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[ Abstract] Objective
(VOCs) in drinking water,so as to meet the needs of VOCs determination in drinking water pollution events.
Methods

gas chromatography-mass spectrometry for qualitative and quantitative analysis. Results

To establish a method for rapid determination of 58 volatile organic compounds

5 mL water sample was treated by the purge and trap device, VOCs were enriched and injected into
The correlation co-
efficients of standard curve of all components were greater than or equal to 0. 99 in the linear range of 0—10. 0
1g/L. The recovery rates of three mass concentration levels of 0. 5,2. 0,10. 0 pug/L were in the range of
81.3% —113.5%, the relative standard deviation (RSD) was 1. 9% —11. 1%, and the detection limits were
0.001—0.045 pug/L. In 30 actual water samples,except for 1,1-dichloroethane and chlorobromomethane, trace
were detected rapidly in the remaining organic compounds and 94. 7% of the components were less than
2 pg/L. Conclusion The method has the advantages of simple pretreatment, sensitive,accurate and rapid determina-
tion,and can meet the qualitative and quantitative determination needs of VOCs in drinking water pollution events.
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f T 22 B 4 VOCs 8 bR —— 5 R W b« i 2o gk
35 B AR 4 2 25 3% 23 A 1] 36 min
A1 E 18 min, K RV 0. 02~0. 32 pe/L FE &
0.001~0.045 pg/L, 57 T 5 Pl o R Bk 58 Ff
L VOCs 1Y WA 9l 5-70R 838 BT 35 2k, BB W 2 1K
FHZK IR 5 M0 00 7K 5 % A7 o PR 5 7 5K
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7890B-5977A), WX 41 4 £k A% B (Tekmar 2 ],
AQUATEK 100) .40 mL #f 3 BERESY

L.1.2 5] 58 Fl VOCs IR 4 b5 i % Wi (Restek
Corporation 23 7], #it 5 : A011504430603, 200 ng/
mL) , #5 (Internal Standard) : 55 A% 78 b5 E 7 Wk (Ac-
cu Standard 24 H] , #it 5 : M-524-1S-2,100 pg/ml),
¥ (Surrogate Analyte) : jifC-1, 2- G A b5 HETE TR
(Accu Standard 24 A, #it %5 : 2017071149, 2 000 ‘ug/
mL) , 4-JR F8 AR 5 7 ¥ W (02si smart solutions 23 H)
65 :303234,100 pg/mL) . I (a3 4, 52 [ TIDE
2 E]D A CRL AR T 8055 T 18, 2 MQ) AT S A
vity C R RS P T 95 g o 7 42 o) v T SR A R 1)

1.2 i

L2.1 @3B @i tE: DB-VRX (20 m X
180 pm X 1.0 pm) . ZA A TEE R T 99.99%0) .
YL 1.0 mL/min, FEFE DR E 250 °C . FHRBF 4
BIREE 40 °C . {&%F 5 min, ) 10 °C/min F % 100 C/
min, f-L) 30 °C/min 7+ £ 250 C/min. /£ F 2 min; 4
LG 10+ 1, FUHE S5 1 DUAR AR IR EE 150 °CL B 7R
MEE 230 °C L4 BE 250 °C,

