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Measurement of Chloric Acid in Tap Water by LC/MS/MS

Yasuhiro FUIIWARA

Abstract

An analytical method for chloric acid in tap water was examined using liquid chromatography-tandem mass

spectrometry (LC/MS/MS). This analysis indicated that the calibration curve of chloric acid showed good linearity

in the range of 0.4-10 pg/L. The repeatability accuracy of measurement of 0.4-10 pg/L chloric acid standard

solution (n = 3) was as good as 0.2-4.3%. The repeatability, intermediate precision, accuracy for determining

chloric acid in tap water by recovery tests satisfied with criteria in the guidelines of Ministry of Health, Labour

and Welfare, Japan.
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R, HAKOBECHBEAEL THEAINDK
RN AL ZER RO R CTERT DI
BRI THO[1], ZR M EROREENEM 2L I X0
A — BEBEED 30 pg/ke BE/HEEDLILTVD[2],
GBIV DI A FE S 285 | ZKaE KB
HHH 7> TR, FEHEMI 0.6 mg/L LLTF THD[3],

AGEKFOEFEEO 3 HIET, JEAETBEERT
EDOOLNTEY, A4 ra~ T I ERE— O J ik
2o TWBA], 212U, 2O BT LD — iR B2 55 5
RClL, ERFAT L LA DY — I PEHRDHTE
NHY | EEEIZEEE 52 5N HD,

— 05, BFEBOHELLT 2017 FITBEMSNIZHK
Kra~ 7 I7E &S HTEICR T, [FIRFICHE R ER O
SHTHARE THHEDME N R END[5], 2T, K
ra~hI TG BH RN LD KE K P OEE SRR DSy
Hramatirz,
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1) A3

HE SRR E R T, BIH L5 1000 mg/L AZHER %
R LT, 3 HrREO B ENRIZ VIR T B =0 A
FATGATAZROD 1 mol/LIFE (BdiRisra~hr 77
)%, 7EN=RVIEB R 2o 5% R R 3K - PCB 3R
SR,

K1 T RIE

LC IEAE SuUL
HZLEE 40°C
(A)25 mM FEFET VE=0 AR AR
Bt B)T7 =R
(A):(B)=70:30 Isocratic 15 min
BERFTE 0.2 mL/min
MS A AkiE ESI(-)
WEAAY  83>6T(EE), 83>51(HER
2) oSt

Wik a~ 7 o7 H &5 Hratid AB SCIEX # o
Exion LC BX W' TQ4500 1 L7z, /7 HI2i%
GL Sciences 4 SYPRON AX-1 (5 um, 2.1 X 100 mm) %
A, ofrgfirE1omo Lz,

3) M MEFEAT

AGE KBRS VLD Z BTN AR T A [6112 3
DUNT, 2 YRR A SR L 72,

AR AR OB I, 0.4, 0.6, 1,2, 4,6, 10
pg/l @ 7 BEREEL | REDRWEDONDIEFIZHEIEL
ZO—EOREE 3 [EfTo7,

WIEEORER T 5 HH. & 5 IMTCEmRLZ, &
MMEATHARIE, RIRSZBR SR A st 2 — (Rt
REFX) TR AKEAKEL, IR T FEHEE O
600 ug/L K D 10 43D 1 ThHD 60 pg/L IR E LT,
2B K 1T LI T 50mg/mL D=F LU OT IR
% 1 mL 202 ORISR PR AT o7, RIZ, KSRk T
IINAETOARIEAKIL 20 AR, AINEEHT 100 57K
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L. %tV T ADVANTEC # DISMIC-13CP (L% 0.20 um)
TAHIBL ., AIRAEIEEITIEALT,

4) JKEAKRDS3HT

KN D 3 BATICHE W COKIEKREZERRL ., EHIZ
TFL DT IURIRE RN LT, EREBICHDLIRO, K
BUKT 20 fEARZICAEL, Y B FIZRIEL, Th
EHIOFEHIOUWNT 5 [AIHEEL , #IRLFRZEA RO T,

M FHRBIVELE

1) BREFRDE MR

YRR 0.1~600 pg/L @ 16 BEFEFHHRIL . 4 3 [@
HE LT RO — 7 EFEAEZ XK 1 IR U, R
7’ 20 pg/L L EIZ7e 58 BRI Z RE/RWZENAS
nElpol-, ZOJRIKEL T, BSI A4 1L TA4
HEDOFRWVERFBEOPA AL IS KEITEEL, A4 PR
TIBAFLRIEZ L Z L CWDZENHERIE=[5], 0.4~
10 pg/l © 7 EEBED A OFERAE R T L @O ERREE R
FTEN DT, LIZ> T, LD T T 0.4~10
ne/L D 7 B DI AR & Fl\ N TR EFRR A TERR T 528 &
L7z,
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2) YR

