Automatic Potentiometric Titrator

AT-510

Operation Manual

Please read this manual thoroughly before actual use of the instrument.

Ver.09
A/N 985950189






Table of contents Page

LLGENETAL. ..ttt et et e at ettt et e h e sab e st e bt e bt e sab e ettt ebe e e bt e naaee s 1
Lo L ADSETACE . ..ttt ettt et ettt sttt et e bt e e a e sa et et e bt e eat e shb et et e bt e e nhae e st e e eabeeeaee 1
1-2.Cautions on this MANUAL.........ccoiiiiiiiiiii ettt et sttt et sabee s e eaeee 2
1-3.A8afety 378100 PSPPSRSO 3

2.Before you USE the INSIUIMENT ........uiiiieiiieiiieeeeiieee et e ettt e ettt e e ettt e e ettt eeseateeeessseeeesnseeesansseeesansaeesssneeeannnns 6
e B 110 o FT<Ta T2 £ 6
2-2 INSTAITATION ..ottt ettt ettt e h et e bt et e bbbt e s e eaee 9

2-2-1.0perating voltage ChECK ..........oiiiiiiieeiie et et 9
2-2-2.AsSeMDBIY Of MAGNEHIC STITET .....cciuvvieeeiiireesiiiieeeiieeeeeieeeeesiieeeeeeteeessnaeeessnseeesensseeessnsseeesnnnaeesnnnes 10
2-2-3.Installation Of €lECtIOAE ........ccovuiiiriiiiiiiiiei it 11
2-2-4.Installation of the DUIELE. ......cccuiiiiiiiiiiiiiiiie et 13
2-2-5.Connect the printer (IDP-100).........ccoeciiiiiiiiiiee ittt ettt e et e e et eessenreeesnneeeeennes 14
2-3.Parts configuration and fUNCHIONS ...........cccuveiriiiieiiiiie et ee et e e e e s ee s e eaeeessenaeeeenneeeeennes 15
2-3-1.General view and Parts NAMIC. ..........eeeeruieeiriiieeeiiieeeeieeeeesteeeeeteeeesnaeeesssseeesesaeeessnsseessnnneeeennns 15
2-3-2.Key functions (ZENEIAL) ........cueieeeiiieeeiiiie et eieee et e e ettt e e et e e e et eeeserteesennaeeessnnreeesnnaeeennnns 18
2-3-3.BaSIC KCY OPEIALION ....eueviieeeiiiieeeiiie ettt e et te ettt e e ettt e e st e e e eaaeeeesnsaeeesnseeesensaeeesnnsseeeenseeenannes 20
2-3-4.Description Of diSpPlay MESSAZES ......cceeruvirerriiieeeiiiieeeiiieeerieee e ettt e e eteteessreeeeenaeeessnnreeeennneeesannes 22
2-4.Setting date and time (SELUP L) ....eeeeeueiee ettt e et e e ettt e e st e e s e naeeeeennaeeeenneeeennnes 23
2-5.Registration of operator’s NAMe (SETUP 2) ....ceccurieeerriieeeiiiieeeiiteeeriteeeeereeeesieeeesereeessnreeessesaeeesnseeeennnns 24

N B 7 1 (e o] o1 211 )3 S PURRURRRNE 25
3-1.SeqUENCE Of MEASUICIMENL. ........eeeeriiieeeiiieeeriteeeeiteeeesteeeesseteeesasaeeessssreeessseeesannseeesanseeesssseeesansseeesnnseees 25
3-2.Calibration of preamplifier (PH calibration)..........c.ceeereiieeiiiiieeeiiiie et neee e 26

3-2-1.pH calibration when Calib.Method 1S “AUL0”.........cccciieeriiiieeeieee et 27
3-2-2.pH calibration when Calib.Method is “Manual” .............ccceeerriiiieiiiiie e 29
3-3.BaSiC OPErating PrOCEAUIEC. ......uveeeerriieeeiiieeeeiteeeeteeeeeteeeesseteeesesaeeesassaeaesnsseeesansseeesansseesssseeesansseeesnnseeas 31

4 Measurement under optimum condition for @ SAMPLE ..........ccvvieriiiiieiriiiie e 37

4-1.Summary of MEthOd FAle ........ccuuiiiiiiiiieiiiie ettt e et e e st e e et eessesaeeesnneeeennnes 37
4-1-1.Method and MOAE........cccueiriiiriiiiiiieiiieee ettt ettt et e st e et e e e nanee s 38
A-T-2. THEALION FOTTI Leeiiiiiiiiiiiiie ittt ettt e sat e st e st e et e e sbeeenaaee s 40
4-1-3.Titration, electrode and Preamplifier ...........cccveeeiiieiiiiiie et e e e 44
4-1-4.Kinds of preamplifiers.........cccuiiiiriiiiiiiiie ettt ettt e et e e e e e enaaeennnee 45
4-1-5.Replacement Of preamplifier.........cc.uveeiciiieiiiiiiee ettt et e e e e e s e e snneee e e 47

A2 MEHOMA FI1E ...ttt sttt ettt sttt et e bt e esenee e 48
4-2-1.Select MEthOd fI1€ ......coouiiiiiiiiiiiie ettt st sttt 48
4-2-2.Copy measurement conditions (FUNCtion 0) ...........cceeveiiieiriiiireiiiiie e eiiee e e 48

4-3. Ttration PArAMIELET SCLUP......ccesuvereerirreeeiertreeateteesaerteeeetseeesasaeeesssseeessasseeessssseesssseeessnsseeessssneessnseeesnnnes 50
4-3-1.0utline of titration PATAMELET ..........veeeriiireeriiieeeiieeeeeiteeeesteeeeeiaeeesssaeeessnreeesesaeeessnnreeesnsneeesannns 50
4-3-2.Setting Method name and LYPE .......veveereiieiriiiee ettt ettt et e e et e e s e e e nneee e e 51
4-3-3.FiXed d0SE PAramEer SELUP.......ccerurreeeirrirerriteeeeitieeeeatreeesseseeeeaanseeesaseeeesssseeesasseeessnsseessnsseeesanes 52
4-3-4. TItration PArameEtEr SCLUD .....cuveeeervrieeeiriererrrreeeeaiteeeesnrteesseseeesaanseeesasseeesssseeessnsseeesssseesssseeessnnes 55
4-3-5.Titration parameters and default ValUS ............cocuiiiiriiiieiiiiie e 58

4-4.CoNIOL PATAMELET SELUD ...vvvreeeuerireesitieeeitieeeeitteeserteeeatteeesssaeeesssseeesssseeesansseessssaeesasseeessssneessnnseeesanses 60



4-4-1.0utline of cONtrol PATAMELET .........cccccuiieerciiiieeriiieeeieeeeetee e et te e et e e e sreeesseseeeeesseeessenaeeesnneeas 60

4-4-2 Endpoint determination SEIUP ..........ccuueeeriuriterriiieeeiieeeeeeiteeeesrteeeeereeessnreeesnsseeesssseeesssnneessnnseess 61

T B D T - 0 1 AT 13| o DS 68
4-4-4.D0SE CONLTOL SEEUD ..nvvvieeeiriieeeiiieeeiiteeeeiteeeestteeeeeseeeseataeeesssseeeesnsseeesansseeesnssneessnsseeesassseeesnnseeas 69
4-4-5.Control parameters and default Value.............occuviiiiiiiiiiiiiiiie e 73
4-5.[ReSUIL] PATAMELEL SETUP ..eeeeueriieeeiiiieeeiiie e ettt e e ettt e e ettt e e e iteeesesaeee s esaeeesstseeessnsseeesnseeeeensseeesnnsneeesnnneas 78
4-5-1.0UtlNE Of [RESUIL] ....uviiiiiiiiiiiiiiie ettt e e e e e et et e e e e e e eeattbaeeeeeeeseassraeeeeeas 78
4-5-2.Calculation formula (Result 0) SELUP......cccuiieiriiiieeiiiie ettt e etee e e seree e e e eeneeas 79
4-5-3.Calculation constant SEtUP (RESULL 1) .....cccviiiiiiiiiieiiiie ettt e e e e e 82
4-5-4 Print parameter (RESUIL 2) .....coccviiiiiiiieieiiie ettt et e e et e e e e e s e e enneeas &3
4-5-5.Graphic setup (RESULE 3) ......iiieiiiieeeeiiie ettt ettt e et e et e e st e e e et e e e senaeeesnneeas 86
4-6.SaMPLE PATAMELET SCTUP ...eeeeiriireeiiiieeeitieeeiteeeeetaeeeesateeeetteeeeaasteeesnsaeeeasseeessnsseeesanseeeeasseeessnsseessnsneens 87
4-6-1.0utline of SAMPIE CONAITION .......vvieeeriiiieeeiiiie ettt et ee e eeee et ee e et e e et eee st eeeetbeeessnnneeesnneeas 87
4-6-2.Sample condition SEtUP (SAMPIE).....c.veireiriiieiiiiiee ettt et e e e e e eeneeas 87

4-7. Information on reagent (APB2)........cco i e nnaees 88
5.Measurement results (FUNCHION 1) .......oooiiiiiiiiiiieeiiiee ettt et e ettt e e et e e s e e s ennneeeeensneeesnnneeas &9
5-1.0utline of MEASUTEMENT TESULLS.......ccouiiiiiiiiiiiiiiieiiee ettt ettt st e st e e eesanee e &9
52 SHALISEICS .ttt ettt eh ettt et e bt e eh et e bt e sh et e bt e bt e eh bt sat e e sabeeebeeenateeninee s 91
53 RE-CAlCULALION .....eeitiieiiie ettt ettt ettt e sab e st e st e bt e sb bt e sabe e sab et e et e bt e nanee e 93
5-4.Data SIMULALION . ...ccutiiiiiiiiitiiie ettt ettt e sttt e sat e sab e st e ettt e sbteesebeesabeesabeeenaeeenaneens 94
5-4-1.AUtO STMUIATION «...eeiiiiiiiiiiiiiie ettt sttt e sttt e sabe e st e st e e bt e sebeesebeesane 95
5-4-2.Manual End POINt ........ooiiiiiiiiiiiii ettt et 96
5-4-3.EP re-detection by Manual INTEISECE .........eeeveuviieieiiiieeeiiie et ettt eeee e e e eereeeeenaeeeens 97
5-4-4 PIn-Point EP det@Ction.......ccocueiiiiiiiiiiiiiiiiiieiice ettt ettt ettt e e 99

LI ] 5 (o) o PSSP 100
6-1.Multiple Sample Changer (FUNCHION 3).........oiiiiiiiiiiiiiie ettt et e e e snree e e e e eereeas 100
6-1-1.Select @ SAMPIE CRANGET.......cceiiiieeeiiiee et ee e ettt e et e e et e e e eeeentreeesennaeeeenneeas 100
6-1-2.Standard SEQUEIICE .......eeerueiieeeieiiieeeiieee ettt e e ettt e e eittee s eateeeesseeesanseeeasnseeesessaeessnsseeeennnseeeennseees 101
0-1-3.USEI SEQUEIICE. .....vvietteeeeieiiiitteee e e e ettt e e e e e e ettt et e e e s e ettt bttt eeesseaabbbteeeeesssaanbbbeeeeeessenanbbbeeeeaens 102
6-1-4.Sample condition SEtUP (SAMPIE).......eveeriuiieeiiiiieeeiie ettt e e et e e e eereeeeeeneees 104
6-2.USING @ DALANCE .....eeeeiiiiieeeiiiieeeeetie ettt et te e ettt e e ettt e e et e e sttt e e e satseee s asaeeesnssaeeeensseeesansseeesnnseeeeennsneas 106
6-2-1.Selecting a balance (SETUP 0) .....eeeeeieiieiiiie ettt et e et e e st e e ereeeesntaeeessnnreeesnneeas 106
6-2-2.Automatic transfer of sample weight from a balance.............ccoeceeeniiiniiiiiiiiiiiinecece 107
6-2-3.Automatic transfer of data for precision check...........ooccviiiviiiiiiiiii 108
6-3.CoNNECLING OtNEL PIINTEI ... ..iieeeiiiieeeiiiee ettt e ettt e et e e ettt e e ettt e e e e ataeeeesraeeeensseeesensseeessnseeesenneeas 109
6-3-1.0utline of Printer CONMECTION .......ccecuveieiriiireeiiiieeeeiteeeeeieeeeeaeeeeetaeeessaneeeesnnaeessnsseeesanneeeesnnseees 109
6-3-2.Set Up @ Printer (SELUP 0).....cceruiieeeiiieeeeiiieeeeee et ee e ettt e e ettt e e e treeessnreeeesnseeeeensseeesnnnaeaesnneeas 110
6-4.Download the data to a personal COMPULET ............eeeriuiireiriiieeeriieeeeiteeeeetee e e e e eesenneeeseeneeeeeeneeas 111
6-4-1.Data acquisition SOftwWare (SOFT-CAP) ......cccciiiiiriiiie ettt 111
6-4-2.RS-232C OULPUL....eeteeiieetit ettt ettt ettt ettt ettt sttt st ste e sat e st e saeeseteseteseeesbaesseesseesbaesneesneesneesneeens 111
6-4-3.Communication protocol with personal COMPULET ..........c..eeerrviieeriiiieeiiiee et 113
6-5.pH temperature compensation table card (984340175) . .ccccuuiieiioiiieeeiiie e 114
6-5-1.0utline of the optional temperature compensation table card ...........cccoecvveeeiiiieeriiireeeieee e, 114
6-5-2.Installation of option card (FUnction 13)........ccceeviiiiiiiniiiiee e 115

6-5-3.Uninstallation of OPtion CArd ..........ccueiiiiiiieeiiiiie et eeee ettt e e e et e e e eenreeeeeneeas 116



6-6.0ptional electrode cleaning unit (IMW=510)........cccciiirriiiiiiriiiee ettt e et e e sereeeeeanee 117

6-6-1.Connecting the electrode cleaning UNit............cccueveeriiieeiiiiiieeeiieeeeiee et e e e e eereeeeeenee 117
6-6-2.Cleaning the €leCtrOde . ... ...cuuiiieeiiiee ettt et e e st e e e et eessnnaeeesnneeeennnee 118
6-7.Connecting the eXternal DUICTLE .........cceviuiieiiiiieeeciiieeeiiee et et e e et e e et e e et eeesnaeeesnnaeeesnneeesnnnns 119
6-8.Application Card (984340173) ..oceiiuiieeeiiie ettt e et e e ettt e e et e e et e e et ee e e naeeeenraeeeenreeeeeanne 120
6-9.Karl Fischer moisture titration unit (KF-510) .......cccoeiiiiiiiiniiieeiiiie ettt e e 121
6-9-1.Installation Of the OPLION. .......eeeiiiiiieeeiiiie ettt e ettt e e et e et e e et eesenneeeesnnaeeesnneeeennnns 121
6-9-2.Parameter setting for KF titration ...........coocuieeiiiiieieiiee et eetee et e e e e s e e seneeeeennee 122
6-9-3.Calculation fOrmMUIA.........cociiiiiiiiiiii e 124
6-9-4.Setting knob for Xtract SOIVENL .......cccuiiiiiiiiiee ettt e e e ree e e e e e eeesnneee e e 124
6-9-5.MEASUTCMENT OPETATINIZ ....euvvieeeiirieeeitieeeeieeeeesiteeeesttteeseseeeessseeesssaeaesanseeesasseeesansseessnsseeesnnes 125
6-10.COD UNIt (COD=510) .iiiteiiieiiieiit ettt ettt ettt ettt ettt et et e bt e bt e bt e be e bt e beenbeenbeenseeees 126
6-10-1.Connecting the COD UNIL........ccueieiiiiiieieiiieeeiiee et teeeieee e et ee e st e e ssseeesenneeessnnaeeesnneeesnnnes 126
6-10-2. ParameELEr SELUP ....couuvveeiiieeeiiiiiiietee et ettt e e e e ettt et e e e s et bttt e e eeeessatbbbeeeeeesssaabbbeeeeeesssnnnbrees 128
6-10-3.CalCUIAtION SEIUP ...eeeuiviieeeiiieeeeieie ettt e et te e ettt e e e te e e e s eteeeeeereeeeennaeeesnnseeesensseeesansseeesnnseeesannes 130
6-10-4.MeaSuremMeNnt OPEIALION .......eeeeruvrreeeierreeerieeeeesitteesateeeesseseeeeaereeesssseeesasseeesansseeesasseessnsseeesannes 130
6-11.Propeller Stirrer (98430003 6)........uvieieieiieeeiiieeeiiite et e e eieeeeestteeestateessssaeeessnseeessnsseeesansaeeesnsseeesannes 131
6-12.pH measurement card (984340174) .......oieeeieiiee ettt et e et e e et e e e e st eeenraeeennnne 132
6-12-1.Installation of pH measurement Card .............cccueieeriiieeiiiiie et eeee e e e 132
6-12-2.pH measurement parameter SETUP .......eeeuuririeeeeiiiiiiiiiteeeeeeeniiitteeeeeeeeriibbeteeeessssibbbeeeeeesssnnrreees 132
6-12-3.Measurement time setup (FUNCHON 9).........ooeviiiiiiiriiiie et 133

A 30 TS DT VPSP 134
7-1.Precision check by standard SUDSLANCE ..........c..eieiiuiieiriiiie ettt e et e e s eae e e sereee e e 134
7-1-1.Setting precision criterion (FUNCLION 6) .........ccovviieiriiieeiiiieeeiieeeeeeeeerieee et eeeeieeeeseneee e e 134
7-1-2.Setting periodic check interval and record (FUnction 7)........ccccceecueiriiiiniiiniiiniiciieciieceieceee, 135
7-1-3.Check method by standard substance (FUNCtion 5)..........ccccuierrriiiiieriiiieeeiiee e 137
7-2.Check method of burette precision (FUnction 8)...........ccceeeeeiiiiiiiiiiieiiiiee et 138
7-3.Auto pH temperature compensation table (FUNCHION 12)........c..cceviiiiiiriiiieiiiiee e 140
7-4.Continuous titration (FUNCLION 4)........cccouiiiiiiiiiieiiiiie ettt ee e etee e et e e et eessnaeeesennaeeesnreeesnnnes 141
7-5.0perating the burette ManUALLY...........coooiiiiriiiie e e et e et e e e e e e s nnaeeesereeeeennne 142
7-5-1.Filling reagent (APB 0) ........eetieiiieeeiiee ettt et e e st e e e e e et e e e s nneeeeennee 142
7-5-2.Fixed dose of 1€agent (APB 1) ......ooii ittt 144
7-6.Beep indicating the end of measurement (SETUP 7)......ccvereirriieiiiiieeeiie et e et e e 145
7-7.Adjustment of contrast of diSPlay (SELUP 4).....eeeeeiriieeeiiie ettt et e e e senee e 146
7-8.Inhibit change of measurement condition (SELUP 6) ....cvvvreeevrireeriiieeeiiiieeerieeeetee et e e e eereeeeeenee 147
7-9.SHL SPEEA SCLUP (STIITET) ...eeeeeuirieeeeiiieeeitieeeettteeerttteeetbteeesetaeeesatseeeeasseeeaansseeessseeessnsseeesnnsneessnnseeesanns 148
7-10.Use pH glass electrode as a reference electrode (SEtup 8) .......cevvviveeriiiieiriiieeeiiie e 149
7-11.Display of information on memory card (Function 13)..........ccceecuiiiiriiiieiriiiee e 150
7-12.Read/store of data in PC Card...........cooiiiiiiiiiiiiiiiiiiceicete ettt 151
7-12-1.Initialization of PC card (FUnction 13) .........cocouiiiiriiiie ettt 151
7-12-2.Read/store measurement results (FUnction 1)..........ccccoeveiiiieiiiiiiriniiiee e 152
7-12-3.Read/store measurement conditions (Function 0)............cccceeerouiieeriiiieeeniiieeeriee e eieee e 154
7-12-4 Read/store sample conditions (SAMPIE).........cccvireiriiiieeiiiiiieeiiiee e eeee e 156
7-12-5.Store/read APB Unit File (APB 2) ....iiiiiiiiiieiieieeeete e 158

7-12-6.Store/recall periodic check record (FUNCHON 7).....cccvviveieiiieeiiiieeeiiie ettt 160



7-12-7.Store/recall electrode calibration record (FUNCHiON 7)........ccccvieeeiiiiieeeiiiieeeiiee e 162

7-12-8.Store/recall changer file (FUNCHON 3)......oiiiiiiiiiiiiiiee e e 164
7-13.Auto input function of statistics and factor/blank (Function 10) ..........cccovvereriiiieniiiie e, 166
7-14.Setting of blank values (FUNCtion 11).......ccoiiiiiiiiiiiiiieeiie et e e 166
7-15.Combined Method (Combined titration)..........cc.eveeeeiiiieiriiiieeeriiieeeiieeeeeeee e et eeereee s enaeeeeeeneeeeeeneeas 167

BIMIAIINEETIANICE ...ttt ettt ettt ettt ettt ettt e s et e sab e e e bt e e bt e e bt e e sabeesab e e e ab et e bt e e sbbeesabeesabe e e b et e bt e e nineesabeenane 168
8-1.Daily MAINIENANCE ... .eeeeerieiieeeiiiieeetie e ettt e e ettt eestaeeesteteeeesateessssaeeesasseeesansseeesansseeesnnsaeesansseeesannseeenns 168
8-2.0ther MAINLEIEAINCE ....c...eiriiiiiiiiiiieeiee ettt ettt ettt ettt ettt e sttt e st e sttt e bt e e sbee e sttt e sabeeeabeeenbaeenaneens 170

8-2-1.MemMOTY DACKUDP DATLETY ....eeeeueeiieeiiiieeeiiiieeeiiee et e e ettt et ee e et e e et e e eeanaeeessneeeeensneeesnnsaeaeans 170

8-2-2.Cleaning the ClECtIOAE ........ceueiieeeiiiee ettt e e et e e et e e st e e e ensneeeeennaeaeens 170

o TN 0 o T o3 PP 171

8-2-4.Replacement of DUIELte UMt ........cccuviiieiiiieeeiiiee et et e e e e et e e e enreeeesnnneeeeas 171

8-2-5.Replacement of piston head of the bUurette...........cccvvveeiiiiiriiiie e 172

8-2-6.Cleaning the PiSton DUICLLE........ccecuiiiieiiiieeeiiie e eiee e eteee e eee e et e e et e e et e e et ee e esreeeesnnneeeeas 174

8-2-7.Clogged nozzle or SWItChing VAIVE...........oevriiiiiiiiiieeeiiee ettt et e e e e eeeneaeeeea 176

8-2-8.Replacement of titration NOZZIE .........ccecuiieeeiiiiieiiiiie et e et eeesneaeeeeas 177

0. TTOUDICSOOLINE ....e.eeieeeiiie et ee ettt ettt e ettt e e ettt e ettt e e seseeeeensaeeesssaeeeensseeesansseeesnsseesensseeesansseeeannsneas 178
9-1.Error messages and reMEAICS .........eeeeuuiieeriiieeeiieieeeiteeeeeieeeeesiteeeeeeteeeessaeeesssaeeeesseeesansseeesnnneeeesnnneeas 178
L B o1 o) (o] o Yo T SRS 180

9-2-1.Power does not turn on even when the power switch is in ON pOSItion ...........ccccecvveeercvveeernnenn. 180

9-2-2.Air bubble exixts in the DUTEE.....c...coriuiiiiiiiiiiii e 181

9-2-3.Piston burette does NOt MOVE PIOPEILY.......oveeiiuriieiiiiieeeiiieeeiieeeet e ee et e e eree e s eeneeeeeeneees 182

9-2-4.Stirrer does N0t WOrK PrOPEILY ......cccvviiiiiiiiieeiiiiie ettt et e e e e e e eneees 182

9-2-5.Titration control does Not WOrk Properly........cccceevecviiiiriiieeiiiie e 183

9-2-6.Endpoint is not detected in Full or EP Stop titration ........cc.ccccevvieniieniieinieeiiieinieenieeniec e 184
9-3.Production number and version NUMDBEr (SEUP 3)...ccvviieeriiiieiiiie ettt 189
9-4.Initialization to default (FUNCHON 14) ......cociiiiiiiiieeeiiee ettt e e e e e e e e eneeas 190
9-5.Function and defaullf.........c.c.coriiiiiiiiiiiii et s 191
0-6.Setup ANd AETAULL.....ccoiiiie et e et e et e e et e e et e e e e e e e nnnneeeennaeas 193

LO.OMRETS ..ttt ettt ettt et e h e a e sa et et e bt e ea e ettt e bt e bt e nhte e sabeesabeeebee 195
LO-T.PATES LIST ottt ettt sttt ettt e bt e sbt e sab e sab et st e bt e bt e et e st e e b e eaes 195
10-2.SYSLEIMN COMPONEIIES. .....ettieeeieriiiiitiieeeerriiittt et e e e e eeibbbtteeeeesssabbbbeeeeeesssaasbbbteeeeesssaanbbbeeeeeessssnbsbeeeeesssannns 201
L B 0] 4 (T T TSRS 202
10-4.TeChNICAL data .....ooouiiiiiiiiiii ettt sttt ettt e sbt e sabeesabeeebeeeaeee 206

10-5. Warranty and after-Sale SEIVICE.......cciouuiiiriiieeeiieeeeiiie e eeee et e et e e et e s et e e e eeesnneeesennaeeesnneeas 207



1.General
1-1.Abstract

The instrument you have purchased is Model AT-510 Automatic Potentiometric Titrator which determines
concentration of sample liquid or solid by titration method. It determines sample concentration quickly and
precisely by easy operation. By changing the electrode and preamplifier, various measurements including

acid-base titration, redox and photometric titration.

[Features]
e User friendly operation

Operation is easy by just pressing [Start] key for routine measurement.

e Various titrations
By changing the preamplifier, various measurements including acid-base, redox, photometric, polarization

titration and conductivity measurement.

o All interfaces are standard equipped
The RS-232C interface each for PC, Balance and Printer is now standard.

e Memory card

The external memory card provides unlimited space for data storage.

e Maximum 9 burettes can be connected

Up to nine power burettes can be connected so that pre-treatment can be automated.

o Karl Fischer volumetric moisture titration
The standard methods include volumetric moisture measurement by Karl Fischer method. By connecting the

optional KF unit, moisture titration is now available.



1-2.Cautions on this manual

Operate the apparatus with this Manual kept by your side at all times.

You will find some descriptions marked as shown below. They are intended to call your careful attention.

1. Possible danger such as human body injury or death:

Warning!
Accidents such as injury to human body or death are possible unless the

warning is strictly observed.

2. Possible danger such as loss of property:

ACaution!

Property may be damaged unless the caution is strictly observed.

3. Failure of performance

Note!
Product may not perform in full performance to the specification unless the

note is observed.

o It is prohibited to copy or make use of a part or all of this Manual.
e We will not be held responsible for any failure or damage or loss arising from measurement results by the
instrument.

¢ This Manual is based on the apparatus of standard specification. For details of those of special specification, see

its manual.



1-3.A8afety symbols

Always observe these sings and instructions.

You must observe cautionary messages and warnings in order to protect yourself as well as prevent others

from physical injury or property damages.

A\ Warning

This symbol means "Danger of severe injury
or possible death".

/\ Caution

- " . This symbol means mandatory.
This symbol means "Danger of injury or
property damage".

® This symbol means prohibition of an act.

/\\ WARNING!

You must ground earth wire of power cable.

Ground the green wire of adapter if
power tap is 2-pin outlet.

3-pin plug has earth line to ground
by itself when plugged in.

Danger of electric shock if not grounded to earth.

/I\ WARNING!

Use the same type and rating of fuse. Be sure to plug out power cord before
replace the fuse.

Danger of fire if a wrong fuse is loaded.

A WARNING!

Do not use volatile chemical or work in flammable gas.

Danger of explosion inside the instrument.




/\ WARNING!

Wear safety glasses, gloves or protective mask if necessary,and well
ventilate the room.

Danger of injury on your skin or in the eyes by splashing chemical.
Also your windpipe may get hurt if toxic gas is breathed in.

/\ CAUTION!

Do not operate in a way other than specified in the manual.

Danger of fire, electric shock or damage to the instrument.

/\ CAUTION!

Do not open housing case or overhaul the unit for repair except by an
authorized service person.

Danger of fire, shock or malfunctioning of the unit.




Installation location

Avoid the following environmental influences.
e Powerful vibration
e Direct sunlight
o Corrosive gas
e Power source of large load fluctuation or where powerful electric or magnetic field.
e Operating temperature beyond the specified range (5-35°C)

e Ambient humidity above 85%RH.

Power source

e Power source that can be used is AC100 to 240V of 50/60Hz.
o Connect directly to power source outlet.

¢ Do not use power source from a receptacle already connected to many other devices.

Storage

o If the instrument is not going to be used for a long period of time, clean the electrode before stored.

It is recommended to use the carton box in which it was first delivered.

o For storage, avoid a place of high or too low temperature and humidity, and duty area.

Reagent

e The liquid contact parts of burette or reagent bottle are made of glass, ceramics and Teflon.

It is prohibited to use reagent of solid which may corrode these materials.

Other caution

¢ Do not use such a solvent as alcohol, acetone, thinner or the like for cleaning this instrument. Doing so may
adversely affect the instrument, e.g. deformation, discoloration or cracks. When cleaning this instrument,
wipe it with a soft cloth or tissue paper, after applying detergent diluted with water to the soft cloth or tissue

paper and adequately wringing out excess water in order not to allow water drops to fall.



2.Before you use the instrument

2-1.Supplied parts

The carton box that has been delivered contains the AT-510 main unit and accessories and operation manual.

Please check the supplied parts referring to the below check list. In case any part or parts should be found broken

or missing, contact your local dealer.

-AT-510 Main unit-

(3.33M-KCl)

Part name Part code Qty Sketch
Main unit AT-510 1 unit
Magnetic stirrer 984300018A 1 unit
Stand rod 985500041 1 pce.
Electrode holder 984305007 1 pce.
pH combined glass electrode 98100C171 1 pce.
Connecting cable 984290012 1 pce. *\ﬂ
Temperature compensation 98100T111 1 pce. @
electrode

luti 115001 1 pce. ﬁ )
Internal solution 98811500 pce 2>




Part name Part code Qty Sketch

Power code 983203198 1 pce.

(for AC 100/120V)

983203461

(for AC220/230/240V)

983204199

(for UK AC 230/240V)

64000180048

(for China AC 220V)
Adapter for power connector 983203199 1 pce.

(for 100V)
e
Ground wire 984333331 1 pce.
(for 100V)
Stirrer cable 980300006 1 pce.
Stirrer roter 25mm 985003141 1 pce.
Piston extention rod 985515002 1 pce.
vsee—— ..+ —1

Wrench 8mm 985143339 1 pce.
Operation manual 985950189 1 copy

Operation
manual




Burette unit (APB-510-20B)-

Part name Part code Qty
20mL burette unit APB-510-20B 1 unit
Degas vial (with septum) 987220003 1 pce.
-Printer (IDP-100)-
Part name Part code Qty Sketch
Impact dot printer IDP-100 1 unit




2-2.Installation
2-2-1.0Operating voltage check

1) Make sure that the power switch is in the “OFF” position.

L

2) Connect the power cord to the unit.

3) Put in the power cord to an electrical outlet.

<3-pin outlet> <2-pin outlet>

3-pin plug automatically grounds the earth line. Be sure to ground the earth wire of AC-3P adapter.

AWarninq!

You must ground earth wire of power cable.
Danger of electric shock if not grounded to earth.
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2-2-2.Assembly of Magnetic stirrer

Assemble magnetic stirrer before it is connected to Main unit.

1) Squeeze the rod securely into the hole.
2) Attach the electric holder to the rod.

Electrode holder

Stand rod

Connecting cable
980300006

ACaution!

Always turn OFF the Main unit before connect/disconnect the stirrer cable.
Otherwise, the unit may malfunction with power switch in ON position.




2-2-3.Installation of electrode

1) Install the electrode as illustrated.

