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1. i@Lwic , .

HWESHL, BETESHIMEORANEL LTSE b B LR TEBII 2 TREECARETE
. BERSPRROM. H3VEBEMTCEEMTCBLTLEHRENTLS, BEMFEE—R
WCRERE Y 5 AT, HMEEREOYRL L b ENEE AT BN, ZBTHIREERLTBY.
55 RELSEHEEIN TS, _

R EHBAL CGRESTERELTIRAT. TNTTEELOHRF Lo TRI AT ET VS,
Ruzicka 5 VERIABIRO YN > (FIABEHE LHL T, BEMTHEOFALERN L Tw3, FOHER.
FNORIZEA S N RE i BB RN e BE AR % & SR — o LB Z e AL TY S, ThbB
FIAY =iV RIS IER% S RIS R KL DD, SRCREERIEAT B &, BESEOKRIEQHZ &)
ERREHEA L & VBT 205, TR S BB LRES & ORISIC & » THRIEATICS ¥ 3 ATCIIm
AbNBEEBEOEH( TE— 281 ITEST2)MNERIZAVLAT: S, ZOHETIE V-2 %
FRRELT 5D FIAEDOREENPPET L. LabBEMNETIR 2 MRAMFETH B, ZhiZ
MHLT. Astom™i3 TE—2 88, TR TE-I By 2ERRELTHPNREELEEL. TSingle
Point Titration ) ¥ EFA TS, TOBEOREFEOTIITE. WROpHAN X bl BB OBPELE
ORI UCEBRIITEL T 2 & BB LS b Tnd, BOFETIH T ABEOBIE LY & —
YRILLTRINTS b0OT, AHREFIEBHTES, %+ 7 HORBEMINT S Z iz XV RE720
sample/hrD ST EE % HEL T35, ' o

EEDIE, AstomDHER X bIRBEE, YL p HEHK L BYICER L PRIRFEE ORSIKE
AT LI0d 0. EERHEOR: ST REERHBICEATCE 3 2 LML, WERBEED
ER, BVE—VRERICBALET I/ BOER. 5 ICRBFKERPIRERICRML. SHICEE
LOFHEE F L MEERUBIGRTRERI bIEAL TV 3, HH bONRORHIL. VINOREIZS
VT B IS B BHOE BRI 3 AU B 5. TbB, HRIRERIC BU TR pHEBRORLE
FL— MESHEICRQBA 4 HESHE Y, BERTEEHIIBLCRIBLETREEHEEN AT,
Bz, RIEERICBITZMOMTTE. p HEFRCBMREMEEAT 3L, EBFEOMBIZILT 555
ZHhDELE p HA T AEERHSEY, SHFERICE 8L p HETREOE AR LERIE 2 ¥ Tl
TE3LDTHB, AI =L —CRINETIEE LIEL OFHFICDWTHNS,

2. PHIEE :

21 BUERUELERMICESH  EEOER
=g : ' HA - A buffer

Fig. 1 iz 70— R&RY, —HOWKRS)CRERE RS ks

WL L TR HIng 8¢ BMHA RO E O ERE

APBREpHEREE KL, WAOKBCIOKD 10 lass scode.
WOz B EAT 3, BHIKRU KL F LUK detector
Spectrophotometric

BTXKT 5, HARUHnOREEREZhTh HB A

KanBUK g & T35 & EBAEAZN T RNE .

EOBRHEDITBIT 3 BAROMH IR, TEDEN S, PFig. 1 Manifold of FIA for acids and bases using
pH = pKa,HA +log (CA /CHA) (1) pH buffer solution
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PH = pK, y, +10g(Cy,/Cyr,) @ 0.25
TIZT. Cp B LUC, RTNENEERHTOBMBAL T
OHBFHEADBETHY . Cp BIUC BERENR
P OBYB S UCERMOERERBE TS S, (1) QK E“g
W5 QROBIRNELNS E o1
€/ Can =k (C,/ Cog) G =
TITC k=K, yu/K, g, CHB. VE. KOENIZHA
BOBXIBHBIEAS hB &, BHBEBEL, R e e
PRIGI £>C, GHHOC, /C DRENEILT B, TR nm R e oo
A+ HB — HA + B @ Fig: 2 Theoretical calibration curves for acid
ZOELRAQZTEBREDC,, /Gy PEL L based on spectrophtometric detection (Eq. 5)
20, B EBEHERERVWEERE, Cp Cg,? ” R ( |
LR RET 3 2 LI L VRN HBOBE 2 BkE i K, >10°)
Erod—s G LTEBTES, i HI32R 60 - 10%_
BRRHEEAVIHE, ARIZ, C,\/Cy D&
(L% BEHOPHE L LTHEEN 7 XBBIZLY
ZOENMELOE—-IBELTHRETE S,
Z T, AEOEBNERDI=HIZ. Fig 1K