KIREOEER R BRIV ERLIMEREER 2
R LTz, AR FE LTk 2 & R EE O (L EE) 1,
97~102% DOHEIHIZ A>T, FH 6= e 2 OFF %)
1% 02~43% THoT=, LI=v-> T, 4T AR
AL TRENTODESE 80~120% . FHHE 10%LL FE
FTHORSE SUITB W THiH R L TV,

WIGRAEI ORI EFE AR 3 KUK 4 1R, £
DY TR DR EZEZZL S W Th D,
7R, MEIRIEEI OB IT 38.1~46.4 ug/L ThH-7z,

EEINFRELO AT 56.1 pg/L K U8 588 ug/L Tdh
0. BLEEIE 93% M N 98% Th o7, HHTHEEE L 60 pug/L
FRINFREY 5.1%., 600 ug/L FRMFRES 1.9% THY, =
PSSR Z N ERN 7.8%. 5.4%E70o7-, 22 VEREAT A
ARTAL T, BEEA 70~130%., FHTHEEED 10% LA
TLENEEN 15%LLFEEDHITODA, 60 pg/L
WINEREL, 600 ug/L MENEIEBIZ 3 DORHKE B O
IR E LT,

2 BRI ER O S IR

AR | 1[EE | 2[\8 | 3EIE | EY | BHE | O

pg/L | pg/L | pg/l | pe/l | pe/L | % | %

04 | 041 | 039 | 037 [039] 97 | 43

06 | 057 | 060 | 059 | 058 | 97 | 2.0

1 1.03 | 1.03 | 1.01 | 1.02 | 102 | 1.0

2 1.97 | 193 | 196 | 195 | 98 | 038

4 401 | 401 | 407 | 403 ] 101 | 07

6 6.02 | 6.10 | 6.07 | 6.06 | 101 | 0.5

10 | 998 | 995 | 9.94 | 9.96 | 100 | 0.2

# 3 60 pg/L RANEEND 53 Bt SR
A1 A2 A3 A4 HBRS
WINEEF1 638 553 515 488 517
WhREF 2 618 565 527 581 513
WHIEEE3 611 575 549 533 501
WHIEEF4 592 605 561 59.0 5438
WIEEFS 596 584 608 556 499
H¥:93% PHMTHE:5.1% ENFEE:7.8% AT pg/L
24 600 ug/L WINERENO /3 Hrs B

Al A2 A3 A4 HBR S
TRINARF 1 576 652 602 559 597
W 2 573 627 580 547 592
WREF3 577 637 560 554 590
WhNEE 4 587 643 560 558 587
WINREES 579 623 570 556 608
HE:98% PHTHEEE:1.9% ZEWNFSE:54% AT pg/L

3) AKEAKDZHT

3 ETICHITDAGE KD GHTHE R AR S IR LT,
PIEIE 53.3~91.8 pug/L THY, FEHEEDHK) 9~15% D
BECThoTo, ZOITILEHIRIR E OBEChHh- T
b T 1.4~1.6% L BIFRFER CTH -T2,
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5 KIEKDIIHHE T

AEbA | BB | MEBLC
LETH [ug/L] 53.3 74.3 89.5
2[BH [ug/L] 53.1 73.0 92.1
3[EH [ug/L] 52.0 74.7 91.1
481 H [pg/L) 54.8 72.0 92.6
5B H [ng/L] 53.3 72.5 93.7
) [ng/L 53.3 73.3 91.8
DFTHEE (%) 1.6 1.4 1.6
IV £®

KB FOMEFREEO AT BEL TRk a~hr o7
B EDHEHNI LD HIEERE LT, EHREEDS 10 pg/L LA
T RERDEWEMRMEZ R T ZEN S0 oT2, K
ERKEREFEORY MM ATART A A FE SN
TRBRZ FEHE L7255 5 R UEREE - RN S 6 IR TR
HET TR L, 8512, BEOAGEKE S L
EZA, DT EIL 1.4~1.6%E BIT/afE T o7,

SHC R DACEKRPDIEREED DT
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