Temperature compensation
electrode (98100T111)

Combination
electrode
(98100C171)

2) Connect the cable to pH combination glass electrode. Pull up the cap ring until shown the pin, and insert the
pin until it clicks in the electrode connector. Then, tighten the cap. If you use an electrode with lead, you do not

need to follow these steps.

Note!
The electrode cable must be securely connected to the electrode connector
until it clicks in, and then tighten the cap. Loose connection may result in
abnormal signal detection.

ACaution!

If you give excessive force to the electrode, it may break. Slowly turn the
electrode to connect the holder to it.

11




3) Make sure the power switch is in OFF position.

4) Connect the electrode lead to preamplifier.
Connect Temperature compensation electrode (98100T111) to Terminal (T1) and Combined glass electrode
(98100C171) to Terminal (G1).

ACaution!

The electrode is made of glass. If given excessive force, it may break and
hurt your hand. Care should be taken when handle the electrode.

12



2-2-4.Installation of the burette

1) Place the burette unit on top and pull it backward to sit in.

APB-510-20B

2) Insert the lock pin to lock the burette unit.

.
R

3) Install the burette nozzle to the electrode holder on stirrer.

13



2-2-5.Connect the printer (IDP-100)

1) Connect the printer and the titrator by the connecting cable (980300004).

IDP-100
Impact dot printer

Connecting port
for printer

Connecting cable
980300004

2) Connect the AC adapter to the printer.
3) After confirming the printer power is OFF, plug in AC adapter to power outlet.

ACaution!

AC adapter is specified by power voltage to use. Make sure of the rating
voltage of the adapter to see it fits the line voltage. If wrong voltage is

connected, the adapter and connected instrument may break and even cause
a fire.




2-3.Parts configuration and functions
2-3-1.General view and parts name

<Front view>

1) Printer (IDP-100)

It prints out measurement results and parameters.

2) Liquid cryistal display

It displays measurement results and parameters.

3) Key panel

Operating keys to enter or select parameters.

4) Card slot

Insert the optional card (application card, pH temperature compensation table card) or memory card into the

slot.

5) Burette unit

This unit contains the dispensing burette, line switching valve and reagent bottle on it.

6) Power switch
This switch turns ON/OFF the power.

7) Stirrer

The sample and solution is stirred by the stir motor.

15



<Rear view>

8) S-BUS connector

This port connects the external burette or multiple sample changer.

9) Connector for titration solution temperature compensation sensor

This port connects the optional sensor to correct temperature of solution.

10) Preamplifier
This is the detector to measure potential of sample solution.
Select an appropriate preamplifier depending on the sample.

It has the connecting port for the cable to the stirrer.

11) Connector for Main unit

The port connects the cable from stirrer to Main unit.

12) Connector for printer

This port connects the printer to print out measurement results.

13) Connector for balance
This port connects the balance. By connecting a balance, sample size can be input automatically for sampling

and burette precision check.

14) RS-232C connector
The port connects the RS232C cable to PC, which enables data control or data communication. (the optional

data acquisition software “SOFT-CAP” is necessary).

15) Power receptacle

The power cable is plugged in this receptacle.



<Burette unit>
(17)

(18)
(16)

(19)

16) Switching valve

This is the valve to change over titration liquid line.

17) Zeolite tube

It contains molecular sieves (5A) to reduce dissolution of carbonated gas.

18) Reagent bottle

It contains reagent for titration.

19) Titration nozzle

This nozzle supplies reagent into the titration vessel.

17



2-3-2.Key functions (general)

Each key is positioned as shown below:

7

weJo  Jo Jeo ]
) ) ¢ ABC DEF GHI I
Method Sample Esc. (7 [ﬂ' 9 4

JKL MNO POR
Titration || Function Disp. El ) (5 lﬁ < ”—)

sTU vwx ¥Z ,
Control || Setup Bs. 1 |z [i ¥

Bik. ()% /% |
Result Cir. ﬁ? ( [— < i

Start l Resot

Description of each key:

Contro/

18

APB key

Up key

Down key

Purge key
Print key

Calibration key
Stirrer key

Method key
Titration key
Control key
Result key

Sample key

Function key

Enters reagent factor, sets purge mode or fixed volume of the burette.

This key dispenses titration reagent.

This key delivers titration reagent. This key is also used when changing the

burette unit.

This key purges titration reagent.

Prints out preset parameters or measurement results.

Calibrates pH or preamplifier.

Turns ON/OFF stirrer or set stir speed. When pressed more than 2 seconds,

the display turns to speed setting.

Key to select the method.
Key to set up titration parameters.

Key to set up control parameters.

Key to set up calculation or print format.

Key to set up the number of measurements, sample size or Parameters.

The following parameters can be selected by this key:
10. Auto Statis.

0. Method File 5. Check Titr.

1. Data File 6. Set Check
2. Sample File 7. Periodic

3. Changer 8. Buret Check
4. Re-Titr. 9. Auto Start

11. Common Blank
12. pH Cal.Table
13. Card Utility

14. Memory Clear



3
H

dadd

Setup key

Escape key
Display key

Back space key

Clear key
Reset Reset key
Start Start key
B”"\ I M 09key
0 |9
J Enter key

Upward key )

Left and
right key
Downward

Key for setup parameters.
The following parameters can be selected by this key:

0. Interface 3. Serial/Version No. 6. Lock
1. Date&Time 4. LCD Contrast 7. Beep
2. Regist Operator 5. Language 8. pH Polarity

Key to return the screen to the main display.
Key to switch the display, key entry or auto input from balance.

Key to erase the preceding letter or numeral.

Key to cancel the characters that have been entered.

Key to return to reset condition. It aborts on-going titration.

Titration starts by this key.

These are numeric and symbol keys.

Key entry is confirmed by this key.

>Moves the cursor.

key J

19



2-3-3.Basic key operation
<Select the menu>

Menu display appears when a key like [Function] or [Setup] is pressed. To select an item on the menu, move the
cursor by [17], [¥] key and confirm by [] key.

¥ Function x

10.Auto Statis.

1.Data File 11.Common Blank

2.Sample File 12.pH Cal. Table
3.Chansger 13.Card Utility

4 Re-Titr. 14 Memory Clear

h.Check Titr.

6.5et Check

{.Pericdic

8.Buret Check

9. Auto Start

aelect item.

<Parameter selection>

To move over parameters, use 11, V] key. When an item on display is shown by <*****> parenthesized or
*A*** underlined, it must be selected by key entry. To show item for selection, use [«<], [—] key and confirm by
[] key.

10 * Titration Para. * v

Method Name :[48%-NaOH 1
Method Type :<>
Dose Mode :<¥olume Stop>

APB No. [ 1]

Unit No. [ 11
Volume - [ 15]1mL
Detector HNo. -[1]

Unit AmV g
Cut—-off Time - [ 0ls
Dispense Speed:|[ 5]s/mL

Select method type.




<Entry of parameter and characters>

Parameters shown by [*****] in parenthesis are entered by numeric key. If letters can be entered, the character

like “A”, “a” or “1” appears at upper right corner of display.

Characters can be entered as follows:

1) Press [Disp.] key and select entry mode. Each time [Disp.] key is pressed, the entry mode changes from

“Capital letter—small letter—>numeral—>Capital letter”.

2) The letter to be entered changes each time the key is pressed. When entry is finished, confirm by [] key.

For example: To enter [C], select Capital mode and press [

and press [

ABC
7

] 3 times. To enter [2], select Numeric mode

Chart 2-3-3

Key Numeric mode Capital letter mode Small letter mode
0Bk 0 Space Space
15TV 1 S—>T—-U-S st—>U—>S
2 VWX 2 VWXV VWXV
3 3 Y—oZ-Y Y7y
4 1t 4 JoK>L-) jok—loj
5 MNO 5 M—>N->0-M m—>n—0—>m
6 "R 6 P—Q—>R—P p—qr—p
7 ABC 7 A—B—>C—A a—b—c—a
g PEF 8 D—E—F-D d—oefd
g ot 9 GoH-I-G g—h—oiog

0%

+/x

(=) ->%>(
+ /o> x>+

(=) ->%>(
+ /o> x>+
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2-3-4.Description of display messages

When the power is turned on, the initial displays appear one after another as follows:

01 8.00]
01-01 [pH]
[Auto Titration 1
KEWM Automatic 0.0000mL
Potentiometric 10.0m¥
Titrator 6.86pH
24.3'C
Model AT-510
¥Yersion 1.00
5.00
0.000 [ ml ] 1.000
% Waiting to start titration.

When Main display appears, it is the standby mode ready for titration.

<Main display>

Shows the active method number.

0¥ 8.0 Ul Shows the current sample number.
01-01 LeH | .
[Auto Titration 4 Shows the active method name.
Titration curve appears while titrating.
0.00000mL 4
10.0m¥
6.86pH Shows dispending volume and detected
24.3°C potential and so on.
Guiding messages and mode of the system.

Hh. 00
0.000[ml ] 1.[][][]/
Detector 1,5Days to check

Note!
When the alarm for periodic check date is set to “Set”, the above message
appears when the power is turned on.




2-4.Setting date and time (Setup1)

Press [Setup] key to select Date and Time.

* Setup %

0.Interface

1 . Date & Time
.Regist Operator
.Serial/¥Yersion HNo.
.LCD Contrast
.Language

.Lock

.Beep

.pH Polarity

OO0 =] O N e LD D

Select item.

The display changes to the above menu showing “Date & Time”.

* Date & Time %

1999/08/01 12:34

Date Stvle :<iRRREALIN
Year [1999]
Month :[L 81
Day :L 11
Hour :[121]
Minute :[331
[Exit]

Select display format.

To enter date and time, use numeric key for “Year”, “Month”, “Day”, “Hour”, and “Minute”, and confirm by []

key.
Select how the date is shown by Date Style.

Note!

After “Minute” is entered and [] key is pressed, the clock function starts. If
periodic check and alarm for reagent are preset prior to date and time
setting, each time interval must be changed accordingly.

23




2-5.Registration of operator’'s name (Setup 2)

Up to ten operator names can be registered. The operator’s name can be printed out together with measurement

results.

Press [Setup] key.

¥ Setup X

O.Interface

1. Date & Time
.S3erial/Yersion No.
.LCD Contrast
.Languasge

.Lock

.Beep

.pH Polarity

00 =) OO O e L2

Select item.

The display changes as above to register operator’s name.

¥ Regist Operator % ¥ A
No.0 [ 1
No.1 [Kvoto Taro ]
No.2 [Kem Develop ]
No.3 [ ]
No.4 [ ]
No.b [ ]
No.B [ ]
No.7 [ ]
No.8 [ ]
No.9 [ 1

Register operator name.

The display changes as above. Select a number by [T], [{] key and fill operator name or code. See 2-3-3 Basic key

operation for how to enter characters.
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3.Basic operation
3-1.Sequence of measurement

Here is the description on basic measurement sequence using pH electrode for acid/base titration.

|. Preparation of electrode Install pH combination glass electrode and Temperature compensation

electrode.
* Provide an appropriate electrode or sensor and preamplifier.
\A
II. Calibration of electrode Calibrate the electrode and preamplifier with pH Standard (pH7/pH4).

* Calibration method differs from preamplifier, electrode or sensor.

\2
[ll. Titration solution Prepare 0.1mol/L-HCI.
* See 7-5. Manual operation of burette for how to fill solution.
\2

IV. Measurement condition Check and confirm measurement conditions.

* Set up methods for different samples so that measurement can be started
immediately by changing the method only. The contents of method is
protected by lock function.

R ] 1
E V. Sample preparation Prepare a sample for measurement. :
| * Sample conditions can be filed in Sample File and stored in PC card. By this E
E presetting, measurement can be started by sample size input only. E
i { i
E VI. Start titration Dip the electrode in the sample and solvent and press [Start] key. E
| \! I
E VII. After titration Clean the electrode and dip it in pure water. E

Note!
The job process within the dotted line is the daily routine work.
Other events depend on necessity from time to time.

25



3-2.Calibration of preamplifier (pH calibration)

For precise measuremnet results by potentiometric titration, it is necessary to calibrate the preamplifier and

electrode. Here is the description on basic pH calibration.

Press [Calib.] key.

* Calibration *

Detector HNo. :[n]
Calib.Method :<Auto >
Temp. of STD :[ 25.00]1°C
Calib.Table :{Standrad>
Calib.Buffer :<pH7¥/pH4 >

[Calibrationl]
[Exit]

Enter detector No. for calibration.

The display changes as above. Set up “Detector No.” and “Calib. Method”.

For calibration procedure and setting items, refer to each section.

Setup item Description
Detector No. Enter the detector number (1/3) for calibration.
No.1 : equipped commonly to all preamplifiers.

Mainly connected to pH electrode.
No.3 : equipped to optional preamplifier.
Calibration method differs from preamplifier. For details, see manual for

each preamplifier.

Calib. Method Set up calibration mode (Auto/Manual) for pH calibration.
Auto : calibrates automatically from the table of pH and temperature.

Max. 3 points calibration is available.

Manual : manual calibration to input pH. Max. 3 points calibration.

Note!
The STD preamplifier automatically shows calibration of pH electrode.
PH electrode calibration is necessary when acid/base titration is performed
using Detector No.1 of all kinds of preamplifier and No.3 of TET-510
preamplifier.
For other preamplifier, see 4-1-3. Kinds of preamplifier.

26




3-2-1.pH calibration when Calib.Method is “Auto”

This mode automatically sets calibration value using the temperature compensation table selected on “Function”

or pH temperature compensation table pre-installed or installed by PC card. See parameters in chart 3-2-1:

Chart 3-2-1

Parameter

Description

(Temp. of STD)

When 98100T111 temperature compensation electrode is connected, this parameter
is not displayed.
Set up liquid temperature of standard. When 98100T111 temperature compensation

electrode is connected, it reads temperature automatically.

Calib. Table

Select (Standard/User) temperature compensation table of standard.
Standard : uses temperature compensation table of standard pH7, pH4, pH9 built-in
or installed by PC card.

User : uses pH temperature compensation table selected on Function.

Calib. Buffer

Select combination of standard liquids for calibration. The display differs from
selected Calib. Table.

Standard : shows pH7/pH4/pH9, pH7/pH4, pH7/pH9, pH4/pH9

User : Buffer2/1/3, Buffer2/1, Buffer2/3, Buffer1/3

After setup, point the cursor to [Calibration] and confirm by [] key.

* Calibration *

Detector No. 1

Set pH7Y

L 6.861 — [ 6.881]

IEecutell

Gonfirm when reading is stable.

The display changes as above. Dip the electrode in calibration liquid shown on display.

When both values are stable, press [] key. On the left, the electrode reading is shown, and on the right, calibration

value is shown. Proceed calibration one after another following the messages on display.

Note!

Before the electrode is dipped in a different standard, rinse it with pure water
and wipe off with tissue paper. If you neglect this process, calibration value
will deviate and correct measurement cannot be expected.
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* Calibration x

Detector Ho. 1

Calibration Completed.

(NE it}

* Calibration *

Galibration completed.

Detector No. 1

Calibration Failed

(BE x i t ]

When calibration is finished, the display changes as shown on the left. When it fails, the display changes as shown

Galibration failed.

on the right. If calibration was not completed, refer to 9. Troubleshooting.

Calibration record can be checked on “Periodic” of “Function”.

28




3-2-2.pH calibration when Calib.Method is “Manual”

Use this mode when calibrating by desired calibration solution. See parameters on chart 3-2-2.

Chart 3-2-2
Parameter Description
Calib. Points Select a number of calibration point (2/3).
2: 2-point calibration 3: 3-point calibration
STD Buffer! Enter standard pH (0.00 ~ 14.00) for first calibration point.
(STD Buffer2) Enter standard pH (0.00 ~ 14.00) for second calibration point.
(STD Buffer3) Enter standard pH (0.00 ~ 14.00) for third calibration point.

* Displays when Calib.Points is 3

After setup, point the cursor on [Calibration] and confirm by [] key.

* Calibration % * Calibration %

Detector No. [11] Detector No. 1

Calib.Method <Manual?>

Calib Points [2] Set STD1 Buffer

STD Bufferl L 1.691pH

STD Buffer? L 10.011pH

L 1.62]1 = [ 1.691]
MCalibrationll
[Exit] IExecutell
Perform calibration. % Gonfirm when reading is stable.

The display changes as above. Dip the electrode in calibration liquid shown on display.
When both values are stable, press [] key. On the left, the electrode reading is shown, and on the right,

calibration value is shown. Proceed calibration one after another following the messages on display.

Note!
Before the electrode is dipped in a different standard, rinse it with pure water
and wipe off with tissue paper. If you neglect this process, calibration value
will deviate and correct measurement cannot be expected.
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* Calibration x

Detector No. 1

Calibration Completed.

ME < i t]i

Galibration completed.

When calibration is finished, the display changes as above.

Note!
Manual mode does not verify calibration result. Calibration history records
OK only.
Use Auto mode in order to check the electrode.
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3-3.Basic operating procedure

For easy understanding actual measurement, let us determine concentration of sodium hydroxide (ppm) using

hydrochloric acid.

Equipment and materials to be prepared:
Potentiometric titrator
Combination glass electrode
Electrode cable
Temp. compensation electrode
0.1mol/L-HCI (known concentration)
0.1mol/L-Sodium hydroxide
Wash bottle (with water in it)
200mL beaker
Pipette (SmL)

Dripping pipette

Tissue paper

<Electrode connection>

AT-510
98100C171
984290012
98100T111
500mL
500mL
500mL

1 unit
1 pce.
1 pce.
1 pce.
1 pce.
1 pce.
1 pce.

2-3 pcs.

1 pce.
1 pce.

1) Connect the cable to the combination glass electrode, and the cable connector to Terminal (G1) of detector.

2) Connect temperature compensation electrode (98100T111) to Terminal (T1).

3) Install the electrodes and nozzle to the holder as illustrated below.

4) Keep the electrodes and nozzle dipped in water in a beaker.
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<Filling titration solution>
1) Fill the reagent bottle with 0.1mol/L-HCI.
2) Press [APB] key and select “1. Manual Operation”.
3) Following 7-5. Operating the burette manually, set purge mode to “to Bottle” and purge times to “10”.

Note!
Purge mode is preset to “to Bottle” in plant. If it is set to “to Nozzle”, press
[APB] key to change it to “to Bottle”.

4) Press [ A V] key to purge titration solution. The piston moves vertically to dispense and deliver reagent in the
burette by “to Bottle”.

5) Remove the nozzle from the holder, and put the nozzle tip into the degas bottle.

6) Lean the nozzle tip and the degas bottle as illustrated, and press [A] key.

7) When no air bubble is observed in the nozzle, press [Reset] key and remove the degas bottle.

8) Install the nozzle to the electrode holder.

%%

N

ACaution!

Wear a pair of protective glasses.
In case the tube is disconnected, reagent may splash and hurt the eyes.
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<Confirmation of titration method>

a) Method setup

1) Press [Method] key.
2) Press [0], [1], [<] key and confirm the Method is 01 (auto).

b) Titration parameter
1) Press [Titration] key.

2) Scroll over the display using [17], [{] key, and set up as shown in below.

Item Setup value Remarks
Method Name (Auto Titration)
Method Type (Titration)
Titration Mode (Auto Titr.)
Form EP Stop
APB No. 1
Unit No. 1
Detector No. 1
Unit pH
Max. Volume 20.000
Wait Time 0
Direction Auto

c¢) Control parameter
1) Press [Control] key.

2) Scroll over the display using [1], [¥] key, and set up as shown in below.

Item Setup value Remarks
End Point No. 1
End Sense Auto
End Point Area Off
Separation Off
Over Titr. Vol. 0.0mL
Gain 1
Data Samp. Pot. 4.0mV
Data Samp. Vol. 0.5mL
Control Speed Medium
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d) Calculation parameter
1) Press [Result] key.
2) Select “Calculation” and confirm by [] key.

34

3) Scroll over the display using [1], [{] key, and set up as shown in below.

Item Setup value Remarks
Calculation Type Sample
Conc.1 Set
Formula EP1xTFxC1xK1/SIZE TF is automatically adopted
from Unit File.
Unit ppm
EP No. 1
Conc.2 Off
Conc.3 Off
Conc.4 Off
Conc.5 Off
Temp. Comp. Off

4) Select “Constant” and confirm by [] key.

5) Scroll over the display using [1], [{] key, and set up as shown in below.

Reagent Name
Factor
Concentration
Molecular Weight
Equiv. Number
Unit Type

Alarm

Permit. Err.

0.1M-HCI

1.000

Change 1—0.1
Change 1—536.5
1

20mL

Off

0.02mL

Item Setup value Remarks
Cl Change 1—4.00
Kl Change 1—1000 Convert to ppm.
e) Print parameter
1) Press [Result] key.
2) Display “Report”.
Item Setup value Remarks
Report Format Short
Titration Curve Yes
Data List Off
f) Information on reagent
1) Press [APB] key.
2) Select “Unit File” and press [] key, and set up as shown in below.
Item Setup value Remarks
APB Unit File Skip
APB Unit No. |

Automatically taken for TF.
This item can be used in calculation formula.




<Preparation of sample>

a) Sample

1) Attach the dripping pipette to SmL whole pipette.
2) Sample small amount of 0.1mol/L-sodium hydroxide, and self clean the inside wall of whole pipette.

3) Sample SmL of 0.1mol/L-sodium hydroxide by the pipette, and transfer it to a 200mL beaker.

4) Put a spinner in the stirrer and add 100mL water.

5) Rinse the electrode with water, and wipe off water around the electrode by tissue.

6) Place the beaker with sample in it on stirrer, and dip the electrode in the sample.

b) Sample parameter

1) Press [Function] key.

2) Display “Sample File”.

3) Set “Sample File” to “No”.
4) Press [Sample] key.

5) Scroll over the display using [1], [{] key, and set up as shown in below.

Item Setup value Remarks
Sample No. 01-01
Sample ID (none)
Sample Unit Change g—»>mL
Sample Size 5.000mL
Molecular Weight 40.0
Equiv. Number 1
Operator < >

<Start titration>

1) Press [Start] key.

2) When titration is finished by reaching an endpoint, the results will be shown on display.

A
01
01-01
LA

0

C

\

uto Titration 1

14.00
[pH]\

Shows Method number

1 4000.73ppm <« | Titration curve

Concentration after calculation

5.00
0.000[ml ] 11.000

Titration results.

35



<Cleaning after titration>
1) Remove the beaker with sample liquid in it. Place an empty beaker under the electrode. Rinse the electrode with
water in the wash bottle.
2) Wipe off water around the electrode with tissue paper.

3) Keep the electrode dipped in pure water.
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4 Measurement under optimum condition for a sample

For precise measurement within the shortest possible time, it is necessary to select the appropriate titration method
and set up optimum conditions for the sample.

Such information including measuring conditions and calculation formula is called Method File.

4-1.Summary of Method File

This instrument is equipped with 50 files as Method File. Each file can be identified by individual name.
Method File consists of Titration parameter, Control parameter and Result parameter, and is divided into
Standard Method (No.00-06), User Method (No.10-47) and Combined Method (No.50-54). User Method is
copied from Standard Method and used for user defined sample. To copy a Method, see 4-2-2 Copy measurement

conditions.
~
Method 00 Blank Titr. Titration Control Result
Method 01 Auto Titration Titration Control Result
Method 02 Auto Intermit Titration Control Result
Method 03 Intermit Titration Control Result > Standard
Method
Method 04 KEF Titration Titration Control Result
Method 05 COD Titration Titration Control Result
Method 06 Petroleum Titration Control Result
Method 10 User Titration Control Result
User
”~ Mehtod
Method 47 User Titration Control Result
Method 50 Combine Titration
. Combined
Method
Method 54 Combine Titration
_/
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4-1-1.Method and mode

Method can be classified by titration control mode (Titration mode).

Titration control modes are allocated to each standard method (00-06) as shown below.

Each titration control mode has available titration forms. Titration control modes and titration forms are
summarized in Chart 4-1-1-1. Details of titration control modes and forms are explained in Chart 4-1-1-2 and

4-1-2 respectively.

Chart 4-1-1-1
Method No. Titration mode Titration forms available
00 Blank titration Full, EP, Level, Intersect, Level & Stop, Learn
(Blank Titr.)
01 Auto control titration Full, EP, Level, Intersect, Level & Stop, Learn
(Auto Titr.)
02 Auto intermittent titration Full, EP, Level, Intersect, Level & Stop, Learn
(Auto Intermit)
03 Intermittent or Full, EP, Level, Intersect, Level & Stop, Stat
Continuous constant-speed titration
(Intermit)
04 Karl-Fischer titration Level
(K.F.Titration)
05 COD titration Level
(COD Titration)
06 Petroleum product neutralization Full, EP, Level, Intersect, Level & Stop, Learn
titraion (Petroleum)
10-47 Copied Method No.00-06 or changed Depends on setting range of the original method.
*1 titration mode of those copied Mehtod.
50-54 Combined titration in which a Depends on setting range of the combined Method.
*2 maximum of five Methods (Method

00-47) can be combined.

Note!

*1: This Method can copy Method 00-47(except 07-09). When Method is copied,
parameters including titration, control, calculation and print parameters are
copied simultaneously. You can add variations in setting control parameter,
level stop setup or fixed volume dose by copying Standard Method 00-06.

*2: This Method is for combined titration only, and maximum five different
methods from Method 00-47 (except 07-09) can be combined. When Methods
of the same burette, potential unit, detector and preamplifier gain are
combined, the measure results show the same graphic display.

For details, refer to 7-14. Combined method.




Chart 4-1-1-2

Titration control mode

Description

Blank titration
(Blank Titration)

This mode is programmed to perform blank measurement and uses auto control
intermittent titration to deliver titrant intermittently by checking stability of

potential.

Auto speed control
titration

(Auto Titration)

This mode provides auto speed control titration mode in which titration is
controlled by the titration control speed parameter “Control Speed”. The control is
performed so that titration speed is fast where potential change is small and the

speed decreases as the potential changes becomes greater.

Auto intermittent titration

(Auto Intermit)

This mode provides the auto control intermittent measuremnet of samples that
gives slow reaction and therfore takes time for potential to stabilize after deliverry
of titratnt. Titrant is intermittently delivered by checking stability of potential. The

deliverly volume is automatically determined by using potential slope.

Continuous constant-speed
or Intermittent titration

(Intermit)

This mode provides the titration mode for intermittent titration or continuous
constant-speed titration. Continuous constant-speed titration is selected by zero
setting to the control parameter “Cut off Time”. Intermittent titration is the
titration in which each Unit Volume is delivered after each wait time. Start titration

is avalable by this mode only.

Karl Fischer titration

This mode is only for KF moisture titration and requires optional KF titration kit

(KF Titration) | KF-510.
COD titration This mode is designed for measurement of Chemical Oxygen
(COD Titration) | Demand (COD) specified by JIS K0102 (Testing Method for Plant Sewage). This

mode requires optional unit COD-510.

Petroleum product
neutralization titration

(Petroleum Titr.)

This mode provides the titration mode for petroleum product neutralization
titration per JIS K2501 or ASTM D-664. When the potential difference checked for
the potential read time (Integral Time) is smaller than the preset value (dE/dmL),
the potential is determined to be stable, data is sampled, and titrant is delivered. The
setting of the deliverly volume of titrant will be changed from 1st Volume to 2nd
Volume if the potential defference between the addition of titrant exeeds the preset
value (dE; 1st—>2nd).
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4-1-2.Titration form

The below chart shows the different titration forms. For relation of Method number and titration mode and
form, see Chart 4-1-1 Method and Mode.

Chart 4-1-2

Titration form Description

Full In this titration form, the titration ends when the preset maximum titration volume is
reached. This titration form uses the automatic endpoint detection feature and can

automatically detect up to 5 endpoints.

EP Stop The titration ends when the number of detectd endpoints has reached the preset
number. Even before the preset number of endpoint is reached, titration will
terminate if the preset mawimum titration volume is reached. Up to 5 endpoints can
be reached by this form. Potential separation level can be preset as an endpoint in
between EP-1 and EP-2 so thaht the preset endpoint can be taken as the first endpoint

in case of failure of automatic endpoint detection.

Level Stop Titration ends when it reaches preset number of endpoints (up to 2 EP levels).

Titration also ends when it reaches max. titration volume during titration.

Level & EP Titration ends when it reaches max. number of endpoints (max. 2 sets: up to 2 Auto
EP and 2 EP levels) Titration also ends when it reaches max. titration volume. Priority

endpoint can be selected in calculation.

Intersect Titration ends when it reaches preset number of endpoints (up to 2 EPs). Titration
also ends when it reaches max. titration volume. When the titration curve changes

more than preset angle, it detects automatically intersection point of two lines.

Stat Titration doses to maintain stat control potential until it reaches max. titration
volume. The data is sampled at intervals. Measurement results print titration volume

per time.

Learn Learn titration is to select control mode and parameter appropriate for a given sample.

Titration continues until it reaches max. volume.




<Full titration>
Titration is performed till the preset maximum titration volume is reached. This titration from provides automatic
detection of endpoints and can detect up to five endpoints.
mV

EP1

<EP Stop>
Titration stops after the preset number of endpoints have been detected. Titration will also stop if the preset
maximum titration volume is reached. This titration form provides automatic detection of endpoints and can detect
up to fine endpoints.
mV

mV
EP2

EP1 Max. Volume

-

mL mL

EP Stop titration is the most popular titration form.
In this titration form, the maximum inflection point is detected as an endpoint. Because there is little possibility of
being affected by titration conditions, results with good reproducibility can be obtained. In the case of an unclear

inflection point, however, Level Stop titration is recommended.

<Level Stop>
Titration stops when the preset endpoint potential level (2nd-EP Level) is detected. Titration will also stop when the

preset maximum titration volume is reached. A maximum of 2 endpoint potential levels can be set.
mV

' Second End Level

First End Level

mL
Level Stop titration form is used for titration of known endpoint potential level such as neutralization titration of
petroleum products by nonaqueous buffer solution method, and measurements of M alkaline, P alkaline, etc. This
titration form takes the titration volume at the preset potential as an endpoint and should be considered for titration

in which inflection points are unclear.
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<Level & EP>
This titration form performs Auto EP Stop and Level Stop titration at the same time, and detect both endpoints as

a set. Titration ends when it reaches max. volume.

mV

/ Second End Level

First End Level

mL

<Intersect>
Titration stops after the present number of endpoints have been detected. It will also stop when the preset
maximum titration volume is reached. This form is used for titration like diazotation, conductivity and
photometry.
Titration stops after the titration curve has changed the preset angle, and detects the intersection point of the two
lines automatically. (This angle determined by converting titration volume and potential value into length

dimensions as shown below.)

