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Simultaneous determination of four kinds of haloaeetic acids and chlorite in
drinking water by ion chromatography with large volume injection

YOU Yan", DING Xian-Lin, LI Wei-Xin

(Lugiao District Center for Disease Control and Prevention, Taizhou 318050, China)

ABSTRACT: Objective A method for simultaneous determination of MBAA, DBAA, DCAA, TCAA and CIO; in
drinking water was established by ion chromatography. Methods The water samples were determined by 0.22 um
geuosystem filter membrane with a volume of 500 pL. The samples were rinsed with KOH solution gradient and
separated by lonPac AS19 anion column. The column temperature was set at 30°C, and the current of the inhibitor
was 75 mA. Results The results showed that the linearity ranges of C1O,", MBAA, DBAA, DCAA and TCAA were
found in the range of 10~1000 pg/L, r>0.9990, with detection limits (3 S/N) of 0.32, 0.76, 1.30, 0.69, 1.58 pg/L. The
standard recoveries were 80%~110% and RSD (n=6) of the determined values were all less than 5.0%. Conclusion
The method was simple, sensitive, can meet the detection requirements of four kinds of Haloaeetic Acids and Chlorite
in drinking water. The method can be used for the determination of kour kinds of haloaeetic acids and chlorite in
drinking water.
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R R PE R IR IR 10 5, AIBUE 7R Bk, 2
— RN . WRRERRES S Mk LT 2 FiE . W I
PN PE M 2T B A, A RR I BAR M, RS
il R BR R MR, SRR/ MNE & TR, WadT
AAE IR % s A0 R s, BEE A TE AT B4, KR
=S SER Y e I EI Sksa 1 Faat: 7/ be 3t T N W e
GB 5749-2022 G KK DA R # R = 8) — 8 o
BN =5 LR MoK AR F AR ES A B R A8 A, B
S5M 50 pg/L 1 100 pg/Lo W5 BR £h— EL#R 2 A G 1R
K LR bR, FRAE N 700 pg/Lo 38 E R R —IR
L. TR RN AOK AL W

X BRIV S R ER BRI vk FEA S AL .
T3 R B T (A - 1 15 (IC-MS/MS ) o A (3 3254
BANER S E L, T EE2, PG FfrE it
XA IR A F, BAR I B RS, 1
ST E R 2 A0 TR . IC-MS/MSS 137 & M A
ERMER AR R, (RN, BATRERET . BT
R AR B, ST ARTCE, STEEAR A 15 Y
L7 BB OB M, B AT A AL FRH
FSHZ AN AR I A R o AR5 2R B T (i SO 2 1k
FHAK H U G 2R A SR

K LRI IR R N H R =), FEK P AFE,
T BRGNS T FEH ELRAER . ARG B et
S7—Ff [V B S DUk i 20 R A SRR ER A O s, il ad p Ak
BT, UL KOH MR UER, BREETENE, [FIRHm e
WHARP AR, —RO]R, ROk, —RALBmAa=
RO, IRBEREERAT A, A WM Ak R K A i
B A=Y K

1 #MR5ERE

1.1 #MR55

WAARRER 1000 mg/LOARME AR AR B T BT . —
ROER ., ZIRECERE . AL = A LBRPREII N 1000
mg/LAz TR R A A FRA F). Ba/Ag/H M. B (3E
[ Thermo Fisher); 4 fb4h(orirali, E25ER L)
AHBRA Do

KEE: BRBFIX 4% & M AT

1.2 UBEE5EF

ICS-1100 B F G B PR AE R IE AR B . kTR
2 & A4 E RFC-30, 42 [ 2 HL AR i 45 | 5T e 9t (38
& Thermo Fisher); A [R5 20T S8 7] 8t R M A% (12
[E Eppendorf); S E/K4AifL RE(LIEAIZR),
1.3 WA
131 H&ATa