0.05

peak height / mV
]
)

DFNOAD Y ITHE BROCH T BEEEX 0 : )
3. BARERHOFE, HEHBOREIZL 5 ¢ o2 OE:B ,ch'6 o8 '
REOHNOBELLAC,, #HERKLBE

. r Fig. 3 Theoretical calibration curves for acids based on
Curn'~ BEEPOMDLEEC,, "RUHHBO potentiometric detection (Eqs. 6 and 7)

BWECEHWTEDLT L, RODL 51Tk,

ACu/Cla = [k, (Cyua +Ciap) H{C = Cyp +k, (Cyp + Ciip)} ~k,Coa HCx +k,Cir) /2
Fig 2l RE)OHBHR &R, k=10L X, b BHEOBHA L HRRHIOBBETHA S L1k
ETAC, RC L ERNBRNEIT S EMFh 3, Lizhi>T, HnDBEXEELIHBOBOEEIC
HHT 50T, BEE~ELEHTT 32210 LV BOBRITETH S,

HTABEIZ X 3 BUERHOBREE. BFHBORAI X ZBUELAERGRTHEINS,
AE = 0.0591og[{1+ C/Cu {1 - Cx/C, Y] (v, 25C) ©
T CRAWDRIEIZ &> TERLZHAOEETH D HBL M ERK, ,NBMTHI L ZC,
BRATRENS,

Cx = [K (€ + Cup)+ Cra =K (Ca + ) Con ) = 4K, - UK, CoCs [2(K,-1) 0

ZZT K=K g/ K g THY, HBIFHER 2O C=Cyp &2 3,
BB OB & HIERDYIRENEFE LWV E E, TDBC,,=C,DEE, K(E6)(NVEAWTAEE Cyp/Cus
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DOBFERD LR EMREFig3lIRT, Cpuid—EBTHBDT, Cup/Cuy H05BEE TIRAERCIIEE
HHILTRBZ ENANB, ABECyp/Cyy PRIDEARBIFR DM 2 (R BB OBEHA & BUS OBHBO
MR BONK HIRE 2RI LAt >THEML ., K0P LItk s EF—ORERE 23,

Fig. 1078 —R 0D X 5 SEMEFEATIFIAK TR, RESBICHET 2 TORM/ — VOFRGAHE)
EERTBRENH BN, FREHIY PO EINLTU—EHTR. BHETONBREZ-ELELD
N5, o TFABI BT, LROESIEA R CEM L bR (L8 RCEM B RIS L £
BASEE—2 L LTBbIS, COE—2BX LV RNOBNERINS, EEIRBOSHE L AHMOR

Bl dwcERah3, '

22 BEBEEOTEY

AR & 5 BREZEOHEDRERHEEBERER YT 5 pHRE R OBBITIRTF T 5, € THEE MY
BEOEBZABILLVITI DI, TEHRITHCEEORERE AU v, T, FIARDORKH
BEEBODEE ENOFTORKE) VERCHETEZRATHS. EABTRENSTHILITLY.
EARBE RS, BEEFRTES, Fig 43D LOZBRTI YV IMEBEDOY VB EEERL /4]
THb. ARICLT, BMERFHBRCT 7 AERTENESEETHH/KELT U VLG ERNPTHETH >

7':,, . - 952M BP0,
836

3.0M CH3COOH
0.8 | 30MCH3COONa - 204

0.8 1 H0 ' I’ 7 Glass electrode

detector

e 1§ AV

H3PO4(20 L)

L

15 mitt s

Fig. 4 Flow system for detemination of concentrated acids and bases and calibration peak of phosphoric acid

