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Determination of VOCs in Water Using Purge and Trap/Gas Chromatography-

Mass Spectrometry Method
LEI Qiong, HE Juan, ZHAO Hai-ling, @ CHEN Ru-yi, LIU Hui
(Ganzhou Disease Control and Prevention Center, Ganzhou 341000, China)

Abstract: This study optimized the purge conditions and selected appropriate chromatographic
columns in section 4.2 of Standard Examination Methods for Drinking Water—Part 8: Organic Indices (GB/
T 5750.8-2023), to develop a purge and trap/gas chromatography—mass spectrometry method for the
simultaneous and rapid determination of 56 volatile organic compounds (VOCs) in drinking water. The
method is developed in accordance with Standard Examination Methods for Drinking Water (GB/T 5750—
2023), and is designed to fulfill the daily monitoring requirements for various VOCs in drinking water.
After optimization, the detectable linear range for 56 VOCs was determined to be 0.1-100 pg/L, with
correlation coefficients ranging from 0.999 0 to 0.999 7. The detection limits for each target analyte were
found to be between 0.003 7 pg/L and 0.52 pg/L. The average recoveries for low-concentration, medium-
concentration, and high-concentration standard samples (n=>6) ranged from 73.0% to 118%, while the
relative standard deviation (RSD) was less than 10%. The method features a wide linear range, a low
detection limit, high accuracy, and simple operation, making it highly adaptable for implementation in

most laboratories, particularly in fundamental research settings.
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Shy B i 255 Hh 52 R A I AR FH K A bR i) (GB
5749—2022) F K 1 Wi I 48 4% , =% GBIT 5750—
2023 Hrwk R R 5, 45 G S g % 1Y SEPRAE
FISER 25, X CHE T AR K b 1 R 565 7 7 35 8 3B
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1.1 (UEFEEFIRF A
1101 RS

GCMS-QP2010 SE < AH 3% 5t 35 A ( 55 HE) 5
7350 CDS 4= H 3 A AL (754 ) ; GC-2010 Plus
ARSI (5 HE) s DANI-HSS 86. 50 Plus 4> [ 3
Tiias #EREE E (DANID) .

1.1.2  5RER

56 Ff VOCs R Fx : 2 000 mg/L; EPA 502/524 AR
SRAL SR (A-TREE 1, 2- 4K -D, ) 12 000
mg/L; S AN (AR 2l ) 5 F e (3 2 5 i 2h A
(99.999%) ; 1= 4l 51 (99. 999% ) ; SH-624 T 41 45 {4
TEAE (60 mx0. 32 mmx1. 8 wm) ; Rxi®5ms B 404 (1
HE4E (30 mx0. 25 mmx0. 25 pum) ; 40 mL 5 €4 £ 5
R, O A 5 DU 3 20 A R IBUE 35
1.2 IUEE&H
1,21 WREHESM

DL A(99. 999% ) Ry A, Wk A W i

Ry WA E] 4 11 min, R4 3% K 40 mL/min;
W2 o I 5 A W2 T 35 Ky 220 °C, i W ek B Sy 225 °C, fi
WIS 8] 2 2 min, E 5 IR E Sy 250 °C, LB I [E] Oy 5
min; 5% I B AL A% 3R B2 S 260 °C 5 GC A% i 2k il 2 Ry
150 °C; & 7 F5 5 mL
1.2.2 gk

¥ HI SH-624 & 4 & (4,315 A (60 mx0. 32 mmX
1.8 wm) , FERE CTIE FE 180 °C, i & 1. 00 mL/
min, 5 LR 101,

AR 35 °CL %4 5 min; A6 °C /min FI &
160 °C, {445 6 min; LA 20 °C /min 7} % 210 °C, {45 2
min; LA 20 °C /min 7+ & 225 °C, 444F 2 min,
1.2.3  JRiE &AM

KHBFREEF(EDIE, B FRER 70 eV,
TR 220 CL, 2 R 240 °CL, L4339 (Scan)
e M, F 4 B BV ] (mdz) S 35~3005 LA BE£EPE
B (Sim) B
1.3 FRETIEM&RLH

