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A . BB, Rtx-624 @ REF B, BERR B FHEBOD T IE , ARIR e . SR R, RO
M 26 40 6 R A KT 0.999, J7 ks HBR S 1.72—374 ng L™, 7 [6) e BT SEBR AR S 0k [H %k
76.1%—114%, X HRHER 25 7 2.4%—13%. FIHA D5k X B koK IF A, 43 54 =501 e |
12-"8 k. ZRA B, ASlE. LI-EN, &M, LL1-=5NEmSE 7 MiEsER -,
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Study on determination of 14 kinds of volatile disinfection by-products
in water by purge and trap /gas chromatography /mass spectrometry

CHEN Qiuling' GAO Huixiang®  JIANG Yanjun® YANG Xinrui' WU Yan'
ZHANG Mingshan' HE Shuhai' ™

(1. Hainan Ecological Environmental Monitoring Centre, Haikou, 571126, China; 2. Hainan University College of Ecology and

Environment, Haikou, 570228, China)

Abstract A method for the simultaneous determination of 14 kinds of volatile disinfection by-
products (V-DBPs) in water was developed based on purge and trap gas chromatography-mass
spectrometry (P&T-GC-MS), and the purge and trap conditions were optimized. The volatile
disinfection by-products in water are separated by Rtx-624 chromatographic column after purging
and trapping, thermal desorption, and determined by selecting ion scanning mode, and quantified by
internal standard method. The results showed that the correlation coefficient of the calibration curve
was greater than 0.999, the detection limit of the method was 1.72—374 ng-L™". The recoveries of
spiked samples at different concentrations were in the range of 76.1% —114%, and the relative
standard deviation was 2.4%—13%. This method is used to detect disinfection by-products in tap

water, Seven disinfection by-products including trichloromethane, 1,2-dichloroethane,
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dichloromethane, chloroacetonitrile, 1,1-dichloroacetone, dichloroacetonitrile and 1,1,1-
trichloroacetone were detected respectively, and the detection concentration range is
3.21 ng'L'—16.6 ng-L', detection rate is 36%—100%, the results of dichloromethane, chloroform,
1,2-dichloroethane, dichloromonobromomethane, monochlorodibromodane, and tribromomethane all
meet the limit requirements specified in the standards for drinking water quality (GB5749-2022).
This method has characteristics of simple pretreatment, good reproducibility and high accuracy, and
is suitable for the simultaneous rapid determination of 14 volatile disinfection by-products in water.
Keywords water, volatile disinfection by-products, purge and trap, gas chromatography-mass
spectrometer(GC/MS).

HEBR YRS T2 B iR ST EERN KRG I . A 015 3 B 8815 i IR s i A i
B YK A= 75 3 ) ( Disinfection by-products, DBPs) !, DBPs EZ 455 i ke . IAXER . 51 20 . s ALl L e . 1 212
A CHE . AR RN i PR B IS A A5, Forb et e o AT L e i S AN 0 s 0 O A R 2% A T B
¥ (volatile disinfection by-products, V-DBPs). K#84 V-DBPs B4 4 il 51 . 12 31 DA M BUR . B0 FI B A8 19 45
PEB L B AT B0 L BOsS AR AN Y, i AR R B0 . SO A S AR N Y, i 2 LA IR AT i B | R
PR E KB | B A 0N, A M R st A MR I TR T = o e A5 R R DBPs!™ 1, p A i 2 Y e LA A i
P AT REPE M BT AR AN .

i XK DBPs {) 12 A7 75 FIVEE7E R AU, ki 2 R . h X sl LI T /K 5 PN b v B 48 i %
DBPs #4745 4, LAsiZD> DBPs ‘i 2k 1 fit FRE XU . o [ (A 6 AR HIZK T AR A ) (GB 5749-2022) 5L TLAE dH 2L H]
KT ETEEE (BEPURR) ). KCHPEE 21998 4 11 A 3 H B 2354 98/83/EC AR & ). H A IR K K i bs
THE )0 35 [ BRBE A4 = ) SRAR K A KL IN - 565 2 i BE 0 2 791 B 3 25 I 7= 0 o U ) S5 v 5 56 10 FR 6 L o S PR B
UL, DBPs A AH R A FRAEZE R U7, ch [ BT, Y0904 . I 4 A & T A WS R K5 bR, X s A K A=
FRUE) TR A DBPs JEAT T B A K2 oK Ho At = Bt DBPs $RFR N 15, 1) 40 W AiE e 2 DBPs 45 5 NDMA (N-1F
fil 3 — ) . L DBPs{IAA (L £ 7R) F1 DCIM( — & — L J5g ) J 4501790 H {if DBPs Fn iR I J5 a4 th R K 2l
mg-L™ 5, HALBE R Bl 22 B — 2 51 DBPs, ASAE i 2 [6] i BRI 5E £ b DBPs 5 2. [R b #7 Ef R A8, Rl Rl
MZFMIETZR =W M J7 k%) DBPs s A EEE L.

