample loop
immediately after the first sample is extracted and transferredto the
concentrator.

Note: To use r.sampllng, you multhave I 5or10 mlllmpllng loop
Installed Inthe AQUATek 50. Instructions forchanging the ampllng loop
can b, found Insection 6ofthis manual.

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

1. Fromthe Standby mode,pressFl (Meth). The following screen
appears:

d

Method 1 active.
Select Method 1, 2, 3, or 4
Refer to User Mariual

Bxit

(e
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:

Method 2 Parameters

5-16

Re-sample: OFF
Dilute: NI
Settle: 10.00 minutes

< (page Down) for more >
Help Run -> Exit

AQUATek 50
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• 5.8.2 Setting Method
Parameters ­
Resampling
(cont.)

Operating the AQUATek 50 5

4. In the following screen. "Re-sample" will be highlighted. Press
Enter. The following screen will appear:

Current: OFF

Re-Sample: Choose ON/OFF

On ott -> Bxit

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

Method- 2 Parameters

•
Re-sample:· ON
Dilute: NI
Settle: 10.00 minutes

< (Page Down) for more >

Help Run -> Exit

•
AQUATek 50

Note: You cannot dilute when ullng thl .....mpllng feature.

6. Verify that all ofyour other parameters are accurate by pressing
Page Down to see more.

5-17



5 Operating the AQUATek 50

5.8.3 Setting Method
Parameters •
Purge Delay
on the 2000

•

5.8.4 Setting Method
Parameters •
Sample Fill
on the 3000

5-18

To ensureoptimumanalytical results, the LSC2000 Concentrator offers
a "PurgeDelay" parameterthat you set at the concentrator. Purge Delay
reducesthe amount of purgevolume sent through the LSC 2000 trap,
reducingbreakthrough of highly volatile compounds while the 2000
waits for the sampletransfer from the AQUATek 50.

Purge Delay opens the LSC 2000vent valvebeforethe purge valve and
keeps it open from 1 to 299 seconds, depending uponthe value you enter.
To determine the properPurgeDelayvaluefor your method, you should
add the Internal Standard Transfer time and the Sample Transfer time.
This will yield your PurgeDelaytime.

To get to the Purge Delayscreenon the 2000, page downto the next
screen from the methodparameter set-upscreen(after the Bake Out
parameter). "2050 Sample Transfer" will appear. This is the Purge Delay
parameter. Enter the appropriate value. .

I~

Note: Purge Delay reqUires the 2000 tohave ROM v....lon 2.1 orgreater
(pin 14-5090-075) along with the new 64K procenor. PI.... call Tekmar at
(800) 874-2004 or (513) 247·7000 tor ordering Intonnatlon. .

SampleFill opens the 3000vent valve and keeps it open for a designated
time. This allows sampletransferfromthe AQUATek 50 to the 3000 or
to the 2016 and/or 2032 autosampler(s).

Methods 14 and 15on the 3000havea defaultvalue of 1.75minutes for
SampleFill time. If you wish to changethe defaultvalue, refer to the
3000 manual for instructions on editingmethods. If you choose to edit a
method, determinethe proper Sample Fill time by addingthe Internal
StandardTransfer time and the Sample Transfer time. This will yield the
Sample Fill time.

AQUATek 50

e
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• 5.9 Scheduling
Methods

Operating the AQUATek 50 6

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

Standby Method 1
Smpl Loop: 5 ml IS Loop: 5 p.l
2000 Sampler Size: 5 ml

Math Sched Temp Cant

F2

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

•
Enable

,.

Method Schedule:
From: To: Meth: Blk: IS:
From: To: Meth: Blk: IS:
From: To: Meth: Blk: IS:
From: To: Meth: Blk: IS:
Help Clear ---> Exit

2. The cursorwillblink on "N" after "Enable Method Schedule". Press
"Y"on the keypad to enable method scheduling.

Schedule:
Blk: IS:
Blk: IS:
Blk: IS:
Blk: IS:

---> Bxit

Enable Method
To: Meth:
To: Meth:
To: Meth:
To:, Meth:
Clear

From:
From:
From:
From:
Help

•
3. UseF3 (-» to highlight the method schedule parameter you wish

to change. suchas "from". When you havedonethat, pressEnter.
The following screen willappear:

AQUATek 50 ,5-19



5 operating the AQUATek 50

5.9 Scheduling
Methods
(cont)

CUrrent: 5
Minimum: 1
From:

Maximum: 50
{'--.

Help Run Bdit Bxit

5.9.1 Running
Blanks

3. Enteryour desired "from" value. PressEnter. The AQUATek SO
will returnto the Method Scheduling screenand showthe value
you entered.

4. Dothe samefor the otherparameters: "To", "Moth", and "IS".

"Blk" on the Method Scheduling screen refersto blank intervals - vials
containing blankwater onlythat are ron to check system integrity. The
AQUATek SO's method scheduling feature lets you program a blankto
nul after a specified number of sample vials.For example, you couldnul

a method with a blankron between everysample for a maximum number
of blanks, or after up to every 10samples for a minimum numberof
blanks. (Youcan also choose not to run any blanksby entering"0"at
"Blk" on the Method Scheduling screen.)

Note: You can alia run blanks with orwithout Intemalstandard.

To run blanks:

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

CUrrent: 5
Minimum: 1 Maximum: 10
Blank Interval:
Run a blank after every # vials
Enter 0 for no blank runs
(Press ENTER for no change)

2. Usethe keypadto "type" in the number for the place in the sequence
where youwant to run a blank. Enter "0" if you don'twant to run
blanks. If you type in the number 10, for instance, the AQUATek 50
will run a blankafter every 10samples.

continued
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5.9.1 Running
Blanks (cont.)

AQUATek 50

Operating the AQUATek 50 5

To run blanks andsamplesspikedwith Internal standard:

When setting methodparameters, enter fill and transfer times for the
internalstandard. This way, both your samplesand blanks will be
spikedwith internal standardduring the method. See Section 5.8 on
setting method parameters.

To run blanks andsampleswithoutInternal standard:

When setting methodparameters, enter "0" for Internal Standardfill and
transfertimes. This way, your blanks and sampleswill not be spikedwith
internal standard.

To run samples(but not blanks) with Internal standard:

Press "N" for no at the IS prompt on the MethodSchedulingscreen.
f_

After you have scheduled your methods, pressF4 (Exit) to return to the
Standby screen.

To run blanks (but not sampks) spikedwith Internal standard:

If you would liketo have your blanks, but not your samples, spikedwith
internal standard, you can do this: .

1. Fill one or more 40 ml vials with blankwater.

2. Manuallyplace the vials in the vial cooler in the positions that you
want them to run duringthe method.

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

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

4. Configure Method2 to runwith an internal standardtransfer and fill
time (see SettingMethodParameters, Section5.8).

5-21



6 Operating the AQUATek 50

5.9.1 Running
Blanks (cant)

5. Configure Method 2 by entering a value for the blank and keying in
"Y" after "IS" to tell the AQUATek50 to add internal standard. Here
is an example Method Scheduling screen for blanks with internal
standard, but samples without standard:

e
Enable Method Schedule: Y

From: 1 To: 5 Meth: 1 Blk: 0 IS: N
From: 6 To: 6 Meth: 2 Blk: 1 IS: Y
From: 7 To: 11 Meth: 1 Blk: 0 IS: N
From: 12 To: 12 Meth: 2 Blk:l IS: Y

~ Help Clear .... ~IIIIIIIiI> Bxit--

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

te
5-22 AQUATek 50



• 5.10 Priority Sample
Interrupt

Operating the AQUATek 50 5

Priority Sample interrupts a sequence to processan additional sample
without shuffling vials or interrupting the vial count.

1. Pressthe PRIORITY SAMPLE key.

Priority Sample
Sequence will be interrupted to
run a priority sample.
Waiting for current run to end.

Help Cancel

Thisscreenis timed to appear for three secondsand then the current
Method screen reappears.

In the lowerleft-hand comerof the screenwill be a flashing 'PSI indicat­
ing that Priority Sample iias been activated. For example, if the current
sample was in Prepurge, the screen would look like this:

30

Cenf

->

Temp

18

Sched

Prepurge
Vial #1 Meth 1
sweeping the sample needle.

rill!J Math
•

The currentvial mustcomplete its runbefore the priority samplecan be
processed. For example, if the currentvial is in Desorb,the priority
sample will be processed next.

continued

•
AQUATek 50 ~23



5 Operating the AQUATek 50

5.10 Priority Sample
Interrupt (cont.)

Whenthe current sample is finished, a beepersounds and the following
screen appears:

Priority Sample
Ready to load sample.
Open sample door.

Help Mute Cancel

( 1'1 J] [~J

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

Pri~rity Sample
Insert sample vial.
Close sample door.

Help Cancel

3. Placethe priority sample on the ramp and closethe door.

Oncethe door is closedthe following screen appears:

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

Help Cancel

(/-.

(-.

6-24
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4. PressSTART to begin the sample process and bringthe program
backto the StartUp mode.

Note: zerowill be written to theBCD output Ind thevialcount will notbe
affected. After thepriority Simple, thecount will resume where It leftoff.

The Priority Sample screens will be the same as the normal screens
except'Priority' will appearwhere "Vial #1" would be.

S. If you decide not to run a priority sample, pressF4 (Cancel) to raise
the elevatorand advance the nextvial for processing.

AQUATek 50



• 5.11 Step..by.Step
Procedures ..
Typical Sampling
Sequence

Operating the AQUATek 50 6

1. Afteryou havepowered up your AQUATek 50and exitedout of the
initial introductory (or error) screen, the Current Configuration screen
will be displayed:

Current Configuration X.XX
Date: 2/18/92 Time: 12:30:00
smpl: 5 ml IS: 5 ~l 2000: 5 ml

LoOp. Clock OK

2. PressF4 (OK). The introductory screen will come up againbriefly
and then the Standby screenwill appearfor Method 1. To set the time
and date, see Section 5.14.

•
Standby
Smpl Loop: 5 ml
2000 Sampler Size:

Method 1
IS Loop: 5 ~l

5 ml

Math Schad Temp Canf

The AQUATek 50 system has four defaultMethods withvalues set for a
5 ml sample loopfor a single vial.

3. To changethe method number. pressFl (Meth). The following
screenwill appear:

•
AQUAT6k 50

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

or 4.

continued
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5 Operating the AQUATek 50

5.11 Step-by-Step 4. Selecta method number from the keypad. This screenappears:

Procedures -
Typical Sampling Method 1 se l ect.ed ,
Sequence (cont.)

Now select action: Run or Edit

Help Run Edit Exit

(( F2 ) (( Ir3 )

S. Press F2 (Run) to runMethod 1 with defaultvalues. To change
parameter values, pressF3 (Edit). The following screenwill appear:

Method 1 Parameters
Resample: OFF
Dilute: -NI-
Settle: 0.00 Minutes
<Page Down> for more

Help Run --> Exit

6. Change parameter values in your selected methodas desired, then
press F4 (Exit) to store the newoperating method. The Standby
screen will come up:

Standby
smpl Loop: 5 ml
2000 Sampler 'Size:

Method 1
IS Loop: 5 Jll
5 ml

5-26

Xeth Sched Temp Cent

continued

AQUATek 50



• 5.11 Step-by-Step
Procedures ­
Typical Sampling
Sequence (cont.)

Operating the AQUATek 50 5

7. To run the method. pressStart.

8. The following screens will appear:

Start Up
Checking vial locations.

Math Sched Temp Cenf

Start Up
Moving vials into position.

Math S,ghed Temp Cenf

•
9. The AQUATek 50 checks to see if thereare vialson the rack from a

previous run. If one or morevialsare present, anERROR screen
will appear (SeeSection 7.9.2). Ifthere is no error, five vialswill
loadon the rackand onewill advance onto the ramp.

Vial #1 Method 1
Moving sample vial into position.

Keth Sched Temp Cent

10. The AQUATek 50 enterstheSettle mode. allowing particulates to
settle at the bottom of the vial.

5.00 ->10.00

- IVial #1 Meth 1
Allowing sample to settle.

Settle

•
Math Sched Temp Cent

continued
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11. The AQUATek 50 enters the Prepurge mode, allowing helium gas
to sweep the needle and remove leftover lab air or water.

(.
->18 30_"----_,

Vial #1 Meth 1
Sweeping the sample needle.
Meth Sched Temp Cent

Prepurge

5.11 Step-by-Step
Procedures ­
Typical Sampling
Sequence (cont.)

5 Operating the AQUATek 50

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 ofthe needle, out
ofthe vial and into the sample loop.

Cent

Pressurize

Vial #1 Meth
Filling the sample
Meth Sched

5 -> 15
_'---__I

1
loop.
Temp (:.

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.

Smpl Transfer 10 -> 30

Vial #1 Meth 1
Injecting sample into concentrator ° I.
Math Schad Temp Cenf

* The fI.lhlng 'IS' Inthe lower right-hand comer Indlcat.. thatthe
Internal ltandard option I, activated and thatthe loop II being
filled.

continued

~.
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14.The internal standard transfers from the internal standard loopto the
sparger on the sample concentrator.

