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SECTION 1-INTRODUCTION

ThelonPac® Cation Trap Column (CTC-1for 4-mm operation, P/N 040192) and thelonPac Cation Trap Column (CTC 2-mmfor 2-
mm operation, P/N 043132) strips trace cationic contaminants out of the eluent and prevents them from reaching the guard and
analytical columns. Thecationic contaminantswhich areremoved fromtheeluent by the CTC ofteninterferewith the precision of
trace cation determinations. Itsuseishighly recommended for high sensitivity gradient cation analysis. When performing acation
exchangeapplicationthat involvesan eluent gradient, aCTC should beinstalled between thegradient pump andtheinjectionval ve.

Tablel
lonPac CTC-1/CTC (2-mm) Packing Specifications
Column Particle  Substrate? L atex L atex Column Functional Group Hydophobicity
Diameter  X-linking Diameter X-Linking Capacity
pum % nm % meg/column

CTC1 500 8 N/A N/A 30 Sulfonic acid Low
9x24mm

CTC (2-mm) 500 8 N/A N/A 08 Sulfonic acid Low
4x3Bmm

amicroporous divinylbenzene/styrene polymer

Alwaysremember that assistanceisavailablefor any problemthat may beencounter ed duringtheshipment or oper ation
of DIONEX instrumentation and columnsthrough the DIONEX North America Technical Call Center at 1-800-
DIONEX-0(1-800-346-6390) or thr ough any of theDIONEX Officeslistedin,“ DIONEX Wor ldwideOffices.”
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SECTION2-INSTALLATION

ThelonPac Cation Trap Column, CTCisfilled with high capacity cation exchangeresin. Theprimary application of the CTCisto
strip cationic contaminants, such as metallic cations, from the acid eluents used in applications requiring the gradient el ution of
cations. These contaminants often interfere with the precision of trace level analysis.

TheCTC-1 can aso beused asan eluent ammoniatrap in cationic amino acid anayses (see Section 2.3.4, “CTC-1 Initial Start-up
for Trapping Ammoniain Amino Acid Eluents”).

TheCTCisinstalledin place of the high pressure Gradient Mixer that isnormally positioned between the gradient pump pressure
transducer and the injection valve.

2.1 Chemicals Required

Makesurethat all eluentsaremadewith high purity chemical s. Reagent gradeinorganic chemical sshoul d alwaysbeusedto prepare
ioniceluents. Whenever possible, inorgani c chemical sthat meet or surpassthel atest American Chemical Society standardfor purity
should be used. These inorganic chemicalswill detail the purity by having an actual 1ot analysis on each label.

Table2
Recommended Eluentsfor Cation Analyses

P/N Analytical Column EluentType CationTrapColumn
030831 HPIC™CSL HCI CTC1
035371 lonPacCS2 HdA CTC1
037024 lonPacCS3 DAPHCI CTC1
(037028 lonPacCS5 Oxalicacidor PDCA* CTCNot Recommended
(039591 lonPac Fast Cation-I DAPHCI® CTC1
039633 lonPac Fast Cation-I1 DAPHCI CTC1
043015 lonPacCS10 DAPHCI CTC1
043127 lonPacCS11 DAPHCI CTC(2-mm)
044001 lonPac CS12 (4-mm) HClorMSA?0rH,S0,! CTC1
044019 lonPacCS12 (2-mm) HCl orMSA or H,SO, CTC(2-mm)
046073 lonPac CS12A (4-mm) HCl orMSA or H,SO, CTC1
046075 lonPac CS12A (2-mm) HClorMSA or H,SO, CTC(2-mm)
044123 lonPacCS14 (4-mm) HClorMSA or H,SO, CTC1
044121 lonPacCS14 (2-mm) HClorMSA or H,SO, CTC(2-mm)
Notes

#1. Useonly concentrated UL TREX® gradeor BAKERINSTRA-ANALY ZED®for tracemetalsH,SO, or HCI.
#2: Useonly reagent grade MSA (methanesulfonic acid).

#3: UseDIONEX DAP(DL-2,3-diaminopropionicacid, DAP-HCI, P/N 039670) Reagent for cation el uents.

#4: Oxalicacidand PDCA (Pyridine-2,6-dicarboxylicAcid, PDCA, P/N 039671) will stripmetalsfromtheCTC.

