AEROTrap 6000

User Manual




Read This First!

Essential Instructions . ix

Scope of the ManUab....eciiiseennsrmrsssssissmsmsicrsisssesssrmssses xi

Section 1.0 Introduction

1.1 Overview 1-1
1.2 Product Description . . 1-1
1.3 Concentrator Functions 1-2
1.4 System Configurations . 1-3
1.4.1 AEROTrap 6000 with AEROTrap Autosamplers................. 1-3
1.4.2 AEROTrap 6000 with Cryofocusing Module..............c...... 1-3
1.4.3 Other COnfigurations...........cweueeceesrecesiereninianeenesseescerss 124
1.5 Product Specifications weel-5
1.5.1 The Cryofocusing Module ..., 1-7
1.6 Safety Precautions 1.7
1.6.1 Electrical Warning.........c.cccovvvmievimiimrnninnnnnnssissinnnies 1-7
1.6.2 Heater BUITIS «..ocoevveecrrrneretescaseesinnsrnnssssssansrsnsssnssssssnsssssnsns 1-8
1.6.3 Coolant CONNECHIONS .......covervemerceeciisisistsraarsssssresessaananssns 1-9

Section 2.0 Getting Started

2.1 Overview 2-1
2.2 Getting Ready for Installation 2-1
2.2.1 Operating EnVirONMENt .......ccoouvmerrriniiiiiiisssse: 2-1
2.2.2 Power ReqUIrements ........covcivmmemnmns s 2-1
2.2.3 Gas Supply ReqUITCIMENnts ........ovvvvvivieccsinminerisnssinismessens. 2-1
2.3 Unpacking the Concentrator 2-3
2.4 Major Components.. 2-4
2.4.1 Hand-held Termunal .......c.occceenccnrrimmnessesesnseeseeens 274
2.4.2 Front-Panel Display ..........ccccomimrennicnienn i 2-4
2.4.3 Sample Heater Assembly ..o 2-5
2.4 .4 Moisture-Control SYStem ... cmeiennnnnnescs e 2-6
2.4.5 Internal TraP .. .cocccciiimniae et et nnsies 2-6

2.4.6 Electronic COMPONENLS ......cvvveierrereersererioemsmieninsanisssnessen 20



Section 2.0 Getting Started, cont.

2.5 Gas Inlets and OQutlets ......ccvvvveneie 2-7
2.5.1 Sample/Sweep GasInlet ..., 2-8
252 Carrier GasInlet ... 2-8
2.5.3 Coolant Inlet and Qutlet ... 2-8

2.6 6000 Valves and Lines ............... 2-8

2.7 Autosamplers 2-10

2.8 Cryofocusing Module............... 2-10

Section 3.0 Setting Up the 6000

3L OVErview o, JOUPPIRRRO, 1 |
3.2 Making Preumatic Connections . 32
3.2.1 Connect the Sample/Sweep GasLine ..o 3-3
3.2.2 Install the Transfer Line .........ccccccoiimmmmnveiemrcremsiis s 3-3
3.2.3 Connect to the GC and Carrier Gas Supply ......cccevnnnnnnn, 3-6
3.2.4 Connect the Coolant Lines .............ceceerevmmeccrcciciccccniiiinnn 329
3.3 Installing the Sample Tube ............ 3-10
3.4 Making Electronic Connections...... 3-11
3.4.1 Install LOgic Cards .......ccooeceeiiiiiiiieiieieeicestneree s 3-11
3.4.2 Connect t0 ACCESSOTIES ovverr e sms s s s ses e 3-12
3.43 Connect 10 the GC . ...t 3-12
3.5 Leak-Checking i, 3-13
3.5.1 General InStructions ...........cocecevvvvvemrvereeceeevien s csssensnenen 3713
3.5.2 Leak-checking Procedures .........ccccvvvviinicinencinnvnnnsnnninnnns 3-13

