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OB BB A MR RESOE A - BUSH (GC-MS) Jrik, HITF ARSI ACRE S i A
L% (DCA) MI=F MR (TCA) , IPMGIZ L MERERISCPR N HIRCR . 753 SR - AT A= AL BOR R
PEATETALER, SRIGFIH GC-MS BEAT087 . 23 B1LA 50 pul F1 100 uL A DCA FI TCA FvfE S e i sk BE 43 314 5 pg/mL
110 pg/mL B RE, R RSl BE AR RS A — AR AR BE RS L AR UEIR W, TS AniE i 2k, LA 1,2- IR EE N
PP, BCHl 166.1 pg/L B ARAEIGR, I TRERES /ATl B A 18 25 . XRHBR SR AT IR I S5, WAL 7
EIHESR R RORE % 5, FIRMEMELL (SN I8 ki R . fe)m, % 103 2 3 AR FHKRE St A7 I, b7
DCAFITCA K& EGR  ARifEHZ AR 705108 DCA 1~20 pg/mL FI TCA 1~40 pg/mL, #OC R KU 2 IR T 0.99,
[ R A 99.4%~114.3%, RSD /T 3.541%, DCA F1 TCA AU HIBR 43514 0.1 pg/L F1 0.2 pg/Lo 103 43 4= 35 25
IS T DCA Fl TCA (85 5 44K T SR UERRAEL, P IR EE 430158 0.25 ng/L Fi1 0.48 ng/L, Bdli BA G55 3
(P<0.05) . 8538 1% GC-MS JikHA RAFIZrE | MERfPE | R BRI 28U, BRASTH 2 IR F/K 22 2 E I 755K

L FHIZ T TR AT 103 3 AR G R i BEA TR I , 285 SRR K I ACOK BT & [ AR HE , A2 5] DCA il TCA iy Ei5 Y.
KR AR EGE; PIK; SRR =AM KBTI

Determination of dichloroacetic acid and trichloroacetic acid in drinking water by gas

chromatography-mass spectrometry
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ABSTRACT: Objective To establish a rapid, accurate and sensitive gas chromatography-mass spectrometry (GC-MS)
method for the detection of dichloroacetic acid (DCA) and trichloroacetic acid (TCA) in drinking water samples, and to
evaluate the performance and practical application of the method. Methods The samples were pretreated by liquid-liquid
extraction derivatization technology and then analyzed by GC-MS. 50 uL and 100 uL of DCA and TCA standards were
prepared into mother solutions with concentrations of 5 pg/mL and 10 pg/mL, respectively, and then diluted with methanol to
form a series of standard solutions with concentration gradients for the establishment of standard curves. 1,2-Dibromopropane

was used as the internal standard substance to prepare an internal standard extract of 166.1 pg/L to correct the error in the
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sample analysis process. The spike recovery experiment was carried out on ultrapure water to evaluate the accuracy and

precision of the method, and the detection limit of the method was determined by the signal-to-noise ratio (S/N) method.

Finally, 103 drinking water samples were tested to analyze the contents of DCA and TCA. Results

The linear ranges of

the standard curves were 1~20 pg/mL for DCA and 1~40 pg/mL for TCA, with correlation coefficients (#2) greater than 0.99,
recoveries of 99.4%~114.3%, RSDs less than 3.541%, and detection limits of 0.1 pg/L and 0.2 pg/L for DCA and TCA,

respectively. The contents of DCA and TCA in 103 drinking water samples were lower than the national standard limits,

with average concentrations of 0.25 pug/L and 0.48 pg/L, respectively, and the data were statistically significant (P<0.05).

Conclusion The GC-MS method has good linearity, accuracy, precision and sensitivity, and can meet the needs of drinking

water safety monitoring. The method was applied to 103 drinking water samples, and the results showed that the drinking

water quality met the national standards and was not seriously contaminated by DCA and TCA.

KEYWORDS: gas chromatography; drinking water; dichloroacetic acid; trichloroacetic acid; water quality detection
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4 FE A& 2\ F) Agilent 7890A-5975C X AR @, 1% - R % B¢
AL (GC-MS), it & EI & F ;% 4 £ /4 7 DB-XLB

(30 mx0.32 mmx0.5 um) £ 40 & @ 3% H; % WA
MilliporeMilli-Q M 4fi/K il £ R 55; WH 1 BT A A 1Y A LR
DCA (1000 pg/mL) FI=%4Z 82 TCA (1000 pg/mL) #pifEdh; &
Bk, HEE. JOKBRRREN: SrHTal.