23 TI/BOERY ‘

WA 3 e HT BT I B TV Y LAY, BT T2 LYW I B DK
TOBME LTORBETHpREIZ10BETH 2, #-T7 I/ BEERPHECTERTZ 3T
EVb, RVE—VIEEER L VEETES., Thbb, 7I/BERVR )V ERISERZIEILY
FTOEEREHEARZE, 7I/BEIVBBE XNV Y SR COpKaflIZ6~7TRE I 3)IZ
B L. KEILF DU I AKERCEET B Z A TES, FRIESY O RPICL B ROIRT LS
W) @RV ) Y ERIBLTN- V(R FRE Y X FINT I/ BEERT S, ZOBOI0%EVTY >
I CpKafBi3#5.7-59TH 3,

H,NCH,COOH + nHCHO — HOH,CNHCH,COOH or (HOH,C),NCH,COOH ®
COFRNVE—NVHEERABISALET I /BOSHBETRT, 70-R& 7V ORBRYE—
BlEFigsSIoRT. BAS N7 I/ BRAMRITIRV Y L KEBBE AL, R@ODORISIZLY XY
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RMICERENT DB, T A Y #E Y S BRpHEE I (Na,HPO, -Na,PO,) & &4 3, BRI Nz 7 I Bk
pHEER L ORI L VEUpHELE N 7 AR TRIEL Tw5, Zofl, XYY 7720050y
IUBREVTVVUFRERTES, N ETF BT ERBERLREERRL, Sy I
BCEEMIS ) ¥ ORREORMBE TH oM TNHHFRBOFHOBHELERIZ, IV I VB
ERNVTY VEDRIBIZE N ERLUZBB ERRE LTERT 520 THD, e KBRS
THEBEETIET I BOSEERNETSH S Z L HRLTVS,
HEFICZTFVTIVI-LPERAOEN. NI BPLBG EORBMCI IV 2B LDETET

I/BARENTBY. INLRBBEOREERDZERLRNTH S, AELHBENOLARBEULT
I/BOBBRIEALL LS, KRB X2 EREZERTEEDEHENE BESNE) KL3ER
e B BB - T |

5.0 x 10-°M Glycine

0.83] 0.05M NapHPO4 -0.05M Na3HPO4

4.0
0.851 7.4% Formaldehyde

0.84| HO i

ml/min l
Glycine (130uL) m u UL (

=10 min e

A 10 MV

Fig 5 Flow system for detemination of amino acid and calibration peaks for glycine

24 WKBEBOBELEDERZY

FERBHEFEE L. AICTEEIIRPCREPERE L TOMENE | BE HE L HEr g
OEBIZARALAETH S, ZOBTER. BEELH I LITEEMCASMPOBEEOERISAINT
5, ZOERTIE, 220 CTRRRERROFIAPHIGEE L K ERRICIEIRT 3720, 227a8/—
W/ bV ABREERPLY s EORBEE B, BEOBEEERINEG TN B ks
DL FIABIZ DWTiRR 3,

Eroafig—E/ ool Yo AR2Tan) v/ PV U EREERITERE L f2 pHEESTIRIZ
BUABRERERERLEID, THET 2 /) — VTN =21 R EERBRET B EMNTho
Joo T 7R BEETIREBREHE (BRBEHITOpKe, pRa=8. ) & KBILT F 77 FN T EZD
A(TBACR)DEAT) BABEIROENERCT, YU FVBP R AT FNT I g EOSERIIDWT
HElic&Z s, KBWEROHE LERZT S ABEBOBUNEL (C-28E) FEBBRICHAL-RE
wWHER LN, TOBEORL OBYERIIN T 5BER. KEERTOBRCEIEDORE & FRIC, BHK
FOB L ABOBOREFEROLEKINIZEEFEL TWE, $ibb, BEO o ERBRED—DTHEE/
7 O OFER (pKa'=5.8) & £ DTBARINIKD B 5/ 7 0 UBRE S R (MCAB S ® A2 84, Hlk
® hY 2 ORI OpKa= 2.8) R U p- VI Y ZVik Y E(RET DpKa'= 05033 2 BE (BRI
OERBAOHEE) F6~7mV,/ mM T, ZTFRBETH o 2h, pKati €/ 7 0oL ZITS LY)
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FIBEKa'=57)DRBEIE LIROBOI2OBETH Y, £/ 7 0vBEE LD b RKE ZpKak b OREER
(PKa'=7.6)i31F & A EBIHE ok, ;