1.2.2 WERMEFM wEAK SaimZ < WHR
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W3 B2 - 250 °C  ff W B 8] - 2 min, 464 IR . 280 °C,
HEE B[] - 2 min,
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FW (200 pg/mL) BURAR-1,2- 47K 1. 0 mL F 10
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A 0.20,40,100,200 pL Y& 4 b5 o H P00 A 40
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0.5 1'5\17 o 5 il “ J
1.5 2.5 35 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 145 155
B8] (min)
g BeE Ry BRI L
1 58 F# VOCs . Wi RERYHEABFREIZE
F1 FESRBHE FEBF LEEXRGHR . RSD R EE
by EIAZA PRHIT FEHCx ) GEMEBTF [ 5y fik - HadiR B %)  RSD(%)
(min) 2 (/L)
1 v 2.20 62 % ,64 Y=0. 022X —0. 001 0.996  0.020  90.5~97.7 5.5~8.7
2 TR 2.47 94 % ,96 Y=0. 327X —0. 023 0.997  0.025  92.5~96.2 5.5~8.7
3 ALHE 2.57 66 % .64 Y=0. 507X —0. 001 0.998 0.025  91.2~95.4 4.3~5.8
4 SHE—R 2.93 101 * ,103 Y=0.027X—0. 036 0.997  0.010  98.6~101.3  3.5~4.3
5 1, -—5 M 3.29 96 % ,61 Y=0. 025X 0. 009 0.997  0.025  89.1~96.2 5.5~6.7
6 —E 3.41 84 % ,86 Y=0. 039X —0. 013 0. 994 0.025  99.3~113.5  9.8~11.1
7 J2-1.2- 3.94 96 % ,61 Y=0. 025X +0. 004 0.999  0.035  90.8~98.7 4.4~5.3
8 1L1-—5H ek 4.16 63 % ,65 Y=0. 602X —0. 061 0.998  0.015  96.1~102.5  3.8~4.5
9 Wi-1,2- — M 4,77 96 % ,61 Y=0. 233X —0. 008 0.999  0.008  92.4~99.7 4.7~6.5
10 ERULI 4,95 130 % ,128 Y=0. 383X —0. 051 0.998  0.030  93.5~98.3 4.9~6.3
11 =AM B 5.04 83 % ,85 Y=0.372X—0. 001 0.999 0.035  97.3~105.8 6.4~7.8
12 2.2- Pk 5.11 77 % ,79 Y=0.127X—0.012 0.996  0.045  81.3~90.2 5.8~6.2
13 1.2- & okt 5.85 62 % ,64 Y=0. 287X —0. 007 0.998 0. 006 91.5~99. 6 3.1~4.4
14 1,1, 1- =5 k¢ 5.96 97 % ,99 Y=0.293X—0.017 0.999  0.004  95.4~100.2 3.7~5.1
15 I St 1750 6.22 75 % ,110 Y=0. 307X —0. 003 0.998  0.002  95.1~93.3 2.8~3.8
16 P SE Ak 6.41 117 % ,119 Y=0. 290X —0. 020 0.999  0.001  94.5~97.4 3.2~4.2
17 Fd 6.48 78 % ,77 Y=0. 935X 0. 001 0.999  0.002  95.2~101.1  4.1~5.7
18 FARTE (AR 6. 80 96 % ,70 — — — — —
19 TR 7.20 174 % ,93 Y=0. 079X —0. 023 0.996  0.015  90.5~96.2 2.5~3.7
20 1.2- Ak 7.27 63 % ,76 Y=0. 107X —0. 001 0.997  0.012  89.2~94.7 3.9~4.8
21 =R 7.34 95 % ,130 Y=0.125X—0.013 0.998  0.010  91.5~97.9 2.8~4.6
22 T 7.40 83 % ,85 Y=0.324X—0.011 0.998 0.008  89.8~94.4 3.2~4.1
23 MF-1,3- — 5P 8.30 75 % 77 Y=0. 567X —0. 002 0.998  0.001  95.6~104.1  2.7~3.5
24 J2-1,3-—F N 8.91 75 % ,77 Y=0.526X—0.013 0. 997 0. 004 87.9~94.1 3.3~4.1
25 1,1.2- =5 k¢ 9.05 97 » ,83 Y=0. 598X —0.019 0.998  0.002  93.1~97.5 5.5~6.2
26 2 9. 30 92 % ,91 Y=0. 640X —0. 008 0.998  0.003  99.4~112.9  7.5~8.8
27 1,3- &Mk 9.38 76 % ,78 Y=0. 512X —0. 003 0.996  0.002  90.8~98.8 3.5~4.3
28 — R 9.64 129 % ,127 Y=0. 305X —0. 001 0.992  0.008  94.5~99.1 2.6~4.4
29 1.2- R ke 9.94 107 % ,109 Y=0. 342X —0. 043 0.997  0.002  96.5~98.7 3.3~5.4