1.2
1.2.1  AR/AR R H

HERAFREL DCA Il TCA FRifi st , FIH BERC #1000 mg/L
OB, I FH PR el BE AR R I — 2R ) W 0 B AR PR TV M. A
B DRAR VA VB0 WA P RRR E P, R T A5 B 1 il 4 DCA
FI TCA b fE 7 W, 43 5 W B DCA Fl TCA 5 #E &y 50 L Al
100 puL, Z50E THA 10 mL AR RS, A 2T
TG 5 mL H AT 3E (MTBE), MTBE fENAHLIAEH,
A LI RUAE DCA R TCA, JFS5/KEAME, T 52880

HUR, R, I MTBE A RMER B2, 75, B30k
BEAY K 5 ug/mL F1 10 pg/mL [ DCA #1 TCA BFfi. M _FikEE
WS, 10, 25, 50, 100 uL, Zr5100A A 25 mL %%
Bz miih, S EiPmeimA 25 mL ek 7, 1
A AR E R B2 L, 75, B3 —RIKERER
DCA Fl TCA bRifEEW, 0% 02, 0.4, 1, 2. 4 pg/mL, F5
WEVE O T 357 DCA FI TCA RUARMEMZE , I TiPA5 75 1%
RIS | O EE AR L R
122 FARFE IR 69 BL )

HERRAR I PR B, PP A A B 100 mg/L 1) P A 4K B
Wo ARSLER 1,2- AR (1,2-DBP) 1E b, H
fe2F 254 5 BbR /e B AL, HAE GC-MS s34 b B R4
VT FAG e M, PRSI I A AT LA AEORE T A i Ak B
TR o (40 S RS e 02 30 2T, 4R v 43 B 28 SR 1 A 1 A T
FEtE T, ORS TR 1 mL 1,2-DBP SRR, K E— A
100 mL A, ZA R ISEMA 50 mL BB T Sk
(MTBE), MTBE YENAHLER, W LA 1,2-DBP, Ji5
IKEAAE, (B FJGELABOEYE, H MTBE R 45 B e 75 2 %)
RELk, 4], SR N 5000 pg/L 19 1,2-DBP 11, M _Eik
B P BGE R, IR MTBE Rl = 166.1 pg/L, B AEZ&AH
FHR PIRRAE O 5 % B R BN T B P AR SR
TS InE , gAY HAR T i i AL T A SRS
fEF RS, i 1,
123 &L H

AR 2 ul; A HA, W 1.0 mL/min; 29 L.
20 : 1; FEEART: WIHRIRIE 40°C, f54% 2 min, LA 10°C/min FHE
% 250°C, {4 8 min; BT : 230°C; BTk B,
1.2.4 HbaTas

25 mL KEERESE A 40 mL 2 EUH P, A 10 g NaCl
TRRIKIRIR ,  DASS VAR A B, Ak H R L G AR
A 2 mL ¥eBifie (H,80,), Mfbred:, fif DCA il TCA B 5T
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Fig.1 Gas chromatogram
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K SPSS22.0 B X EAR A TS T30, IGERIERRZR Y
A BICR RESEAG HRAYE, KIR/kiE P<0.05, %
EEREG AR,

2

2.1
R
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Z 5 B AR B ) DCA Al TCA ¥y v ¥ W 30817 43
DI e E (ug/mL) g B Ak

1~40 pg/mL, HARMERMZ Tl Y=25.478X-5.579, HIE 2L ()
H70.998, MK FREL () KT 0.99, FH DCA Fl TCA [Hh5
HEM A RAFRIEMESC AR, o] DU w2 5 S AT K
FES A DCA FIl TCA &k,
2.2