ACHIEFE 3 TF R B A €038 - TR I P v (P & T-GC-MS) AR HE Sy T [R5 7K Hh 4 28 14 Rl S 1k 0 25 )
W) (V-DBPs) () 7%, kil B R 0k i BRAK 28 ng- L' 03], ELA R 000 R0 L ORS8RI A At B TP, 3 2 A DLk
DE AR 14 R 2 M FE R ) 22K

1 ZB%HES
L1 A% 5

ISQQD300 S A 7,33 - BT ik 166 AN (26 F #2 Bk WA R ) ; RTX-624 %5 filt A 35 = 4154 (60 mx0.32 mmx0.18 pm) ; 4]
HAELEE O14100(FEH O1 A H]), Fl#s SmL K.

TR B, Sk RSRER . 1,2-T R ke ANE, RZNE . “RHERZHE. LLI-E=RNE IRA 2SR
T (K Alta 235, STs 44 1000 pg-mL s = GUAH3E H e (K Alta 22 &), ST E R 100 pg-mL s 1,1- 5N
filil ( 3¢ [# Accustandard 23 &) ), B ik & 4 5000 ug-mL™'s AR 1,2- RN KE (L st 2 s AR A IR A A, s ik
BEA 5000 pg-mL™. HEE(SEEEE R F5 /R A FDD; R (EEE R I/RAF]D.
1.2 ek

WA A US4 205(99.999 %) AR, AT A 40 mL-min ', AR : 40 °C, WA E]: 13 min; fi#
Hrig e 180 °C, f#ATATIH]: 3 min; HEEIEE 210 °C, HEEERTE] 15 min.

%S IS H R RTX-624 #1, B4 20.(99.999% ) A # A, Hi | 1.5 mL-min™, fH FAE; 68 R 200 °C;
SRIERE, TR 5 ¢ 1L R THE: BIRIRE 50 °C, 444%F 2 min, L1 8 °C-min™ F+ & 200 °C, {#4F 2 min.

RS SAE B F IR R IR (BD BB B A, AR E B B IR 230 °C, TUARFTIREE 150 C, £
2RI 250 C. BARML G E S HOLE 1.
1.3 FRECRESHRAT

FE 54 I8 GB/T 5750.2 B AH G LR AT RAEFIIRAE. FE S EEA 40 mL A% AL, KR 240, T4 C LU
TG, R, 24 h NI RE .
1.4 FRvBEys D

A3 HE R BRR HE VS VT S mL 25 AR, DI R AE 25, B B R 50.0 pg-mL" A [R] 7, P R IC 1 Ak BE
2.0 pg'mL ™ R AR PR . B 40 mL AE (RE FOR, BILA 40 mL 4k, 43 SR IS B 1R 4 b v R R 5 1 I b P
W, BB 7 NN, RN B SN B e BE 344300 R 1.0, 2.0, 5.0, 8.0, 10, 20, 50 pg L' %, H4x 11 Fp
1b-& Wi B M EE 543 920 0,10, 0.50, 1.0, 2.0, 5.0, 10, 20 pg-L™, PIFR 1,2- RN BB H T 5.0 pg L.
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2 ZR5T®R
2.1 WEFEFE

R IR B R PR PRI AR BE 451k 30, 40, 50 °C, 25 SRR AR EE N 40 °C B, Bintb &Y nT LS R KA
Il e, AR BE R 50 °C B G W e, 1,2- 5t . = SR 3R FF e 0 = 10 Y 2 T 2 R P D SR RRALR, RIS R
FIWEIR R, A BRAY K 8T 2, S0 B AR AR L AT, MO BRI BE R 40 °C.

WA ) ] e 4% SE BT I R] 43500 K 7. 9. 11, 13, 15 min, £5 S FBIMIA IS 7] 24 13 min i, HFRALE 8 31
AEIAE] 90% LA . MRARFEIA 15 min B & e, 1,2- & ke . = SURH 3L TP e A0 = o1 R e 2898 B @ 7 40 [RDISCR i
T FEATG, SCRE BRI BT 8] 4 13 min.

P IR B e B SR BRI 43 B 170, 180, 190, 200 °C #E47 LLXT, 45 F R WM AT IR B 180 «C i, BAnfk S
Yyl S . W IR BE T, BARE A D SR AR, SO AT IR EE A 180 °C.

AT B E) e S M B 18D 23300 47 1. 3. 5 min, £5 SR WEATHT R4 3 min A1 S min B, B frfbA 9 BRI 8
iKF) 95% LA 1, 3 min B HE 4R [RACRCR fee 4. 2 8 BRI Asf 110 386 o2 366 i 9 4 SR TR R 590 901, BB A FH 5, RISy
PSRRI AICR, BCE PEf AT IR )4 3 min.