->37 75

_'----I
Vial #1 Meth 1
Spiking smpl wi internal standard.
Math Sched Temp Cent

I.S. Transfer

5.11 Step-by-Step
Procedures ­
Typical Sampling
Sequence (cont.)

•

1S. After thesetwo transfers, the concentrator will begin processing the
sample and the AQUATek SO will display:

Sample Running
Emptying vdat.

#1

16. Next, rinse wateris brought back throughthe filter (against the
streamof the normal flow) to removeany particulate that may have
accumulated inside the filter. The following screenappears:

•
Meth Sched Temp Cent,

Backflush Filter

Sample
Running
Backflush:

#1 15 -> 60

Meth Sched Temp Cenf

17. Waterfills and rinses the sample loop.The following screen
appears:

CenfTempSchedMeth

Sample Running #1 1.00->·1.00
Meth 1

Backflush: Sample'Loop Fill/Rinse

•
continued
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5 operating the AQUATek 50

5.11 Step-by-Step
Procedures ­
Typical Sampling
Sequence (cont.)

18. Rinse water backflushes into the vial/needle for 45 seconds to
remove particulates that may have accumulated in the needle. After
45 seconds, the vial comes down off the needle to prevent water
from being drawn back into the needle.

(.
Sample Running #1 10 -> 45

Meth1 _ I
Backflush: Backflush Needle

Meth Sched Temp Cont

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

(,.ContTempSchedMeth

Sample Running #1 1.40->3.00
Meth 1

Backflush: Purge Filter

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.

Desorb
Vial #1
Rinse: 3

2.80 -> 4.00
Meth 1 I

of 3 Transfer

Meth Sched Temp Cont

continued
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• 5.11 Step-by-Step
Procedures ­
typical Sampling
Sequence (cont.)

Operating the AQUATek 50 5

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

Start Up
Checking vial locations.

Meth Sched. Temp Cenf

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 SO.)

Settle 5.00-> 10.00
_ I

Vial #1 Meth1
Allowing sample to settle.
Math Sched Temp Cent

• AQUATek 50
Waiting for
READY Signal

Automatic operation
Concentrator

Math Sched Temp Cent

23. When the AQUATek 50 receives the Ready Signal. it proceeds to
Prepurge and the cycle continues.

3018 ->_....----Prepurge
Vial #1
Sweeping

Math Schad Temp Cenf

•
Ifyou programmed your AQUATek SO to ron blank samples. the screens
will look like this before the normal sampling cycle continues:

continued
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5 Operating the AQUATek 50

5.11 Step-by-Step
Procedures "
Typical Sampling
Sequence (cont.)

30 (e

Meth Sched Temp Cont

ContTempSchedMeth

Injecting water.

Blank Transfer 18 -> 30
_"'-'---1

I
Note: If you have programmed the AQUATek 50 viatheMethod Parameters
scrtIn to splk. blank.with Intemalltandard.an "IS"will ahow Inthe
bottom right hand comer of theabove.creen.

If youhave internal standard programmed, the following screenwill
appear: ce

I.S. Transfer 18 -> 30

- ISpiking smpl with internal standard.

Math Sched Temp Conf

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

,

Blank Running

Waiting for desorb mode.

Meth Sched Temp Conf

The system then goesto Desorb mode. then back to the "Start-up,
checking vial locations" screen before resuming the cycle.
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• 5.12 General
Operations

5.13 Changing the
Screen Viewing
Angle

Operating the AQUATek 50 5

Several operatoractivities are included in this general overview:
changing the viewing angle of the screen, settingthe clock, adjusting the
sample chambertemperature and running the diagnostic program.

The viewingangle of the LCDscreencan be adjusted to be seen clearly
from a sittingor standing position.

1) Press Paee Up to increase the angleof the screenand Page Down
to decreasethe angle.

Note: You can either p..... the k.y down ftnnly foracontinuous change In
the angle orpress and rel..ethe key foran Incremental change Inscreen
angle.

Note: Th. viewing Ingl. cannot be IdJusted while the unitIsusing the Page
Up and Page Down funcUons forviewing Method Parameter options.

5.14 Viewing and
Setting the

• Clock

•
AQUATek 50

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

1. Press F4 (ConI) thenF3 (Clock)to display the following screen:

Set Clock Time & Date
Date (mm/ddjyy) : 7/04/94
Time (24 hr format): 13:30

<- -> Exit

2. Press F2 (<--) or F3 (~» to selectthe time value that needs to
be changed.

3. Press the desireddigiton the keypad to enter it into system
memory.

4. When all values are correct, pressF4 (Exit) then F4 (OK) on
the CurrentConfiguration screen to get backto StartUp screen.

Note: If you press an Invalid k.y while programming new time and date
valuII, -> INVAUD DIGITIKEY <- lights upon the screen and the system
beeps. When the menage disappears you can re-enter the new values.

5-33



',.,:.rl

5 Operating the AQUATek 50

5.15 Adjusting the
Sample Chamber
Temperature

The watertemperature of the cooling chamber is adjusted and maintained
by a cooling bath connected to the AQUATek 50. The AQUATek 50
displays this temperature on the Sample Chamber Temperature screen.'
To viewthe temperature andthe optional alarm, pressF3 (Temp) from
any program mode screen for the Sample Chamber Temperature screen.

Sample Chamber Temperature
CUrrent Temp: 8.8 0

alarm when above: 6.0 0

(.

Help Alarm No Alarm Exit

5.16 Sample Chamber
Temperature
Alarm

The chamber temperature typically runs 2-4 degrees warmerthan the
bath setpoint, because of temperature loss from the waterbath transfer
lines. Adjust the temperature of the waterbathaccording 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 wattsat 4°C is requiredfromthe
bath.

Note: Ifthe actuaitemperBture II over the maximum, the AQUATek 50 will
dllplayacurrent temperature of8.8° until the temperature falil within a
range of_2 0 to 8.8°. Temperatures outside thisrange will be dllplayed
on the Icreen IS 8.80

•

The optional alarmsignals whenthe temperature goesabovethe pro­
grammed alarm temperature.

1. To set the temperature alarm, pressF2 (Alarm).

Current: 10.0
Minimum: -2.0 Maximum: 8.8
Alarm Temp: 0

< Press [Bnter] for no change>

The minimum and maximum alarm settings are displayed.

AQUAT.k 50
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II,.•
"~-_.



• 5.16 Sample Chamber
Temperature
Alarm (cant.)

Operating the AQUATek 50 5

2. Pressthe desired digitsfor the alarmtemperature and press
Enter on the keypad. The Sample Chamber Temperature screenwill
displaythe new alarm setting.

Sample Chamber Temperature
Current Temp: 4.0 0

Alarm when above: 3.0 0

Help Alarm No Alarm Bxit

3. For no alarmsignal. pressF3 (NoAlann).

Sample Chamber Temperature
Current Temp: 4.0 0

NO ALARM I~

ERROR
(Chamber] temperature above limit

Whenyou powerup, a warning screenappearswhen the temperature of
the coolingchamber is above the limit:• . 5.17 Sample Chamber

Temperature
Warning

Help Alarm No Alarm Exit

•
AQUATek 50

Mute

PressFl (Mute) to silence the alarm. See Section5.15, Adjusting the
Sample Chamber Temperature.



5 OperatIng the AQUATekSO

5.18 Summary of
Operation

This section is an overviewof the sequence of operation in an AQUATek
50 sampling cycle. It explains how the AQUATek SO works, including
the status of the valves during each mode. Colorflow diagrams are
includedin this section. Section 5.11 of the manualcoversstep-by-step
procedures for operating the AQUATek 50 from start-up to completion of
a sampling run. The AQUATekSO allowsyou to program the systemto
run either one sampleper vial or two samples per vial, depending upon
your requirements.

(.

Whenrunningone sample per vial, the statusof each of the valves is as
designated in the following chart:

(e

Modes 123456789AB

StMdbylStartup

~

Walt for Purge Ready Signal from Tekmar Concentrator.

Prepurge

If sample dilution Ie enabled, blank water will be tranaferTed first IfItIs not en8bled, 1M AQUATek!lO will
adv8nce to Sample Pressurize.

Dilution Looo FIll X X X L L

Dilution Transfer X I L

SamnIe X X L L

Sample Transfer * * X I L

Intemal Standa'd TIa'IIfer X L I

". 5.18.1 Summary of
Operation ­
One Sample
Per.Vlal

SM1pIe Runnlng; while theConcentrator Ie In Purge mode and backlIush option II OIl, theAQUATek!lO
wID continue with thefollowing steps. Ifbackfluah Ie off, theAQUATek00 WlI!II for thedelIorb signal.

Empty VI&I (Sample Running) X X L L

Backflush Riter X X I L

Sample Loop FlVRln.. X X X L L

BacIdIush NeetIe X L L

Purge FDter Mode X X I L

Desorb -The AQUATek00 walts forbeginning ofdeIorb from the Conc:entrator. Ifthe line rinse option Ie
OIl, theunit wIU continue with thenext steps. If rlnse Is off, the aystem will advMce to Drain.

~~Am ...~
Tranefer Une Rinse X X . I L .

lIgllld: X-oN; ,.INJECT; L-LOAD
YIlIve DIIlgnation.

1- IntlImaI Standard PressurlD
2. Im.maI Standard Dreln
3 II 8ImpItPrMaurlzt
4 - SImple Transr.s. InIIIma/ S1andIrd Tl'Insrer
6- RlnuWItilr

7· BacIdIuah ConlIOI
8. Purge Veive
9. Dl'IiI
A. 6-port Slunple VINe
B· 6-port Int.mIJ StIndard

X- VaIYe OUtput" On
L• &Port Valve IsIn"Loed" PoIIlIon
I • &Port VIIve IsIn"InjIcl" POIllIon

AQUATek 50
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5.18.2 Summary of
Operation •

.Re-sampllng

(Running Two
Samples with
Backflush and
Transfer LIne
Rinse Options)

AQUATek 50

Operating the AQUATek 50 5

Whenyou have configured yourAQUATek 50 to re-sample (run two
samples per vial), ratherthan one, the instrument automatically changes
the sequence of operation to accommodate the second sampling. In
general terms, it works likethis:

The vial comesup ontothe needle. The needle extracts the first sample
and sends the sample to the concentrator. Thenthe needle extractsa
second sampleand holds that sample in the sampling loop until the first
sample is processed. If internal standard is used, the internal standardis
then transferred to the concentrator and the AQUATek 50 resumes its
normal sequence.

The following pagescontain the valveoutputoperational summary for
eachof the modes in re-sampling, as well as flowdiagrams for each of
the modes.

5-37
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StandbylStartup

Here is the valve output operational summary for running two samples per vial.
Modes 1 2 3 04 5 6 7 8 9 A B

-----'--------­
~

The AQUATek50wmts for the'Purge Ready" aIglal from theTekmar ConcenlrItor.

Prepurge

Sample PrIam #1

The AQUATek &I sends purge permission to Concentrator atthe beginning d 8ampIe Transfer mode.

5 Operating the AQUATek 50

5.18.2 Summary of
Operation·
Re-sampllng
(cont.)

sample TIWlIfer #1 * * X I L

Sample Pressurize #2 X X L L

Intem8lStlndlrd TIWIIfer #1 X L I

Sample Running; while the Concentrator IsIn Purge, the AQUATek60continues with thefollowing steps.
"

The AQUATek 50 walta for thebeginning of Desorb signal. No rinse allowed.

The AQUATek 50wmts for Purge Ready from theConcentrator.

Sample Tnnfer#2

The AQUATek50sends purge permission to theConcentrator atthe~nlng ofSample Trwfer.

Internal Standard Transfer #2

Sample RuMIng; whRe the Coocentrator IsIn Purge and thebackftush OPtIon IsOIl, theAQUATek50
continues with the next steps. IfbacklIUllh Isotr, the AQUATek50QtI for theDesorb 1IgnaI.

(e
EmptyVlal X X L L

BacIdlush FIlter X X I L

Sample Loop FilIIRInIe X X X L L

BacIdIush Needle X L L

PurgeRiter' X X I L

The AQUATek 60WIItI for beglnnilg d Desorb from theConcentnItor. Ifthe line rinse option Ison, the
AOUATek 50continues with thenext steps. If line rinse Isdf, thesystem goes toOraIn.

_LoopRMbe =
Transfer Un. R11l11

Legend: Xo()N; !-INJECT; LII\..OAD

V.lve Dellgnatlonl

1"' InttmalStIndatd PrIIIurlzt
2· lntemaISWldard DraIn
3"~ Pr.IUIla
4:11: SaqJIe Trnfer
S. IntIlmaI Standard Transfer
6. RInA Witii'

7. 8IcIdIuIh Control
8" PuJvt VINe
9" DraIn
A. 8-port $ampIll VaJve
B. 8-port ImImIJ S1andartl

X" Valve OUtput IsOn
L '" 6-Port VlIIwI II In'Load' PodIon
I • &-Port VIlveIsIn'1rfId" PoIIlIon

*If dlflUll VIluII ..UIId, lillie vaIYa wi be&1IvIlId the Iut20HCOndII oftilt run.

