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Abstract: The combined solid phase extraction (SPE) -ion chrom atography (IC) method w as
developed for the analysis of trace haloacetic acids (HAAs) in drinkingw ater The tested HAA s
included m onochloroacetic acid (M CAA), dichloroacetic acid (DCAA), trichloroacetic acid
(TCAA), monobrom oacetic acid (MBAA) and dibrom oacetic acid (DBAA). For trace detem i-
nation of HAAs in real drinking w ater samples, conditions of LiChrolut EN SPE cartridge w ere
investigated for HAA s preconcentration and m atrix elim ination. Elutionw as carried out by 2mL
of sodium hydroxide (10 mmol/L) w ith the flow rate of 2mL /min The Dionex lonPac AS16
column (250 mm x4 mm i.d.), a high capacity and hydroxide-selective anion-exchange col-
um n designed for the detem ination of polarizable anions, w as chosen for chrom atographic sep-
aration HAAsw ere analyzed w ith a concentration gradient of NaOH w ith the flow rate of 0.8
mL /min and detected by suppressed conductivity. A 500U L sample loop w as used The detec-
tion Im its of this SPE-IC m ethod for M CAA, DCAA, DBAA and TCAA were 0.38 - 1.69 g/L
and MBAA was 12. 54 g/L under 25-fold preconcentration The results demonstrate that the
m ethod is suitable for the analysis of trace haloacetic acids in drinking w ater.
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HAAs , (50mL) 2mL/min ,
( pH © 6) , , , LiChrolut EN 1mL

(1c) HAAs , , 2 mL

o=l NaOH (10mmol/L) 2 mL/min
HAAs , , IC-
, Ba IC-Ag IC-H ( 10 mL
, ) 0.22Uum ,
HAAs (SPE)
(25 ), 2
21
HAAs lonPac AS16 ,
1 ( Cl" NO;  S0% )
11 HAAs, F
D ionex-600 , GP50 Cl"  MCAA ,
ED 50 Chrom eleon™ ; . TCAA , IC
M illiQ (M illipore, ):LiChrolut EN ,
SPE (200 mg, 3 mL, M erk, ); Dionex On- : ,NaOH
guard cartridges ICBa IC-Ag IC-H ( , MBAA
,2.5mL) Cl” DCAA NO; AS16
(99.5%) (98.3%) ,

(99.0%) (99.0%) , 45 min M CAA DCAA TCAA
(98.0%) (Chem Service, ); MBAA DBAA F° ClI' NO, NO; SOi-
(Fluka, ); ( Fisher Chem icals, ); 5 ( 1)

F° ClI' NO, NO; SO; POy (
: ); e :
; 18.3MQ - ¢cm
8
12
D ionex lonPac AS16 (250 mm
x4 mm i.d.), AG16 (50 mm x4
mm i.d.), ASRSULTRA (4 gi
mm) N aOH .
0.8 mL /min, 0 7min,
N aOH 3.5mmoll/L; 7 9min, NaOH
3.5 4.0mmol/L; 9 13 min, NaOH
4.0mmol/L; 13 18 min, NaOH

4.0 4.5 mmoll/L;
4.5 20 mmol/L;

18 30 min, NaOH
30 45 min, NaOH

20mmol/L, 45 min , 10
min, N aOH 20 mmol/L
3.5mmol/L 500M L; ;