2.2 FERMEWER =5 B

ARIFEST T Rtx-200 HLPEAE . Rtx-624 th & PEAE AT DB-5MS JEMR HEAE 25 3 Aokl 7% 14 s 3R 790 8945 55
R, 45 S 7R s Rix-200 AP A X LA 23 1 G H e A = G R B S A R SR 9 A B ), DB-SMS AR P A R H AR i
NN, VT B 22, 1 R DG 3 S, Rix-624 H S M M B 7 S Bsf i) P R AR SE BRAL A 94315 P 1 2 14 Fhil 22 =
YRR HEIR A RE L E Sim B Y BB TR IE, BARSEN TR & — R H e £ RTX-624 (A i%AE R B SLPIL LR 70 5,
HE BB TR, A5 002 & o BT 0 i e, o B AR 9 35 B S B 19 4 B AR, T AR ik T JAS Ry
60 mx0.32 mmx0.18 pm 1Y Rtx-624 YEK 14 FhH A0 75 87 90 (0 73 B AT
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Fig.1 Total ion flow diagram of mixed standard samples of 14 disinfection by-products

2.3 Jridkhni i SR B

R BB TR, X 14 R & PRI 35 R0 7 P00 AR S 42 0 T vk DTG B 3 v v B AR e 3 2 , A
TR HEAT R AT e CAR SR W DU 43 BT 7 YR AR 1T H AR S 000 ) (HT 168-2020) B, 47 7 A6 th BRI 2 , 28 il v
KA E AR, RS FOIbs 7 TR BRI, 4% BERE S e A i 420 B8, T4 7 WK, TR 7 IR bR IR 25, 4%
253 MDL=t(n-1, 0.99) xS MBI g HBR CEEH 24 1 8 7 IR, BAGBE R 99%, t(n-1,0.99)=3.143. Lk 4 {55 A RE S G H R
PE R 5 T R, R RQL=4xMDL). A8 J5 ¥ 40 56 R BORAG H BRT 5 25 5 I 3% 1. S5 R I, /K S h & L VR 0 L TR
CIEAE 1.00 —50.0 pg L', 5 A5 Al 11 M #E @976 0.1 —20 pg L' Ju BN, B EA RIFIERMEXR, &
HE M2 A O BRI KT 0.999. M PR Ky 1.72—374 ng-L™", Ml 5E TR 6.86—1.50x10° ng-L™".
24 J5 R BN ERA

TE PR = IR 3 AR 1 B K RS RE S R SR K AR R S A TR 2 BT, A 6 i, 71T 6 WORATINNE
1Y RE KT b e 25 FOE 8 B2, 5 5R DL 3R 1. 45 R WoR, IR AR AR ISR 76.1%—112%, AH X AR A I 225 78
2.4%—12% Z )5 FRvR BERE S AR B2 79.1%—114%, AEX AR (R 2275 4.3%—13% =22 J8); v i BEAE A inds [l
N 95.1%—105%, AHXTPRAEAR 2216 3.1%—11% Z[0l; 5 R AMNARAE AR BHRCER y 83.6%—108%, FH X iff: I 2
T 3.1%—13% Z ). 45 R R W AS J5 1 BLAT S A e 4% R TE A B
2.5 SBREES T HT

SR AR 7 36 33 403 5 T T U K K BE HEAT ARG, 25 5 TR R K BE P A = S e L 1,2- s Sk,
—JHH L, AOE. LI-ZEWE . Z RN, LLI-=8 0 7 FEEER Y, B Y 3.21 ng L'—12.1 pg-L™,
K H RN 36%—100%, i =& ke, 1,2- "8 ke, 8 — TR P B 25 BRI & (1 /K BAE AR ) (GB5749-
2022) B 1 B AE. 358 RO, H A il 1) SR AR VA 2 TR i R AT 437 I 2 A M 14 R R PRV 7 81 0 ) MIS Sl 38 3454 s R
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3 4

AHIF 5T B T W 4 AR B - B B FH e (P& T-GC-MS) 4% AR # 7 7 [R5 7K v 14 Fh % & MV 5 R 24
(V-DBPs) iy 7, HARMEG YA HIBR K 1.72—374 ng-L™', A RIHE £ 44F T B mkx Bl ERLE 76.1%—114% Z 4], AH
X BRI 22 R 2.4%—13%. A J7 i il A5 AR R 48 | PR (T, LA R4 A0 2 B0 L RS 2 B AR O B, 0l A B ) e 7k
W14 P R T B R PR BER L SR FH AR 7 v S R T T O K A A, A A s A R L 1,2- Ok
WH L A, LI-&WNE ., 82, LLI-=EWNEEE 7/ SR =Y, R ELE R 3.21 ngL'—
16.6 pg- L™, ¥ % 36%—100%, S W ke, =& W ks, 1,2- "5 %8, & — B g —50 IR B b = 8 B e 45
6 A b e BR A9 T 75 A P B 345 A CE TR R K DA FRfE ) (GB5749-2022) BRI 2R .
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