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Warranty

Post-sales
service

Replacement
parts availability

1. Validity
Please consult your Shimadzu representative for information about the
extent of the warranty.

2. Terms .

The manufacturer will provide free replacement parts for, or repair free
of charge, any instrument that fails during the warranty period, if the
cause can be attributed to a defect in manufacturing.

3. items not covered by the warranty

The warranty does not cover malfunctions that result from:

a) misuse;

b) repairs or modifications made by any company other than the manu-
facturer or an approved company;

c) external factors;

d) operation under severe conditions, such as: environments with high
temperature, high humidity, corrosive gas, vibration, etc.;

e) fire, earthquake or other forces of nature;

f) moving or transporting the unit after its initial installation.
The warranty does not cover replacement of consumable items or
parts that can be regarded as consumable. (For example, the service
life of an LCD display panel depends upon actual operating condi-
tions.)

If any problem occurs with this unit, inspect it and take appropriate
corrective action as described in “9. Troubleshooting.” If the problem
persists, or symptoms not covered by the Troubleshooting section occur,

contact your Shimadzu representative.

Replacement parts for this unit will be available for a period of ten (10)
years after the discontinuation of the product. Thereafter, such parts may
cease to be available. Note, however, that the availability of parts of the
unit not manufactured by Shimadzu shall be determined by the relevant

manufacturers.




Hardware
validation

Service contract

The unit and the systems should be checked periodically to ensure that
they function normally, or the analytical data may not be reliable. To this
end, it is necessary to carry out periodic hardware validation and keep
records of the validation. There are two types of hardware validation -
component validation and system validation. The purpose of component
validation is to check that the individual components of the system func-
tion normally, while that of system validation is to check that the system
as a whole (the components in combination) functions normally.

Before shipment from the factory, this unit was inspected carefully.
Detailed information on the hardware validation can be found in “8.
Hardware Validation.”

A service contract is available where a qualified Shimadzu-approved ser-
vice person performs periodic inspection of the components and the sys-
tem, and provides reports of results. Details of the contract can be

obtained from your Shimadzu representative.



Introduction

Chapter 1 Safety INSIrUCLIONS ... ..o 1-1
1.1 Precautions for Safe OPeration .........ccuccuvernmmrmsissreesesiesstsssstssrssssasessesnaneases 1- 2
1.2 Static Electricity PIECAULIONS ..cvococverriererceiticecsns e is e smese s sassa e s essass s emcnsbtansane 1- 7
1.3 Precautions for Mobile Phase Selection and Use .......cocovveiieennnns et s 1-10
1.4 Warning Labels ..o eveene e ettr s neen it 1-11

Chapter 2 Overview and FeatUres ...............cocowmrrecorimreceecmsnemseenseessssssenssssssssnsans 2-
2.1 Overview and FEAUFES ...ooiceiiiieeeeeiercceieriae e easseset oo esbeesesen e bensrasssab b e e s s s e s aneasisean 2- 2

Chapter 3 Component Descriplion ... 3-1
70 S o 1+ OOV OO TS SSOU P OP I SU RSP ISROPS 3- 2
3.2 BACK coioeieict s eeerrrs e e e e a s et st bt e n e e e et s AT en e Rs s e e a4 Renbn s b e st e st abe e 3-3
3.3 Cell (CDD-T0AVD) cietiieceirerieeececsiresseiene st sn et s re e bt eb s s e s b ene e an s j- 4

Chapter 4 Accessories and Opions ... 4- 1
B.1  ACCESSOTIES ueriieieieeieamesireiereattasaeesseesare e s eeanbesaeesmbsateaaeessnesn e o s s e s n s n e s b e an e n e s b et 4- 2
4.2 Optional PArtS ....cooeeieeie ittt et b s e e s s 4-

Chapter 5 Installation Procedures ...t 5-1
5.1 INStAllAHOMN SIS L..iveieioireeeirriereeerereareeeaenrer e e e e e e eresr s ret e sarsnb T s as s a e s e 22 m e raaggs e e e ne s 5- 2

5.1.1 Suitable sites, and site PrEPAration ......c..cccveerisriinvinermimsee e st s 5- 2
5.1.2 Required installation SPACE ......ccccoiieemiiirieimesierariere ittt 5-3
5.2 INSEAILATIOTL .oeiueiiieicrieeeieeecieie e s eesree e e eecansre s sas e b e eamaesas s s e b ean e st e e mt et bansnnseabeaneartos 5- 4
5.2.1 INSTAILAKION ..oorveireienrire e e e e ce s e ieteserertre b r e st s s e ne s e e b srm e s me s a e r s sarra s ns e annens 5- 4
5.2.2  Stacking BIACKELS ..c.ocovvreivererieee ettt rr s b s ae st e nene s 5- 4
5.3 Connecting the POWET SUPPLY ...cveciiiecrtiiennrirecrii et st s 5- 6
5.3.1 Connection to POWET OULIEL .....c.ciiiiciiiiiimrniinrrrr s see et set st st eanees 5- 7
5.4  Plumbing PIEDATAION ....ccccriiiiriccericneseeemimesseasssresssssestsesesnaebassnan e sassassaasesonessssenssaes 5- 9
5.4.1 Tubing and CONMECHON LYPES ..ccoovrvrriuerrnriresesrenememststireseeeitrssrassanes s s nssas e sanc e 5- 9
5.4.2  Cutting the TUDINE ..ottt e e e s st e e 5- 9
5.43 Connecting MUDINE ....oocoiooiiriiicriee et et et rece oot e aceer et ob s s e s et aban e e e aseaneas 5- 9
5.4.4 Precautions when using PEEK ......c.cccce. S U POV U 5-10
5.4.5 Removing protective PRIES .....cccceeciverierrricrree et srme e nsa et s e s rne s s 5-12



5.5 PIOMBIDE ..ottt e sen e st b e et e e e e e se et e s 5-13

5.5.1 'Waste COMAINET PrEPATALON ...c.cuiiimieicutiessiansi et sttt sn s bis st srn s spsaas 5-13
552 PlUMbing (CDD-10AVD) w.oooooooorromeeeeeosreeereeseeersessseres s et 5-14
5.5.3 Plumbing (CDD-10ASP) oeereveiiiiiiccmrrrtsstssteereerrasts st s rres e sssssatasereeenssnsssasssssssssnans 5-16
5.6 Installation of Manual Injector and Column .......c..cocereerererrernnmrsc e eemcccscnraseeneas 5-19
5.7 Flow Line PIUMDING ..ottt e s 5-20
5.7.1 Manual injector plumbing ..ot 5-20
5.7.2 Plumbing between pump and manual INJECLOT .......cvvererieererrerererssermrcecesomesvsnsenes 3 = 21
5.7.3 Plumbing between manual injector and COIUIND .....oocceeeeceninvie v 5-22
5.8 WITIIE oottt eeeeee e baesbeaeenesasa st et et aaserenearssbesbeasarsesaereasssassasenanenenesnnansen 5-24
5.8.1  CONDECLOTS ...oveireircirirerecneerneearrersssreerenes e e s e s sa s s tresrbaat s e s e am e r e aa e ssame s e ram v s s s 5-24
5.8.2 Connecting the flow cell €ables ..o e O 7 25
5.8.3 Connecting the fiber Optic Cable ... e 5-26
5.8.4 Connection to system CONIOHET ....c...viciiiiiiiiiiie et e e 5-28
5.8.5 Connection to Chromatopac ........ccer.... eeereestesaerr et et nante e et e e e seeaunsesacanenrar e res 5-29
5.8.6 Connection to strip-chart FecOrder ........cooioiiciriiciiire et s sr e 5-30
5.9 Cleaning the flow lNES ..ottt reem e e st st s enne 5-31
Chapter 6 OPeration ...t sae st e ss s saast s seecenn e enr s 6- 1
6.1 PreCalliONS ..ieeeoeceocemrereii e e eer e e s e e aear e e e e e st e s e st ers e st eae R e er e neen e e s Tt s b ers s ne e ean 6- 2
6.2 Display Panel and Keypad ........ociocieieicerecccece et es s csesre s e s enaenees 6- 3
6.2.1 DHSPIAY PANEL ...t e e e ene et caean 6- 3
6.2.2 Keypad ... eeeerueeeeueeteresnraneeeeest et erene et tn bt e eneaneereas 6- 4
6.3  Tuming POWer ON/OFF .....cooooiioerierinreecerrreesesiesercocener reresaesses e csasnsssensssssosmsocnenras 6- 7
6.4 Display PANEL .......cccoioiniininenecsnmsissienisra e s st s s s srse s ns s s snsasbensneesanssaeras 6- 9
6.4.1  TYPES Of SCIELIIS .ovivveeeicceeieerreerecriereieres s reseeesneaneesmessss e srensassmsanesresasonssbsm beearerrannests 6- 9
6.4.2  SELtME SCIEEMS .evvervrieiiercccireressssssineecrrass i ts s besmrbs s bad e ee e s st sass s et sunn e emnnassas i s 6-10
6.4.3 VP function screens ..........coeeeeeeee Ceevereare et e et e et e ehe e e s pa RS AL e abe e en s e e seb e b b e ean 6-11
6.5 Basic SEUTIZS «eeeveucercreierinrereeesss e eaescetssensuesresranseneeses sas e saesenanssasasasonesenmasmsassnasrsasens 6-15
6.5.1 Setting cell tEMPETALUIE .........coeveerireeeeeecescnrsererssessessestensasassesresseresanssnsssnecncscsesseennse 6-15
6.5.2  Setting GAIN L bt e e e 6-16
6.5.3 Setting RANGE ..ottt v e s st e st ms e bae sttt e mc i s besb s 6-18
6.5.4 SN POMAFILY ororieereririieie s eem i oo s e s s s eeessre s e rer e e re e ms s babbam e e e e e st abbasbere 6-19
6.5.5 Zeroing a strip-Chart TECOTAET ....ovriiiirrreeineeirecneeere et sssa s s nes 6-20
6.5.6  Setting RESPONSE .....covoiiioeeeeorttneerccscnteraenssbessenec e rassne it sassssec e ssas s s ssnsees 6-21
6.6 COoBITOL BY SCL-TOASD ©eoverueeriereceeererienineeeerersisessesesaess ceennssea et vesseneneasasssassssssssssces 6-23
6.6.1 BaASIC PATAIMELETS -.ovvveeeieeeiieeertirsrie et et e ese s eeenes s saaes e sresn s s srsansasse s e s e n e re s asearas 6-23
6.6.2  DEt COMMTOL SCTEEIN ..oeirieciiriieire it eeer e et aeeessreeaneesresaraasessaineebrsraste s sare v e s ans e vanneres 6-24

-ii-




6.7 Operation of the NON-SUPPIESSOT SYSIEM .......cceueeveeeeeecrecereerere e seesesesesenseaenens 6-28

6.7.1  Start of anal¥SiS ...ccccvceeriereeenrienieenenirse s sreere s re s s se st sretereresnesnereensenneis O = 28
6.7.2  Anion analysis Method .......cccocoiviriiiiicee e 6-28
6.7.3  Cation analysis MethOd .....ovevvrerriieieeee ettt eb e 6-29
6.8 Operation of the SUPPIESSOT SYSIEIML ......vioiiivieraeirereeseeesereseseesaeaesesseesssn s resesenseneens 6-30
6.8.1 Starting the anal¥ SIS ...coccoiieeieniieeece et e s e st saers e e ebse e raeas 6-30
6.8.2 Anion analysis MEthod ... e sse s e st ern s s s etens 6-32
6.8.3 Cation analysis MEhOd ........cccooiriiiriiie e e ase s re e sanes 6-33
6.8.4 Setting the suppressor control parameter (reference) ......... Letemerers ettt r e e s e 6-33
6.9 Creating and Executing Time PIOZIamis ......c.ccooveeiicveniccnirce e s seerssaseseasenas 6-34
6.9.1 Program COMMANGS ........ccevceerirreemiriiiere et ereeesreeree e esesasr e e srasesseresesansesesesessesns 6-34
6.5.2 Basics of Time Programiming ..........coocoviiiveieinnienerireesceeerseameresrereeseeeesseseesensnens 6-34
6.9.3 Time program writing flow chart ... 6-36
6.9.4 Creating a typical Time Program ............coocoocriirirncccree e sese e enes 6-37
6.9.5 Editing an existing Time Program (viewing, deleting and inserting steps) .............. 6-38
6.9.6 Loop Command .. ..ot ceree e seneae s e s s s e e e e 6 - 38
6.9.7 Executing a Time PrOZIAM .....ccccoiiriiiiiieecie e ase e s 6-39
6.10 Apxiliary FURCHONS oottt ceee v sr e e r e ame s san e n sa e s r s aneen 6-40
6.10.1 Summary of auxiliary fUnCHONS .......cccciiieiieirrrrreere e ee et ee e reeeas 6-40
6.10.2 Auxiliary function deSCHPUOTS ..occoiviieiiiieeceee ettt ceveerae b e e s et e see s rasssssnes 6-41
6.11 VP FUDCIHIOMS «.tiiieiiieeiieiieaeie et e eemr e et e e e e tees e e sees sm s seenbesbesseembebbabbbanbebasassans 6-46
6.11.1 Summary of VP fUnCtions .....cccooveiiiiirieee et e 6-47
6.11.2 Using VP fUNCHONS ....oooiiiiciiiniieiictieiaeseeseesesassesas s sne s s ee s ereaeeseemeas e sneeeeane e 6-49
6.11.3 Setting VP series fUNCHONS ....c..cciviiiiiiirrecrrreer et esreseereresrsnsesaencrsencersnes 6-49
6.12 ClEANING «oioeeereeereeeeieece et ee et se e et e e eeraneereseeeereseeeeeeraans eererreiteeabenaesaebees 6-61
6.12.1 Cleaning the @XEETIOT .....coceeerir et eete e e e e eae s ee st ess et sa s esassnsrs e ne s 6 - 61
Chapter 7 Control by External Devices ... 7-1
7.1 External Control CONMECTIONS ......ccovuvviviirreererersesersemrassesnsesasasseseemsesestesssamsmsesssnseasaeses 7- 2
7.01.1  Wiring InfOIMAaON ..ooovviereeiiiiietct ettt s e e srese e e e st n e an s e enen 7- 2
7.1.2 Connecting the event cable ... e 7- 3
Chapter 8 Hardware Validation ... 8- 1
8.1 Hardware Validation OVEIVIEW ...cecvvriieoiiirieesieseeeirreeeeeieenee e ee et emeeeeneemeeseemesseenees 8- 2
8.1.1 Types of vaAlIdAIION ...cccoiiiiimiciiiiieirriee st eeeerresesensas s eeae e e seesesane e same e e s e aeesmeeessnnnas 8- 2
8.1.2 Types of hardware valldation .........ccccocveiiieieieeee e et 8- 2

- i -




8.2 Hardware Validation Implementation .......c.ccoeeecviererieesrcnniesseese s s ssesseseesssesnesscenes 8- 4
8.2.1  AUINSAIAION ..ioiiieiiciiiiie ettt sttt et e et sr ettt s et eaaneeaen 8- 4
8.2.2  Daily INSPECLIOI 1uvieieereieririeeieeeriesierieassrerseesrarsssansassssssssesssesessasssssssesessaasssssnsrenesssnes 8- 4
8.2.3 Periodic VAdAON. ...cccvoiieeerecrietereesee e ceretearceenresanesessesans seaesarscesaesnesesenneranssnans 8- 5

8.3  Validation PreCaUIONS .....cccvirveiieimie e srtisseitmecrenbssssesebassssssessesass e sbesssanssnsasasneesms 8- 6
8.3.] ENVITONMIMENT .ioiiiieeiiiieiieesiiieieeetee e atessseessanianbnessses b sessesssesonsarssssnransasssanssesansassssins 8- 6
8.3.2  INSLAAtION SILE ..vevveceerreecrireieecrcreeceetere s e eresses s ste e s bes e sbee st n s e seeas ser seasanssaeesasnanserees 8- 6

8.4 Validation EQUIPIIEAL ...ccovvreimmiririeiiiiirsieiereeienecnrernriessssrrassrasesssssnnnessresosesammerecannsess 8- 7
8.4.1 Component validation EQUIPINENE .......ccooeieererrirreeece e eea e 8- 7
8.4.2 System validation €QUIPIMEIE .....cccooiimiiiiiree et s b st ea s seane 8- 7

8.5 Component Validation ProCedure .........ccccevieiririsiier et en e oo 8- 8
8.5.1 Conductivity Span ChECK ..ot s 8- 8
8.5.2 Drift/noise CHECK ......ocvireeiiiic et e rrae e e s s et 8- 9

8.6 System ValIdation ........cociviiiiiiiiimirececcireeeerisriesstre e s sees s aeeees e e sabsesets st s e e st sara seeenes 8-14
8.6.1 Validation of NON-SUPPIESSOT SYSIEIM .eoeeeveiireiriceeeeesrereesreesntsaseersesreesmeecesrernnns 8-14
8.6.2 Validation Of SUPPIESSOr SYSIEML ...overuiceerriairrecceecrreeter i acrre e e e ss s bssassrsssssasnssenne 8-18

Chapter 9 TroubleShOOtINg ...ttt 9-
9.1 Symptoms, Causes and Comrective ACHON ...iocoveiiieiiieciierere e e sme e 9- 2
0.2 EITOT MESSAZES ooeriicieeecreesiseiersneeses e mns s e sma e e rae s e s emt et e sbt e ba st sae b e s sbbsananansares 9- 5

Chapter 10 MaiNt@RANCE ... v s st er s e e ne b 10- 1

10.1 Periodic Inspection and SEIVICINE .....c..cccmrrrirerinrrernesrisrssrssmsssssesnses iasssreesssessersnssess 10- 2
10.1.1 Preparation for inspection/MAINIENANCE .o rorerrieeeere e ereecensssrssresrasssssrssiasesss 10- 2
10.1.2 Maintenance operations and INtervals .....c...oovivercierreecmnrenteee e et aens i0- 2
10.1.3 Post-inspection/maintenance leak check ..........ocoooiiveiiiiiniiincii e Ig- 2

10.2 Flow Cell CLEANIIE .....viovverveirnreemererrseeeeceeereeeresseeseeeamsstssbestnsscesstsstat sanssosssnsesnsrissesns 10- 3

10.3 Fuse RePIACEIMIENL .....c..ieiiiirieieerreeretescemreee et eeeereeseesaeessnsnessesasanassnsamsesmersres sbercerssssans 10- 4

Chapter 11 MiscellaNeouUs ...t eae s 11- 1

11.1 SPecifiCAIONS ..icccvuviiiriiieiirce e e erraecsseers st a s s e s s ssrnnr e s ot ee e rrm e e s esssms seessasan e annesasasnas 11- 2

11.2 Replacement Parts _.......c.cccocoiiiiiimiiiiiiniiiii e s s s ne s e ssnas 11- 3
11.2.1 Replacement Parts ...ttt e e e 11- 3

v -




Safety Instructions | ..

Chapter 1 Safety Instructions

CONTENTS 1.1  Precautions for Safe Operation ..o, 1- 2
1.2 Static Electricity PrECAUTIONS ...c.ceevviieiciineiieeiiiie et sine s s i 1- 7
1.3 Precautions for Mobile Phase Selection and Use .......cocoovevieiiiiiciiinene 1-10
1.4 Warning Labels ... e e 1-11
1-1

CDD-10Avp/10Asp R



Safety Instructions

Precautions for Safe Operation

» In order to cperate the unit properly, read these Safety instructions carefully before use.

* Be sure to observe all the wamings and precautions described in this section. They are extremely impor-
tant for safety.

* In this manual, warnings and cautions are indicated using the following conventions:

A WARNING

Signifies danger of death, or of serious injury, if the instructions given are not
foltowed.

/A CAUTION

Signifies danger of minor injury, or of damage to objects, if the instructions
given are not followed.

* "Minor injury:" injury not requiring hospitalization.

* "Damage to objects:" Damage to the unit itself and to other nearby objects.

Emphasizes essential information.

in this manual, the symbols described below are used as indicated:

l indicates power ON

indicates power OFF

indicates AC (Alternative Current) voltage
indicates Earth (ground) TERMINAL

lj]u}—eo

indicates fuse

1. Application precautions

/\ WARNING

This unit is a conductivity detector for use with a ion chromatography system.
Operate this unit ONLY for the purpose for which it is intended. Using this unit for
any other purpose could cause accidents.




2. Installation site precautions

1.1 Precautions for Safe Operation

A WARNING

case of fire.

+ Provide protective equipment near the unit,

the unit as possible.

* The solvents used in ion chromatography are flammable

and toxic. The room where the equipment is installed l
should be weli-ventilated. Otherwise, solvent vapors _
could cause poisoning, or ignite and cause a fire. V

+ lon chromatography uses the flammable organic
solvents. Use of open flame in the vicinity of this
unit must be strictly prohibited. Do not install in
the same room with equipment that emits or
could potentially emit sparks, since sparks could
result in fire. Provide fire extinguishers for use in

If solvent gets into the eyes, or on the skin, it must be flushed away immediately. .
Provide equipment, such as eye wash stations and safety showers, as close to

/A CAUTION

face.

be affected, and its service life shortened.

¢ Avoid installing the unit where there is corrosive
gas or excessive dust. The unit performance could ‘ At least

* The lab table or other surface on which this unit is
instalied should be level, stable, sufficiently strong to
support the unit’s weight, and have a depth of at least 60
cm. Otherwise, the unit could tip over or fall off the sur-
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Safety Instructions

1.1 Precautions for Safe Operation

3. Installation precautions

A WARNING

» Take measures to prevent the unit falling in the event of an earthquake or other
disaster. Strong vibrations could cause the unit to fall over, resulting in injury.

+ The power supply voltages and power consumption of this unit are listed below.
The power supply voltage of the unit is indicated by the voitage selector on its
back, and on the label affixed to its right side. Connect the unit onily to a power
supply of the voltage indicated. Otherwise, fire or electric shock could resulit.
Check that the power supply voltage is stable and its current capacity sufficient.
i not, the unit will not operate at its rated performance levels. Also ensure that
the power supply has sufficient current capacity required to operate all the com-

ponents of the system.

Part No.

Power supply Power‘ Frequency
CDD-10Avp CDD-10Asp voltage consumption
228-41300-31 460-08101-31 AC100V 250VA 50-60Hz
228-41300-32 460-08101-32 AC110V-120V 250VA 50-60Hz
228-41300-38 460-08101-38 AC220-230V/240V 250VA 50-60Hz

e Ground the unit. Grounding is necessary to prevent
electric shock in the event of an accident or electrical
leakage, and important for ensuring stable opera-
tion. (See “5.3.1 Connection to power outlet” on

p- 5-7)

* Do not place heavy objects on the power cord, and
keep any hot items away. It could be damaged,
resulting in fire, electric shock or malfunction. If the
cord becomes damaged, contact your Shimadzu

representative immediately.

¢ Do not modify the cord in any way. Also, do
not bend it excessively or pull on it. It could
be damaged, resuiting in fire or electric shock.
If the cord becomes damaged, contact your

Shimadzu representative.

OO A A

e, &
DA s’
” TATATETATA A

S50
.

(I
AN

A A ICTA
X

RS

)

Aty

)




1.1 Precautions for Safe Operation

/A CAUTION

* When installing the unit, be careful not to pinch your
fingers between the unit and the unit beneath it.

Safety Instructions

4. Operation precautions

A WARNING

* Take thorough measures to prevent buildup
of static electricity. (See “1.2 Static Electricity
Precautions” on p. 1-7). Static buildup could
result in fires or explosions.

* Always wear goggles when handling solvents. If sol-
vent gets into the eyes, blindness could result. Should
solvents get into the eyes, flush immediately with
large amounts of water and get medical attention.

« If a helium degasser is used, pressure is
exerted on the reservoir bottles and may
cause cracks in them. NEVER use a
cracked bottle. it could break and cause
injury.