Section 4.0 Understanding Operating Steps

4.1 Overview ... wed-1
4.2 OQperating Sequence " 4-1
4.2.1 Steps in an Operating SEQUENCE ...........cocvviiiiriinninneneenns 4-1
4.2.2 Operating Cycle Time ... e, 4.2
4.2.3 Operating Step Parameters ..........oooeevervvennneevvrenrcveesececeen 423
4.3 Understanding Operating Step Parameters — I
43.1 Sample Desorb Ready .....ovvvvvvvvvvveniircveiine i, 4-7
4.3.2 GC Synchromize ......cooovovriniincinniisissisnnessisnsrensnnrnenen 47
4.3.3 Sample SWEEP ..o 4-7
4.3.4 Trap CoOldOWT ..ovvvereee e et 4-7
4.3.5 Sample Desorh ... 4.7



Section 4.0 Understanding Operating Steps, cont.

4.3.6 MCS CoOldOWR .....civiiinviinireni s aresnssnrois st s ssansnns 4-7
4.3.7 Cryofocusing Module Cooldown...........ccooviiinniinnnnninienn 4-7
4.3.8 Trap Desorb ReadY .....c..covveiminnrcnsnnncscsninnsnsssisssoseessssnns 4-8
4.3.9 Trap Desorb Preheat.........oooeeeeveciciiiiiiiiinnenne, 4-8
4.3.10 Trap Desorb/Sample Bake..........cccovvviimviremomreensiciicniisiinnnns 4-8
4.3.11 Cryofocusing INJect .......cccevviniiininrnrvnsnrenrneensssssissersorsennnd=9
4312 Trap BaKe ........ccovvmiiiiinctrcnectccveenie et ass e 4-9

Section 5.0 Using the Terminal Keypad and Screen

5.1 Overview 5-1
5.2 Using the Hand-held Terminal 5-1
5.2.1 Installing the Hand-Held Terminal..........ccooovviinninnininanins 5-2
5.2.2 Vanable-Function Keys ..., 5-2
5.2.3 Control KeYs ....cccoeiimmminiiiiiiiniisisnisns st ssssssnesss 5-3
5.2.4 NUMEHC KEYS ccovovirrrirecrcrticiiiser it snessens 3=
5.3 Using Screens 5-6
5.3.1 Front-Panel Status Display........c.ccccocniniiniinennnennn, 5-6
5.3.2 Status SCreens ......ccccviiiiiviiiiimmir it 5-7
5.3.3 Menu SCIEEMS....c.ovvvveirrrirct i an s 5-8
5.3.4 ACHON SCIBENS .....cevvviniiicivenrienirnrrsnrersrostesstse st sssrnssnensnsrseas 5-8
5.3.5 Data BNy SCreENS ...cccccovirmmiiiiircereeeeeeeessnerenrmesersr e sisssasinns 5-9
5.4 (Getting Started 5-10
5.4.1 Performing Self TeStS......ocvrveviverreerrerrsseesreessesnsseensnssssess 5= 10
5.4.2 Exiting the Self Tests ......cccocvvievvviiniinirenressnnesraneas 5-11
5.4.3 Clearing a Self-Test Ertor .........c.oooniniimnimnsmsmree i neies 5-12
5.4.4 Setting the Date and Time .......ccccooniininmnmrrenmrenseerinens 5-13
5.4.5 Setting the Screen COntrast ..., 5-14
5.4.6 Checking the Unit Type and ROM Version..............cccevevene 5-15
5.5 Configuring the 6000 5-16
5.5.1 Specify the GC Port Type «..ccoovvvrimvrmveirciniiiiniiiininneas 5-16
5.5.2 Specify Handshaking ... s 5-21

Section 6.0 Programming the 6000

6.1 Overview., 6-1
6.2 Using Default Methods 6-1
6.2.1 Default Method 1 ..o eremerrerserrriiisstiies s s s sressssanans 62



Section 6.0 Programming the 6000, cont.