ImL - 10mm 1pH - 10mm

100mV - 10mm 10% - 10mm

0.1Abs —  10mm 10pA - 10mm
CMT each Range x 0.01uS/cm - 10mm

For example;
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<Stat>
Titration is performed so as to retain the preset Stat potential and stops when the maximum titration volume or
the Maximum measuring limit time is reached. Data is samples at each lag time, and the relationship between

potential and titration volume at each sampling is printed out.

mV
EP2

EP1

<Learn>
This titration is to select control mode and parameter appropriate for a given sample. Titration continues until it
reaches max. volume and set the appropriate parameter automatically.
But the appropriate parameter connot be obtained for using special sample which reaction is too slow, potential
change is too small, and so on. And the results are not set automatically when the endpoints as set are not
detected.

mV

Max. Volume

mL

43



4-1-3.Titration, electrode and preamplifier

For correct titration, it is important to know the characteristics of reagent and reaction of solutions, and then to

select appropriate titration control, detection electrode and preamplifier. The below chart shows the relations of

titration, electrode, preamplifier and control.

| Titration Control Remark Electrode/Preamplifier
Blank titration of reagent Blank Titr. (00) | For titration less than 0.3mL
Strong acid — Strong base Auto.Titr.(01) Increase control speed when reactionis | Combination glass electrode
HCI - NaOH fast. 98100C171 or 98100C172
H,SO, — NaOH STD preamplifier
Weak acid — Strong base Auto.Titr.(01) Slow down control speed if reaction is | Combination glass electrode

Strong acid — Weak base
Weak acid — Weak base
Benzoic acid - KOH
HCl - Na,COs

HCIO4—Potassium hydrogen phthalate

slow with less than 1/100mol/L.
Also use A. Int (02)

98100C171,98100C172

or

Combination double junction electrode
98100C173

STD preamplifier

Precipitation AgNO; - TI' Auto.Titr. (01) Slow down control speed if reaction is | Silver electrode 98100M371
titration Br- slow with less than 1/100mol/L. Ref. electrode 98100R272
Cr Also use A. Int (02) For non-aqueous:
CN™ Silver electrode 98100M371
s Glass electrode 98100H171
SCN™ STD preamplifier
Pb(C1 0)— SO,
Redox Na,S,0; -1 Auto.Titr. (01) Use Auto Int.(02) if reaction is slow Combination Pt electrode 98100C272
titration KMnO, — Fe*' and potential comes back. If inner solution affect;
I, — AsyO3 Silver electrode 98100M271 and
Ref.electrode 98100R173
STD preamplifier
Petroleum Acid value of fats/oil Fats and oil acid | Use Petroleum(06) for standard Combination glass electrode
neutralization | Nutralizatyion of fatty acid | Auto Int. (02) analysis. 98100C171, 98100C172
titration Acid number of petroleum Petroleum (06) For quick measurement, use Auto when noisy, use:
products Int.(02). Glass electrode 98100H171
Base number of petroleum Ref.electrode 98100R115
products STD preamplifier
Chelatometric | EDTA — Zn*' Auto Titr.(01) Use ionic electrode for detection For Zn** — Cu-EDTA,
titration by EDTA — Ca*' use copper ionic electrode.
ion electrode For Ca™',
use calcium ionic electrode
STD preamplifier
Chelatometric | EDTA — Ca**, Mg” Auto Int.(02) Use preamplifier for photometric Ca’* Mg*', Zn*~EBT indicator
titration by EDTA — Zn*' titration A=630nm
photometric EDTA - Ni*' Ni%' — MX indicator
titration A=530nm
PTA preamplifier
Bromine KBr, KBrO; — Olefin Auto Int. (02) Use preamplifier for polarization Twin Pt electrode 98100M511
titration Back titration Back titration, titration For low current flucturation:
Na,S;0; — Petroleum use Auto 98100M512
resin Titr.(01) POT preamplifier
Diazotation NaNO, — Sulfonamide Auto Int.(02) Use preamplifier for polarization or Twin Pt electrode 98100M511
titration acid, Intermit (03) redox titration For low current flucturation:
Aromatic Use STD. for redox. 98100M512
promary amine POT preamplifier
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4-1-4 Kinds of preamplifiers

There are five different kinds of preamplifier as shown in Chart 4-1-4. Select the preamplifier appropriate for

your intended titration. For how to connect a preamplifier, see 4-1-5. Replacement of preamplifier.

Chart 4-1-4
etector No. 1 2 3 Remarks
Type of preamp
Standard pH Detector 1:
Preamplifier / mV _ Min. 0.01pH or 0.1mV ~ Range: 0-14pH or 0-£2000mV
(STD-510) mv Detector 2:
Min. 0.1mV Range: 0-£2000mV
Photometric pH %T Detector 1 & Detector 2: Same as STD
preamplifier / mV / Detector 3: Min. 0.1%T (0.001Abs) Range: 0-120%T
(PTA-510) mV Abs
Polarization pH pA Detector 1 & Detector 2: Same as STD
preamplifier / mV / Detector 3:
(POT-510) mV mV Measure volt 0-2V Min. display 0.1mV
Measure current 0-100pA  Min. display 0.01pA
Load currnt 0-20pA Load volt 0-500mV
Conductivity pH Detector 1 & Detector 2: Same as STD
preamplifier / mV puS/cm | Detector 3:  Min. display F.S.0.01%
(CMT-510) mV Range 0-100,1000,10000uS/cm
pH2 dual input pH pH Detector 1 & Detector 2: Same as STD
preamplifier / mV / Detector 3: Same as Detector 1
(TET-510) mV mV

Note!

PTA-510, POT-510, CMT-510 and TET-510 are options.

Standard preamplifier (STD-510)

S @
2 840
/P

MAIN UNIT

q |
Fe

Preamplifier for pH acid base titration, redox titration,

chelatometric titration with ionic electrode and precipitation

titration.
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Photometric titration preamplifier (PTA-510)

Polarization titration preamplifier (POT-510)

®

2 %0690

MAIN UNIT
@

‘o
78

@

Conductivity titration preamplifier (CMT-510)

o

NS L LID
&.@

MATR LRIT £

PH dual input preamplifier (TET-510)

L)

Preamplifier for photometric titration by light transmission
method. It can be used for chelatometric

Titration with indicator, acid base and redox titration.

Preamplifier for polarization titration at constant current
(Max. 20pA) or voltage (applied voltage: Max. 500mV).
It can be used for bromine number titration, diazotation

titration, etc.

Preamplifier for conductivity titration.

Similar to the STD-510, this unit allows for an additional
electrode system to be installed.

Preamplifier for pH acid base titration, redox titration,
chelatometric titration with ionic electrode and precipitation

titration.

Note!

Detector 1 and 2 of each preamplifier has the same function as STD-510.
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4-1-5.Replacement of preamplifier

ACaution!
Turn off the power of Main unit before replacing the preamplifier. If the
preamplifier is replaced without power shut down, it may cause electrical

damage on Main unit, stirrer and preamplifier.

1) Undo 4 screws of preamplifier.
2) Pull out the preamplifier from the stirrer unit.

3) Slide in another preamplifier along the guide rails into the stirrer unit.

4) Fasten the 4 screws.
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4-2 Method file
4-2-1.Select Method file

Press [Method] key.

* Method x

M.No. WMethod Name Protect
¥00 Blank Titration No Yes
01 Auto Titration HNo Yes
*x02 Auto Intermit No Yes
x03 Intermit Titr. JNoJEREIR
¥04 K.F. Titration No Yes
05 COD Titration No Yes
x06 Petroleum Titr. No Yes

Method No.(00-06,
(00-06,10-47,50-54)2:[ 3]

Enter method number.

The display changes as above. Point the cursor on desired method using ™, 4] key or numeric key.
If you wish to protect the Method, select Yes/No on “Protect” by [«—], [—>] key (once protected, you cannot change

parameters for Method: titration, control and calculation parameters)

4-2-2.Copy measurement conditions (Function 0)

Press [Function] key.

* Function x

(TS YIRS 10.Auto Statis.
.Data Fi e 11.Common Blank
.Sample File 12_.pH Cal. Table
13
14

.Chansger .Card Utility
.Re-Titr. .Memory Clear
.Check Titr.

.S5et Check

.Pericdic

.Buret Check

.Auto Start

Select item.

D OO =d O O B O3 2 —

The display changes as above. Point the cursor on “Method file” using 11, [¥] key and confirm by [] key.



* Method File x
o. Method Name

NaOH
1

Factor

HCI

1
1
1
1

1
1
1
1

N

0

2 Blank HCI
4 Auto Titration
5 Auto Titration
6 Auto Titration
i Na?2C?04 ppm

MCoop v

[Savel [Load]

Select desired item.

The display changes as above. Point the cursor on the method to be copied using [1], [{] key or numeric key. Point

the cursor on “Copy” by [«], [—] key and confirm by [] key.

* Method File x
o. Method Name

NaOH
1

Factor

HCI

1
1
1
1

1
1
1
1

N

0

2 Blank HCI
4 Auto Titration
5 Auto Titration
6 Auto Titration
i Na?2C?04 ppm

MCoop v

[Savel [Load]

Select desired item.

The display changes as above. Point the cursor on the method to copy using [1], [+] key or numeric key, and

confirm by [] key.

Note!

After copied, the method switches to the method where the copy is
overwritten.

For other transactions, see chart 4-2-2.

Chart 4-2-2
Transaction Description
Copy Copy a method to a user method.
Load Copy measuring conditions from PC card it to a user method.
For details, see 7-12-3 Read/store measurement conditions.
Save Save measuring conditions to PC card.

For details, see 7-12-3 Read/store measurement conditions.
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4-3.Titration parameter setup

4-3-1.0utline of titration parameter

Titration parameter defines Method name, Method type, Titration form and Detector number, etc. Titration

parameter consists of the following parameters:

Titration Key
— Method Name

Method Type
—__ <Dose>/<Dose+Titr.>

To define method name and measurement mode as an
index for method setup.

Parameter to set up fixed dose

—_ <Ti

Dose Mode

APB No.
Unit No.
<Volume Stop>
Volume.
<Level Stop>/<Diff. Stop>

Max.Volume.

Detector No.
—  Unit

Level
— Diffrential

Cut-off Time
Unit Volume

Dispense Speed
Wait Time

tration>/<Dose+Titr.>

)

To set up fixed dose mode
Parameter in relation to the burette of dose reagent and

the burette unit.

Parameter to set up fixed dose. The display message
varies according to Dose mode.

For details, see the next section.

To set up dose speed, cut-off time, etc. as well as post

dose treatment

To define overall conditions for titration

Form

APB No.
Unit No.
Detector No.
Unit

Max. Volume
Wait Time
Direction

H_JH_jH_A_Y_‘ ~

To set up titration form.
Parameters in relation to the burette of titration reagent

and the burette unit.

To define detector for titration and unit to express

results.

Parameters on overall titration settings.



4-3-2.Setting Method name and type

Press [Titration] key.

10 #* Titration Para. * v
Method Name :[Method 01 1
Method Type - <INETPEIRTE>
Titration Mode : Auto Titr.
Form :<EP Stop >
APB No. [ 1]

Unit No. 011
Detector No. -[11]

Unit {m¥ >

Max. Yolume - L 20. 00]mL
WHait time - [ 0ls

Select method type.

The display changes as above. Enter “Method Name” by alphanumeric key and confirm by [/] key. Then select
“Method Type” by [«], [—] key and confirm by [] key.

For function of parameter and its contents, see Chart 4-3-2.

Chart 4-3-2
Titration parameter Description
Method Name Desired Method name can be entered.
For key entry, see 2-3-3. Basic key operation.
Method Type Select Method type (Titration/Dose+Titr./Dose).
Titration : Set up only for titration.
Dose : Set up only for fixed dose.
Dose+Titr.  : Set up for titration after fixed dose.

Method 00-06 fixes Titration. You can change in Method 10-47.

Note!
Display messages change by Method Type.
<Titration> : See 4-3-4. Titration parameter setup
<Dose> : See 4-3-3. Fixed dose parameter setup
<Dose+Titr.> : See 4-3-3 and 4-4-4.
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4-3-3.Fixed dose parameter setup

Select <Dose> or <Dose+Titr.> on 4-3-2 Method type.

10 * Titration Para. x v
Method Name :[48%Z-NaOH ]
Method Type :<|IFEERANESIN
Dose Mode :<¥olume Stop>
APB No. :L 1]

Unit No. :L 1]

Yolume oL 15ImL
Detector HNo. :[11]

Unit :<m¥ >
Cut-off Time oL 0]s
Dispense Speed:[ 51s/mL

Select method type.

The display changes as above. Set up Dose mode referring to Chart 4-3-3-1. Select by [«], [—>] key and confirm
by [] key.
Chart 4-3-3-1

Dose Mode Description

Volume Stop Set up amount of reagent is dosed. When potential fluctuation is small, measurement time

can be reduced by this mode. For setting parameters, see 4-3-3-2 and 4-3-3-3.

Level Stop Dosing reagent continues until it reaches preset potential level.
When potential at inflection point is table, measuring time can be saved. For setting

parameters, see 4-3-3-2 and 4-3-3-3.

Diff. Stop Dosing continues until it detects preset differential value (potential difference against
micro amount of titration).

When potential difference of titration curve is stable, measuring time can be saved by this

mode. For parameters, see 4-3-3-2 and 4-3-3-3.

Typical Volume Stop Typical Level Stop Typical Differential Stop

mV. mV. mV.

(Dose)Level

|

|

: (Dose)Diff A

1 (Dose)Volume N £ Sty a
| '

mL mL mL

Note!
Fixed dose cannot be set up on Standard method (00-06). Use a copied
Method (4-2-2. copy measurement conditions). Also a copied Karl Fischer
method (04) and COD method (05) cannot set up fixed dose.




Chart 4-3-3-2

Parameter Description
APB No. Select APB number (No. 1-10) for fixed dose.
Unit No. Select APB Unit File (No. 1-20) for fixed dose.
(Volume) Enter reagent volume (0-9999mL) for fixed dose.
This appears on “Volume Stop”.
(Max Volume) Set up max. dose volume (0-9999mL) for the burette to dose.

When it reaches max. dose volume, it stops dosing regardless of preset potential.
However, when APB No. for fixed dose is the same as APB No. for titration,the “Max
volume” turns into the “Max volume” setup by titration parameter.

The display appears on “Level Stop” and “Diff. Stop”.

The range of fixed dose and max dose depends on burette unit.

Burette unit range Burette unit range
APB-510-01B 0-1000mL APB-510-20B 0-9999mL
APB-510-05B 0-5000mL APB-510-50B 0-9999mL
APB-510-10B 0-9999mL

Detector No.

Select Detector number (1/2/3) to detect potential.

Unit

(CMT Range)

(CMT Temp. Co.)

Set up potential unit. The potential unit that can be selected depends on preamplifier:

Preamplifier Detector 1 | Detector 2 | Detector 3
STD-510 —
PTA-510 %T, Abs
POT-510 PH, mV mV pA, mV
CMT-510 uS/cm
TET-510 pH, mV

Select detection range (100/1000/10000uS) of conductivity.
This appears when CMT-510 preamplifier is connected and Detector 3 is chosen.

Set up temperature compensation coefficient (0-9999) of the cell for conductivity

measurement. This appears when CMT-510 preamplifier is connected and Detector 3 is

chosen.
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Chart 4-3-3-3

Parameter Description
(Dose Level) Set up dose potential (0~+99999).
This appears on “Level Stop”.
It stops dosing when it reaches preset potential.
(Differential) Set up dose differential value (0~£9999).

This appears on “Diff.Stop”.

It stops dosing when it reaches preset differential value.

Cut-off Time

(Unit Volume)

Set up intermittent time (0/1~9999s).

It does intermittently.

0(s) setting means continuous dosing.

Set up dose volume for one time during cut-off dose (0~9999mL).

This does not appear when cut-off time is 0 s.

Dispense Speed

Set up reagent dose speed (0~9999s/mL).

Dose speed range depends on burette unit as follows:

Burette unit Range Burette unit Range
APB-510-01B 20 — 9999s/mL APB-510-20B 1-9999s/mL
APB-510-05B 4 —9999s/mL APB-510-50B 1-3000s/mL
APB-510-10B 2 —9999s/mL

Wait Time

Set up wait time before dosing starts. (0~9999s).

Use wait time for a viscous sample or a sample hard to dissolve.

54




4-3-4.Titration parameter setup

Select “Titration” or “Dose+Titr.” on 4-3-2. “Method type”.

10 #* Titration Para. * v
Method Name :[Method 01 1
Method Type - <INETPEIRTE>
Titration Mode : Auto Titr.
Form :<EP Stop >
APB No. [ 1]

Unit No. 011
Detector No. -[11]

Unit {m¥ >

Max. Yolume - L 20. 00]mL
WHait time - [ 0ls

Select method type.

The display changes as above. Set up conditions for titration. Set up or select the desired item by pointing the

cursor using [T, [V] key. For each parameter, see Chart 4-3-4-1 and Chart 4-3-4-2.

Chart 4-3-4-1
Titration parameter Description
Titration Mode Titration control mode appears. You can change by switching Method.
Form Select titration form. See various titration forms by Method on Chart 4-1-1-1 and
Chart 4-1-2 for details of each form.
APB No. Set up the power burette number (No.1-10).
The built-in burette is No.1.
Unit No. Enter APB Unit File number (No.1-20).

The information on the unit is automatically adopted in calculation (factor, molecular

weight, equivalent number, concentration). For APB Unit File, see 4-7. Infromation

on reagent.
Detector No. Select Detector number (1/2/3).
Unit Select potential unit for detection.
The unit that can be selected depends on preamplifier as follows:
Preamplifier Detector 1 Detector 2 Detector 3
STD-510 —
PTA-510 %T, Abs
POT-510 PH, mV mV pA, mV
CMT-510 puS/cm
TET-510 pH, mV
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Chart 4-3-4-2

Titration parameter

Description

(CMT Range)

(CMT Temp. Co.)

Select detection range (100/1000/10000uS) for conductivity. This appears when
CMT-510 is connected and Detector 3 is selected.
Set up cell temperature compensation coefficient (0-9999) in conductivity measurement.

This appears when CMT-510 is connected and Detector 3 is selected.

Max Volume

Set up max titration volume (0—-9999). When it reaches the preset volume, titration ends

regardless of EP. The input range depends on burette unit as follows:

Burette unit
APB-510-20B
APB-510-50B

Burette unit
APB-510-01B
APB-510-05B
APB-510-10B

Setup range
0-1000mL
0-5000mL
0-9999mL

Setup range
0-9999mL
0-9999mL

Wait Time

Set up wait time before titration starts. (0—9999s)
Titration starts only after the delay time elapses.

Use wait time for a sample hard to dissolve or when it take time to reach stable potential.

Direction

Select titration direction (Positive/Negative/Auto).

Auto : It detects A and B endpoint. It detects endpoint regardless of potential
direction.

Positive  : It detects endpoint A when potential changes to positive direction.

Negative : It detects endpoint B when potential changes to negative direction.

mV,

mL
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Chart 4-3-4-3

Titration parameter Desription

(EP Stop Mode) Both : Two endpoints (A and B) are found at intersections of tangent lines.

Positive  : It detects intersection (A) of two counterclockwise tangent lines to be the

endpoint.
Negative : It detects intersection (B) of two clockwise tangent lines to be the endpoint.
mV, Negative
B/ V
'\Positive
A
mL

Note!

When <Dose+Titr> is chosen for Method type, it appears after fixed dose

parameter is set up.
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4-3-5.Titration parameters and default values

Setup range of parameters and the default values are shown in Chart 4-3-5-1, Chart 4-3-5-2, Chart 4-3-5-3.

Chart 4-3-5-1
Parameter Setup range Default value
Method Name Alphanumeric, symbols within 14 —
characters
Method Type Titration/Dose/Dose+Titr. Titration

Note!
Method 00-06 cannot select Dose or Dose+Titr for Method type. This can be
selected by a user defined method which copies the method.

Chart 4-3-5-2

Parameter Setup range Default value
Dose Mode Volume Stop/Level Stop/Diff. Stop Volume Stop
APB No. 1-10 1
Unit No. 1-20 1
Volume 0-9999(mL) 0
Max Volume 0-9999(mL) 20.0000
Detector No. 1-3 1
Unit pH/mV/%T/Abs/uA/uS mV
CMT Range 100usS /1000uS /10000uS 100uS
CMT Temp.Co. 0-9999 2.0
Level 0-9999 20.0
Differential 0-9999 20.0
Cut-off Time 0-9999(s) 0
Unit Volume 0-9999(mL) 0.05
Dispense Speed 0-9999(s/mL) 5
Wait Time 0-9999(s) 0

Note!
Some parameters may not appear during setting up since the setup range
depends on the related values.




Chart 4-3-5-3

Parameter Setup range Default value
Form EP Stop/Level Stop/ EP Stop
Level & EP/Full/Learn/Intersect
APB No. 1-10 1
Unit No. 1-20 1
Detector No. 1-3 1
Unit pH/mV/%T/Abs/pA/uS mV
CMT Range 100uS /1000uS /10000uS 100uS
CMT Temp. Co. 0-9999 2.0
Max Volume 0-9999(mL) 20.000
(Method 00=2.0000)
Wait Time 0-9999(s) 0
Direction Auto/Negative/Positive Auto
EP Stop Mode Both/Positive/Negative Both

Note!

Some parameters may not appear during setting up since the setup range

depends on the related values.
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4-4.Control parameter setup
4-4-1.0utline of control parameter

Control parameters define dose speed, data sampling method, EP detection condition and EP sense, etc. Control

parameters depend on Method and titration form. Below chart shows the elements of control parameter.

Control Key

— End Point No.

(EP Stop) (Level Stop) (Level & EP) (Intersect)
— End Sense 1st End Level AE Sense — End Sense
— End Point Area 2nd End Level AE/AmL Sense — End Point Area
— Separation Over Titr. Vol. 1st End Level
— Auto Simulation 2nd End Level (Full)
— Qver Titr. Vol. — End Sense
— End Point Area

Related EP determination

— Gain
— Data Samp.Pot
— Data Samp. Vol Related to Data List
(Auto Titr.) (Blank/Auto Int.) | (Intermit) (Petroleum)
Control Speed Stability(mV/sec) = Cut-Off Time — |ntegral Time
Delay Time — Unit Volume — Start Lim. Time
Limit Time — Dispense —Limit Time
(Stat) — 1st Dose Vol.
— Rel.Change Lev. — 2nd Dose Vol.
— 15t D Speed — Stability(AE/min)
— Lag Time — AE(1st—>2nd) Pot
— Stat Level
— Offset Pot.
— | imit Time

Related to Dose control
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4-4-2 Endpoint determination setup

Press [Control] key.

10 #* Control Para #* v
End Point No. LI
End Sense : Auto Fix
End Point Area : O0ff Set
Separation - 0OfFf Set
Over Titr.V¥ol. :I[ 0.0ImL
Gain L 11
Data Samp.Pot. :[ 4. 0]lmV
Data Samp. ¥ol. [ 0.5]lmL
Control Speed c{Mideum>
[Exit]
Enter number of EP.

The display changes as above. Move the cursor by [T], [{] key and select by [«—], [—>] key or enter by
alphanumeric keys for parameter setup. Parameters depend on titration form. Refer to the below chart for each

form and corresponding chart.

Titration form Corresponding chart
EP Stop titration Chart 4-4-2-1 and 4-4-2-2
Level Stop titration Chart 4-4-2-3
Level & EP titration Chart 4-4-2-4
Intersect titration Chart 4-4-2-5
Learn titration Chart 4-4-2-6
Full titration Chart 4-4-2-7
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<Titration form: EP Stop>

Chart 4-4-2-1
Parameter Description
End Point No. Endpoint number
Set up a number of endpoint (1-5).
Titration ends when it detects preset number of EP.
End Sense Auto : automatically determines EP sense value. It starts EP sense by default value and
then automatically changes EP sense if an endpoint is not found. The changed
EP sense is stored as Fix, and therefore, choose Fix from second measurement
onward.
Fix : determines an endpoint by preset EP sense(AE, AE/AmL).
When both values are satisfied, it determines the point as EP.
(AE Sense) Set up potential difference (0-999999) of normalization potential to determine the

(AE/AmL Sense)

endpoint. The difference comes from the different positions between E2 normalization
potential where max differential value was found and E1 normalization potential where
minimum differential value was found. Any inflection point can be a possible endpoint if
more changes than preset sense value are found.

Set up differential difference (0-999999) of normalization potential to determine the
endpoint. The difference comes from max differential value (AE2/AmL) and min
(AE/AmL). When it changes more than preset value, the point is considered to be an

endpoint.

AE2/AmL

This parameter appears when “End Sense” is “Fix”.

End Point Area

(Lower Volume)
(Upper Volume)
(Lower Level)

(Upper Level)

Set up EP detection range. (Set/Off)
The endpoint is detected within the preset range. This is useful to avoid influence of
incoming noise or carbon dioxide gas.
Set up lower limit for detection range. (0-9999mL)
Set up upper limit for detection range. (0-9999mL)
Set up lower limit potential for detection range (0—=999999)
Set up upper limit potential for detection range (0—+99999)
my

__Upper Level
_Lower Level
‘ —p mL
Lower Volume ! ' Upper Volume
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Chart 4-4-2-2

Parameter Description
Separation Set up separation potential function. (Set/Off)
(Level) Set up separation potential (0—=999999).
(Level Stop) Set up function for level stop for the first endpoint. (Set/Off)
(End Level) Set up potential for the first endpoint. (0—£999999)

Separation function detects EP2 if an inflection point exceeds the preset level regardless of
the inflection point at the beginning of titration. Be separation, titration can end up with
preset End Level when any inflection pint is not found.

m\y

EP2

Level

End Level

[
»

mL

Above left : EP1 is detected before it reaches Level.

Above right : Preset end level is determined to be EP1 since no inflection point is found.

Auto Simulation

Select (Set/Off) for auto simulation.
After titration, this function simulates titration to redetect EP.

This appears when “End Sense” is Fix.

Over Titr. Vol.

Set up over titration volume (0—9999mL).
Titration continues even after the endpoint is found.

Titration ends it reaches the preset volume of titration.
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<Titration form: Level Stop>

Chart 4-4-2-3
Parameter Description
End Point No. Set up a number of endpoints (1/2).
Titration ends when it reaches the present number of EP.
Ist End Level Set up the first EP potential. (0-£999999).
(2nd End Level) Set up the second EP potential. (0-+999999)

This appears when End Point No. is 2.

Determination of endpoint changes according to titration direction:

Auto : All inflections points could be endpoints if potential changes like the graphic
curve, however, the range between EP1 and EP2 is default potential, EP2 is
found but EP1 is regarded as OmL regardless of titration direction.

Negative : All the inflection points can be endpoints since titration direction is negative.
If the initial potential exists between EP1 and EP2, EP1 is regarded as OmL.
Positive  : Since titration direction is positive, if the initial potential is larger than EP1
and EP2, EP1=EP2=0mL. If the default potential exists between preset
potential (EP1 and EP2), titration continues until it reaches max volume
without finding any endpoint.
m\A A

1st End Level EP1=0mL

mL

Over Titr.Vol.

Set up over titration volume. (0-9999mlL)
After the last endpoint is detected, titration continues for present volume. Titration ends if

it reaches preset volume even before EP is found.

Note!

When the same value is set for 1st End Level and 2nd End Level, only EP1 is
found and output for printing and data file.
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<Titration form: Level & EP>

Chart 4-4-2-4
Parameter Description
End Point No. Set up a number of endpoints (1/2)
Titration ends when it reaches preset number of EP.
Set up endpoints as a set from Auto Stop and Level Stop.
AE Sense Set up potential difference (0-999999) of normalization potential to determine the

AE/AmL Sense

endpoint. The difference comes from the different positions between E2 normalization
potential where max differential value was found and E1 normalization potential where
minimum differential value was found. Any inflection point can be a possible endpoint if
more changes than preset sense value are found.

Set up differential difference (0-999999) of normalization potential to determine the
endpoint. The difference comes from max differential value (AE2/AmL) and min
(AE/AmL). When it changes more than preset value, the point is considered to be an
endpoint.

m\y
___AE2/AmL
AE1/AML
mL mL
Ist End Level Set up the first EP potential. (0-£999999).
(2nd End Level) Set up the second EP potential. (0-+999999)

This appears when End Point No. is 2.

Determination of endpoint changes according to titration direction:

Auto : All inflections points could be endpoints if potential changes like the graphic
curve, however, the range between EP1 and EP2 is default potential, EP2 is
found but EP1 is regarded as OmL regardless of titration direction.

Negative : All the inflection points can be endpoints since titration direction is negative.
If the initial potential exists between EP1 and EP2, EP1 is regarded as OmL.

Positive  : Since titration direction is positive, if the initial potential is larger than EP1
and EP2, EP1=EP2=0mL. If the default potential exists between preset
potential (EP1 and EP2), titration continues until it reaches max volume
without finding any endpoint.

mVy A
1st End Level | EP1=0mL
Note!

When preset number of endpoints are not found by Auto EP or End Level (1st
and 2nd end level), titration continues to the max volume.
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<Titration form: Intersect>

Chart 4-4-2-5
Parameter Description
End Point No. Set up a number of endpoints (1/2)
Titration ends when it reaches preset number of EP.
End Sense Set up EP detection method (Auto/Fix).

Auto : Automatically determines end sense value. Titration starts from default value
for end sense and changes end sense if EP is not found. The changed value is
stored as Fix, and choose Fix from the next measurement onward.

Fix : Endpoint is determined by the preset end sense value (ADeg).

When the end sense value is satisfied, the value is determined to be the
endpoint.
ADeg Sense Set up the difference (normalization) of angle by the tangents. When the angle of two

tangents on titration curve changes more than preset end sense value, it is determined to be

the endpoint.

pH
of -

Normalization

3 30 ;
0 13 mL 0 130 mMm
<Titration form: Learn>
Chart 4-4-2-6
Parameter Description
End Point No. Set up a number of endpoints. (1-5)
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<Titration form: Full>

Chart 4-4-2-7
Parameter Description
End Sense Set up EP detection method (Auto/Fix).

Auto : Automatically determines end sense value. Titration starts from default value
for end sense and changes end sense if EP is not found. The changed value is
stored as Fix, and choose Fix from the next measurement onward.

Fix : Endpoint is determined by the preset end sense value (AE, AE/AmL). When
both sense values are satisfied, the value is determined to be the endpoint.

(AE Sense) Set up potential difference (0-999999) of normalization potential to determine the

(AE/AmL Sense)

endpoint. The difference comes from the different positions between E2 normalization
potential where max differential value was found and E1 normalization potential where
minimum differential value was found. Any inflection point can be a possible endpoint if
more changes than preset sense value are found.

Set up differential difference (0-999999) of normalization potential to determine the
endpoint. The difference comes from max differential value (AE2/AmL) and min
(AE/AmL). When it changes more than preset value, the point is considered to be an
endpoint.

my

AE2/AmL

This parameter appears when “End Sense” is “Fix”.

End Point Area

(Lower Volume)
(Upper Volume)
(Lower Level)

(Upper Level)

Set up EP detection range. (Set/Off)

The endpoint is detected within the preset range. This is useful to avoid influence of
incoming noise or carbon dioxide gas.

Set up lower limit for detection range. (0-9999mL)

Set up upper limit for detection range. (0-9999mL)

Set up lower limit potential for detection range (0—=999999)

Set up upper limit potential for detection range (0—+£999999)

mV,
Upper Level

777777777 N |
|
|

__Lower Level ¢l
‘ mL

Lower Volume | I Upper Volume

Auto Simulation

Select (Set/Off) for auto simulation.
After titration, this function simulates titration to redetect EP. This appears when “End
Sense” is Fix.

When EP is detected, this function is not performed.

Note!

In Full titration, it continues to the max volume regardless of the number of
detected EPs. The maximum number of endpoints is 5.
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4-4-3.Data list setup

Press [Control] key.

10 #* Control Para #* v
End Point No. - [11]
End Sense : Auto Fix
End Point Area : O0ff Set
Separation - 0OfFf Set
Auto Simulaton : HNo Yes
Over Titr.V¥ol. :I[ 0.0ImL
Gain | II]
Data Samp.Pot. :I[ 4. 0lmV
Data Samp. ¥ol. [ 0.5]lmL
Control Speed c{Mideum>
Enter gain level.

Select the desired item by moving the cursor with [1], [{] key. Parameters for sampling detection signal are

shown in chart 4-4-3.

Chart 4-4-3

Parameter Description

Gain Select sensitivity (1-10) of detection signal.
Typically select 1.

Select a larger amount when potential fluctuation is small and difficult to find an endpoint.

Data Samp.Pot. Set up potential change (0.1-10000mV) for signal sampling.
To increase data density near EP, decrease this parameter (1-2mV).
Data sampling starts when potential deviation against previous data exceeds present value.
Data Samp.Vol. Set up titration volume (0—9999mL) for signal sampling.
When potential change near inflection point is small, lower this parameter (0.1-0.2mL).
Data sampling starts when deviation of titration volume against previous data exceeds preset
value.

™4 |
Data Samp. Vol. |

Data Samp. Level

Note!
Data Samp. Pot and Data Samp. Vol do not appear when titration form is Stat.
If setting Data Samp. Pot and Data Samp. Vol is too small, data memory (max
256 points) overflows, and consequently titration curve and redetection EP
cannot be performed correctly. Maximum titration volume and potential
change need to be taken into consideration.




4-4-4.Dose control setup

Press [Control] key.