AOUAtek 50
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6 Routine Procedures and Maintenance

Intemal Standard
Loop

Sample Loop

7. Reinstall the spring andbottom nut.

e

8. Reinstall the filter/housing ontothe AQUATek SO, makingsure the
arrowon the outside of the housing is pointing upward.

6-1

Notl: Thl sample filter (pin 14-5153-(16) Ihould be replaced IVery year.

6. Place the openendof the newfilterdowninto the housing. An arrow
etchedon the outside of the housing should pointdownward.

2. Use a 7/16"and two 9/16" wrenches to loosen the filter housing.

1. Tum off powerandgas supply to the unit. Remove the right side panel.

7. Configure yourAQUATek 50 for the correctsample and internal
standard loopsaccording to Sections 5.2 and 53 of this manual.

5. Leak: checkthe new loop{s) according to Section 3.

6. Closethe doorandtighten the retaining fasteners.

3. Install the new loop(s) withthe coils looped in front of the valve.

4. Make sure the rightaccess doorwill closebefore tighteningthe fittings.

1. Rotatethe two fasteners 90° andopen the panel.

To change the loops:

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

4. Remove the bottom hut (houses a washerand spring) and set aside.

·5. Tap the filterhousing on a tabletopto loosen the old fitting.

Both the sample and internal standard loopsare locatedbehindthe access
door on the right sideof the instrument.

Note: Replace
only with a
gO-micron filter.

AQUATek 50

6.2 Changing the
Sample Filter

6.1 Changing Sample
and Internal
Standard Loops•

•

•



6.3 Refilling the
Blank Water
Generator

6-2

RouUne Procedures and MaIntenance 6

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

AQUATek 60
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6 Routine Procedures and Maintenance

•

•

•

6.4 Cleaning the
Internal Standard
Vessel

6.5 Cleaning the
Vial Tilt
Platform

AQUATek 60

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

c. Obtain a muffle furnace

Dedicated glassware refers to glassware that is usedfor concentrator
workonly. Glassware that is used for otherprocedures (suchas
extractions) often is not cleanenough to use in trace applications.

An ultrasonic bath is idealfor saving time.A quickscrubbing followed
by ultrasonics is easyand effective. Anyof the glassware detergents
recommended for use with an ultrasonic bath are acceptable. We
recommend use of the Tekmar Ultrasonic Bath, pIn21-0131-000.

A muffle furnace is an excellent device for cleaning glassware. Set the
temperature to approximately 3S0400°C (do not go too high, the
glassware may melt)and allowthe residue to oxidize. After the glassware
hascooled, the remaining char is easilyremoved with a brushand a
cleaning agent We recommend the Tekmar Muffle Furnace,
pIn 21-0206-000.

Residue from the vial maycollect on the vial tilt platform. Usea soft
clothand mild detergent to cleanthe platform periodically. This will
ensure that the vials slide easilyontothe platform.

6-3
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Routine Procedures and Maintenance 6

6.6 Adjusting the
Vial TiltPlatform

Youmayhaveto adjust the vial tilt mechanism to prevent vials from
jamming. To do this:

(/-.
1. Power up the AQUATek SO.

2. Press F4 (Exit).

3. Press F2 (Test).

4. Press F2 (Outputs).

5. Press Fl (Moton).

6. Press 3 on the keypad. Thevial tilt mechanism will swing down.

7. Press 3 againto stopthe travel.

8. Power down the instrument and remove the right sidepanel.

9. Refer to the diagram below. For minoradjustments to the vial tilt
mechanism, usea Phillips screwdriver to loosen the screws on the

. mechanism. Thiswill allowyou to slidethe vial tilt mechanism back
andforth. For more majoradjustments, use a regular slotted screw­
driver to loosen all four screws on the guide arm as shown. The ann
will slide backand forth as needed. Tighten screws whenfinished,

10. Reinstall the rightsidepanel.

.it. WARNING \16
( .•

Moving partl. KHp handl, clothing, andJewelry away from
themoving mechanllml.

Guide Arm
Screws (4)

w
0

II 0 °3
• 0

0 0

Ri)! !>

Vial Tilt Mechanism
Screws

FIgure 6-1 V1It T1It Adjustment

6-4 AQUATek 60



6 Routine Procedures and Maintenance

•

•

•

6.7 Leak Checking
Internal Fittings

6.7.1 Sample Handling
System

AQUATek 50

Referto Section3 to leakcheck after the initial installation of your
AQUATek SO 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 pressingF4 (Conf.) and then
pressing F2 (fest).

1. Placea clean.emptyt cappedvial intothe Priority Sample port and
closethe Priority Sample door.

2. PressF2 (Outputs).

3. PressFl ( Moton).

4. Tum the elevatoron by pressing'S.
I~

&. WARNING ~

Moving~. U.. caution when working around the elevator mechanism.
Keep handl, clothing, and jewelry away from the elevator when the
AQUATek 50 I. on.

5. First be certainthat you do not place yourhand near the elevator
mechanism.

6. Whenthe elevatorreaches the top of its travel, the AQUATek SO
will beep. Press3.

7. PressF4 (Exit).

8. Press F2 (Outputs).

9. PressF2 (Sol.).

10. Place an 1/8" cap nut (pIn 1+0678-116)on the sample drainfitting
on the backof the unit.

II. The following fittings can now be checked:

• outletof sample pressurize valve
• all three portsof the blankwater tee union
• outputof the blankwatervalve
• tube fittingandpipe fittingto the sample needle block
• both portsof the sample needle outletunion
• ports 1, 2, 3. and 4 of 6-portvalveA
• inlet of sample drainbulkhead

6-5



6.7.1 Sample Handling
System (cant)

6.7.2Intemal Standard
Handling System

Routine Procedures and Maintenance 6

12. Tum off the sample pressurize valve by pressing3.

13. Tum on the sampletransfervalve by pressing4.

14. The following fittingscan now be checked:

• outputof the sampletransfervalve
• ports 5 and 6 of 6-portvalve A
• all three ports of the transfertee union
• inside and outsideconnections of the transfer line bulkhead

union
• transfer line connections to the sampler

15. Tum off the sample transfervalve by pressing4 again.

16. PressF4 (Exit).

17. PressF2 (Outputs).

18. PressFl (Moton).

19. Be sure you areclearof the elevatormechanism, Press 3 to start the
elevator.

20. The elevatorwill move downand eject the vial. Whenthe
elevator reaches its lower limit of travel, the AQUATek SO will
beep.

21. Tum the elevatoroff by pressing3 again.

22. PressF4 (Exit).

23. Remove the cap nut from the sampledrain bulkhead.

1. Install a clean, dry internal standardvessel on the front panel
mount, and installan internalstandarddip tube.

2. Placea cap nut (pIn 14-0678-116) on the InternalStandarddrain
bulkhead.

3. PressF2 (Sol.).

4. Tum on the internal standardpressurize and drain the valves by
pressing 1 and 2 respectively.

AQUATek 60
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6 Routine Procedures and Maintenance

•

•

•

6.7.2Intemal Standard
Handling System
(cont.)

AQUATek 50

5. The following fittings can nowbechecked:

• outletof the internal standard pressurize valve
• insideconnection for the internal standard mount fitting
• internal standard glassware
• dip tubeconnections to the mountand bulkhead union inlet
• insideof the bulkhead union
• ports 1.2. 3. and4 of 6-portvalve B
• inlet andoutletof the drainvalve
• inletof the internal standard drain bulkhead union

6. Tum off the internal standard pressurize and drain valves by
pressing 1 and2 again.

7. Tum on the internal standard transfervalve by pressing5.

8. The following fittings can nowbe checked:

• outletof the internal standard transfervalve
• ports 5 and 6 of 6·portvalveB

9. The following fittings are checked when performing the
Sample Transfer check, but can also be checked now:

• all threeportsof the transfer line tee union
• inside and outside connections of the transfer line

bu11chead union
• transferlineconnection to the sampler

10. Tum off the internal standard transfervalve by pressingS.

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

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

13. Replace the right sidepanelbefore continuing to operate
the AQUATek SO.

6-7
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• 7.1 Overview of
the Section

Troubleshooting 7

The first portionof this section of the manualexplains:

• the AQUATek 50 diagnosticsprogram
• components and the corresponding code numbers that appear on

the screenduring an error
• inputsand outputs

The latter part of Section 7 contains information on handling the most
commontroubleareas. If you need additional assistance with your
instrument, please call the Tekmar Service Departmentat
(800) 874-2004 or collect at (513) 247-7000. Please observe all
warningsand cautions noted at the beginning of this manual.

&. CAUTION

• 7.2 Diagnostics
Program

To prevent damage to theAQUAT.k SO, remove allvials from the
unit before troubillhooting.

The AQUATek 50 ROM has a diagnosticsprogramwhich allows the
user to verifythe correct operationof individual inputs and outputs.
The systemmust be in the Standbymodeto access this program.

PressF4 (Conf) key then depress the F2 (Test) key.
, .

The. Diagnostics main menu will be displayed as:

Fl
F2 ­
F3 ­
F4 -

Inputs:
Outputs:
BCD
Exit

Sensors & External
Motors, Ext & valves

IN OUT BCD Exit

•
AQUATek50

PressingF4 (Exit) from the diagnostics main menu will display the
configuration screen.

7-1



7 TroubleshooUng

7.2.1 AQUATek 50
Component
Reference
Designations

The following tables namethe AQUATek 50 components and their
corresponding reference designations.

Reference Deslgnatlon Description

SensorInputs
SI Ram Location
S2 Advancer Startof Stroke
S3 Vial Location on Ramp
S4 Elevator UpperPosition
S5 Elevator LowerPosition
S6 CoolerDoor
S7 Valve Access Door
S8 Priority Sample Door
S9 Spare

MotorOutputs
,~

MI Ram
M2 Advancer
M3 Elevator

Solenoid Valves
vI
v2
v3
v4
v5
v6
v7
v8
v9

Internal Std Pressurize
Internal Standard Drain
Sample Vial Pressurize
Sample Loop Transfer
Internal Std Loop Transfe
Rinse Water Supply
Backflush Valve
Purge Valve
Sample Drain

(e

6-PortValve Output
vA
vB

Sample Loop,6-Port
Internal Std Loop, 6-Port

Press Fl (In) from the Diagnostics mainmenuto display the following
input menu: '

w 1 r

n D e

11 12
D P

e u
a r

r r g
e b e
Exit

a10
S

P
aa

r

e

o a

86 s7 s8 a9

C S S

o p p

r p
t

Sl a2 83 s4 85

~ : : ~ ~

7.2.2 Diagnostic
Program
Inputs
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•

7.2.3 Diagnostic
Program
Outputs

7.2.4 Motors and
External
Outputs

Troubleshooting 7

1.PressF2 (Out) from the Diagnostics main menu to display the
following Output menu:

Fl - Motors & External Output
F2 - Solenoid Valves
F3 - 6 Port Valves

Motor Sol. 6 Port Ex! t

2. PressF4 (Exit) from the Outputmenuto display the Diagnostics main
menu.

~ WARNING "'.
I.

Moving parts prllenl All pan.11 and doors to be Inltalltd. Do not
open thepriority lample door during any of themotor diagnostic tests.'

PressFl (Motor) from the Outputmenuto displaythe following options:

ml Ram e5 Start Output
m2 Advancer
m3 Elevator.

(press motor / ext # to toggle)
RO RON Bxit

..I

Whena motorisrunning, an • will appearbeside the R in "RO" at the lower
lefthandsideofthe screen above. Ifa motorisoverloaded, an • willappear
to the rightof the o.,
PressF2 (Sol.) from the Outputmenuto display the following screen:

•

7.2.5 Solenoid
Valve
Outputs

AQUATek50

vl IS Pressure
v2 IS Drain
v3 Smpl Press.
v4 Smpl Trans.

(press valve # to

vS IS Loop Transfer
v6 Blank Water
v7 Backflush
vB Purge
vs Smpl Drain
toggle)

Exit

7-3



7 Troubleshooting

7.2.6 Switching
Valve(s)
Outputs

7.2.7 Diagnostic
BCD Program

PressF3 (6 Port) from the Outputmenuto display the following
options:

Load 1 (vA) sample Loop
Load 2 (vB) Internal Standard Loop

(press # to toggle)
Bxit

1. PressF3 (BCD)fromthe Diagnostics mainmenuto displaythe
following BCD option:

Current: 0 I~

Minimum: 0 Maximum: 99
Value to Output: 0
(Press ENTER for no change)

This screenshowsthe currentBCDvalue. Youmustentera new valueto
be outputor press Enter for no change. Afterpressing Enter the
following screen is displayed:

BCD test
Value written: x x

•

Value Bxit

7-4

2. PressF3 (Value) to entera new valueto be written.

3. PressF4 (Exit) to returnto the diagnostics mainmenu.

AQUATek50

I.