, 50 mA;
13
3mL 3mL

(0.2mol/L) ,

1 HAAs 5
Fig 1 Chromatogram of mixed solution of HAAs and
five standard anions
1 F (0.05mg/L); 2 MCAA (0.51 mg/L); 3 CI" (Q 05
mg/L); 4 MBAA (1 50mg/L); 5NO; (Q 25mg/L); 6 NOgj
(Q20mg/L); 7 DCAA (0.73mg/L); 8 DBAA (0.79mg/L); Q
system peak; 10 SO2° (0.05mg/L); 11 TCAA (0.605mg/L).
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24
U g/l HAAs , (50%) "Y' NaoH (10 mmol/L) ™
LiChrolut EN , 2mL NaOH (10 mmol/L)
(PSDVB),
, 40 120M m, 2mL /min 2mL NaOH (10
( 1200 mzlg) mmol/L) , LiChrolut
C18 EN DCAA, TCAA DBAA 80%
pH 91%, M CAA 76. 1%, MBAA 63. 5%
, HAAs (RSD) 1.92% 4.08% (n =7)
B Martinez ™ , 4 LiChrolut EN  NO; :
HAAs ,LiChrolut EN SPE NO; D CAA ,
3 (LC-SAX EnviCarb Oasis LiChrolut EN ,
HLB), LiChrolut EN HAASs
23
HAAs pK, 0.65 2.86 y , ,
HAAs (5000 L)
o Loos " Martinez ' SPE IC , 0. 05, 0. 075,
, pH 0.5 0.1,0.25/0.50.75, 1.0 mol/L HAAs ,
SPE HAAs ; “ 13 , 3 )
, CI'  NO; , SO%° HAAS HAA's (Y)
HAAs , (XM g/L) : Y
, pH Q 5, HAA's =aX +b(a, b 1 Slope Inter-
cept), 1 ()
) , 0.05 1.0M mol/L , HAA's
: : | 12 3 el
3mL /min , MBAA 12 54 g/L, 4
mL /min , HAA's 0.38 1.69u g/L ( 1)
1 SPE-IC HAAs
Table 1 Reproducibility, linearity and detection limits of HAAs by SPE-IC method
Analyte Fr:etpe:iciiouncitk::i;y (Rss:all(%;;r;:tlo) Line(z;r ;/u:g),el’ / 2 Slope  Intercept Detectit()g”l\l'm:ité)(u g/lL)
M CAA Qs 14 472-945 0 996 0114  -0013 Q 55
MBAA Q4 25 6 95- 139 Q 995 Q 039 0 113 125
DCAA a3 34 6 40 - 128 Q 992 Q032  -0024 169
DBAA a1 20 10 9- 218 Q 994 0049 -0071 Q38
TCAA 01 31 8 18- 163 0 998 0 034 0 047 Q72
1)Based upon a 25-fold preconcentration
2 4 3min, '
4 , “ 13
50 mL, HAAs HAASs,
, 0.1, 0.25 0.5umollL, cl soF , ,
“ 13 , 3 , ICBa IC-Ag IC-H cl s0F
: : : [13] ,ICBa oyl 50%,
(RsD), 2 IC-Ag cr 98%, IC-H
25 Ba" Ag', IC
251 3 HAASs
5 , ( 3), HAAs
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2 (n=3) HAAS,
Table 2 Recovery and precision for HAAs (n =3) 2-b 25
HAAS Spiked/ Found/ Recovery/ RSD / , cde HAA s 0.1,
Ggn) W g/L) % %
M CAA 945 8 88 93 90 408 0.25 0.5M mol/L
23 65 22 56 95 40 3 65 4, HAASs 70
47. 25 44, 26 93 70 332 Hg/L, MBAA
MBAA 13 90 12 08 86 90 5 40
34 75 3L 25 89 90 228 4 HAAs
69 50 57 22 82 33 2 69 Table 4 Contents of HAAs in tap water from
DCAA 12 80 12 05 94 00 3 36 different sampling spots M g/L
Samplin Total
82 00 30 58 9 60 112 PINg \icAA MBAA DCAA DBAA TCAA
64 00 61 23 95 80 221 spot HAAS
DBAA 21 80 20 23 92 80 255 A 221 - 4865 356 1204 6646
54 50 54 38 99 80 3 28 B - E 3201 10 20 20 39 63 11
109 00 106 23 97 50 117 c - - 973 153 652 1778
TCAA 16 35 15 40 94 20 192 D - 3 204 0628 1613 1880
40 88 38 02 93 00 2 89 E 3 12 - 24, 26 5 34 12 27 44, 99
81 75 77. 56 94. 80 2 45
3
3 HAA's (n=3)
Table 3 Recovery and precision of HAAs after treatment
w ith clean cartridges (n =3)
Analyte Recovery /% RSD /% HAA's ) 25 '
M CAA 98 8 129 MBAA 12.54 g/L, 4 HAAs
MBAA 865 113 0.38 1.69W gL,
DCAA 101 2 2 86
DBAA 100 0 188 '
TCAA 97. 2 2 90
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