10 * Control Para % v

End Point HNo.
End Sense

End Point Area
Separation
Auto Simulaton
Over Titr.¥ol.
Gain

Data Samp.Pot.
Data Samp.V¥ol.
Control Speed

:[11]

: Auto Fix
0ff Set
0ff Set
No Yes

: [ 0.01mL

:L 11

- 4. 0]1m¥

: L 0.5ImL

s < >

Select control speed mode.

Example: when titration mode is Auto Titr.

The display changes as above. Use [1], [+] key to move the cursor for setup. Setting dose titration solution differs

from titration form. See below chart for details.

Standard Method Control mode Chart for details
00 Blank titration See Chart 4-4-4-2
01 Auto titration See Chart 4-4-4-1
02 Auto intermittent titration See Chart 4-4-4-2
03 Intermittent titration See Chart 4-4-4-3 and 4-4-4-4
06 Petroleum nuetralization See Chart 4-4-4-5
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<Titration control mode (Method): Auto Titration>

Chart 4-4-4-1

Parameter

Description

Control Speed

(Set Speed)

Select control speed (Fast, Medium, slow, Set)

Fast : for fast reaction like strong acid-strong base

Medium : for reaction of weak acid-weak base/strong acid-weak base. This speed is
appropriate for general purposes.

Slow : for slow reaction where titration solution is thin (e.g, less than 0.01mol/L).

Set : manually speed can be controlled.

Control speed is selected. (0—10)

This appears when Control Speed is Set.

The smaller setting, the slower the speed and the larger, the faster.

Control speed is adjusted by potential stability.

Control speed: Fast=4.0, Medium=2.0, Slow 0.5

<Titration control mode (Method): Blank Titr. or Auto Intermit.>

Chart 4-4-4-2
Parameter Description

Stability (mV/s) Set up stability sense value (0—10000mV/s).
When potential difference per unit time (1 s) goes below preset value, it starts dosing
titration solution.

Delay Time Set up delay time (0—-9999s) before stability check.
For slow reaction, set to 0-30 (s).

Limit Time Set up limit time (0-9999s) for stability sense.

With this parameter, even when potential difference is not below preset “Stability”, it starts

dosing titration solution.
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<Titration control mode (Method): Intermit>

Chart 4-4-4-3
Parameter Description
Cut off Time Set up cut-off time (0-9999s).
It dose titration solution at selected time.
0 (s) setting means continuous same speed titration.
(Unit Volume) Set up dose volume for one time (0.01-50mL).

When “Cut-off Time” is 0 (s), it does not appear on display.

Dispense Speed

Set up dispense speed (1-9999s/mL).

When titration form is Stat, additional items are shown on display as follows:

Chart 4-4-4-4

Parameter

Description

Rel.Change Lev.

Set up relative potential to switch dose speed (0-999999).
Dispense speed can be changed by this parameter.

mV A

Rel.Change Lev.

Ist D. Speed Set up dose speed (1-9999s/mL) until it reaches switching relative potential.
Lag Time Set up interval (0-9999s) for data sampling.

In Stat titration, data (titration volume, potential, time) is stored at every selected time.
Stat Level Set up potential (0—£999999) for stat control.

Offset Potential

Set up offset level (0-999999).
Even when deviation exists between control potential and detection potential, if it is within
offset level, it stops dosing.

Offset level is the potential relative to control potential.

Limit Time

Set up limit time (0—9999s) for titration.

Titration ends when the limit time elapses.
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<Titration control mode (Method): Petroleum>

Chart 4-4-4-5

Parameter

Description

Integral Time

Set up time (0-999999s) to read potential for stability sense.

Potential reading time is for petroleum neutralization number.

When 60 s is selected, stability is sensed by potential fluctuation every 60 seconds.
JIS K-2501 and ASTM D664 specifies the time setting for 60 s.

Start Limit

Set up limit time (0—-999999s) for stability sense at start of titration.
Potential is read for this time length in the beginning of titration.

0 s means no limit time.

Limit Time

Set up time (0-999999s) to limit stability sense.

When the time elapses, it starts data sampling and dispensing.

1st Dose Vol.

Enter the first dose volume (0.05—0.02mL).
When potential change after dosed is smaller than dose switching potential (AE(1st—2nd)),

it dispenses preset amount of solution.

2nd Dose Vol.

Enter the second dose volume (0.05-0.02mL).
When potential change after dosed is larger than dose switching potential (AE(1st —2nd)),
it dispenses preset amount of solution.

Typically set smaller amount for second dose than the first.

Stability(AE/Amin)

Set up stability sense value (0-999999).
JIS K-2501 and ASTM D664 specifies 5.0(mV/min) for setting.
Titrant is dosed when potential change in a minute is within 5.0mV. Even if potential

reading time is less than 60 s, set up value converted to 60 seconds.

AE(1st—2nd)

Set up potential (0— £ (999999) to change dose volume.
When potential change becomes larger by reaction and potential difference after dosed

becomes greater than preset value, the volume for one time changes from the first volume to

second.
mvA ‘ 2nd Dose Vol.
|
1st Dose Vol. |
777777777777 "1 AE(1st>2nd)
mL
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<Method 00 (Blank Titration) and 02 (Auto Intermit)>

4-4-5.Control parameters and default value

Titration form and default

Parameter Setup range EP Full Level Lev.&EP | Intersect Learn *2

End Pont No. 1~5 1 — — — — 1
1~2 — — 1 1 1 —
*1 End Sense Auto/Fix Auto Auto — — Auto —
AE Sense 0~999999 50 50 — 50 — —
AE/AmL Sense 0~999999 100 100 — 100 — —
ADeg Sense 0~180 — — — — 30 —
End Point Area Off/Set Off Off — — — —
Lower Volume 0~9999 0 0 — — — —
Upper Volume 0~9999 0 0 — — — —
Lower Level 0~19999.9 0 0 — — — —
Upper Level 0~£9999.9 0 0 — — — —
Separation Off/Set Off — — — — —
Level 0~19999.9 0 — — — — —
Level Stop Off/Set Off — — — — —
End Level 0~£9999.9 0 — — — — —
Ist End Level 0~29999.9 — — 0 0 — —
2nd End Level 0~29999.9 — — 0 0 — —
*  Auto Simulation No/Yes No No — — No —
Over Titr.Vol. 0~9999.9 0 — 0 — — —
Gain 1~10 1 1 1 1 1 —
Stability (mV/s) 0~9999.9 0.5 0.5 0.5 0.5 0.5 —
Delay Time 0~9999 1 1 1 1 1 —
Limit Time 0~9999 30 30 30 30 30 —
Data Samp. Pot. 0~9999.9 4.0 4.0 4.0 4.0 4.0 —
Data Samp. Vol. (M00) 0~9999.9 0.1 0.1 0.1 0.1 0.1 —
(MO03) 0~9999.9 0.5 0.5 0.5 0.5 0.5 —

*1
*2

This parameter is not displayed by Blank titration.

“Learn” cannot be selectd for the titration form by Blank titration.
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<Method01(Auto Titration)>

Titration form and default

Parameter Setup range EP Full Level | Lev.&EP | Intersect | Learn’
End Pont No. 1~5 1 — — — — 1
1~2 — — 1 1 1 —
End Sense Auto/Fix Auto Auto — — Auto —
AE Sense 0~999999 50 50 — 50 — —
AEAmL Sense 0~999999 100 100 — 100 — —
ADeg Sense 0~180 — — — — 30 —
End Point Area Off/Set Off Off — — — —
Lower Volume 0~9999.9 0 0 — — — —
Upper Volume 0~9999.9 0 0 — — — —
Lower Level 0~19999.9 0 0 — — — —
Upper Level 0~£9999.9 0 0 — — — —
Separation Off/Set Off — — — — —
Level 0~29999.9 0 — — — — —
Level Stop Off/Set Off — — — — —
End Level 0~29999.9 0 — — — — —
Ist End Level 0~19999.9 — — 0 0 — —
2nd End Level 0~19999.9 — — 0 0 — —
Auto Simulation No/Yes No No — — No —
Over Titr. Vol. 0~9999.9 0 — 0 — — —
Gain 1-10 1 1 1 1 1 —
Control Speed Fast/Medium Medium | Medium | Medium | Medium Medium —
/Slow/Set
Set Speed 0-10 2.0 2.0 2.0 2.0 2.0 —
Data Samp. Pot. 0~29999.9 4.0 4.0 4.0 4.0 4.0 —
Data Samp. Vol. 0~9999.9 0.5 0.5 0.5 0.5 0.5 —

*1 Method 01 cannot select “Learn” for titration form. This can be selected by a user defined method which copies
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<Method 03 (Intermit) - 1: Other titration form than Stat>

Titration form and default

Parameter Seup range EP Full Level Lev.&EP | Intersect
End Pont No. 1~5 1 — — — —
1~2 — — 1 1 1
End Sense Auto/Fix Auto Auto — — Auto
AE Sense 0~999999 50 50 — 50 —
AE/AmL Sense 0~999999 100 100 — 100 —
ADeg Sense 0~180 — — — — 30
End Point Area Off/Set Off Off — — —
Lower Volume 0~9999.9 0 0 — — —
Upper Volume 0~9999.9 0 0 — — —
Lower Level 0~19999.9 0 0 — — —
Upper Level 0~19999.9 0 0 — — —
Separation Off/Set Off — — — —
Level 0~29999.9 0 — — — —
Level Stop Off/Set Off — — — —
End Level 0~29999.9 0 — — — —
Ist End Level 0~29999.9 — — 0 0 —
2nd End Level 0~29999.9 — — 0 0 —
Auto Simulation No/Yes No No — — No
Over Titr. Vol. 0~9999.9 0 — 0 — —
Gain 1-10 1 1 1 1 1
Cut-off Time 0~9999 0 0 0 0 0
Unit Volume 0~9999.9 0.05 0.05 0.05 0.05 0.05
Dispense Speed 1~999 100 100 100 100 100
Data Samp. Pot. 0~29999.9 4.0 4.0 4.0 4.0 4.0
Data Samp. Vol. 0~9999.9 0.5 0.5 0.5 0.5 0.5
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<Method 03 (Intermit) - 2: Titration form is Stat>

Titration form and default

Parameter Setup range Stat
Gain 1~10 1
Cut-off Time 0~9999 0
Unit Volume 0~9999.9 0.05
Dispense Speed 1~100 100
Rel. Change Lev. 0~9999.9 0
Ist D. Speed 1~999 50
Lag Time 0~9999 30
Stat Level 0~19999.9 0
Limit Time 0~9999 0
Offset Potential 0~19999.9 0
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<Method06 (Petroleum Titr.)>

Titration form and default

Parameter Setup range EP Full Level Lev.&EP | Intersect
End Pont No. 1~5 1 — — — —
1~2 — — 1 1 1
End Sense Auto/Fix Auto Auto — — Auto
AE Sense 0~999999 50 50 — 50 —
AE/AmL Sense 0~999999 100 100 — 100 —
ADeg Sense 0~180 — — — — 30
End Point Area Off/Set Off Off — — —
Lower Volume 0~9999.9 0 0 — — —
Upper Volume 0~9999.9 0 0 — — —
Lower Level 0~19999.9 0 0 — — —
Upper Level 0~£9999.9 0 0 — — —
Separation Off/Set Off — — — —
Level 0~29999.9 0 — — — —
Level Stop Set/Off Off — — — —
End Level 0~29999.9 0 — — — —
Ist End Level 0~29999.9 — — 0 0 —
2nd End Level 0~29999.9 — — 0 0 —
Auto Simulation No/Yes No No — — No
Over Titr.Vol. 0~9999.9 0 — 0 — —
Gain 1~10 1 1 1 1 1
Integral Time 0~9999 60 60 60 60 60
Start Limit 0~9999 0 0 0 0 0
Limit Time 0~9999 0 0 0 0 0
Ist Dose Vol. 0.05~0.2 0.1 0.1 0.1 0.1 0.1
2nd Dose Vol. 0.05~0.2 0.05 0.05 0.05 0.05 0.05
Stability(AE/min) 0~9999.9 5.0 5.0 5.0 5.0 5.0
AE(1st—>2nd) 0~29999.9 30 30 30 30 30
Data Samp. Pot. 0~29999.9 4.0 4.0 4.0 4.0 4.0
Data Samp. Vol. 0~9999.9 0.5 0.5 0.5 0.5 0.5
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4-5.[Result] parameter setup
4-5-1.0utline of [Result]

Press [Result] key.

10 * Result Para. %

1.Constant
?2.Report
3.Graphic

Select item.

Display changes as above. Select the item by cursor using [1], [{] key and confirm by [./] key. Below chart

shows the description of each item.

Chart 4-5-1
Parameter Description
Calculation Set up calculation formula for concentration.
Up to five formulas can be set up freely.
Constant Set up constant for concentration calculation like concentration conversion coefficient, unit
conversion coefficient, etc.
Report Set up print format.
Graphic Set up conditions for titration graph like range of graphic curve.




4-5-2.Calculation formula (Result 0) setup

Press [Result] key, and select “Calculation”.

10 #* Calculation #* v
Calculation Type: (M)—
Conc. 1 o 0ff Set

Formula

[ CEP1-BL1)Y*TF*C1*K1/SI1ZE ]
]

Unit cLeg /L

EP No. - [11]
Conc. 2 : Off Set
Conc. 3 : Off Set
Conc. 4 : Off Set
Conc. D . Off Set

Select calculation type.

The display changes as above. Select the item by cursor using ™, 4] key.
For details of each parameter, see the following chart 4-5-2-1, 4-5-2-2 and 4-5-2-3.

Chart 4-5-2-1
Parameter Description
Calculation Type Set up a kind of formula (Sample/Factor/Blank). This is for use of statistics and auto input of
factor and blank.
Conc-1 Set up formula 1 (Off/Set).
(Formula) Enter calculation formula. This appears when conc-1 is “Set”. The symbols that can be used
are [ ]()and+, —, x, +, and the following coefficients. Up to 50 characters can be used.

BL1— BL20 :Blank value SIZE : Sample size
EP1 — EP5 : Titration volume SMW : Sample molecular weight
Cl—-C5 : Concentration converted value SEQN : Sample equivalent number
K1 —KS5 : Unit conversion coefficient MW : Molecular weight
CO1 — CO5  :Previous concentration EQN : Equivalent number
D : Fixed dose volume R : Constant
TF : Titrant factor value DRI : Drift level (Karl Fischer)
N : concentration of titration solution PK1 —PK5 : Acid dissociation constant
T™MW : Molecular weight NI — N5 : Concentration
TEQN : Equivalent number DMW : Molecular weight of fixed dose
DF : Factor of fixed dose DEQN : Equivalent number of fixed dose
DN : Concenration of fixed dose

(Unit) Set up unit to express calculation results.

(EP No.) Enter EP number to execute the calculation.
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Chart 4-5-2-2

Parameter Description
(Level or EP) Select priority order of endpoints (EP/Level)
This appears when titration form is Level & EP.
EP : The endpoint by Auto Stop has priority for calculation. If an endpoint is not found
by Auto Stop till it reaches max volume, the Level is adopted as EP for calculation.
Level :The endpoint by End Level has priority for calculation. If it does not reach the level
till max volume, the endpoint by Auto Stop is adopted as EP for calculation.
(Blank Replace) Set up auto entry of blank value (1-20).

This appears when Calculation type is blank.

Conc-2~Conc-5

The same as Conc-1 appears.

Temp. Comp.

(Titrant Temp.)

(Correct Temp.)
(A Parameter)
(B Parameter)

Select temperature compensation of titration solution (Auto/Manual/Off).
Manual: manual temperature compensation

Auto: automatic compensation by optional temperature sensor (984305350)
Off: not perform temperature compensation

Set temperature (0—100°C) of titration solution

This appears when Temp. Comp is “Manual”.

Set compensated temperature (0—100°C).

Set conversion coefficient A (0-+£999999).

Set conversion coefficient B (0—+£999999).

Temperature compensation formula is as follows:

V=Vx(14+AxATx107+BxAT’*x10°°)

V(mL) : titration volume after compensation

Vo(mL) : titration volume

AT (°C) : compensated temperature — temperature of solution
A, B : conversion coefficient
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Chart 4-5-2-3

Calculation Type Example of calculation formula
Sample When fixed volume is | Normal (EP,—BL,)XTFXCyxK,/SIZE
not included titration (EP,—EP,.) )XTFxCoxK/SIZE
Back (BL,—EP,)XTFxCyxKy/SIZE
titration
When fixed volume is | Normal ((EP,—BL,) XTFXC, +DXDFxCy+ XK,)/SIZE
included titration ((EP,—EPy.1) XTFXCy+DXDFxCy+1 XK,)/SIZE
Hydroxyl value ((EPy—BLy)XTFXCy XKy +SIZEXKy+1)/((EPh—BLp) X TFXCyx
Kyi2tSIZEXK,:3)+R
Dessociation PK,
Constant of acid The dissociation constant of acid is defined as follows.
=pH-log —BL—
pKa=pH-log HBT
BH'¢> B+H'
From this Eq., [B]=[HB+], that is, half neutralized pH shows pKa.
More precisely, approximately [B]=[HB+] at half equivalent point,
however, due to little error at pKa3-11, the pH at half equivalent point
is regarded as pKa.
Factor Factor Normal titration (SIZExRxK,)/((EP,—BL,)xC,)

Back titration (SIZExRxK,)/((BL,—EP,)xC,)

<Relation of calculation formula and constant>

Sample File

100Files

1
D

Sample No. [01-01]
Sample D [9809878]
Sample Unit [g]
Sample Size  [2.4567]g

Molecular Weight [/40.00]
Equiv.Number 2.0
Operator < KEMAJIRO/ >

APB
‘ Manual Operating ‘ ‘ Manual Dose ‘

Unit File
) 20Files
1
APB Unit No. [1]

Reagent Name][ ]

Factor [ 1.0162]
Concentration[ / 0.1]
Equiv.Nimber 1.0]

Combir%\\‘
5Files

thadh4 / ‘

Method50 / / ‘
ohhndaz/ / /
Metho7(1o \ / ‘

thnd 06 \/
Method 00 )&
‘Titration ‘ ‘Cont/of\ ‘

Calculation
Conc.1

Constant
K1=[ 0.1]

Formula=(EP1-BL1)xTFxSMWxTEQN/SEQNxTNxKYSIZE
|

User\
Maker\\

38Files

TFiles
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4-5-3.Calculation constant setup (Result 1)

Select “Constant” by [Result] key.

10 #* Constant *

c1 [
K1 [
[

Exit]

40. OMImg /nL
0.11

Enter conc conversion coefficient.

The display changes as above. Select the item by cursor using ™, 4] key.

For details of each parameter, see Chart 4-5-3.

Chart 4-5-3

Constant

Description

C1~C5

Enter concentration conversion value (00-999999mg/mL).

For example, when NaOH is titrated with 1mol/L-HCI:

The reaction formula is HC1+NaOH—>NaCIl+H,0, and the reaction is 1:1.

That is, since molecular weight of NaOH is 40.00, 40.00mg NaOH is consumed per
ImL of Imol/L-HCI. That means C1=40.00mg/mL.

KI1~K5

Enter unit conversion coefficient (0-999999) for unit like % or ppm. For example, For
calculation in % unit of titration results of NaOH with 1mol/L-HCI, the concentration
formula is:

NaOH(%)=(EP1-BL1)xTFxC1xK1/S

EP1:10(mL), BL1=0.02(mL), TF=1.006, C1=40.00(mg/mL)
For S: 5.0000(g), enter K1=0.1. For results in ppm, enter K1=1000

MW, TMW, DMW

Enter molecular weight. TMW, DMW appears in recalculation.

EQN, TEQN, DEQN | Enter equivalent number. TEQN, DEQN appears in recalculation.

NI1~NS5, TN,DN Enter reagent concentration. TN, DN appears in recalculation.

R Set up a constant.

DRI Drift level (Karl Fischer)
D Fixed dose volume

BL1~BL20 Blank level appears in recalculation.
TF Set up factor of titration solution which appears in recalculation.
DF Factor value of reagent used in fixed dose, which appears in recalculation.
Note!

The constants set by [Sample], [APB] key appear only in recalculation.




4-5-4.Print parameter (Result 2)

Measurement results are printed in the format and contents by this parameter entry.

Press [Result] key, and point “Report” by the cursor and confirm by [] key.

10 * Report #*

Report Format :(En!ll!ll;__

Titration Curve : No Yes
Data List :{Detail?>

[Exit]

Select print format.

The display changes as above. Select the item by cursor using M. key and select by [«], [—>] key. For details
of setup, see Chart 4-5-4.

Chart 4-5-4
Item Description
Report Select print format (Off/GLP/Short/Variable)
Off : no printing
GLP : all items required by GLP are printed.
Short : minimum necessary items are printed.

Variable : desired items are printed.

Titration Curve Select Yes or No to print titration curve.
Yes : prints out titration curve. The range of the curve depends on Result-Graphic
setting.
No : no printing the curve.
Data List Select printing data list of measurement results (Off/Short/Detail)
Off : no printing the list.
Short : prints the endpoint, data number, potential difference and differential
difference

Detail  : prints Data list and Short form.
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<Example of printing measurement results: GLP form>

Model :AT-510
Serial No. : NZA09802
Version No. : 1.00 /
Sample ‘

*»**Result*™*

Sample No. 01-01 «——|
Date : 1999/08/01 00:02 <
Sample ID :1999/08/01
Method No. : 1
<Auto Titr.>
Method Name:
Auto Titration
Titr.Reagent Name: «—]

<+

]

«—

Method Type : Titration<—|

<Titration>

Form :EP Stop
APB No. 1
Direction : Auto
<Control>

End Point No. :1
End Sense : Auto

Control Speed:

<Medium>
<Calculation>
Calc. Type : Sample
Temp. Comp : Off

Information printed
start-up and when
Method is changed

— Sample number
—— Date and time
- Sample ID

L Method

L Method name

— Reagent name

— Method type

Titration parameter

> Control parameter

> Calculation

parameter

<Constant>

K1 0.1
C1 40.00
N1 0.1

<Titr.Constant>

Factor : 1.0000
MW : 1.0000
EQN : 1.0000

Titr.Time :00:04:30 <+
: 5.1647g

: 1.0000

: 1.0000

Size
MW
EQN
Conc-1 33.895%
End Point-1

: 8.1176mL
5.26pH

Volume
Potential :

3.00 [pH]
0.000
[

13.00

R

10.000
[mL]
Name :<Kyoto Taro >

> Constant

Constant
\

for

titrant

Titration time

Information

on sample

> Measurement

results

>

Titration curve




<Data List>

<Data List>
No. Volume Potenti
[mLL/MM/
0.00000 -40.08" 0 /

0.43000 -192.20
0.46000 -196.30
0.79500 -200.30
1.14500 -204.40
1.47500 -208.40
1.82000 -212.90
2.20000 -217.10
2.58000 -221.30
2.96000 -225.10
3.46000 -100.00
12 3.57000 1.30
13 3.64000 228.80
14 3.80000 224.90

© 0 N OO g A ON =

-
o

-
-
o O W O O o oo oo o o o©

18 5.38000 212.90 0
19 5.76000 208.60 0
20 6.11500 204.40 2
21 6.47000 200.20 O
23 6.83000 195.90 O
24 716000 191.50 O

No. dE /dmL_-St
13 1.66E2 491E2 3

Status

2

Data Count : 24

|_-Titration volume

|- Actual potential

-Meaning of status-

: An inflection point is determined to be the max inflection point

after a little passing the point, however, the end sense status for

max inflection pint is expressed by status 3, 6 or 7.

: The max inflection point satisfying the end sense (dE) and

(dE/dmL) prints measurement results.

: The inflection point is not determined to be an endpoint due to

its direction.

: The inflection point is not determined to be an endpoint due to

the end sense (dE) smaller than preset dE.

: The inflection point is not determined to be an endpoint due to

the end sense (dE/dmL) is smaller than preset dE/dmL.

> EP determined value

- Total number of data

Note!

performed.

Data lists of all measurement results are stored, however, those data lists
are not printed where learn titration was performed or no titration was
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4-5-5.Graphic setup (Result 3)

Press [Result] key and select “Graphic”.

10 * Graphic x

Graphic Tyvpe :<IINMEISTYLEREL

Graphic Range:<MWanual>
Yolume Upper:[ 20.01mL

Yolume Lower:[ 0.0]1mL

Level Upper :[ 14.01pH

Level Lower :[ 0.0]1pH
[Exit]

Select graphic type.

The display changes as above. Point the cursor on the item by ™, 4] key.
For details of each item, see Chart 4-5-5.

Chart 4-5-5
Item Description
Graphic Type Select a type of titration curve (Titration Curve/Titr.Curve+Diff.)
Titration Curve : displays titration curve only.
Titr.Curve +Diff.  : displays titration curve and differential curve.
Graphic Range Select range mode (Auto/Fix) for titration curve:

Auto : changes the range according to the titration curve.
Fix : displays the curve within the range of titration volume and potential.
(Volume Upper) Set up upper limit (0-9999mL) of titration.

Displays when Graphic Range is Fix.

(Volume Lower) Set up lower limit (0-9999mL) of titration.

Displays when Graphic Range is Fix.

(Level Upper) Set up upper limit (0-+999999) of potential.

Displays when Graphic Range is Fix.

(Level Lower) Set up lower limit (0—+£999999) of potential.

Displays when Graphic Range is Fix.

(Time Upper) Set up upper limit (0-9999s) of titration time.

Displays when Graphic Range is Fix and titration form is Stat.

(Time Lower) Set up lower limit (0-9999s) of titration time.

Displays when Graphic Range is Fix and titration form is Stat.




4-6.Sample parameter setup
4-6-1.0utline of sample condition

Sample condition consists of sample number, sample ID, sample unit, sample size, etc.
This section describes sample conditions when the unit is used singly.

When optional peripheral like auto sampler is connected, refer to 6. Options.

4-6-2.Sample condition setup (Sample)

When [Function] key is pressed to show “Sample File” and if “No” is selected, the following description appears.
For “Yes” on “Sample File”, see 6-1-4 Sample condition setup.

Press [Sample] key.

¥ Sample *

Sample No. L
Sample ID L
Sample Unit HEE ¢
Sample Size : L
Molecular Weight: [
Equiv.Number - [
Operator :{Kvoto Taro >

[Exit]

Enter sample size.

The display changes as above. Point the item by cursor using [1], [{] key and set up by [«], [-] key or
alphanumeric keys. For details, see Chart 4-6-2.

Chart 4-6-2
Item Description

Sample No. The individual number of a sample. The number consists of [high order No. — low order
No.] (00—00 ~ 99-99), and the low order number increments by measurement until the
high order number is changed.
When a different sample is measured, use a different high order number for statistical
processing.

Sample ID Name a sample by a lot number or individual sample name.

Molecular Weight Set up molecular weight (0-999999) of a sample for measurement.

SMW in formula stands for this parameter.

Equiv. Number

Set up equivalent number (0-999999) of a sample for measurement.

SEQN in formula stands for this parameter.

Sample Unit

Select a unit for sample (g/mg/mL).

Sample Size

Enter the amount of a sample (0.0000—999999).

Operator

Select the operator.

Register the operator name or code on “Regist Operator” of “Setup”.

Note!

Only Size can be set up when Size Only is selected on Sample File of Function.
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4-7.Information on reagent (APB2)

Unit File is a file collecting information on the burette unit including reagent (reagent name, its concentration,

factor, calculation constant) and precision check record, etc.

The unit file is built-in and 20 of them are available, and when used in titration, the calculation formula

automatically uses its factor and other constant.

Press [APB] key to show “Unit File”.

* Unit File %

v

APB Unit File:
APB Unit HNo.

Reagsent Name

:[ 1

Factor L 1.0061]
Concentration : [ 0.11
Holecular Weight:[ 40.00]
Equiv.Number o 11]
Unit Tvpe <20mL>
Alarm : Off Set
Permit.Err. ol 0.02 1 mlL

Skip Save Load
:[NaOH-EtO0H 1

Enter APB unit nhumber.

The display changes as above. Point the cursor on the item for setting. Foe details see Chart 4-7.

Chart 4-7
Item Description
APB Unit File Operates APB unit file (Skip/Save/Load).
APB Unit No. Enter a number for APB unit file (1-20).

Reagent Name

Enter the reagent name

Factor

Enter reagent factor (0—999999).

When factor measurement is performed, it is automatically entered. When “7-13 auto
input function of statisties and factor/blank is setup, the average value of the factor
measured continuously is inputted automaticaly. In calculation formula, TF(titration

solution) or DF(fixed dose solution) stands for this parameter.

Concentration

Enter reagent concentration (0-999999).

In calculation formula, TN (titration solution) and DN(fixed dose solution) stand for this.

Molecular Weight

Enter reagent molecular weight (0-999999).
In calculation formula, TMW DMW stands for this parameter.

Equiv. Number

Enter equivalent number (0-999999) of reagent.
In calculation formula, TEQN,DEQN stands for this parameter.

Unit Type Select a burette of different capacity (1mL/5mL/10mL/20mL/50mL)
This can be the parameter to check precision of the burette.
Alarm Select Yes or No to set up alarm for remaining reagent (Oft/Set).
(Volume) Enter total reagent volume when the reagent is changed.
(Lower Volume) Set up the lower limit of remaining reagent for alarm.
(Next Replace) Set up a date for replacing reagent.
Permit. Err. Set up tolerance (0-9999) for precision check of a burette.
Note!

To display alarm message, Alarm setup has to be made by setting Lower
Volume and Next Replace.
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5.Measurement results (Function 1)

5-1.0utline of measurement results

Measurement results are stored in data file one after another. This section describes various functions using the
data. See Chart 5-1.

Chart 5-1
Function Description
Statistics The data can be edited into statistical data (Mean, SD, RSD).

By defining titration conditions, sample numbers, method name and calculation, statistics

can be obtained for a defined group.

Re-Calculation

Recalculation of a data file can be performed by changing calculation constant or sample

size.

Data Simulation

Re-detection of an endpoint can be performed when inflection point was too small in ratio
to determine an endpoint. The results of combined titration cannot be used for the

simulation of endpoints.

Load Data file in PC card is read and stored in Main unit.
For details, see “Read/store of data in PC card”.
Save Data file can be stored in PC card.
For details, see “Read/store of data in PC card”.
Note!

Maximum number of measurements that can be stored is 100. If it exceed
100, the oldest data are erased and replaced by new ones.

Press [Function] key.

¥ Function X

0.Method Fil
1.Data Fil
.Sample Fil
.Changer
.Re-Titr.
.Check Titr.
.Set Check
.Pericdic
.Buret Check
SAuto Start

5]
=]
e

(GO OO =l OO O L O3 MO

10.
11.
12.
13.
14.

Auto Statis.
Common Blank
pH Cal. Table
Card Utility

Memory Clear

Select item.

The display changes as above. Point the cursor to “Data File” by [T], [»L] key and confirm by [] key.
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* Data File x
No.M.No. Method Hame S.
01 12 Factor NaOH 0
02 12 Factor NaOH 0
x03 1 Factor NaOH 0
1 0
0
0
0

=
o - DDDDDDDDO

B [ Rl el MO = Ll D =

[=Ts]

2
04 3 Blank Acidity
05 3 Blank Acidity
*06 13 Blank Acidity
08 20 Acidity apple 05 -
MData SimulationiIEEEELE
[Re Calculation] [Save] [L

Select desired item.

[==R==R==Rnsinainnl ol

UﬂmMMM—l—l—l
W

— —|n

The display changes as above. Select by [«], [—] key and confirm by [] key.
If a data needs to be deleted from statistical calculation, point the data by cursor and press [Disp.] key. The (*) mark
appears to the next of the data number, and the data will be included in the statistics. To cancel, press [Disp.] key

again. The (*) mark disappears.