6.2.2.Default Method 2 ...ooovei e 6-3
6.2.3 Default Method 3 ..ottt 6-4
6.2.4 Default Method 4 ..o 6-5
6.2.5 Default Method 16 ... 6-6
6.3 Creating Custom Methods ... 0-7
6.3.1 Select a Method......oc.oovvvieieeee e essiisssceneneenensnenn 07
6.3.2 Specify an Autosampler ... 6-7
6.3.3 Copy an Existing Method...... SOOI OOOUOURRPUIO . i .
6.3.4 Using the Method Editing Screens cerrrarnne e areasenn s 029
6.4 Restoring Defaull Parameters.............. 6-16

Section 7.0 Scheduling and Running Samples

T.0 OVErview e esssssessassssenssnnnnins ..7-1
7.2 Crealing a New Schedule....ncccciininnnn ——" Y |
7.2.1 Establish a Method Schedule .........cccocvrvrrnniirerereeeseieseneen 7= 1
7.2.2 Enter Schedile Parameters........ccoveeiinnnrnencccsncnncninnnn 7-2
7.2.3 Run the Schedule ..., 7-5
7.2.4 Changing the Schedule During A Run......cocooiiiinn 7-5
7.2.5 Restoring the Default Schedule ... 7-5

7.3 Run a Sample cenrenessanensnii S
7.3.1 SAMPIE SWEEP ..o evieeirceeestirer e 7-6
7.3.2 Trap COOMOWN .ccoiiierriiiiiiesrresei e 7-7
7.3.3 Sample Desorb ..o 7-7
7.3.4 MOCS COOIIOWI ..vveievirceeeeeinein e ssss s ssmmssiccnrnes s 7-7
7.3.5 Cryofocusing Module Cooldown ..., 7-8
7.3.6 Trap Desorb Ready ..o 7-8
7.3.7 Trap Preheat .. SO UUUUUUOUOUIUUTTURPIOPPRN L.
7.3.8 Trap Desorb/ Sample Bakc SO RO PO OTRROPY £
7.3.9 Cry0 INECT.cccviiiiiciiis st 7-9
7.3.10 THAP BAKE ...vocveversreceieisisansc e smssmnisisansneenss 129

7.4 Making Subsequent Runs................ 7-H)
5 Interrupting a Run.............. W7-1

7.5.1 Change the Normal Step Sequence .........oooeveeneneiennenenn 1511
7.5.2 Resetting the Schedule ... - 12
7.5.3 Reviewing Current Status .........ccoccvemeecresesssnsnsneeenssnnreees 1243
7.6 Reviewing Temperature ... .7-14




Section 8.0 Maintaining the 6000

8.1 Overview 8-1
8.2 Loading a Sample 8-1
8.2.1 Removing the Blank Tube........ccooiiiiniiiicni, 8-1
8.2.2 Handling Samples .......coovvvvmvrmvevere i 8-2
8.3 Changing the Internal Trap . 8-4
8.4 Cleaning the System rersresaesnrsresessistietastaaans 8-5

Section 9.0 Service and Parts

9.1 Calling for Service - 9-1
0.2 6000 Parts LiSt.....ccecoeevieccmserssssnmssmrmssssicssssiasiisssssssseesssssssssasasas 9.1
9.2.1 Sample HARAING .......cocovovoiiiniiininnssniinc e 91
0.2.3 TUBINE ....oeoviereararinmirinrcrreeistas st 9-2
0.2.4 EIECHOMITS .....oveevirsieeiainraaraeraeassimrressissssssnssnssssssnssnseseessasssasans 9-3
0.2.5 TIAPS......o ittt cccenrarcece et enss bt ts s e
9.2.6 Heaters and AsSSemblies .........o.eervvvervccrrecrciminininnen.9-4

9.2.7 Valves and Preumatics ......c.c.coccovvcirmmmmmcivcn e 9-4
Q.2.8 MiSCEIlANEOUS......ccvverrrerrnerrneceree e sssse s s rsnnaraseeraans 9-5
9.3 Cryofocusing Module Parts List.. 9-6
9.3.1 EIECHOMICS ..c.vviivivvneernrreeereenriesivenenasnnessnessnessnsssnesssesiassssnesns 9-6
D32 HEALELS ooooveeeeeeeeeeereeeeeeveee e e e eeeimtsasseestsasasasstassssnntnes naneensasasaes 9-6
0.3.3 FUttNES .oooveiireseeieeeeniraiiim s cesisssis s ssssstesaas s ats st sbesssesnas 9-6
.34 TUDING ..ottt s 9-6
0.3.5 MISCELLANEOUS.....cccvvivreeeieeiieeitceceeeeerrarrre e sress s sasans b saes 9-7



1.1 Overview

1.2 Product
Description

AEROTrap 6000

Introduction 1

This section describes the AEROTrap 6000, defines its basic functions
and system configurations, provides technical specifications, and outlines
safety considerations for its use.