IKFELE 0.22 pum 7K R AL IR IR J5 HE AT 25 7 6k AL 53
Mo WNHB CIFN SOL2 75 1 m MR FE , ADEE /K B vk i i
Ba/Ag/H FEA1 0.22 pum fFLUERR I 38 . BRI . ik
A 15 mL 4K %Mk Ba/Ag/H A, BE 0.5 h 5. KK
FELL 2 mL/min A3 BEAKUGE 3T Ba/Ag/H AR 0.2 pum fHAL
JEREIT IR, AT 6 mL SRV IS, B 5~10 mL A UEVRGHE
BT a4 8 & & K FEGTK), 7K
FERK UGB AL AR 0.22 pm TRFLIENE S I8 . HAAE TR
JelEA 15 mL FEELANAE, CE 0.5 h JFH 10 mL 840
K2 PG 5 o KK FE LA 2 mL/min A3 AK U a3 £
FEFT 0.2 pm SLFLUERE T IESS , BT 6 mL I8V I 45 , B 5~10
mL AR T B F ik o
1.3.2  #RBEEREH

TRAARHERG R 4 SR L3 DU o 2 R A IE S5 R
% 1 mL T 100 mL AT, HBELUKEREZZIE, B
%10 mg/L MR A PRifERE &

RAETEBR RS 4B ERE: . — RO .
TR R A CRRIRA PRERE &S 0, 0.20,
0.50, 1.00, 2.00, 5.00, 10.00 mL F 7 4> 100 mL % )i
o, FOKHRE, BCH BT SR B2 435 0, 20, 50, 100,
200, 500, 1000 pg/L FUIRAPRUERR, BB
133 BEEH

TonPac AS19 BH & 1 3 # 4 (250 mmx4 mm); IonPac
AS19 AP HFE (50 mmx4 mm); FMHIEFET 75 mA; AR
30°C; P 1.0 mL/min; #EFEEFN 500 uL. LI KOH &
FIWRVEIR, AREEWR TR T LR 1. HeMRANER AR S e
Hoh iy b g SR AN AR ER . FREEERTARSS , BUMIR (A
FRAEFRS BORE S IERGEEAT GRS 30T, 0 SR DU i £ B2 AT
AR WA

®1 BEMNERERF

Table 1 Program of gradient eluent

HsF ] (min) 0 40 40.1 50
KOH UL H B (mmol/L) 4 30 4 p
2 ERE5SH REE, AT 500 pLo % ZR R RS XS 4

2.1 AR R IR A IESE
KOH iUV R R ok, 75 5 S,
ARSI, (EMELLE, AT LU R PRI RS 135

ORI AR, e EFE 1.0 mL/min S BEHBOAHE o
2.2 EERERYIERE

KOH 5 1 J3E 1) 308 4 2 52 ) ) B 0 B 8RS
o WS R AR SRR IR B I IR] LR e, At LA
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K LR AR AL o 43k EE 4. 6. 8. 10 mmol/L KOH
WA R W AR — IR ORI B . 45 R A M4
B ERES KOH FIHA MBS % . 7€ 4 mmol/L A,
PR K R . SR ER KR UL 4 B T B> 1.5,
KB T B R . 7E 5~40 min PV, KRR E BT &2

30 mmol/L, HJ LAFEAR AL vk 32 A8 Al e i BE AR A%
HETRASE . TR TAERET, Wik
P S BRER K UL 4 70 B 5 1) O B A 1] 15 B 82 L3
2, @R 1.

F2 USEE. —RZE. ZTIRCE. —S28. ZSCBRMKFELRSFHMERRSFHRENEMSEE
Table 2 Resplts of retention time and resolption of ClO,, MBAA, DCAA, DBAA, TCAA and common anions

B 7 F- ClO;