<Remarks of Data file>
* Data File x
No.M.No. Method Hame S.
01 12 Factor NaOH 0
02 12 Factor NaOH 0
*03 12 Factor NaOH 0
04 13 Blank Acidity 0
0
0
0
0

=
o - DDDDDDDQO

B [ Rl el MO = Ll D =

[=Ts]

05 3 Blank Acidity
*06 13 Blank Acidity
07 20 Acidity apple
08 20 Acidity apple -
MData SimulationiIEEEELE
[Re Calculation] [Save] [L

UﬂmMMM—l—l—l

L (o [ 0D 00 00 T T T

Select desired item.

M.No. : Method No. used for measurements
Method Name : Method name used for measurements
S.No. : Sample number
T : Calculation type
F  Measurement results on Factor
B  Measurement results on Blank

S Measurement results on Sample

Note!

Calculation type will not be indicated for the results of combined titration.
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5-2.Statistics

Press [Function] key to show “Data File” and select “Statistics”.

* Statistics *

[Statistics]
[Exit]

Method No. - Off Set
[ @
Method Name - Off Set
High Sample No. : 0Off Set
Calculation Type: OFffF Set
{Sample?>
Data Print : No Yes

Set up process by group.

The display changes as above. Use [1], [{] key to move the cursor to the desired item, and select the parameter by

[«1], [=] key and confirm by [] key. For details of statistical setting, see Chart 5-2.

Chart 5-2
Item Description

Method No. Statistical computation for a group of data is performed on those data of defined method
numbers (00-06, 10-47, 50-54).

Method Name Statistical computation for a group of data with specified name.

Sample No. Statistical computation for a group of data of high order sample number.

Calc. Type Statistical computation for a group of data of defined calculation type (Blank/Sample/
Factor).

Data Print Prints out statistical results after calculation.

Note!

Statistical calculation is complete when all the selected items are satisfied.
When selection of Method number is not “Set”, calculation is performed for
Method 00-47. For statistical computation for data of Method 50-54, Method
number must be specified.

Point the cursor on “Statistics” and confirm by [] key, then computation will start.
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* Statistics %

Titration Tvype : HNo
Conc. Ho. : 1]

Results: )
Mean : 48.052%
SD : 0.0111%
RSD : 0.0231%
[Exit]

Select concentration number.

The display changes as above. The display shows the results of statistics for calculation formula 1. When there is
a plural number of concentration calculation formula, No.2 and onward formulas can be shown by [«], [—] key.
The results of statistical computation (all calculation formulas) can be printed out by [Print] key.

Point “Exit” by cursor and press [!] key to return to previous display.

<Statistical calculation>

The statistical calculation results with Mean (mean value), SD (standard deviation) and RSD (relative standard
deviation). RSD is the same as CV (coefficient variance).

Mean, SD and RSD are calculated as follows:

Where n number of data: X1, X2, ....Xn;

_(XT+X2+A + Xn)

Mean ()_()

SD =

RSD =D 100(%)
X

Note!
When Mean value is zero, RSD does not come to zero but the display screen
and printing will become blank (space).
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5-3.Re-Calculation

In case of Standard Method (No.00-06) or User defined Method (No.10-47), the results of re-calculation appear as
shown below to the left. On the other hand, Combined Method (No.50-54) shows the message prompting entry of

group numbers of the combined Method for executing re-calculation. Enter group numbers and confirm with []

key. After the group numbers are confirmed, point the cursor on “Re-Calculation” with M, ¥ key, and confirm

with [] key.

*Re—-Calculatlon(Comblne)”*

[ExIt]

Group No.(1-3) :[1]

[Re-Calculatlon]

Set up Group No.

The display changes as above. For details, see Chart 5-3.

Chart 5-3

Item that can be changed

Description

Sample size

Press [Sample] key to change “Size”.

Point “Exit” by cursor and press [ ] key. The results of recalculation will appear.

Calculation formula

Press [Result] key to select “Calculation” and change concentration formula.
For details, see “4-5-2. Calculation formula setup”.

When [Esc] key is pressed. The results of recalculation will appear.

Constant

Press [Result] key to select “Constant” and change each constant.

When [Esc] key is pressed. The results of recalculation will appear.

Print format

Press [Result] key to select “Report” and change print format.

When [Esc] key is pressed. The results of recalculation will appear.

Reprint

Press [Print] key. (#) mark appears to sample number after printed.

<Example of printout>

[Re-Calculation]

Method No. : 10
<Auto Titr.>

Model : AT-510
Serial No. : NZA09802

Sample No. : 01-01 (#)
Date : 1999/08/05 00:24
Sample ID : 99080501

Method Name: 3.00 [pH] 13.00
Juice 0.000
Titr.Time :00:00:55 I LT ‘ T ‘
Size : 5.0000mL L
Mw : 1.0000 -
EQ : 1.0000 B
Conc-1 0.8227 B
End Point-1 L
Volume : 2.2234mL -
Potential : 8.3pH B
5.000
Name : <Kyoto >
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5-4 Data Simulation

Simulation is used to re-detect the endpoint when inflection on titration curve is too small to find an endpoint.

Press [Function] key to show “Data File” and point the cursor on a data for EP re-detection using ™, ] key. Point
the cursor on “Data Simulation” by [«], [—] key and confirm by [] key.

* Data File *
Data Simulation

J.Pin-Point EP

0. Auto Simulation
1.Manual End Point
2. Manual Intersect

Select method to re—determine EP.

The display changes as above. Point the cursor on the re-detection method by ™, V] key and confirm by [] key.

Four methods are available for simulation as shown in Chart 5-4.

Chart 5-4

EP re-detection method

Description

Auto Simulation

When an endpoint is not found, it automatically sets EP sense and detects preset
number of endpoints. This method is applicable to EP Stop, Full and Intersect

titration forms.

Manual End Point

An endpoint is determined where the preset end sense is satisfied. This method is

applicable to EP Stop and Intersect titration form.

Manual Intersect

An endpoint is determined where desired two lines cross a point. This method is

applicable to all titration forms except Stat.

Pin-Point EP

Any desired point on titration curve can be an endpoint. This method is

applicable to all titration forms except Stat.

Note!
When simulation is

differential difference or angle difference) for the Method are automatically

adjusted.

Simulation does not apply to the results of Learn titration and Combined

titration.

executed, end sense parameters (potential difference,
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5-4-1.Auto Simulation

Press [Function] key to show “Data file”, and select the data for simulation by cursor using ™, ] key. Point the

cursor on “Data Simulation” by [<], [—] key and confirm by [] key.

Select “Auto Simulation”.

* Data File *
Data Simulation

End Point No. - [HI

[Execute]l
[Exit]

Enter number of endpoints.

The display changes as above. Enter the number of endpoint and confirm by [] key.

01 8.00
01-01 [pH]
[Auto Titration 1
CO1 2.7902ppm
C02 4.3456ppm
C03 10.2256ppm
.
5.00

0.0000 [ml] 15.000

Recalculated results.

When simulation is finished, the display changes as above. Press [Print] to print out the results to the format

selected on “Report”. (#) mark will appear to the sample number to show that it is simulated.
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5-4-2.Manual End Point

Press [Function] key to show “Data file”, and select the data for simulation by cursor using ™, ] key. Point the
cursor on “Data Simulation” by [«], [—] key and confirm by [] key.

Select “Manual End Point”.

* Data File #*

Data Simulation

End Point No.: [HI
AE Sense -0 50]
AEfAmL Sense [ 100]

[Executel
[Exit]

Enter number of endpoints.

The display changes as above. Enter the number of endpoint and end sense value confirm by [] key.

01 8.00
01-01 [pH]
[Auto Titration 1

5.00
0.0000 [ml] 15.000

-

Recalculated results.

When simulation is finished, the display changes as above. Press [Print] to print out the results to the format

selected on “Report”. (#) mark will appear to the sample number to show that it is simulated.



5-4-3.EP re-detection by Manual Intersect

Press [Function] key to show “Data file”, and select the data for simulation by cursor using ™, ] key. Point the
cursor on “Data Simulation” by [<], [—] key and confirm by [] key.

Select “Manual Intersect”.

* Data File *
Data Simulation
End Point No. : [HI

[Executel
[Exit]

Enter number of endpoints.

The display changes as above.
Enter the number of EP (max 2 points) and confirm by [] key.

* Data File *
Data Simulation
1 4

End Point 1 [pH]
P1 5.0000mL ﬁh&x\

0
0. 0000[mlL] 32 000

Decide first EP.

The display changes as above. Move the cursor line to the start point of first tangent using [<—], [>] key and
confirm by [] key.

Then, move the cursor line to the end of first tangent and confirm by [] key.

Continue these steps to decide the second tangent.

The crossing point of first and second tangent is the EP1.

If the number of endpoint is two, the second EP is decided by following the same steps.
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01 8.00
01-01 [eH]
[Auto Titration 1
CO1 2.7902ppm

5.00
0.0000 [ml] 15.000

Recalculated results.

When EP re-detection is finished, the display changes as above. Press [Print] to print out the results to the format

selected on “Report”. (#) mark will appear to the sample number to show that it is simulated.

Note!
The results of Manual Intersect will be cleared when other method of EP
re-detection is executed.
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5-4-4 .Pin-Point EP detection

Press [Function] key to show “Data file”, and select the data for simulation by cursor using ™, ] key. Point the
cursor on “Data Simulation” by [<], [—] key and confirm by [] key.

* Data File *
Data Simulation
End Point No. :[HI

[Execute]l
[Exit]

Enter number of endpoints.

Enter the number of endpoints and confirm by [] key.

* Data File *
Data Simulation

14
[pHI]

End Point 1

14.3000mL
13. 21 pH

0
0. 0000[mlL] 32 000

| :enlarge, T :reduce,<—— :move,

The display changes as above. Move the cursor line to the vicinity of endpoint by [«], [—] key. The titration
volume and EP potential at a point of cursor appear.

When [1] key is pressed, the vicinity of cursor line is enlarged, and when [{] is pressed, the enlarged area is
reduced to the original size.

When [d] key is pressed, the endpoint is decided. Continue this step for the preset number of endpoints.

01 8.00
01-01 [pH]
[Aut

co

o Titration ]——hhaﬂmh\
1 0.7902ppm

5.00
0.0000 [ml] 15.000

Recalculated results.

When the last endpoint is decided, the display changes as above. Press [Print] to print out the results to the format

selected on “Report”. (#) mark will appear to the sample number to show that it is simulated.
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6.0Options

6-1.Multiple Sample Changer (Function 3)

When the unit is connected to the auto sampler, continuous measurements of the same sample can be automated or

a different type of sample can be repeated continuously.

The auto sampler also

refer to the manual of

performs pre-dose, electrode cleaning or drain the waste in beaker automatically. For details,

the sampler.

6-1-1.Select a sample changer

Press [Function] key. Point the cursor on “Changer” by ™, ¥ key and confirm by [] key.

* Changer *

Changer

Changer File: Skip Save Load
Sequence No.: [1]

[Parameter Set]

off cHa- [MA-

[Exit]

Select

auto sampler.

The display changes as above. Select the sampler to connect by [«], [—] key.

Chart 6-1-1

Item to select

Auto sampleler that can be connected:

Off When auto sampler is not connected
CHA- When CHA-500-12 or CHA-500-18 is connected
CHG- When CHG-310 or CHG-510 is connected
Note!
For details of connecting and usin the auto sampler, refer to its operation
manual.
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6-1-2.Standard sequence

For automatic rinsing in CHA-500, the rinse sequence has to be set up on AT-510. Five types of difference

sequence are provided: standard sequence (1 to 4) and user defined sequence (5). In this section, standard

sequence is explained.

Press [Function] key to select “Changer”. Select CHA- on Changer. Sequence 1 to 4 can be selected. Point

[Parameter Set] by cursor and confirm by [] key.

* Changer *

* Changer *

Shower Time [ E]s

Changer off cHa- [HN- Drainl Time [ 5]s

Changer File: Skip Save Load Samp.Drain Time: [ 0ls

Sequence No. : [1] Pre-Dose . 0ff Set
[Parameter Set] [Exit]

[Exit]

Select auto sampler.

Enter time for electrode cleaning.

The display changes as above. See Chart 6-1-2 for more details.

Chart 6-1-2

Setup item

Description

Shower Time

Set up showering time (0-9999s) for electrode in rinse bath.

Rinse Time

Set up dispensing time (0-9999s) of solvent to the electrode rinse bath.

Drainl Time

Set up draining time (0-9999s) after shower in the bath.

Drain2 Time

Set up draining time (0-9999s) of solvent from the bath.

Wait Time

Set up time (0-9999s) for dipping or regenerating the electrode in the bath.

Sample Drain Time

Set up time (0-9999s) to drain out the sample liquid.

This is set up when optional post treatment is connected.

Pre-Dose
(Dose APB)

(Pump Time)

(Dose Wait Time)

Select fixed dose for pretreatment (Off/Set).

Select Yes/No of fixed dose using APB-510.

This appears when Pre-dose is Set.

Set up time (0-9999s) for fixed dose by pump.

This appears when Pre-Dose is Set.

This is set up when the fixed dose pump is connected.

Set up time (0-9999s) to wait after fixed dose at pretreatment.
This appears when Pre-Dose is Set.

This time delay is useful for a sample to dissolve or to react after fixed dosed.
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6-1-3.User sequence

For automatic rinsing in CHA-500, the rinse sequence has to be set up on AT-510. Five types of difference
sequence are provided: standard sequence (1 to 4) and user defined sequence (5). In this section, user sequence

is explained.

Press [Function] key to select “Changer”. Select CHA- on Changer. Select sequence 5. Point [User Sequence]
by cursor and confirm by [] key.

¥ Changer x

Before Titr. Wash Ho.:<S5eq.1>
After Titr. Wash No. :<{Seq.2>
Final titr. Wash No. :<Seq.3>

[Exit]

Select sequence number.

The display changes as above. User sequence has three types of setting. See chart 6-1-3-1 for details.
Chart 6-1-3-1

Type of setting Description

Before Titr.Wash No. Set up rinse sequence at start-up of auto sampler.

Up to 5 sets of rinse sequence can be stored.

After Titr. Wash No. Set up rinse sequence after titration is over.

Up to 10 sets of rinse sequence can be stored.

Final Titr. Wash No. Set up rinse sequence after all measurements are over.

Up to 5 sets of rinse sequence can be stored.

Select sequence number to edit and show individual file.

¥ Changer % v
1.¢ Shower > 2.< Rinsel >
3.<W.S5tir.0n > 4.< Shower >
h.< Drainl > B6.< >
F.< ------ > 8. ------ >
9.< ------ >10.< ------ >

11.¢ —----- >12.¢  ------ >

13.¢  ------ >14.¢ —----- >
15.< ------ »16.< ------ >
17.<  ------ >18.< ------ >
19.¢  ------ >20.¢ ------ >
Select desired event.

The display changes as above. Select the event command by [«], [—] key and confirm by [] key.

Up to 20 sets of event command can be set.
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The meaning of each command is described in Chart 6-1-3-2.

Chart 6-1-3-2
Command Description

Shower Washing by shower in the rinse bath.
Rinse Delivery of rinse solvent into the bath.

Active time is set by Rinse Time.
Drainl Drain the shower solvent from the bath.

Active time is set by Drain 1 Time.
Drain2 Drain the solvent from optional pump.

Active time is set by Drain 2 time.
Wait Dip the electrode in the rinse bath.

Use this command to regenerate the electrode after non-aqueous titration.
W.Stir.On Turn On the stirrer at rinse position.
W.Stir.Off Turn Off the stirrer at rinse position.
T.Stir.On Turn On the stirrer at titration position.
T.Stir. Off Turn Off the stirrer at titration position.

Set up closing the sequence.

For time setting of each event, see Chart 6-1-2 Standard Sequence.

ACaution!

User defined sequence is specified by individual user, and we are not liable
for any unexpected measurement results caused by the sequence.

For example:
Prolonged measurement due to unstable potential caused by insufficient
regeneration of electrode after non-aqueous titration or unexpected gas
generated by mixing different solutions due to insufficient Drain
1Time/Darin 2 Time in separate draining.
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6-1-4.Sample condition setup (Sample)

If a multiple sample changer is connected , show “Sample File” of “Function”.

Confirm the “Sample File” is “Yes”, and then confirm the setting of “Size only”.

Press [Sample] key.

* Sample *

Sample File : BN Save Load
Max Measure No. :[100]

Next Measure No. : [ 1]

Me thod :<¥ariable?>
Size Unit :<¥ariable>
Operator :<Kyoto >

[Set Parameter]
[Exit]

This is sample filing.

The display changes as above. For each parameter setting see chart 6-1-4-1 below.

Chart 6-1-4-1

Type of setting

Description

Sample File

Set up operating PC card (Skip/Save/Load).

Skip: Sample File stored in Main unit is used.
Save: Saple File in Main unit is copied to PC card.
Load: Sample File in PC card to Main unit.

Max Measure No.

Set up the number of samples (1-100) in Sample File.

* Set up the number of samples on the rack of auto sampler.

Next Measure No.

Set up the conditional number (1-100) in Sample File for the next measurement.
This number is not the number on the carousel. This is a conditional table number.
<In case of Next Measure No. 3>

Max Measure No.=100

1 -2 -3 -
Next Measure No.=3 —T

3-4-565- - - 98 - 99 - 100
( J

4 - 5 - - 98 - 99 - 100

Number of samples=(Max Measure No.)-(Next Measure No.)+1

= 98 measurements

Method Select Variable or Current for measuring condition for each sample. This cannot be
chosen when “Size Only” is “Yes”.

Size Unit Select Variable or Current for sample size unit.
This cannot be chosen when “Size Only” is “Yes”.

Operator Enter the operator’s name.

This cannot be chosen when “Size Only” is “Yes”.

For sample parameter setup, point [Set Parameter] by cursor, and then confrim by [] key.
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<When “Size Only” is “No”> <When “Size Only” is “Yes™>

* Sample * t Sample *
No. S HNo. Size Sample 1D

Sample File No. [ 11 1 01-01 [ 5 oloo] 8s0901
Sample MNo. :[o1-011 2 01-02 [ 4.9802] 5950901
Sample 1D - L 1 3 01-03 [ 5.0123] 590901
Method No. :[10] 4 02-01 [ 4.99502] 950803
Sample Unit 1 Lg> 5 02-02 [ 4.5851] 950803
Sample Size :[]g 6 02-03 [ 4.9625] 990803
Molecular Weight:[ 40. 0] 7 03-01 [ 4.9837] 950456
Equiv. Number o [ 1] 8 03-02 [ 4.9378] B90456

[Next Pagel 9 03-03 [ 4.9588] B90456

[Exit] [Exit]
Enter sample size. Enter sample size.

The display changes as above. The contents differ from how “Size Only” is selected. For each parameter, see Chart

6-1-4-2.
Chart 4-6-2
Item Description

Sample File No. Enter the number of Sample File.

It is available to set only unmeasured sample file.

Sample No. The individual number of a sample. The number consists of [high order No. — low order
No.] (00-00 ~ 99-99), and the low order number increments by measurement until the
high order number is changed.

When a different sample is measured, use a different high order number for statistical
processing.

Sample ID Name a sample by a lot number or individual sample name.

Sample Unit Set up a unit for sample (g/mg/mL).

Sample Size

Enter the amount of a sample (0.0000~999999).

Molecular Weight

Set up molecular weight (0~999999) of a sample for measurement.

SMW in formula stands for this parameter.

Equiv. Number

Set up equivalent number (0~999999) of a sample for measurement.
SEQN in formula stands for this parameter.

Note!

When “Size Only” is “Yes”, the display shows as above (right).
Setting item is only “Size”.
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6-2.Using a balance

106

6-2-1.Selecting a balance (Setup 0)

A balance can be connected to this unit for automatic transfer of sample weight or burette precision check. It is

important to connect a balance correctly.

Press [Setup] key and select “Interface” by cursor using [1], [¥] key and confirm by [] key.

¥ Interface x

0.RS-232C
1. Printer

Select item.

The display changes as above. Select “Balance”

by cursor using [T], [{] key and confirm by [J] key.

¥ Interface x

Balance HR 4 KEHM >

[exit]

Select balance maker.

The display changes as above. Select your balance out of KEM/Mettler/A&D/Shimadzu/Satorius, and confirm

by [] key.

ACaution!

Not all of the balances commercially sold cannot be connected to this unit.
Some balance cannot be connected. Check with our dealer or sales rep to
see if your balance can be connected.

Note!

with the unit.

For balance setting, refer to the manual of the balance.
Use default value for communication between the balance and the unit.
Set the balance to send the data continuously to match digital configuration




6-2-2.Automatic transfer of sample weight from a balance

1) Press [Sample] key. If Sample File of Function is “Yes”, point the cursor on “Set Parameter” using [17], [] key
and confirm by [] key.
2)

* Sample *

Sample File No. :[ 11

Sample No. :[01-011
Sample 1D : [ ]
Method No. :[101]

Sample Unit 1 {g>

Sample Size B 0.00000H
Molecular Weight:[ 40.017]
Equiv.Number : [ 1]

[Next -Page]
[Exit]

Enter sample size.

The display changes as above. Point the cursor on “Sample Size” by [1], [{] key and press [Disp.] key.

3) Place a piece of wax paper or a beaker in the balance to cancel tare. The display of Sample Size on the unit will
show 0.0000g.

4) Load a sample in the balance.

5) “Sample Size” column will show the weight, and when the reading is stable, press [./] key. The sample weight
is transferred and input in AT-510 at this point.
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6-2-3.Automatic transfer of data for precision check

Burette precision is checked by filling the burette with pure water. The AT-510 with a balance connected can

read the weight of delivered water automatically.

1) Press [Function] key.
2) Point the cursor on “Burette Check” by [1], [{] key and confirm by [] key.

3)
¥ Burette Chck *
APB No. [
Unit No. [ 11
Unit Type 20mL
Permit. Err. + 0.020 mL
Temperature [ 25.01°C

[Burette Check]
[Exit]

Enter active burette number.

The display changes as above. According to 7-2. Check method of burette precision, set up parameters by [T],

[¥] key
4) Point the cursor to [Burette check] and press [] key.
5)
¥ Burette Check x
APB No. : 10 (20mL)
Permit. Err. 0.02 mL
Temperature = 25.0 °C
No.1L 19.9874]¢ 20,000 mL
No.2[ 0]1e 0 mL
No.3L[ 0]1e 0 mL
Ave. 0 g 0 mL

Aspirate by Start key.

The display changes as above. Press [Disp.] key while the cursor stays on the first weight entry.
6) Place a beaker in the balance and cancel the tare. The reading will become 0.0000g.
7) Press [Start] key to activate the burette, which delivers water into the beaker.
8) The display will show the delivered weight, and after it is stable, press [] key.

The delivered weight is now input.

9) The cursor moves to the second weight entry. Press [Disp.] key and repeat the same steps.
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6-3.Connecting other printer

6-3-1.0utline of printer connection

Other than IDP-100 printer, the unit can be connected to other printers listed in Chart 6-3. Match the digital
configuration of the printer and the unit.

Chart 6-3
Printer Connecting cable Setup on titrator Printer protocol
Seiko Connecing cable Printer DP- Set the dip switch as below:
DPU-414 980300007 112131415161 718
Dip SW-1 |OFF| ON | OFF|OFF|OFF|OFF| ON | ON
Dip SW-2 | ON|OFF| ON| ON| ON| ON | ON | ON
Dip SW-3| ON| ON| ON | ON | ON | OFF|OFF|OFF
Baud Rate : 4800
Parity : None
Data Bits 08
Stop Bits !
Citizen Connecing cable Printer IDP- ON Baud Rate 4800
BM-91 4 Parity :None
comsto| ooy A0UN0UNG| B 3
12345 67 8| StopBits :1
Citizen Connecing cable Printer Other Does not print titration curve.
CBM-270 980300004 Match digital configuration of printer and titrator.
Canon Converter Printer A4 Prints our on letter size.
BJC-85 | (With Connecing Set the digital configuration of converter as below.
cable) 1 2 3 4 5 6 7 8
Dip SW-1 |OFF| ON | OFF|OFF|OFF|OFF| ON | ON
980200017 Dip SW-2 | ON|OFF| ON| ON| ON| ON | ON | ON
Dip SW-3| ON| ON | ON | ON | ON | OFF|OFF|OFF
Baud Rate : 4800
Parity : None
Data Bits 08
Stop Bits 1
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6-3-2.Set up a printer (Setup 0)

Press [Setup] key and select “Interface” by cursor to show “Printer”.

¥ Interface x

Printer

R4 DP -}
[Exit]

Select printer to use.

The display changes as above. Point the item by cursor using M. ¥ key and select the protocol by [«], [—] key.

See Chart 6-3-2 for protocol setting.

Chart 6-3-2
Prorocol Description
Printer Select a printer (IDP-/DP-/Other/A4).
See Chart 6-3-1 for details.
Baud Rate Select communication speed (300/600/1200/2400/4800/9600).
This appears when “Printer” is “Other”.
Parity Select parity (None/Even/Odd).
This appears when “Printer” is “Other”.
Stop Bit Select stop bit (1/2).
This appears when “Printer” is “Other”.
Data Bit Select data bit (7/8).
This appears when “Printer” is “Other”.
Note!

To print correctly, both digital configuration of printer and titrator must be
matched. If not, it may not print or stops printing. For protocol on printer,
see its manual.
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6-4.Download the data to a personal computer
6-4-1.Data acquisition software (SOFT-CAP)

The optional software SOFT-CAP is Windows 95/98 compatible and can download the measurement data to
Microsoft Excel or store in CSV format through RS232C port.

By this software, starting titration or reset can be commanded by the computer.

<Receiving data>
The SOFFT-CAP software can export the measurement results as follows:
1) It transfers the data to Microsoft Excel workbook.
2) It stores the data in CSV format so that Lotus 1-2-3 spreadsheet can be used.

<Sending data>

The personal computer can send commands including titration start and reset.

Note!
For details, see the operation manual for Data Acquisition Software
(SOFT-CAP).

6-4-2.RS-232C output

<Outline of RS2332C>
This instrument is equipped with RS232C interface which is the standard bit serial data communication.
The RS232C interface is proved to correct communication between modem and terminal (peripheral).
This unit is set to terminal mode as a peripheral of computer. Most of the existing personal computers are
equipped with RS232C interface and set to terminal mode.

However, even between the peripherals, data communication is possible by way of appropriate configuration.

(some computers can switch modem from/to terminal mode)
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<Signal level>

It conforms to JIS X5101.
Logics Signal level
1 -3~-15[V]
0 +3 ~+15[ V]
Stop bit
1 N
0 "~ — —
Start bit Data bit Parity bit

The above pattern shows the letter “A” (ASCII code 41H).

<Connector>

The connector conforms to JIS X5101 and male type 9 pins, and its configuration is as follows:

Pine number Signal Direction

2 RXD (Receving Data) IN

3 TXD (Sending Data) OouT

4 DTR (Data terminal Ready) ouT

5 SG (Signal Ground)

6 DSR (Data Set Ready) IN

7 RTS (Request To Send) ouT

8 CTS (Clear To Send) IN

[Caution]
The data signals for TXD and RXD are negative logic, and the control signals for RTS, DSR and DTR are

positive logic.

<RS232C data input/output>
For details of command and data format for input and output by RS232C, refer to the manual for RS232C.
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6-4-3.Communication protocol with personal computer

This instrument can export data to an external computer via RS232C or controlled by the computer. The digital

configuration must be matched. In this section, the protocol on the titrator is explained.

Press [Setup] key, and point “Interface” by cursor by [1], [¥] key and press [/] key. Then, point “RS232C” by
cursor by [17], [¥] key and confirm by [] key.

¥ Interface x

Parity

Baud Rate: <[FETNI>

:Even 0dd None
Stop Bit :1
Data Bit :7 8

[Exit]

Select baud rate.

The display changes as above. Set up communication protocol. See Chart 6-4-3.

Chart 6-4-3
Protocol Description
Baud Rate Set up communication speed (300/600/1200/2400/4800/9600).
Parity Select parity (None/Even/Odd).
Stop Bit Select stop bit (1/2).
Data Bit Select data bit (7/8).
Note!

Communication protocol between the computer and the titrator must be

matched.

If not, data is distorted or the communication stops halfway.
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6-5.pH temperature compensation table card (984340175)

6-5-1.0utline of the optional temperature compensation table card

This instrument can install the temperature compensation table of pH standarad of ASTM, DIN, BS, NF and JIS.

With this table intalled, pH value can be automatically calibrated. In this unit, JIS pH temperature compensation

table is pre-installed.

For other pH standard liquids, see Chart 6-5.

Chart 6-5
Standard | pH liquid | Spec. No. Standard components
JIS pH4 JIS K0019 | 0.05mol/L-Potassium hydrogen phthalate
pH7 JIS K0023 | 0.025mol/ L-Potassium hydrogenphosphate —
0.025mol/L-Sodium hydrogenphosphate
pHO9 JIS K0021 | 0.01mol/L-Sodium tetraborate
ASTM pH4 0.05mol/kg-Potassium hydrogen phthalate
pH7 E70-97 | 0.025mol/kg-Potassium hydrogenphosphate —
0.025mol/kg-Sodium hydrogenphosphate
pH9 0.01mol/kg-Sodium tetraborate
DIN pH4 Dissolve 10.21g (KHCgH40O,) in 1000mL (25°C) water.
pH7 19 266 Dissolve 3.38g (KH,PO,)+3.53g (Na,HPO,) in 1000mL (25°C) water.
pHO9 Dissolve 3.814g (Na,B,0O7-10H,0) in 1000mL (25°C) water.
BS pH4 Dissolve 10.21g (KHCgH40O,) in 1000mL (20°C) water.
pH7 1647 Dissolve 3.39g (KH,PO4)+3.54g (Na,HPO,) in 1000mL(20°C) water.
pH9 Dissolve 3.80g (Na,B40;-10H,0) in 1000mL (20°C) water.
NF pH4 Dissolve 10.21g (KHCgH40,) in 1000mL water.
pH7 T90-008 | Dissolve 3.402g (KH,PO,) + 3.549g (Na,HPO,) in 1000mL water.
pHO9 Dissolve 3.81g (Na,B,0;-10H,0) in 1000mL water.
Note!

The option card can be used only in the instrument where the card is
installed. For use in other instrument, the installed temperature
compensation table has to be uninstalled by the option card.

For more details on how to use the card, refer to the manual of the optional

card.
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6-5-2.Installation of option card (Function 13)

1) Press [Function] key.
2) Point the cursor on “Card Utility” by [T], [{] key and press [] key.
3)

¥ Card Utility %

0.Delete File
1.Format

2_Card Infomation
3.Install Table
4. Uninstall Table

Select item.

The display changes as above.
4) Insert the option card (984340175) into the slot of the unit.
5) Point “Install Table” by cursor and press [] key.

6)
* Install Table %
[Exit]
*ASTM 08/05/1999 14:05
*DIN 08/07/1999 16:26
g8s  08/08/1999 10:39]
*NF 08/09/1999 12:19

Select a file to load.

The display changes as above.
7) Select the temperature compensation table to be installed by M key and confirm by [] key.
8)

* Install Table %

pH Table

File Name : ASTHM

File will be Installed. 0K?
M Yes

Select a file to load.

The display changes as above. Point the cursor on “Yes” and confirm by [] key.
9) After installation is finished, press [Esc] key.

10) When the display returns to reset condition, remove the card from the slot. This the end of card installation

ACaution!

While the card is being installed, do not remove it. It will not only give
damage on the unit but also the data in the card may be destroyed.
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6-5-3.Uninstallation of option card

1) Press [Function] key.
2) Point the cursor on “Card Utility” by [T], [{] key and press [] key.
3)

¥ Card Utility %

.Delete File
.Format

.Card Infomation
.Install Table
.Uninstall Table

YOS D — O

Select item.

The display changes as above.
4) Install the card into the slot.
5) Point the cursor on “Uninstall Table” and press [] key.
6) Follow the message on display to uninstall.

7) After uninstallation is finished, press [Esc] key.

8) When the display returns to reset condition, remove the card from the slot. This is the end of uninstallation.

Note!
After uninstalled, the JIS temperature compensation table is automatically
set in.

ACaution!