30 &K 10. 22 166 * ,168 Y=0.336X—0.012 0. 992 0. 007 96.9~102. 2 2.1~3.2
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gx1l JESRBEESESF LEXR EHRRSD REKRE
e AR R o et T ClEpg X RAR wson  RsDOO
(min) EX e (pg/1D
31 1,1,1,2- U5 k% 11.01 131 % ,133 Y=0.577X—0.012 0.995  0.008  96.4~99.1 2.9~3.9
32 A 11. 10 112 % ,77 Y=0. 864X —0. 022 0.994  0.004  98.1~100.7  4.2~5.5
33 5 11.39 91 % ,106 Y=1. 230X —0. 004 0.997  0.002  99.5~104.1 4.7~6.0
34 =R 11. 61 173 % ,175 Y=0. 208X —0. 001 0.997  0.012  90.6~97.7 5.0~6. 4
35 A HIZE 11. 62 106 % ,91 Y=0. 994X —0. 029 0.997  0.002  91.5~96.3 4.2~5.1
36 HM 11.93 104 % ,78 Y=0. 754X —0. 048 0.996  0.004  90.7~95.9 4.4~5.6
37 1,1.2,2- M5 2 b 11.98 83 % ,85 Y=0. 887X —0. 037 0.999  0.002  88.4~94.6 4.3~5.2
38 X T 11.99 106 % ,91 Y=0. 507X —0. 001 0.992  0.001  91.2~97.4 5.1~6.7
39 ] 11.99 106 % ,91 Y=0.507X —0. 001 0.992  0.001  91.2~97.4 5.1~6.7
40 1,2,3- =5k 12.10 75 % ,110 Y=0.392X —0.013 0.998  0.006  90.8~98.5 4.5~5.4
41 SN 12.32 105 % ,120 Y=0. 869X —0. 061 0.998  0.015  89.5~93.2 4,2~5.5
42 AP B 12.32 174 % ,95 Y=0. 547X —0. 005 0.999  0.015  95.5~101.2  2.1~3.9
43 TR 12.45 156 % ,77 Y=0.877X—0.016 0.999  0.002  95.5~104.0  3.2~4.6
44 NSRS 12. 67 120 % ,91 Y=0. 703X —0. 001 0.998  0.001  93.1~96.6 4.8~5.7
45 2- G 12.70 126 % ,91 Y=0. 581X —0. 002 0.998  0.002  94.2~10L.2  3.7~4.1
46 SR 12.77 91 % ,126 Y=0. 601X —0. 033 0.999 0,003  96.1~100.6  3.3~4.9
47 1.3.5-=H% 12.91 105 % ,120 Y=0.981X—0.021 0.997  0.001  92.8~99.8 2.1~3.4
48 ST 13.08 119 % ,134 Y=0. 787X —0. 053 0.999  0.001  98.5~104.4  4.5~5.1
49 1,2,4-=HZ% 13.17 105 * ,120 Y=0.911X—0. 032 0. 998 0.020  91.7~102.5 5.5~6.1
50 T A 13.23 105 % ,134 Y=0. 521X —0. 022 0.996  0.015  93.1~97.7 4.2~5.0
51 13- —&8 13.24 146 = ,111 Y=0. 497X —0. 037 0.998  0.001  90.3~103.2 1.9~3.5
52 1,45 13.29 146 % ,111 Y=0. 638X —0. 001 0.999  0.004  92.8~1046  2.2~3.0
53 Xof FHBE SR PR 13.37 119 % ,134 Y=0. 708X —0. 035 0.999  0.001  94.4~102.8  3.4~4.1
54 - -G D 13.49 150 % ,152 Y=0.112X —0. 003 0.999 0.008  95.1~98.9 3.8~4.9
55 1.2- 50 13.51 146 % ,111 Y=0. 559X —0. 016 0.994  0.003  91.1~95.9 4.2~5.8
56 ETH 13.62 91  ,92 Y=0.527X—0. 028 0.997  0.001  94.7~103.8  5.1~6.6
57 1.2- —-3- 5 ke 13.80 157  ,75 Y=0.107X—0. 001 0.998 0.006  94.5~101.3 4.5~5.3
58 1.2,4- =508 14. 58 180 % ,182 Y=0. 327X —0. 025 0.998  0.003  93.1~98.3 3.2~4.3
59 % 14.71 128 % ,127 Y=0.337X—0. 048 0.999  0.001  94.2~99.8 4.7~5.2
60 NAT W 14.76 225 % ,260 Y=0. 118X —0.016 0.993  0.006  93.6~98.1 3.1~4.6
61 1.2,3- =48 14. 82 180 % ,182 Y=0. 315X —0. 045 0.999  0.003  96.5~102.7  4.2~4.8
1 — KR T,
2.5 SEBREEMAEI PR LIk E B P RER 94 TR EWRIETE 2 pg/LUT . WK 2,

Kith (ND) Sh, R AL A 2 AR E R . B

*2 SRR HE MR 25 R (pne/L)
EiE g i 3 vk oy AR JBR i WA H R o v
AW 0.140~0.338 || =& % ND~1. 091 LASES ND~0. 541
% &t 0.120~1.081 || =4 — ML 0.193~3.380 || W3 ND~0. 480
A he 0.267~0.611 | Mi-1.3-—4&N% ND~0. 781 NRGES ND~0. 433
B Ui ND~0. 182 J2-1,3- R I ND~0. 895 2-GA P 0.384~0.519
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gk KPR ML R (pne/L)

