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Comparing Study of the VOCs in Water Using Portable
or Bench-top GC/MS
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Abstract: The methods for portable and bench-top gas chromatography and mass spectrome-

try (GC/MS) were established to analyze 22 kinds of volatile organic compounds (VOCs) in
water. Portable headspace HS-GC/MS, bench-top HS-GC/MS and bench-top purge and
trap (P& T)-GC/MS were employed to determine the VOCs in water. The analytic preci-

sion,accuracy and limit of detection of three methods were compared. The results show that
the bench-top HS-GC/MS and bench-top P& T-GC/MS have excellent precision and accura-
cy, while the portable HS-GC/MS has lower limit of detection, which can meet the needs

for emergency monitoring.
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, N 4, 00 mL
, (1 000 mg/L)  20.00 mL y
, , , 200.0 mg/L, .
el . 0.100 mL 200.0 mg/L
VOCs 2 000 mL )
. VOCs . , 10. 00 pg/L, ,
o VOCs 1.4
) 1. 00 mL 25  VOCs
, N , (100 mg/L) 10. 00 mL y 20
o C, ) )
VOCs GC/MS 10. 00 mg/L, 100. 0 mL 90
SRl GC/MS . mL , 1. 00 mL
, VOCs , s R
s 100 pg/L,
. VOCs 1.5
, 5. 00 mL , 250. 0,
o 100. 0,50. 00,25. 00 mL ,
, 22 , 1 2 min,
VOCs . ( 1 . 2.00,5.00,10. 0,
GC/MS, GC/MS) ( 20.0 pg/L, 10.0 pg/L,
GC/MS) 3 1.6
. . 22 VOCs )
20 min, 100. 0 mL 90
1 mlL , 1. 00 mL 22
1.1 VOCs , . )
- - (HS-GC/ o
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(30 m>0.32 mmX1.0 pm), HSS , 100.0 mL 5.00 mL
s GC7890A/MS5975C - - 500.0 mL , .
(HS-GC/MS) ; Agilent , , .
DB624 (60 m 0. 32 mmX1. 8 10.0 pg/L, GC/MS o
pm) ; Agilent GC7890A/ 1.7
MSD5975C - - 1.7.1 HS-GC/MS :60 C
(PR.T-GC/MS) ; Agilent , 7 min, 20 °C/min 150 °C, 10
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1.2 , 400 ms, m/z 45~
25 VOCs (100 300, 70 eV, : 60
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(70. 0~142 mg/L): 1.7.2 HS-GC/MS :50 C
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Table 1 The results of determination by the three methods

HS-GC/MS HS-GC/MS PRT-GC/MS
(ng/L) " ORSD/Y ’ " ORSD/Y ' ' ORSD/%
(pg/ L) (pg/ L) (‘ug/ L)
1- 11.0 9.97 10.0 0.91 12.1 3.2 1.10 11.0 8.5 1.00
10. 8 8.82 4.2 0.82 11.1 3.1 1.03 11.3 2.8 1.05
-1,2- 10.7 9.96 8.4 0.93 10. 7 3.2 1.00 10. 6 6.8 0.99
-1,2- 10.6 9.89 5.7 0.94 10.5 2.6 0.99 10. 6 4.4 1.00
14.2 13.1 7.7 0.92 14.2 3.6 1. 00 14.0 5.0 0.98
1,2- 9.73 8.99 5.7 0.92 10.2 4.2 1.05 10. 4 2.3 1.07
7.18 6. 90 6.6 0.96 7.22 4.2 1.01 7.30 6.0 1.02
12.9 10. 3 9.6 0. 80 13.4 5.6 1.03 12.9 8.3 1.00
10.7 9. 60 8.4 0. 90 10. 6 3.6 1. 00 10.5 7.5 0.98
7.14 7.46 4.5 1. 04 7.08 3.3 0.99 7.12 6.5 1. 00
10.9 9.70 8.6 0.89 10. 8 4.4 0.99 10.9 7.9 1. 00
8.65 8. 88 3.2 1.03 8. 47 3.2 0.98 8.70 5.2 1. 00
7.05 7.32 4.4 1.04 6. 88 3.6 0.98 6. 84 7.0 0.97
+ 11.7 12.2 5.1 1. 04 11.6 3.6 0.99 11.6 6.9 0.99
13.0 13.8 4.8 1. 06 13.2 2.7 1.02 13.6 3.0 1.05
7.01 7.08 4.2 1.01 6.88 2.8 0.98 6.93 4.9 0.99
7.03 7.10 6.8 1.01 6.92 3.2 0.98 6. 87 6.0 0.98
7.16 7.22 8.3 1.01 7.65 4.1 1.07 7.43 7.8 1. 04
1.4~ 8.68 8. 38 5.5 0.97 8.39 3.2 0.97 8.52 4.4 0.98
1,2- 8.83 8. 88 4.4 1.01 8. 87 2.8 1. 00 8.95 3.5 1.01
-1,3- 13.4 13.0 15.7 0.97 14.1 4.8 1.05 14.8 9.5 1. 10
1 , HS-GC/MS 2.3
22 .6 6
(RSD)  3.2%~15.7% . , 1 .
0.80~1. 06 \
, 20 , .
0.89~1.06 , GC/MS, GC/MS
. (1] GC/MS
. 2. GC/MS
HS-GC/MS 6 GC/MS
,22 6 RSD GC/MS ,
2.6% ~5.6% . , .
0.97~1.10 ., 1.1- GC/MS GC/MS
. 20 ’
0.98~1.05 , 1.00+0. 05 , .
el . GC/MS, GC/MS
PR.T-GC/MS 6 GC/MS
,22 6 RSD 3. 3 ,
2.3%~9.5% ; GC/MS ,
0.97~1.1, 1,2~ -1,3 3. 2% ~15. 7% ; GC/MS
, 20 , 2.3%~9.5%;
0.97~1.05 , GC/MS ,
. BN , 2.6%~5.6%.

[3]
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