While the card table is uninstalled, do not remove the card. It will not only
give damage on the unit but also the data in the card may be destroyed.
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6-6.0ptional electrode cleaning unit (MW-510)

6-6-1.Connecting the electrode cleaning unit

1) Insert the tube end of manual pump (985090008) into the solvent inlet of shower ring (985500050) of the

electrode cleaning unit.
2) Remove the electrode holder from the stand rod.
3) Install the shower rind to the stand rod.

4) Connect the other end of pump tube to the manual pump.

5) Install the electrode holder which was once removed (2).
Shower ring

Solvent container

6) Remove the nozzle of solvent container.

7) Fill the container with 1L pure water for cleaning.

Nozzle

ACaution!

The solvent container is made of polyethylene and the tube is of silicone

material.
Do not use organic solvent or acid/alkali solvent. It will cause the eventual

leaking.
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6-6-2.Cleaning the electrode

1) Place a beaker to receive the solvent dripping.

2) Lift the electrode holder a little higher than the present position.
3) Push down the pump head.

ACaution!

If the pump head is pushed too hard, the solvent may splash out.
Care should be taken in pressing down.




6-7.Connecting the external burette

This unit can connect maximum 9 external burettes and control them. Use APB connecting cable (980305030) as
illustrated.
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@@ o

980305030

Note!

To control an external burette, digital address has to be set up on the
burette.

See the manual for external burette for address setting.
For how to operate the unit, see 7-5. Operating the burette manually.
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6-8.Application card (984340173)

The optional application card contains examples of various measurements. These exemplified settings can be
downloaded to users method (Method 10 - 47).

1) Insert the application card into the slot in front of the main unit.
2) Press [Function] key and point the cursor to “Method File” by [T], [»L] key and confirm [] key.
3)

* Method File #
M. No. Method Name
0 NaOH
1 Factor HCI
2 Blank HCI
3 Auto Titration
4 Auto Titration
5
1]
7
[

Auto Titration
Auto Titration
NaZ2C204 ppm

Copy] [savel L o a df

1
1
1
1
1
1
1
1

Select desired item.

The display changes as above. Point the cursor to the Method to copy the application by [T], [¥] key.
4) Point the bottom cursor to “Load” by [«], [—] key and confirm by [] key.
5)

* Method File x

[Exit]

Petroleum

Foods

Standard Solution
General

Galvanics

Dil & Fats

3td reference material

Select a file to load.

The display changes as above. Select the folder by [«—], [—] key and confirm by [] key.
6) Point the cursor to the application to read and press [] key.

Note!
When a Method is read in, the previously stored Method is erased. It is
recommended to copy an important Method to another Method or store it in
the memory card.
For optional memory card, refer to its manual.
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6-9.Karl Fischer moisture titration unit (KF-510)

This instrument can perform volumetric moisture titration by using optional KF unit.

6-9-1.Installation of the option

1) Make sure the power switch is in OFF position as shown.

(7

2) Install the KF measuring cell (987403001).

3) Install M-714 electrode, desiccant tube, ball stopper and titration nozzle.

Note!
Before the electrode and desiccant tube are installed, apply the supplied KF
grease (984333138) to the sliding area.

4) Connect the cable of M-714 electrode to “DETECTION ELECTRODE” on the rear of the optional unit.

5) Connect the cable (980300006) of optional unit to “MAIN UNIT” of preamplifier in the supplied stirrer.

6) Connect the cable of optional unit to “PREAMP” of its rear, and the other end to Detector No. 2 (R1, M1) of
preamplifier in the stirrer. The black lead is for R1 jack and the red lead for M1 jack.

7) Connect the cable (980300006) to “MAIN UNIT” of the optional unit and to the stirrer connector of AT-510

main unit.

3)~
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6-9-2.Parameter setting for KF titration

Measurement conditions have to be set up for moisture measurement. This instrument is equipped with Method
04 : KF Titration designed for moisture titration. Use Method 04 or copy it to users method (Method 10 - 47) for

actual moisture measurement.

Note!
Refer to 4-2. Method file for setup and for how to copy a method.

<KF moisture titration mode>
mvA Dispense Speed - When potential is lower than Rel. Change Lev.,

— W

titration solution is continuously dispensed

according to Dispense Speed. When it exceeds Rel.

Change Lev., titration changes to one second cut-off
mode until it reaches End Point Level.
********************** - When the potential returns to more than Rel.

Change Lev., titration solution is dispensed

> according to Dispense Speed.
- End point is determined after End Time and above
End Point Level.

Change the Method to 04 or copied from Method 04. Press [Titration] key.

10 ¥ Titration Para. x v

Method Name :[K F Titration 1
Method Type :<[IETECETH>
Titration Mode - K F Titr.

APB No. [ 1]

Unit No. L 11

Detector No. 1]

Unit <{m¥ >

Max VYolume [ 20.001mL

Direction :{Negative>
[Exit]

Select method type.

The display changes as above. Point the cursor to the item by ™, 4] key and select by [«], [—] key. Enter by
alphanumeric key and confirm by [!] key. For each setup, see Chart 6-9-2-1 and 6-9-2-2.
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Chart 6-9-2-1

Setup item Description
Method Name Set up method name.
Method Type Method type is displayed. It is Titration Fixed.
Titration Mode Current control mode is displayed.
APB No. Select the burette number (1 - 10) for titration.
Unit No. Select the burette unit number (1 - 20) for titration.
Detector No. Select the detector number. (1 - 3) for titration. In this case, “1” is selected.
Unit Select potential unit. In this case, “mV” is selected.

Max Volume

Set up maximum titration volume (0-9999s).

Direction

Select titration direction. Set it to “Negative” for this titration.

Press [Control] key.

Dispense Speed :[  501s/mL

Gain :L11]

Data Samp.Pot. :[ 10]m¥

Data Samp.¥Yol. :[ 0.051mL
1

[Exit]

10 ¥ Control Para * v
Rel.Change Lev. :[l 75Im¥
End Time :[ 301s

End Point Level:[ 75T m¥
Limit Time :[ 6001s

Enter potential level to change.

The display changes as above. Point the cursor to the item by 11, [V] key and select by [«], [—>] key. Enter by

alphanumeric key and confirm by [] key. For setup, see Chart 6-9-2-2.

Chart 6-9-2-2

Setup item

Description

Rel. Change Lev.

Set up relative potential (0~+£2000) to switch continuous isokinetic dose and intermittent

titration. The potential is relative to End Point Level. Typically set to 75mV.

End Time Set up the end sense time (0~9999s). When time elapses over the end level, the end point
is determined. Typically 30 seconds is set for the end sense time in KF titration.

End Point Level Set up the end level (0~+2000). Typically 75mV is set for the end level in KF titration.

Limit Time Set up the limit time (0~9999s) for titration.

Dispense Speed

Set up dispense speed (0~9999s/mL) in continuous isokinetic dose titration.

Gain

Set Gain of potential. Typically set to 1.

Data Samp. Pot.

Set up the data sampling potential (0~10000).
Since potential of KF titration fluctuates sharply, set larger potential (10~100mV) for data

sampling.

Data Samp. Vol.

Set up titration volume (0~9999mL) for data sampling.
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6-9-3.Calculation formula

In KF titration, it is necessary to set up calculation formula for moisture content. Refer to 4. Measurement under

optimum condition for a sample, and also refer to Chart 6-9-3 for typical formulas.

Chart 6-9-3
Application Calculation Formula Constant
Calculation of water content | Sample:
(mgH>0) (EP1-BL1) xTF
Titration by weighing liquid | Sample: K1=1000
or solid sample (EP1-BL1) xTFxK1/SIZE
Dissolve sample in advance | Sample: Kl= [B + Wfoj %1000 — [A X Bj
and titrate a part of the (EP1-BL1) xTF)/SIZExK1 wt0 wt0
ot fxd i
Wt0 (g)  : Sample size into extract solvent
Factor measurement Factor: K1=10
(C1xSIZE) xK1/(EP1-BL1)

6-9-4.Setting knob for extract solvent

For KF titration the setting knob is provided on the rear panel of KF unit so that it can be changed depending on
the kind of extract solvent used in KF titration. See Chart 6-9-4.

Chart 6-9-4
Riedel-de Haen Mitsubishi Knob setting

For general ML,MI,MS MS,GE,GEX 1
Solvent Oil

For oil CM CM,OL,OLII 2
Solvent Oil

For sucrose FM,FM-I1 FM,SU 1

For Kethone CE CP KT 1

Working Medium Keto
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6-9-5.Measurement operating

1) Change the method to KF moisture titration.

2) Set up titration parameter, control parameter and calculation formula.
3) Fill the titration cell with extract solvent and seal it.

4) Fill the burette with titration reagent.

5) Set the rear knob according to the kind of solvent to be used.

6) Turn on the switch in front of the option unit.

7) Press [Start] key for pre-titration.

8) After pre-titration is over, the results are shown on display. Weight the sample and inject it into the cell.

9) Press [Start] key to start titration.

Note!
Inject the sample as quickly as possible and seal the titration cell.
Permeating ambient moisture will cause measurement error. Pre-titration
is recommended when the titration would last long. The same procedure is
applied to factor measurement.
For more details, refer to the manual for KF-510.
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6-10.COD unit (COD-510)

By connecting the COD unit, measurement of consumption of potassium permanganate at 100°C in accordance to
JIS K0102 can be performed.

6-10-1.Connecting the COD unit

1) Remove the stand rod.

2) Place Base (984390052) on the magnet stirrer.

3) Install Extension shaft (985500053) to the COD unit.
4) Attach the stand rod to the extension shatft.

Extension shaft
985500053

Base
98439005

5) Fix Nozzle holder (985500070) and Holder (985500071) to Combined platinum electrode (98100C598).
6) Install Electrode holder (984300038) onto Extention shatft.

7) Install combined platinum electrode onto its holder.

Combined platinum electrode

% 98100C598
‘ Electrode holder
Holder 984300038
985500071
Nozzle holder yan
985500070 @/ 1
©
=
= Combined platinum
5 electrode
98100C598
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8) Install Degas nozzle tube (984389306) onto the electrode holder.
9) Put the tube of step 8 through the nozzle holder and the holder of step 5.

10) Hook the electrode cable to the combined platinum electrode.

Note!
For the electrode cable, use the one supplied with the titrator.

11) Connect the other end of tube (step 8) to the degas chamber from burette unit (e.g. APB-510-20B).

12) Connect the other end of cable to G1 terminal of preamplifier in the rear of magnetic stirrer.

Burette unit
(ex.APB-510-20B)

Degas nozzle tube
984389306

~/» Degas chamber
Connecting cable

Degas nozzle tube
984389306

— — — —
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6-10-2.Parameter setup

Necessary setup must be made to perform COD measurement. For this purpose, Method 05: COD Titration is

preinstalled. Use this Method 05 or copy it to users Method 10-47.

Note!
Refer to 4-2. Method file for setup and for how to copy a method.

<COD measurement mode>

mvA Dispense Speed, " - When potential is lower than Rel. Change Lev.,
:2 <;> titration solution is continuously dispensed

according to Dispense Speed. When it exceeds Rel.

Change Lev., titration changes to one second cut-off

mode until it reaches End Point Level.

- When the potential returns to more than Rel. Change

Lev., titration solution is dispensed according to

Dispense Speed.

- End point is determined after End Time and above
End Point Level.

Change the Method to 05 or copied from Method 05. Press [Titration] key.

10 x Titration Para. x v

Method Name :[nUD Titration ]
Method Type : Titration
Titration MHode : COD Titr.

APB No. L 11

Unit No. :L 11

Detector MNo. :[11]

Unit <m¥ >

Max Volume [ 20.001mL

Direction :{Positive>
[Exit]

Enter method name.

The display changes as above. Point the cursor to the item by ™, V] key and select by [«], [—] key. Enter by
alphanumeric key and confirm by [!] key. For each setup, see Chart 6-10-2-1 and 6-10-2-2.
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Chart 6-10-2-1

Setup item Description
Method Name Set up method name.
Method Type Method type is displayed. It is Titration Fixed.
Titration Mode Current control mode is displayed.
APB No. Select the burette number (1 — 10) for titration.
Unit No. Select the burette unit number (1 — 20) for titration.
Detector No. Select the Detector number (1/2/3) for titration. In this case, “1” is selected.
Unit Select potential unit. In this case, “mV” is selected.
Max Volume Set up maximum titration volume (0-9999s).
Direction Select titration direction. Set it to “Positive” for this titration.

Press [Control] key.

10 ¥ Control Para

¥ v

End Time : [
End Point Level:[
Limit Time : [
Dispense Speed :[
Gain : [
Data Samp.Pot. :[
Data Samp.¥ol. :[

[Exit

Rel.Change Lev.:LN

110Im¥
30]s
6601l m¥

]

Enter potential level to change.

The display changes as above. Point the cursor to the item by ™, 4] key and select by [«], [—] key. Enter by

alphanumeric key and confirm by [!] key. For setup, see Chart 6-10-2-2.

Chart 6-10-2-2

Setup item

Description

Rel.Change Lev.

Set up relative potential (0~£2000) to switch continuous isokinetic dose and

intermittent titration.

End Time Set up the end sense time (0~9999s). When time elapses over the end level, the end
point is determined. Typically 30 seconds is set for the end sense time in COD
titration.

End Point Level Set up the end level (0~£2000). Typically 660mV is set for the end level in COD
titration.

Limit Time Set up the limit time (0~9999s) for titration.

Dispense Speed

Set up dispense speed (0~9999s/mL) in continuous isokinetic dose titration.

Gain

Set Gain of potential. Typically set to 1.

Data Samp. Pot.

Set up the data sampling potential (0~£10000).
Since potential of COD titration fluctuates sharply, set larger potential (1000mV) for

data sampling.

Data Samp. Vol.

Set up titration volume (0~9999mL) for data sampling.
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6-10-3.Calculation setup

In COD measurement, it is necessary to set up concentration calculation. Set up according to 4. Measurement

under optimum condition for a sample. Typical calculation formulas are shown in Chart 6-10-3.

Chart 6-10-3
Application Calculation Form Constant
Blank (mL) Blank: BL1
Factor Factor: Kn=Sodium oxalate purity (%)
(SIZExKn)/(EP1xC1) Cn=1.6756 (mg/mL)
Sample (ppm) Sample: Kn=1000
(EP1-BL1) xTFxCnxKn/SIZE Cn=0.2 (mg/mL)

6-10-4.Measurement operation

1) According to JIS K0102 “Consumption of Potassium Permanganate at 100°C”, prepare the sample, which is

pre-treated in 300mL conical flask.

<Pre-treatment>
I.  Transfer the prepare 100mL sample solution to 300mL conical flask.
II. Add 10mL sulfuric acid (1+2) to the sample, and add silver nitrate solution equivalent to chloride ion
masking+lg.
III. Add 10mL of 5m mol/L-potassium permanganate solution.
IV. Put the sample in boiling water and heat it for 30 minutes.
V. Cool down to room temperature, and add 10mL of 12.5mmol/L-sodium oxalate solution.
VI. Heat the sample up to about 60°C, and wait until the sample liquid turns to transparent after the reaction

of sodium oxalic added at step V.
2) Heat the sample up to about 70°C.

3) Put a 25mm stir bar in the sample liquid and insert the electrode.

4) Press [Start] key of titrator to start measurement.
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6-11.Propeller stirrer (984300036)

The optional propeller stirrer can be used with this unit. By using the propeller stirrer, the stir bar is no more

necessary.

1) Turn off the power of the titrator.

2) Install the propeller stirrer to the electrode holder.

3) Remove the rubber stopper on the left of magnet stirrer.

4) Attach the packing to the magnet stirrer for a rubber stopper.
5) Plug in the power cord of propeller stirrer to the jack.

Propeller stirrer
984300036

Installation is finished by the above steps. On/Off the propeller stirrer can be controlled by [Stirrer] key. To control
the speed, refer to 7-9. Stir speed setup.

ACaution!

Do not take out the propeller stirrer while it is spinning. It must be stopped
first.
Care should be taken when strong acid or alkali solution is stirred.
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6-12.pH measurement card (984340174)

With the optional pH measurement card, periodic potential measurement of electrode can be performed.

6-12-1.Installation of pH measurement card

1) Insert the pH card into the card slot of the unit.
2) Press [Function] key to display “Method File”.
3)

* Method File x
M.No. Method Name
10 NaOH
11 Factor HCI
1?2 Blank HCI
4
5
6
7

Auto Titration
Auto Titration
Auto Titration
Na?C204 ppm
[Copw] [Savel [ ] 1

1
1
1
1

Select method type.

The display changes as above. Point the cursor to the Method number to install by [T], [»Jz] key and move the
bottom cursor to “Load” by [«], [—] key. Press [] key.
4) When the display to read the card appears, point the cursor to “Yes” by [«], [—] key and confirm by [] key.

6-12-2.pH measurement parameter setup

Press [Titration] key on the Method where the option card is installed.
Point “Wait Time” by cursor using ™, ¥ key and set up the wait time. The “Wait Time” equals to the time

length while the electrode sets in to be stable in the sample.
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6-12-3.Measurement time setup (Function 9)

Press [Function] key.

¥ Function X

0.Method File 10.Auto Statis.

1.Data File 1T1.Common Blank

?.Sample File 12.pH Cal. Table
2.Changer 12.Card Utility

4. Re-Titr. 14 _Memory Clear

h.Check Titr.

6.Set Check

7.Pericdic

2.Buret Check

9_.Auto Start
Select item.

The display changes as above. Point the cursor to “Auto Start” by [17], [{] key and confirm by [] key.

¥ Auto Start x

Method No. :[101]

Interval Time =::[ 121min

Times :[991]
[Executel

[Exit]

Enter method number.

The display changes as above. Set up parameters referring to Chart 6-12-3.

Chart 6-12-3
Setup item Description
Method No. Set up Method number (10-47).
Interval Time Set up interval time to start measurement (1-99min).
Times Set up a number of measurement times (0-99times).

Point the cursor to “Execute” and press [] key.

10 8.00
01-01 [pH]
[Auto Titration 1

0.00000

0

10.0
6.86
24.3

o
«+ 3 2
Lo R~ o

5.00
0.000[ml ] 1.000

Aspirate by Start key.

The display changes as above. Press [Start] key for automatic activation.

Note!
Auto Start function starts measurement for preset interval.
This function works only for pH measurement method. Other methods do
not apply.
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7.For better usage

7-1.Precision check by standard substance

134

7-1-1.Setting precision criterion (Function 6)

Set up theoretical value and tolerance of standard substance.

Press [Function] key. Point the cursor to “Set Check” by [1], [+] key and confirm by [] key.

¥ Set Check x

Check Mode : Daily
Detector No. 1?2 3
Standard Name :[ 5td 002
Standard Yalue:[ 10001
Permit. Err. : [ 101
[Exit]

Select check mode.

The display changes as above. See Chart 7-1-1 for parameters and setup.

Chart 7-1-1
Setup item Description
Check Mode Select Daily or Periodic for check frequency.
Detector No. Select the detector number (1/2/3) to measure standard substance.
Standard Name Enter the name of standard substance.

(Enter each for daily and | See 2-3-3 Basic key operation for how to enter characters.

periodic)
Standard Value Enter theoretical value of standard substance. (—999999~999999)
(Enter each for daily and
periodic)
Permit. Err. Enter permissible error (0~999999) to standard substance.

(Enter each for daily and

periodic)

Note!

Check results in Daily mode are not recorded in history.
For setup and default, see 9-5 Function and default.




7-1-2.Setting periodic check interval and record (Function 7)

Set up periodic check interval for standard substance and confirmation of check record.

Press [Function] key. Point the cursor to “Periodic” by [1], [¥] key and confirm by [] key.

¥ Periodic %

Periodic : Calib.

Detector No. : 1 2 3

Alarm : 0t Set

Next Date 1999/08/15

Interval L 71

Record : Skip Save Load
[Exit]

Select periodic check or calib.

The display changes as above. See Chart 7-1-2 for setup item and description.

Chart 7-1-2

Setup item Description

Periodic Select Check or Calibration for periodic check.
Calib.: setup on sensor calibration for detector and electrode
Check: setup for measurement of standard substance.

Detector No. Select the detector number (1/2/3).

Alarm Select Set or Off for periodic check/calibration alarm.
(Enter each for daily and | Set: periodic check/calibration date is alarmed by interval.

periodic) | Off: no periodic alarm is set. All check results are on daily basis.

Next Date The display of the next check/calibration date.
----/--/-- appears until periodic check is performed.
Interval Set up periodic check/calibration interval (0-999days).
Record Set up use of PC card (Skip/Load/Save) for periodic check/ calibration record.

Skip: Displays on Show List the stored record in the unit.
Load: Read past record of periodic check on PC card and displays on Show List.

Save: Copy the check record in the unit and save it in PC card.

Show List Displays the past record of periodic check/calibration results. This appears on

(Enter each for daily and | Calib./Check. Up to 10 results are stored. Check list appears when [.!] key is

periodic) | pressed on this item.

Note!
Periodic notice of next check/calibration date starts from zero hour in the
morning of the day. For setup of each parameter and default, see 9-5.
Function and default.
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Point the cursor to “Show List” and press [] key.

* Periodic x v
Check List Detector No.l
Mo. 1 1999/08/01 -------- NG
Mo. 2 1999/08/02 0.6212 0K
Mo. 3 1999/08/03 0.6203 0K
No. 4 1999/08/04 0.6255 0K
No. 5 1999/08/08 0.6236 0K
No. 6 1999/08/10 0.626% 0K
Mo. 7 1999/08/15 0.6277 0K
Mo. & 1999/08/20 0.6289 0K
MNo. 9 1999/08/22 0.6209 0K
P 1999/08/21 - ------- NG
Details are shown by Enter—key.

The display changes as above. Details are shown by [] key. Print by [Print] key.

Note!
All the contents in the List are read/saved in PC card. When “Loaded”, the
contents in the list are overwritten. It is recommended to save the list in PC
card in advance.
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7-1-3.Check method by standard substance (Function 5)

Press [Function] key to display “Check Titration”.

¥ Check Titration x

Method No. :[1M1

[Executel
[Exit]

Enter method number.

The display changes as above. Enter method number (00-06, 10-47) for check measurement and press [] key.

Note!

The above display appears when Sample File is No.
For parameter setup and default, see 9-5. Function and default.

10 8.00
01-01 [pH]
[Auto Titration 1
0.00000mL

10.0m¥

6.86pH
24.3'¢C

5.00
0.000[ml ] 1.000

Gheck titration mode.

The display changes as above. Check measurement condition for standard substance (titration parameter, control

parameter, results parameter) and press [Sample] key to enter “Size”. Set the sample and press [Start] key for
measurement.

Note!

When Sample File is Yes and Check Titr. is executed, the first sample
measurement of Sample file is recorded as a check measurement resulit.
Check measurement cannot be made by combined method (Method 50-54).
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7-2.Check method of burette precision (Function 8)

Fill the burette with pure water.

Press [Function] key to display “Buret Check”.

* Burette Check #*

APB No. [ W

Unit No. O I

Unit Tvype o 20mL
Permit. Err. + 0.020 mL
Temperature [ 25.0]1°¢C

[Burette Check]
[Exit]

Enter active burette number.

The display changes as above. For setup item and description, see Chart 7-2.

Chart 7-2
Setup item Description
APB No. Set up a burette connection (No. 1-10) to check precision.
Unit File Set up File number (No.1-20) for the burette to be checked.
Unit Type Displays APB Unit type currently set up.

This item is set up on Unit File for APB.

Permit. Err. Displays permissible error of precision.
This item is set up on Unit File for APB.

Temperature Set up temperature (0-100°C) of water in the reagent bottle.

Note!
When optional temperature sensor (984305350) for compensating titration
solution is connected, compensation is made not by entered liquid
temperature but by the sensor reading. The precision of the sensor reading
is £1°C. For correct checking, a thermometer of £0.1°C precision is
necessary.

Point the cursor to [Burette Check] and press [] key.
Put the burette nozzle tip in a previously weighed container and press [Start] key.
Burette nozzle delivers all of the water.

Weight the dispensed water by a balance and enter the first whole weight, and confirm by [] key.

Note!
When a balance is connected, the mode will change to automatic entry when
[Disp.] key is pressed. When the weight reading is stable, confirm by [.] key.
For more precise checking, £0.0002g precision is necessary.
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¥ Burette Check x

APB No. 10 (20mL)
Permit. Err. 0.02 mL
Temperature = 25.0 °C
No.1L 19.9874]¢ 20.000 mL
No.2[ 0]g 0 mL
No.3L[ 0]ge 0 mL
Ave. 0 g 0 mL

Aspirate by Start key.

The display changes as above. Likewise, perform the second and third measurement.

¥ Burette Check x

Burette No. 10
Permit. Err. : 0.
Temperature :
No.1L 19.9871¢
No.2[ 19.9871¢
No.3L[ 19.9881¢

19.

nt

=
2
2
= e R e
[=TN SR e
S —

e
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mL
mL
mL
mL
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Ave. 987 =
Judzeme : 0K
ME it}

Return to previous page.

After the third measurement is finished, the display changes as above. Evaluation will be made based on previously

set up Permit Err, and the results are stored in “Unit File” of [APB] key. To return to Main, press [Esc] key.

Note!
Conversion from weight to volume is made by converting to water of 20°C
under 1013.25hPa at 25°C.
Precision check by this function is made on customer’s responsibility. The
resulting precision is only covered within the range of manufacturer’s quality
system. KEM provides servicing precision check of burette capacity on
customer’s behalf. For details of the service, contact your local dealer or
sales representative.
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7-3.Auto pH temperature compensation table (Function 12)

This instrument contains pH7/pH4/pH9 temperature compensation table according to JIS. For other pH standard
liquid, by setting temperature and pH value on “pH Calib. Table”, calibration can be performed by automatic
temperature compensation.

In this section how to set up temperature compensation table is explained.

1) Press [Function] key to display “pH Calib. Table”.
2)

* pH Calibration Table x

[§Sct Buffer 10
[Set Buffer 21
[Set Buffer 31

[Exit]

Enter table for standard 1.

The display changes as above. Point the cursor on [Set Buffer 1] and press [] key.

3)

* pH Calibration Table x
1.0 0.01°C [ 6.981pH
2. [ 5.01°C [ 6.95]1pH
3.[ 10.0]1°¢C [ 6.921pH
4. [ 15.01°¢C [ 6.901pH
5. [ 20.01°¢C [ 6.881pH
6.[ 25.01°C [ 6.861pH
7.0 30.0]1°C [ 6.851pH
8. [ 35.01°C [ 6.84]1pH
9.[ 40.01°C [ 6.84]1pH
10.[ 45.07°C [ 6.83]1pH

Enter temperature.

The display changes as above. Enter temperature of Buffer 1 and pH value. Then, enter temperature and pH of
Buffer2 and Buffer 3.

Note!
For entry of the table, start with lower pH table from Buffer 1, Buffer 2 and
Buffer 3.
Calibration is performed centering Buffer 2.

Example: pH4—Buffer1, pH7—Buffer2, pH9—Buffer3

This table is significant when Calib. Table (3-2-1. When Calib. Method is
“Auto”) is set to User.
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7-4.Continuous titration (Function 4)

When titration form is EP Stop or Full, this function can be used when it reaches maximum volume and terminates

titration.

When titration is finished, press [Function] key and select “Re-titration”.

* Re-titration %

BE xecutell
[Exit]

Perform continuous titration.

The display changes as above. Point the cursor to “Re-Titr.” by [T], [¥] key or by alphanumeric key and press [.]]
key.

8.00
1 [pH]
o Titration 1

Mo —
T —

15.0000mL
10.0mY
6._86pH
24.3'¢C

5.00
0.000[ml ] 1.000

Gontinuous titration mode.

The display changes as above. Press [Titration] to reset “Max Volume” and press [] key. Press [Start] key to
continue titration.

Note!
When a titration is continued, the titration is regarded as Full titration.
Titration cannot be continued in case: when Method is changed, when
titration form is other than EP Stop or Full, when the burette is changed,
when a combined method is used and when check measurement is intended.
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7-5.0perating the burette manually
7-5-1.Filling reagent (APB 0)

Press [APB] key.
¥ APB x

0.Manual Operation
1.Manual Dose

2_APB Unit File

Select item.

The display changes as above. Point the cursor on “Manual Operation” by [T], [»Jz] key or [1] key and confirm by
[] key.

* APB x
Bur Pur Status Bur Pur Status [Showsthemodeofeachburette:
. t 2. 10 R | .
) e 410 neeplace Reset : Piston stays at the bottom.
? : } g T : - N__ || Top : Piston stays at the top position.
9. 10 ------- NG - : -
T No Tm \ Replace : The unit can be replaced.
Burette Speed :<Fast> Up : Piston is moving upward for delivery.
Purgse Times :[101]
Purge Type CExit ] {to Bottle> Down : Piston is moving downward for suction.
x 1
Enter burette number. Stop : Piston stays halfway.
Purge : Piston is moving to purge.
\-------- : Not connected.

The display changes as above. Enter “Burette No.” and press [A] key. Enter parameters. For parameters, see
Chart 7-5-1. For delivery of reagent, press [ V'] key, for resent position, press [ AV ] key and for purge action, press
[] key.

Chart 7-5-1

Parameter Description

Burette No. Select burette number (No. 1-10).

Burette Speed Select speed. (Fast/Medium/Slow)
Fast : use for low temperature dependency liquid

Medium : for general use

Slow : use for solution which may easily generate air bubbles.
Purge Times Set up a number of purge times (0/1-99). 0 means endless times.
Purge Mode Select purge direction (To bottle/To Nozzle)
To Bottle : use to degas the burette and homogenize reagent. The reagent moves between

reagent bottle and the burette.
To Nozzle : use to degas the nozzle and discard reagent. It moves in the same way as
delivery of reagent. It can be automated for a desired number of times by

setting Purge Times.
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ACaution!

The movementby [ A ][ V ]and [ AV ] key depends on Burette speed.

Care should be taken when delivery through the nozzle by [A ]Jor [ AV ] key

may splash reagent for its tip.
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7-5-2.Fixed dose of reagent (APB 1)

Press [APB] key.
* APB x

0.Manual Operation
1.Manual Dose

2.APB Unit File

Select item.

The display changes as above. Point the cursor on “Manual Dose” by M key or [1] key and confirm by []

key.

* APB x

Bur Yolume Bur ¥Yolume
1 1.0000 - 0.0000
3 0.0000 4 0.0000
b 0.0000 @ 0.0000
7. 0.0000 8 0.0000
9. 0.0000 10 0.0000
Burette No. : [ ﬂ]
Dispense Yolume :[ 5.0000]1mL
Dispense Speed L b0]s/mL

[Exit]
Enter burette number.

The display changes as above. See Chart 7-5-2 for setup. Press [Start] key to start.

Chart 7-5-2
Setup item Description
Burette No. Set up a burette number (No.1-10).
Dispense Volume Set up dispensing volume (0-9999mL).
Dispense Speed Set up dispensing speed (0—9999s/mL).
The larger the amount is selected, the slower the speed goes.

ACaution!

When the dispensing speed is too fast, the reagent splashes out and

becomes dangerous. Slow down the “Dispense Speed” (50~100s/mL).




7-6.Beep indicating the end of measurement (Setup 7)

Press [Setup] key.

* Setup *

.Interface

.Date & Time
.Regist Operator
.Serial/¥Yersion No.
.LCD Contrast
.Language

.Lock

8.pH Polarity
Select item.

O e QDD — D

The display changes as above. Point the cursor to “Beep” by [T], [¥] key and confirm by [] key.

* Beep *

Beep : Dff Set
Beep Tvpe HE4 >

[Exit]

Select beep tone.

The display changes as above. To set up the beep, point “Beep” to “Set” by [«], [—] key and confirm by [] key.
“Beep Type” shows the kinds of beep sound (Typel/2/3/4) and select a desired type and confirm by [J] key. When

confirmed, the selected beep sounds.
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7-7.Adjustment of contrast of display (Setup 4)

Press [Setup] key.

* Setup *

0.Interface

1.Date & Time

?_ Regist Operator
3.5erial/Yersion No.
4 . LCD Contrast
hb.Language

6.Lock

i.Beep

8. pH Polarity

Select item.