• 7.3 Display Problems

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.

#1 A. Tum the unit off YES: Proceed to B.

No Display and check if fuses NO: Replace with same
FI, F2, and F3 are type and rating and try
still good? again.

B. Tum unit off& on. YES: System is reset.
Does display NO: Check input power
appear?

l~
transformer and wiring.
Repair or replace CPU
board.

7.4 Concentrator UO
Problems
(forthe 2000

• with ROM vi.S
and above or
3000)

#1 A. Is J6 jurnpered YES: Proceed to B.

AQUATekSO on Multi-function Board? NO: Move jumper from

does notwalt J5 to J6.

for concentrator B. Remove I/O cable YES: Check concentrator
Purge Ready from rear panel Purge Ready signal. There

signal of concentrator. should be constant contact
Does unit wait for closure during Purge
.the ready signal? Ready on pins #15 and #16.

NO: Unplug I/O cable
from AQUATek 50 then
proceed to C.

C. Does unit wait for YES: Replace I/O cable-
ready signal? LSC-2 (#14-3783-000)

2000 or 3000

• (#14-4352-086).
NO: Unplug 20-conductor

ribbon cable from
Multi-function Board.
Proceed to step D.

AQUATek50 7-5
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• 7.4 Concentrator
I/O Problems
(#3 cont.)

Jumper Pins #1 and #3
on 8-Pin connector at
concentrator end of I/O
cable. Does unit step into
Prepurge?

For LSC-2
YEs:

NO:

Troubleshooting 7

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

Does D.C. voltage drop
from SV to OV for
approximately 2 seconds?

YEs: Problem is with
cable connection.

NO: Disconnect I/O cable
from AQUATek SO.
Proceed to step C.

YEs: Replace I/O cable­
(#144352·086)

NO: Problem with Ribbon cable
(#14-3692-086) or the
Multi-function Board.

•

For 2000 or 3000
Jumper Pins #15 and #16 YES:
on 25~pin "on type f~

connector at concentrator
end of I/O cable. Does unit
step into Prepurge? NO:

C. Disconnect concentrator
I/O cable from AQUAT6k SO.
Jumper pins #1 and #5 of
concentrator I/O receptacle.
Does unit now step into
Prepurge?

Check concentrator
for constant contact
closure during Purge
Ready on pins #IS and #16.
Proceed to step C.

A. Is concentrator in
Auto Mode?

YEs: Proceed to step B.
NO: Select Auto Mode.

#4
Concentrator does
notstep toPurge

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

ForLSC-2
Check for 5 volts D.C. across pin #3 of 8-pin connector and the orange or
brown wire from screwtermlnalss. Voltage should drop to 0 volts when
the AQUATek SO steps from Pressurize to Sample Transfer.

•
AQUATek50

C. Does D.C. voltage drop
from 5V to OV for
approximately 2 seconds?

YES: Problem is with
concentrator.

NO: Disconnect I/O cable
from AQUATek 50.
Proceed to step D.

7-7



7 Troubleshooting

( •7.4 Concentrator For 2000 or 3000

I/O Problems Check D.C. voltage betweenpins #1 and #2 on 2S-Pin"D" type

(#4 cont.) connectorat concentratorend of I/O cable.

Does D.C. voltage drop YES: Problem is with
from SVto OV for concentrator.
approximately 2 seconds? NO: Disconnect I/O cable

from AQUATek SO.
Proceedto step D.

D. Does D.C. voltage YES: Replace I/O cable-
drop from SVto (#14-4352~86)

OV between pins NO: Problem is with
#S and #7 on 9';'pin ribbon cable
concentrator receptacle (#14-3692~086)

for 2 seconds,when unit 1~ or the Multi-function
stepped from Pressurize Board. Proceed to E.
to Sample Transfer?

E. Does D.C. voltage YES: Replace I/O cable
drop between pins #16and (#14-3692-000). •#17 on 20-pin header on NO: Replace
Multi-function Board from Multi-function Board
SVto OVfor2 (#14-3750-000).
secondswhen unit is
stepped from Pressurize to
Sample Transfer?

#5 A. Are both units set-up YES: Proceed to step B.

AQUATik 50 does for Auto Operationmode? NO: Select Auto mode(s).

notstep toDesorb
B. DisconnectAQUATek SO I/O cable from concentrator.

ForLSC-2
Short spade lug terminals YES: Check concentrator for
(the black and blue wires) . beginningof
together. Does unit Desorb signal. There
proceed to Desorb? should be constant contact

closure across the T-2
connectorduring Desorb.

NO: Proceedto C.

\_.
7-8 AQUATtk50
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• 7.4 Concentrator
I/O Problems
(#5 cont.)

Jumper pins#19and #20
ofl/O cable together.
Doesunitnowstep into
Desorb?

Troubleshooting 7

For 2000 or 3000
YES: Checkconcentratorfor

beginning of
Desorbsignal.

NO: Proceedto C.

C. Disconnect I/O cable
from AQUATek 50. Jumper
pins #5 and #6 of the 9-pin
concentrator I/O receptacle
Doesunit nowstep
to Desorb?

YEs: Replace I/O cable­
(#14-4352-086).

NO: Problem with ribbon cable
(#14-3692-086) or Multi­
function Board.

7.5 BCD Interface
Problems

This section is usedwhenthere is a discrepancy between the vial count
displayed on the screen and the BCD signal.

Pin Out torBCD Output Cabl. (1#14--3871-000)

•

•
AQUATek50

BCD OUtput

Ground
BCDBit 1
BCDBit 3
BCDBit 5
BCDBit 7
BCDBit 0
BCDBit 2
BCDBit 4
BCDBit 6

Wire Color

Black
White
Red
Green
Brown
Blue
Orange
Yellow
Purple

BCD Rec.ptac/. (9-Pln)

1
2
3
4
5
6
7
8
9.

7-9



Pin out • AQUAT.k 50 zo..Conductor MultJ-Function Soard

7 Troubleshooting

7.5 BCD Interface
Problems (cont.)

BCD laPin Plug 2tJ..Pln Hud" On VO Board

(-e

1----
2---­
3---­
4----
5---­
6----
7----
8---­
9----

Ground
BCD Bit 1
BCD Bit 3
BCD Bit 5
BCD Bit 7
BCD Bit 0
BCD Bit 2
BCD Bit 4
BCD Bit 6

----2
----4
----6
----8
----10
----3
----5
----7
----9

7·10

BCD Conversion Chart

lEN's ONE's

I I I
0000 0000 :111:00
0001 0001 11111
0010 0010 - 22
0011 0011 - 33
0100 0100 , = 44
0101 o1 0 1 - 55
0110 0110 = 66
01 1 1 o1 1 1 = 77
1000 1000 - 88
1001 100 1 = 99

III Bit 4 III Bit 0
Bit 5 Bit 1
Bit 6 Bit 2
Bit 7 Bit 3

o- 0 voltsD.C. orLow 1 - 5 voltsD.C.or High

Ex.mples of BCD Output Signals

Ten's One's
0010 o1 1 1 - #27
0100 0001 .. #41
o1 0 1 0000 - #50
0000 0000 ;:c # 0

BIT (7)(6X5)(4) (3)(2)(1)(0)

AQUATt/<50
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• 7.6 BCD Signal
Diagnosis

Troubleshooting 7

Note: When PrIority Sample II being run, the BCD Ilgnallo. After PrIority
Sample II completed, thecount raumll where It left off.

To diagnose a BCDsignal erroruse the following procedure.

To followthe troubleshooting infonnation in this section, set the
autosamplerand concentrator in AutoOperation mode and set the
concentrator in Purge during the Sample Transfer.•

•

7.7 Valve Actuation
Problems

#1
Sample was not

transferred to
concentrator

AQUAT,k50

A. Is signal correctat
output end of BCDcable?

B. Is signal correctat BCD
plug on rear panel of
AQUATek50?

C. Is signalcorrectat 20·
pin headerof

I.-
Multi-function Board?

A. Are flow ratesand
pressure settingcorrect?

B. Load an emptyvial into
unit usingpriority
sampleprocedure (see Section
5.10)and step unit to Pressurize.
Place unit inHokl mode.
Is there gas flowfrom
sampledrain bUlkh~ad?

C. Unplug connector from
positions v3 and v9 on Multi­
function Board.
Do valvesv3 and v9 deactivate?

YES: Problem is not with
AQUATek50.

NO: Proceed to step B.

YES: Replace BCD cable
(#14-3871.000).

NO: Proceed to step C.

YES: Replace ribbon cable
(#14-3692·000).

NO: Replace
Multi-function Board
(#14-3750.000).

YES: Proceed to step B.
NO: Referto AQUATek 50

Manual, Section 3.

YES: Proceed to step I.
NO: Proceed to step C.

YEs: Proceed to step E.
NO: Proceed to step D.
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Troubleshooting 7

• 7.7 Valve Actuation K. Unplug connector #23 from YES: Proceed to step M.

Problems v4 on Multi-function Board. NO: Proceed to step L.

(#1 cont.)
Doesvalvev4 deactivate?

L. Verify D.C.voltage at YES: Replace valve v4
header v4 on Multi-function (#14~3683~200).

Board. Is voltage approximately NO: Replace Multi-function
12VDC? Board(#14~3750-000).

M. Is there gas flowcominginto YES: Proceed to stepN.
Port#S of the 6~port valve vA? NO: Checkthe plumbing and

the flowpath for a clog
or a leak.

N. Stepunit from Sample YES: Normal operation
Transfer to I.S. TranM'er. NO: Remove 6-port logic
Did the 6-portvalve (vA) rotate? cablefrom valve vA.

Proceed to step O.

O. Stepunit to sample transferand YES: Trouble may be with

•
checkfor 5VDC on green 6~port valve.
wireto chassis ground of Contact Tekmar
6~pin connector on valve Service Dept.
end of cable. Docsvoltage for further
go to OV for one second troubleshooting
whenunit is stepped to procedures
Internal Standard Transfer? NO: Remove 6~port logic

cable from headerP6 on
Multi-function Board.
Proceed to step P.

P. Checkfor SVDC on pin YES: Replace 6-port
associated withgreenwire on valve logic cable
connector P6 of multi-function (#14-3897-000).
board. Doesvoltage go to ' NO: Replace Multi-function
OV for onesecond whenunit is Board(#14-3750-000).
stepped to Internal Standard Transfer?

•
AQUATek50 7-13



7 Troubleshooting

7.7 Valve Actuation I"e
Problems (cont.)

#2 A. Are flow ratesand pressure YEs: Proceed to step B.
Internal Standard settingcorrect? NO: Referto AQUATek 50

was not transferred manual Section 3.

to concentrator B. Load empty I.S. vessel. YES: Proceed to step I.
Placeunit in Hold. NO: Proceed to step C.
Stepunit to Pressurize.
Is there gas flowfrom
I.S. drain?

C. Unplug connector from YES: Proceed to step E.
vl on Multi-function BoarCl. NO: Proceed to step D.
Doesvalvevl actuate?

D. VerifyDC voltage at YES: Replace valve vI
headervi on (#14-3683-000).
Multi-function Board. NO: Replace Multi-function
Is voltage approximately Board(#14-3750-000). ( e12VDC?

E. Unplug connector from YES: Proceed to stepO.
v2 on Multi-function Board. NO: Proceed to step F.
Does valve actuate?

F. VerifyDC voltage at YES: Replace valve v2
headerv2 on Multi-function (#14-5137-0S0).
Board is approximately NO: Replace
12VDC? Multi-function Board

(#14-3750-000).

G. Is there gas flowgoinginto YES: Proceed to step H.
Port #3 of the 6-port valve vB? NO: Checkthe plwnbingand

the flowpath for a clog
or leak.

H. Is there gas flowgoingout of YES: Proceed to I.
port #2 of the 6-port valve vB? NO: Checkthe Internal Stan-

dardLoopand the 6-port
valvefor a clog or a leak.

l __e
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7 Troubleshooting

7.7 Valve Actuation
Problems
(#2 cont.)

P. Stepthe unit to Internal
Standard Transferand check
for 5VDC on blackwire to
chassis groundof 6-pinconnector
on valve end of cable. Does
voltage go to OV for one second
whenthe unit is stepped out of
Internal Standard Transfer?

YES: The troublemay be with
the 6-portvalve. Contact
TekmarService Dept for
further troubleshooting
procedures.

NO: Remove the 6-port logic
cable from headerP6 on
Multi-function Boardand
proceedto Q.

I.

Q. Checkfor 5V DC on pin YES:
associated with blackwireon
connector P6 of Multi-function NO:
Board. Doesvoltage go to OV for
one secondwhenthe unit is stepped
out of Internal Standard fransfer?

Replace 6-portvalve logic
cable (#14-3897-000).
Replace Multi-function
Board.