¥ 56 B VOCs IR 5 (2 000 mg/L) FH Y 1 I i ik
100 mg/L (AR IERE 25U , 4 “CORAT 5 (o FH B 2 T H it
Vg1t 28 VR R R A v 1 P VAL, P P i 7K T o1 A
WEZRH] AR A 4 0.1.0.5.1.0,2.0,5.0.10.20.
40.60.100 wg/L. ¥ EPA 502/524 P b i 4k 1
(2 000 mg/L) I FH B FE il B 200 mg/L B A o fiff 25
W, 4 CLRAE 5 AT ] BERR B 22 12. 5 mg/L N A3
it FHVR, I 0 2 WAl A A28 1 P A R, 00 B
I F N EAR MRS AREAS TP A 2 L (9 I B
FHVR AR BE R 5 mg/L
1.4 HAHREMNE

i GB 5749—2022 BRFEATAE TG IR HIZK A
KA A AL E I [ o TAE 42 1 2 i 45 A
AR —,E T 40 mL B FE ST, 2% GBIT
5750. 8—2023 M1 4. 2 75 “ IR 471 4 A&/ AH 3 BT 15
BT L F AR SR A AR
2 ZR53%#%
2.1 FiEHfmi
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7 A5 i S5 Al AF 2 Sk (13 R[4 x5 e
U PR W BT () R A W Il BE AT T ORI, 2R
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/ 2 HEERAKBEFMVOCsER/E LB FREE
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N N . E EIER=0 S = Epinl] -
E1 WEEEMEREERILER 51 2 Fhie 75 X 0 B AR A R 2R AR
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Fig.1 Optimization results of purge and desorption Py (ISTD) 2L € B B 1 m/z B 5 B 1 miz R B I [R]
temperature ﬂ[l%:z 1 Fﬁ ZT? o
*1 EFS BHRYEWR LB ISTDHE . EEBF Mz 3E8F m/z RERIE
Tab.1 Peak serial number, target name, type, ISTD group, m/z of quantitative and reference ion, and retention time
353 = ISTD | B I |5 it B | 275 1 I e = ey |ISTD| AR B I | B BB | S5 18
) i S . — ) i KA . —
= F5 274 - H|[8)/min| Fmlz| Fmlz| 5 Rzt 4H -~ 2H | [8]/min | F m/z milz
1 AN x| 1 | 6.174| 62 | 64,61 | 30 | 1,1,1,2-PUsd %t | HbR| 2 |24.566| 131 | 133,117
2| L1-Z&ZH [BAR| 1 [10.040] 96 | 61,98 | 31 % S Hir| 2 [24512] 91 | 106,65
3 ZE Hbr| 1 |11.552] 49 | 84,86 | 32 fi] /3% — R Hbs| 2 |24793| 91 | 106,105
4 |1, 2-ZFOH | Bhs| 1 |12.115) 61 | 96,98 | 33 SRR Ftr| 2 [25.801| 91 | 106,105
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5% S e e | S |k ~ R oot | oz B ;5 X7
R R B e il Al st IR S E T ol el el
50 1,1-—&Zk |[BFs| 1 |13291| 63 | 65,83 | 34 RN HAr| 2 [25.858| 104 | 78,103
6 [2-%-1,3-T M| H¥Fr| 1 |13.405| 53 | 88,51 | 35 IR H¥r| 2 [26463| 173 | 171,175
7 |1, 2-—5 0% | BAR| 1 [14.683] 96 | 61,98 | 36 LR S HAr| 2 |26.672| 105 | 120,79
8 | 2,2-"FMWkt |BAR| 1 |14.616| 77 | 41,97 | 37 | 1,1,2.2-DUSEZHE | HER| 2 |27.671 83 85,95
9 TR e HFr| 1 15269 49 (130,128 38 | 1,2,3-=&Nki |H#rx| 2 |27.886| 75 | 110,77
10 L Hix| 1 [15380| 83 | 8547 | 39 | 4-IRFAGAIR) |ISTD| 2 |27.671| 95 | 174,176
11| 1,1,1-—% % |BAR| 1 15749 97 | 99,61 | 40 TRR Hbs| 2 |27.728| 156 | 77,158
12 | 1,1-Z8W% [BAr| 1 |16.107| 75 | 77,110 41 NACES HAx| 2 [27.805| 91 | 120,65
13 Ut HAr| 1 [16.036] 117 |119,121] 42 -G K HAr| 2 |27.805| 91 126,89
14 R HFs| 1 |16.598| 78 | 77,51 | 43 | 1,3,5-=HIEHK |Hix| 2 [28.317| 105 120,77
15 | 1,2-—&Zke |BAR| 1 |16.807| 62 | 49,64 | 44 4-F R HAr| 2 [28.553| 91 | 126,63
16 BE(NFR)  |ISTD| 1 [17.248| 96 | 77 | 45 AT HoR HAr| 2 [29.326| 119 | 91,134
17 =R HFr| 1 |18.032] 130 [95,132| 46 | 1,2,4-=HIK |HFr| 2 [29.532| 105 120,77
18 | 1,2-— &Mk |[HAr| 1 |18.689| 63 | 62,41 | 47 ST HAr| 2 |30.066| 105 | 13491
19 IR Hix| 1 [18.976] 93 |95,174| 48 1,2- &0k HAr| 2 |31.038| 146 | 148,111
20 | “HE—RHE | HER| 1 |19.255] 83 | 8547 | 49 1,3-"&K HAr| 2 [30.680| 146 | 148,111
21 | Wi1,3-—&AHM | BEs| 2 20279 75 | 39,77 | 50 ISR | HAn| 2 30549 119 | 120,134
22 | R 1,3-Z50NH% | BER| 2 21594 75 | 39,77 | 51 ETH HAr| 2 [32.128| 91 | 92,134
23 SiES HFr| 2 (20.963| 91 | 92,65 | 52 [1,2-—GA&D,(N4R)|[ISTD| 3 |32.429| 152 | 115,150
24 | 1,1,2-=% % | BEr| 2 [22.046] 97 | 83,99 | 53 1,4-—5G0K Hbs| 3 [32.495| 146 | 148,111
25 | 1,3-"&AkE | HER| 2 22477 76 | 41,78 | 54 |1,2-"9R-3-F Nk | AR | 3 | 34.795| 157 | 75,157
26 VIS LK Hbr| 2 |22.180| 166 |168,129] 55 1,2,4-=%A | HFs| 3 |36.949| 180 | 182,145
27 | —HEWWEE | HER| 2 22951 129 [127,131] 56 NET HAr| 3 [37.203| 225 | 227,223
28 | 1,2-"Z%s |HER| 2 [23.312] 107 |109,93 | 57 P HAr| 3 |37.637| 128 | 127,102
29 SR Hbs| 2 (24383 112 |77,114| 58 1,2,3- =& Hbs| 3 |38.262| 180 | 182,145