MBAA CI

DCAA DBAA NO;-N- TCAA SO4*

{584 B} [ (min) 9.097 12.314 13.160

535 BE(EP) 3.51 2.93 3.63 5.80

14.204

16.110 17.717 20.277 23.840 26.694

3.74 5.79 7.04 2.23 5.71

7 20231123test1 #27

100450
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l: F(50 pg/L); 2: ClO2(100 pg/L); 3: MBAA(100 pg/L); 4: CI(50 ug/L); 5: DCAA(100 pg/L);
6: DBAA(100 pg/L); 7: NO3-N-(50 pg/L); 8: TCAA(100 pg/L); 9: SO4*(50 pg/L)
B1 TSR, —RZER. ZRZE. —S28. —SZ2BMNENRETHaiLRE
Fig.1 Chromatogram of ClO,, MBAA, DCAA, DBAA, TCAA and common anions

2.3 HERIERE

PL 200 pg/L WA . —RLR . IR . —HL
R . =H CBRIR A FRUEA BN FER, 4 51 & 30°C., 35°C.,
40°C., 45°CHEIE, EAFRIENT A L4 B T AR s ta) | 04
TR B AR, AP —IR R IR R (i 1 ()
43 B FE R R B (9 TR TR AIG, M4 ARIR A 45°CHT, —TR 4R
EIE G B EEUA 1.48, TRIRA S . AERXTHALS
RF S 7 F B [B) A i) N, e T R o TR P v T o
fiK, MMM 45°Chf, —HZB ., “RZR., IR
WAV T T 49.8%. 10.7%. 38.4%, FIREREM TIH#
BRI IAERE , SR e kIR o R 30°CHE ks

A4 3
2.4 HNHISEEIRAYIREE

KOH #BER A EE N 30 mmol/L i, HEFE AN HI 25 B T
87 mA, POl FERRLL B BRSBTS A,
BRI AA . P 200 pg/L WHERE: . —IRZR . RO
R, ZH AR . AR TRERBONFER, Ll
FR LR 60~87 mA X 4% B TP B e a] L W T RN O 8
BN . K BRREE M HI SR B I A BRAIC, & BF B T IR B st
LA, Wi AR N, LB LT, R
RS SIMEI R 75 mA BF, 0 AURI S
TREARIA ., BE$E 75 mA MR MIMHI SR
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2.5 FrAEpRZ AN SR . WAL, —HamR. “HCR. —RCmA=82
A _ S Y Vo4 for
T’EHEfX%%H“ﬁEIﬁ? #FU” /_\E{tb *T(ﬁ{ﬁ'{ﬁl/%ﬂ ﬁ% Eﬁl# 10-1000 ug/L {E@V‘]/X@Eﬁ%, r>0.9990, u 31]:!74“]

R R A I TR e e 10 5 15 W L (S/N) 20 50 3 5 i BR (3 /N i 8 BR (10
BER B, TR A AR FIAR e 2k . S5 2R R SIN). RIS 3, ot A BB A A B

*3 THEE. —RZEE. ZRCE. —SIBN=SZREMESH. KHRMESMR
Table 3 Linearity parameters, detection limits and lower limits of determination for Cl10,, MBAA, DBAA, DCAA and TCAA

MR LR A 5 MR #rth BR(ug/L) SRR (ug/L)
ClOy y=0.0027x-0.1063 0.9991 0.32 1.07
MBAA y=0.0013x-0.0139 0.9994 0.76 2.54
DBAA y=0.0010x+0.0025 0.9997 1.30 4.33
DCAA y=0.0016x-0.0014 0.9998 0.69 2.30
TCAA y=0.0011x-0.0074 0.9999 1.58 5.26
2.6 FIEEEEMEWERIRE AR ACESFATINE 6 U, 1 e A 2 2L 4 AR Xk

FRUEMN 22 (RSD%), 4550 W% 4. RSD%¥I<5%, ¥l

XEARBEEATAR . L & 3 WREE K AR i 20 90 2%-105.0% . T KT

F* 4 BEEEMEWRERLELER@0=6)

Table 4 Resplts of tests for percision and recovery (n=6)

HEER™ ) AJEAA (ng/L) Jnd i (pg/L) W E YI{E (/L) S IR (%) RSD(%)
50 51.0 102.0 1.54