#3 Step the unit to the Backflush Filter mode and pressthe Hold key.

Unit won't
bscldlush the filter A. Is there rinse waterexiting YES: Normaloperation.

to the sample drain? NO: Checkthe rinsewater (.
supply andproceedto B.

B. Disconnect the v6 connector YES: Proceed to stepD.
from the multi-function Board. NO: Proceed to step C.
Doesthe valve v6 activate?

C. Is there voltage at the v6 YEs: Replace the valvev6.
connector of the Multi-function NO: Checkthe fuses. If they're
Board? okay, replace the Multi-

function Board.

D. Disconnect the v7 connector YES: Checkplumbing and flow
from the Multi-function Board. path for a clog or leak.
Doesthe valve v7 actuate? NO: Proceed to E.

E. Is there 12VDC at the v7 YES: Replace the v7 valve.
connector of the Multi-function NO: Replace the Multi-function
Board? Board.

(_.
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• 7.7 Valve Actuation
Problems (cont.)

Troubleshooting 7

Step the unit to BackflushNeedle modo and press the Hold key.

•

•

#4
Unit won't

backflush the
needle

AOUATek50

A. Is there gas flow out of
the valve v8?

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

C. Is there voltage at the.v8
connectorof the
Multi-function Board?

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

E. Is there flow intoport
#4 ofthe valve vA?

F. Is there flow out of the #3 port
of the 6-portvalve vA?

O. Is there flow out of the
normallyopen port of valve v7?

H. Is there flow out of the filter?

I. Disconnectconnectorv7
from the Multi-function Board.
Did valve v7 actuate?

YES: Proceed to step D.
NO: Proceed to step B.

YES: Checkfor a clog in
valve v8 or gas supply.

NO: Proceed to step C.

YES: Replace valve v8.
NO: Replace the Multi-function

Board.

YES: Proceed to step E.
NO: Check for a clog in

6-port valve vA. Proceed
to valve vA actuation
problems. Ifnot clogged,
proceed to 7.7, #1, step G.

YES: Proceed to step F.
.NO: The sample loop is

clogged. Sonicateor
replace the
sample loop.

YES: Proceed to G.
NO: The 6-port valve or sample

loop is clogged.

YES: Check needle for a clog.
NO: Proceed to H.

YES: Proceed to I.
NO: Checkfilter for a clog.

Sonicate or replace filter.

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

NO: Check valve v7 for a clog
or leak.
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7 Troubleshooting

7.7 Valve Actuation
Problems
(cont.)

#5
Sample Loop 1$ not

flushed during
RInse Fill of

Desorb mode

A. Is water supplyto blank
water filter on?

B. Is waterpressure regulator
at correct setting?

YES: Proceedto step B. .
NO: Tum on water supply.

YES: Proceedto step D.
NO: Correctpressure

setting. Proceed to
stepC.

C. Ifyou cannotachieve correctpressure setting, there may be a blocked
line or filter.

D. Fromthe Standby screen,« YES: Nonnaloperation.
tum the line rinseon. NO: Proceedto step E.
Do you see rinse water exiting
the sampledrainfitting?

E. Disconnect connector v6 YES: Proceedto step G.
from the Multi-function Board. NO: Proceedto F. ( •Did valve v6 actuate?

F. CheckD.C. voltage between YES: Replace valve v6.
pins on headerv6. Is NO: Replace Multi-function
voltage approximately Board (#14-3750.000).
12VDC?

G. Is 6-portvalve (vA) in load YES: Proceedto step H.
position? Checkoutput NO: Proceedto J.
screen- see section 7.2.6.

H. Disconnect connector v9 from YES: Check 6·port valve and
Multi-function Board. Did valve sample loop for clog.
v9 actuate? NO: Proceedto I.

I. Checkfor voltagebetween YES: Replace valve v9.
the pins on headerv9. NO: Replace the Multi-function
Is there approximately 12VDC? Board.

J. Step the unit to Sample Transfer. YES: Proceedto H.
Did the6-portvalvevA rotate? NO: Remove the 6-port valve

(,~_.logic cable from valve vA
and proceed to step J.

].18 AOUAr,k5{J
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• 7.7 Valve Actuation
Problems
(#5 cont.)

K. Checkfor SVDC on orange wire YES:
to chassis ground of 6-pin
connector on the valve end of
the cable. Doesvoltage drop to
OV for one second when
unit is stepped to Sample NO:
Transfer?

L. Checkfor SVDCon pin YES:
associated withorange wire of
connector P6 of Multi-function
board. Doesvoltage dropto OV NO:
for one second when unit switches
from Rinse:Fill to ~e:Transfer?

Troubleshooting 7

Thetrouble may be with
the 6-portvalve. Contact
the Tekmar Service
Dept. for further
troubleshooting.
Remove the 6-port logic
cablefrom headerP6 on
the Multi-function Board.
Proceed to L.

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

#6 A. Tum on the linerinse - after YES: Nonnaloperation.

• Sample Loop Is not 10seconds, doesthe rinsewater NO: Proceed to B.

transferred during exit the sample drainand

Rinse Transfer of
sample transfer line?

Desorb mode B. Unplug connector #23 YES: Proceed to step D.
from v4 on Multi-function NO: Proceed to step C.
Board. Doesvalve v4
actuate?

C. Is there approximately l2V DC YES: Replace valve v4
voltage at header v4 on (#14-3683-200).
the Multi-function Board? NO: Replace Multi-function

Board(#14-3750-000).

D. Doesthe 6-port valve vA YES: Checkplumbing and
rotatewhenthe unitgoesto flowpath.
the Rinse Transfer mode? NO: Proceed to step E.

E. Whenunit is in Rinse: Transfer YES: Remove the 6-port logic
is the rinse waterexiting the cable from valve vA.
sample drain? Proceed to stepF.

NO: Normal operation.

•
AQUATek50



7 Troubleshooting

7.7 Valve Actuation
Problems
(#6 cont.)

F. Checkfor 5V DC on orange
wire to chassis groundof'
6-pin connectoron valve end
of cable. Does voltagedropto
OV for one secondwhen
unit switchesfrom Rinse:FilI
to Rinse:Transfer?

YEs: Trouble may be with
6-portvalve. Contact
Tekmar ServiceDept.
for further
troubleshooting
procedures.

NO: Disconnect 6-port logic
cable from Header P6
on Multi..function
Board. Proceed
to step G.

( -.

Motorsare 12VDC. Sensors are snapactionwith actuators. The sensors
are wired normallyopen.

7.8 Mechanisms
and Sensor
Errors

G. Checkfor 5V DC on pin YES:
associated with orangewire
ofconnectorP60fmuW-

d
ftmction board. Does voltage NO:
drop to OV for one second
when unit switches fromRinse:Fill
to Rinse:Transfer?

Replace6-port logic
cable
(#14-3897-000).
ReplaceMulti-function
Board
(#14-3750-000).

( ..•
7.8.1 Cooler Door

Sensor Error

7-20

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

(ERROR) Cooler door is open
Cannot Run Ram
Please Close Cooler Door

Mute

AQUATek60
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•

•

. 7.8.1 Cooler Door
Sensor Error
(cont.)

7.8.2 Priority
Sample Door
Sensor Error

AQUATek50

Troubleshooting 7

If the dooropens during ram movement, a fatal failure screenwill come up:

(Fatal Failure)
Ram
Ram Location
Sensor Didn't Close
Mut.

1.PressFl (Mute) to silence the alarm.

2. Close the coolerdoor.
~~

3 Press F4 (EDt) to exiterrormodeand try again.

ThePriority Sample doormustbe closedfor all mechanisms to operate. If
the doorshould openwhile the elevator-is running, the mechanism will stop
and an alarm will sound. Thefollowing screenwill appear:

f ERROR 1 Priority Smpl door IS open
Cannot Run Any Motors
Please Close Door

Mute

1.PressFl (Mute) to silence alarm.

(ERROR) Priority Smpl door IS open
Cannot Run Any Motors
Please Close Door

Exit

2. Press F4 (Exlt)to exit the errormode and try again.
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7 Troubleshooting

7.9 Mechanism
Errors

7.9.1 Vial Advancer
Errors

#1
Motor Overload

Errors

There is a circuitwhichwill detecta motoroverload. Thisoverload
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 therewill be an audible alarm and
the following type of screen will be displayed:

(Fatal Failure)
Advancer
Start of Stroke
Motor Overload
Mute

1.PressFl (Mute) to silence alarm.

** DO NOT PANte **
The circuitry will detectan overload and cut all powerto the motor.

(.e

7·'Zl

[Fatal FaIlure)
Advancer
Start of Stroke
Motor Overload

Sensors Exit

AQUATekSO
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Note: «.v.Iv.lndlceted onthe ,,,,,or.t:rHn " highlighted, It" closed.

3. Do not press F4 (EIit) until the situation is examined.

~ CAUTION

Preulng F4 (Exit) will ClUie the mechanllm totry toadvance the
n.xtvlal.

DIAGNOSIS:

A. Lift the Priority Sample
Door. Is there more than
one vial on the ramp?

B. The failure is due to a
. mechanicaljam. Was failure

caused by vial wedgedin
mechanism?

YES: Proceedto D.
NO: Switch S3 (vial on

ramp) is okay. Proceed
taB.

YES: Removevials and
restart.

NO: Proceedto C.

C. Motor overload is due to misalignment of assembly. Remove
assembly and make necessary adjustments.

,

•
AQUATek60

D. Failure is cause by S3
(vial on ramp) sensor.
Press "Sensors" and
press down on ramp
switch "S3". Does "S3"
on the screen darken?

YES: Remove vials and
restart.

NO: Proceed to E.

7-23
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7 Troubleshooting

7.9.1 Vial Advancer
Errors (#1 cant)

E. Unplug cable #16 on header YES:
P9 on the Multi-function board.
Is there continuity across pin #3 NO:
and #4of the plug when sensor
S3 is activated?

Replace the Multi-function
Board.
Replace sensor
(#14-4705-028).

#2
Start of Stroke

SensorE"or

The S2 (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.

Ifthe sensor didn't open, the?kreens and diagnostic procedures are:

(Fatal Failure)
Advancer
Start of Stroke
Sensor Didn't Open

Mute

1. Press Fl (Mute) to silence alarm.

** DO NOT PANte 1Il:*
The circuitry is not functioning correctly, but will not cause damage to
the unit at this point.

(e

(Fatal Failure)
Advancer
Start of Stroke
Sensor Didn't Open

Seneors Bxit

AQUATek50
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Troubleshooting 7

• 7.9.1 Vial Advancer 2. Press Sensors (F2) to access the sensor screen:

Errors (#2 cont.)
82 83 85 86 810 11 1281 84 87 88 89

~
A R

~
E C S P S S D P

S a D 0 P r P p e u

t m 0 0 a i a a 8 r

r p w 1 r 0 r r r g
t n D e D e e b e

Exit

3. Do not press F4 (Exit) until the situation is examined.

L1;} CAUTION

Prllling F4 (ExIt) before thoroughly examining the aJtultlon may
MUIt In damage tothe AQUAT.k 50.

DIAGNOSIS:

• A. Did advancer motor tum YES: Proceed to B.
on? NO: Check fuses and

proceed to F.
B. Did lever arm move off YES: Proceed to C.

ofS2? NO: Proceed to D.

C. Exit to the test screen "Sensors" YES: Replace the sensor.
Is S2 darkened? NO: Proceed to D.

D. Unplug cable #18 from YES: Replace sensor P5
header on Multi-function (#14-4705-028 ).
Board. Is there continuity . NO: Proceed to E.
across pins #4 and #5 ofplug
when S2 is .om actuated?

,
E. Failure is due to misalignment and/or sensor. Remove mechanism

and make necessary adjustments.

AQUATek50

F. Unplug cable #18 from PS YES:
header on Multi-function NO:
Board. Is there approximately
12V DC across pins 1 and 2 on
header PS when F4 (Exit) is pressed?

Proceed to step G.
Replace the
Multi-function Board
(#14-3750·000).
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7 Troubleshooting

7.9.1 Vial Advancer
Errors (#2 conl)

G. Plugcable#18 on P5 YES:
headeron Multi-function
Board. Unplug cable#18 NO:
leads from advancer motor(M2).
Is there approximately 12VDC
at motorend of cablewhen
F4 (Exit) is pressed?

Replace motor
(#14-3553-018).
Replace cable
(#14-3680-000).

(e

Ifthe sensordidn't close.the screens and diagnostic procedures are:

(Fatal FaIlure)
Advancer
Start of Stroke
Sensor Didn't Close

Mute i~

1.PressFl (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.

ce
( Fatal Failure )

Advancer
Start of Stroke
Sensor Didn't Close

Sensors Exit

[F2 ] [ F4 ]
,

2. PressSenson (F2) to access the sensor screen:

sl s2 s3 84 s5 s6 s7 s8 s9 s10 Il 12

~
A R

~
E C S P S S D P

S a D 0 P r P p e
t m 0 0 a i a a s r
r p w 1 r 0 r r r g (,---e
t n D e D e e b e

Exit
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• 7.9.1 Vial Advancer
Errors (#2 cont.)