The AEROTrap 6000 (Figure 1-1) is a concentrator that allows automatic
processing of air samples for analysis by gas chromatography.

Figure 1-1. AEROTrap 6000

The basic unit is equipped with a single sample tube-and-heater assembly
and a hand-held terminal (purchased separately). It can be set up in
several different configurations to run up to 32 samples, as described in
Section 1.4 System Configurations.

You can also program the 6000 to run different sample sequences. Please
refer to Section 6.0 Programming the 6000 for information about
customizing operating sequences.
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1 Introduction

1.3 Concenirator The AERQTrap 6000 desorbs volatile organic compounds from sorbent-
Functions packed sample tubes or canisters. Then it concentrates them for delivery
to a gas chromatograph. Figure 1-2 illustrates the steps in the process:

1. A tube holding ths sample to be
analyzead is loadad on the front

pane! of the 6000.

2. A cryogenic trap inside the
concentrator is cooled with liguid
nitrogen to a temperature as low
as -190°C.

3.Sample (or sweep) gas flows

through the unheated sample tube
Carrler

to sweap oxygen and water vapor s;agglo gas
away from the sample. The user flow
can scheduls this step before or L <— R

after the interal trap is cooled.

4.The sample tube is heated to
release organic analytes from the
sorbent packing. Sample/sweep tube

gas flows through the tube to carry

analytes out of the tube and Sampla gas flows

through the satrple tube
deposit them on the intemal trap.

| I 5.The internal trap is then heated to
B to the

ac desorb the concentrated analytes from

the trap. The heated trap is backflushed

Trap Is
backflushed T with gas to deliver a tight band of organic
with carler gas analytes to the gas chromatograph,

Figure 1-2. 6000 Functions

1-2 AEROTrap 6000



1.4 System
Configurations

1.41 AEROTrap 6000
with AEROTrap
Autosamplers

1.4.2 AEROTrap 6000
with Cryofocusing
Module

AEROTrap 6000

Introduction 1

The basic unit processes a single sample (according to protocols based on
USEPA TO-1 or TO-2) and delivers the resulting analytes to a gas
chromatograph. You may also purchase other Tekmar accessories which
can extend and enhance 6000 functions.

AEROTrap 6016/6032 Autosamplers make it possible for the 6000 to
process up to 32 samples automatically using the configuration shown in
Figure 1-3.

AEROTrap 6000

AEROTmp 6016

Figure 1-3. AEROTrap 6000 with an Autosampler

Connected to AEROTrap autosamplers, the 6000 can desorb samples
from up to 16 tubes (with the AEROTrap 6016) or up to 32 tubes (with
the AEROTrap 6016 and 6032). The autosamplers also process samples
according to protocols based on USEPA TO-1 and TO-2.

Most air applications require analysis on narrow-bore capillary columns
(0.32 mm LD. or less). For better component resolution on a narrow-bore
column, Tekmar recommends that you use the AEROTrap 6000 with a
Cryofocusing Module.

« Highly volatile components desorbed from the internal trap of the 6000
are refocused and condensed in the trapping area of the Cryofocusing
Module as carrier gas passes through the module to the GC.

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

« Then the Cryofocusing Module is heated and flushed with carrier gas to
release the analytes already on the GC column.
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1 Introduction

143 Other The 6000 can also be set up to measure:

Configurations « VOCs in ambient air, using a canister collector according to USEPA
TO-14 protocol.

» VOCs in ambient air according to modified USEPA TO-1, TO-2, and
TO-14 methods.

1-4 AEROTrap 6000