« Do not use flammable sprays (hair sprays,
insecticide sprays, etc.) near this unit. They
could ignite and cause a fire.

1-5
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Safety Instructions
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1.1 Precautions for Safe Operation

5. Precautions for inspection, maintenance, adjustment and care of the unit

/A WARNING

¢ Unplug the unit before performing inspection, mainte-
nance, or parts replacement. Otherwise, electric
shock or short-circuit accidents could occur.

* Never remove the main cover. This may cause injury
or malfunction of the equipment. The main cover does
not need to be removed for routine maintenance,
inspection and adjustment. Have your Shimadzu
representative perform any repairs requiring removal
of the main cover.

* Replace fuses only with fuses of proper type and
capacity. Any other fuses could cause a fire.

* if the power cord plug gets dusty, remove the plug from the power outlet and
wipe away the dust with a dry cloth. If dust is allowed to accumulate, fire could
result. '

* Replacement parts must be of the specifications given in “4.1 Accessories” or
“11.2 Replacement Parts.” If any other parts are used, they could hecome dam-
aged and cause a malfunction.

» If any water gets onto the unit, wipe it away immediately to prevent rust. Never
use alcohol or thinner solvents for cleaning the unit. They could cause discol-
oration.




Static Electricity Precautions

Liquid chromatography (LC) uses flammable crganic solvent(s) as the mobile phase. Additionally, LC systems are
often used in situations where large amounts of flammable substances are in use, so that onge an accident
occurs, it can produce large-scale damage. Operators must be constantly on guard against accidents involving fire
or explosion. '

The major cause of these accidents is static electricity. Devising preventive measures for static can be difficult,
because the symptoms preceding an accident vary and can be hard to detect, and because such accidents tend
to occur only as a result of several coincidences occurring simultaneously. Recommended methods for preventing
static electricity accidents are provided below, along with descriptions of the sequences of events that lead up to
them. Take thorough safety measures based on this information.

Safety Instructions

1. Causes of static electricity accidents (typical example)

Static electricity accidents are generally caused by this sequence of events:

. Generation of static When liquid is passed through thin fubing at high flow rates (as in

electricity liguid chromatography), the electro-static charges of the flowing

matter generate static slectricity, as shown in the figure below.

Generation of static electricity by a

iqui i : A: Cha ith flow of
liquid flowing over a solid rges move with flow

liquid
Flowing liguid — B: Immobile charges, fixed to

@ —_— /-) 6’) surface of solid
3 A

e @6 @
D oo oeTod®
eee@@)@eeeeee@@e
///? /2
Solid

Y
Electro-static charges and
accumulation of static electricity electrically insulated container, the charge will gradually increase,

If electro-statically charged liquid is allowed to accumulate in an

l and can eventually reach several thousand volts, If this happens and
. an electrical conductor is brought within a certain distance of the

Release of energy through
electrical discharge

l

Ignition of flammable
substances

container, electrical discharge will occur, releasing thermal energy

which will ignite any flammable gas of sufficient density in the vicinity.

Liquid flowing through
~-—_ thin tubing at high flow
rates
* Air bubbles in liquid
tacilitate generation
e of static electricity

Insulated container of
polyethytene, stc.

Potential accident situation

Dry air
Flammable gas present
in container

al
Flarmable organic solvent
with large electro-static charge

Floor covered with rubber, etc.,
{ cannot conduct electricity away

1-7
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Safety Instructions

1.2 Static Electricity Precautions

2. Measures for preventing static electricity accidents

The best way to prevent static electricity accidents is simply to prevent the occurrence and accumulation of
electro-static charges.

I NOTE |

|t is important to combine multiple preventive measures.
+» if large amounts of flammable solvents are collected in a large container, implement preventive
measures 1, 2, and 3 below.

Preventive measure 1

Use a metal container for the waste liquid, and ground the container. This will ensure that the electrical
charges of the container and liquid pass to ground. Accessories for this measure:

1) Grounding wire with clip  Part No. 228-21353-91

2) 18 iiter metal container Part No. 038-00044

3) 4 liter metal container Part No. 038-00043-01

* Be sure o ground the metal waste container properly. if the grounding wire is not properly attached
or connected to ground, static electricity can build up in the metal container. ‘

* Some metal containers have surfaces that are laminated or oxidized, and therefore do not conduct
electricity. After grounding the metal container, use a tester to make sure that electricity is conduct-
ed to ground.

« If the liquid to be drained into the waste liquid container is virtually non-conductive (10" S/m or
iess), it will be necessary to add properly conductive (and therefore safe) liquid to the tank. (This
conductive liquid may be added beforehand.)

Preventive measure 2
Cover the spaces between the tubing and the sides of the inlet and outlet openings of the waste container
{with caps or the like). This will prevent any sparks generated outside the container from getting inside.

Accessories for this measure:
Caps for 18 liter or 4 liter containers (set of 3 caps covering 3 mm diameter openings)
Part No. 228-21354-91

Preventive measures  Connect clip to metal parts

fOr Static @/l

Reduce the openin Connect to unit's ground terminal or
) peNing | other grounding point, to ground con-
with a cap tainer

1.8 liter metal can
(preferably plated)

" / Liquid's static will be conducted
through container to ground




1.2 Static Electricity Precautions

Preventive measure 3
Keep electro-statically charged objects, including the human body, away from the waste liquid container. ®»
To prevent electro-static charging of the human body, take the following precautions: §
. '
S
* Wear anti-static clothing and shoes. 'g
* Ground the human body with anti-static wrist straps. (For safety, the wrist strap should be connected o
to ground using an intervening resistor of about 1MQ.) -g
» Spread anti-static matting or the like on the floor, to make the floor conductive. @
NOTE
* Persons who have not taken anti-static precautions should touch some grounded meta! componsent
before coming near the waste liquid container, in order to ground the body and clothing.
Preventive measure 4
Use tubing with an inner diameter of at least 2 mm for a drain line with high flow rates.
NOTE
« Air bubbles in liquid can multiply the electro-static charge by a tactor of 20, 30 or more. Periodically
check the tubing connections for leaks.
Preventive measure 5
If it is not possible to use a conductive waste liquid container, take the following precautions:
= Ensure that the end of the inflow tube is always submerged inside the container. Also, place some
type or grounded metal object (wire connected to the unit, etc.) in the liquid.
NOTE
The above precautions will be ineffective for liquid of low conductivity (less than 10™° S/m). For such
liquid:
* Use as small a container as possible, to minimize damage in the event of fire.
* Ambient humidity exceeding 65% will prevent static. Keep the room at a proper humidity.
For reference
Anti-static equipment (anti-static clothing, shoes and matting) and charge measurement equipment (poten-
tiometer) are sold by specialty manufacturers.
1-9
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Safety Instructions
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Precatuions for Mobile Phase Selection and Use

' A\CAUTION

* If PEEK resin parts are used in the plumbing, do not use the following mobile
phases: concentrated sulfuric acid, concentrated nitric acid, dichloroacetic acid,
acetone, tetrahydrofuran (THF), dichloromethane, chloroform, dimethyl sulfoxide
(DMSO). |

These mobile phases weaken the PEEK resin, which could result in cracked plumbing and
mobile phase leaks.

Note: Briefly using a weak solution of no more thar 0.5% acetone in water {e.g. in order to check

gradient performance} will present no problems.

* Use only HPLC grade or comparable mobile phase, and filter it before use to remove particulates
and foreign matter (using a filter of 0.45um mesh or finer).

* Halogen ions can corrods the stainless steel material (SUS316) used in the plumbing, so avoid, as
much as possible, mobile phase which contains halogen ions - such as KCI, NaCl and NHsCI - or
mobile phase that generates halogen ions in certain reactions. If such mobile phases must be used,
clean all flow lines thoroughly with distilled water immediately after analysis.

+ Always degas the mobile phase. Otherwise, air bubbles tend to form in it during mixing of solvents
or when a change in temperature or pressure occurs. Air bubbles can cause punip mailfunctions and
detector signal noise.




Warning Labels

To help users operate the unit safety, warning labels are affixed where special attention is required.
Should any of these labels peel off or become damaged, obtain replacements from Shimadzu.

SR S

/4]

[

°

]

Notice label (Part No. 228-35126) g

- "

B NOTICE £

REMOTEMBAR 7 - Th 4 48 2

Bkl F PR 0T RS, 2

Do not bend optical [+

cables less than 7]
35mm radius.

Warning label (Part No. 460-08085)

B8 & 100/115/230V~
WARNING 50—-60Hz
- TEROR ISR B 250VA
Before replacing fuses, +—
read user's manuat

4 AT(100-120V~)
2 AT(230vV~)

1-11
CDD-10Avp/10Asp I







Chapter 2 Overview and Features

CONTENTS 2.1 Overview and FEatures .......ccovvciicniniiiincisinnrssssm s o 2-2

2-

Overview and Features

1
CDD-10Avp/10Asp NN




Overview and Features

Overview and Features

Overview .
The Shimadzu CDD-10Avp and CDD-10Asp are high performance conductivity detectors for HPIjC
These highly sensitive detectors can be used for a wide variety of applications, especially ion chromatog-
raphy. ‘
The system configuration is flexible, depending on the application. The CDD-10Avp consists of a
main unit and a flow cell, to be installed in the column oven. It is primarily for non-suppressor ion ch‘il‘o-
matography analysis, but can also be used for other applications, such as post-column derivatization sys-

!
1
[

The CDD-10Asp detector is dedicated for the Shimadzu suppressor ion chromatograph system, and

tems.

feacures both high sensitivity and suppressor control capabilities. The suppressor drastically reduces back-
ground noise, enabling the detector to exhibit the high sensitivity required in many application fieids
(The SCL-10Asp, CTO-10ACsp and other accessories are required when using the CDD-10Asp as a sup—
pressor system.) The CDD-10Asp is one of the composed unit of HIC-10Asuper (suppressor package)
The CDD-10Asp is not sold scparately

Features
» Low noise and wide dynamic range ,
With multiple gain settings, the CDD-10Avp/10Asp can measure within a range of IOnScm'i o
100,000uScm™ full scale, enabling both high sensitivity detection and analysis of high concentm—
tion samples. I‘l‘
¢  Dual channel detection ;
With the dual channel option, the simuitaneous detection of cations and anions is possible wi#h a
i

single detector, both for non-suppressor and suppressor systems.

s  Suppressor control :
A compact and reliable suppressor system is possible with the CDD-10Asp, which has full suppres-
sor control capabilities for two channels. ;

¢+ VP functions
The VP functions provide quick solutions for setting up hardware validation and maintenance pro~
cedures, which are essential for GLP/GMP.

¢ Flexible system configuration
The CDD-10Avp can also be upgraded for use in a suppressor system by installing the suppressor

option.
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Component Description

@ Display panel

Composed of a display and LED indicators.
Provides displays relating to operation and
parameter settings.

—

?Front cover

CDD-10A vp Bomacm

Lé“"é‘“'s‘s"a

oee®
DOoOD
DEEDD
®P®ooo

@Q@
——

NN

—@ Power switch

@ Operation keys

For operation, and setting opera-
tional paramaters.

Turns the power ON/OFF. Pressing once tums
the power on. Pressing a second time turns the

power off.,

.\! Pﬁs

Button in
(power ON)

oW ]
Button out
{power OFF)

Fig. 3.1




External control connector

Terminal for connection with

external devices. ? SIGNAL OUTPUT connectors
For connection 1o the Chromatopac

or strip-chart recorder.

REMOTE connector
The CDD-10Avp/10Asp
can be controlled from
the SCL-10Asp via this
connector with a fiber
optic cable. Fuse holder
Fuses are

inserted here.

N

Component Description

Power connector
For connection of
power cord.

@ (CDD-10Asp only)
CARTRIDGE connector
For connection of Suppessor
cartridges.

CD SIGNAL connector
Signa! from the flow cell is

TEMP CONT connector & (CDD-10Asp only)

input. For temperature control of the VALVE connector
flow cell. For connection of the flow
switch vaive.
Fig. 3.2
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Cell (CDD-10Avp)

CD SIGNAL connector

TEMP CONTROL connector Clip buttons ;

To be connected to the corresponding Used to install the cell in the g
connector on the rear panel. column oven. j

O

Component Description

[ =] == 1]

® Cell inlet plumbing

{stainless stes! tubing)
~=———=@ Cell outiet plumbing
P (PEEK tubing)

Fig. 3.3

The cell is intended to be used inside the column oven for the double temperature control configij:lra-
tion. Placed in a stabilized oven temperature, the heater inside the cell controls its temperature more pre- .

cisely.
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Accessories

This unit consists of the standard parts listed below. Check the parts against this list after unpacking.

Accessaories and Options

Part name Part No. Qty Notes

Main body ! ';
Power cord (for 100V, 120V) | 071-60814-01 | 1 | Not supplied with 230V spec. ”
Power cord (for 230V) 071-60814-06 1 Not supplied with 100V, 120V spec.
Fiber optic cable 070-92025-51 1
Drain tubing 228-18495-06 | 1 | 2m, Not supplied with CDD-10Asp. !
Event cable 228-35048-91 | 1 ‘
Signal cable 228-35047-92 1
Terminals 071-03511-01 12
Label calibration 460-08181 1 Parameter values of

facti:ry adjustment ‘
Instruction manual 460-08123 | 1 f

I

For installation of this unit, please order Inert LC plumbing kit (P/N 228-33285-91) as well. |



Optional Parts

Part Name Part No. Usage
2 channel option for non- | 228-41302-91 This option equips the CDD-10Avp/
SUPPIESsOr system (For all voltages) 10Asp with 2 channel processing

capability in non-suppressor mode. A
CDD-10Avp flow cell and the PC-
2CD 2Ch PCB are included.

NOTE

For dual flow line analyses, additional
accessories are required, such as a
pump and flow line valve. Ask your
Shimadzu representative for details.

2 channel option for

SUppressor system

228-39881-31 (100V)
228-39881-32 (120V)
228-39881-38 (230V)

This option upgrades the CDD-10Asp
to a dual channel suppressor system. A
suppressor cell unit, a valve unit for
cartridge switching, and the PC-4CD
suppressor Ch2 control PCB are
included.

NQOTE

For deal flow line analyses, additional
accessories are required, such as a
pump and flow line valve. Ask your
Shimadzu representative for details.

Suppressor Option

228-41304-31 (100V)
228-41304-32 (120V)
228-41304-38 (230V)

This CDD-10Avp can be upgraded o
a suppressor system with the PC-3D
suppressor Chl contro! PCB. The
Suppressor Option also includes a sup-
pressor cell unit, a valve unit for car-
tridge switching and other parts to
modify the CTO-10ACvp.

NOTE

Along with this option, the SCL-
10Asp system controller is required
for suppressor control. Also, the LC-
10ADsp should be used as the pump
for the suppressor sysiem. For details,
ask your Shimadzu representative.

CDD-10Avp/10Asp NN
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Chapter 5 Installation Procedures
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Installation site

5.1.1 Suitable sites, and site preparation
The site where the unit is installed is of great importance for ensuring safe use.
Install the unit in a suitable location that satisfies the following conditions.

/\WARNING |

1. Ample ventilation
The solvents used with the HPLC system are often flammable and toxic. Therefore, the roomi

where the unit is installed must be well-ventilated. !i
2. No fire sources used near the unit |
1

The solvents used with the HPLC are often flammable. Therefore, the use of open flame where]

the unit is installed must be strictly prohibited. Also, do not install in the same room withi}

equipment that emits or could potentially emit sparks.
3. Fire extinguishers permanently available

Have fire extinguishers permanently available in case of fire. i
4. Protective equipment provided near the unit “
If solvent gets into the eyes, or onto the skin, it must be flushed away immediately. Provide:;1

equipment, such as eye wash stations and safety showers, as close to the unit as possible.

Instaltation Procedures

/A CAUTION

1. Avoid dust or corrosive gas .:
To ensure a long service life for the unit and preserve its performance levels, avoid installing 1tI
in places subject to large amounts of dust or corrosive gas. f
2. Keep away from equipment generating strong magnetic fields ‘
Do not install the unit in places subject to strong magnetic fields, or it might not operate nor-‘,1
mally. If the power supply line is subject to high electrical noise, install a surge protector.
3. To preserve the unit’s performance levels, select an installation site where:

s room temperature is between 4 and 35°C, with minimal temperature variation in the course of é:\

day \iw
e air currents from heating or air conditioning equipment are not directed on the unit ;

f
|

« sunlight does not shine directly on the unit

¢ there is no vibration
|

* humidity stays within 45 - 85%. !




5.1 installation site

5.1.2 Required instailation space

A\ CAUTION

Install this unit on a lab table or similar surface that can support its weight and has
ample surface area.
This unit is designed to be used on a lab table or similar working surface. The surface that it is

installed on must be firm and level, with a depth of at least 60 cm. Also, there should be a clear-
ance of at least 10 cm between the rear of the table/surface and the wall behind it.

/A CAUTION

Do not stack any module which may leak on the CDD-10Avp/10Asp main unit. Unlike other LC-
VP modules, the CDD-10Avp/10Asp does not have any leakage plumbing.

Typical system configurations and required installation clearances are shown in the figures
below.

* CDD-10Asp
« CDD-10Avp Manual injector system

Manual injector system );\P?E\F'\
fum] (]

Instaliation Procedures

CDD-10Avp/10Asp
Autosampler system

5-3
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;| Installation
!

5.2.1 Installation ;

The CDD-10Avp/10Asp is designed for stacking on other Shimadzu HPLC components. R%fer
|

to the preceding section before installing the unit. i
!

NOTE To ensure optimal detection, the unit should be installed close to the column. (The unit:
is typically installed on top of the column oven.) ‘i

Fig. 5.2

/A\ CAUTION

When a CDD-10Avp/10Asp is stacked on top of another module, the clearance between the two 1sI

Installation Procedures

only 5 mm. Take care not to pinch your fingers.

5.2.2 Stacking brackets

The use of stacking brackets (available commercially) is recommended. These brackets limit .
the possibility of knocking a module off the 1ab table or other working surface.
Various brands of stacking brackets are available.

/ :
/ Protective sheet
J |

>

Adhesive pad

l | |

Fig. 5.3




5.2 Installation

Stacking
bracket

Stacking
bracket

o
&
14

Fig. 5.4

1.  Peel off the protective sheets from the bracket’s adhesive pads.
2. Affix one of the bracket’s adhesive pads to the unit, and the other to the module above.

A\ CAUTION

To fasten the unit firmly in place, attach stacking brackets to both its right and left sides.

Instaliation Procedures

5-3
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Installation Procedures

Connecting the Power Supply

The table below lists the power supply voltage and frequency for the CDD-10Avp and CDD—lOAsb,

along with their power requirements. i
h

Part No. Power Power

supply require- | Frequency '

CDD-10Avp CDD-10Asp voltage ment

228-41300-31 | 460-08101-31 AC100V |
228-41300-32 460-08101-32 ACI110-120V 250VA 50/60Hz

228-41300-38 460-08101-38 [AC220-230V/240V ‘l
|
|

A WARNING

. |
The power supply voltage is indicated on the warning label on the back of the unit. Be sure to con- !

nect the unit to a power supply of the voltage indicated. Use of any other voltage could result in |

fire, electric shock or malfunction. i

|

- n
Make sure that the power supply to which the unit is connected has sufficient current capacity avail-
able. Insufficient current capacity could cause outages or voltage drops, affecting not only this unit B"ut

also all other equipment connected to the same supply. |

Warning label (Part No. 460-08085)

g = 100/115/230V~ 5!
WARNING 50—B60Hz j
b 1~ TRROEEAB AR 250VA '

Before replacing fuses,

read user's manual =

4 AT(100-120V~)
2 AT(E230V-}

Fig. 55 ‘i



5.3 Connecting the Power Supply

5.3.1 Connection to power outlet

/A WARNING

Handle the power cord with care, and observe the following precautions. Failure to do so could
result in damage to the cord, fire, electric shock or malfunction.

* Do not place heavy objects on the cord.

Keep hot items away from the cord.

Do not modify the cord in any way.

2]
o
T
S
B
]
3]
<]
E o
a
c
o
2
=
o
L od
[72]
=

Do not bend the cord excessively or pull on it.

+ To unplug the unit, pull on the plug itself, Not on the cord.

If the cord becomes damaged, have it replaced with a new one immediately.

Power socket

Power cord

Female end

Male end

Connect to outlet

Fig. 5.7
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5.3 Connecting the Power Supply

/A CAUTION |

Before connecting the power plug to the outlet, make sure that the unit’s power switch is set to!i
!
OFF.

1. Insert the female end of the power cord into the power socket at the back of the unit.

2. Insert the male end of the power cord into the power supply outlet.

Installation Procedures




Plumbing Preparation

Many different types of tubing and connectors are used for plumbing the unit at installation. Before the
plumbing is connected, tubing must be cut and connectors attached. Instructions and precautions for these

preparations are provided below.,

5.4.1 Tubing and connection types
The tubing and connectors used for the plumbing are made of resin. The types are listed below.
Resin
e FEP tubing, Teflon tubing, Tefzel tubing, PEEK tubing, Tygon tubing, etc.
¢ PEEK Male nuts
* PEEK ferrules

e Teflon ferrules

. 5.4.2 Cutting the tubing

The tubing supplied must be cut to the lengths necessary for installation.
Cutting resin tubing
Cut the resin tubing with a razor knife. Be sure to make a straight cut.

Resin tubing

Installation Procedures

® Fig. 5.8

5.4.3 Connecting tubing

1.  Slide a male nut and a ferrule on the tubing to be connected.

Straight cut
I

)

\ﬂlilm

Male nut Ferruie 1,6F PEEK
1.6MN.2 PEEK

Fig. 5.9
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Installation Procedures

5.4 Plumbing Preparation

2. Insert the end of the tubing, with the ferrule on it, into the appropriate opening. Then tlghten
|
j

the male nut. The ferrule will be secured on the tubing.

Perpendicular

é’%f//_/ """ |

/\ CAUTION f?

o Insert the tubing completely into the opening, until it butts against the end of the opening. !
Otherwise, dead volume will be generated and may cause chromatographic peak broadening.
¢ Do not overtighten the male nut, or the threads will become damaged. |

5.4.4 Precautions when using PEEK

PEEK resin has a high mechanical strength and is a material suitable for HPLC. However it l}as
some restrictions on usage, and it is important to observe the following precautions for safe use. '

(1) Solvents prohibited for use with PEEK

The following solvents cause stress cracks on PEEK tubing and significantly deteriorate its
mechanical strength. Never use these solvents with PEEK tubing;

Concentrated sulfuric acid, concentrated nitric acid, dichloroacetic acid, acetone*, ter_raliy-
drofuran (THF), dichloromethane, chloroform, dimethylsulfo oxide (DMSO) H

*Note: Briefly using a weak solution of no more than 0.5% acetone in water (e.g., for check—

ing gradient performance) will present ne problems. il

(2) PEEK tubing .

(i) The pressure that PEEK tubing can withstand varies depending on the inner diamet:cr,
manufacturer and liquid to be used as the mobile phase. When plumbing, be sure to 1:;se
PEEK tubing of 0.25 mm 1.D. or tubing provided by Shimadzu. Shimadzu is not respon’?si—
ble for any problems caused by the use of non-genuine parts. |?

PEEK tubing of three different inner diameters is provided for mnert HPLC plumbmg
0.25 mm, 0.5 mm and 0.75 mm. : .|

The maximum operating pressure of the CDD-10Avp/10Asp cell is 2.9MPa (30
kgf/em?). Do not apply higher pressure to the cell. Also, observe maximum pressures for

other modules and columns. !'




5.4 Plumbing Preparation

Although organic solvents, such as acetonitrile, are not used in ion chromatography,
note that the PEEK tubing pressure calculations were made with organic solvents, For
example, if acetonitrile were continuously used with PEEK tubing with pressures exceed-
ing the ranges shown below, the tubing could burst. Do not use PEEK tubing when exceed-
ing these pressure conditions.