2.2 FTEMEMEEE MM IR A EEE

M E 56 Fh VOCs IR & b 251, ok LRl h
0.1~ 100 pg/L, R HNPREE & 2RFW, %7
TR B 2R VS B A S8, A O RN 0. 999 0~0. 999 7

B 4 0. 003 7~0. 52 pg/L, AEMS I /& H W 525 770K 5
MR 0. 6.3. 0 K 50 /L AINAR 7 A [0 1 2 RS 2%
FE (n=6) , 3 410 A5 A 1 7 35 [0k 22 8 73. 0%~
118% , A X B Al 22 (RSD) 21/ T 10% , [ % Al
KR . 56 F VOCs M I £ P 7 2  HH 2 &R

X0, 1 we/L B 56 Ff VOCs IR A PR e I TiE 42 11
YRR, R I (S/N) , AT 045 H AR 4 i kG

Fz2 567 VOCs MIXAY Lt T2 HE K RER 4G H R

Bk PR WL 2.

Tab.2 Linear equations, correlation coefficients and detection limits of the 56 VOCs tests

Hirt kiR LB KRR/ (g L7")
AN Y=3.10e-03X +2.47e-04 0.999 1 0.28
1,1-—& K Y=3.33e-02X-1.60e-03 0.999 3 0.074
A ¥=0.14X+0.13 0.999 1 0.003 7
R 1,2-—5 W ¥=0.10X+7.98¢-03 0.999 1 0.012
1, 1-—& ok ¥=0.17X-3.63e-02 0.999 1 0.070
2-5-1.3-T )& ¥=0.11X-8.30e-03 0.999 7 0.056
W 1,2- "5 2% Y=0.11X-1.00e-02 0.999 4 0.076
2,2- Ak Y=7.69e-02X+3.86e-02 0.999 2 0.053
TR S e Y=0.11X-1.33e-02 0.999 4 0.10
— AP Y=0.17X-1.12¢-02 0.999 2 0.025
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475% 2(Continued)

Hiryy L HHIE R AL K HBR/ (pg-17)
1,1,1-=5 2% Y=9.70e-02X-5.14e-04 0.999 2 0.015
1,1-— SN Y=8.65e¢-02X-5.15¢-03 0.999 2 0.10

U Y= 6.54e-02X+8.03e-04 0.999 2 0.26
P ¥=0.34X-1.33e-02 0.999 1 0.012

1,2- "5k Y=0.16X-1.24¢-02 0.999 1 0.15
=8 V=8.42¢-02X-7.92¢-03 0.999 0 0.071

1,2- &Nkt ¥=0.11X-1.02e-02 0.999 0 0.11

TR B Y=6.86e-02X-8.31e-03 0.999 1 0.13
A Y=0.12X-1.26e-02 0.999 3 0.062
M1, 2-— & K Y=0.38X-3.25¢-02 0.999 3 0.077

K1, 2-— W Y=0.35X-3.25e-02 0.999 2 0.10
[EP7S Y=0.91X-2.17e-02 0.999 1 0.013
1,1,2-=% 2% Y=0.25X-1.87¢-02 0.999 3 0.080
1,3- &Nk Y=0.51X+6.05¢-03 0.999 2 0.061
VU 2 Y=0.18X-8.63e-03 0.999 0 0.062

