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Simultaneous Determination of 27 Volatile Organic Compounds in Water by Purge and
Trap Coupled with GC-MS

PU Xue-wei, SHI Yan-feng

( Yuxi Environmental Monitoring Station, Yuxi, Yunnan 653100, China)

Abstract: Volatile organic compounds ( VOCs) in water sample were desorbed after purge and concentration, and then separated u-
sing a HP — VOC column in gas chromatography. The MS analysis was done under both full scan mode and selected ion monitoring
mode, and the quantification was done using the internal standard calibration. It was determined that the optimum conditions of the
purge and concentration were purge flow of 40 mL/min, purge temperature of 40 °C , purge time of 15 min, desorption temperature
of 200 °C , and desorption time of 2 min. Linear relationships with coefficient values r greater than 0. 995 were obtained between in-
dividual peak area and mass concentration of the 27 VOCs within a defined concentration range. Method detection limits were ranged
from 0.02 to 1.18 pg/L. Blank samples were tested for recovery rate using the standard addition method, and recovery rates were
found to be in the range of 79.8% ~ 114% with RSDs in the range of 0.3% ~12% .
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HP - VOC # (30 m x0.200 mm x 1. 12 pm, 3&
Agilent 22 7)) ; TN A, A 1.0 mL/min;
SRUERE AR e 200 1, AR F TR 35 C LR
4 min, ) 8 C/min J} & 180 °C , /4% 3 min,
1.2.2 prig st

B3l B TR (ED) B 3 PR 230 °C, Y
PP EE 150 C &4 L B2 250 °C, 8 7L AE it
70 eV, x4 1 52 2 (SCAN) il o 45 5 1 M i) A6 5
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min ERET W rtET /min ERET HbhetET