0.25 mm LD. ... 19.6 MPa (200 kgf/cm®) or less
0.5mmLD. .. 14.7 MPa (150 kgf/em?) or less
0.75mm LD. ... 9.8 MPa (100 kgf/cm’) or less

(i) Bending PEEK tubing too far weakens it. Do not bend the tubing such that 1ts radius is
less than 10mm. Do not force the PEEK tubing to bend.

PEEK tubing used for instrumentation is heat-formed. When replacing this tubing, use
the correct tubing.

Radius larger than 10mm

Fig. 5.11

(iii)  Scratches on the surface of PEEK tubing can weaken it. Be careful not to scratch the

Installation Procedures

tubing when cutting it.

(iv)  For safety in the event the wrong solvent is used, cover the PEEK tubing with FEP tub-
ing. Cut the FEP tubing 35-40 mm shorter than the PEEK tubing and shide it over the
PEEK tubing. Both ends of the PEEK tubing are exposed for the connections to the nuts.

5-11
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5.4 Plumbing Preparation

PEEK tubing Cover FEP tubing
] -—— ]
\U’ Cut about 35-40mm
— N shorter than PEEK tubing.
St

Expose the PEEK tubing for
connection to the nuts.

Fig. 5.12
i
5.45 Removing protective plugs |
The unit inlets and outlets are fitted with protective plugs (bushings, blank plugs, caps and Sim-
ilar items) to keep out dirt and dust during shipment. ‘:
If connections are not made, do not remove the protective plugs. Otherwise, dirt and dust could
enter the system and cause clogging.

Keep the plugs, and replace them if the unit will not be used for a long time.

NOTE « For resin plugs: |

Remove and replace the plugs by hand. :




Plumbing

A CAUTION

» Before connecting the plumbing, turn off the power supply to all the system components, and
unplug them.

¢ For plumbing, use Inert LC Plumbing Kit (P/N 228-33285-91).

» Connect only the tubing described in the instructions,
Failure to heed the above could result in injury or equipment failure.

The plumbing necessary for this unit is as follows:

e Cell inlet plumbing ........ccoveeeeeee Tubing that carries mobile phase from the column outlet to the
.

s Cell putlet plumbing ...c.ccccoernnne Tubing that drains away mobile phase after analysis.

¢ Leakage plumbing ..........ccennne If leakage occurs in any of the system devices, it is directed to the

lowest unit in the stack, and from there out of the system,

5.5.1 Waste container preparation
Before connecting the plumbing, prepare glass or metal waste containers to receive the mobile
phase drained after analysis.

/A WARNING

Do not use cracked or damaged bottles. They could break.

Installation Procedures

/A CAUTION

A mobile phase with a low dielectric constant, such as hexane, requires special precautions. Its
insulating properties can cause static electricity to collect in the waste liquid container. When using

such a mobile phase, use a metal waste container and ground the container,

/A CAUTION

The waste container must be positioned lower than the unit (for example, on the floor). If it is posi-
tioned higher than the unit, liquid will not be drained, and will leak from the connections.

5-13
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Installation Procedures

5-14

5.5 Plumbhing

5.5.2 Plumbing (CDD-10Avp)

The CDD-10Avp flow cell should be installed inside the column oven (CTO-10Avp/ IOACVR';).

The following figure shows how to connect the flow lines for a non-suppressor system withﬁa
CDD-10Avp. Use Inert LC plumbing kit (P/N 228-33285-91) etc. for connectors and tubing. |

I

CTO-10Avp/10ACYp

—
Injector /Co]umn
Mobile phase — £
reservoir — : Eal Waste container
_____ I .
CDD-10Avp Recorder
CONTROL UNIT
CELL
—— ol j
LC-10ADvp _T\ i
- Guard column

Fig. 5.13 System Connection Diagram

NOTE If a manual injector is already present in the oven, the detector cell must be installed on |
the lower right side of the oven interior, as shown in the figure below. \

Column oven l«‘
to COD-10Avp |
o Column bracket 5

CD signal \ 2
Column
TEMP control =T [ "
/ Nylatches

LY

i

/

Manual injector.

e
i
3
S

/

Detector cell i
: |
/ j
From pump outlet ; ' T X
I efzel tube i
E G
= 7
777 — 77 ] ' 777 5-

Cell outlet tubing fitting |

Cell inlet tubing fitting f‘
|

Waste container

Fig. 5.14 “




5.5 Plumbing

1. Instali the cell inside the oven. Insert the Nylatch clips into the appropriate holes on the col-
umn bracket, and lock the clips as shown.

<: Press

Nylatch

]QD Locked
I
1

Fig. 5.15

2.  Remove the filter units attached to the cell cables. The filters can be remove by lifting the
pins. .

3. Route the two cell cables through the middle outlet on the lefi side of the oven to the exteri-
or of the oven.
Re-attach the filters to the cable, approximately 2 cm from the connector.

5. Cut PEEK tubing to an appropriate length and connect the column outlet to the detector

Installation Procedures

cell inlet tubing.
6. Connect the Tefzel tubing to the cell outlet tubing using Male connector, PEEK. Route this

Tefzel tubing through one of the oven outlets, and place it in the waste container.

NOTE To ensure a smooth flow of liquid, verify that the tubing end points down into the waste
container.

5-15
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installation Procedures |

5.5 Plumbing

5.5.3 Plumbing (CDD-10Asp)

In a CDD-10Asp suppressor system, the cell and suppressors are installed inside the CTO-

10ACsp oven.

® @ i
000 d®® ®:
0000 | ;
0000(
0000 |
0000 |
0000
C O O Ogf

Connecting tubing
{position for shipping}

10-port vatve/

Fig. 5.16




5.5 Plumbing

To connect unit tubing, refer to the flow line diagram shown below.

Te No.10 port

1 CTO-10ACSP | +--mmmmmmmmmmmmemm oo :

DGU-14A LC-10ADSP

10-port valve |
Column H

Mabile phase -

SIL-10AF

o - m mm m — —f  r n ——————————

l_ Suppressor cartridge |

Drain

To No.2 port

Fig. 5.17

The suppressor/detection unit and the 10-port valve are instalied, and all tubing connections are
made, inside the column oven. Remove the PEEK tubing that connects port 10 and the 10-port
valve. Use this tubing to connect the units. Plumbing for a system with an autosampler (SIL-
10AF) or manual injector 1s shown below.

o
o
T
>
S
@
8
S
o
c
o
2
=
1]
L
o
E

{2)For a manual injector system,

connect the PEEK tubing to the PEEK tubing(50 em)
outlet{column connection port)
of the manual injector.

for analyses, replace this

{1)Connect to the SIL-10AF outlet tubing. H coupling with the analytical
\:, H/ column,
Eﬁ___:[@ —_ :

Drain tubing(provided with PEEK male nut)

(3)Connect the drain tubing to this PEEK
tubing using the PEEK coupling and the
PEEK male nut.

The 1.6/3.0 connectar and the PEEK male
nut are provided with the HIC-10Asuper.

Fig. 5.18

NOTE Do not install the analysis column or the suppressor cartridge until the flow lines have
been completely flushed.

5-17
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5.5 Plumbing

For an autosampler system: :’

Connect the autosampler (SIL-10AF) inlet tubing to the pump outlet (LC-10ADsp}. cht
remove (1) shown in Fig. 5.18 and connect it to the autosampler outlet tubing.

For a manual injector system: ‘:
Connect the pump (LC-10ADsp) to the manual injector inlet pump port with PEEK tubmg

(0.3 mm i.d.: provided with the HIC-10Asuper.) Next, connect the PEEK tubing shown in
(2) of Fig. 5.18 to the manual injector outlet (port where the column is connected). j
Connect the drain tubing to the PEEK tubing located on Port 2 of the 10-port valve. Use ‘:thc
1.6/3.0 connector and the PEEK male nut for making the connection. !
(The connector and male nut are provided with the HIC-10Asuper.) 3
Connect other tubing, such as FEP tubing, according to the instruction manuals prov1ded
with the other units. i

If particles, such as small metal shards, remain inside the tubing when it is connectcd,‘f
the smaller tubing within other units, such as the autosampler, may become clogged. :
Before connecting the tubing, flush thoroughly with water from the pump to removel|
any particles. .,
Tighten PEEK nuts by hand. Do not overtighten the PEEK nut and ferrule when
installing the tubing on the 10 port valve. Tighten gradually with the supplied wrench '|

30 at a time, only when solvent leaks occur.




Installation of Manuatl Injector and Column

Use the manual injectors listed below.

Injector type Part No. Features
Non-metallic manual 228-32650-91 Has parts which contact liquid made of
injector type 9725 non-metallic materials.

Maximum use temperature: 60°C

Non-metallic manual 228-32650-93 Same as type 9725, but with a position
injector type 97251 sensing switch. Can send signals syn-

chronized with injection of saraples to

system controller or Chromatopac.

Instail the manual injector and column as shown in the figures below.
. For detailed installation procedures, see the Instruction Manual for the purmnp or the column oven.

¢ Installed on the pump: ¢ Installed in the column oven:

Installation Procedures

Manual inj

Manual injector

5-19
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Installation Procedures

Flow Line Plumbing

5.7.1 Manual injector plumbing

|

:
NOTE To connect ports 1 to 6 of the manual injector, use the male nuts and ferrules supplied|
as standard accessories of the manual injector. .

Screw the sample loop male nuts into ports 1 and 4 of the manual injector. ;
2. Slide a male nut and ferrule on one end of each of the two waste liquid tubing sections.
Then insert the tubing ends, with their ferrules, into ports 5 and 6 of the manual injecior,

:

and tighten the nuts.

3. Unscrew and remove the vial cap. H
Route the other ends of the waste liquid tubing through the tubing outlet and into the vialf.

»  Back of manual injector I

Waste
liquid tubing

t_,) Tubing outiet :
™ !

Jy, e J/ 5
r;l/@/ / @ D Vial

) BN 1
PN
Waste %

liquid tubing

Sample loop { !

Fig. 5.21 Fig. 5.22

NOTE To prevent liquid from flowing out due to the siphon effect, position the ends of the
waste liquid tubing level with the needle port.

NOTE The waste liquid tubing should be straight, and perpendicular to the left door. If the tubT
ing curves outward, it could lodge against the side of the unit and prevent closing of thel

left door.,

li

NOTE Use PEEK nuts and ferrules for tubing connections with resin parts. Metal nuts and fer-
rules can damage resin tubing.




5.7 Flow Line Plumbing

Waste liquid tubing Waste liquid tubing

Lodging 57

againsi side Manual injector

Perpendicutar

|
poit Left door"{ @J ,

5

Fig. 5.23 Fig. 5.24

5.7.2 Plumbing between pump and manual injector |
1. Cutthe ¢ 1.6 x 025 PEEK tubing to a length appropriate for connecting the pump outlet and

port 2 of the manual injector.

2. Slide a male nut and ferrule onto both ends of the PEEK tubing. §
*  Pump outlet end: 1.6 MN-2 PEEK male nut and 1.6F PEEK ferrule. §
¢  Manual injector end: Male nut and ferrule supplied as standard accessories of the manual §
injector. n&
3. Insert the ends of the SUS tubing into the pump cutlet and port 2 of the manual injector, and £
tighten the male nuts. f:;
£
The tubing should have a little extra length. Otherwise, it will not bend easily, and may
prevent closing of the door.
5-21
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5.7 Flow Line Plumbing

Pump outlet u

PEEK tubing |

@/
Connect to

port 2

From pump outiet

o

Ty I;

InstaHation Procedures

Fig. 5.25

5.7.3 Plumbing between manual injector and column ;i
1. Cut the ¢ 1.6 X ¢ 0.25 PEEK tubing to a length appropriate for connecting port 3 of ithe
manual injector to the column inlet. |

NOTE The tubing should have a littde extra length. Otherwise, it may pull on the column when ‘
the left door is opened. i

2. Slide a male nut and ferrule onto both ends of the PEEK tubing
e  Manual injector end: Male nut and ferrule supplied as standard accessories of the man%ual

injector.

» Column inlet end: PEEK male nut and PEEK ferrule. I:



5.7 Flow Line Plumbing

Blank plug
&
Column inlet
Fig. 5.26 @
g
S
3. Unscrew and remove the blank plug from the column inlet. §
4. Insert the ends of the PEEK tubing into port 2 of the manual injector and the column inlet, g
and tighten the male nuts. S
E
=
NOTE If the tubing has no extra length, unscrew and remove the male nut from the column &
inlet before opening the left door. -
From pump
outlet
T
PEEK tubing
Fig. 5.27
5-23
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Installation Procedures

A CAUTION

e Before wiring the unit, turn off the power to all the system components and unplug them.
» Use only the cables specified.

¢ Connect only the cables that the instructions describe.

Failure to heed the above could result in fire, electric shock or malfunction.

5.8.1 Connectors

. REMOTE CONNECLOL.....c.vvemieeieiecrecveerersrenresnnees For connection to the system controller
s  SIGNAL OUTPUT connector

Pin No. 1 (Chromatopac output connector) ...... For connection to Chromatopac

Pin No. 2 (recorder output connector)............... For connection to recorder
s  External control connector..........cccevveveeererenene For connection to external equipment.

5|For

conmnection instructions see “7.1 Extemal

Control Connections ” on p. 7-2.

The connectors required depend on the system configuration.

External control connector

REMOTE connector (See p.7-2) SIGNAL OUTPUT connectors
(See p.5-26) (See p.5-29)

@ (CDD-10Asp only)
CARTRIDGE connector
{See p.5-25)

(CDD-10Asp only)
VALVE connector
(See p.5-25)

CD SIGNALconnector TEMP CONT connector
{See p.5-25) (See p.5-25)

Fig. 5.28




5.8 Wiring

5.8.2 Connecting the flow cell cables

/\ CAUTION

‘When connecting and disconnecting the flow cell cables, turn the power off to avoide damage to

1. CDD-10Avp/10Asp
Connect the cable labeled CD SIGNAL to the corresponding terminal on the back of the
detector. Similarly, connect the TEMP CONTROL cable.

w
g
3
o
®
o
2
o.
e
=)
s
CD SIGNAL terminal 2
TEMP CONT termina! c
Fig. 5.29
2. CDD-10Asp
Connect the CELL cable from the CTO-10ACsp to the CARTRIDGE terminal on the back
of the CDD-10Asp.
3. CDD-10Asp
Using the dedicated cabie (Cable Valve Assy) supplied with the HIC-10Asuper, connect the
VALVE of the CTO-10ACsp to the corresponding terminal on the back of the CDD-10Asp.
.--'-'--
[—)
[
ﬁ
DL
Cartridge terminal
VALVE terminal .
Fig. 5.30 5-25
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5.8 Wiring

5.8.3 Connecting the fiber optic cable \

The fiber optic cable supplied with this unit is a two-way assembly for both transmission and
reception of signals, and is connected to the REMOTE terminals. |
Instructions and precautions for connecting the fiber optic cable are provided below. "

1. Before connection, remove the cap from the connection channel to be used. |?

NOTE The caps on the REMOTE connectors prevent dirt or dust from getting into the con-@

nector.

If a REMOTE connector is not used, leave the cap on it to prevent dirt or dust fromy
interfering with communication.

e When a cap is removed, keep it in a safe place for future use.

Installation Procedures
N
RS

Cap REMOTE terminal

Fig. 5.31

2. Insert the fiber optic cable plug into the REMOTE connector until it clicks into place.

NOTE | e Make sure there is no dirt or dust on the plug. Dirt or dust on the plug will get insid$

the REMOTE terminal. ‘f
e Be careful not to insert the plug across two different channels. @
Failure to follow the precautions above could result in malfunctions or communication

problems. /




Blue

Piug

=1 . insert plug until it
clicks in place

Fig. 5.32

5.8 Wiring

[NGTE] -

Do not bend the fiber optic cable less than 35 mm in radius.

When inserting and removing the plug, grip the plug itself, not the cable.

Do not bend the cable where it joins the plug.

Failure to follow the precautions could result in damage to the plug or a broken wire in

the cable.

[’
g
=
o
Q
(%3
g
Q.
c
L
-
8
®
-
)
=
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Installation Procedures

5.8 Wiring

5.8.4 Connection to system controller : 11

L.

Referring to “3. Connecting the fiber optic cable,” connect the detector REMOTE tenmﬂlal
to the system controller REMOTE terminal with the fiber optic cable. ;

Channels 3-8 of the system controller REMOTE terminal are typically used for this |
purpose.

REMOTE terminal !
(channel 3-8 typically used)

System controller .~

N

Fiber optic
cable

REMOTE i:
terminal
Fig. 5.34
2. Insert the power plug into the outlet, and turn the power switch on. :I
3. Set the LINK ADDRESS and LOCAL parameters. (See “6.10 Auxiliary Functions” on p. |6-
) ;;
LINK ADRS: Enter the number of the system controller REMOTE channel. :
o  LOCAL: Enter “0” (for remote mode). !
e N 4 )
|
LINK ADRS 3 LOCAL 0
input 1 - 12 0:Remote 1:Local |
i
regen progsrun remote po! power regen progrun remote pol power ‘
9 o o o e ) (O O o o ‘e

In case of suppressor system, set PUMP (A~C) and DET.A (CDD-10Avp/sp) to SEL |
state on the System Configuration screen of the system controller. (SEL/DEL state is
toggled by f1 key. See “6.5 System Control settings™ of SCL-10Avp in struction manual.)
When the power switch of a pump is turned off in DEL state, suppressor cartridges may
be damaged (broken).

When the power switch of the CDD-10Avp/sp is turned off in DEL state, full regenera-
tion procedure will be required because of the saturation of the cartridge.




5.8 Wiring

5.8.5 Connection to Chromatopac

SIGNAL OUTPUT
Terminal board connector No. 1
(accessory for Chromatopac)

Signal cable Black (-)
{accessory for Chromatopac)

White {+)

Signal cable

. To Chromatopac

SIGNAL QUTPUT
connector pin No. 2

Fig. 5.35

Connect the signal cable (supplied) to pin No. 1 of the unit’s SIGNAL OUTPUT terminals.
Then connect the unit to the Chromatopac as shown in the figure above.

Installation Procedures

To record channel 2 data, connect an additional signal cable to terminal pin No. 2 (for

recorder output).

Insert the power plug into the cutlet, and turn the power switch on.
Set the GAIN1 and REC MODE parameter (if the 2 channel option is used). (See “6.10
Auxilary functions,” p.6-42.)

-

GAINI
lnput 1 - §

regen progrun remote pol

. © O O O

(’

REC MODE
Ilnput 0 - 1

regen prog.run remote po!

L0 O O ©
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5.8 Wiring

5.8.6 Connection to strip-chart recorder U

Recorder
White {(+}
u
Signal cable ‘
g 1
3 SIGNAL OUTPYT g
o terminal pin No. 2 :
© .
o _ :
o Fig. 5.36
: 1
= i
% 1. Connect the signal cable (supplied) to pin No. 2 of the detector SIGNAL OUTUT terminal.
E’ 2. Connect the other end of the signal cable to the strip-chart recorder input terminals. w‘
- 3. Insert the power plug into the outlet, and tum the power switch on. }
4. Set the strip-chart recorder range. (see “6.5.3 Settings RANGE” on p. 6-18.}

~ ) h

RANGE M 0010 1

Input 0 — 512

regen prog.nun  remote pol power

@ O ®

.




Cleaning the flow lines

Once a system which includes the CDD-10Avp/10Asp has been completely assembled, flush the flow
lines thoroughly before connecting the column.
Similarly, clean the flow lines of systems which have been inactive for over a month to remove possi-
ble contamination.
If the column and the suppressor cartridges have already been removed, skip to step 3 below.
1. Remove the column. Connect the column inlet tubing directly to the column outlet tubing
using the PEEK male connector or coupling C.
2. CDD-10Asp only: Slide the suppressor/detection unit cover up and pull it towards you to
remove it. Remove the suppressor cartridges from the suppressor/detection unit and connect
the inlet to the outlet tubing using the special dummy coupling (dummy coupling, P/N: 228-
36573). (Use the dummy coupling that was shipped in the unit in the place of the suppressor
cartridge.)
3.  Turn ON the pump and deliver ethanol at 1.0 mL/min for 10 minutes for cleaning. All

cleaning solvents described in this section are delivered at flow rate of 1.0 mL/min.

4. Flush with deionized water for 5 minutes, then deliver 1N nitric acid solution for 10 min-
utes.

5. Flush with deionized water for 5 minutes, then 0.1% ethylendiaminetetracetic acid disodi-
um salt (EDTA-2Na) solution for 30 minutes.

6. Finally, deliver deionized water for 30 minutes.

installation Procedures

82 S
= P
o 6
@ Cover—__
——
 e—
- Dummy
/ coupling —
s 7. —
] eIl | :
{ C 4 P—
{:2){
e
 ———|
Fig. 5.37
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Chapter 6 Operation
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Precautions

NOTE | « To prevent clogging of the flow cell:

Dirty, clogged flow cells are the most frequent cause of detector problems. After ana
lyzing a highly concentrated sample, flush the flow cell thoroughly, using plenty of
mobile phase. When a buffer solution is used as the mobile phase, clean the flow ceQ-
with water after completing analysis. Buffer solutions crystallize upon evaporation,‘!
and can clog the flow cell and tubing.

Operation




Display Panel and Keypad

This unit is operated by the keypad. The display screen provides accompanying displays. The unit can
be operated by a system controller instead (see “7. Control by External Devices” for details).

. (ol Tojoin sl 1Bl | ie]
Display — | | (GRpICOLDOO ksl s

panel

regen progrn remote  pol  pawer
9] L ] G Q ®

—

det ol

() ) () ) (D)

z_shift edit S|
Keypad ~ CO GO &
(nirt) Crunc) (1) (20 (3D

o) () (Enter)

Fig. 6.1

6.2.1 Display panel

The display panel consists of a display screen and LED indicators. Names and functions of the

Operation

screen sections and the indicators are given below.

© 63 @ @

f /
_ ( o [o/oTE 7
corsen { BT T T e e

LED indicators ([ regen progrun remote  pol

k@PQOT
®

| o)
G)
"k

]
® ® @ ®

6-3
CDD-10Avp/10Asp NN




6.2 Display Panel and Keypad

No. | Sectionfindicator Function |
M | Conductivity Displays measurement conductivity (uS stands for uScm')
@ | Background Displays background (in puScm’™) j
@ | Channel Displays “CH1,” indicating CH-1 signal measurement. ;
@ | range Displays full scale value (“uS FS” stands for pScm™ FS) of sig- :
nal output to the recorder terminals. Can also display full scale
value (uS/V stands for pScm’/V) of signal output to integrator i
terminals by means of VP function. .
® | regen For the CDD-10Asp, or when the suppressor option is used, I
this LED indicates that a voltage is being applied to suppressor ]j
cartridges.
® | prog. run Time program indicator.
On when time program is being executed.
@ | remote Remote control mode indicator. ‘3
On when unit is controlled by system controller.
pol Polarity indicator. '
On in reverse polarity output mode. ;
£ - (@ | power Power indicator. ;
= Green when power is on. '
'qg_ Orange in sleep mode. |
O

6.2.2 Keypad

The 23 keys of the keypad on the front of the unit are used to operate and set parameters. \;

(un) (mark) (v ) (Seep)

del pol
@I IEDIEDIED)
2.shift edit sp
6 )

() ) () (5 (e
EDHICHEDIEDIED)
o) () Eney i;

Fig. 6.3




<Function keys>

6.2 Display Panel and Keypad

Key Name Function
Auto zero key | Adjusts recorder zero position, returning baseline to zero
position set with (&) and (¥ keys. When the 2ch
option is used, auto zero is performed for both channels.
A Zero shift keys | Shifts the recorder zero position. Pressing (A shifts it
Z.Shift up; pressing (¥ ) shifts it down.
o
Run key Starts and stdps time programs.
()
Marker key Draws a mark on recorder chart paper.
Has no effect on integrator output.
VP key | Switches from initial screen to VP mode.
Qe
Sleep key Turns off display screen.