5mM CCl3COOH
5mM CCI3COOTBA . 5.0 mM
0.9 [0.1M LiCl «-30 min.s-
4.0
i 3.0
g
09 | EtOH Glass electrode S 20
detector j
ml/min "
Oil sample '
Wl

Fig. 6 Flow system for determination of total alkalinity in nonaqueous solvent and
calibration peak of trioctylamine in ethanol

BATMCAB B R URBORRO o (UARERE L TBAEN 525 4 BOBHEZ AV ABE&DT I
VEOBRHBE % Table 11077, BABHEEZAiiEe, 7o 7I T 3BERIEALDpKaD
FRlE—BLT—&> :m>:—:ﬂ0)mid\é %%, MCARBBRRUY Y 0 0 (pKa=42), bYroo
BeRR (pKa'= 2.8) 572 3 DCA. TCABH K TII 7OV T 2V (pKa'=7.5~ 0D T3 BB I 7 IV OBRIZ
B b3 REIFRETHSL, —H. FEET I (pKa=22~350HE. BA. MCABRFHE CIIRHTER
VA, DCAE BIZIITCAE BB AL pKaEAVNE L 2B I L0, REHREIIREL Y, o7 =)

YRR s REORE
. pKafHOR/MIIIEL T
W3, Thbb, 7TIVORK
| BOERI. 2UETIHRRE
ROTFHE—B U TERERS
DBEBEDT I B DpKa
DEETFT 5.

Fig. 8IZRg 7 0 —F % Fvs
THEBMROL 7V I EE
B L 7R H% Table 21077
SHER Y FRUISE) & T

U—RAR) LIZLBETIVAVETH 5, HBMAALBIC
BRYyrun®y w7y, DRRE/ XY/ —VTIv, Ck

Table 1. Sensitivity to amines

Sensitivity* (mV/mM)
Armines and apparent Buffer™®: butyrate monochloro-  dichloro- trichloro-
pKa™* buffer acetatebuffer acetatebuffer scetate buffer
apparent pKs** 8.1 58 4.2 28
of buffer acid
C3H7NH2 9.1 8.1 6.8 6.8 6.8
(C3H7)2NH 8.8 7.2 6.7 6.8 7.0
(C3HNIN 7.5 4.4 6.7 7.0 73
(C2H3)3N 8.2 5.8 6.8 7.2 6.6
(CeH13)3N 74 . 41 60 6.1 6.1
(CeH17I3N 7.4 4,2 6.4 6.6 6.2
CgHsNH 34 ND ND 1.8 6.8
C6HSNH(CH3) 2.4 ND ND ND 43
CgHsN(CH3)2 2.2 ND ND ~ ND 3.5

* Sensitlvity obtained by the glass-pH electrode detector, ¥ Apparent pKg obtained by titration in EtOH,
&%% Buffer solution : 5 mM acid-SmM tetrabutylammonium szl of acid,
Solvent: EtOH, ND: not detected

Table 2 Total alkalinity of lubricating oil
Total alkalinities (mg KOH / g-oil)

BIL@YIY )~ T I N EEATE, TATOTI vE _ o ph oysem Flow sysem
EMHE L LChRLERBRERV S LY, 70— W 49+02  47.5%05

; (B) 53.0+0.2 521%0.7
KBWTRD=L2TVAVEIZE, Ny FRTCOFHEEL L~ €  214+01  21.4%04

BL T3, AESEEWHIET o< B2 MRS ®

{D) 953+14 934% 14
548+0.1 530X 09

DR, 7Y EOBRERENEATES b DL L T e oo,

%o

5 mM CCRCOOH containing-0.1 M Lict -
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25 MFOTAALEHIEY