Troubleshooting 7

3. Do notpress F4 (Exit) until the situation is examined.

.& CAUTION·

Pr.llng F4 (exit) before thoroughly examining theIltuatlon may result
In damage to the AQUATIk SO.

DIAGNOSIS:

•

A. Does vial advancer actuate
S2 on return stroke and is
there continuity across terminals
common and normally openof
sensor? Press F4 (Exit) to verify.

B. Unplug cable #18 fr6m header
PS on Multi-function Board. Is
there continuity between Pins
1 & 2 of cable when S2 is
actuated?

C. Failure is dueto misalignment
of mechanism and/or sensor.
Remove and make necessary
adjustments.

YEs: Proceed to B.
NO: Check fuses and proceed

to C,

YEs: Replace Multi-function
Board.

NO: Replace the sensor.

•

7.9.2 Ram Errors

AQUATek50

There is a circuit which willdetect a motoroverload causedby jamming
of the rammechanism. At the time of the failure there will be an audible
alarm andthe following screens will COme up:

(Fatal Failure)
Ram
Ram Location
Motor Overload

Mute

1. Press FI (Mute) to silence the alarm.

•• DONOTPANIC ••
The circuitry will detect an overload and cut all powerto the motor.

7-27
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7 Troubleshooting

7.9.2Ram Errors
(cont.) (Fatal Failure)

Ram
Ram Location
Motor Overload

Sen.ora Exit

(.

[F2 ] [ F4]
2. Press sensors (F2) to access the sensor screen:

81 82 83 84 85 86 87 88 89 a10 11 12

~
A R

~
E C S P S S D P

j~

S a D .0 P r P p e u
t m 0 0 a i a a 8 r
r p w 1 r 0 r r r g
t n D e D e e b e

Exit (.•
3. Do not press F4 (Ent) until the situation is examined.

~ CAUTION
Preulng F4 (exit) before thoroughly examining the situation may result
In damage to the AQUATtk SO.

DIAGNOSIS:

A. Lift the Priority Sample Door.
Is the ram trying to push a row
of vials onto the rack when the
rack already has vials on it?

B. Connect an amp meter in series
with the rammotor (ml). Press
F4 (Ent) to activate the ram
motor. Does the motor draw more
than 750 milliamps?

YEs: The ram location
sensor may be faulty or
misaligned. Refer to
Section 7.9.1.

NO: Check for foreign objects,
or misalignment of mech­
anism and proceed to B.

YES: This would indicate a
bad motor or the
mechanism is misaligned.
Replace motor or make
necessary adjustments.

NO: Replace Multi-Function
Board.

AQUATek 50
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•

•

7.9.3 Ram Sensor
Errors

#1
Sensor

Didn't Open

Troubleshooting 7

TheRam location sensor (81) is wiredto be normally open.Twotypes of
errors can occurwiththis sensor:

1) Ramlocation sensor didn't open.

2) Ram location sensor didn't close.

Ifa ram location sensor didn't open, an erroroccurs and the following
screen will appear:

[Fatal Failure]
Ram
Ram Location
Sensor Didn.~ t Open

1-

Mute

1.PressFl (Mute) to silence the alann.

•• DO NOT PANIC .*
The circuitry is not-functioning correctly, andwill not causedamage to
the unit at this point.

•
AQUATek50

(Fatal Failure)
Ram
Ram Location
Sensor Didn't Open

Sensor.

2. PressF2 (Senson) to access the sensor screen:

Bxit

continued
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7 Troubleshooting

7.9.3 Ram Sensor
(-.

Errors (cont) 81 82 83 84 85 86 87 88 89 810 I1 I2

~
R

~
E C SS P S D P

S a D 0 P r P p e u
t m 0 0 a i a a s r
r p w 1 r 0 r r r g

n D e D e e b e
,-,. EXIT
"'.'-

3. Do not pressF4 (Exit) until the situation is examined.

Lh CAUTION
.~

Pr...lngF4 (Exit) before thoroughly examining thesituation may ....ult
Indamage to the AQUAT,k SO.

DIAGNOSIS:

A. DidRam Motortum on?

B. DidRam move off of
sensor(SI)?

C. Unplug cable#16 from
headerP9 on the
Multi-function Board. Is
there continuity between
pins#1 and#2 when Ram
sensor (S1) in IW1 actuated?

YEs: Proceed to step B.
NO: Proceedto step E.

YES: Proceed to step C.
NO: Proceed to step D.

YEs: ReplaceRam Sensor
(SIX#14-3S6S-028 and
#144705-028).

NO: Proceed to step D.

D. Failure is due to misalignment ofmechanism and/orsensor.
Remove mechanism and makenecessary adjustments.

7-30

E. Unplug cable#15 from ,
P9 on Multi-function Board.
Is there approximately
12V DC between pins#1
and #2 on headerP9 when
F4 (Exit) is pressed?

YES: Proceedto step F.
NO: Replace Multi-function

Board (#14-3750-000).

continued

AQUATek60



Troubleshooting 7

YEs: Replace Ram
motor (Ml)
(#1~3553-018).

NO: Replace motor
(#14-4748-086).

•

•

7.9.3 Ram Sensor
Errors (cent]

##2
Sensor

DIdn't Close

F. Plug cable #15 back on
header P9 of Multi-function
Board. Unplug cable #15
leads from Rammotor (Ml).
Is there approximately
12V DC at motor end of cable
when F4 (Ent) is pressed?

If the sensor didn't close, the screens and diagnostic procedures are:

(Fatal Failure)
Ram
Ram Location
Sensor Didn't Close

t!

Muta

1. Press Fl (Mute) to silence alarm.

** DO NOT PANIC **

The circuitry is not functioning correctlyt and will not cause damage to
the unit at this point.

•
AQUATek50

( Fatal Failure)
Ram
Ram Location
Sensor Didn't Close

Sansors Exit

continued
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7 Troubleshooting

7.9.3 Ram Sensor
Errors (cont.)

2. Press Senson (F2) to access the sensor screen:
(/--e

81 82 83 84 85 86 87 s8 89 810 11, 12

~
A R

~
E C S P S S D P

S a D 0 P r P p e
t m 0 0 a i a a 8
r p w 1 r 0 r r r
t 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 mult
In damage to the AQUATek SO.

DIAGNOSIS:

A. Does vial ram actuate
(81) on return stroke and
is there continuity across
terminals common and normally
open of sensor? Press F4 (EXIT)
to verify.

YEs: Proceed to step B.
NO: Proceed to step C.

(_e

B. Unplug cable #16 from YES:
header P9 on Multi-function
Board. Is there continuity NO:
between pins #1 and #2.ofcable
when S1 is actuated?

Replace Multi-function
Board (#14-3750-000).
Replace sensor
(#14-4705-028).

7-32

C. Failure is due to misalignment of mechanism and/or sensor. Remove
and make necessary adjustments.

AOUATek50
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7.9.4 Vial Location
On Ramp Error

Troubleshooting 7

The ramp sensor(83) is wired normally open. This error is caused by
either ofthe following:

1) Two vials were positionedon the ramp.
Whenthe first vial waspositionedon 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.

Whenyou see this error, you will hear the alarm and the following screens
will appear:

( ERROR) Vial position Uncertain
Vial 8hould~~be in elevator
but there is one on the ramp

Mute

1. PressFl (Mute) to silence alarm.

(ERROR) Vial position Uncertain
Vial should be in elevator
but there is one on the ramp.

Pickup Run

•
AQUATek50

2. Press F2 (Pickup) if the vial isNQI 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 properoperationof sensor (83).
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7 Troubleshooting

7.9.4 Vial Location
On Ramp Error
(cont.)

.: 7.9.5 Elevator
Mechanism
Errors

7.9.6 Elevator Motor
OVerload
Failures

7-34

& WARNING

The following steps must be performed withther1ght .Ide panel off.
Make .ur. allforeign obJICtI (1.1. fingl"', cabin, tool.) are clear of thl
elevator mechanism. Failure to do10 may rtlult In InJury to thl operator
andlor damag, to th' unit

Proceed with the followinK steps only ifyou have read' and
undentand the previous warning!!!

• Elevator Motor - M3
• Elevator Up Sensor =:0 S4

!'

• Elevator Down Sensor - SS
(Elevator motor rotates clockwise when viewing the outputshaftside).

There is a circuitwhich will detect a motoroverload caused by any of the
following:

1) Vialjammedin the mechanism.

2) Faultymotor or circuitry.

3) Mechanism misalignment.

When overload occurs the following screenwill appear:

( Fatal Failure)
Elevator
Up
Motor overload
Mute

1. PressFl (Mute) to silence alarm.

2. Press F4 (Exit) to exit errormode and try again. If this failure occurs,

AQUATek50

(.

('.



•

•

•

7.9.6 Elevator Motor
Overload
Failures (cont.)

AQUATek50

Troubleshooting 7

it usually indicates that the currentvial (if any) has not startedthe
sampling process.

[Fatal Fa1lure )
Elevator
Down
Motor overload

-Mute

1. PressFl (Mute) to silence alarm.

** DO'NOT PANIC ••
The circuitry is not functioning correctly, but will not causedamage to
the unit at this point.

[Fatal Failure]
Elevator
Down
Motor OVerload

BXIT

2. PressF4 (EXIT) to exiterrormode 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

7.9.6 Elevator Motor
Overload
Failures (cont.)

DIAGNOSIS:

A. Is therea vial or foreign
objectjammed in ejection
chute?

YEs:
NO:

Remove obstruction.
Remove right side
panel. Proceed to stepB.

re

B. Is therea vial jammed
between divider walland
vial tilt platform?

C. Is therea vialjammed
between vial tilt platform
and elevator?

YEs: Proceed to step D.
NO: Proceed to step C.

YEs: Proceed to step D.
NO: Proceed to step F.

D.If the vial cannot be easily removed, then remove the cam
follower from elevator. Thiswill enable the vial tilt platformto
be lowered andvial to be removed. Proceed to step E.

E. Whenreplacing the camfollower in the elevator, the elevator
should be in the down position. The camfollower shouldbe
adjusted so that the vialtilt platfonnhas a slight(3° to 5°)
downward tilt. (e

7-36

F. Connect an ampmeterin series
withthe elevator motor (m3).
Load a vial ontothe tilt platform.
Doesthe motordraw more than
750 milliamps?

YEs: This indicates a bad
motoror misaligned
mechanism. Replace
motoror make
necessary adjustments.

NO: Replace Multi-function
Board.

AQUATek5J
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7.9.7 Elevator Sensor
Failures

Troubleshooting 7

When there is an elevator sensor failure it will be caused by any of the
following:

1. Elevator down sensor didn't close.

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:

(Fatal Failure)
Elevator
Down
Sensor Didn't Close

Mute

Press Fl (Mute) to silence alann.

** DO NOT PANIC *.
I

The circuitry is not functioning correctly, but will not cause damage to
the unit at this point.

(Fatal Failure)
Elevator
Down
Sensor Didn't Close

SDSORS BXIT

•
AQUAT8k50

Do not press F4 (EXIT) until the situation is examined.

7-37



7 Troubleshooting

7.9.7 Elevator sensor
Failures (cont)

it. CAUTION

(--.
Pressing F4 (EXIT) before thoroughly examining the Iltultlon may rault
Indamage to the AQUATek SO.

DIAGNOSIS:

it. WARNING \16
The following Itlp' must be perfonned with the right Iide panel off.
Keep allforeign obJICtI (I••.f1nglfl, cablll, tooll) clear oftheelevator
mechanism. Failure to do.0 may ....ultInInjury to thl operator and/or
damage to the unit. Proceed tostep Aonly Ifyou have read and
undtr'ltand thiswarning. ~~

(.
YES: Proceed to step C.
NO: Replace sensor

(#14-470Sw028).

YEs: Proceed to step B.
NO: Proceed to step D.

B. Check for continuity
between normally open and
common terminals on sensor
when depressed. Is there continuity?

A. Does elevator actuate
elevator down sensor (S5)
when it reaches bottom of
stroke?

C. Remove cable #14 from
header P4. Is there
continuity between pins
#4 and #S of cable when
sensor is actuated?

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

NO: Replace cable
(#14-3899-000).

D. Failure is likely to be due to a misalignment ofthe mechanism and/or
sensor. Make necessary adjustments.

7-38 AQUATek50



• 7.9.8 Elevator Down
Sensor Didn't
Open

Troubleshooting 7

The "elevatordown sensordid not open" error screens and diagnostic
procedures are as follows:

[ERROR) Sensors in Conflict
Elevator Up and Down Sensors
are both on
Please correct problem

Mute BXIT

•

PressFl (Mute) to silencethe 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 (EXIT) until the situation is examined.