Has no effect on operation.

<Shift-function keys>
To execute shift functions, press the key, then the desired key.

When the key is pressed, “Shift pressed” appears on the display screen. Press any key

to clear.
Key Name Function

edit | Editkey Activates time program edit mode (from initial screen)
Grify » (45

pol | Polarity key Switches the polarity of recorder output. The [pol] indica-
« D tor illuminates for {-) polarity.

rsp | Response key | Switches to the response setting mode.
O

c
=)
=
(1]
E
]
o
o
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Operation

6.2 Display Panel and Keypad

<Edit keys>

Key Name

Function

(D - (&) | Numeric keys

Enter numbers with these keys.

Enter key

Validates entries.

Clear key

e Ipitializes the screen.
» Cancels values input since was last pressed.
» Clears error messages and cancels alarms (but does not

resolve the source of the error).

del
» (&) | Delete key

Deletes individual lines of a time program on the dispiay
screen (when time program is being written).

Function key

* Scrolls forward through auxiliary functions. Press
repeatedly to reach desired parameters.

= In time program editing, scrolls through list of time-pro-
grammable functions.

Back key

» Scrolls backward through auxiliary functions. Press
repeatedly to reach desired parameters.

o In time program editing, scrolls back through list of
time-programmable functions.




Turning Power ON/OFF

1. Pressing the power switch turns the power ON; Pressing it again turns the power OFF.

Power switch

- Press
o) = ey
] ¢
Button in ({ON) Button out {OFF)
Fig. 6.4

2.  When the power is tarned ON, the following sequence of events occurs:
(1) Power ON

3 f \

(2) All the dots in the display matrix and all the EEBEEEEENEENEEER
indicator lamps illuminate. AEEENEEENENEEEER
‘e . . regen progrun remote pol power
(3) The unit’s memory is automatically checked, L ® ® ® ® ° )
and the version number of the control pro- S
gram is momentarily displayed. (“*.**” in the IE
example screens below represents the ROM §.
Version.)
CCD-10Avp : CCD-10Asp
- ~ ~ W
CDD-10Avp V%, *% CDD-10Asp Vi, %%
regen prog.run remote pol power regen prog.run Temote pol power
\ O O Q @ ® ) 9 O O O O ®

$

(4) If no error is detected, the initial screen appears, and operation can begin.

For the CDD-10Asp, or when the suppressor option is used, the rotary valves are initialized and
checked at this point.

Initial screen

4 M
0. 001usS BG 0
CHI1 1000uS/V
regen progrun remote pol power

0 O O O e

S

6-7
CDD-10Avp/10Asp I




o

Operation

6-8

6.3 Turning Power ON/OFF

ii
|
e  Ifan alarm sounds and a “NOT PROTECTED” message is displayed on the screen: : :\

Press the key to clear the alarm. When this message is displayed, the time program and

certain other parameters will be initialized (replaced with default values). r

- ™

CDD-10Avp Vo, %%
NOT PROTECTED

regen  progrun  remote pol power

L © 0 O O e |

e If any other error message is displayed: ;
Refer to “9.2 Error Messages™ on p. 9-5.



Display Panel

6.4.1 Types of screens

The screen can be switched from the initial screen to the various screens described below by

operating the keys.
Initial screen Basic setting screens and auxiliary function screens
0. 001us8S BG 0 (func) - GAIN1 3
CH1 100087V chl 1000uS/V

The (func) key or the key is used to scrofl
first to the basic setting screens for gain and
recorder range, and then through the auxiliary
function setting screens. (See p. 6-16.)

VP function screen

D) PRODUCT INFO
e
Press func or vp

The (7)) key is used to switch to the VP function
group screens - for Product Information,

Maintenance Information, Validation Support and c
Calibration Support. (See page 6-47.) S
[}
@B 2
: Time program edit screen o
:d'
(edit) TIME PROGRAM
— -
0 Used 32 Left
Pressing . (2D (edit) switches to the time
program edit screen. (See p. 6-34.)
Response setting screen
e
(rsp) RRESPONSE [ |
—
Input 1 — 10
Pressing Ghir) . (s ) {rsp) switches to the time
response setting screen. (See p. 6-21.)
Fig. 6.5
6-9
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6.4 Display Panel

6.4.2 Setting screens M
Soon after the power is turned on, the initial screen appears (showing the conductivity, back-

ground, and conductivity full scale). To switch to the parameter setting screens, press the

key. The display will switch to the first of the screens listed below (screen (1)). Then press

-

Operation

6£-10

repeatedly to scroll through the screens in the sequence given. (Use to scroll back.)
* Press to return to the initial screen.
For details of each setting, refer to “6.10.2 Auxiliary function descriptions”

Initial screen (Ch. 1 moenitor display)

8. 001uS BG 0
CH1 1000uS/V

Y

{1) Ch. 2 monitor display

0. 001uS BG 0
CH2 1000uS/V

¥ This screen appears only when the PC-2CD
{2-Channel Option PCB) is installed.

{2) Suppressor Ch. 1 monitor display
SUP1 L:USE R:REG
10. 0V 100o0hm

¥ This screen appears only when the PC-3CD
(Suppressor Ch. 1 PCB} is installed.

{3) Suppressor Ch. 2 monitor
suUP2 L:USE R:BREG
10. 0V 100chm

¥ This screen appears only when the PC-4CD
(Suppressor Ch. 2 PCRB) is instalied.

—— -

{9) EVENT terminal setting

EVENT 0
0,1,2 or 12

{10} EVENT terminal function setting

EXT-S o
INPUT 0 - 3

{11} Program elapsed time display

MONIT-TIME ]
D:0ff 1:0n

>

{12) Keypad disabling

KEY CLOSE
Enter to Close

(13) Remote control address setting

LINK ADRS 3
lnput 1 - 12

{14) Local/remote control setting

(4) Gain setting Local 0 F
GAINY? 3 GAIN2 3 0:Remote 1:local |:
fnput 1 — 5§ E

# GAINZ is displayed only when the PC-2CD
(2-Channel Option PCB) is installed.

(5) Range setting *

RANGE 1
Input 0 =

Y

(8) Cell temperature settting

CELL TEMP 35
25 — 85 €C Q:off
(7) Recorder mode setting

REC MODE 0
Ilnput 0 - 1

Y

(8) Cell temperature displa

y
CELL1_T 20. 000
CELL2_T 20. 000D

512

Fig. 6.6

{15} Switching suppressor cartridges (Ch. 1}
VLVI 0
0O:L-reg 1:R-resg
¥ This screen appears only when the PC-3CD
(Suppresscr Ch. 1 PCB) is installed.

{16) Switching suppressor cariridges {(ch. 2}
VLV2 0 }

0:L-reg 1:R~reg
3 This screen appears only when the PC-4CD
(Suppressor Ch. 2 PCB) is installed.

(17) Hardware configuration

Input 0 -

H/W CONFiG 0 1
3 .

v

To initial screen




6.4.3 VP function screens
VP functions are divided into 4 groups - Product Information, Maintenance Information,
Validation Support and Calibration Support. |
Pressing the (W¥P) key when the initial screen is displayed accesses the Product Information

6.4 Display Panel

Group screen. Scroll through to the other Groups by pressing repeatedly. Functions within
the Groups are selected using the (func) and keys.

0. 00148 BG o
CH1 1000uS/V

y GO

PRODUCT INFO
Press func or VP

e

A

MAINTENANCE
Press func or VP

Qe

Y
To Next Page

Initial screen

Product Information

Group

SERIAL NUMBER

() ——

c211834000¢0¢0

=

S/W [D:V#, %%
CDD-10Avp

(funo

Mainienance

Information Group

TOTAL OP TIME

T

0

v @&

VALVE1 ROTATION
B 0/ 40000

@&

VALVE2 ROTATION
M 0/ 40000

§ @

SUP1 RES/ 250o0hm
L: 0 R: 0

y @

SUP2 RES/ 250ohm
L: 0 R: ]

§E&

PART REPLACEMENT
P/N: N - -

@@

MAINTENANCE LOG

Enter to Display

=

OPERATION LOQG

Enter to Display

y @

ERROR LOG

Enter to Display

Unit serial No. display
For verification.
see p. 6-49

ROM Version No. display
For verification.
see p. 6-50

Unit total operation time display
For verification.
see p. 6-50

Display of suppressor ch 1 valve
rotations and replacement alert time
For verification. Rotation can be
resetto 0.

see p. 6-50

Display of suppressor ch. 2 valve
rotations and replacement afert time
For verification. Rotation can be
reset to 0.

see p. 6-50

Display of resistance of cartridges
during the last regeneration.

For verification.

see p. 6-51

Display of resistance of cartridges
during the last regeneration.

For verification.

see p. 6-51

Part replacement record
Enter part No. when part
replaced

{stored in operation log)
see p. 6-51

Maintenance log display

For veiification. Press to
scrol! through entries (up to 10)
see p. 6-52

Operation log display

For verification. Press tc
scroli through entries (up to 10)
see p. 6-52

Error log display

For verification. Press to
scroll through entries {up to 10)
see p. 6-63

c
2
=

o

)

]

a.
O
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6.4 Display Panel

M

VALIDATION

Press func or VP

o

\

See Next Page

Validation Support Group

ong) ——————3

YY-MM-DD
WE-10-23

DATE

y @

HH:MM:SS
Wi:30:55

T IME

y @&

MEMORY CHECK
Enter to Check

y @

SPAN CHECK
to Start

CH1
Enter

| @

CH?2 SPAN CHECK
Enter to Start

Fig. 6.7

Date display and input‘i
Far setting procedure,
see p. 6-53 ,

Time display and 1nput ‘
For setting procedure,
see p. 6-54 |
i
I
Memory check ‘
Press Ented to run (see
p. 6-54). Result dlsplayed

Span check for Ch. 1‘1
Press @) to run
(See p.6-55). Result
displayed h

Span check for Ch. ‘2
Press to run
(See p.6-55). Result
displayed ‘T

I
1
I
i
i
I
|



6.4 Display Panel

#

CAL IBRATION
Press fune or VP

e

Y

Calibration Support
Group

(fung) ———

To Product Information Group

Input PASSWORD
ok ok %
&
ZERO CALIB CH1-
Enter to Calib
y G
SPAN CALIB CHI1
Enter to Calib
y @
ZERO CALIB CH2
Enter to Calib
y Gmo
SPAN CALIB CH2
Enter to Calib
y &

SPAN CHECK 10
Input Criterion

y @&

VLV ROT 40000
Input Alert Lv

y &
SUP1 RES/ 250ohm
Input Alert Lv

y @

SUPZ RES/ 280ohm
Input Alert Lv

@

RNG DISP MODE 0
0:REC 1:ITG

l

INITIALIZE PARAM
Enter to Init

=

CHANGE PASSWORD
Enter to change

y &

51
Span

16334
Ch. 1

I
To Next Page

Password input. For setting
procedure, see P. 6-56.

* If password input was incomect, sub-
sequent screens cannot be displayed.

Zero calibration for Ch. 1.
Press to execute.
see P. 6-56.

Span calibration for Ch. 1.
Press o execute.
See p. B-57.

Zero calibration for Ch. 2.
Press 1o execute.
See p. 6-58.

Span calibration for Ch. 2.
Press to execute.
See p. 6-57.

fnput of span check criterion
for Ch. 1 and Ch. 2. For set-
ting procedures, see p. 6-58.

Input of valve rotation alert
level. For setting procedure,
see p. 6-58.

Operation

Input of alert level for Ch. 1
suppressor Ch. 2 resistance.
For setting procedure, see p.
6-59.

tnput of alert level for suppres-
sor Ch. 2 resistance. For set-
ting procesure, see p. 6-59.

Selection of conductivity full
scale display. For setting pro-
cedure, see p. 6-59.

Parameter initialization. See
p. 6-59.

Changing of password. For
procedure, see p. 6-59.

Span adjustment vaiue of Ch.
1 conductivity signal. For set-
ting procedure, see p. 6-60.

6-13
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6.4 Display Panel

Bl 1. 963125
BG Span Ch. 1
l
s2 16384
Span Ch. 2
y &
B2 1. 953126
BG Span Ch. 2
y &
Z1-1
Zero 0,01 Ch,
y @
Z1-2
Zero 0.1 Ch.
y @
Z21-3
Zero 1 Ch.
=
Z1—-4
Zero 10 Ch.
y &
Z1~-5
Zero 100D Ch.
y @
z2-1 ‘
To ZERQ CALIB CH1 Zero 0. 01 Ch.
A l
z22-2
Zero 0.1 Ch.
=
Z22-3
Zero 1 Ch.
y @&
Z2-4
Zero 10 Ch.
y &
Z22-5§
(func) Zero 10D Ch. 2
Fig. 6.8

Ii
Span adjustment value of Ch.
1 background conductivity.
For setting procedure, see|p.
6-60. |

Span adjustment value of dh
2 conductivity signal. For set-
ting procedure, see p. 6-60:

b

Span adjustment value of Ch.
2 background conductivity. |
For setting procedure, see p.
6-60.
Zero adjustment value of Ch.
1 conductivity signal (gain=31).
g%rosettmg procedure see p.

|
Zero adjustment value of Ch.
1 conductivity signal (gain=2).
For setting procedure see p.

Zero adjustment value of Ch.
1 conductivity signal {(gain=3}.
Forosetting procedure see p.

. M

Zero adjustment value of Ch.
1 conductivity signhal {gain=4).
g%rosettmg procedure see p.

)

i
Zero adjustment value of Ch,
1 conductivity signal (gain=>5).
gcgosemng procedure seg p.

Zero adjustment value of Ch
2 conductivity signal (gain=1).
Far setting procedure see p.
6-60. :

i;
Zero adjustment value of Ch.
2 conductivity signal (gain=2).
For setting procedure see p.
6-60. “

Zero adjustment value of Ch.
2 conductivity signal (gainZ3).
For setting procedure see p.
6-60. "

Zero adjustiment value of Ch.
2 conductivity signal (gain=4}.
For setting procedure see p.
6-60. ;

|
Zero adjustment value of Ch.
2 conductivity signal {gain=5).
For setting procedure see p.
6-60. !
I




Basic Settings

To start an analysis with the CDD-10Avp, the cell temperature and measurement range (gain) should
be set, followed by the recording range setting for the integrator (or recorder). These basic operations can
be performed from the SCL-10Asp system controller along with settings for the pump and other system
components.

For the CDD-10Asp, the settings are mainly performed from the SCL-10Asp system controller for
complete suppressor system control.

Refer to “6.6 Control by SCL-10Asp” and subsequent sections for details on system controller opera-
fron.

6.5.1 Setting cell temperature

The cell temperature of the CDD-10Avp should be set 3°C higher than the oven temperature.

Follow the procedure below to set the cell temperature.

Example: To change the cell temperature from 35°C to 43°C, assuming the oven temperature is

40°C.
1. Press (CE) to display the initial screen. 0. 001uS BG 0 %
CH1 1000uS/V g
O
2. Press (fund) several times until {CELL CELL TEMP HS5
TEMP] appears. 25 — 55 C O:off
*  The cell temperature parameter field
blinks. prompting the user to enter a
value for temperature.
3. Input (3D, (3D and press Ented . The set- CELL TEMP 43N
ting is changed and temperature control 55 — 55 C 0:0ff
immediately starts with the new value,
6-15
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6.5 Basic Settings

6.5.2 Setting GAIN
To provide a wide dynamic range, the detector uses five measurement ranges of different sen51-
tivities. The measurement range can be selected by the GAIN] parameter. (Parameter GAIN2 for
Ch2 appears in the menu with the 2-channel option.) The signal processing range of the C[%D-
10Avp/10Asp changes according to GAIN1/GAIN2 as shown in the table below, which also
shows the signal amplitude from the Signal output connector, the required sensitivity, and 51gnal

range of analysis.

Approximate maximum Signal amplitude of f
GAIN1/GAIN2 setting* | conductivity that can be Signal output connectort/ J
measured Signal output connector2** ;
1 (0.01uScm™ 6uScm 10uScm™/V A
2 (0.1uSem™) 60uSem™ 100uScm™*/V ‘;
3 (IpSem’) 600pScm” 1,000uScm™/V

4 (10uScm™) 6,000uS¢m’™ 10,000uScm’/V

5 (100pSem™) 60,000uScm™ 100,000pScm /v

*  The value in parentheses indicates the most sensitive recording full scale that is avmlablclfor
each gain setting. !'
**  The signal amplitude of Signal output connector 2 varies according to the RANGE Setung

This table shows values when the RANGE is set to 10 for the use of the Chromatopac. j}
Ii

E

A setting of 1 (0.01uScm™) for GAIN1/GAIN2 cannot be used when the background i lS
higher than 100pScm™. :
The unit checks the background level when the auto zero function is executed ancll
generates a warning message if it exceeds 100uSem™ with a GAINI/GAIN2 setting o’if
1. The measurement of peak area and height would not be accurate under these condilé
tions. l
Once a measurement range has been selected for GAIN1/GAIN2, further adjustmen‘j_c
of the plot full scale can be performed by setting the integrator’s attenuation paramete:r
(ATTEN for Chromatopac), or by setting the RANGE parameter when a strip—chaxit
recorder is used.
A Shimadzu Chromatopac is typically connected to the Signal output connector 1
(integrator output) and this signal is not affected by the RANGE parameter. Setting the

RANGE is required when the Signal output connector 2 is used. (See “6.5.3. Setﬂn,'g

RANGE”)

L
b




6.5 Basic Settings

The procedure for setting the GAIN1 parameter is shown below.

Example: To change GAINI from 3 ta 1.

. Press (&) to display the initial screen.
: _ GAINT H
2. Press several times until [GAINI]
Input 1 - 5§
appears.
3. Input () and press Ented. The setting is
GAINT 11
changed.
Input 1 — 5

*  The Chromatopac full scale produced by
various combinations of GAIN1/GAIN2
and ATTEN are shown in the table
below. Once a GAIN setting has been
selected, the plot full scale can be
adjusted by changing [ATTEN]. It is
recommended to adjust [ATTEN] so that

the maximum peak height of the chro- .§
matogram reaches approximately 80% §
of full scale. 3'
GAIN1/GAIN2* and ATTEN settings vs. plot full scale [uScm™] on the Chromatopac
ATTEN - GAIN setting
setting 1 2 3 4 5
0 0.01 0.1 1 10 100
1 0.02 0.2 2 20 200
2 0.04 0.4 4 40 400
3 0.08 0.8 g 80 800
4 0.16 1.6 16 160 1,600
5 0.32 32 32 320 3,200
6 0.04 6.4 64 640 6,400
7 1.28 12.8 128 1,280 12,800
8 2.56 256 256 2,560 25,600
9 5.12 51.2 512 5,120 51,200
10 10.24 102.4 1,024 10,240 102,400
*  When a Chromatopac is connected to Signal output connector 2, RANGE should be set
to 10 to match the output to the table.
6-17
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6.5 Basic Settings
W

6.5.3 Setting RANGE
When a strip-chart recorder is used, it should be connected to the Signal output connector 2

(Recorder output). This connector can also be used for the Chromatopac when two-chanllncl

recording is necessary. The signal amplitude of this connector is determined by GAINI/GAIHINZ
and RANGE settings. . g

According to the factory setting, the Signal output connector 2 outputs channel 1 signals.

Another parameter, REC MODE, can be set to 1 to assign channel 2 signals to this connector.
Refer to <<REC MODE>> on page 6-42 for details. ‘1

Signal amplitude of
GAIN setting Signal output connector 2 !

for RANGE of 1-512 :.
1 (0.01uScm™) 0.01-5.12uScm’/10mV ‘
2 (0.1pSem™) 0.1-51.2uScm */10mV g
3 (1uScm™) 1-512uSem™/10mV ‘
4 (10uScm™) 10-5,120uScm ' /10mV :
5 (100pScm™) 100-51,200uScm’/10mV

To use a strip-chart recorder:
e  Connect the recorder to the Signal output connector 2. :
s  Parameter RANGE can be set to 1-512, and the plot full scale is determined as folli”')ws

for a 10mV strip-chart recorder:

Plot full scale [uScm™] = GAIN x RANGE

where GAIN is the value in parentheses in the table on the right, and RANGE is a value
between 1 and 512, For example, if GAIN1 is set to 1 (0.0l]JScm'l) and RANGE isE 10,
the plot full scale is: L
0.01 [uScm™] x 10 = 0.1 [uScm™] .

e  The recorder range should be set to approximatery 120% of the expected maximum
peak. This will produce a chromatogram with maximum peaks near 80% of full scalé.

80% of
full scale




6.5 Basic Settings

- When the Chromatopac is connected to Signal output connector2:
e  Connect the recorder to Signal output connector 2.
¢  Set RANGE t010. This will provide the output of this connector with the same ampli-
tude as Signal output connector 1 for the same GAIN setting. Refer to the table in the
previous section for the plot full scale on the Chromatopac.

Signal amplitude of
GAIN setting Signal output connector 2
for RANGE of 10
1 (0.01uScm™) 10uScm’ /v
2 (0.1uScm™) 100uScm*/V
3 (luScm™) 1,000uScm’/V
4 (10uScm™) 10,000uScm /v
5 (100uScm™) 100,000uSem ' /V

The procedure for setting the range of the recorder terminal is shown below.

Example: To change GAINI from 3 to 1.

s
. Press to display the initial screen. g
2. Press () several times until [RANGE] RANGE g] S
appears on the display. Input 1 - 512
3. Input (0 and press Enmed). The setting is
~ changed. RANGE 1 B
lnput 1 — 512
To return to the initial screen, press .
6.5.4 Setting polarity
When the conductivity of the target compounds is less than that of the mobile phase, the com-
pound peaks appear‘as negative in the chromatogram. When this occurs, reverse the polarity of the
detector output signal (some data processors can only handle positive peaks).
The polarity of channel 1 can be set by pressing the [pol] key (Gh#t) + () from the initial
screen (Ch. 1 monitor display). The polarity of Ch. 1 toggles from positive to reversed each time
the [pol] key is pressed. The pol LED indicates the current Ch. 1 polarity.
The polarity of Channel 2 is set in the same way from the Ch. 2 monitor display screen. The
pol LED indicates the Ch. 2 polarity setting only when the Ch. 2 monitor screen is displayed.
6-19

CDD-10Avp/10Asp TAENGNE




6.5 Basic Settings

6.5.5 Zeroing a strip-chart recorder
Before beginning analysis, adjust the zero position of the recorder as follows:
1. Press (ce) to display the initial screen. “
2. Press (unc) several times until [RANGE (AUFS)] (the measurement range setting) is dis-

'

played.
Set this value to "0" '
i
a ™
RANGE u
Ilnput 1 — b512
regen progrun remote pol power
_ 0 O O o e )
3. Press (o).

This will short-circuit the detector’s output to the recorder, ..
4.  Using the recorder’s pen position adjusting knob, move the pen to the desired 0 or baseline

i

Fo level..

5. Reset the detector’s measuring range to a range appropriate for the analysis. (See p. 6-1811.)

Recorder

Operation

Fig. 6.10

6. Press . ;!

The pen will return to a position close to the selected baseline. ' |
7. Move the pen to the exact desired baseline by pressing Ca ) or (¥)) , and start the anl'aly-

§18.

Pressing the key will restore the baseline that was set in this procedure.