feske. MEEDTAALMBEIE . HEBOMIE % BT A ZZKBES U T ATITAMLL., RRISOKEL S
U AR ERKTRET 32 LI L 0 FTbR T B, 1T ALRISHIRAHE 2217C b 3053 LA Lo sk ke
BHBEINTHB, FTC IF/—VBEREUTAFAML Y FESURBR—BRED ) 7 AREHEEH
W, TORBROMRE(NE T XABROBUEL, FEELERHEBETAF UL Y FORREEL
RUEL., MDA REET S FEEHR L, 70—-FREFig2llRT, ARG AWa0E
BBk LT, SEBRIFVERLVHEBORVEHBIZATFVEEOBE. KAV Y LORDDIZ
KEBULF N7 TFINT 2 EZT A(IBA - OMBMAE L Thatze THUd, KB{EA Y 7 5% VA1
BITFARBIC L VERT 2 A0 D LEOBEDOLY /- T 5 ERENEL. RISaAVEHET S
fEERIENEH 525, TBA -OHDBERTOEREMSZWADTHE, 7 ABBRHBILLVEOA L LA
YEBIFVOBERBRYE -7 EFg NIRRT, KIS 24 VRC, FORBOME KRR BETH N EA
B0 L ITIRISIROEA BT -2 BDF v U 7 -2 — - RERTE 3,

BLOIAFVIINTEERERRANLIS, FEBIFVORRIHR T FVOThDOIR2EBETHS
B, HOBEHBI AT VI T BREL TVEVEBORIRLTHERIBEL b FEBTFILORE & [F
BEEZTHY, BEBIFVUHDMOLRAFVETACRIEOEITENFRURBETH S, 2B, U/~
IFIVOEE, FTALRIEROEBYIRARFET S, BRXERHBTIIRENKEL, ¥7XER
BHEE AL NEL Qak,

AEETRDO/NY — DI ALEMBICIEA L. €OHBE. 77 U VBIFI ZEEER & L CHRER
BERL. IRIVNT—DIFAALEE R DGR, TOHEFT199E4(mgKOH/R) T TEREIC L 2 55H1E

201+7(ug KOH/g & & < —H L Tz, N
Olele Acid
Ethylester
8.
1M C3H7COOH
0.50 RO.IM LIC1 50

0.25 0.1M TBA-CH

\ 25°C @
Al_(on : %
u

0.25 [EtOH

mi/rmin 3 L
Ester (200u0) ~
Fig. 7 Flow system for determination of saponification values of oil b0 min —pr

3. Fl—hRE

31 ERERHIETS SBA 4 oeREEY

AR LY RBA 4> R LPICERT BBE . Fig8loRT 70 —REMAV 5, Thbb. —HOR
BICREBE L— MERENE SUSEA M (UTA 42 By 48) LRETFLISES $BA T
CBEREHL. fAICRE YUY LTRERT, BREERET2BA 4 Bk, 8B4
D EEBA A VIS U CARBEORL T b RAKKTHEDT, BELEALRNE ZOZHBOEH
BOBKICH LTRO DO FEEHENRILT 50
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M+L=ML Ky, = G /(G " C) : ®)
© M+In= Mn " Kygn = Conr/ Cor i) ©
Z T TKyy BUK, , BENENMLE R R UMInSE kDR _
EEENTH S, TCHEFHBOBETHS, ML-L
KOWBICSBA F o MESEREMEATLS L, & MinIn
BRI L > CBTh, BREZHSRA A B
BOWN L AWT 5, BRFOSBA 4 iEFE PO
BOLEUIn&EEE T 2 20 . MLHER UMInsS ko i3
BAHIT 3, b L. MU & MindS kORR BB A ¢
FLWBEIE, FAULLRZERA A 3RQOMRIT 2 .
Fig. 8 Spectrophotometric detemination of metal
I OB TLEVIE RIS L BB 3% jon by using metal buffer solution
LIRAREINTHERT S, FAIWSE/A A4 HE
WAL TMInERBEI BN 50T, MInBSkOBREED 2L IIBBEO BLEflEdTE. &84
FORENEREL 2D,
Cu/CL = G/ (10)
FIT, BALLEGEA A ilE e T A MInSE B OB BN TO LS HEIC LY KD 3 u&ﬁ‘ y
&3, @B A A M. BUTFLRERERIZ DVTORRBBREIKATREING,

‘ Spectrophotometric
detector

=CM + G+ Cunn ‘ Coan
CLT= CL+ Go _ ' (12) .
=C, + Cy ' (13)