The display changes as above. Point the cursor to “LCD Contrast” by [T], [»L] key and confirm by [] key.

* LCD Contrast =*

Lisht Hiddle Dark

Adjust by —— key.

The display changes as above. Adjust contrast of LCD by [«], [—] key and confirm by [] key.
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7-8.Inhibit change of measurement condition (Setup 6)

Press [Setup] key.

¥ Setup *

0.Interface

1.Date & Time
?2.Regist Operator
3.8erial/¥Yersion No.
4 LCD Contrast
b.language

6.Lock

i.Beep

8.pH Polarity

Select item.

The display changes as above. Point the cursor to “Lock” by [1], [{] key and confirm by [] key.

¥ Lock

Password :
New Password :[xxx[}
Confirm Password :I[

e e

[Change Passwordl
[Exit]

Enter new password.

The display changes as above. Move the cursor to “New Password” by [1], [¥] key and enter a password by numeric
key. For confirmation, enter the same password in “Confirm”.

Point the cursor to [Change Password] and confirm by [] key.

Note!
When Lock is executed by a password, it is inhibited to change [Titration],
[Control], [Result], [Function] and [Setup].

To cancel the lock, display Lock again, and enter the current password in “Password”. Then, press [Clr.] key on

“New Password” and “Confirm”. Point the cursor to [Change Password] and confirm by [] key.
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7-9.Stir speed setup (Stirrer)

Each time [Stirrer] key is pressed, On/Off stirrer is alternated.

To adjust stir speed, press [Stirrer] key for more than 2 seconds.

¥ Stirrer %

Stirrer Speed(0-9) : [M]
[Exit]

Enter stirrer speed.

The display changes as above. Select desired speed by numeric key. 0 means the stirrer stops.

Typically set to 4. When the solution is dense, set 6 to 8 speed. When propeller stirrer is used, set 7 to 9 speed.

ACaution!

When stir speed is too high, the stir bar may spin out and break the
electrode.

Set the speed to 4 to 6 for normal use.
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7-10.Use pH glass electrode as a reference electrode (Setup 8)

When measurement results are affected by flow-out of inner solution of reference electrode (e.g., chlorine
analysis by non-aqueous titration), use the pH glass electrode for reference. In this case, the input polarity of

electrode potential must be inversed.

Press [Setup] key.

¥ Setup X

.Interface

.Date & Time
.Regzist Operator
.3erial/¥Yersion No.
.LCD Contrast
.Language

.Lock

.Beep

8.pH Polarity

Select item.

TN T e o — O

The display changes as above. Point the cursor to “pH Polarity” by [T, [+] key and confirm by [.1] key.

¥ pH Polarity x

pH Polarity BdRcverse B
[Exit]

Select polarity to show potential.

The display changes as above. Set “pH Polarity” to “Reverse” by [«—], [—] key and confirm by [ ] key. The input

electrode polarity is now inversed.

Note!
For titration with other electrode, set this parameter to “Standard”.
If it is titrated in “Reverse” mode, all the graphic data and data list are
recorded in reversed mode.
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7-11.Display of information on memory card (Function 13)

Insert the memory card into the slot in front.
Press [Function] key. Point the cursor to “Card Utility” by M key and confirm by [] key.

¥ Card Utility *

0.Delete File

1. Format

2.Card Information
3.Install Table

4 Uninstall Table

Select item.

The display changes as above. Point the cursor to “Card Information” by [T], [»Jz] key and confirm by [] key.

* Card Information x

Method File : 958 measurement condition files can be
File Type : Capacity stored.

Hethod File : 958 Files Data File : 109 measurement results can be stored.
Data File : 109 Files .
Sample File : 196 Files Sample File : 196 sample files can be stored.
Check Fil : 958 Fil . . .
C aT?b F : I Z . 645 F : I Zi Check File : 958 files (1 file consists of 10 periodic check
APB Unit FI|I:] 26 Files by standard)

Calib. File : 645 files (1 file consists of 10 calibration

Return to previous page. records)
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APB Unit File : 28 files (1 file consists of 20 kinds reagent
information)
The above number of files can be stored as data saved in

memory.



7-12.Read/store of data in PC card

The optional memory card (984340039) can store measurement data, calibration record and check results. The

memory card is IMB SRAM (static random-access memory) card.

Note!
- When the card battery runs down, the stored data in the card will disappear.
It is recommended to back up the card data by saving in FD (floppy

diskette) or HD (hard disk) of your personal computer using the optional
software SOFT-PCR.

- Do not remove the card while data is being transferred.

7-12-1.Initialization of PC card (Function 13)
The memory card must be initialized first before it is in use. Follow the below steps:
1) Insert the memory card into the slot.

2) Press [Function] key. Point the cursor to “Card Utility” by M key and confirm by [] key.
3)

¥ Card Utility %

0 _Delete File

1 _Format

2.Card Information
3.Install Table

4. Uninstall Table

Select item.

The display changes as above. Point the cursor to “Format” by [T], [»L] key and confirm by [] key.

4) The display shows the message for initialization. Point the cursor to “Yes” and confirm by [] key.

Note!
If the memory card is write-protected, it cannot be initialized unless the

protection is canceled. For details of write-protection, see the manual of
memory card.

5) When initialization is finished, the message of that effect appears. Remove the card by pressing EJECT button

on the card slot.
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7-12-2.Read/store measurement results (Function 1)

The measurement results can be stored in the optional memory card. The data in the card can recalled for

re-calculation or re-detection of endpoint.

<Store measurement results>
1) Press [Function] key. Point the cursor to “Data File” and confirm by [] key.
2)

* Data File x
No.M.No. Method Name
01 12 Factor NaOH
02 12 Factor HaOH

*03 12 Factor NaOH
04 13 Blank Acidity
05 3 Blank Acidity

x06 13 Blank Acidity
07 20 Acidity apple
08 20 Acidity apple 05-0
[Data Simulation] [Statistics
[Re Calculation] [Eml [Load]

Select desired item.

.No
-0

== o oo o O
[RaRMD Ml Pl ek

1
-02
-03
-01
-02
-03
-01
2

T
F
F
F
B
B
B
S
S
]

The display changes as above. Point the cursor to the data for saving by ™, 4] key.
3) Move the cursor to “Save” by [«], [—] key and confirm by [] key.
4)

* Data File x

Save File Name :[AciditP 1

[Savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and point the cursor to [Save] and

press [] key.

Note!
Two data of the same file name cannot be stored, and later saved file is
overwritten. Change the file name.
Up to 8 characters can be used for a file name.
And measurement results by combined titration cannot be stored.
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<Read measurement results>

1) Press [Function] key. Point the cursor to “Data File” and confirm by [Enter] key.
2)

* Data File x
No.M.No. Method Name S.
01 12 Factor NaOH 0
02 12 Factor HaOH 0
x03 1 Factor NaOH 0
1 0
0
0
0

I |=

2
04 3 Blank Acidity
05 3 Blank Acidity
¥*06 13 Blank Acidity
08 20 Acidity apple 0
[Data Simulation] [Stati
[Re Calculation] [Save] [

Select desired item.

LT T T

U!U'IU'IMMM—l—l—l
—-DDDDDDDQO
[sR Lt — RN R

~|
][]

5

The display changes as above. Move the cursor to “Load” by [«], [>] key and confirm by [] key.
3)

* Data File *

[Exit]

Acidityl 08/05/19989 14:05
NaOH 08/07/1999 16:26
Citrus 08/08/1999 10:39
CUX 08/09/1989 12:189

Select a file to load.

The display changes as above. Point the cursor to the data to recall by [T], [»L] key and confirm by [] key.

Note!
The recalled data is stored as the latest data in Data File.
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7-12-3.Read/store measurement conditions (Function 0)

The optional memory card can save measurement conditions, which can be recalled and used for actual

measurement.

<Saving measurement conditions>
1) Press [Function] key. Point the cursor to “Method File” and confirm by [] key.
2)

* Method File x
M.No. Method Name
10 NaOH
1 Factor HCI
12 Blank HCI
4
b
6
7

1

Auto Titration
Auto Titration
Auto Titration
Na2C204 m
[Copy] L ] [Load]

1
1
1
1

Select desired item.

The display changes as above. Pint the cursor to the data to save by ™, 4] key.
3) Move the cursor to “Save” by [«], [—] key and confirm by [] key.
4)

* Method File %

Save File Name :[AciditP 1

[Savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and move the cursor to [Save] and

press [] key.

Note!
Two data of the same file name cannot be stored, and later saved file is
overwritten. Change the file name.

Up to 8 characters can be used for a file name.




<Recall measurement conditions>
1) Press [Function] key. Move the cursor to “Method File” and confirm by [] key..!
2)

* Method File %

[Exit]

Acidityl 08/05/1999 14:05
NaOH 08/07/1999 16:26
Citrus 08/08/1999 10:39
CUux 08/09/1999 12:19

Select a file to load.

The display changes as above. Move the cursor to the Method number by ™, 4] key and move the cursor to
“Load” by [«], [—>] key and confirm by [] key.

3)
* Method File x
[Exit]
Acidityl 0870571999 14:05
NaOH 080771999 16:26
Citrus 080871999 10:39
CUX 080971999 12:19

Select a file to load.

The display changes as above. Move the cursor to the measurement conditions to read by ™, 4] key and

confirm by [] key.

155



156

7-12-4 Read/store sample conditions (Sample)
The optional memory card can save sample conditions, which can be recalled and used for actual measurement.

Sample conditions can be stored/read when “Sample File” is “Yes” of “Function”.

<Saving sample conditions>

1)Press [Sample] key.

2)
¥ Sample X*
Sample File : Save Load
Max Mesure No. :[1001]
Next Measure No. :[ 1]
Method :{¥ariable>
Size Unit :<{¥ariable>
Operator :<Kyoto >

[Set Parameter]
[Exit]

This is sample filing.

The display changes as above.. Move the cursor to “Sample File” by M., ¥ key and move the cursor to “Save”
by [«—], [->] key and confirm by [] key.
3)

¥ Sample File %

Save File Name :[AciditM 1

[Savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and move the cursor to [Save] and

press [] key.

Note!
Two data of the same file name cannot be stored, and later saved file is
overwritten. Change the file name.
Up to 8 characters can be used for a file name.
100 data is treated as one file in Sample File.




<Recall sample conditions>
1) Press [Sample] key.

2)
* Sample %
Sample File : Save Load
Max Mesure No. :[100]
Next Measure No. :[ 11
Method :<¥ariable>
Size Unit :<¥ariable>
Operator :<Kvoto >

[Set Parameter]
[Exit]

This is sample filing.

The display changes as above. Move the cursor to “Sample File” by [T], [»L] key, and move the cursor to “Load”
by [«—], [->] key and confirm by [] key.

* Sample File %

[Exit]

LOT98051 0870571999 14:05
LOT99052 08/07/1999 16:26
LOT99136 08/09/1999 12:19

Select a file to load.

The display changes as above. Move the cursor to the file to recall by [1], [{] key and confirm by [] key.

Note!
100 data is treated as one file in Sample File. Once a data is loaded, the
previously recorded data is erased. Store such data in memory card or keep
it in hard copy if necessary.
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7-12-5.Store/read APB Unit File (APB 2)

The APB Unit File consists of various information on reagent for pre-dosing or titration (reagent name, factor,
molecular weight, equivalent number, remaining titrant counter, burette check record, etc.) Up to 20 files of APB

Unit File can be used in the main unit as well as total 20 files can be stored in memory card.

<Saving APB Unit File>
1) Press [APB] key.

2) Display “Unit File”.

3)

* Unit File x v

APB Unit File: Skip Load

APB Unit HNo. : 11

Reagent Name :[NaOH-EtOQH 1]

Factor L 1.0061]

Concentration . [ .11

Molecular Weight:[  40.00]
oL 11
HES

Equiv.Number

Unit Type 20mL>
Alarm : Off Set
Permit _Err. =L 0.02]mlL

This is APB unit filing.

The display changes as above. Move the cursor to “APB Unit File” by [T], [»Jz] key, and move the cursor to
“Save” by [«], [—] key and confirm by [] key.
4)

* Unit File *

Save File Name :[Alkarin 1

[savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key, and move the cursor to [Save] and

press [] key.

Note!
Two data of the same file name cannot be stored, and later saved file is
overwritten. Change the file name.
Up to 8 characters can be used for a file name.
20 sets of data are treated as one file in APB Unit File.




<Recall APB Unit File>
1) Press [APB] key.
2) Display Unit File.

3)
* Unit File x v |
APB Unit File: Skip Save
APB Unit No. :L 11
Reagent Name :[NaOH-EtOQH 1]
Factor L 1.0061]

Concentration : [ 0.11

Molecular Weight:[  40.00]
oL 11
HES

Equiv.Number

Unit Type 20mL>
Alarm : Off Set
Permit _Err. =L 0.02]mlL

This is APB unit filing.

The display changes as above. Move the cursor to “APB Unit File” by [T], [{] key, and move the cursor to “Load”
by [«—], [->] key and confirm by [] key.
4)

* Unit File x

[Exit]
Petrolem
Acidity
Hater
Na2C204

Select a file to load.

The display changes as above. Move the cursor to the file to recall by [T], [»L] key, and confirm by [] key.

Note!
20 sets of data are treated as one file in APB Unit File. Once a data is loaded,
the previously recorded data is erased. Store such data in memory card or
keep it in hard copy if necessary.
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7-12-6.Store/recall periodic check record (Function 7)

The periodic check record by standard substance can be stored in the memory card as well as recalled and

displayed on the main unit.

<Saving periodic check record>

1) Press [Function] key to display “Periodic”.

2) Move the cursor to “Periodic” and “Check” by [«], [—>] key and confirm by [] key.
3)

* Periodic %

Periodic Check Calib
Detector HNo. 1 2 3
Alarm 0ff Set

Next Date 1999/08/15

Interval :[L 7]1Days
Record : Skip Load

[Show List]
[Exit]

Periodic check record can be viewed.

The display changes as above. Move the cursor to “Record” by ™, 4] key, and “Save” by [«], [—] key and
confirm by [] key.

4)

* Periodic x

Save File Name :[99T5FAR 1

[Savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and point the cursor to [Save] and
confirm by [] key.

Note!
Data of the same file name cannot be stored, and later saved file is
overwritten. Change the file name.
10 periodic check records are treated as one file.




<Recall periodic check record>
1) Press [Function] key to display “Periodic”.
2) Move the cursor to Periodic and “Check” by [«], [—] key and confirm by [] key.

3)
* Periodic %
Periodic Check Calib
Detector HNo. 1 2 3
Alarm 0ff Set
Next Date 1999/08/15
Interval :[L 7]1Days
Record : Skip Save
[Show List]
[Exit]

Periodic check record can be viewed.

The display changes as above. Move the cursor to “Record” by ™, 4] key, and “Load” by [«], [—] key and
confirm by [] key.

4)
* Periodic x
[Exit]
99T4F501 028/05/1999 14:05
99TE6F702 03/07/1999 16:26
99T8F901 028/09/1999 12:19

Select a file to load.

The display changes as above. Point the cursor to the file to recall by [T], [»L] key, and confirm by [] key.

Note!
10 periodic check records are treated as one file. Once a data is loaded, the
previously recorded data is erased. Store such data in memory card or keep
it in hard copy if necessary.
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7-12-7.Store/recall electrode calibration record (Function 7)

The electrode calibration record can be stored in the memory card, and can be displayed on the main unit used for

calibration.

<Saving calibration record>

1) Press [Function] key to display “Periodic”.

2) Move the cursor to Periodic and “Calib.” by [«], [—>] key and confirm by [] key.
3)

* Periodic %

Periodic Check Calib
Detector HNo. 1 3
Alarm 0ff Set

Next Date 1999/08/15

Interval :[L 7]1Days
Record : Skip Load

[Show List]
[Exit]

Periodic check record can be viewed.

The display changes as above. Move the cursor to “Record” by ™, 4] key, and “Save” by [«], [—] key and
confirm by [] key.
4)

* Periodic %

Save File Name :[99T5FAR 1

[Savel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and point the cursor to [Save] and
confirm by [] key.

Note!
A file name consists of max 8 characters. Data of the same file name cannot

be stored. The file name needs to be changed. 10 calibration records are
treated as one file.




<Recall calibration record>
1) Press [Function] key to display “Periodic”.

2) Move the cursor to Periodic and “Calib.” by [«], [—>] key and confirm by [] key.

3)
¥ Periodic *
Periodic Check Calib.
Detector No. 1 3
Alarm 0ff Set
Next Date 1999/08/15
Interval :[ 7]1Days
Record : Skip Save
[Show List]
[Exit]

Periodic check record can be viewed.

The display changes as above. Move the cursor to “Record” by ™, 4] key, and “Load” by [«], [—] key and

confirm by [] key.

4)
* Periodic *
[Exit]
99T4F501 08/05/1999 14:05
99T6F702 08/07/1999 16:286
99T8F901 08/09/1999 12:19

Select a file to load.

The display changes as above. Point the cursor to the file to recall by [T], [»L] key, and confirm by [] key.

Note!

10 calibration records are treated as one file. Once loaded, the previously
recorded calibration record is erased. Store such data in memory card or
keep it in hard copy if necessary.
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7-12-8.Store/recall changer file (Function 3)

Parameters setup in Mulyiple sample changer (CHA-500) can be stored in the memory card and called “Cahnger
File”.

<Saving Changer File>
1) Press [Function] key to display “Changer”.
2)

* Changer *

Changer - 0ff CHG- CHA-
Changer File: Skip E!!!rI;;d
Sequence No.: [1]

[Parameter Set]
[Exitl]

This is auto sampler filing.

The display changes as above. Move the cursor to “Changer File” by [T], [¥] key, and “Save” by [«], [-] key
and confirm by [] key.

3)

* Changer File *

Save File Name :[Aciditﬂ 1

[5avel
[Exit]

Enter file name to save.

The display changes as above. Enter the file name by alphanumeric key and point the cursor to “Save” and
confirm by [] key.

Note!
A file name consists of max 8 characters. Data of the same file name

cannot be stored, and later saved file is overwritten. The file name needs to
be changed.
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<Recall Changer File>
1) Press [Function] key to display “Changer”.
2)

* Changer *

Changer File: Skip Save
Sequence MNo. : [1]

[Parameter Set]
[Exit]

Changer : O0ff CHG- CHA-

This is auto sampler filing.

Move the cursor to “Changer File” by [1], [{] key, and “Load” by [«], [->] key and confirm by [] key.

3)
* Changer File *
[Exit]
Acidityvl 08/05/19599 14:05
NaOH 080771599 16:26
Citrus 08/08/1999 10:39
cuUX 08/09/19899 12:19

Select a file to load.

The display changes as above. Move the cursor to the file to recall by [T], [»L] key and confirm by [] key.

Note!

Once loaded, the previously recorded calibration record is erased. Store
such data in memory card or keep it in hard copy if necessary.
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7-13.Auto input function of statistics and factor/blank (Function 10)

The measured factor and blank level can be automatically input in APB Unit File or in Common Blank, and

statistical processing is automated after sample measurement is over.

Press [Function] key to display “Auto Statistics”.

* Auto Statistics x

Auto Statistics : No
[Exit]

Auto statistics can be set up.

The display changes as above. Move the cursor to “Yes” by [«], [—>] key and confirm by [] key.

Note!
Auto statistics calculation will be performed if a method is changed.
The statistics for factor/blank are processed for a group of the same method
number, sample high order number and equal calculation type.
(Statistics for sample measurement are processed for a group of the same
method number and sample high order number)

7-14.Setting of blank values (Function 11)

Blank values can be set directly on AT-510. Up to 20 blank values (Blank1 to Blank20) can be stored. The blank
values (Blank1 to Blank20) can also be used for BL1 to BL20 in the calculation accordingly.

Press [Function] key. Display “Common Blank”.

* Common blank x v
Blank 1 :[L 0.1205]
Blank 2 :[ 0.0000]
Blank 3 :[ 0.00001]
Blank 4 :[ 0.0000]
Blank 5 :[ 0.00001]
Blank 6 :[ 0.0000]
Blank 7 :[ 0.0000]
Blank 8 :[ 0.0000]
Blank 9 :[ 0.0000]
Blank 10 :[  0.0000]
Enter blank value

The screen display will be produced as shown above. Move the cursor with [ ] or [{] key to the Blank item to be set

and enter the blank value.
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7-15.Combined Method (Combined titration)

Up to five Methods out of Method 00~06 and 10~47 can be connected and used for measurement. The combined
Method is defined to any of Method 50~54.

1) Press [Method] key to show methods (00~06, 10~47) to be combined.

2) Set up titration parameter and control parameter. For the first Method, also set up calculation and print
parameter.

3) Press [Method] key and select any of Method 50~54.

4) Press [Titration] key.

b0 ¥ Titration Para. %

Method Name :[uomb

ine ]
Number of Method :[51]
No.1 Method No. :[10]
No.? Method No. :[151]
No.3 Method No. :[211]
No.4 Method No. :[421]
No.5 Method No. :[131]
[Exit]

Enter method name.

The display changes as above. After the number of methods to be connected is defined, set up Method number for
combination.
5) Press [Sample] key to set up sample conditions including ample size.

6) Prepare the sample. Press [Start] key for measurement.

Note!

- Measurement results are printed on single graphic data if all of titration
parameter (APB number, Unit number and Detector number) and control
parameter (Gain) of combined methods are the same.

- Up to five endpoints are detected on the same graphic curve.

- The calculation formula and print format of the first method are used in the
results of the combined methods shown on the same graphics.

- For combined titration, continuous titration (Function: Re-Titration) cannot
be used.

- Learn titration, COD titration and KF titration cannot be combined. (if
combined, alarm message appears)
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8.Maintenance
8-1.Daily maintenance

In order to maintain the system in good conditions for a long period ftime, it is important to observe the following

instructions.

(1) Check the instrument
Make sure the instrument is not dirty nor stained by visual check. If any dirt is found, wipe it off with clean

gauze. Do not use solvent but use water only.

(2) Check the electrode
Make sure the electrode is not dirty, stained or short of inner solution.
Replace the electrode if it is broken.
If dirty, wipe it off with tissue paper.

Fill the inner solution if it is not enough.

(3) Check the cable
Make sure by visual check all the cables including power cord, various cables and electrode lead to see if any

dent or bent is found. Replace the cable if it is dent or bent.

(4) Check the connectors
Make sure the connectors are not dusty or rusted. If dusty clean it by a vacuum cleaner. If rusted, repair is

necessary.

(5) Check any leaking
Make sure there is no leaking from the nozzle, tube lines, cocks or joints. Ifany leaking is found, tighten the

joints. If it does not improve, replace with new one.
(6) Check burette performance
Press [APB] key. Select “Manual Operating” and press [V ], [A], [A V] key to make sure the burette works

properly. Ifit does not work properly, correct it by referring to 9-2. Troubleshooting.

(7) Check stirrer performance

Make sure the stirrer works properly. If it does not, correct it by referring to 9-2. Troubleshooting.
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(8) Check the piston burette
Perform visual check on piston head to see any deterioration by friction.

Replace the head if the solution permeates down to the arrow 4 line.

(9) Check the nozzle
Check the nozzle to see any damage or clogging. Ifit is broken, replace it with new one.

If it is clogged, remove the clogging article by a thin wire or with hot water.

(10) Preamplifier
Calibrate the preamplifier if necessary. (See 3-2. Calibration of preamplifier)

(11) Replacement of Zeolite (molecular sieves)

Replace the molecular sieves with Zeolite sold under 5A.
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8-2.0ther maintenance

170

8-2-1.Memory backup battery

This instrument has in it a memory backup battery to store preset methods or measurement data. Those data are
stored in memory even while the instrument is turned off; it is recommended to keep them recorded on separate
sheets of paper.

The life of the battery cell is 5 years, however, if setup parameters or data are changed to default values during the

power off, ask your local dealer to replace the battery.

8-2-2.Cleaning the electrode

Glass electrode and reference electrode have to be rinsed with pure water at least three times and then wiped with
clean filter paper or absorbent cotton. Ifit is stained, rinse with 0.1mol/L-hydrochloric acid, detergent water or
other solvent in a short time, and then rinse well with pure water. In case an electrode is not in use for a long
period, dip it in pure water and only use it when it reaches equilibrium. Ifany foreign article exists in junction of
a reference electrode, it may cause abnormal potential reading. In this case clean the junction part with pure
water. If you use an electrode of other makes than KEM, refer to the manual of its manufacturer.

After the electrode is rinsed, clean its tip with pure water and ten wipe it with clean filter paper or absorbent
cotton. Connect the glass electrode, reference electrode and temperature compensation electrode to the
preamplifier, and dip the electrode in pH7 standard solution. Slowly move the beaker with standard liquid in it

so that equilibrium can be reached faster.



8-2-3.Tube joint

The exploded view of tube joint is shown below. Each part needs to be tightened when necessary.

-
N

\_Joint

|

O-ring

8-2-4 Replacement of burette unit

Let the burette go down according to 7-5. Operating the burette manually.

Select the burette number on display to show “Replace”.

1) Remove the lock pin of the burette unit.

2) Push the unit and lift it off.

3) Place another burette unit and pull it towards you.
4) Insert the lock pin.

5) Press [Reset] key.

il
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8-2-5.Replacement of piston head of the burette

<How to remove the burette>

1) Lift the tube end dipped in reagent bottle off the surface.

2) Push out the reagent in the burette through the nozzle by [A] and [V ] key.
3) Lower the burette to the bottom by [V ] key.

4) Lift the burette cover and loosen the holder.

Burette cover

4 Holder

A

Loosen

5) While holding the burette, raise the burette by [A] key.

6) When the burette comes up to off position, press [ A] key again to stop the burette, and take off the burette with
piston rod.

<How to remove the piston head>

1) Hold the burette upside down, and apply the piston tool to the piston screw rod.

2) Push in and out the piston head for a few times to drain out the remaining reagent in the burette through the

nozzle.

3) Pull out the piston head.
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<Replacement of piston head>

1) Remove the piston screw from the head.

2) Screw in the piston rod into the new head.

3) Insert the head into the burette. Taken should be taken not to scratch the head.

4) Slowly squeeze in the head while paying attention to the burette and piston rod in parallel.

U e e

<How to fix the burette>

Piston screw

3

1) Apply the piston screw to the drive rod.

2) Carefully push in the burette vertically while paying attention to the piston screw and rod are straight on line.
3) Press [ V] key to lower the head.
4) Fasten the holding metal to fix the burette.

Fasten

At this point, do not fasten the holder all the way but fasten tentatively. Move the head up and down by [A][V]

key to make sure the piston screw and drive rod are on the same axis, and then fasten the ring completely.

Note!
While replacing the head or fixing the burette, do not scratch inside wall of
burette by the rod in order to avoid leaking.
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8-2-6.Cleaning the piston burette

<How to remove the burette>

1) Lift the tube end dipped in reagent bottle off the surface.

2) Push out the reagent in the burette through the nozzle by [A] and [V ] key.
3) Lower the burette to the bottom by [V ] key.

4) Loosen the holding ring.

Burette holder

Loosen

=
N,

5) While holding the burette, raise the burette by [A] key.
6) When the burette comes up to off position, press [ A] key again to stop the burette, and take off the burette with

piston rod.

<How to remove the reagent>
1) Hold the burette upside down, and apply the piston tool to the piston screw rod.
2) Push in and out the piston head for a few times to drain out the remaining reagent in the burette through the

nozzle.




<How to fix the burette>

1) Apply the piston screw to the drive rod.

Piston screw

3

2) Carefully push in the burette vertically while paying attention to the piston screw and rod are straight on line.
3) Press [ V] key to lower the head.
4) Fasten the holding metal to fix the burette.

Burette holder

Loosen

=
"

At this point, do not fasten the holder all the way but fasten tentatively. Move the head up and down by [A][V]

key to make sure the piston screw and drive rod are on the same axis, and then fasten the ring completely.

Note!
While replacing the head or fixing the burette, do not scratch inside wall of
burette by the rod in order to avoid leaking.

<How to clean the burette>

1) Fill the reagent bottle with water.

2) Dip the tube end in the water.

3) Clean the burette by [A] and [ V] key.
4) Repeat step 1 to 3.
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8-2-7.Clogged nozzle or switching valve

Some reagents crystallize as the time goes by. Such crystallization causes clogging of titration nozzle or the cock.

When clogging is observed, follow the below steps:

<When titration nozzle is clogged>
1) Remove the titration nozzle.
2) Dip the clogged nozzle into the solvent which dissolves reagent. (An ultrasonic cleaner is most efficient)
3) After crystallized reagent is removed, rinse the nozzle with pure water.
4) Connect the titration nozzle and tube.

5) Fill reagent up to the nozzle tip.

ACaution!
The titration nozzle is sometimes clogged when used diffusion proof
nozzle. Dip the nozzle into pure water, etc. in nozzle pocket not to dry the
nozzle tip.

<When the cock is clogged>
1) Remove the tubes connected to the nozzle, burette and reagent bottle. Wipe off drained out reagent.
2) Use a dripping pipette and fill the cock with solvent which dissolves the reagent, and leave it for more than
3 minutes.
3) Suck the solvent in the cock by the pipette and wipe off residue.
4) Repeat step 2 and 3.
5) Reassemble the cock with tubes.

ACaution!
When the system is left unused for more than a week with reagent filled,
check to see any crystallization in and around the system. If any is found,
cleanit.
If attempted to push it out without cleaning, it will cause leaking.




8-2-8.Replacement of titration nozzle

1) Remove the joint and degas tube.
2) Pull out the nozzle from the joint.
3) Insert a new nozzle into the joint.

4) Attach the joint and degas tube.

Titration
nozzle

Joint

ACaution!

Wear the safety glasses and gloves.

Splashed reagent is dangerous to the eyes and your hands.
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9.Troubleshooting

9-1.Error messages and remedies

When the system is operated erroneously or causes instrumental error, the error message appears with beep.

<Error messages on AT-510>

Message

Trouble

Remedies

Priamplifier is not connect!

Titrate without connecting preamp

or Stirrer.

Connect the unit and cable if detached.

Titrate with unit not defined for

connected preamp.

Set appropriate unit for the preamp.

Titrant form is not correct!

Learn, KF or COD titration is set on

combined Method.

Change the titration form for combined
Method.

Burette is not connect!

Communication with burette fails

at start.

Check buret number for titration and
fixed dose.

Select 1 for built-in buret.

Set 2-10 for external buret.

Check connection of AT-510 with

external buret.

Method is not appropriate!

Auto Start function is used when
multiple sample changer is

connected.

Set “Off” for “Cahnger” in Function.

Titrant reagent is short!

Remaining reagent for titration
reaches bottom line set on APB unit
file.

Fill reagent.

Fixed dose titrant is short!

Remaining reagent for fixed dose
reaches bottom line set on APB unit
file.

Fill reagent.

Card battery error!

Memory card battery runs down.

Replace the battery. See manual for the
battery.

System error!

Error made while the card is
handled.

Check the trouble and contact your local

dealer.
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<Error messages on CHA-500 (appear on the display of AT-510)>

Message

Trouble

Remedies

Beaker is not in place

Sample beaker is not placed on

sample changer.

Beaker sensor does not detect a
beaker.

Press [Reset] key on AT-510 and stop Auto
sample.

Place the sample on carousel.

Sampler mulfunctions

Turntable does not finish one round in
time.

(Step move: 20s, Home turn: 36s (12
samples), 54s (18 samples)

Press [Reset] key on AT-510 and stop Auto
sample.

Press [Step] key to turn.

If it does not improve, contact your local

dealer.

Cancel error

Attempted to start with error.

Press [Stop] on sampler and cancel the error.

Vertical mechanism

malfunctions

Elevator does not finish its move in
time (20s).

Press [Reset] key on AT-510 and stop Auto
sample.

Press [Up] or [Down] key on elevator to
move.

If it does not improve, contact your local

dealer.

Arm swing malfunctions

Swinging arm does not finish its move

in time (20s).

Press [Reset] key on AT-510 and stop Auto
sample.

Press [Rinse] or [Titration] key on sampler to
swing.