~ CAUTION

P.....lngF4 (EXIT) before thoroughly examining the.!tultlon may
rllult Indamage totheAQUAT,kSO.

~ WARNING '"The following Iteps must be performed with theright .Ide panel off.
KHp allforeign objects 0.', flngll'l, cabin, toots) clear of the,levator
mechanllm. Failure to do10 may MUlt InInJury to theoperator and/or
damage to theunit Proceed to Step A only If you have reid and
undll'ltlnd thl. warning.

A. Did elevator motor rotate? YES: Proceed to step B.
NO: Proceed to step F.

B. Did elevatormove off of YES: Proceed to step C.
elevator down sensor? NO: Proceed to step E.

C. Unplugcable #14 from YES: Replace sensor

• header P4 on Multi-function (#14-4705~O28).

Board. Is there continuity NO: Proceed to step E.
acrosspins #4 and #5?

AQUATek50 7-39



D. Failure is due to a misalignment of the mechanism and/orsensor.
Remove the mechanism and make the necessary adjustments.

7 Troubleshooting

7.9.8 Elevator Down
Sensor Didn't
Open (cont.)

E. Unplug cable#13 from P4
on Multi-function Board.
Is thereapproximately
12VDC between pins #1
and #2 on headerP4 when
F4 (EXIT) is pressed?

F. Plugcable#13 backonto
headerof P4 of
Multi-function Board.
Unplug cable#13 from
elevator motor (M3). Is

i~

there approximately
12VDC between leadsat
motorend of cable#13?

YEs: Proceed to step F.
NO: Replace Multi-function

Board(#13·3750-000).

YEs: Replace motor(M3)
(#14·3553.018).

NO: Replace cable
(#1+3898-000).

~·e(

. 7.9.9 Elevator Up
Sensor Didn't
Close

The "elevator up sensordidn't close" error screens and diagnostic
procedures are as follows:

(Fatal Failure)
Elevator
Up
Sensor Didn't Close

Mute

PressFl (Mute) to silence, alarm.

** :PO NOT PANIC **
The circuitry is not functioning correctly, and will not causedamage to
the unit at this point.

condnued

AQUATek50
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7.9.9 Elevator Up
Sensor Didn't
Close (cont.)

Troubleshooting 7

(Fatal Failure)
Elevator
Up
Sensor Didn't 'Close

SDSORS BXJ:T

(~) (( 1'4 )
Do not press F4 (EXI1) until the situationis examined.

& CAUTION

Pressing F4 (EXIT) before.thoroughly uamlnlngthesituation may result
Indamage to theAQUATek 50.

it. WARNING ~-

The following stepl mutt be perfonnld with theright,Ide panel off.
Keep aU foreign objects ~.e. ling...., cabl.., tooll} clear of theelevator
mechanism. Failure to do10 may result InInJury to theoperator and/or
damage to theunit. Proceed to stepA only If you have read and
undtl'ltlnd thll warning.

D. Failure is likely to be due to the misalignment of the mechanism and!
or sensor. Make the necessary adjustments.•

A. Does elevator actuate
elevator up sensor(S4)
when it reachestop of
stroke?

B. Check for continuity
between normally closed
and commonterminals on
sensor. Is there continuity
when sensor is depressed?

C. Removecable #14 from
header P4. Is there
continuitybetween pins
#1 and #2 of cablewhen
sensor is not actuated?

YES; Proceed to step B.
NO: Proceedto step D.

YEs: Proceed to step C.
NO: Replace sensor

(#14-4705·028).

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

NO: Replace cable.
(#14-3899-000).
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7 Troubleshooting

7.9.10 Elevator Up
Sensor Didn't
Open

The "elevator up sensordidn't open" error screens and diagnostic
procedures are as follows:

[ERROR] Sensors in Conflict
Elevator Up and Down Sensors
are both on
Please correct problem

Mut. Bxit

(e

7-42

PressFl (Mute) to silence alarm.
l~

** DO NOT PANIC **
The circuitry is not functioning correctly and will not causedamageto
the unit at this point

PressF4 (Exit) to exit and try again.

~ CAUTION

Preulng F4 (exit) before thoroughly examining the situation may
result Indamage totheAQUATek SO.

DIAGNOSIS:

~ WARNING ~.

The following It,ps mult bepelfonned with the right side pan.1 orr.
Knp allforeign objects (I••• fingers, cabin, tools) clear oftheelevator
mechanism. Failure todo10 may rault InInjury to the operator and/or
damage totheunllProceed to step Aonly If you have read and
understand thiswarning.

continued

AQUATekSO
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• 7.9.10 Elevator Up
Sensor Didn't
Open (cont.)

A. Did elevator motor rotate?

B. Did elevator move off of
elevator up sensor?

C. Unplug cable#14from
Multi-function Board.
Is therecontinuity across
pins#1 and #2?

Troubleshooting 7

YES: Proceed to stepB.
NO: Proceed to stepE.

YES: Proceed to step C.
NO: Proceed to stepD.

YES: Replace sensorP4
(#14-4705-028).

NO: Proceed to stepE.

D. Failure is due to a misaligrunentofthe mechanism and/or sensor.
Remove the mechanism and makenecessary adjustments.

•

E. Unplug cable#13 from
P4 on Multi-function iloard.
Is there approximately
12VDC between pins#1
and #2 on headerP4 when ­
F4 (Exit) is pressed?

F. Plugcable#13 backonto
header P4 of Multi-function
Board. Unplug cable#13
fromelevator motor(M3). Is
thereapproximately 12VDC
between leadsat motor
end of cable#13?

YES: Proceed to step F.
NO: Replace Multi-function

Board (#14-3750-000).

YES: Replace motor(M3)
(#14-3553-018).

NO: Replace cable
(#14-3898-000).

•

7.10 Intermittent
and Erroneous
Faults and
Errors

AQUAT&kSO

Such problems may be dueto a faulty ROM chip. Re-boot the system or
replace the ROM. Continue to monitor system performance.
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7 Troubleshooting

7.11 Analytical
Problems

744

1. Disconnect the AQUATek 50 from the concentrator and verify
properperformance of the concentrator.

2. The unit may be contaminated or an electro-mechanical problem
may exist. Call the Tekmar Service Department for assistance.

AQUATek50
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8 Service and Replacement Parts

8.1 How to Contact
Tekmar Service

8.2 Replacement
Parts

Tekmar's factory service facilities arc located in Cincinnati, Ohio. Our
Sales Division canbecontacted by callingtoll free (800) 543-4461. Our
Service Department can be reached toll free at (800) 874-2004 in the U.S.
andCanada 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 serialnumber of your instrumentwhen
ordering spareparts.

SAMPLE HANDLING
14-4817..Q24 Sparger, 5 ml FritIesB, right IntrodueUon stem
14-4818-024 Sparger, 25 ml FrItIess, rlghtlntroductlon stem
14-3544-024 Sparger~.5 ml Fritted, with left Introduction stem
14-3546-024 Sparger, -25 ml Frttted, with left Introduction stern
14-3544-124 Sparger, 5 ml Frtttecl, wlthrlght Introduction stem
14-3546-124 Sparger, 25 ml Frttted, with right Introduction stem
14-4825--024 Sparger, 6 ml Fritleas, with pocket heater (2000 only)
14-4826-024 Sparger, 25 ml FrttIeas, with pocket heater (2000 only)
14-4006-024 Sparger, 5 ml Frttted, with pocketheater (2000 only)
14-4007..Q24 Sparger, 2~ ml Frttted, with pocket heater (2000 only)
14--3765--024 Sparger, 6 ml FrItted, for LSG-2
·14-3766-024 Sparger, 25 ml Frttted, for LSG-2
14-4487-024 IntemalStandard Vessel
14-3823..Q00 Septa(3.18 mm) (pkg. of 72, uncleaned)
14-3916-024 40 ml Vial kit (3.18 mm)(pkg. 72, pre-cleaned)
14-3917..Q24 40 ml Vial kit (3.18 mm)(pkg. 720, pre-cleaned)

•
AQUAT9kSO

ELECTRONICS
14-3750-000
14-3750-100
14-4962-490
14-5139-075
14-4962-390
14-5193-083
14-6193-000

14-2984-000
14-3817-000
14-3871-000
14-4352..Q86
14-3783-000
14-3692..Q00
14-3897-000
14-3680-000
14-4748-086
14-3898-000

Multifunction Board (before SIN 9304011)
Multifunction Board(afterSIN 9304011)
CPUlDlsplay Board (w/o ROM)
ROM
CPUlDlsplaylROM
SwItch Panel
SwItch PanelAaeembly (Including SwItch Panel, CPU,
Display, ROM, and Buzzer)
Buzzer .
Microprocessor Cable
Gable, BCD
Cable, Interface AQUATek 50 to 2000 or 3000
Gable, InterfaceAQUATek 60 toLSG-2
Gable, Ribbon, InternalVO
Gable, 6-PortValve Logic (vA & vB)
Cable, AdvancerMotor(M2) (beforeSIN 9304011)
Cable, RamMotor/Sensor (beforeSIN 9304011)
Cable, ElevatorMotor(M3) (beforeSIN 9304011)

8-1
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service and Replacement Parts 8

8.1 Replacement ELECTRONICS (cont.) •Parts (cont.) 14~3899-000 Cable, Elevator Sensors (84 & 55)
14~3903-000 Cable, Ram Location (S1) and VIal on Ramp (83)
144777~00 Assy, Priority Sample Door Sensor

FITTINGS
14-2261-116 Union, Reducing, 1/4-·1/16-,w/o ferrules
14-1301~16 Ferrule, 1/2-, Teflon, Swagelok
14-3098~16 Ferrule, 1/2-, Teflon, Valco
14-1418~016 Ferrule, 1/4-, Brass
12~041~16 Ferrule, 1/4-, Teflon
12~044~16 Ferrule, 1/8-. Teflon
14~2~16 Ferrule, 1116-,Teflon, Swagelok
14-3142~16 Nut, 1/2-, Knurled, Swagelok
14-3181~16 Nut, 118-, Valco
12.()()69-016 Nut, 118-, Brass
14-0243-016 Nut, 1116-, Short, 55, Valco
14-0159-016 Nut, 1/16-, Swagelok
14-0052-016 Brass tee, '.18-
14~5584-o16 Nut, Cap, 118-for leak checking

TUBING
144127~OOO Sample Needle Assembly
14~3705-oa7 Sample Loop, 6 ml
14-3882-067 Sample Loop, 10 ml
14~3883-oa7 Sample Loop, 25 ml ( •14-3885-067 Internal Standard Loop, 10 IJI
14-3886-067 Internal Standard Loop, 251J1
14-0546-002 Tubing, Copper, 118-
14-1313~OO2 Tubing, Copper, 1/4-
14~3845-002 Tubing, Nickel, 1116-, for transfer line
12~315~OO2 Tubing, Tygon, .250.0. (priced per foot)
13~56-OO2 Tubing, Tygon, 5/16-

MECHANISMS
14-3564-100 Advancer
14-3664~100 Ram
14~5751-000 Elevator'"

., .."., '

14-5750-000 Vial Tilt Platform Assembly
14-6710-018 Elevator Motor and Cable
14~5710-118 Ram Motor and Cable
14·5710-218 Advancer .Motor and Cable

VALVES
14~5138-150 Valve, z-Port, v1 #20 Int. Std. Pressure
14~5137-o50 Valve, 2-Port. v2 #21 Int. std. Drain
14-5138-250 Valve, z-Port, v3 #22 Sample Pressure

i 14-5138-350 Valve, z-Port, v4 *23 Sample Transfer
14-5138-450 Valve, z-Port, v5 #24 Int. std. Transfer
14·5138-060 Valve, z-Port, v6 #25 Rinse Water

\.,~.14~5142-o50 Valve, a-Port, v7 #26 Backflush

8-2
Note: Internal Standard Loop, 6 IJI, Is not available; substltute10 IJI

AQUATek50
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8 Service and Replacement Parts

8.1 Replacement
Parts (conl)

VALVES (cent.)
14-5138-550
14-5143-050
14w3482~050

14-3983-050
14-1719-050
14w401 0-050
14-3826·050
14-3826-050
14-3959~050

14-4781-050

Valve, 2-Port, v8, #32 Purge Pressure
Valve, 3-Port, v9 #27 Drain Valve
Valve, 6-Port Internal Standard (vB), 11OV
Valve, 6-Port Sample (vA), 11OV
Valco Board Assembly for s.Port Valve, 11OV
s.Port Valva Actuator wI Boards, 11OV
e-Port Valva Body and Slider, ~Port Sample (vA)
e.Port Valve Body and Slider, B-Port Sample (vB)
Flow Controller for Internal standard Pressure
Flow Controller for Sample Pressure, Sample Transfer,
and Int. std. Transfer

•

•
AQUATek50

FILTERS & TRAPS
14-3707-000 Rinse Water Filter Assembly
14-3887-000 Refill Kit for Blank Water Filter
14-5153·016 Fllter,90-mlcron

MISCELLANEOUS
14·356S.028 Switch, Snap Action wlShort Actuator Arm
14~2397-028 Switch, Power
14·3695-038 Transformer, Stepdown, 120V-12V
14-4704-028 Auxiliary Actuator, Roller Lever
14-4705-028 Switch, Sub-miniature, Basic
14-1282-034 Fuse Holder
14-1219-034 Fuse, 3 Amp AGe (priced each pkg. of 5) 11OV& 230V
14-0139-034 Fuse. 2 Amp (11OVonly)
14-0592-034 Fuse, 1.25 MOL (230V only)
14-0599-138 Transformer 230V-115V Assy
14w520o-074 Instruction Manual

8-3
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•
Rilse Water
Valve (v6)

(phl14-51~)

Internal Standard
Pressurization Valve (v1)

(pin 14-3683-0(0)

sample
Pressurization

Valve (v3)
(phl14-3683-100)

San1>1e Needle
Block Assembly

(pin 14-3523-053)

FDter
(pin 14-5153-(16)

o

3-Port Backflush Valve (v7)
(pin 14-5142-050)

-•
San1>1e Transfer

Valve (v4)
(pin 14-3683:200)

Internal Standard
Transfer Valve (v5)
(pm 14-3683-3(0)

Purge PressureValve (va)
(pin 14-3683-400)

sur INT STn SAt1Pl£ SA.tR..E
I ZE TR,IJ6f" ER PRESSlffiZETR,IJ6f"ER

000

3-Port DraIn Valve (v9)
(pin 14-5143-050)

.'