— AR Y=0.19X-1.00e-02 0.999 4 0.30
1,2- "R HE Y=0.23X-1.42¢-02 0.999 1 0.068
P Y=0.58X-3.26e-02 0.999 0 0.037

1,1,1,2-D45 2% Y=0.18X-1.07e-02 0.999 2 0.14
% Y=1.59X-7.57e-02 0.999 3 0.090
[&] /%) — FA 4 Y=1.56X-6.41e-02 0.999 1 0.090
AR R Y=0.84X~ 6.70e-02 0.999 0 0.052
KL Y=0.68X-2.85e—02 0.999 4 0.043

— YR B e Y=0.11X-7.11e-03 0.999 1 0.52
LALES Y=0.86X-4.22¢-02 0.999 2 0.028
1,1,2,2-PH&E 2% ¥=0.36X-2.35¢-02 0.999 0 0.094
1,2,3- =& Nk Y=0.29X-1.87e-02 0.999 0 0.118

TR Y=0.24X~1.44e-02 0.999 0 0.22

NALES Y=1.03X-0.28 0.999 6 0.13

-G K Y=0.68X-2.08¢-02 0.999 4 0.14
1,3,5-=H 3R ¥=0.83X-6.05¢-02 0.999 3 0.026

4K Y=0.72X-4.32¢-02 0.999 4 0.19
BT R Y=0.62X~ 4.16e-02 0.999 3 0.052

1,2,4-—=H 3R Y=0.84X-6.33e-02 0.999 1 0.19
BT Y=0.94X- 4.55e-02 0.999 3 0.053

1,2- 5% Y=0.52X-4.39¢-02 0.999 2 0.24

1,3- 50 Y=0.51X-4.13e-02 0.999 4 0.13
LR S TNE S ¥=0.81X-8.60e-02 0.999 4 0.041
ETH Y=0.76X-4.97¢-02 0.999 3 0.045
1,4- 5% Y=0.47X-3.97¢-02 0.999 0 0.041

1,2- " R-3-5A ke Y=8.00e-02X-1.17e-02 0.999 1 0.10
1,2,4-=5A ¥=0.30X-2.10e-02 0.999 0 0.050
NAT I Y=0.10X-4.00e-03 0.999 0 0.028
7% Y=1.00X-6.55¢-02 0.999 2 0.025
1,2,3-=&#% Y=0.30X-2.56e-02 0.999 0 0.066

2.3 FHiERA SR A B8 A1 40l /R (3 T 1 v A 4G
TEREM T T X 5 B SR T30 i LA Kefe SR R, =S P e i — 15 S e AE A KR vh
RHETE YK B K R R ok, SRek i, — s ke o8 R — s R
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GB 5749—2022 4 = Wt . @ — B H %t . —
A TR e L IR e B = BRI ARG
FEbR B D0 S A me i # AR F A I bR . 5 A
XN, GB/T 5750. 8—2023 FiaE T LA HbRgd /3“4, 2
WA B /0RE B0 B i v S 4. 3 TZs B A A+

S OTEE” . BT T FAR AT 7 =5 Pk
TR TR b — S TR =T e K D A
e 5 b pa AR A 7 ik SR FE XS5, 45 2R s, 9
Tl 5 ¥ 0k A — R R e A8 I 3 5 RS R A R, SR
T2 6 20 A /O A 305 3 X = S PP g P A 00 45 2R
i, (L7 Fe v 250 L 2 A

PRI 12208 5 pa AU ARSI 25 R W3k 3.

®3 WAL M RBEHGNER

Tab.3 Results of two methods for detecting five halogenated hydrocarbons gL
REEES
S K AAHK /SN
\ WO AR/ | TS BARAEAE/ | WEHHAR/SUM | TOZS BANEAE/ | WAIHHAR/UM | TS B E A/
SRS SR ETERE [SRi DN SRR SR INReS S
=AM e Akt ~8.5 4.2~10 At ii~16 Ak ii~17 Ak i ~9.4 5.7~11
NS AAG ARA RA ARk A ARAG
AT Afath~1.9 AkiH~2.8 K ~2.0 AR ~2.0 Kkiii~1.6 Aft~2.3
—H IR Ak AR ERA ARAG Ak Ak
=R ARK ARK A Ak A ARK
3 & 2020, 47(11): 5.

ST T Y S 56 = AT (] e R
AT AR R 7K Y 56 Ff VOCs Y W 85 /R (233 T
T, KRR R R B R O AL R
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A Rt PR A AN A R A BT, W] LA
JU BRI I HR IR R

B2k
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