6.5 Basic Settings

6.56 Setting RESPONSE
This detector uses a digital noise filter to improve the signal-to-noise (S/N) ratio. Noise
increases as the filter’s response speed 1s raised, and decreases as it is lowered.
Ten filter response speeds (RESPONSE values) are available for the RESPONSE parameter.
RESPONSE values and the corresponding time constants for an analog filter are shown in the

table below.
RESPONSE | Corresponding time constant | Minimum peak width
value of analog filter at half-height
1 0.05 sec (FAST) 0.2 sec
2 0.1 sec 0.4 sec
3 0.5 sec (STD) 2.2 sec
4 1.0 sec 4.8 sec
5 1.5 sec (SLOW) 7.2 sec
6 2.0 sec 9 sec
7 3.0 sec 13 sec
8 6.0 sec 26 sec
9 8.0 sec 36 sec =
10 10.0 sec 45 sec ::.-3
E
Expressions in parentheses indicate corresponding response settings of the CDD-6A. O
To set RESPONSE:
1. Press to display the initial screen.
Press . (&) (rsp). The RESPONSE value is now active, and can be changed.
3. Input the RESPONSE value using numeric keys. The setting range is given in the table
above.
~ R
RESPONSE n
Input 1 — 10
regen progrun remote pol power
\_ O o o O @ )
Press .
5. Press ((c) to return to the initial screen.
6-21
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100%4

0] R e LT T X
L
= gsponse, in i.
% order from the top [
= 0.5 sec }
J{:‘,‘ :138 sec ‘
‘ .0 sec !
. 6.0 sec l'
10.0 sec |
0% i )] i |F

v} 10 20 30 (sec)

Peak width at half-height ‘

Fig. 6.11 ;

As RESPONSE increases, data processor responsiveness and peak height decrease. The
smaller a peak’s width at half-height, the greater the decrease in the peak’s height. [
It is recommended that RESPONSE be set such that, for a given half-height width, the
peak height drops no more than 10%. The graph on the right shows the rclatlonshlp
among response time, peak half-height width and peak height reduction. Use it tq
determine appropriate RESPONSE values. V
Note that RESPONSE has no effect on peak area. Peak area does not change even
when a low RESPONSE value broadens the peak. ‘f‘




Control by SCL-10Asp

N ——

The SCL-10Asp System Controller can control up to two detectors. When a detector is connected, it 18
shown as DET.A (Detector A) on the SCL-10Asp. If a second detector is connected, it becomes DET.B
{Detector B). Connect the CDD-10Avp/sp as DET.A (Detector A) on the SCL-10Asp, if two detectors are
conmected.

When controlling the detector from the SCL-10Asp, set the LINK ADRS parameter to the remote con-
nector number on the rear panel of the SCL-10Asp to which the detector is connected. Also ensure that
the LOCAL paranietcr is set to O, which disables local control. To switch back to local control, set
LOCAL 10 1.

Most of the basic parameters can be set on the SCL-10Asp, including time program setting. However,
note that some parameters are not available on the SCL-10Asp and should be set on the detector (these
include RANGE, REC MODE, etc.)

This section describes general SCL-10Asp parameter setting. For details on these operations, refer to
the SCL-10Asp user’s manual. Also see “6.7 Operation of non-suppressor system” and “6.8 Operation of
suppressor system.” '

6.6.1 Basic parameters

The analysis file screen displays parameters for the various modules connected to the con-

troller. The detector’s parameters are shown in DET.A (DET.B) parameter groups. In this screen,
some of the detector parameters are shown for setting and some for display. Parameters which can

c
L2
]
]
o
o
o
O

be selected often display normal defanlt values. Each parameter can be set by moving the cursor
to the value, inputting the value, and pressing .

For detailed settings, use the Detector control screen. Move the cursor to any of the detector
parameters with the cursor keys, and press the [param] function key (f3). If the [param] function
key is not shown, press (func) until [param] appears in the [£5] position.

IANALYSIS FILE FILE 0

PUMP(SO) IINNEEE NN Oc7. A I
A.FLOW 1.000 mL/min GAN 3

............ RESP 4

B ocT. B I
h MONITOR N

H oven I
OVEN.T 30°C

6-23
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6.6 Control by SCL-10Asp

e S e
!

6.6.2 Det control screen

In the Det (detector) control screen, all the parameters available on the SCL-10Asp are dés—

played. The parameter set shown depends on the options installed in the detector.

When the suppressor options are installed, the status of suppressor cartridges are shown in tﬂhe

bottom right of the screen. See “6.8 Operation of the suppressor system” for details.

The table below shows the parameters used in this screen.

ANALYSIS FILE FILE 0
#*Det. A CDD-1DAsp  ***

GAIN 3

RESP 4

TYPE 312

MPCNG 14meq

PUMP 1

{FLOW) 1. 000mL/min

CELL. T 43°C CH 1 CH?2

(OVEN) 40°C L R L R
USE RDY — —

INJDLY 7min

S. INTVL 22min

REGENTM  8.8min




6.6 Control by SCL-10Asp

SCL-10Asp parameters for the CDD-10Avp/10Asp

Parameter | Description | Remark
Detector parameters (Ch. 1)
GAIN Gain for Ch. 1
RESP Response Common setting for both channels.
POL Polarity for Ch. 1 Set 1 for positive, -1 for negative.

Only for non-suppressor system.

CELL.T Cell temperature (°C) Common setting both channels.
(OVEN) Oven temperature setting is dis- Display only; setting should be done in

played for reference

the parent screen.

Detector para

meters (Ch. 2)

GAIN2

Gain for Ch. 2

POL2

Polarity for Ch. 2

Set 1 for positive, -1 for negative

Only for non-suppressor system.

Suppressor ¢

ontrol (Ch. 1)

TYPE Cartridge type for Ch. 1 (3 digit). | The first digit shows type of analysis
(3: anion, 2: cation). The last two digits
show the cartridge capacity in fmeq].
EX) 312 for anion analysis.

206 for cation analysis,

MPCNC Mobile phase concentration for

Ch. 1 (meq).

PUMP Specify the pump to be used. 1, 2 and 3 comrespond to Pump A, B
and C, respectively.

(FLOW) Flow rate setting is displayed. Display only; setting should be done in
the parent screen.

INIDLY Time between cartridge switching | Common setting for both channels.

and sample injection {min).

S.INTVL Cartridge switching interval (min). | Commen setting for both channels.

REGENTM Regeneration time {min). Common setting for both channels.

Suppressor c

ontrol (Ch. 2)

TYPE2

Cartridge type for Ch. 2 (3 digit).

The first digit shows type of analysis
(3; anion, 2: cation). The last two digits
show the cartridge capacity in [meq].

MPCNC2 Mobile phase concentration for
Ch. 2 (meq).
PUMP2 Specify the pump to be used. 1, 2 and 3 correspond to Pump A, B
and C, respectively.
(FLOW) Flow rate setting for the pump is Display only; setting should be done in

displayed.

the parent screen.

CDD-10Avp/10Asp N
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Operation

L

6.6 Control by SCL-10Asp

NOTE ¢ REC MODE (recorder mode) and RANGE cannot be set on the SCL-10Asp. When
Signal output connector 2 is used for an integrator or recorder, set those parameters

on the CDD-10Avp/10Asp.
e Similarly, other parameters not shown in the table should be set from the detector.

!
[,

Function keys in the Det control screen |
The following are function keys on the Det control screen. Five functions are shown at th;_e
bottom of the screen. They can be operated by pressing the corresponding function key ([f1] ﬁo

{f5]). If a function key is not found, press the key to show the next set of five functién

keys. :
<<SWITCH>> ﬂ: i J‘
(For suppressor systems) [ SWITCH |

This function manually switches the left and right suppressor cartridges to interrupt the c%r-
rent process and advance to the next analysis. The cartridge in the analysis flow line ‘}is
switched to the regeneration flow line, while the other cartridge currently in the regeneration

flow line is switched to the analysis flow line. i
When using this function, ensure that the cartridge that will be switched to the analysis ﬂoﬁw

line has been sufficiently regenerated. If cartridges are switched during regeneration, gases gen{:r—

ated in the regenerated cartridge flows into the detector cell, which may cause unstable baseline:i.

<<A.FULL1>> for Detector A
(For suppressor systems) ﬂ G
. 1
Press this function key to perform FULL REGENERATION of channel | L= f
cartridges. 1
<<A.FULL2>> for Detector A g D F
(For suppressor systems) AFULL2
This function key can be used to change the cartridge switching interval dur- r;

ing the course of an analysis. Each time this key is pressed, the interval is increased by 5 minuﬁes,
up to the maximum of plus 20 minutes. If the key is pressed further, then the interval is redugfed

by 5 minutes. The remaining tirie display is updated by this operation. \1
«<EXTEND>> A NQ "

(For suppressor systems) EXTEND

This function key can be used to change the cartridge switching interval dur- [
ing the course of an analysis. Each time this key is pressed, the interval is increased by 5 minu:;tes,
up to the maximum of plus 20 minutes. The remaining time display is updated by this operation.

. . . . Py - I,
When the interval is increased by the maximum of 20 minutes, the remaining cartridge capacity
|

|




6.6 Control by SCL-10Asp

will be 40% of the total capacity under the standard analysis conditions.

<<SEL/DEL>>

Select parameters to be shown in the Analysis file screen. Move the cursor SELIDEL
to a parameter from the screen; repeat the same operation.

! B

<<A.ZERO>> for Detector A s .
or Detector T
<<B.ZERO>> for Detector B
Executes an auto zero for the designated detector. - :I%
B.ZER
A
<<A.MARK>> for Detector A 7 ey gy

<<B.MARK>> for Detector B _
Makes a vertical mark on the strip-chart recorder.

D
b
0 E
~

o
-t
D
@
=

<<EXIT>>
Returns to the Analysis file screen.

ola
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Operation

6.7.1

6.7.2

Operation of the non-suppressor system

Start of analysis
The following two sections show the standard anion and cation analysis methods. Make all the
necessary parameter settings and start operation of the pump and column oven by pressing [acét]
on the SCL-10Asp. |
If a manual injector is used, set a STOP command at the necessary time in the system coh—
troller time program. When an autosampler is used, specify sampling conditjons and run time se;t—
ungs. i
Monitor the detector baseline on the recorder or integrator; usually the baseline is stable about
two hours after starting temperature control. When the baseline is stable, press the (un) key to
start analysis. ' ‘
i
Anion analysis method )
The following shows standard conditions for anion analysis.

<Separation>> .i
Column : Shim-pack IC-A1
Mobile phase : 2.5mM phthali¢ acid and 2.4mM Tris (hydroxymethyl) aminometha}':he
(pH4.0) 1
Flow rate : 1.5 mL/min !
Column temperature  : 40°C :
Column : Shim-pack IC-A3 !
Mobile phase : 8 mM p-hydroxybenzoic acid, 3.2 mM Bis-Tris, and 50 mM boric ac:,id
Flow rate : 1.2 mL/min “ .
Column temperature  : 40°C ‘i
<Detector: CDD-10Avp> '
Gain :2(0.1uSem™) !I
Response 14(1ls) }
Polarity T+ F
Cell temperature 1 43°C ;




6.7.3

6.7 Operation of the non-suppressor system

Cation analysis method

The following shows standard conditions for cation analysis.

<Separation>
Column
Mobile phase

Flow rate

Column temperature

Column
Mobile phase

Flow rate
Column temperature

: Shim-pack IC-C1
: 3 mM oxalic acid

: 1.5 mL/min
140°C

: Shim-pack IC-C3
: 2.5 mM oxalic acid

: 1.2 mL/min
- 40°C

<Detection: CDD-10Avp>

Gain

Response
Polarity

Cell temperature

:3 (1uSem™)
14 (1s)

1 43°C

c
S
2

(1]

-

-]

[~
O
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Operation of the suppressor system

A —— I

6.8.1 Starting the analysis : |&.‘
The following two sections show the standard anion and cation analysis methods. Make all the
necessary parameter settings and start operation of the pump and column oven by pressing [act]
on the SCL-10Asp. At the same time, the suppressor control begins, and the regeneration cyclc

starts at the set interval. ‘;
Set the autosampler and run time parameters. If a manual injector is used, set a STOP cdm—

mand at necessary time in the system controller time program. ?
Monitor the detector baseline on the recorder or integrator; usually the baseline is stable about
one hour after starting temperature control. After the baseline is stable, press the (un) key to svtart

analysis. ?
b

NOTE The analysis sequence and timing described assume the use of on SIL-10AF autosam- .

pler. i

Status display for suppressor systems |
When the suppressor options are installed, the system status is shown in the bottom right of

the screen. The status is shown for the Ieft (L) and right (R) cartridge of each channel (CH 1

and CH2) as follows:

Operation

CH 1 CH?2
L R L R |
USE RDY ~— —— |

- @
USE The cartridge is in the analysis flow line; it is being used or is ready to use for aﬂhly—
sis. |
RDY  The cartridge is in the regeneration flow line; regenerauon is completed and the ¢ Icar-
tridge is ready for analysis. i
RGN  The cartridge is being regenerated. ’
FUL Full regeneration is under way. 1
OFF Regeneration is suspended by opening the oven door. ‘

- Suppressor option is not installed. |i




6.8 Operation of the suppressor system

When the [act] key is pressed and an analysis is started, the remaining time is displayed for
S.INTVL (cartridge switch interval) and REGEN (regeneration time) /FLUSH.

CH 1 CH2
L R L R
USE RDY  — —
S.INTVL REGEN
19.00 5.00

Also, when full regeneration is being conducted, the status and remaining time is shown.

CH1 CHz2
L R L R
USE RDY _— -
FULL REGENERATE
0. 00

Analysis period and cartridge switching interval g
The following figure shows the relationship of the parameters which determine the timing -
E ™
of cartridge switching for suppressor systems K4
o
Cartridge
becomes Ready
' Regeneration | Flush /
\ {"1) When there is no analysis, the
suppresser cartridges are
Cartridge switching interval {S.INTVL) (*1) switched at the end of 8. INTVL.
During the analysis, the
suppressor cartridges are
switched at the end of run time
of SCL-10Asp. {Cartridge are
switched before the end of S.
/ INTVL.)
Autosampler Data acquisition on Chromatopac ("2} (*2) STOP.TM on Chromatapac
Pretreat
Injection delay (*3) RUN.T or TIME setting of STOP
(INJDLY) Run time of SCL-10Asp (73} command on SCL-10Asp
/ 1min \
Auto zero Inject and
Analysis start
Fig. 6.12
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6.8 Operation of the suppressor system

Full Regeneration

The Full Regeneration function can be used to completely regenerate both (left and right) of the
suppressor cartridges. When the anion suppressor cartridge is fully regenerated, the resin is in the

hydrogen form (H") and a generated cation suppressor cartridge is in the hydroxide form (OH'). «

In the full regeneration sequence, the regeneration process is carried out three times wnh
the cartridges switched. The duration of each regeneration process is automatically calculated
based on flow rate, cartridge capacity and mobile phase concentration parameters, w1th an

upper limit of 30 minutes.

6.8.2 Anion analysis method
The following shows standard conditions for anion analysis.

"a’

H

Operation

<Separation>
Mobile phase : 12 mM sodium hydrogen carbonate / 0.6 mM sodium carbonate
K Flow rate : 1.0 mL/min
. Temperature :30°C
Column  Shim-pack IC-SA2 (250 mmL x 4.0 mm i.d.)
Shim-pack IC-SA2 (G) (10 mmL X 4.6 mm i.d.)
Injection volume 150 L
<Detection: CDD-10Asp>
Gain :2 (0.1 uScm'l)
Response :4(ls)
Polarity s
<Suppressor control>
TYPE (TYPE2) 1312
MPCNC (MPCNC2) : 14 meq
INIDLY : 4.5 min
S.INTVL : 21 min
REGENTM : 6.5 min
Data acquisition time  : 16 min

6-32




6.8 Operation of the suppressor system

6.8.3 Cation analysis method
The following shows standard conditions for anion analysis.

<Separation>
Mobile phase : 7 mM methane sulfonic acid
Flow rate : 1.0 mL/min
Temperature :30°C
Column : Shim-pack IC-SC1 (150 mmL x 4.6 mm i.d.) with Shimn-pack IC-
SC1 (G) (10 mmL x 4.6 mm i.d.) '
Injection volume : 50 uL
. <Detection: CDD-10Asp>
Gain : 2(0.13Sem™)
Response :4(1s)
Polarity T+
<Suppressor control> -
TYPE (TYPE2) : 206 2
MPCNC (MPCNC2) :7meq E_
INJDLY : 4.5 min o
SINTVL : 21 min
REGENTM : 6.5 min
Data acquisition time : 16 min
@ 6354 Setting the suppressor control parameter (reference)
The SCL-10Asp checks that the control parameters are acceptable for the cartridge type.
6-33
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Operation

‘f
A Time Program is used to program certain functions of the unit automatically during an analys‘is.

Time Programs are retained in memory when the power is turned off. !

6.9.1 Program commands ‘s
The commands that can be used in Time Programs are listed below.

Function Description Value range Remarks ff
GAIN1 Gain for channel 1 1-5

GAINZ2 Gain for channel 2 |
ZERO Executes detector autozero None |
MARK Marks recorder output None :
RANG Sets full scale output range of | 1-512 A range of 0 short-cir- li
recorder terminals cuits the recorder ter- ':
' minals, preventihg sig- '
nal output. 1‘
RESP Sets detector time response 1-10 ;1
EVNT Sets EVENT outputs ON/OFF | 0,1,2,12 }
POL1 Sets polarity of detector output | O: Positive polarity J‘
POL2 for channel 1 and channe] 2 1: Reversed polarity i
LOOP Repeats preceding time pro- 0-255 : |
gram steps the specified num- | O: Repeats progfam '.
ber of times endlessly !

STOP Stops time program None

6.9.2 Basics of Time Programming
To write or edit a time program, enter the EDIT mode as descnbed below.

1. Press to display the initial screen. ;
2. Press + T4 (edit).

TIME PROGRAM ;
10 Used 22 Left ;

|
regeh progrun  remote paol power :
O O O O o y .

o

@

.

(D Number of steps already set
@  Number of steps remaining




6.9 Creating and Executing Time Programs

This example shows that 10 steps have been used, and that 22 steps remain for program-
ming.

3. Press .The display shows the three parameters that may be set for each program step:

¢ 2 9
4 * ™

Ifme Func Value
Input 0. 01 — 998

regern  prog.run remateT pol power

L. 0 o o] o e )

®

(@  Elapsed time from program start (minutes)
@ Command

®  Set value

@

Possible range for each parameter (0.01-999.99 mins shown here for time)
*  The blinking TIME field indicates that a new step can be entered. Input the desired

=
Q
value and press . =
- . . T
4. Press to return to the initial screen when the time program is complete. g_
o]
6~ 35
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6.9 Creating and Executing Time Programs

6.9.3

Time program writing flow chart
The flow chart shows the steps involved in writing time programs.

Initial screen

0. 001uS BG 0
CHI 1000uS/V
Press and (s (edit).
3
TIME PROGRAM
——— 0 Used 32 Left
Press (Enter).
3
0. 01H
Input 0.01 — 9399

Input a Time value using numeric keys and press Enter),

3

0. 01 GAINI
func/back, Enter

Press (func) repeatedly to display the desired command
(function), and press {Enter).

¥
0. 31 GAINIEalue
Ilnput 1 - 5§

Input the desired Value for the command using the numeric
keys (ZERO, MARK and STOP have no value associated with
them) and press (Enter).

Make settings for the next step.

To move back one step at a time, press the key.

Fig. 6.13




6.9 Creating and Executing Time Programs

6.9.4 Creating a typical Time Program
The following example shows the steps invoived in creating a Time Program which will exe-

cute an aute zero five minutes into the analysis.

Press to return to the initial

screen. 0. 001uS BG 0
CH1 1000uS./V

regen progsun remote pol power

G o o O ®

Press , (edit). )
TIME PROGRAM
0 Used 32 Left

regen prog.run rermote pot power

O O O @) ®

Press .
Input the time (in minutes) for the first Bime Func Value

step. Press (5 and @med . Input 0.01 — 999

Operation

regen progfun remote pot power

© O O O e )

Select the ZERO command by pressing
(funo) until ZERO is displayed. 5. 00 ZERO
Press .

No value is necessary for this com-

regen progrun remote

mand. A step has been completed. e) O 0

To input the final step, which will stop

the program at 10 minutes, first input 10. 0 STOP .
the TIME and press )
Press the (func) key until STOP is dis-

regen pragirun  remote

Press ;

Press to exit the Time Program mode and return to the initial screen.

When setting multiple steps, it is not necessary to input them in order. The unit
sequences the steps automatically.

Always end the program with a STOP command, unless the program is to run
indefinitely and will be stopped manually.

When selecting commands, press to display the previous command.

6 - 37
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6.9 Creating and Executing Time Programs

M
r

6.9.5 Editing an e)ustmg Time Program (viewing, deleting and msert-
ing steps) ,:

6.9.6 Loop Command
The Loop Command allows the steps of a Time Program to be repeated.
This feature could be used for repeated autozero, or to control external devices. :

Press Ghift) , (edt) to enter Time Program Editing mode.

Press (Ented repeatedly to scroll through the programmed steps.

To delete a step: Press @D to display it, then press Ghift) and (D . The step is delcted
and the step that follows is displayed. If no steps follow, the summary information is gxs-
played. :
To insert a step: With a step displayed and the TIME value blinking, input a new TIME :‘md
press Enten) . Complete the step using the previous instructions.

Press (CE) once to display the summary information. Press (€E) again to exit Tlme

Program Editing mode and return to the initial screen. L

4 N
30. 00 LOOP 3 J

regen progrun remote pol power

. © O O O ®

The example shown below will run steps 1 and 2 three times, generating on Event pulse ou}iput
for six seconds, with each cycle taking 30 minutes. At the end of the third cycle, the Time

Program will stop.

TIME FUNC VALUE
15.00 EVNT 1
15.10 EVNT 0

3 30.00 LOOP 3

|
I.
i
e If any of the set parameters are changed while the time program is running, the new
parameter takes effect. f
e Up to 255 loops may be specified as a value for the LOOP command. Setting the
LOOP value to 0 causes the loop to repeat endlessly. ;
o Steps which follow a LOOP command are ignored.




6.9 Creating and Executing Time Programs

6.9.7 Executing a Time Program
A Time Program may be started or stopped manually or remotely.

To manually start/stop a Time Program:
1. Press (un) . The [program]} LED illuminates and the program starts.
2.  Press (wn) again to stop the Time Program. A program may also be stopped by a STOP
command included in the program.

To remotely start/stop a Time Program.
1. Short the START and COM terminals (e.g. by rotating an injection valve) to start the Time
Program. The [program} LED illuminates and the program starts.
2. Short the STOP and COM terminals (e.g. by rotating an injection valve) to stop the Time
Program. A program may also be stopped by a STOP command included in the program.

Each time the detector receives a remote Time Program START signal, the Time Program will

be reset and begin again.

c
=]
In order to remotely control the Time Program, a switch from a suitable device such as §
a manual injector or autosampler must be connected to the START and COM terminals 8-

(for starting) and the STOP and COM terminals (for stopping) or the External Control

Connector located on the back of the detector (see Section 7). This switch must provide

a contact closure.
6-39
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Auxiliary Functions

l:’

i.
In addition to the initial display screen, the display monitors and controls many additional funcnons

These functions are accessed by pressing the (func) key repeatedly. As the key is pressed, the active fleld

of the display will step first through the labeled functions, and then access the auxiliary functions hsted in

the following table. Return to the initial screen at any time by pressing (<€) . Procedures for using the

auxiliary functions are explained in this section.