1 A TH 2.208 62 64 16 Ak 13.595 112 77
2 1,1 - —S2H 3.867 96 61, 63 17 V% S 13.884 91 106
3 T 4.342 84 86 18 Jf] = H % 14.087 91 106
4 RRA-1,2-"H2I%K 5.067 96 61 19 Xof — A 14.087 91 106
5 2-S-13-TJ  5.836 53 88 20 K 14.713 104 78
6 ik -1,2-—"SH2ZK 6.415 96 61 21 A — H 14.753 91 106
7 =P 6.754 83 85 22 R 14.830 173 171
8 1,2 - =428 7.818 62 98 23 AP S 15.498 93 77
9 UESRIRT 8.008 117 119 24 o - JEM 15.670 93 77
10 F'S 8.043 78 77 25 B - IR M 16.817 105 120
11 E (TR 8.462 96 70 26 1, 4-"HHE A 17.787 150 115
12 =y 9.213 130 95 27 1,4 - 4% 17.835 146 111
13 WA b 9.998 57 62 28 1,2 - &% 18.389 146 111
14 2 11.253 91 92 29 MU 2 S 4 20.532 295 237, 266
15 VU LI 12.470 166 129 30 NAT 22.081 225 190, 260
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feam (iﬁff') Yot I T ;H;i (ﬁ'ﬁ“f‘.) ity fff_’f') AR (M*‘f?f?‘.)
Rk 0.5~20 y=435.7x+0.07332 0.9983  0.09 Ak 0.5~20 y=1015x-0.03868 0.9985 0.04
1,1 - &2  0.5~20 y=683.9x+0.09094 0.9981  0.11 ZH 0.5~20 y=1818x-0.217 1 0.9959 0.02
TR 0.5~20 y =492.1x+0.1194 0.9986  0.17 X% 2 0.5 ~20 y=3752x-0.487 1 0.9998 0.02
R -1,2- "% 2ZH 0.5~20 y=629.0x+0.1032 0.9972  0.08 HH  0.5~20 y=1153x-0.209 1 0.9984 0.02
2-S-13-T M 0.5~20 y=559.6x+0.04655 0.9995  0.16 FHHE  0.5~20 y=1765x-0.1090 0.9980 0.02
MR —1,2 - 428 0.5~20 y=412.2x+0.02471 0.9997  0.07 ZWHLE 0.5~20 y=206.8x+0.01423  0.9996 0.06
= 0.5~20 y=685.2x+0.07371 0.9996  0.09 BHZE 0.5~20 y=1912x-1.348 0.9982 0.02
1,2-"42Z% 0.5~20 y=523.4x+0.05213 0.9989  0.07 o -JEM 1.0~40 y=364.3x-0.06515 0.9996 0.04
LA 0.5~20 y=525.1x+0.06584 0.9993  0.11 B-TkM  1.0~40 y=11.29x-0.05321 0.9980 1.14
g 0.5~20 y=1 634x-0.03862 0.9987  0.04 |[14-"5ZEH 0.5~20 y=624.3x-0.04342 0.9969 0.05
=Hak 0.5~20 y=328.3x-0.02285 0.9999  0.06 |[1,4- —%# 0.5~20 y=935.6x-0.08623 0.9977 0.03
A AN b 2.5~100 y =19.85x +0.00329 0.9998  0.43 [[1,2- =42 0.5~20 y=783.0x-0.03817 0.9990 0.03
2 0.5~20 y=1441x-0.1128 0.9968  0.03 PUZ AT 1.0 ~40 y=42.34x-0.009925 0.9983 0.04
VU A 0.5~20 y=374.8x+0.01128 0.9999  0.07 ||/ T M 0.5~20 y=295.9x+0.01508 0.9999 0.06
F4 HBEEMEKER %
Lo O.SAMg/L 5.0Ap,g/L 20AMg/L Lo O.SAug/L S.OAHg/L ZOAMg/L
HYR  RSD  [uliigR  RSD  [uliig%  RSD [ElgAR  RSD [l RSD [l  RSD
AL 89.2 12 102 8.9 98.9 3.6 EES 101 1.3 96.4 3.9 958 2.0
1,1 - —8& 2% 85.2 11 95.5 5.6 106 7.2 7K 113 0.5 93.7 2.7 92.9 1.2
T b 105 9.0 92.6 9.8 97.0 2.2 i) Xof — P 109 0.7 106 3.1 108 3.4
Rl -1,2- &z 79.8 8.1 96.3 3.1 107 10 LA 114 0.3 90.9 5.1 89.9 0.7
2-H-13-T=F 91.2 9.5  93.0 1.9 102 5.4 A — H 104 0.6 107 1.6 110 1.1
W -1,2 - —H K 112 4.0 109 2.3 99.3 3.3 =R 94.5 5.3 103 3.2 106 0.8
=AM 95.8 5.9 104 7.6 111 1.5 LALES 89.6 1.9 99.5 0.4 108 2.5
1,2 - —5 ke 88. 1 5.7 93.4 1.6 104 4.3 o - JER 107 3.6 103 5.4 92 3.3
IR 93.7 7.3 101 0.9 108 1.8 B - IR M 103 0.4 90.4 2.5 103 1.7
S 110 1.3 98.8 4.6 101 5.2 |l,4-—&2d 835 1.5 84.2 6.7 104 2.8
=R 98.2 3.8 104 2.0 99.5 2.6 || 1,4- 4K 85.9 0.7 88.9 4.8 85.3 1.6
B RSP 85.5 6.2 91.7 1.6 95.1 4.9 | 1,2-—%*% 105 1.0 96.3 3.9 95.2 4.1
PN 101 0.9 84.4 56 8.2 3.7 MY 2 KA 104 2.9 90.8 2.1 102 3.5
U 2 90.2 4.4 92.0 2.4 102 1.4 NAT I 90.1 3.4 929 1.1 90.2 2.7
2.5 HEoH 3 45iF
XT3 AN IK R b 3 A HE YR B KA 4 BRSO v WA 4 B V5 4R Sy oA LI 500 09 B o Ak B 7
Mg b iy VOCs, 85 SR S W e (Rt , R A B, AR IREE IO T Gy, BORE /0 A R R 2

H,0.37 we/L) JH 2K (0.79,0.37,0.53 ng/L) F1 =4
UGS (0. 21 pe/L, A, R A ) A K i, HR
e FE 37 4 vh AR T FH K b 32 7K U5 (] R A o PR
7 Z W e HBa IS, 3 K2 VOCs ¥5
UABSE e N

{ESERE AN ORI PO RV R EIE S ¥ RN T VAN 37
M 5E K R 27 B VOCs, BAT R AE fa) 51 0 B ROR
b EE B L G H RGO 3 el R SR fE
547 25 Bt 3t 0 UK R B VOCs, i 22 52 B
IKFEOIHT B3R
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