22T, G G CTRERENGRA X, RUFRCEREOMTMEL RS, RO, OBLY

KAD~13) LV RDC BT ZIRFBANB LN, ZOBIYC ERDEZLHNTES,
Kor Ky Cot’ + [y, + Ky) + Ko Ko (G T + €7~ €, 0IC, 2 +
Ky € + Ky Cp” - Cypt Ky HKM™ +11Cy, - G =0 (14)

Fig.9id. RIADEH SBENRC,LCy OHFERT. bW 2 RBROHBER CH S, Figohbf
P15 E5I0. MLEROEBEEREMNBEROREERZBAIEL v & T, BBRIEERE RS, S5,
Ky > Ky DB S TIZOOBEMRES B0 K,y <K, OB ";0'5“) -
BB LICODRE 25, TRIFEASRIZSEA 224,

2)

R REMFOHIC, BEOBEHEREDHIELANLE 5 Kvi/Kivn
ETBRDTH B, AROBEGRBROV CRIITEN 3 - 1 0.01
WMERCIERERE OB RAYORD TFWCE D, 5 @ o1
BEHBELSRDOT B3I ONT, TobbRM FEENE 3 10
2B T DT AHIITT B A%, SR ITRE MR (e B Y@ 10

RASER AR AW 25, ThRELTREMNES
23 on, MUREDOSRA AV BFEASNTOYERT S

MInSSH OB AT 572 Th 5. Ele—F. fHRKHS e
EAHEIMY I FECBEYE 2D, TNHFEROEHTH Fig.9 Theoretical calibration for metal jons
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B B EDZEhb, MLEERUMInSERDOE BEEROS LW EREL EBEFRY BRT22L. ¥
FEEHROMRE B LICERT 2 Z &I LD RBEROERIEPATTEZERA 4 OBERERCBRE:
BHCXB3CENTFHMEND, X510, BEOKEEOKE X IEEHHHFORMT & SRWEE & OskDE
HUCHES BSiOpHREIZ O BE L. TBEIEFT &3,

32 BHRHIZES LB+ OEBOREY 4QT
SBA & BEEEEEFALQRA £ O % | Cou eaTa=CEaTa oH
BURHETIT S BE. TO MR FNRIEE =5.0 x 1078 8.0

301

BEERTHS, R @B/ VEERHFHRLLT
—EDBEHORM FLEHA T2 Cu® bl 584 3
CREREHIKE WAL EBBRHBZACIBEEE X
3, 70—RiIFig 8L FERTH S, ¥ v UV —DKROWK
B4 T oMESURBR2EATIL, 2B/ 10l
388 A A B EERE B OB LS AEMLETERL .
S A MR E R OB FOBBAH DT 5 DT, 40
4 4 B H P OCLE RN RIEL | RO % 2 3 & B0
A BEDRNT B E L1 5, COMMLISA 3 Cea?"
YEBRETIERTLIREALLZERA T HELBR

BHHB3OT, ZOHMOHA BEOELEHAZ

BEROBMERL UTRHT 32 LI0LY), B4V RELHBNICERTE S, #14 BEORED
REI &5 BUEEAEV) B Nicolsky R HE > TUHATREINSD, TITC o BIUC RENTNEREA
AR E AR UTEARORA 4 BESHEHOEEONA 4V BET, 10ROBTHSB. Co
Cy =00 L ZDUONDRBITHIET 50 k&, 384 4 L BBOM” 14 /IS 2 BRBHMTHS.

u,

5.6
20¢

E (mV)

6.3

5.0

3

Fig. 10 Theoretical calibration curve for calcium ion

AE = 0.030l0g[(Co, + KB\ Cy)/C2,]  (Volt, 25¢) (15)

Koy Koy Kig )Co,3 + [C-Co, MK, o (2Ce,+Co G MRy Kiygr + Koy Ko ICo, -
[(K 012Ky H(Co, 4Gy -C 0K 5 Ky I, Coy, - - (Co, N Ky =0 (16)

5.0 102 M CaNOy,

50mM Cu(IDEGTA 40
50mM EGTA
1.0 0.5M KNO3 % 30
> b
10 | HO " Cufl)-ISE detector "
JUUL
Caz* o] ) i) —