6.10.1 Summary of auxiliary functions

Type Command Function |
4 0.001u8 BG O Displays conductivity and background of Ch. 2 ii
CH2 1000uS/V * Appears only when the 2 channel option is installed. I
4 SUP1 L: USE R: REG | Displays the status of suppressor channel 1. |
10.0V 1000hm * Appears only when the PC-3CD (Suppressor Ch. 1 ‘3
PCB) is installed. ‘3
4 SUP2 L: USER: REG | Displays the status of suppressor channel 2. .
i’f 6 10.0V 1000ohm * Appears only when the PC-4CD (Suppressor Ch. 2 i;
o PCB) is installed. f
c 1 | GAINI Sets gain of channel 1, J“
2 1 GAIN2 Sets gain of channel 2. !:
§ * Appears only when the 2 channel option is installed. EI
(o) 1 RANGE . Sets signal full scale for signal output connector 2. ;
1 CELL TEMP Sets cell temperature. i
1 REC MODE Sets output mode of signal output connector 2. i
4 CELLI_T Displays actual cell temperature for channel 1. ;
4 CELL2_T Displays actual cell temperature for channel 2. :
* Appears only when the 2 channel option is installed. ‘
1 EVENT Sets output signal status of external event connector. |L
1 EXT-§ Sets function of external event connector. '
1 MONIT-TIME Controls display of elapsed time when executing a time
program. ‘
3 KEY CLOSE Locks key input. ||
1 LINK ADRS Sets address when controlled by SCL-10Asp. [
1 LOCAL Selects local control or control by SCL-10Asp. \H
1 VLV1 Switches the suppressor valve and cartridges of Ch. 1 ‘
1 VLV2 Switches the suppressor valve and cantridges of Ch. 2 I‘:
1 H/W CONFIG Enables/Disables suppressor interfaces,

The “Type” column in the above table indicates the key operation required for the function|
Type 1: Input a value using numeric keys, and press . The value input is set. ‘
Type 3: Press to execute the function.

Type 4: Function provides display only. No key operation.




6.10 Auxiliary Functions

6.10.2 Auxiliary function descriptions
<<Ch. 2 monitor display>>
Displays channel 2 conductivity measurement and background. The bottom line shows the
signal output full scale in uS (UScm™) or in uS/V (UScm™), which can be selected by one of the
VP functions.
*  This screen appears only when the PC-2CD (2-Channel Option PCB) is installed.

0. 001u4S BG 0
CH2 1000uS

<<Suppressor Ch. 1 monitor display>>
Displays the status of suppressor channel 1. The top line shows the status of the left (L) and
right (R) cartridges as follows:
USE: Being used for analysis.
REG: Currently being regenerated.

RDY: Regeneration completed and ready for analysis. ‘
The bottom line shows the actual voltage and resistance across the cartridge being regener-
ated. The voltage becomes negative for anion analysis, and pasitive for cation analysis.
*  This screen appears only when the PC-3CD (Suppressor Ch. 1 PCB) is iﬂstalled.

=
=
.
&
D
j= N
e

SUP1 L:USE R:REG
10, 0V 100o0hm

<<Suppressor Ch. 2 monitor display>>
Displays the status of suppressor channel 2. The top line shows the status of the left (L} and
right (R) cartridges as follows:
USE: Being used for analysis.
REG: Cumently being regenerated.
RDY: Regeneration completed and ready for analysis.
The bottom line shows the actual voltage and resistance across the cartridge being regener-
ated. The voltage becomes negative for anion analysis, and pasitive for cation analysis.
*  This screen appears only when the PC-4CD (Suppressor Ch. 2 PCB) is installed.

SUP2 L:USE R:REG
10. 0V 100o0hm

6-41
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6.10 Auxiliary Functions

<<GAIN>> |
Sets the gain of channel 1 (GAINI1). Also sets gain of channel 2 when the 2ch option: is

installed (GAIN2). |
When GAIN2 is displayed, entering a value moves the cursor to the other gain parame{er.

The can also be moved by pressing . Refer to “6.5.2 Setting GAIN™ for details. |

3 GAINZ 3

GAIN1 ;
1 -5 ;;

Input

<<RANGE>>
Sets the signal output full scale for 10 mV recorder (signal output connector 2). The output

signal becomes O when 0 is input for RANGE. This is useful for adjusting the zero point of | the

recorder. Refer to “6.5.3 Setting RANGE?” for details. I,

RANGE ]
Input 0 - 512 y

<<CELL TEMP>> ,5
Sets the cell temperature. Normally, set the cell temperature 3°C higher than the oven t%:m-
perature. i

This temperature setting applies to both cells when the 2Ch. option is installed. !

CELL TEMP 35 |
25 — 55 C O0:off ﬁ
. ig

Stability (degree of fluctuation) in the detector cell temperature is essential for high ser#

sitivity and precision in the measurement of conductivity. For this reason, the cell tem}-l

I
perature display of the unit is made so that temperature fluctuation as small as 1/ 1000°C|F
can be monitored. The circuit is optimized for this purpose and temperature shown on

the display may have some deviation from the set temperature, which is not abnormal. :.

<<REC MODE>>
Sets output mode of Signal output connector 2. Input a value and press .

REC MODE 0 f
Input 0 — 1 ﬁ
|

Set value Output mode
o Qutput the Ch. 1 conductivity signal |
to Signal output connector 2 b
When the 2ch Option is installed, |
1 outputs the Ch. 2 conductivity signal
to Signal output connector 2.




6.10 Auxiliary Functions

<<CELL1_T, CELL2_T>>
The actual cell temperature of channel 1 is displayed (CELL_T). When the 2Ch option is
installed, its actual cell temperature is also displayed (CELL2_T).

CELL_1T 20.123
CELL_2T 20.123

<<EVENT>>

Relay output signals of the EVENT terminals on the rear panel can be set with this parame-
ter. Input a value and press :

ON = contact closure  OFF = contact open

EVENT 0
0, 1,2 or 12

Set value EVENT1 EVENT2
0 OFF OFF
1 ON OFF
2 OFF ON
12 ON ON

£
©
=
©
T
©
o
o

<<EXT-S>>
Sets specialized control of EVENT] and EVENT?2 relays.
Input a value, then press .

EXT-S |
Input 0 - 3

Set value Control mode
0 EVENT outputs are controlled by the EVENT value.
1 EVENTI operates as a time program start signal.

When the detector time program starts, EVENTI1
closes for about 0.6s. Useful for starting a data

processor or other eternal deveice

2 EVENT?2 operates as an error output signal. When
the detector generates an error, EVENT?2 closes until
error is reset. EVENT?2 opens when error is reset by
pressing [CE] on the CDD-10Avp/10Asp or on the
SCL-10Asp.

3 EVENT1 operates as a time program start signal and

EVENT?2 operates as an error output signal.

6-43
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6.10 Auxiliary Functions

<<MONIT-TIME>>
Displays the elapsed time of the event time program.
Input a value, then press : J;

MONIT-TIME B
0:0FF 1:0n

0. 001uS BG 0 |
T. PASSED 0. 01 ﬁ

regen progJun remote pol power

O O O O o '
. / r o
I
Set value Function i,
G Cancels display of elapsed time
1 Enables display of elapsed time :

When this function is enabled, the display appears as shown.

<<KEY CLOSE>> i
Disables the keypad. To disable, press . To reenable the keypad, press and hold @ ,

and press .

KEY CLOSE | |
Enter to Close .

<<LINK ADRS>> |
Sets the SCL-10Asp System Controller address (fiber optic channel number) to whichf the

CDD-10Avp/10Asp is connected. t
Input a value and then press Ented ;.
See the SCL-10Asp manual for guidance in assigning channel numbers. i

LINK ADRS N3 ;
Enter 1 - 12 F

<<LOCAL>> L
Selects local control or control by SCL-10Asp. Input a value, then press : !

LOCAL | |
0:Remote 1:Local




6.10 Auxiliéry Functions

<<VLV1>>

Switches the suppressor valve and cartridges of Ch. 1. This function is similar to [A.SW1]
on the SCL-10Asp, but VLV1 can also be used when the suppressor system is not running
(when the [act] key of the SCL-10Asp has not been pressed).

VLV 0
0:L-reg 1:R-reg

Set value Output mode

0 The left suppressor is connected to the regeneration flow

line, and the right suppressor to the analysis flow line.

1 The right suppressor is connected to the regeneration
flow line, and the left suppressor to the analysis flow

line.

<<VLV2>> c
Switches the suppressor valve and cartridges of Ch 2. This function is similar to [A.SW2] ._g
of the SCL-10Asp, but VLV2 can be used also when the suppressor system is not running g
(when the [act] key of the SCL-10Asp has not been pressed}. 8
V0LV2 0
0:L-reg 1:R-reg
Set value Output mode
0 The left suppressor is connected to the regeneration flow
line, and the right suppressor to the analysis flow line.
1 The right suppressor is connected to the regeneration
flow line, and the left suppressor to the analysis flow
line.
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6.10 Auxiliary Functions

ﬂ
'

<<H/W CONFIG>> ; :
Enables/disables suppressor interfaces that are installed in the CDD-10Avp/10Asp. If sup—

pressor options are installed for two channels, this setting can be made to each of the channels

independently. |'

When the interface has been installed, the CDD-10Asp, or the CDD-10Avp with suppress!for

options, recognizes the interface and works only in the suppressor mode. !
Set this function when non-suppressor operation is desired by connecting CDD-10Avp tjpe

cells, without removing suppressor interfaces. ,

Set value Operation ‘
0 All the installed suppressor interfaces ‘
operate. !

1 Disables Ch. 1 suppressor interface, if !

installed, so that Ch. 1 can operate in
non-suppressor mode, ;
2 Disables Ch. 2 suppressor interface, if
installed, so that Ch. 2 can operate in

non-suppressor mode. '
3 Disables all the instalied suppressor

interfaces. Both channels can operate in

c
)
=
©
T
]
o
o

non-suppressor mode.




VP Functions

6.11.1 Summary of VP functions
The unit’s VP functions are listed in the table below. They are accessed by repeatedly pressing
the (func) key. As the key is pressed, the display will sequentially access the functions in order.

*Jtems are shown only when corresponding hardware is installed.

Product Information Group

Command Function
SERIAL NUMBER Displays unit’s serial number
S/W [D: V* *+* Displays unit name and ROM version

Maintenance Information Group

Command Function

TOTAL OP TIME Displays unit’s total cumulative operating time
VALVE] ROTATION Displays Valve 1 rotations and replacement alert level*
VALVEZ ROTATION Displays Valve 2 rotations and replacement alert level*

SUP1 RES Displays resistance of cartridges for Ch 1.*
SUP2 RES Displays resistance of cartridges for Ch 2.* -
PART REPLACEMENT | For inputting parts replacement records "%
MAINTENANCE LOG | Displays maintenance log §_
OPERATION LOG Displays operation log O
ERROR LOG Displays error log
Validation Support Group

Command Function
DATE YY-MM-DD Displays/sets the date
TIME HH:MM:SS Displays/sets the time
MEMORY CHECK Runs auto checks on memory
CH1 SPAN CHECK Span check for Ch. 1.
CH2 SPAN CHECK Span check for Ch. 2.
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6.11 VP Functions

Calibration support group

|

Operation Function !

Input PASSWORD For input of password, [“
ZERO CALIB CHI1 Zero calibration for Ch. 1. ;3
SPAN CALIB CH1 Span calibration for Ch. 1. ‘
ZERO CALIB CH2 Zero calibration for Ch. 2. * |
SPAN CALIB CH2 Span calibration for Ch. 2 * U
SPAN CHECK Setting criterion for Ch. 1 and Ch. 2 span check.
VLV ROT Setting alert level for valve rotation. * '
SUP1 RES Setting alert level for cartridge resistance of Ch. 1. * !'
SUP2 RES Setting alert level for cartridge resistance of Ch. 2. * I
RNG DISP MODE Setting the conductivity full scale shown in the initial screen., F

INITIALIZE PARAM For initializing parameters.

CHANGE PASSWORD | For changing password. J
|.

9 E H/W CONFIG Enables/disables installed suppressor options. .
i et 51 Span adjustment value of Ch. 1 conductivity signal. |
.g B1 Span adjustment value of Ch. 1 background condoctivity. “I
E S2 Span adjustment value of Ch. 2 conductivity signal. * :
8_ B2 Span adjustment value of Ch. 2 background conductivity. * 1
© Z1-1 Zero adjustment value of Ch. 1 conductivity signal. (gain = 1) |
Z1-2 Zero adjustment value of Ch. 1 conductivity signal. (gain = 2) :'
Z1-3 Zero adjusiment value of Ch. 1 conductivity signal. (gain = 3) |
Z1-4 Zero adjustment value of Ch. 1 conductivity signal. (gain =4) \
Z15 Zero adjustment value of Ch. 1 conductivity signal. (gain = 5) ;
72-1 Zero adjustment value of Ch. 2 conductivity signal. (gain = 1) * |
Z2-2 Zero adjustment value of Ch. 2 conductivity signal. (gain = 2) * |
Z2-3 Zero adjustment value of Ch. 2 conductivity signal. (gain = 3) * '
Z2-4 Zero adjustment value of Ch. 2 conductivity signal. (gain = 4) * }

Z2-5 Zero adjustment value of Ch. 2 conductivity signal. (gain = 5) *

I
* If the password was not entered correctly, the items from ZERO CALIB CH1 onwa:d[‘s in
the Calibration Support Group cannot be accessed (pressing (func) will not scroll to them).

I
b
r
b
|
!

i
i

i
|
|
;
i:
I

|
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6.11 VP Functions

6.11.2 Using VP functions

1. Press (€€) to return to the initial screen.

Use the (W) key to select the desired Group.

3. Press the (func) key until the desired function is displayed. (To scroll back by one function,
press 2
Follow the relevant instructions for the function selected.

5. To change to a different VP Function Group, press to return to the group title screen,
then press (W) to select the desired group. Then use (and if needed) to display
the desired function.

6. To return to the initial screen, press (CE) .

%- JonZEn=macinne
er (LT 0lBFS
e 5 S &

G @) @ () C=)

=
dei ol '.‘..%
OO £
2.shift edit rsp (o)
) ) (1) (5D ()
G P OO
(. ) {Enter
o) ) Ene
Fig. 6.14
6.11.3 Setting VP series functions
Product Information Group
Functions in this Group provide information about the unit.
PRODUCT INFO
Press func or VP
<<SERIAL NUMBER>>
Displays the unit serial number.
SERIAL NUMBER
c21183400000
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6.11 VP Functions

<<S/W ID>> v p
Displays the unit name and ROM version.

S/W ID:V=%x, xx
CDD-10Avp |

Maintenance Information Group
Functions in this Group provide maintenance-related information.

MAINTENANCE |
Press func or VP g

<<TOTAL OP TIME>>
Displays the unit’s total cuamulative operating time.
The exampie on the right shows an operating time of 123 hours.

o

TOTAL OP TIME :
123

Operation

<<VALVE 1 ROTATION>>
Display the total rotations of Ch 1. valve and replacement alert level. [
When the valve rotor and stator are replaced, access this item and press (o0 , -‘

reset the rotations to zero.
The example below shows 12 valve rotations and a replacement alert level of 40000 tlmes

VALVE1 ROTATION ;
m 12 / 40000 |

<<VALVE 2 ROTATION>>
Displays the total rotations of Ch 2. valve and replacement alert level.

When the valve rotor and stator are replaced, access this item and press (2 , - to
|

reset the rotations to zero. !

The example below shows 3 valve rotations and a replacement alert level of 40000 times.
b

VALVEZ2 ROTATION
m 3 / 40000
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6.11 VP Functions

<<SUP1 RES>>

Displays resistance of suppressor cartridges for Ch. 1 and replacement alert level. This
resistance is measured at the end of the regeneration process.

Usually, resistance during the last regeneration is shown.

SUP1 RES/ 250o0ohm
L: 0 R: 0

<<SUP2 RES>>

Displays resistance of suppressor cartridges for Ch. 2 and replacement alert level. This
resistance is measured at the end of the regeneration process.

Usually, resistance during the last regeneration is shown.

SUP2 RES/ 250o0hm
L: 0 R: 0

<<PART REPLACEMENT>>
For inputting the part No. when a part is replaced. The number is stored in the maintenance

log.
s This input is generally performed by a service representative.

PART REPLACEMENT
P/N: i - -

CDD-10Avp/10Asp NG
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6.11 VP Functions

<<MAINTENANCE LOG>>

Displays the maintenance log, which con-
tains records (part Nos. and replacement dates)
of the most recent parts replacements (up to
10).

Pressing repeatedly scrolls through
entries Log 1 to Log 10 in sequence.

In the example on the right, the Log 1 entry
indicates that part No. (12-34567-8% was
replaced on May 12, 2000.

If fewer than 10 part replacements have
been logged, the screen on the right appears
after the last entry. Press to return to the
function title screen,

<<OPERATION LOG>>

Displays the operation log, which contains
the most recent password settings and parame-
ter initializations (up to 10).

Pressing repeatedly scrolls through
entries Log 1 to Log 10 in sequence.

In the example on the right, the Log 1 entry
indicates that a password setting was made on
May 12, 2000.

If fewer than 10 password settings have
been logged, the screen on the right appears
after the last entry. Press to return to the

function title screen.

MA INTENANCE LOG
Enter to Display;

|
8

LOG | 00-05-12
P/N:012-34567-889,

[No more Logs F

OPERATION LOG f
Enter to Display

[
I

$

‘f
LOG 1  00-05-12
CHANGE PASSWORD

No more Logs




6.11 VP Functions

<<ERROR LOG>>
Displays the error log, which contains the

ERRQOR LQG
Enter to Display

most recent errors (up to 10) and their occur-
rence dates.

Pressing repeatedly scrolls through “
entries Log 1 to Log 10 in sequence.

LOG 1 00-05-12

In the example on the right, the Log 1 entry ERR VALVE1 HOME
indicates that a leak was detected on May 12,
2000. E

If fewer than 10 errors have been logged, No more Logs

the screen on the right appears after the last
entry. Press to return to the function title

SCreen.
Validation Support Group

This Group is for verifying that the unit is operating correctly.

c
2
~ R S
o
VAL IDATION 8‘
Press func or VP
regen progrun remote pol power
\_ O O o O o Y.
<<DATE>>
This displays the current date, or allows it to be set. (Only for local control; for control by a
system controller, the date is transmitted during link-up, and cannot be changed.)
Example: Setting January 2, 2000.
1. Use numeric keys to first set the year, then the month, then the day. For the year, input
the year of the decade only. For each item, be sure to input 2 digits, {(i.e. input a zero in
the tenths column if necessary).
2. When the setting is complete, press .
DATE .
DATE YY~-MM-DD
HO0-00—-00
INPUT
Date YY-MM-DD
00-01-02
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6.11 VP Functions

]
I
<<TIME>> M
This displays the current time, or allows it to be set. (Only for local control; for control bya
system controller, the time is transmitted during link-up, and cannot be changed.)
Example: Setting 5:30:55 p.m. i:
1. Use numeric keys to first set the hours. then the minutes, then the seconds. The dispﬂay

uses a 24-hour clock. For each item, be sure to input 2 digits, (i.e. input a zero in the

tenths column if necessary).
2. When the setting is compiete, press . F

TIME

TIME HH:MM:SS |
WMO:00:00 |

V.o e

A 3 |

P N 1
- i I
, .

I 3

INPUT !

TIME HH:MM:SS F
17:30:55 [

Operation

<<MEMORY>>
1. Press @) . The memory check is executed.
The result of the check is displayed when it is completed.
2. Press (CE) to erase the resulting display.

MEMORY CHECK N h
Enter to Check :

i
MEMORY CHECK ;
RAM OK / ROM OK !




6.11 VP Functions

<<CH1 SPAN CHECK>>
<<CH2 SPAN CHECK>>
1. Before executing this function, set the cell temperature to 25°C and wait until the tem-
perature has stabilized.

CH1 SPAN CHECK
Enter to Start

e - Prepare a 10 mM KCl (Potassium chloride) conductivity standard solution, which has
a conductivity of 1413uScm™.

e  The cell should be filled with the KCl solution. This can be done by filling and seal-
ing the cell using or a syringe.

NOTE When sealing the cell with the liquid within, do not allow the liquid to come out of the
cell. Also, ensure that no bubbles are present in the cell.

2. Press :
Fill the cell with the KCI solution and wait until the baseline has stabilized.

| ==
8
w—t
[
k-
-]
[~
o]

Fill 16mM KCI
And Enter

3. Once the baseline is stable, press to start measurement. The measurement takes
approximately 6 seconds.

Measuring...
Criterion: xx. x%

4. The result is displayed.

Enter to store the result in memory. If CE is pressed, the result is not memorized.

cDhD - 1.0 % GOOD
Enter to Memory
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Calibration Support Group
This group is for performing calibration of the unit.

NOTE The unit is adjusted before leaving the factory. Normally, these values should not be
changed.

CALIBRATION
Press func or VP

regen progJsun remote pol power

@) G @) O ®

.

<<input PASSWORD>>
The password should be set by the system manager.
Passwords must consist of five digits.

lnput PASSWORD
%k k¥ Kk

e  The password set at delivery is [00000].
If the password is incorrect, subsequent functions cannot be accessed.

<<ZERQ CALIB CH1>>
Zero (offset) calibration is done for Ch. 1. This should be executed when the instrument

warmed up for more than 10 minutes after turning it on.

|
“
s

1. Turn the power off and disconnect the CD SIGNAL cable from the rear panel termmal‘

Turn the power on and wait for 10 minutes for warming up.

ZERO CALIB CH1
Enter to Calib

|
|
h
|

2. Press Erten). Zero calibration is made for each of the gain settings automatically. It m%ces

approximately 30 seconds to complete calibration.

ADJUSTING GO0. 01




6.11 VP Functions

3. Press to exit this menu. Reconnect the CD SIGNAL cable to the back panel.

ZERO-CAL CH1 OK

NOTE When the calibration is complete, parameters have been automatically set as follows.
GAIN1 = 5 (100uScm™)
RESP =4 (1s)

<<SPAN CALIB CH1>>

Conductivity span is calibrated for Ch. 1. This should be executed when the instrument has

warmed up for more than 10 minutes after turning it on, and is usually performed after execut-

ingZEROCALIB.  —D (o', Y
1. Before span calibration

e Set the cell temperature to 25°C (set the oven temperature Lo 25“C) and wait until the
temperature has stabilized.

Prepare a 10 mM KCl (Potassium chloride} conductivity standard solution, which has
a conductivity of 1413uScm™.

Operation

e  Fill the cell with the KCI solution. This can be done by filling and sealing the cell
using a syringe. 4 -
i L~ (/\_) Ay

SPAN CALIB CHI1
Enter to Calib

NOTE When sealing the cell with the liquid within, do not allow the liquid to come out of the
cell. Also, ensure that no bubbles are present in the cell.

2. Press to start calibration.

ADJUSTING SPAN
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6.11 VP Functions

3. Calibration is completed in approximately 20 seconds. Press to exit this menu.

SPAN-CAL CH1 OK

NOTE When the calibration is complete, parameters have been automatically set as follows:

GAINI = 5 (100pScm™) | |
RESP = 4 (1s) |

<<ZERO CALIB CH2>> |:
Zero (offset) calibration is done for Ch. 2. Follow the procedure described in ZERO CALIB

CH1. [
f

ZERO CALIB CH2 |
Enter to Calib V

Conductivity span is calibrated for Ch. 2. Follow the procedure described in ZERO CALIB

|
|
|

SPAN CALIB CH2

Enter to Calib

. \
<<SPAN CALIB CH2>> )

|
|
<<SPAN CHECK>> J

SPAN CHECK 10 :
Input Criterion ;

The criterion (%) for span check is set here. The setting is commonly used for Ch. 1 an

Ch. 2. : ;
The default setting is 10 (%)

;I
<<VLV ROT>> !
The alert level for the valve rotations is set here. Each turn of the valve from one positior!l to

the other is counted as 1 rotation. The value set here applies to both of the suppressor ch |1 els

!
in the dual channel configuration.

. |

The default setting is 40,000. J
I

‘;

|

VLV ROT 40000
Input Alert Lv




6.11 VP Functions

<<SUP1 RES>>
<<SUP2 RES>>
The alert levels for suppressor cartridge resistance for Ch. 1 and Ch. 2, respectively, can be

set in ohm. These values are compared with resistances at the end of the regeneration process.
The default setting is 250. '

SUP1 RES/ 250ohm
Input Atlert Lv

SUP2 RES/ 250o0hm
Input Alert Lv

<<RNG DISP MODE>>

Specify whether the conductivity full scale displayed on the initial screen is the recorder
full scale (uSFS} or integrator full scale (uS/V).