ClOy N.D. 500 496.5 99.3 1.21

900 909.0 101.0 1.11

50 52.5 105.0 3.88

MBAA N.D. 500 508.5 101.7 3.63

900 838.8 93.2 2.12

50 50.7 101.4 1.51

DBAA N.D. 500 455.0 91.0 1.07

900 838.8 93.2 1.21

50 46.0 92.0 3.21

DCAA N.D. 500 475.5 95.1 1.05

900 820.8 91.2 1.45

50 47.5 95.0 3.04

TCAA N.D. 500 451.0 90.2 0.99

900 882.9 98.1 0.65

2.7 Fiike 500, 1000 pug/L F. ClI'y NOs-N". SO4>4 R Al B i 1

. - L b " WORGPRUER IR, W58 PURR g £ 1R AT SR ER (4 s [
) k. Fdk HIRFR A . REREL 4 FhE
%%Ea%ﬁ*g:ﬁfﬁ)o i/{ffﬁﬂ@i :5%@5; :j;a W, bR IR 80.5%~107.5% , A& H # KA 1)

R, “RHLR . ZRLRIRE ﬁ(ﬁ{m&,ﬁ%lwn/\ 50. 250 Ko HRUKS.
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Table 5 Effects of different concentrations of common anions on recoveries of Cl102, MBAA, DBAA, DCAA and TCAA

F . ClI. NO:-N-. SO ClOy MBAA DBAA DCAA TCAA
Wl (ug/L) WEM  WACR WEl  FBoR WEE WRR Wl WioR el WioR
Wgl) ) @b ) @b (%) gl () (el (%)
50 89.5 89.5 107.5 107.5 102.0 102.0 80.5 80.5 99.5 99.5
250 88.7 88.7 106.1 106.1 103.2 103.2 81.8 81.8 98.1 98.1
500 93.7 93.7 102.9 102.9 94.5 94.5 83.1 83.1 89.9 89.9
1000 91.1 91.1 86.2 86.2 94.2 94.2 80.2 80.2 90.5 90.5

2.8 RERE

H 1000 mg/L WAARREE . — MR . —IRCIKR . =&
LR . =R CFAMERR, FIZKEHK 10 mg/L HIRA
PRI, AR, 25 50 mL 3 BB
FF OIS, 5 4°C U E IR TE . 73 1000mg/L
WA, —ROMm,. “ROK., HLmR ., ZALmtr
WEVST, F 5 mmol/L S E LA TR KK 10 mg/L BITRA
FRUEI, 43 AIHCA 50 mL 2 B B AR (LB B b
HIRELE . RS | RAVE 14 KA BIRRE S B T 00T o 45
L, 14 RIGTERS OB N CRAF B DU 1 £ TR A S
AR T BB ; AP B S 4°CH8 ik
PRAE S5 TF DU 20 R R0 SRR £6 1 A M T R IR AR
o HEEACHE B ARAT B S R IO Ff ) 2 BRI SR PR 56
FIRRE METT, 5 4°CH IRARAE A5 1 T DU T £ iR A 55
FRER R EME 22 AN K 7R H A AR A AR v, AT LAk
KA WA KRR TR
2.9 SEFRAERINE

2 R0 7 A2 46 038 AR K A1 ik fHK b g
il 5 Z RN SR SR o ALK H RTKBRBS, ARSIk
K UL EEFERIEY), Cl. NOs-N-. SO FITEFEA T
MiE, WHAREE, —ROR., ZRIR. —HIBI=&
R IR T 80%~110% o

3 iRE4ie

BT SEHE ST T (03 12 ) g 00 B K I SR R
. SRR, ZIRCR . WM =8 LRI,
PRI, SRSl AUAR IR A R AR R AL, AL
RSB, SCBLT 2% BES T A A 80 B o AR DTk R |
HBELF, REJER, T YA PUR R S BRANIE
PR ER AR o IR JEE ) S AU A R T A 8 R P
BRI ORAFIIBR o ASBIESE o 4 I AR R A R R
PR o
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