253 24 FR JoT i W i H 5y JoT i W i 253 24 FR o e i
1, 1-—5E 2% ND~0. 730 1,1.2-=8 % ND~0. 639 - A 0.382~0. 394
AT 0.019~19.200 | H# 0.229~0.779 || 1,3.5-=H % 0.422~0. 469
R-1.2-Z R K 0.130~0.729 | 1.3-=& WAk ND~0. 526 SRR 0.458~0. 469
1, 1-— 5 2k ND — A IR e ND~0. 911 1,2,4-=H12 0.376~0. 385
Wi-1,2- =45 ¥ ND~0. 316 1,2- 9 2% ND~0. 602 TR 0.307~0. 630
U e ND DY 4, 24 ND~0. 687 1,3- 4% 0.295~0. 677
=R M b 0.140~8.742 || 1,1,1,2-PU%K 2 %% ND~0. 690 1, 4-— 5 0.333~1.863
2,2- "k ND~0. 408 %S 0.307~0.523 || XFHILFHIAE ND~0. 541
1.2-— 5 L% 0.200~3.480 | 2% 0.343~0.390 | 1.2-—4&# 0.202~0.595
1,1, 1-=& &k ND~0. 262 =R ND~0. 713 IETHR 0.374~1.810
1,1- 5N 0.330~0.394 || 48— 0.350~0.375 || 1,2-—7R-3-S N % ND~0. 373
Py &5 Ak B ND~0. 274 YN 0.330~0.740 | 1.2,4-=%5 % 0.318~0. 669
pd 0.120~0.228 || 1.1,2,2-J0& Z % ND~0. 281 % 0.247~1.970
TR ND~0. 044 Xt /18] B IR R ED 0.340~0.463 || NAT 4 ND~0. 689
1.2- Ak 0.122~0.541 | 1.2,3-=4 W% 0.443~0.950 | 1.2,3-=%5&# 0.234~0. 630

3 it it 81.3%~113.5% Al LA i, B AW e m] DL ROk

301 @iEHEMEE AR KK T HP-VOC
(60 m>0.2 mmXxX1.12 pm), DB-624(30 m X 0. 32
mmX 1. 8 pm) Ml DB-VRX (20 m X 180 pm X 1. 0
pen) 3 (8 35 A 4 B 0 B 00 5 e B4 TG 12k 6 X
(D Z 50 8, HEAT R RAE & T A [ HRE &
5. HP-VOC {035 13T 45 4153 1) 43 B9 BE R L
HAth 2 Fh 52K AHAERAR K 57 45 min @54
Hrisp(a] . 1 DB-VRX fir @5 i [8] f% &2, fL 5 18 min,
FAREH] DB-VRX 8 338 4 5 B =90 H e 5 48 — 2K
1,1,2,2-P0 ke HxF (D Z—H R AR 415
TR AR T, 3- R TE VA MR O B R 43T
B T e E M R A (A A R Y R
SO - 7 1% ol e RE LT A0 DT S B E P L E R AT
TS G K K G s A BRI S T R BT DA e 4%
DB-VRX % 4E

3.2 WREAMESMERE WHEMERNRETE
FEEARTH 0y R K S, TH A 58
i SE B RS % . AT ORI RN 1, 2- 5
AN A-TEGEOR 2 TR A Y [ i AR T W4 A 4R
Ao T WA A PR AT R [ A R L B i M B [
AANEME RS R 3 4.1k 1A R A2 153 B AR
1, 2- 0K RN 4-TR AR 1 I8, 2 H: ] i 4 3k 3
I e I IO 52 ) DR 3R ) e /(B . A5 B Wk A1 A R AR A
WA 45 mL/min, AT E] 10 min, fif 0 & 5 50
C o fif W E] 2 min, 7E UL RS KR IR
“1.2.5.37HSL 4 15 B & 2H 4 19 52 B 1] iR OK -y

WA 58 Bl VOCs M 42 RUR .

AR EEST T 58 F VOCs [a] if I 2 iy )5 2. B
BT W e B RS 25 R PR . — AR
RS BT AR REAE 30 min (A3 4347 18 min, WK 4 B 1]
10 min) P 58 8. AR A2 AR FH KI5 YL R 44 VOCs
PRI 5 T 2R, ELAG A R B S R S g A 8

5% Sk

L1 s/ W DRI AR L 55 AR 3% TR K 75 e A
AIAT e o ) A A L) . B R 25 TR L 2017,
33(18) :2886-2887.

(2] WRDY AR5 o 2500, 45 BRIE VLU 375 /K Ak B
T H K P R A AL R KU DA L 1. B 4
R .2019,35(9):184-189.

[3] PELTO-HUIKKO A, AHONEN M, RUISM-
AKI M, et al. Migration of volatile organic
compounds (VOCs) from PEX-a pipes into the
drinking water during the first five years of use
[J]. Materials (Basel),2021,4(14) .746-748.

[4] BROts . SLIRR . B 4. 2016 — 2018 ARV T
7 DA TR AR K 48 Rt A AL R A LT . )
ARy BE 2%, 2020,47(11) : 2075-2079.

(5] WEE. KT 4055 55, 1L I8 I 2T R ATk
FHOK 35 R AEA DL TS e BUAR B 5 B il B ¢ &
BB L) . AR AT R 7 A A 2014, 35 (10D
1105-1108. CR#:45 377 5O
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