Press (o) or (1), then .

The default setting is (o).

e  For display of uSFS full scale, set (o).
e . For display of uS/V full scale, set (7).

c
=)
=
«©
)
@
2
o

RNG DISP MODE 0
0:REC 1:I1TG

<<INITIALIZE PARAM>>

Initializes GAIN1 and other parameters, and deletes the Time Program. (This operation is
recorded in the operation log.)

Press &nte) to execute.

INITIALIZE PARAM
Enter to Init

<<CHANGE PASSWORD>>
1. Press .

2. Use numeric keys to enter the new password (the password must consist of five digits),

and press i
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6.11 VP Functions

3. Repeat step 2. i

4. It the new password is valid, [CHANGED)] appears. (This operation is recorded in the

operation log.) f.
|

CHANGE PASSWORD
Enter to Change

NOTE Do not forget or share the password.

<<S1>> <<B1>> <<Z1-15> - <<Z1-5>> i
<<S25>> <<B2>> <<Z2-1>> - <<Z2-5>>

These are calibration parameters for each channel, which are automaUcally set when span or

zero calibration is executed (with SPAN CALIB CHI, eic.). Usually these parameters are us|ed

only for reference.

However, if the cell unit is temporarily replaced with another cell and then reinstalled, the

cell calibration parameters are required to maintain calibrated conditions. ‘f

S1 and B1 (82 and B2 for Ch. 2), which must be previously recorded, are used to restore thc

Operation

calibration parameters. Zero adjustment values (Z1-5) are not required when reinstailing thc
\

cell. ;

Note that the span values from another instrument should not be used.




Cleaning

6.12.1 Cleaning the exterior
e If the covers, front panel or other exterior surfaces of the unit become dirty, wipe them
clean with a soft dry cloth or paper towel.
If surfaces become very dirty, follow the procedure below to clean them.

Soak a cloth in diluted neutral detergent, wring it out very thoroughly, and use it to wipe
away the dirt.
Soak another cloth in water, wring it out thoroughly, and use it to wipe away all traces of

detergent. Then wipe away any remaining moisture with a dry cloth.

/AN CAUTION

Be sure to wipe surfaces dry after cleaning, and never use alcohol of thinner solvents for cleaning.
Otherwise, rust or discoloration could result.

c
2
ot

©

T

]

o
o
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Control by External Devices

The External Control Connector is connected to the event output device or other exiernal device w;r:ith

External Control Connections

the event cable supplied.

/A CAUTION

» Before connecting the cable, turn off the power to the unit and unplug it.

e Follow these Instructions.

» Use only the cable specified.

Failure to heed the above could result in fire, electric shock or malfunction.

7.1.1

Wiring Information

Event cable (9-wire)

Wires (see table below)

Fig. 7.1
Pin No.|Wire color| Signal Function Notes
1 Brown |EVENTI1 Event 1/2 output terminals. Internal | Contact rating:
2 Red (output) relay contacts which are tuned ON/ | 30VDC/0.1A
3 Orange | EVENT2 OFF according to a time program or
4 Yellow | (output) the EVENT parameter value.
5 Green NC Not used
6 Blue
7 Violet |PRG.START |START input terminal. START | START/STOP sig-
(input) signal starts the unit's time pro- | nals are imple-
gram. If signal is received while ; mented by shorting
program is running, program is | the respective
restarted from time “0” input terminal with
8 Gray PRG.START | STOP input terminal. STOP signal | the COMMON ter-
(input) stops the unit’s time program. minal. Duration of
9 Black COMMON | COMMON terminal for input sig- | shorting, tc, should
nals. be such that:
0.5 sec<tc<10 sec.




7.1 External Control Connections

7.1.2 Connecting the event cable
1. Insert the event cable plug into the external control connector.

e Externai controi connector

Event cable

Fig. 7.2

2. Referring to the Signal column on the previous page, connect the external device leads to
the appropriate event cable wires using the connector supplied.

Connector

Extemnal
equipment
lead

Control by External Devices
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Control by External Devices

T

7.1 External Control Connections

If the EVENT1 and/or EVENT?2 signal is used, set the EVENT and EXT-S parameters.

(See pages 6-43.) 5
|

r :
EVENT 1 :

D, 1,2 or 12 '

regen prog.run remote poi power 1‘

L O O O e
EXT-8S 0 '
Input 0 - 3 2

‘1

regen prog.run remote pol power ;

@ O O C o ‘i

e
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Hardware Validation

8.1.1

8.1.2 Types of hardware validation ;;

Hardware Validation Overview

Types of validation ‘

High perfomance liquid chromatography (HPLC) systems are used to perform demandmg

analyses including, in some cases, Good Laboratory Practice (GLP). The following three major

typ

— Validation of HPLC
—-{ System suitability test '— systlex:s‘c;ns?li:tiﬁty

es of validation are conducted for HPLC systems. |

r - Validation of HPLC system’s
' Hardware validation performance and functions

- Validation of test !
_‘7 Assay validation I_ method adequacy }

|
Fig. 8.1 N

Hardware validation consists of examining the HPLC system to verify that it is operating nor-

mally. This validation is performed when the HPLC system is installed, and as part of penodlc

ll'lSpCCtJOﬂS

This section focuses on hardware validation.

i}
An LC-10Avp module is part of a systern of LC components. Two types of hardware valiha—
tion are performed: |

e
|

[ Component validation ' Each system component is checked to
determine whether it functions normally

Hardware validar.iﬂj—- f

— The system as a whole is checked to
—r System validation | . . . I
determine whether it functions normallyT

|
Fig. 8.2
|§
.At installation, total hardware validation is performed - component validation first, fltol-
lowed by system validation,
Thereafter, system validation is generally performed first, and component validation is only
implemented if system validation indicates some abnormality. If the system 1s functlonmg
normally, it can be assumed that its components are functioning components. If proble‘;ns
exist, one or more of the components may not be functioning properly. Once idcnﬁﬁbd,

. |
such components must be repaired. ‘




8.1 Hardware Validation Overview

e For a Shimadzu LC-10Avp system, the following measures are implemented to conform to
GLP requirements:
A certificate of compliance is supplied with each system component.
To enable the HPLC system user to perform validation, the validation procedure and
guidelines for setting validation criteria are provided on pages 8-4 to 8-21 of this
Instruction Manual.
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Hardware Validation Implementation

Inspection and validation of the HPLC system are performed within the time frames listed below.

8.2.1 At installation

Hardware validation is performed.
Component validation is performed first, followed by system validation. If the HPLC sy%tem

satisfies all the hardware validation criteria, it is considered to be functioning normally.

Component validation ‘
This verifes that the individual system components are functioning normally. |

System validation
This checks the performance of the LC system as a whole. ‘%

8.2.2 Daily inspection }?
For most LC systems, periodic system validation suffices, and there is no need for daily

inspection. :
For GLP systems, however, assay validation (validation of analytical methods) and syslztem

suitability tests are required in addition to hardware validation, in order to ensure high levels of

analysis data reliability. The suitability tests must be run daily. |

Assay validation i
This validates the analytical methods. It evaluates the following aspects of chromatography: prcci?

sion, accuracy, detection limits, quantitation limits, specificity, quantitation range, linearity, ancll

ruggedness. i;

System suitability test
s After assay validation, the LC system must be validated daily and the results recorded, to\
ensure that the system functions as initially intended.

Before each analysis, a standard is run to verify that there are no abnormalities in the LC sysjf

J
I
!
|

Hardware Validation

tem.
» If the system suitability test indicates an abnormality, then system validation must be per-
formed to determine whether the problem lies with the LC system or is due to some problem?
in the analytical method. j
If system validation finds an abnormality in the LC system, component validation must be
performed to identify the malfunctioning component(s), and appropriate corrective action'?

taken. I




8.2 Hardware Validation Implementation

8.2.3 Periodic validation
Hardware validation must be performed every 6-12 months.
System validation should be performed first; component validation is not necessary unless the

system validation indicates an abnormality.

System validation
This checks the performance of the LC system as a whole. Records of this validation must be kept.

Other remarks are the same as in 8.2.1 above.

Component validation
This verifies that the individual system components are functioning normally. Consumable items
can be replaced during component validation. Periodic component validation usually calls for

maintenance.

NOTE Maintenance information and results of hardware validation must be recorded and kept
for future reference.

c
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Validation Precautions

8.3.1 Environment
Abrupt changes in ambient temperature, or heat or air conditioning directed on the insnurﬂcnt
could affect data reproducibility. Therefore, the equipment should be installed in a room with min-

imal (< 2°C) temperature variation and no air currents. {
|
8.3.2 Installation site |

The installation site is very important for ensuring correct validation. The site should sati‘sfy

the following conditions: :

/\WARNING |

« Provide ample ventilation, with no fire sources in vicinity

When flammable or toxic solvents are used as the mobile phase, the room must be properly venti-!
lated. When flammable solvents are used, open flame or other fire sources must be strictly prohjb—lj
ited. i

_\1
A\ CAUTION :

« Avoid dust or corrosive gas

!
[
\ L _ , ‘ li
e Avoid installing the instrument in places subject to excessive dust or corrosive gas. Otherwise,,
; service life and performance levels may by affected. |

R
®
REE

Hardware Validation

» Keep away from strong magnetic fields ::
Do not install the instrument near equipment that generates strong magnetic fields. If the power;

supply line is subject to high electrical noise, use a commercially-available power surge protector. I‘
« Provide adequate installation surface and space it
This instrument is designed to be used on a lab table or similar working surface. The surface that£
it is installed on must be firm and level, with a depth of at least 60 cm. If components are installed i

side by side, there should be a clearance of at least 20 mm between them. !

» Regulate room temperature and humidity |
The room temperature should be between 4 and 35°C, with minimal temperature variations |
throughout the course of a day. Humidity should be kept within 45-85%.

« Position instrument properly in the room |

Install the instrument where sunlight, heat or air conditioners are not directed on it, and away from |

vibration.




8.4.1

8.4.2

Validation Equipment

S
Component validation equipment
item Part No. Remarks
10 mM-KCl (potassium chloride) | 228-41216 Conductivity standard solution of
aq. solution 1413uScm’
Syringe 046-00001
Syringe adapter 228-15672-91
PEEK tubing Assy 460-08174-91 | For drft/noise check
Data processor - Chromatopac or CLASS Software series

Measuring ruler or calipers

For non-suppressor system

Item Part No. Remarks
2.5 mM phthalic acid and 2.4 mM For drft/noise check
tris (hydroxymethyl) -
aminomethane
For suppressor system
item Part No. Remarks
14 mM sodium hydrogen carbon- ) For drift/noise check
ate
System validation equipment
For non-suppressor system
Item Part No. Remarks

Shim-pack IC-A3

228-31076-91

Anion analysis column

8.0 mM p-Hydroxybenzoic acid
and 3.2 mM Bis-Tris and 50 mM

boric acid

Anion analysis mobile phase

Anion standard sample

F~, C1” 1ppm each

For suppressor system

Item

Part No.

Remarks

Shim-pack IC-SA2

228-38983-91

Anion analysis column

12 mM sodium hydrogen carbon-

ate and 0.6 mM sodium carbonate

Anion analysis mobile phase

Anion standard sample

F~. Cl™ Ippm each

CDD-10Avp/10Asp I
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Hardware Validation

Component Validation Procedure

Conductivity span check !
What the check does: ,'
For this check, the accuracy of the instrument’s conductivity span is verified. ]
This check uses the SPAN CHECK function of the detector, which measures and recort‘;ls
the deviation of the actual conductivity from the reference.
While the check procedure shown here is for channel 1, channel 2 can be checked in the

L
same way. |

ltems required for the check

10mM-KCl (potassium chloride) aq. | Conductivity standard solution of 1413uScm™ J‘

solution (P/N 228-41216)

Detector preparation

Set the cell temperature to 25°C and the oven temperature to 22°C. Connect a ~0.5mm 1.d.
tube to the inlet of the cell and route this tube to the outside of the oven. Connect a synngelto
the other end of the tube. Wait until the temperature has stabilized.

i
(25°C) r
I
|

Check procedure ' I
1. Press until [VALIDATION] is shown on the display.

VALIDATION
Press func or VP

2. Press until [CH1 SPAN CHECK] 1s displayed. i‘

CH1 SPAN CHECK :
Enter to Start F

3. Press and fill the cell with the KCl solution with a syringe. Be careful not to allct)w
bubbles in the cell. Also ensure that the solution remains stationary in the cell.

Fitl 10mM KCI
And Enter

r

4. Ensure the baseline is stabilized. The baseline can be best monitored at Gain = 4 and ATTEN
= 8 with a Chromatopac, or at Gain = 4 and range = 200 with a 10mV strip chart recorder. |

5. Press to start the measurement. The measurement takes approximately 6 second‘s‘.

Measuring... k

Criterion: 10. 0% 1

|
6. The result is displayed. Press to store the result in memory. Otherwise press (€D
to disregard the resuit. |

CD 4+ 1. 0% GOOD
Enter to memory

Acceptance criterion: {CD xx.x% GOOD] must appear on the screen.




8.5 Component Validation Procedure

Completing the conductivity accuracy check
This test automatically sets the gain to 4 (10uScm™) and response to 4 (1s). Return these

parameters to the original values after the test.

NOTE When the CTO-10ACvp is used and the ambient temperature is higher than 32°C, the
over temperature cannot be set at 22°C. In this case, take the alternative way shown

below for span check.

1. Set the over temperature and cell temperature appropriately for the ambient temperature.
EX) Oven temperature: 40°C and cell temperature: 43°C

Set GAIN and other parameters according to the standard span check method.

3. Perform autozero after filling and sealing the detector cell with water.

4.  Fill and seal the detector cell with the 10mM KCI solution. Read the conductivity dis-
play when it is stabilized.

5.  Calculate conductivity K(T} [uScm’'] for the cell temperature of T [°C] using the follow-
ing equation. This value is used as the criterion for the span check.

K(T)=1413 x (1+0.02 x (T-25 })
6. Calculate the difference between the criterion and the actual conductivity,

Acceptance Criterion: The deviation from the criterion must be £15% or less.

8.5.2 Drift/noise check
What the check does:
It verifies that drift and noise do not exceed the specified tolerance levels.

=
2
]
[}
=
<
-~
Q
E ™
1]
=
T
b
1]
n

Items required for the check

For non-suppressor system:
2.5 mM phthalic acid and 2.4 mM tris (hydroxy-
methyl} amino methane
For suppressor system:
14 mM sodium hydrogen carbonate
PEEK tubing (0.75 mm ID x 2m + 0.13 mm ID x 2 m)
Data processor

Measuring ruler or calipers

g§-9
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8.5 Component Validation Procedure

Preparation ‘:
1.

Connect the detector to the data processor. Be sure to use the signal cables supplied w1t‘h
the detector. §

For a non-suppressor system, connect the outlet of the pump and the inlet tubing of the
cell with the PEEK tubing. For a suppressor system, connect the pump outlet and port 10
of the 10-port valve. ‘

Check procedure (For non-suppressor system) |

1.

Use a mobile phase of phthalic acid and tris aq. solution. Flush the flow lines of the
pump with the mobile phase using the PURGE function. J:‘
Close the drain valve and start the pump to deliver the mobile phase at 1.5 mL/min. |

Set the oven temperature to 40°C and the cell temperature to 43°C. Start temperatu‘?e
control of the oven. ‘

CELL TEMP 43
25 — 55 C D:off |

Set GAIN to 2 (0.1uScm™).

GAIN1 2 |

Ilnput 1 - § é

Set Response to 4 (1s). ;
F

RESPONSE 4

Input 1 - 10 ﬁ

Set RANGE to 100 if a strip-chart recorder is used. Recording will be made at 1pScm™
full scale. Set a similar recording range if a data processor is used. For the Chromatopac,

ATTEN =7 will give 1.28uScm™ full scale. ‘ g
)

RANGE 100 "
Ilnput 1 — 512

Monitoring the baseline plot, wait until the baseline has stabilized. ]
Set RANGE to 4 for 400nScm™ full scale plotting if a strip-chart recorder is used, or|set
a similar recording range for the data processor (for the Chromatopac, set ATTEN to 2).

RANGE -4 |
Input 1 - 512




8.5 Component Validation Procedure

9.  Plot the baseline for fifteen minutes. Divide the plot data by 30s to get 30 segments, and
measure the maximum width of noise for each segment. (Drift should be excluded.)
Record the average of those values as the noise level. 7
Also measure the maximum baseline fluctuation in fifteen minutes, and multiply this

value by 4 to get the drift in uScm'/h.

Plotting data and taking readings
<When the Chromatopac is used>
Press the [PLOT] key to begin plotting. Use the following to measure the recording.

s C-R7Aplus and C-R8A ... 1710 of the chart full scale is 14 mm.

¢ C-RTA e 1/10 of the chart full scale is 15 mm.
o C-RAA oo 1/10 of the chart full scale is 16 mm.
o C-R5A/C-ROA ....ccovveeenen.. 1/10 of the chart full scale is 13.5 mm.

<When CLASS software is used>
Press the [Start analysis] button to begin plotting. When analysis ends, print a report and

read the noise and drift values from the report.

Parameter settings for validation
For validation analysis, the detector parameters should be set to the following values.

GAIN: 2 (0.1uScm™)
RESPONSE: 4 (1s) 5
RANGE: 100 (for recorder; to check stabilization) "
4 (for recorder; to measure notse/drift) '%
ATTEN: ' 7 (for Chromatopac; to check stabilization) i
2 (for Chromatopac; to measure noise/drift) §
CELL TEMP: 43 (CDD-10Avp) T
T
Other parameters:
Flow rate: 1.5 mL/min
Oven temperature: 40°C (CDD-10Avp)
Acceptance criteria (factory inspection criteria):
Noise level must not exceed 4nScm™.
Drift must not exceed 75nScm™/2hr.
8-11

CDD-10Avp/10Asp N




Hardware Validation

8.5 Component Validation Procedure

Check procedure (For suppressor system) :

1.

Use a mobile phase of 14 mM sodium hydrogen carbonate. Flush the flow lines of T‘the
pump with the mobile phase using the PURGE function. ' }
Close the drain valve and start the pump to deliver the mobile phase at 1 mL/min. u
Set the oven temperature to 30°C and the cell temperature to 33°C. For the CDD-lOzf‘:,\sp
(suppressor system), set the oven temperature to 30°C. Start temperature control of ‘the

OVEI.

CELL TEMP 33 :
25 — 55 C 0:off :

Set GAIN to 1 (0.01uSem™). ;L

GAIN1 1
Input 1 - §

Set Response to 4 (1s).

RESPONSE q - ;
Input 1 - 10

Set RANGE to 100 if a strip-chart recorder is used. Recording will be made at 1;.1Sc;m'1

full scale. Set a similar recording range if a data processor is used. For the Chromatopac,
ATTEN = 7 will give 1.28uScm’™ full scale. ‘

RANGE
Ilnput 1 -

100
512

Press [act] on the SCL-10Asp to start suppressor operation, and wait until the sys:iem
stabilizes. Usually it takes four suppressor cycles for the system to stabilize. ;
|
Set RANGE to 10 for 100nSem™ full scale plotting if a strip-chart recorder is used, o% set
a similar recording range for the data processor (for the Chromatopac, set ATTEN :t;o 4

for 160nScm™ full scale).

i;
|
RANGE Y
Input

10
512

1 -—




8.5 Component Validation Procedure

9. Plot the baseline for one cycle of suppressor operation, and check the baseline between
10 and 22 minutes after the cartridge switching. Select any segment of five minutes from
the part where baseline is relatively flat. Divide the plot data by 30s to get 10 segments,
and measure the maximum width of noise for each segment. (Drift should be excluded.)
Record the average of those values as the noise level.

Also measure the maximum baseline fluctuation in twelve minutes between 10 to 22

minutes after the cartridge switching, and record this valve.

Plotting data and taking readings
<When the Chromatopac is used:>
Press the [PLOT] key to begin plotting. Use the following to measure the recording.

e C-R7Aplus and C-R8A ... 1/10 of the chart full scale is 14 mm.

¢ C-RTA .oeeevveveveeennneen. 1710 of the chart full scale 1s 15 mm. -
o C-RAA oeeeveeveeenns 1710 of the chart fu}l scale is 16 mm.
o C-RSA/C-R6A ..ccocvvvrnenn. 1/10 of the chart full scale is 13.5 mm.

‘<When CLASS software is used>
Press the [Start analysis] button to begin plotting. When analysis ends, print a report and
read the noise and drift values from the report.

Parameter settings for validation
For validation analysis, the detector parameters should be set to the following values.

GAIN: 1(0.01puSem™) c
RESPONSE: 4 (1s) 2
RANGE: 100 (for recorder; to check stabilization) ﬁ
10 {for recorder; to measure noise/drift) '>u
ATTEN: 7 (for Chromatopac; to check stabilization) %
4 (for Chromatopac; to measure noise/drift) %
CELL TEMP: 33 (CDD-10Avp) ;“;
TYPE: 312
MPCNC: 14
INJDLY: 7
S.INTVL: 22
REGENTM: 8.8
Other parameters:
Flow rate: 1 mL/min
Oven temperature: 30°C
Acceptance criteria (factory inspection criteria):
Noise level must not exceed 0.7nScm’™.
Drift must not exceed 48nScm™/12min.
8-13
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System Validation

e If a problem occurs during operation, system validation is performed to determine whether the?3
cause lies with the LC system or with the analytical method. 1
e The system validation procedure described in this section is the standard procedure for deter-‘
mining whether the LC system itself is functioning nommally, and constitutes the basis of LC:i
system inspection. '5
s System suitability tests must be run to verify that the system is performing in accordance thhl
the analytical conditions set by the user. If suitability checks indicate an abnormality, the systcm‘l
validation described below should be performed before proceeding any further. ‘
If the LC system passes the system validation, it can be assumed that the LC system 1s normal'
and that the problem lies with the particular analytical method/conditions being used. il
If the LC system does not pass the system validation, it may be assumed that there is an abnor-i?
mality in the system, and component validation must be performed to identify the malfunction-"} .
ing component(s). !

e System validation is performed at installation, and at periodic intervals thereafter. i?

8.6.1 Validation of non-suppressor system
What the validation consists of:

The system being validated is used to perform an analysis, and the retention time, peak area
and peak height information is obtained for each peak. The data is then examined to check Ifor

reproducibility. Reproducible data validates the system. l
The system should consist of the following components: pump, injector, column oven, déte(:':tor
and data processor. i'

Equipment required for validation |

|
Column Shim-pack IC-A3 (Part No. 228-31076-91). .
Mobile phase 8 mM p-hydroxybenzoic acid and 3.2 mM bis-tris and
50 mM boric acid
Anion standard sample* F~, Cl™ ippm each

*Use commercially available standard samples after dilution. {

Checking and preparing the LC system “

1. Check all the connections in the LC system. For details, refer to individual instruction
manuals. If a Chromatopac is used, it should be connected to the detector accessory §1g—
nal cable with the connector supplied with the Chromatopac, and the signal cable shduld
then be connected to the detector integrator terminals. !

2. Check the LC system plumbing. |
In particular, ensure that the tubing between (a) the autosampler plumbing outlet and| the
column inlet, and (b) the column outlet and the detector inlet, has an 1.D. of no more
than 0.3 mm, and is no more than 30 cm in length. This will keep the volume of 11q|u1d

|
that is not in the column as low as possible. |




8.6 System Validation

3. Clean the system flow lines as required. Refer to “5.9 Cleaning the flow lines” for the
procedure.
4. When cleaning is finished, pour maobile phase into the reservoir, and reconnect the col-

umn.