Internal
Standard Loop

(pin 14-3885-067)

Internal Standard
Crail Valve (v2)

(pin 14-5137-0(0)

<.."':'

"
~

~

,~
._'~

.•. ~

"j
";

~...,
" ,,~

<.1

-')

~

~~:

AQUATek 50 Right Top Interior Components ..
~
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•
Pressure Gauge
forRinse water
pin 14-3712-000

Pressure Regulator!Gauge J

Rinse Water
pin 14-3701..(}5() Pressure Regulator

for Pressurization Gas
pin 14-1100-000

•

Vlat Advancer Mechanism
pin 14-3564-000

•

o

Left SIde Transfer Bukhead
pin 14-3785-016

oj

-j;

.1'
~

---~

AQUATek 50 Lower Left Interior Components
.]
-~
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(vA) 6-Port
Sample Valve

(vB) 6-Port Internal
Standard Valve

I.S. & Sample
FlowControls

•

ElevatorMechanism
pIn 14-5751-100

.~ S AN<.

000

o
•o

Pressurization Gas _---J

Adjustment Screw

Tilt Platform Assy_----I
pIn 14-5750-000

Vial Ejection
Chute

•

•

AQUATek 50 Right Interior
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•

BlankW8ter
Generator

"

Access door _-oJ

Viewing --+----+­
, window

Vial Ejection
Area

•

•

AQUATek 50 Right and Rear Views
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CoolerOutlet
Fitting

F3 3 amp AGClElectronics
pin 14-121g..()34

F2 3 amp AGC/Electronlcs
pIn 14-121g..()34

F1 2 ampMDUMaln
pIn 14-0139-034

-1--- Cooling Fan

oo

Concentrator
I/O Connection

o

BCDOutput
Connection

•

•

o

'lit!'
Sample Drain eBulkhead

Cooler Inlet
Fitting

0

InternalStandard 0 0

Drain Bulkhead

•
BlankWater -----I--------+-­
Generator o

CDIl'fTt

o

Pressurization
Gas FItting

Condensate
Drain Fitting

AQUATek 50 Rear Panel
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Transfonner
pIn 14-3695-038

© ~~~~ ~ o.

L=-QQQQH~Q

o [::3 =
C::::::::J C:::::::1 C::::::]
.C:::::::J [:::::::1 c::::::]
C::::::::J [:::::::' C::::::]
'==:::::=::::J -c:>-

C::::::::J C::::::J
...............
•••••••• a ••••

© C::::::::J

Multi-Function PCB
pIn 14-3750-100

BCD 1/0 Cable Assy
pIn 14-3692-000

••-c:>- 0i•• -<::::>- •

••-c:r- i
•• -<::::>- 0..-<::::>-

~ ••-c:r- ©

AQUATek 50 Electronic Section
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Switch Panel Assembly (pin 14-5193-0(0)

.'

L~

._~

.>

.~

1
•...~

-:~

.~

'el

CPU Board (MicroprocessOr)
without ROM (pin 14-4962-490)

~ ~ IOGlXlOOOOOOOOOGlXlOGlXlI [J0=•",,"' Ii!;, oo~ooo~ooooo~o_ .o0.:i:£ ttL..:J :
u uc:::::::::]- o~ •.v>.., . C> ®®® ®

C=J 0 1==1~0 1-
~c::::::)~J=~= ...200
eJ:::::] c::::] DomntUo~=~::::::::I [::::::'.1 1::::1 0 ~ nc>

: 0--~(~::] I=::tttttOt!tOQ~~:

ROM (pin 14-5139-075)

Buzzer (pin 14-2984-000)

Switch PaneJ (pin 14-5193-083)

AQUATek 50 CPU Board
,
,~

'~
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A

Adjusting sample chamber temperature 5-34
AQUATek50

components 3-2 to 3-14
installing 3-1 to 3-33
operating 5-1 to 5-34
power requirements 3-1
product description 1-4
specifications 2-2 to 2-3
summary ofoperation

one sample per vial 5-36
two samples per vial 5-37

unpacking 3-1
Assumptions regarding users I-I
Auto drain 3-19

B

Blank runs 5-20 to 5-22
Blank water generator. changing 6-2

c
Caution. defined 1-2
Clear key 4-5
Clock, viewing and setting 5-33
Concentrator

connecting the 2000 or 3000 to the
AQUATek 50 3-20
connecting the LSC-2 to the
AQUATek 50 3-22
desorb time. setting 5-6

Concentrator sampler size. setting 5-4
Connections

AQUATek 50 to the LSC-2 3-22
AQUATek 50 to the 2000 or 3000 3-20
AQUATek 50 to the ALS 2016 3-24
cooling bath 3-32
drain lines 3-32

Conventions used in manual 1-2
Cooler door sensor error 7-20 to 7-21
CPU board 3-14

AQUATek50

D

Danger. defined 1-2
Default program. 5-7
Default values 5-7
Desorb time. setting 5-6
Diagnostics 7-1

BCD program 7-4
inputs 7-2
motors and external outputs 7-3
outputs 7-3
solenoid valve outputs 7-3
switch valve outputs 7-4

f! Dilution 5-11 to 5-15
Display. problems 7-5
Drain lines. connecting 3-32

E

Electronic connections
AQUATek 50 to the LSC-2 3-22
AQUATek 50 to the 2000 or 3000 3-20
AQUATek 50 to the 2016/2032 3-24

Electronics section components 3-13
Elevator

mechanism errors 7-34
motor overload failures 7-34 to 7-35
sensor failures 7-37 to 7-43

Error screen. at start-up 5-1
Errors

cooler door sensor 7-20 to 7-21
elevator mechanism 7-34
motor overload 7-22
priority Sample door sensor 7-21
ram sensor 7-29 to 7-32
start of stroke sensor 7-24
vial on ramp 7-33 to 7-34



F

Fatal failures
elevator down sensor didn't open 7-39
elevator motor overload 7-34 to 7-36
elevator sensor failure 7-37 to 7-43
elevator up sensor didn't close 7-40 to 7-41
elevator up sensor didn't open 7-39 to 7-40

Figures, list of 1-2 to 1-3
Filter, sample, changing 6-1
Flow rates, setting

internal standard pressurize 3-27
internal standard transfer 3-28
sample pressurize 3-29
sample transfer 3-30

G

General information 3-1

H

Hydraulic connections 3-18

Illustration ofthe AQUATek SO 1-5
Installing the AQUATek SO 3-1 to 3-33
Internal standard, turning on and off 5-5
Internal standard handling system, leak check 6-6
Internal standard loop, changing 6-1
Internal standard loop volume values, setting 5-3
Internal standard vessel 3-5

cleaning 6-3
installing 3-25

K

Keypad 3-3

L

Leak checking
after installation 3-31
internal fittings 6-5 to 6-6
sample handling system 6-5
internal standard system 6-6

Line rinse, activating 5-5
Loading vials 3-33
Loops, changing 6-1

M

Mechanism and Sensor Errors 7-20
Method parameters, setting 5-7 to 5-18
Method scheduling/blank runs 5-19 to 5-22
Microprocessor, overview

keypad 4-4
operations 4-1
program panel 4-7
program steps

backflush filter 4-10
backflush needle 4-11
desorb 4-12 to 4-13
dilution loop fill 4-8
dilution transfer 4-9
internal standard transfer 4-10
prepurge 4-8
pressurize 4-9
purge filter 4-11
sample loop fill rinse 4-11
sample running 4-10
sample transfer 4-9
settle 4-7
standby 4-7
transfer line rinse 4-13
waiting for ready signal 4-8

Microprocessor board 4-1
Motor overload errors 7-22
Motors and external outputs 7-3

o

Operating the AQUATek 50 5-1 to 5-38
Overview, of manual 1-1
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Pneumatic connections
AQUATek 50 to the LSC-2 3-22 to 3-23
AQUATek 50 to the 2000 or 3000 3-20
AQUATek 50 to the 201612032 3-24

Power requirements 3-1
Powering up 5-1
Product description 1-4
Pressurization gas.adjustment screw 3-8;

3-16
Priority sample access door 3-4
Priority sample interrupt 5-23
Program steps

backflush filter 4-10
bacldlush needle 4-11
desorb 4-12 to 4-13
dilution loop fill 4-8
dilution transfer 4-9
internal standard transfer 4-10
prepurge 4-8
pressurize 4-9
purge filter 4-11

sample loop fill rinse 4-11
sample running 4-10
sample transfer 4-9
settle 4-7
standby 4-7
transfer line rinse 4-13
waiting for ready signal 4-8

Purge delay parameter 5-18

R

Ram sensor errors 7-29 to 7-32
Rear panel components 3-12
Replacement parts 8-1 to 8-3
Re-sampling 5-37 to 5-38
Right door components 3-10
Rinse, setting 5-6

AQUATek50

·s
Safety precautions 2-1
Sample chamber

temperature 5-34
adjustment 5-34
alarm 5-34
warning 5-35

Sample Drain 3-19
Sample Fill 5-18
Sample filter, changing 6-1
Sample handling system, leak check 6-5
Sample loop, changing 6-1
Sample loop volume, setting 5-2
Sample loops

sizes available 8-2
'~Sample pressurize

default values 5-7
flow rate 3-29 to 3-30

Sample transfer
default values 5-7
flow rate 3-30

Sample vials
jammed 7-33
loading 3-33
onramp 7-33

Scheduling methods 5-19 to 5-22
Scope, ofmanual I-I
Screen viewing angle, changing 5-33
Sequence of operation 5-25 to 5-32
Service calls 8-1
Setting flow rates 3-26 to 3-30
Setting method parameters 5-7 to 5·18
Solenoidvalve outputs 7-3
Spargers

sizes available 8-1
. Specifications 2-2 to 2-3

Standbymode 4-7
. Start of stroke sensor errors 7-24 to 7-27
Step-by-stepprocedures

typical sampling sequence 5-25 to 5-32
Summary ofoperation

one sample per vial 5-36
two samples per vial 5-37 to 5-38
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Transfer line
installation 3-16

Troubleshooting
BCD interface problems 7-9
BCD signaldiagnosis 7-11
cooler door sensor errors 7-20 to 7-21
concentrator I/O problems 7-5
diagnostic program

inputs 7-2
outputs 7-3

motor and external 7-3
solenoid valve 7-3

elevatordownsensor didn't open 7-39 to
7-40

elevator mechanism error 7-34 to 7-36
elevatormotoroverloadfailures 7-34 to

7-36
elevatorsensorfailures 7-37 to 7-43
elevatorup sensor didn't close 7-40 to 7-41
elevatorup sensordidn't open 7-42 to 7-43
mechanism and sensor errors 7-20 to 7-22
motor overloaderrors 7-22 to 7-24
priority sampledoor sensorerrors 7-21
ram motor overload 7-27 to 7-28
ram sensorerrors 7-29 to 7-32
start ofstrokesensor error 7-24 to 7-27
valve actuation problems 7-11 to 7-20
vial location on ramp error 7-33 to 7-34

u
Unpacking the AQUATek 50 3-1

v
Valves

actuation problems.7-11 to 7-20,
reference designations 7-2
solenoid outputmenu 7-3
switching outputmenu 7-4

Vial cooler 3-4
Vial ejectionchute ·3-7
Vial elevator 3-6
Vial tilt mechanism 3-6
Vial Tilt Platform

adjusting 6-4
cleaning 6-3

Vials
jammed 7-33
tim ramp 7-33

w
Warning, defined 1-2

AQUATek50
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