Thedeionized water usedto prepareel uentsshould bedegassed Typel Reagent GradeW ater having aspecificresistanceof 18.2
megohm-cm. Thedeionized water should befreeof ionizedimpurities, organi cs, microorganismsand particulatematter larger than
0.2um. Bottled HPL C-Grade Water should not beused sincemost bottled water containsan unacceptablelevel of ionicimpurities.
Finally, degasall deionized water prior to preparing any eluents.
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2.2 Solutions Required

WARNING
Hydrochloric acid (HCI) vapors are very corrosive. Avoid breathing the vapors. Dilutions of HCI
from the concentrated acid (38%) should be made in a fume hood.

Calculate the amount (in grams) of concentrated acid that you need to add to a 1-liter volumetric flask. See Table 3, “ Acid Stock
Solution Formulations.” For example, if the HCI concentration is38%, you need to weigh out 95.95 gramsof concentrated HCI to
obtainal.0M HCI solution. Carefully add thisamount of HCl toa1-liter volumetricflask contai ning about 500 mL of deionized water
with aspecific resistance of 18.2 megohm-cm. Then dilutethe solution to the 1-liter mark and mix thoroughly.

Table3
Acid Sock Solution Formulations

Stock Solution Component Final Volume
Concentration Type MW % g L
10N HC 3647 33 95.95 1
SeeNotel DAPHC 14057 100 N/A N/A
10N H,S0, 98.08 B 5004 1
10N MSA 9%.10 100 9%.10 1

Notel

TheCTC conversion solutionis50 mN HCI/20 mM DL -2,3-diaminopropionic acid monohydrochloride (DAP). See
Section 2.3.1, “Equilibration of the CTCto DAP-HCI Eluents” for detailsof conversion. DAPHCI isan expensive
reagent. Assess your needs before making large quantities of stock solution.

2.3 Installation of the Cation Trap Column, CTC

A. Removethe high pressure Gradient Mixer installed between the gradient pump pressure transducer and the injection
valve.

B. Connectthelinefromthegradient pump pressuretransducer totheinlet of the CTC. DIONEX trap columnsare packed
with low efficiency resin because they are not positioned in the analytical pathway (injection valve--guard and
analytical columns--suppressor--detector). Itisnot important which end of thetrap columnisinitially designated asthe
inlet or outlet end of the column but after thetrap columnisinstalled inthelon Chromatograph, it iswisenot toreverse
the column becausetheinlet end of the column will concentrate both particul ates and ionic eluent contaminants. With
thisinmind, DIONEX placesaflow directionarrow onthelabel of the CTC (seeFigurel,“lonPac Cation Trap Hardware
Configurations”).

C. Connect ashort length of liquid line from the outlet end of the CTC and direct it to awaste container.

2.3.1 Equilibration of the CTC to DAP-HCI Eluents

A. Preparea500mL solutionof 50mN HCI/20 mM DL -2,3-diaminopropionicacid monohydrochloride (DAP). DAPcanbe
obtainedfromDIONEX (P/N 039670).

1 Weighout1.4gDL-2,3-diaminopropionicacid monohydrochloride(DAPHCI, MW 140.57) intoa500 mL volumetric
flask.

2. Add25mL of 1 N HCI stock solution to the flask.
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3. Usedegassed, deionized water having aspecific resistance of 18.2 megohm-cmto dilutetheeluentto 500 mL. Mix
thoroughly to dissolve.

B. Inthefollowingconversionprocedureitisassumedthatthe CTC-1lisoperatedat 2mL/minandthe CTC (2-mm)isoperated
at 0.5mL/min. Asageneral rule, theflow ratesand el uent volumesused on the CTC (2-mm) areapproximately 1/4 of the
flow rates and eluent volumes used on the CTC-1.

Theinitial conversion of the CTC to the DAP-HCI form is achieved by pumping the conversion solution through the
CTC-1or CTC(2-mm) for approximately 4 hoursor overnight at 1/4 of theaboveflow rates. | n subsequent regenerations
of the CTC after extended system use, the conversion solution through the CTC at the above flow ratesfor 30 minutes.
This 30 minute regeneration is adequate to remove the contaminants retained during use.

C. Preparetheappropriate DAP-HCI eluent for your application (consult theinstructions shipped in theanal ytical column
Product Manual). Pump the el uent described for the application through the CTCfor 30 - 60 minutes. The column should
beequilibrated within 30 - 60 minutes.

D. DisconnectthewastelinefromtheCTCandinsertitintotheionchromatograph eluent flow path by connecting theoutl et
of the CTC to port #1 of theinjection valve using a short length of tubing with an ID of 0.010" or less.