Validation procedure
1. On the pump display screen, set the pumping flow rate to 1.5 mL/min.

Pump display screen

@ ™\
1. 500mL MAX 100
0. O0MPa MIN 0

pump
. ©

prog.run remote

O

O

G.E power
o e

2. On the column oven display screen, set the column oven temperature to 40°C.

Column oven display screen
4 ™

SET TEMP 40
Input 4 - 810

oven progrfun remote ready  power

o G O ) ® )

3. On the CDD-10Avp, set the cell temperature to 43°C.

CELL TEMP 43
28 — 655 C D:off

c
=
it

©
=
]
-

@

T

<

=
T

T

©
x

4. Press @m on the pump keypad, and on the column oven keypad. Pumping and
temperature regulation will begin.

At this point, verify that liquid flows through the detector outlet tubing and that there are
no leaks from any connections.

5. Set the detector parameters. For the settings, see “Parameter settings for validation” on
the next page. (See the relevant section of this manual for setting procedures.)

6. Set the data processor parameters. For the settings, see “Parameter settings for valida-
tion” on the next page. (See the data processor instruction manual for setting proce-
dures.)

7.  Monitor the baseline.

When the baseline has stabilized, press the detector key, then inject 50pL of
mobile phase twice, and verify that no peaks are observed at the second injection.

B-15
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8.6 System Validation

e

"

8. Inject SOUL of the test sample, and analyze it. Repeat this operation at least five times.li
For a manual injector, inject an amount of test sample equal to 5 times the loop capaciiy.

9. From the peak data obtained from five successive analyses, derive the coefficients|of
variation (C.V.’s) for: retention time, peak area and peak height of F~ and Cl".

RSD (C.V.)=(SD/X)X 100 1‘

k

[ 2xi-%2 i?

Sp= /] *¥—7— :
n—1

X=X1+X2----Xn—I+Xn}/n

n :Number of analyses ‘
X1--Xn: refention time (or areas/eights) of various peaks ,'
X :Average b
5§D :Standard deviation -
¢.V.; Coeflicient of variation

Fig. 8.3 b

Hérdware Validation




8.6 System Validation

Parameter settings for non-suppressor system validation
The parameters to be set for the various devices when validation analysis of an isocratic

system is performed are given below.

o Pump......ccocoeee Flow rate: 1.5 mL/min

PMAX: 20.0 MPa
# Column oven......... Oven temperature: 40°C
¢ Time program........ 15.00 STOP
s Autosampler.......... {For SIL-10A/10ADvp Series:)

SAMPLING SYRINGE SPEED: 2ulL/sec (SIL-10AF (10AP))

SAMPLING SYRINGE SPEED: 15ul/sec (SIL-10ADvp)

EXCESS VOLUME: 50uL (SIL-10AF (10AP))
e CDD-10Avp......... GAIN: 3 (1uScm™)

RESPONSE: 4 (1.0s)

POLARITY: +

CELL TEMP: 43 (°C)
e Data processor....... WIDTH: 5

DRIFT: 0

T.DBL: 0

ATTEN: 10

SLOPE: 1200

MIN.AREA: 10000

STOPTM: 7

SPEED: 5

Acceptance criteria
The C.V.’s obtained must satisfy the following criteria:

Retention time C.V. must not exceed 0.5%

" Hardware Validation

Peak area C.V. must not exceed 1.0%
Peak height C.V. must not exceed 1.0%

8-17
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8.6 System Validation

8.6.2 Validation of suppressor system :
What the validation consists of: \

The system being validated is used to perform an analysis, and the retention time, peak area

and peak height information is obtained to each peak. Then the data is examined to check [for

reproducibility. Reproducible data validates the system. | !

The system should consist of the following components: pump, autosampler, column ox{en

detector and data processor. |

Equipment required for validation

Column Shim-pack IC-SA2 (Part No. 228-38983-91). !
Mobile phase 12 mM sodium hydrogen carbonate

0.6 mM sodium carbonate :
Suppressor cartridge For anion analysis (Part No.228-40612-91) !

Anion standard sample F~, Cl™ lppm each \‘

Hardware Validation




8.6 System Validation

Validation procedure
1. In the Analysis File screen of the SCL-10Asp, set A/FLOW (pump flow rate) to 1
mL/min, and OVEN.T (oven temperature) to 30°C.
2. In the same screen, move the cursor to the DET.A area. Press (func), and the [PARAM]
function key appears at [f5].

NALYSIS FILE FILE O

PUMP(1ISO) EENENEN TN OcT. A NN
A.FLOW 1.000 mL/min GAIN - 3

............ RESP 4

" IR 0cT. 5 I
_ MONITOR NN

............

I oveN N
OVENT 30°C

Fig. 8.4

3. The Detector Control screen for the CDD-10Avp/10Asp appears. Set the parameters as

shown in “Parameter settings for validation,” p. 8-21.

4. Press [act] on the SCL-10Asp to start pump delivery and oven temperature control. Also, _g
the suppressor control is started. §
%
-
e
ANALYSIS FILE FILE 0 g
*xkDet. A CDD-10Asp ek -
GAIN 3 S
I
RESP 4
TYPE 312
MPCNC 14meq
PUMP 1
(FLOW) 1. 000mL/min
CELL. T 43°C CH 1 CH?2
(OVEN) 40°C L R L R
USE RDY — —
INJDLY 7min
S. INTVL 22min
REGENTM 8. 8min
Fig. 8.5
8-19
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5. Set the data processor parameters. For the settings, see “parameter settings for valida-
tion”, p. 8-21. \

6. Monitor the baseline. When the baseline has stabilized, press the [A.ZERO] function key
on the SCL-10Asp or the detector’s (zero) key. Then inject 50pL of mobile phase twmc
and verify that no peaks are observed the second time.

7. Inject SOUL of the test sample and perform an analysis run. Repeat the injection at 1east
five times. ‘r
For a manual injector, inject an amount of test sample equal to 5 times the loop capaci'fty.

8. From the peak data obtained from five successive analyses, derive the coefficients, of

variation (C.V.’s) for retention time, peak area and peak height of the chlorine ion.

RSD (C.V.)=(SD/Xix 100 :

2 6i-X° : |

SD = —

X=X1+X2----Xn—1+Xn}/n
r :Number of analyses
X1--Xn: retention time (or areas/heights) of various peaks b
X :Average b
SD : Stangard deviation
C.V.: Coefficient of variation

Fig. 8.6

Hardware Validation
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Parameter settings for suppressor system validation
The parameters to be set for the relevant components for suppressor system validation are

shown below.

Pump A FLOW: 1.0 mL/min
PMAX: 10 MPa
Column oven OVEN.T: 30°C
Time program (TIME: FUN: VALUE)
16.5: STOP
Autosampler (For SIL-10A/SIL-10Dvp Series:)
SAMPLING SYRINGE SPEED: 2ul /s (SIL-10AF {10AP))
SAMPLING SYRINGE SPEED: 15pL/s (SIL-10ADvp)
EXCESS VOLUME: 50uL (SIL-10AF (10AP))
CDD-10Asp GAIN: 3 (1uScm™)
RESP: 4(1s)
CELL TEMP: 33 (°C)
TYPE: 312
MPCNC 14 meq
INJDLY: 4.5 min
S.INTVL: 21 min
REGENTM: 6.5 min
e Data processor WIDTH: 5
DRIFT: 0
T.DBL: 0
ATTEN: 10
SLOPE: 100
MIN.AREA: 100000
STOPTM: 16 min
SPEED: 5 mm/min

Hardware Validation

Acceptance criteria

The C.V. values obtained must satisfy the following criteria:
Retention time C.V. must not exceed 0.5%

Peak area C.V. must not exceed 1.0%

Peak Height C.V, must not exceed 1.0%

8-21
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Troubleshooting

Symptoms, Causes and Corrective Action

k

There are many possible reasons for problems, therefore, only most common are described here. Th‘é
tables below describe major symptoms that are likely to occur, their probable causes, and corrective
|

action. Detailed information and procedures can be found on the pages indicated. If the corrective actjoln

fails to rectify the problem, or if other problems occur, contact your Shimadzu representative.

Symptom or

5(100uScm’™)

about 90,000pScm™

. Probable cause Corrective action Page
majfunction
Power does 1. Power plug disconnected. | « Connect plug. 5-7
not come on 2. Broken wire in the power { e Replace with a new cord of the ; 4-2
when power cord same type.
switch is 3. Power supply does not | ¢ Use a power supply that conforms | 5-6
turned ON conform to unit’s power to unit’s power supply specifica-
supply specification tion.
4. Fuse blown » Replace fuse. 10-4
[OVER] is dis- Recorder pen is far below | e Press 6-5
played for con- the original baseline
ductivity value
Recorder base- | 1. RANGE set to 0 e Set appropriate value for RANGE. | 6-18
line does not 2. The cell is not connected | ¢ Check the connection of the cell | 5-25
change properly. cables.
3. Recorder pen is far below |  Press . The pen will return | 6-5
the original baseline. to the baseline.
({OVER] will be displayed
for the absorbance value.}
Peak area is The peak is so large that the | Select a GAIN value of lower sensi-
not propot- signal is saturated in the | tivity. The conductivity signal is satu-
tional to the detector. rated beyond the following ranges.
concentration. Gain Signal
1 (0.01uScm™) | about 6uScm’’
2(0.IpuSem™) | about 60pSem”
3 (1pSem™) about 600uScm’™ 6-16
4 (10uSem”) | about 6,000uScm’”’
5 (100pScm’™) | about 60,000uScm’
Conductivity of  eluent | Select a GAIN value of lower sensi-
(background) is exceeding | tivity.
100uSem™ when GAIN s
setto 1 (0.01uScm™).
[OVER +] or | Conductivity of eluent | The auto zero adjustment range is as fol-
[OVER -] is (background) is too high. lows. Select appropriate GAIN setting.
shown on the Gain Auto zero range
display and 1(0.01pScm™) | about 100pScm™
auto zero has 2(0.1pScm’™) | about 4,000uScm™ | 6-16
no effect. 3 (luScm™) about 4,000uSem”
4 (10pScm™) | about 9,000pScm™




9.1 Symptoms, Causes and Corrective Action

Problem (Baseline noise)

Transient
spiking noise

Sawtooth
noise

RERE

{

Continuous
spiking noise

P N Meandering

Possible cause Location of cause Conective action

Bubbles flowing — Bubbles flow through — °Extend the back

through the cell  Teflon tubing at the pressure tubing at
cell outlet. the cell outlet.

°Degas the mobile

phase.
Bubbles trapped— Bubbles flow when — cInject
in the cell sealing and unsealing water—methanol—
the backpressure water from the cell
ubing with the fingers. intet with the
syringe and remove
bubbles.
=Degas the mobile
Bubbles in the — °Bubbles fiow through — <Clean or replace
pump head the suction tubing. solvent reservoir filter,
*Qutlet pressure is *Degas the mobile
not constant. phase.
Plunger seal  — <Back of pump head —Lﬁeplace plunger sel.
worn leaking.
*Qutlet pressure is
not constant.
Checkvalve  — Outlet pressure is not —

contaminated constant,

Clean or repiace i
check valve.

Flow celt leaks — Connections leaking. ——

Tighten or replace
connections,

AWM £y cossive Cell and flow Clean the cell and
nolse cell contaminated flow cell.
[=2]
=
~~_/ N_  Meandering =
Column *Replace the column. o
contaminated °Clean the column £
with mobile phase 2
Drift 10 times as =]
concentrated as the g
original. =
WM\P Small,irregular Impurities in the °Prepare new the
peaks with noise mobile phase_ mobile phase
°Use clean ion
) exchange liquid.
M
/\—/\ sandering eFilter the mobile
L. phase.
Fig. 9.1
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Troubleshooting

9.1 Symptoms, Causes and Corrective Action

:

Problem (Baseline noise}

Drift
in the mobile
phase.

Meandering Uneven distribution
of the concentratin
of mobile phase lig-
uids in the reservoir
Sharp change in

Possible cause Location of cause

€O, dissolved

Conective action

Install CO; gas frap.

Agitate the mobile
phase.

ambient tempera-
ture

Pump pulsation — Neoise is synchronized

Noise corre-
with the pump stroke.

sponding to
the pump
stroke.

Change the instafla-
tion site.

eyse high sensitivity
damper.

°Apply appropriate
back pressure to the
damper.

The back pressure
tubing at the celt
outlet is too long.

Shorten the back
pressure ubing at the

cell outlet.

Fig. 9.2




Error Messages

This unit has several diagnostic functions. Upon detection of an abnormality, an alarm sounds and an

error message appears on the display.
The error messages are listed below, along with possible canses and corrective actions.

NOTE Each message falls into one of the following three categories. The category is shown in
the “Type” column.

Fatal: The unit stops operation.
Press to clear the error message.
Alarm: The unit continues operating.

Press (CE) to clear the error message.
Warning: The unit continues operating.
Ermror message disappears after a few seconds.

Error message

ROM FAILURE

rfegen prog.un  remote pol power

O @ o] ® )

.
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Troubleshooting

9.2 Error Messages

h

|!
|:

ROM FAILURE

(ROM error)

RAM FAILURE

(RAM error)

ERR VALVET HOME

Suppressor Ch. 1 valve home
position error.
{(For CDD-10Asp only.)

ERR VALVE2HOME

Suppressor Ch. 2 valve home
position error.
(For CDD-10Asp only.})

ERR SUP1 HI VOLT

Suppressor Ch. 1 high voltage error
(For CDD-10Asp only.)

ERR SUP2 Hi VOLT

Suppressor Ch. 2 high voltage error
(For CDD-10Asp only.)

ERR BG1 TOO HIGH

ERR BG2 TOO HIGH

NOT PROTECTED

Fatal

Fatal

Alarm

Alarm

Alarm

Alarm

Cause:

Action:

Cause:

Action:

Cause:

Action:

Cause;

Action:

Cause:

Action:

Cause:

Action:

ROM error (electronic failure). |5
Turn power OFF and contact your Shimadz:u
representative. i

!?
RAM error {electronic failure). l
Turn power OFF and contact your Shimadzilu
representative.

The valve is not operating properly due to oﬁe
of the following reasons.
(1) The valve is stuck due to dirt or preci;%i-

tates. ',
(2) The VALVE cable is not connected prop-

erly. 3‘
(3) Problem in the valve motor or drive circuit.
(1) Disassemble the valve and clean |o
replace the rotor and stator. ‘|
(2) Check the connection of the cables. \‘

If those are not the cause, contact yofur

Shimadzu representative. |
|
The actual current passing through the Sl.iip-
pressor cartridge did not reach the pre§et
value one minute after the start of regenefa—
tion. :
The suppressor cartridge may have becofne

degraded. Replace the cartridge. :

GAIN1/GAIN2 was set to 1 and the bat;ﬁk-
ground leve! exceeded 100uScm”’ wh"‘en

autozero was performed. GAIN1/GAIN2
should be 2 or larger if background is m|6re
than 100pScm™. ‘F
Set GAINT/GAIN2 to 2 or higher. ‘

The memory contents were lost due to abnor-
mal line voltage or other reasons. !i
If this error is displayed each time the powz?r is
cycled, the back-up battery may have been
consumed. Turn the power off and conlt:act

your Shimadzu representative. i
I

|




Chapter 10 Maintenance
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Maintenance

10-2

Periodic Inspection and Servicing

i i

To ensure long-term, safe and trouble-free operation, this unit must be periodically inspected and ser-

viced. If a service and inspection contract was purchased, a Shimadzu service representative can perfor"m
this periodic inspection and servicing. Contact your Shimadzu representative for details. “

/A CAUTION

» Replacement parts must be of the specifications given in “4.1 Accessories” or “11.2 Replacement

i;
i
i}

Parts.” If any other parts are used, they could cause injury or malfunction.
¢ Never remove the unit’s main cover. Doing so could result in injury or malfunction. Contact your

i
¢ Unless the instructions tell you otherwise, always turn off the power and disconnect the power |

Shimadzu representative for any repairs requiring removal of the main cover.

cable plug from the outlet before performing inspection or maintenance. Otherwise, fire, electric |
‘\

shock or malfunctions could occur. J;

10.1.1 Preparation for inspection/maintenance !

» Replace the mobile phase in the flow lines with water. ‘
e  Wipe away any dirt from the front panel and the main cover. ‘
e  Wipe away any dirt from the keypad with a paper towel or a soft cloth moistened with

water. i

10.1.2 Maintenance operations and intervals

\
Operation 1 year | 2year |3 year |6 year Remarks Page i
Cell cleaning O 10-3 ‘I
Fuse replacement ®) 10-4 I

10.1.3 Post-inspection/maintenance leak check

After inspection/maintenance, pump liquid through the flow lines, and check for any leaks. If

any leaks are found, refer to Section 9.1 and take appropriate action.




Flow Cell Cleaning

Since contaminated electrodes in the cell do not allow for stable analysis, regular cell cleaning is rec-
ommended. Also, when the cell is used after a long storage period, or exhibits baseline noise, cleaning of

the cell is required.

To clean the cell, follow the procedure described in “5.9 Cleaning the flow lines,” so that the cell is

cleaned along with the entire analytical flow lines.
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Fuse Replacement

e Before replacing fuses, turn the unit’s power switch off and remove its power plug from the outlet.

/A WARNING | i
|

e For replacement, only use fuses of the correct type and rating. ‘
Failure to heed the above could result in fire, electric shock or short circuits. ‘

I
I
The correct rating of the fuses is: i

For 100V AC/120V AC unit

Part Type Part No.
250V 4AT (5% 20) Maintenance part 072-02004-22

For 230V AC unit

Part Type Part No.
250V 2AT (5 x 20) Maintenance part 072-02004-19

1. Use a flat head screwdriver to pry off the fuse holder.

|E

i

Fuse holder cover

|

:

|

Flat head screwdriver 1

Fig. 10.1

g :

5 2. Pull out the fuse holder, and remove the fuses from it. f

E 3 Insert new fuses into the fuse holder. f
c

= 1

= ‘

Fuse holder

Fig. 10.2 |
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10.3 Fuse Replacement

4. Push the fuse holder into its socket so that it clicks in to place.

Fig. 10.3

Q
o
c
(1]
=4
13
=
£
©
=

10-5
CDD-10Avp/10Asp IR






\ CONTENTS 11.1  SPeCifiCatiOns .......ccccimicciimminininrrnnnsimreamie e s st s e s m e senes 11-2
11.2 Replacement Parts ........c..occovmercvrrenerrniirmee e svsr e vsasee st nasesaasneene s 11-3

@
3
©
@
c
8
[T
1]
2
=

-1
CDD-10Avp/10Asp NN




Miscellaneous
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Specifications

N

Item

Specifications

Noise level
(suppressor system)
Conditions

(non-suppressor system)
Conditions

0.7nScm’*
Background: 40uSem’, cell temperature: 33°C
Flow rate: 1 mL/min, response: 1s

Background: 285uScm'1, cell temperature: 43°C

Flow rate: 1.5 mL/min, response: 1s

Drift
(suppressor system)
Conditions

e

(non-suppressor system)
Conditions

48 nScm''/12min
Background: 40uScm’, cell temperature: 33°C
Flow rate: 1 mL/min, response: 1s

o — o e e N - im

25nScm’/hr With no change in temperature.
Background: 285uScm’, cell temperature: 43°C
Flow rate: 1.5 mL/min, response: 1s

Temperature Coefficient
Conditions

25nSem™/°C
Background: 285uScm’, cell temperature: 43°C
Flow rate: 1.5 mL/min, response: 1s

Cell Cell volume: 0.25pL
Ceil constant: 25 cm™
Solvent-contacting materials: PEEK, Teflon, and SUS316
Max. operating pressure: 2.9 MPa (30kgf/cm®)

Response Selectable in 10 steps corresponding to time constant:

0.05s,0.1s, 0.5s, 1.0s, 1.5s, 2.0s, 3.0s, 6.0s, 8.0s, 10.05

Zero adjustment

Auto zero function and baseline shift function

Output Connectors

EVENT connector

e Output: EVENTI, EVENT2

» Input: Program start, program stop
Signal output connecior 1 (Integrator output)

REMOTE connector (for connection with the system controller)

Signal output connector 2 (10 mV recorder output)

Operating temperature 4-35°C

range

Dimensions 260W x 140H x 420D

Weight 6.0kg

Power supply CDD-10Avp

Part No. Power supply

228-41300-31 100VAC £10% 250VA 50-60Hz
228-41300-32 120VAC £10% 250VA 50-60Hz

228-41300-38 230VAC £10% 250V A 50-60Hz
CDD-10Asp
Part No. Power supply
460-08101-31 100VAC +10% 250VA 50-60Hz

460-08101-32 120VAC 210%

250VA 50-60Hz

230VAC £10%

460-08101-33

250V A 50-60Hz




11.2.1 Replacement Parts

Part Part No. Remarks

Cell Semi Assy 460-08135-92 | Plastic cell block with PEEK inlet/outlet tubing
PEEK tubing, § 460-08131 Outlet PEEK tubing (heat- formed)

Fuse, 4A 072-02004-22 | For 100V/120V

Fuse, 2A 072-02004-19 | For 230V

PCB Assy, CDDI0A CPU | 460-08102-91 | With ROM

PCB Assy, 10Avp CPU 228-34259-91 | Without ROM

FCB Assy, PC-1CD

460-08057-91

Main PCB (Ch. 1)

PCB Assy, PC-3CD

460-08087-91

Suppressor PCB (Ch. 1)

PCB Panel Assy 228-39061-92

Switch Assy, CDD-10A 460-08146-91 | Power switch
Lithium Battery 074-73307-01

Key-top Det 228-39180-02

Terminal for EVENT cable § 228-35307-91| 10 pcs.
Interconnect PCB Assy 228-40453.91

Power supply LDC-30F-2 | 074-80678-11| For Ch. I and Ch. 2

Power supply GLM635-48

460-08177

For suppressor

Temperature control block

Agsy

228-17656-92

CDD-10Avp/10Asp NN
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@ SHIMADZU CORPORATION f

SHIMADZU CORPQRATION. international Marketing Division

3. Kanda-Nishikicho 1-chome, Chiyada-ku, Tokyo 101-8448, Japan
Phone: 81{2)3219-5641 Fax. 81{3)3219-5710

Cable Add.:SHIMADZU TOKYD
SHIMADZU SCIENTIFIC INSTRUMENTS, INC.
7102 Arerwood Drive, Columbia, Marviand 21048, U.S.A.

Phone: 1(410)1381-1227  Fax. 1(410)381-1222  Toll Fres: 1{800)477-1227
SHIMADZY DEUTSCHLAND GmbH
Alberi-Hahn-Sirasse 6-10, D-47269 Duisburg, F.R. Germany

Phone: 45(203)7687-0 Fax. 49(203)766625

SHIMADZY (ASIA PACIFIC) PTE LTD.
16 Seience Park Drive #01-01 Singapore Science Park, Singapore 118227,

Republic of Singapore
Phone: 65-778 6280 Fax. 65779 2935

SHIMADZU SCIENTIFIC INSTRUMENTS {OCEANIA} PTY. LTD.

Units F, 10-16 Scuth Street Aydaimere N.5.W. 2116, Austrafia |
Phone: 61{2)9684-4200  Fax. 61(2)9684-4055!

SHMABZU DO BRASIL COMERCIO LTDA. '
Rua Cenno Sbrighi, 25, Agua Branta, Sao Pauls, CEP 05036-010, BRAZIL J‘
Phone: {56}11-3611-1688  Fax. (55)11-3611-2209

SHIMADZU (HONG KONG) LIMITED
Suite 1028 Ocean Center, Harbour City, Tsim Sha Tsui, Kowloon MONG KONG
Phone: (852)2375-4879 Fax. (352)2199-7435|

Overseas Dffices i
Istanbul, Beijing, Shanghat, Guangzhou, Shenyang, Ghengdu, Moscow

URL hitp:fiwww.shimadzu.com
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