If it does not improve, contact your local

dealer.

Arm head position is

unstable

Elevator does not go down since the
arm is not at rinse bath or titration

position.

Press [Reset] key on AT-510 to stop sampler.
Press [Rinse] or [Titration] key on sampler to
swing the arm. Press [Down] key on

sampler. If it does not improve, contact your

local dealer.

Elevator position is unstable

Turntable does not move since the

elevator is not at the top position.

Press [Reset] key on AT-510 to cancel the
error.

Press [Up] key on sampler to ascend
elevator. Press [Step] key on sampler.

If it does not improve, contact your local

dealer.

Changer is not connected

Communication with auto sample

fails in time.

Check power of auto sampler and
connection.
If it does not improve, contact your local

dealer.
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9-2.Troubleshooting

9-2-1.Power does not turn on even when the power switch is in ON position

START
Is connection
secured?
Secure power connection.

YES @
Is power NO
witch normal?
Turn the switch ON/OFF a

YES few times.

Repair by maker

NO

Is everything OK? «
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9-2-2.Air bubble exixts in the burette

Fill reagent.

NO Is the tube dipped in
b reagent bottle?
Adjust tube length.
o
Is joint leaking? (Note 1)
Re-tighten or replace
YES the joint.
NO

Is reagent bottle
place correctly?

——

Set reagent bottle on
burette unit.

YES

Is titration

eagent degassed? (Note 2)

Degas the solution.

NO

Is everything OK?

Note 1: Refer to the instructions for each tube connection.

Note 2: Pump reagent bottle by reduced pressure, and degas by placing it in ultrasonic cleaner.
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9-2-3.Piston burette does not move properly

START

Is burette No. correct?

Correct the number.

YES

Is lock pin
inserted securely?

NO

Insert the pin securely?

NO
S

Replace burette unit.

G

Dose cock change over
at top and bottom?

YES
Repair by
maker.

NO

Is everything OK?

9-2-4 Stirrer does not work properly

NO

Is Stirrer connected
to Main unit correctly?

I

Turn off power and
connect cable correcly.

Stir speed too slow.

Adjust speed by control
setting.

Is stir motor OK?

Run stir motor at high speed.

o
Replace it if magnet is weak.

Is beaker OK?
Replace the beaker. YES

Repair by
maker.

NO
Is stir bar normal?




9-2-5.Titration control does not work properly

START

g

Are electrode and stir
able connected securly?

Connect securely.

NO (Note 4)

Are electrode
and preamplifier set up
correctly?

Re-set up correctly.

(Note 1)
NO

‘ Replace the electrode.

Is potential
detected correctly?

(Note 2)
Do other Methods
work properly?
Initialize parameters
by Function.
Contact your
dealer. (Note 3)
NO

Is everything OK?
Note 1 : Wrong setting on burette number or detector number.
Note 2 : When potential is unstable, it is caused by deteriorated electrode or clogged junction of the electrode.

If junction is clogged, change the combination of electrode to pH glass electrode (98100H171) and
sleeve type (98100R172) or cork type (98100R115).
If potential is still unstable after the electrode is exchanged, preamplifier is the problem.
In this case, contact your local dealer.

Note 3 : Fax send information including titration curve, your Method used, parameters and data list so that
our specialist can review and correct the problem.

Note 4 : When potential does not change, the connection between electrode and cable is improper. Replace

the connecting cable.
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9-2-6.Endpoint is not detected in Full or EP Stop titration

When inflection points can be seen on graphic curve.

START
v

‘ Print out data list. ‘

YES

i (Note 1)
‘ Check titration direction. ‘

YES
(Note 2) il

* Use Method 00 or 03
* Use 1mL burette.

Is titration volume
less than 0.5mL?

YES

Titrate with low
factor reagent.

Is EPn and
EP(n-1) adjacent?

NO

YES

(Note 3) I

Reduce the data and re-titrate.

Is data more
than 2567

NO

Note I : Wrong parameter setting on titration direction.

Note 2 : Since titration volume up to the inflection point is too small, try Method 00 or 03. By using ImL
burette, precision will be improved.

Note 3

: To reduce the number of data, perform titration after fixed dosed. When the number of data exceeds
256, it fails in data sampling and does not detect endpoint.
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9-2-7.Abnormal endpoint is detected in Full or EP Stop titration

(1) When electrode potential is unstable in non-aqueous titration and the noise of electrode is picked up for an

endpoint:

START

Is the electrode
normal?

*In silver titration, use separate
type electrode and use glass
electrode for reference electrode.
*Replace ceramic type reference
electrode with cork type
reference.

Is cleaning
appropriate?

*After rinsed with solvent, rinse
well with pure water.

*If unused, dip the electrode in
pure water.

YES

Is titration norma
with nozzle lifted?

Titration with the nozzle lifted.

Is potential stable?

Change the electrode.

Is Method 01?

Try and titrate by Method 02.
YES Y y

Set potential for data sampling
to 4-6mV.

NO

Is potential stable?
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(2) When reaction is very slow (it takes more than 10 seconds until it reaches stable potential after titration
solution is dispensed), use Method 02 or 03.

< START >

YES

17 Is Method 03?

Set longer wait time for cut-off dose. NO
Reduce amount of cut-off dose.

Is everything OK?

C END )

(3) When potential changes sharply so that an endpoint is picked up abruptly.

START

Isitan NO
inflection
point?
*Sharp potential change due to abnormal
YES electrode.
*|s titration normal when the nozzle is
lifted (a nozzle for non-aqueous titration
YES Is titration used)?
ess than 1mL?2 *Is the junction of reference electrode
clogged?
*Use Method 00 or 03 at
continuous constant speed.
*Use 1mL burette.
Try Method 02 or 03.
NO
Is everything OK?
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(4) When endpoint is detected right after start of titration.

START

Is it inflection

NO

point?

YES

Set fixed dose and ignore data right
after titration is standard.
(User Method 10-47)

NO
Is Method 00 or 037

Use Method 00 or 03.

YES

Is 1mL

burette used?

!

‘ Use 1mL burette.

NO

(5) When endpoint is detected while potential angle is constant on titration curve.

START

Is it inflection
point?

NO

Set fixed dose and ignore data
right after titration is stabled.
(User Method 10-47)

Is Method 017

Use Method 00, 02, or 03.

Is potential
for data sampling
4-6mV?

NO

—

Set data sampling potential to
4-6mV.

NO

Is everything OK?
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(6) When endpoint is not detected unless over-titrated (2-5mL).

Is potential after
inflection point stable?

Set potential for data
sampling to 3-4mV.

Copy the Method and set titration
volume for data sampling to 0.1-
0.2mL.

(Note: maximum data list is 256.)

NO

Is everything OK?

< END >




9-3.Production number and version number (Setup 3)

Each unit has individual production number together with software version number.

Those numbers can be checked by the following steps.

Press [Setup] key to display “Serial/Ver.No.”.

+ Serial/¥Yersion No. #*

AT-510
Serial HNo. o XXKHXKKX
¥YVersion HNo. 1. 00XX

NE i ¢l

Return to previous page.

The display changes as above. When a multiple sample changer is connected, the version number of the auto

sampler as well as information on Main unit is also displayed.

Note!

The individual production number and version number are necessary in case
of repair.
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9-4.Initialization to default (Function 14)

It is necessary to initialize preset parameters and settings in order to reset the system to default value. In this

instrument, partial initialization (measurement data only, sample file only, etc.) is possible.

Press [Function] key to display “Memory Clear”.

¥ Memory Clear *

0.Measured Data
1.3ample File
2.Method Parameter
3.Changer Parameter
4. Unit File

5.Check Data
6.Calib.Data
7.Burette Check

8. A1l Parameter

Select item.

The display changes as above. Select the item to initialize by 11, V] key and confirm by [ ] key. See items that

can be initialized in Chart 9-4.

Chart 9-4

Item to initialize Description
Measured Data Erase all measurement results data stored in Data File.
Sample File Initialize all sample conditions stored in Sample File.
Method Parameter Initialize parameters (Titration, Control, Result) of each Method.
Changer Parameter Initialize all the settings and user sequence for the auto sampler.
Unit File Initialize information on titration solution (reagent name, factor, etc.)
Check Data Initialize all the records of periodic check by standard substance.
Calib. Data Erase all the calibration records.
Burette Check Initialize all the records of burette capacity precision check.
All Parameter Initialize all of the above items once for all.

When initialization is chosen, the confirming message appears. Select Yes/No by [«—], [—] key and confirm by []

key.
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9-5.Function and default

Function Item Description ([ ] range to select) Default
0.Method File [Copy/Save/Load] Copy
Copy Method, PC card
1.Data File [Save/Load/Simulation/Re-Calculation/Statistics] Re-Calculation

Measurement results and PC card

2.Sample File Sample File [Off/ Set] Off
Samples condition setup
Size Only [Off/ Set]: Sizr setup only Off
3.Changer File Changer [Off/CHA/CHG]: Slect changer type Off
Sequence [1/2/3/4/5]: Select sequence for auto sampler 1
Shower Time [0-9999]: Showering time 10
Rinse Time [0-9999]: Rinsing time 10
Drainl Time [0-9999]: Drain 1 time 30
Drain2 Time [0-9999]: Drain 2 time 30
Wait Time [0-9999]: Wait time for during rinsing 20
Samp. Drain Time [0-9999]: Smaple drain time 30
Pre-Dose [Off/ Set]: Pre-dose setup Off
Dose APB [Off/ Set]: Select power burette Set
Pump Time [0-9999]: Pumping time 0
Dose Wait Time [0-9999]: Wait time after pre-dose 30
4.Re-Titr. Execute continuous titration
5.Check Titr. Method No. [10-48]: Method No. setup for check measuremenet 10
6.Set Check Check Mode [Daily/Periodic]: Slect check mode Periodic
Detector No. [1/2/3]: Detector No. for check 1
Standard Name [10characters]: Name of substance Standard
Standard Value [0-999999]: value of standard substance 0
Permit. Err. [0-999999]: Tolerance 0
7.Periodic Periodic [Check/Calib.]: Select check or calibration Calib.
Detector No. [1/2/3]: Detector No. for check 1
Alarm [Off/Set]: Set alarm for check date Off
Next Date Display of next check date ===/ ==/ --
Interval [0-99]: Periodic check interval 0
Record [Skip/Save/Load] Skip
: Select Skip, Save, or load for check list
Show List Display of check list
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Function Item Description ([ ] range to select) Default
8.Buret Check APB No. [1-10]: burette No. for precision check 1
Unit No. [1-20]: burette unit No. for precision check 1
Permit. Err. [0-999999]: Tolerance 0
Temperature [0-100]: water temperature setup 25
9.Auto Start Method No. [10-47]: set up Method No. for pH 10
Interval Time [1-99]: set up interval for auto start 1
Times [1-99]: number of times for auto start 1
10.Auto Statis. Auto Statistics [No/Yes]: auto statistics setup No
11.Common Blank [0-9999991]: blank level setup 0.0000
12.pH Calib Table [ ]°C [0-100]: input temperature for pH
(17 points/3 sets)
[ IpH [0-14]: pH value input (17 points/3 sets)
13.Card Utility - - -
14.Memory Clear — — —
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9-6.Setup and default

Function Item Description ([ ] range to select) Default
0.Interface RS-232C
Baud Rate [300/600/900/1800/2400/4800/9600] 4800
: communication speed
Parity [None/Odd/Even]: parity setup None
Stop Bit [1Bit/2Bits]: stop bit setup 1Bit
Data Length [7Bits/8Bits]: data length setup 8Bits
Printer
Printer [IDP/DP/Other/A4]: select printer IDP
Baud Rate [300/600/900/1800/2400/4800/9600] 4800
: communication speed
Parity [None/Odd/Even]: parity setup None
Stop Bit [1Bit/2Bits]: stop bit setup 1Bit
Data Bit [7Bits/8Bits]: data length setup 8Bits
Balance
Balance [KEM/Mettler/A&D/Shimadzu/Sartrius] KEM
: select a balance
Baud Rate [300/600/900/1800/2400/4800/9600] 4800
: communication speed
Parity [None/Odd/Even]: parity setup None
Stop Bit [1Bit/2Bits]: stop bit setup 1Bit
Data Bit [7Bits/8Bits]: data length setup 8Bits
1.Date & Time Years [1999-2098]: calendar year setup
Month [1-12]: calendar month setup
Day [1-31]: calendar day setup
Hour [0-23]: present time setup
Minute [0-59]: present minute setup
Date Type [yyyy/mm/dd / dd/mm/yyyy / mm/dd/yyyy] yyyy/mm/dd
: present minute setup
2.Regist Operator — - —
3.Serial/Ver. No. AT
Serial No. Display of S/R number of titrator
Version No. Display of software version of titrator
CHA
Version No. Display of software version of auto sampler
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Function Item Description ([ ] range to select) Default
4.LCD Contrast — [Dark<>Light]: adjust brightness of LCD Middle
5.Language Language [Japanese/English]: select a language English
6.Lock Password [8 characters] -

: password to inhibit change of parameter
New Password [8 characters]: change password —
Confirm [8 characters]: confirm password -
7.Beep Beep [Off/Set]: beep setup Set
Beep Type [Oft/ Typel/Type2/Type3/Type4] Typel
: select tone of beep
8.pH Potential Polarity [Standard/Reverse] Standard
: select mode of pH potential
Note!

When Lock is Set, password message appears when any key of the

followings is press: Titration, Control, Result, Function, Setup. Unless the
password is entered, parameters cannot be changed.
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10.0thers
10-1.Parts list

The supplied parts, consumable parts and optional components are shown in the following lists, and you can
obtain any of these parts at your dealer or from sales representative.

CR5120tube (black)| | CB5120tube (black)| |CTPT20tube (black)
984390056

Zeolite tube Wrench (8mm)
984390055 984395189 984300053 985143339

Switching valve
984300050

Reagent bottle
cap(with plug)
984300052

Printing roll

(4 rolls/set)

(For 1DP-100)
9882900018

Ribbon cartridge
(Purple)

(For 1DP-100)
988290002

Connecting cable
980300004

Nozzle pocket
(5pes/set)
9843000518

Ribbon cartridge
(Black)
(For IDP-100)
988290054

B

}

Ground wire Adaptor for Main cover Burette cover || Burette stopper | [Operation manual
(AC100V only) power connector 985600025 985600014 985600013 985950189
984333331 (AC100V only) .

983203199
@ 2

@

Power cord with ||Power cord with |[|Power cord with Power cord Operation manual
earth wire earth wire earth wire (For China (RS-232C) 985950250
(AC220/230/240V (For UK) (AC100/120V area) AC220V area) _——

area) 983204199 983203198 64000180048

983203461 L e |l —
¢
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Degas vial
(with septum)
987220003

%

Piston extraction
rod
985515002

Reagent bottle
(1L/brown)
985000035 S}

/]

Piston head 20mL

Piston buret with

985515101 piston head(20mL)
984300049
i
Name plate
985275380
iii 4y

Internal solution

250mL
988115001

<>
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Diffusion proof | |Tip of Diffusion|| Titration nozzle ||Titration nozzle
nozzle/STD proof nozzle 984300040 tip
984300041 985210028 / 985210027
s yd S
Joint
985500054 De—gas tube
g) 984300044

Stand rod
985500041

Connecting cable
984290012

@Z@éi::;é%

Stirrer cable
980300006 (L=0. 6m)

Switch cover
985230003

=

pH combined
glass electrode
98100Q}71

I
O

Terminator
984290026

Temperature
compensation
electrode
98100T111

Magnetic stirrer

984300018A
)

Stirrer rotor
L=25(5pcs/set)

9850031418

T

Electrode holder]

984305007




Parts for APB-510-01B, 05B, 10B, 50B

Part code Part name Remark Sketch
984390053 CB5101 tube (black) Cock — burette e ——
For 1mL burette I 270 [
984395167 CRPTOI tube (black) Cock — reagent bottle
- B
For 1mL burette
! 650
984395191 CTPTO1 tube (black) Cock — nozzle S —
For 1mL burette 500
985505342 Piston head for 50mL $37.2
]
I
985515206 Piston head for 10mL $16.37
"Fi
<
985505341 Piston head for SmL $11.63
i i
g
985505340 Piston head for ImL 5.8
H o
984305335 Buret ImL
984305339 Buret 50mL
g $40
984300048 Cylinder with piston
(10mL/transparant) $19
¢
984300047 Cylinder with piston S
(SmL/transparant)
$15.5 o
©
p30 L0}




Option

Part code Part name Remark Sketch
PTA-510 Photometric titration ©) &
adapter &g ©:>
r
MAIN UNIT v @
POT-510 Polarization titration ® @
adapter P 5 VC@
p §® . @ © o
@ MAIN UNIT yg
CMT-510 Conductometric titration =)
e
adapter % é;’
B
TET-510 Multiple preamplifier @
e
"%
CHA-500-12 Multiple sample
changer
CHA-500-18 (for 12 samples) /
Multiple sample
changer
(for 18 samples)
APB-510-01B Burette unit 1mL
APB-510-05B Burette unit SmL
APB-510-10B Burette unit 10mL
APB-510-50B Burette unit 50mL
AE-118DR Balance 983500001 connector is

necessary to use
AE-118DR.
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Part code Part name Remark Sketch
980300002 PC connecting cable For IBM-PC
(for IBM-PC) 9 pin— 9 pin
SOFT-CAP Data capture
software
SOFT-PCR PC CARD Read
Software
984340175 pH Table Card g
984340174 pH Measurement
crad
984340173 Application card g
984340039 Memory card IMB SRAM card g
KF-510 Karl Fischer
Titration Unit
COD-510 COD Titration Unit /'I @
’ %
984300036 Propeller stirrer @
MW-510 Manual washing unit
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Part code Part name Remark
SCU-118 Sealed cell flask
assembly
MTA-118-1 Micro titration unit
MTA-118-5
MTA-118-50
APB-510 Auto Piston burette
984300054 Titrant temperature

compensation sensor

Electrode list

Part code

Part name

Remark

98100C171 | Combination glass electrode (standard type)
98100C172 | Combination glass electrode

98100T111 | Temperature compensation

electrode (standard type)

98100C678 | Combination glass electrode

(micro titration)

98100C272 | Combination Pt electrode

98100H171 | pH glass electrode (standard type)
98100R171 | Ceramic type reference electrode

98100R172 | Sleeve type reference electrode
98100R173 | Double junction reference electrode
98100R115 | Cork type reference electrode
98100R272 | Mercury sulfate type reference electrode
98100M271 | Platinum electrode (standard type)
98100M511 | Twin Pt electrode

98100M371 | Silver electrode (standard type)
98101K321 | Conductivity cell

988115001 | Inner solution (250mL)

988110026 | Inner solution (250mL)

Glass electrode and reference electrode in one
unit.
(ODg12, length: 135mm)

For general use

For vial

(dip area: OD ¢6, length: 135mm)

Pt electrode and reference electrode in one unit
(ODg12, length: 135mm)

For general use

For general use

For sample coating junction

For sample contaminating inner solution
For non-aqueous titration

For silver titration

For redox potentiometric titration

For polarization titration

For silver titration

For conductivity titration

3.33M-KCl solution

IM-KNO;j solution
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10-2.System components

Solution compensation sensor

984300054
_________________ .
I Standard system @

Automatic potentiometric titrator
AT-510

(one powerburette built-in)

Automatic piston )
burette .
APB-510

Connecting cable
980300004

Impact dot printer
IDP-100

Connecting cable
980305030

Converter connector
983500001

Balance

AE-118DR
—
Tl

|

MS-510

Connecting cable
980305030

burette
APB-510

MS-510

Connecting cable
980305030
Automatic piston
burette I
APB-510

Magnetic stirrer
MS-510

Up to 9 units

connectable
Connecting cable
980305030

Multiple sample changer
CHA-500
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10-3.Display messages

Message or symbol

Description

1st D. Speed

1st Dose Volume
1st End Level
2nd Dose Volume
2nd End Level
After Titr. Sequence
After Titr. Wash
Alarm

APB No.

APB No.

Auto Simulation
Auto Start

Auto Statistics
Balance

Baud Rate
Before Titr. Sequence
Before Wash No.
Blank Replace
Blank1-Blank20
Burette No.
Calculation Para.
Calculation Type
Calculation Type
Calib Method
Calib. Buffer
Calib. Points
Calib. Table

Cell Constant
Changer

Check Mode
CMT Range
CMT Temp. Co.
Cn(1-5)mg/mL
Combine Data
Conc.1-Conc.5
Concentration
Constant Para.
Control Para.
Control Speed
Correct Temp.
Current

Current Method
Current No.
Current Unit
Cut-off Time
Darin2 Time
Data Bit

Data List

Data Print

Data Samp. Pot.
Data Samp. Vol.

Select dose speed.

Select the first dose volume.

Set up the first endpoint potential.

Select the second dose volume.

Set up the second endpoint level.

Set up sequence number for cleaning after titration.
Set up sequence number for cleaning after titration.
Set alarm for remaining reagent and check date.
Select burette number.

APB number used for titration

Set auto EP re-detection.

Select continuous titration mode using pH measurement card.
Set up auto statistical calculation.

Set up balance weighing.

Electronic communication speed.

Select sequence number for cleaning before titration.
Select sequence number for cleaning before titration.
Set up blank number for auto input in statistics.
Blank level

Select burette number.

Calculation parameter

Select Sample/Factor/Blank as a result of calculation.
Set up data group for statistics.

Calibration method for pH

Selection of standard buffer solution

Set up a number of pH calibration point.
Temperature compensation table for pH calibration
Set up cell constant of conductivity sensor.

Set up a multiple sample changer.

Select calibration or periodic check.

Set up conductivity range.

Temperature compensation coefficient for conductivity measurement
Concentration conversion coefficient for calculation
Combined data

Concentration formula 1 to 5

Concentration of reagent

Calculation constant

Control parameter

Control speed mode in auto control titration
Compensated temperature of titration solution
Constant current loaded in polarization titration
Fixed Method is set up.

Select sequence file mode for cleaning after titration.
Fixed sampling unit is set up.

Set up time interval for cut-off dose.

Set up time for draining.

Data bit setup

Data list

Printout of statistics data

Set up data sampling potential.

Set up data sampling volume.
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Message or symbol

Description

Date

Date of Replace
Delay Time
Detector No.
DF

Differential
Direction
Dispense Speed
Dose Mode
Dose Unit
Dose Unit No.
Dose Volume
Drain1 Time
DRI

End Level

End Point

End Point Area
End point Data
End Point Level
End Point No.
End Sense
End Time

EP No.

EP Stop Mode
EQN

Equiv. Number
Factor

Final level
Final Titr. Sequence
Final Volume
Final Wash No.
Form

Formula

Gain

Graphic Curve
Graphic Range
Graphic Type
High Sample No.
Initial Level
Initial Temp.
Integral Time
Interval
Interval Time
K1-K5

Lag Time

Last Volume
Level

Level

Level Lower
Level or EP
Level Stop
Level Upper

Date

Set up a date to replace reagent.

Set up delay time in data sampling.

Set up the detector number.

Symbol of calculation to express factor of dose solution
Set up differential of fixed dose.

Titration direction

Set up dispense speed.

Select dose mode.

Potential unit in fixed dose

Burette unit number for fixed dose

The amount in volume of fixed dose

Draining time with auto sampler connected

The symbol to express drift level in KF titration
Endpoint level of the first EP

Total number of endpoints in simulation

Set up endpoint area.

Select printout of endpoint data

First EP level of Method 04, 06(including coped method)
Input total number of endpoints.

Set up end sense mode.

Set up time for end sense.

Define endpoint to execute concentration calculation.
Set up EP changing direction in auto intersect.
Symbol of calculation to express gram equivalence number.
Gram equivalence number

Reagent factor

Select printout of final level.

Sequence setup for cleaning after last titration

Final titration volume

Sequence number setup for cleaning after last titration
Titration form

Calculation formula for concentration

Gain of detection sensor

Titration curve

Selection of range mode of graphic display

Selection of type of graphic curve on display
Selection of data group in statistics

Initial level

Initial temperature

Time for reading potential

Setting interval for periodic check/calibration date
Interval of measurements

Symbol of calculation formula to express unit conversion coefficient
Data sampling time

Titration volume of previous measurement

Setting stop level of fixed dose

Separation level by Separation function

Lower limit of display level

Priority order of endpoint in calculation formula
Setting EP level mode by Separation function

Upper limit of display level
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204

Message or symbol

Description

Limit Time
Lower Level
Lower Volume
Lower Volume
Max Measure No.
Max Volume
Max Volume
Memory Clear
Method

Method Name
Method No.
Method Type
Model/Serial
Molecular Weight
MW

N1-N5

Next Date

Next Measure No.
Offset Potential
Operator
Operator Name
Over Titr. Vol.
Parameter A
Parameter B
Parameter Set
Parity

Periodic
Permit. Err.
Pre-Dose
Printer

Pump Time
Purge Times
Purge Type
Reagent Name
Record

Rel. Change Lev.
Report Format
REQN

Result

Rinse Time
RMW

Samp. Drain Time
Sample File
Sample ID
Sample No.
Sample Size
Separation
SEQN
Sequence No []
Set Speed
Show List
Shower Time

Limit time for titration by Method 04, 06 (including copied method)

Lower lever of endpoint area

Lower level of titration in endpoint area

Lower level of reagent alarm

Maximum number of samples for measurement

Maximum dose volume

Maximum titration volume

Clear stored data

Method

Method name

Method number

Method type to select

Type of model and serial number

Molecular weight

Symbol used in calculation formula to express molecular weight
Symbol to express normal degree in concentration calculation
Forthcoming date for check or calibration

Enter sample number for next measurement

Offset potential in stat titration

Operator of the instrument

Operator’s name

Over-titration volume

Temperature compensation coefficient (A) of titration solution
Temperature compensation coefficient (B) of titration solution
Setting cleaning parameter by multiple sample changer

Parity in digital configuration

Periodic check mode

Permissible error in check measurement

Pre-dose function of multiple sample changer

Printer setup

Pumping time

A number of purge times by burette

Purge mode by burette

A name of reagent solution

History of check records

Relative change level to switch dose volume

Report format by printing

Symbol to express gram equivalence number of titration solution
Result of concentration calculation

Electrode dipping time when auto sampler is used

Symbol used in calculation to express molecular weight of solution
Sample drain time when auto sampler is used

Sample File

Sample identification

Sample number

Sample size

Endpoint separation

Symbol to express sample gram equivalence number
Sequence number for cleaning by multiple sample changer
Setting control speed

Display of check record

Electrode cleaning time when auto sampler is used.




Message or symbol

Description

Size

Size Only

Size Unit
SMW

Stability
Stability(mV/min)
Stability(mV/s)
Standard Name
Standard Value
Start Limit

Stat Level

STD Buffer X
STD Solution
Stirrer Speed
Stop Bit

Temp

Temp. Comp.
Temp. of STD
Temperature
TF

Time Lower
Time Upper
Times

Titr. Time
Titrant Temp.
Titration Mode
Titration Para.
Unit

Unit No.

Unit No.

Unit Type

Unit Volume
Upper Level
Upper Volume
User Sequence
Voltage
Volume
Volume
Volume Lower
Volume Upper
Wait Time
Wait Time
ADeg Sense
AE Sense
AE/AmL Sense

AE(1st->2nd)Pot.

Sample size

Sample size entry mode

Sample unit

Symbol in calculation to express molecular weight of sample
Input limit time for stability sense.

Stability sense time for Method 06 (including copied)
Input stability sense value for method 02 (including copied)
The name of a standard substance

The value of s standard substance

Limit time to start titration

Stat level

Enter pH value of standard solution X

Enter the value of standard solution

Stir speed

Stop bit of digital configuration

Temperature

Temperature compensation of titration solution
Temperature of standard solution

Temperature of pure water

Symbol in calculation to express factor of titration solution
Lower limit of graph for stat titration

Upper limit of graph for stat titration

A number of measurement times

Titration time length

Titrant temperature in temperature compensation
Titration control mode

Titration parameter

Unit

Burette unit number for titration

Entry of burette unit number

Unit type

Unit volume in cut-off dose

Upper level of endpoint sense area

Upper limit of titration in endpoint sense area
Setting user defined sequence

Constant voltage of polarization titration

Setting fixed volume to dispense

Titrant volume of a burette unit

Lower limit of titration in graphic display

Upper limit of titration in graphic display

Wait time

Wait time

Setting angle difference to determine endpoint
Setting potential difference to determine endpoint
Setting differential difference to determine endpoint

Setting dose switching potential
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10-4.Technical data

Model name

AT-510 Automatic Potentiometric Titrator

Detection range

:-2000mV~+2000mV
:0.00~14.00pH
: 0~100°C

1) Potentiometric
2) pH

3) Temperature

Titration mode

Blank, Auto control, Auto cut-off, Cut-off/Constant speed, Petroleum products neutralization
number, KF, COD, total 7 modes

Method

Standard 7, User defined 38, Combined methods 5

Kinds of titration

Potentiometric (acid/base, redox, precipitation)

Photometric, Polarization, Conductivity

Titration form

1) Full titration (Auto EP detection) Full
2) EP Stop Ep

3) Level Stop Level

4) Auto Intermit Intersect

5) EP Stop/Level Stop Level & Ep
6) Stat control Stat

7) Learn titration Learn

Special application

Measurement of electrode potential (pH, potential)

Display

30 digits by 13 lines, LCD with back light

Display contents

Potential, titration volume, Results, Parameters

Endpoint indication

By beep (4 tones) and display of concentration calculation results

Error messages

Wrong key entry, error in calculation input, instrumental error

Calculation function

Concentration, statistics (mean, standard deviation, RSD)

Power burette

One built-in unit and up to 9 external units

Burette precision 20mL (standard) :+0.02 mL, Reproducibility +0.01 mL
ImL (option) :320.005 mL,  Reproducibility +0.001 mL
SmL (option) :20.01 mL, Reproducibility +0.003 mL
10mL (option) :320.015 mL,  Reproducibility +0.005 mL
50mL (option) :30.05 mL, Reproducibility £0.02 mL
Preamplifier 1) STD-510  :pH (mV) and mV, 2 inputs (standard)
2) PTA-510 :pH (mV), mV and photometric, 3 inputs (option)
3) POT-510 :pH (mV), mV and polar, 3 inputs (option)
4) CMT-510 :pH (mV), mV and conductivity, 3 inputs (option)
5) TET-510 :pH (mV) 2 ways and mV, 3 inputs (option)

Multiple sample changer

Optional CHA-500

External content

Standard 3 channels interface (balance, printer and RS-232C)

Printer External impact dot printer model IDP-100
Ambient condition Temperature :5~35°C
Humidity : less than 85%RH (no condensation)
Power source AC100~120/200~240V 50/60Hz
Power consumption Approx. 30W
Dimension Main unit 1 288(W) x 468(D) x 481(H)mm
Stand 1 118(W) x 225(D) x 336(H)mm
Weight 10kg
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10-5.Warranty and after-sale service

1. The product you have purchased passed standard test and inspection in plant before shipment. Quality of the
product is covered by one-year warranty except consumable parts.

Some conditions or performance in use may not be covered even when the product is in the warranty period.

2. For repair or maintenance servicing, please contact your local dealer or distributor where you purchased the

product.

3. Before you call the dealer, read the manual (“8. Maintenance” and “9. Troubleshooting”) and recheck the
trouble.

When you contact your dealer, please notify:

Production No. of your instrument
Details of the trouble

Person to contact

4. Parts and consumables can be purchased from your dealer. Parts for discontinued model will be supplied for

further seven years.
5. This warranty does not cover claims caused by any of the followings:

(1) Modification by unauthorized person

(2) Splashed by or dipped in water (the product is not waterproof.)
(3) Use under condition or range other than specified

(4) Operated in other method than specified in the manual

(5) Dropped or given physical shock

(6) Erroneous handling or misuse

(7) Use under extraordinary environmental condition

(8) Caused by fire, earthquake, lightning or Act of God

6. The manufacturer, dealer or distributor of the product will not be responsible for any loss or damage,

whether economical or physical, related directly or indirectly in use of the product.
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