T VAR T HER P RORE B R, AR A AT IR ]
WesEs, BEEEAC. P AR KT AT MR, S
4 DCA 1.00 pug/L . TCA 2.00 pg/L; DCA 5.00 pg/L, TCA 10.00 pg/L;
DCA 10.00 pg/L., TCA 20.00 pg/L. BFFfkEEK R 6 I FATERE

b, WETE BRI DR, 23 DCA Al TCA bR dEf 2. 45 ftro MIBCRITE AN
R, DCA By PEVE Bl 1~20 pg/mL, oz il £ 5 #2 0 ISR = Chns Jm 0745 B9 BE - Ibm iR ) / i ok 22
Y=19.465X-2.342, HHIKFREL () 2} 0.999, TCA LMY x100% (1
1 DCA TCA
Table 1 DCA and TCA recovery statistics at different concentration levels
{[iS7dES kg o YR E
B MDL (ug/L)
ISR R (6) RSD(%) B[RRI (%) RSD(%) Il e ARG (%6 ) RSD(%)
TCA 99.3~100.9 0.637 100.5~110.2 3.533 100.1~100.6 0.101 0.1
DCA 102.2~106.5 1.005 108.3~114.5 2.278 100.3~101.6 0.446 0.2
MR 1] LAF Y, DCA Rl TCA 7EAR R BEK Ry @5 T, BB TREHLIC Sy HARE S Y1 5 51 RS 1 it

[l A4 7E 100.1%~114.5% Z 8], RSD CRAXTARifER25) /N T
3.533%. [AICARAEIT 100%, RSD {EHAR, F£UZITkHA R
U B HERAPE RIS 2 5, RE A% T S b I 2 TR KRR L b DCA R
TCA 8t 1,
2.3

TR R (Method Detection Limit, MDL) F8HJ27E4

WeRE . ARSLESR G L (S/N) ILHfiE MDL, 43 AR,
ICRFT MR K, SR BRI, HBEE S 55
WA (O fE M E (S/N) 25T 3, LRV T 0% % BE B MDL,
DCA Fl TCA () MDL 435247 0.1 pg/L F1 0.2 pg/L, FMHIZH
HARE M REE, BENEA RCHAS IR FH KRR 5 FPoR K Y
DCA I TCA,
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KT YR D R AE SRR AR KA Hh i 1 FHAICR , SRl s
T 103 ARV ARTUAKRE G, IR ST W - R AR A S
AR - B AR (GC-MS) ikt ATAGI ., i i 35
i TR S AT B BRIEA T AL, HEAT GC-MS 4 HT. AR HE ST Y
b2k, A HFES T DCA F1 TCA WS iE, K4 IR 3%
2 iR,

2 103 DCA TCA
Table 2 103 Data sheet of DCA and TCA tests for drinking water
samples
i H DCA(pg/L) TCA(pg/L)
Ao Fl 0.1~0.8 0.2~1.2

P 0.25 0.48

i 0.12 0.21

SN 0.80 1.20

/M 0.10 0.20

F 2 P LI i, DCA Fll TCA TEA I 0K i & 5
WRRBAR, SEEIUE /M 0.25 pg/L A1 0.48 ng/L, FEIARTFR
MR AR IR i R AT, A2Z 3] DCA I TCA (/™5 {55%, 103
LR TR KBRSl DCA FI TCA & i ¥ T S Ak BR AR
KAl &5 SRR 80N, RBER A B i PRl Gk,
Gl arprai R, P<0.05, BAGIERL, #—BUuET
A R E AR o

3

ARWGE RS, T — PP TIR - TAE EURT A A AR S
R - BRI (GC-MS) 7k, TR IR FACRE i i — 55
2% (DCA) M= L (TCA). %k EA RIFLE .
WabE . KSR EE R, ARSI R IRAK Z 2 I AR R, 58
R FZE I, %071 0] A S8 A T A4 16 AR P /K R i) DCA
I TCA, HAGINZS AL G B AR, TER 707 iyl §¢
PERNSEHIME . 2O IR RS TR 3 R & ER LT,
REAS A SO IR B /K F 19 DCA I TCA, NARIK 224514
PRAUE T TR AR SR AR, O IR — S R R, B
TORE S RTAL BEAD SR BB, ST ACEC, X T —SE B AT e
(K RRE T AT BE TG B2t — B Ak . ARG HE— 2L Ak
ik, PEE I R R R, JF R R BT 2R K
TS YR o TR, SRF TP | R L RS RE A AT B R
VIR R A AR FIREAR BT AR . A, 256 Ao i,

RGBS (HPLC) A GRS - FRECRIE (GC-MS/MS), #
ST SERE AR K A WEIIAR R, AR K 2 e R AL T 4
A AR
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