E  Turnonthepump. Wait until the baseline hasstabilized. Runtwo standard calibration runs. If the successiveinjections
show retentiontimesfor agiven solutewithin 5%, the CT Cisfully converted and equilibrated. Y oumay not seesignificant
differences in background conductivity with the addition of the CTC to the system.

2.3.2 Regeneration of the Cation Trap Column When Using DAP-HCI Eluents

Toregeneratethe CTC when using DAP-HCI columns, repeat the conversion stepsin Section 2.3.1, “Equilibration of the CTCto
DAP-HCI Eluents,” StepsA-E, but pump 60 mL rather than 450 mL of the conversion solution preparedin Step A throughthe CTC
at 2mL/min. Sincethecolumnisalready inthe DAP-HCI form, this30 minuteregenerationisadequateto removethe contaminants
collected during previous analysis.

2.3.3 Regeneration and Equilibration of the CTC to Hydrochloric Acid, Sulfuric Acid or Methanesulfonic
Acid

Thisprocedureisused for the general removal of contaminantsfromthe CTC. Itisalso used to remove DAPfromthe CTC when
converting it for usewith HCI, MSA or H,SO, eluents.

Inthefollowing conversion procedureit isassumed that the CTC-1isoperated at 2 mL/minandthe CTC (2-mm) isoperated at 0.5
mL/min. Asagenerad rule, theflow ratesand eluent volumes used on the CTC (2-mm) are approximately 1/4 of theflow ratesand
eluent volumes used on the CTC-1.

A. Disconnect theguard and analytical columnsfromtheinjectionvalve. Install the CTC after theinjection valve. Collect
the effluent from the CTC in awaste container.

B. Dilutetheacid stock solutionto obtainal00 mN acid concentration of the new eluent acid type (HCI, MSA or H,SO,).
C. Rinsethe CTCfor approximately 1 hour with the 100 mN acid solution.

D. Equilibratethe CTC for approximately 1 hour with the strongest eluent used in the application.

E Reconnect theguard and analytical columnstotheoutlet of theinjection valve. Reinstall the CTC between thegradient

pump pressure transducer and the injection valve (see Section 2.3, “Installation of the Cation Trap Column, CTC").
Resumeoperation.




lonPac CTC Manua Document No. 034536-05 Page 7 of 10

2.3.4 Initial CTC-1 Start-up Procedure for Trapping Ammoniain Amino Acid Eluents

A. Removethecationexchangeresin(inthehydrogenform) fromthelonPac Cation Trap Columnandboil itin0.5M NaOH
(or0.5M LiOH if usingalithium buffer system) for about 1 hour. Rinsewithlargeamountsdeionized water withaspecific
resistance of 18 megohm-cm. Finally rinsewith buffer A to equilibratetheresin.

B. Loosely pack theresinback intothelonPac Cation Trap Column body. Assembleashort length of 1/8inchline. Connect
one end of the line to the outlet of the lonPac Cation Trap Column and the other end to the bulkhead inlet of the low
pressuresideof the pump. Connect thelinefromthe eluent reservoir totheinlet end of thelonPac Cation Trap Column.
Reprimethepump.

C. Follow steps A and B to prepare an lonPac Cation Trap Column in the appropriate salt form for the B buffer line.
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SECTION3-TROUBLESHOOTING GUIDE

Thepurposeof the Troubleshooting Guideisto hel pyou solveoperating problemsthat may arisewhileusinglonPac CTC columns.
For moreinformation on problemsthat originate with thelon Chromatograph (1C) or the suppressor, refer to the Troubleshooting
Guideintheappropriateoperator’ smanual. If you cannot sol vethe problem onyour own, contact thenearest DIONEX Office(see,
“DIONEX WorldwideOffices’).

Table4
CTC-V/CTC (2-mm) Troubleshooting Summary

Observation Cause Action Reference Section
High Back Pressure Unknown I solate Blocked 31
Component
Plugged Column Replace 31D

Bed Supports Bed Supports

Other System Disconnect, Replace Component Manual

Components
Unstable Retention Unequilibrated System  Lengthen First Eluent 32
Times Time before Inject

Bad Eluents Remake Eluents Section 2
High Background Bad Eluents Remake Eluents Section 2
Conductivity

Contaminated Columns Clean Column Section 3.3

Contaminated
CSRSor CMMS

Contaminated Hardware

Clean Suppressor

Clean Component

Component Manual

Component Manual
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3.1 High Back Pressure

If the CTC isthe cause of high back pressure, itsinlet bed support may be contaminated. To change the bed support follow the
instructions below using one of the two spare bed supports included in the Ship Kit.