Fig. 11 Flow system for selective determination of calcium fon and calibration peaks for calcium jon
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WREQORDHEBBRO—FIE LT, A2 LEGTA b2 281 2 IRER B E AV BE&0h
VLA F KT B EEBMEFIgI0IRT, SOX HHEIZ L > THA 4 BREGHROpHE v
UPNAZF L ERT IV I AL LI TINEREEEHL . REFROpHE 6 EICTEZ &iITLY
EGTAORME LN LTAN VI A F 2 BRI ERT IR RECE S, BERL— %Fig11iz
R e ZOBE. 00IMOT TRV T LA Z L DOHEIANY T AL F L DERITEEB LRV,

33 KpoLEROHES?

KBAKRHRAL T —kiz EORBEHIH LT, SFEREEELEREE L 2> Tb, fER, KROFEAR
IZIBEDTAIZ L 3% L — FETENAWLONTWS, ZZ TR, EDTA-#HREHRz s Lizd > T,
Ca* A A EMP A X VR FAUBETRIHTE 2 2WERRIZOVTRRS, 70 —RECH A 4 &M
A A DRBRY — 2 RFig 12008 T s 32H TR LS 12, SERERRESREA > L EEHEEOR L
FEDTA & DEERIC LV HEL 2T BECHNEIC LV RE S, 15),060ROHEZLR LY, BFHO
pHESL LTS T 3 &l A mm—m BEFFEL 23 LTSRN, BB, Fig RITRT LS. B
BOPHEIAIREL LBEICa¥ A 4V EMg? A AV ITHT B RENS LT W03, Rk AEA
CHKDEFEERBICEAT 2B4. HFT BN A T 20004 2 2 R EDHEE KL F2 I Trien( I ) T
FL U7} T I 2)/KNOM BB RAMEBHHICEML Tz, TOMR, AL KEKCIADSELE
BRIGALAEET B, FL— MEBHICL 3 ERER L — R UK,

. 5mM EDTA - 2.5mM Cu(NO3)3 soxiedM  3Ox1GM
1mM Trien || MeCt
0.5M NaNO3

0.9 | (pH9.4) 25 25
0.9 |0.5M NaNO3 > C ”l l i
Cu(I)-ISE detector "I
15 15
09 |H20
19 1.0
wl fmin : o5 08 m
- Il .
Sample (200pL)
) @13 min &

Fig. 12 Flow system for determination of total water hardness and calibration peaks for calcium and
magnesium ions '

34 BBERAZCOERY

KEOEBA F T3 0BE S BIED. 32HTRLEL S KAV FEERT 5 &Bek
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Fig. 13 Flow system for determination of transition metal and calibration peaks for concentrated zinc ion
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Fig. 14 Fiow system for determination of rare earth metals and calibration peaks for lanthanum ion
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_ = Yt
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s .
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Fig. 15 Flow system for determination of magnesium ion and calibration peak for magnesium ion
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Fig. 16 Flow system for detemination of zinc ion and calibration peak for zinc fon
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2.5 x 10 M La(NOy),
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2.5mM EDTA
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G
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Fig. 17 Flow system for determination of lanthanum ion and calibration peak for lanthanum
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Fig. 19 Theoretical calibration curves of Eq. 20
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Fig. 20 Flow system for dehemunauon of hydrogen peroxide and - { L
calibration peak for concentrated hydrogen peroxide a0 i

AEONTEEREL, WLEFHRE0 M~0IMERETS 2 L2 Lo>T, 105 M~102 MOKY
BOGHATRECH B, E/2. Fig 2010 RTRERY — 2713, BREAR*11E LA RB ORI 0D
T BhOBCHEZHR20~50S I AR &1LV, #4110 M30 %) O BB 2 1R Y4 D 358K DML
EEECHESRNTETHE L E2RLTNS, 05 RIEBE S t*ioﬁﬁﬁif&ﬁ%lﬁ&t’
OIBAR~AFIhTWL3, 5. COBRNBHERE AW CoBbERTE L. 7ok (V) (&

— 158 —



CrH BAZ YL (V) REOTNBEHETHS, T TRAANVELEPY 2 9BREORT
BEEADOAITIIE, Fe* PR LY b BB TEIAME BIZEVCe™ CHRBUOSBFRE A2 T LIC LY,
THARERSERTE, VO W PIUR LRIV OSWICLERETEZS, '

43 ARUEROTEY

Fig. 2l 3BEEREROLDO 7 0 —F L REEROEEME L LT OREERMA 4 L OBRBRE—
U EFY. COBE. BEN LD ISR BUSFRICHEEN Y 72EaTH TS, ZhiZdLY. KE
HERRICH S 2 RHBEASEE ) U 7 A% ST ERVLBERE BB EOWNISIEEL 23, RILTHES
B35 x 105 MGB.5 ugl' CLYTH Y. BAEHEDo- b U VUi L TS~ 10EBREHHE, FHOEBYEL
ARG R~ 25 R L BIFTH Y . FITER SR/ HTHB. AEEKEKORBERD
RIS LR, R OMHER AR L 3L L —BLTHB Y. REKHOBRRERERD
AL LTHRTHE L ERLTRSB, $o, RETE, ELH YT 2% 8 F RV Fe(ll)-Fe(I) %R
BRI % A1 ML VO LB EEDO B R EEREOER S TTIETH V. R v FRERNE
THECEKBEOREERBOE=Y ) L /R DEALMETE S, X5, REOBUEFHFRPOM
BOREZ INA €3 2 L0 & 0 BHRMA 4 CHRMA T 2 EOTR O TIETH 3.
| REOKRTEH RT3 BEAHEIL Y U 7 AORIIC & D HAL BRI, RIS L K EERR
LOREORRIGEEMT S L LICLVRIITES, Tbb, KEERBIGERPORMA 42K
BURISHEGEE UTHERRERT I Lk, BROBEHFEDOBLLA S CL/CI R (EACL/CD) = 1.36 V)D
BOBCRTENICS 7 ML, COBENBHEILEY Y IV RFABIZ LV BRHELTO3 20 TH 5,

25x107M

10mM Fe(1I)- 10mM Fe(ID)
—]10.3M KCl1 20
0.7 |0.5M HpSO4

0.7

Ao 10 MVt

10

il

Fig. 21 Flow system for determination of residual chiorine and calibration peak for residual chlorine
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Fig. 22 Flow system for determination of bromate and calibration peak for bromate
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Fig. 23 Flow system for determination of reducing sugar and calibration peak of glucose
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Fig. 24 Flow system for determination of ethanof and calibration peak for ethanol
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Fig.25 - Flow system for detennination of chromium(VT) and calibration peak for chromium(VI)
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Fig. 26 Flow system using bromination reaction
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Fig. 28 Theoretical calibration of Eq. (28)
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Fig. 29 Flow system for determination of phenol and calbration peak of phenol
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Fig.30 Flow system for determination of bromine value and calibration peak of oleic acid -
ethylester
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Summary

The methodology of flow injection titration of acids, bases, metals and redox compounds
using a buffer solution with respect to pH, free metal jon concentration or redox potential has been
proposed and applications of the proposed method to neutralization titration, chelate ntratlon and .
redox titration are reviewed. The method is based on detection of variation in a property of the
buffer solution due to a reaction with a sample injected in the buffer stream potentiometrically or
spectrophotometrically. pH buffer solutxon and a glass electrode are utilized for determination-of
concentrated acids and bases, total amino acids in the Sake (Japanese rice wme) pH titration in
non aqueous solvent is applied to the determination of total alkalinity of lubrication oil and
saponification values in food oil. ‘ . '
' The copper (II) ion buffer solutions consist of cupper(Il) and excess NTA, EGTA or EDTA
are used for determination of total water hardness, calcium ion, transition metals, rear earth metals
using a cupper(Il) ion selective electrode. The Mg-NTA buffer containing the Calmagite indicator,
the Zn-NTA buffer containing . the Xylenol. Orange indicator and La-EDTA buffer containing
ArsenazolIl indicator are useful for photometric determination of Mg?*, Zn* and La™, respectively.

Potentiometric determination of hydrogen peroxide, residual chlorine, bromate, reducing sugar,
Cr(VI) and ethanol in alcoholic beverage are performed by using, Fe(I1T)-Fe(ID), [Fe(CN)ﬁ]3
[Fe(CN) J*, Ce(IV)- Ce (Il potential buffers and an oxidation-reduction potential (ORP) electrode.
The combined detector of the ORP electrode with a bromide ion-selective electrode is used for
determination of phenol and bromine value of -oils based on bromination reaction with a bromine-

bromide potential buffer.
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