A. Disconnect the CTC from the lon Chromatograph.

NOTE

Whenever you disconnect aliquid line with aThermoFl are Fitting, inspect the opening of thelineto be surethat it isnot
occluded. When reconnecting the liquid line, be careful not to over torque the bolt. Overtightening the bolt can seal off
theend of theliquid line at the ThermoFlare.

B. Using two open-end wrenches, carefully unscrew theinlet (the end with the label) column end fitting.

C. Turntheendfitting over and tap it against abench top or other hard, flat surface to remove the bed support assembly.
If the bed support must be pried out of theendfitting, useasharp pointed object such asapair of tweezers, but be careful
that you do not scratch the walls of the end fitting. Discard the old bed support assembly.

D. Placeanew bed support assembly into the end fitting. Carefully screw the end fitting onto the column so that the seal
washer seats properly between the end fitting and the end of the column.

CAUTION

If the column tube end is not clean when it isinserted into the end fitting, particulate matter may prevent a proper seal
between the end of the column tube and the bed support assembly. If thisisthe case, additional tightening may not seal

the column but instead damage the column tube or the end fitting.

E Screw the end fitting onto the column until it isfinger tight and then using wrenches, tighten it an additional 1/4 turn

(25inx Ib). Tighten furt

her only if leaks are observed.

F. Reconnect the CTC to the lon Chromatograph and resume operation.

A
s{

3.2 Unstab

Column Line
Description

CIC1

CTC (2-mm)

NN
Bl [E

CTCA

Figurel

A LA

g+-o—dhe-3gr

CTC {(2-mm])

lonPac Cation Trap Har dwareConfigur ations

Assembly
P/N

045287
039037
042772

052809
042955
042772

Component
Descriptions

End Fittings (1)
Bed Support Assembly (2)
Plug (not shown)

End Fittings (1)
Bed Support Assembly (2)
Plug (not shown)
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A.

B.

If thecolumnisnot fully equilibrated after conversion, retentiontimesfor agiven solutemay vary morethan 5% between
injections. Equilibrate for another 30 minutes and retest.

If the conversion of the column is not complete retention timesfor a given solute may not be with 5% of one another.
Repeat the conversion stepsin Section 2.3.2, “Equilibration of the CTC to DAP-HCL Eluents,” stepsA - E.

3.3 High Background Conductivity

A.

C

If the CTC hasbecome expended after extended use, cal cium and/or magnesium peak artifactswill be observed during
the analysis of blanks (such as deionized water). This happens when eluent contaminants normally not trapped by the
CTC are concentrated on the guard or analytical column during equilibration with weak eluent. After a stepwise or
gradient changeto astronger second el uent, they elute causing quantification interferences. These eluent contaminant
peaksintheblank analysismay al so beobserved whenthe CTCisremoved fromthesystem. Weretheel uentsformul ated
correctly and did the chemical sused to make them havetherequired purity (see Section 2.1, “ChemicalsRequired”)?
Itisimportant that hydrochloric acid eluentsare always be prepared from trace metal grade concentrated hydrochloric
acid.

IstheCTCinstalledinfront of theinjectionvalveintheanalytical flow path (see Section 2.3, “Installation of theCation
Trap Column, CTC”)?If the background conductivity ishigh when the CTCisnot installed in the system between the
gradient pump pressure transducer and the injection valve (in place of the high pressure gradient mixer), the eluent
containsmeasurabl e cationic contaminants. If anew CTC or afreshly regenerated CTC (see Section 2.3, “Installation
of theCation Trap Column, CTC") isinstalled and thebackground conductivity decreases, the columnistrapping el uent
contaminants.

Temporarily replacethe CTC, guard and analytical columnswithtwolliquidlinesbetweenthepumpandinjectionvalve
and injection valve and the Cation MicroM embrane Suppressor. Observe the background conductivity. Replace the
CTC and observe the background conductivity. If the eluent isfreshly prepared with high purity chemicalsand if the
background conductivity decreases when the CTC is removed, then the CTC is the source of the background
conductivity and needsto beregenerated. To regenerate aCTC that isoverloaded with contaminants, follow the steps
inSection 2.3.3, “Regeneration of the Cation Trap Column After Using DAP-HCI Eluents”).
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