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Table 1  Desorbed efficiency and stability of volatile hydrocarbons
RSD 15 d Measurable values in 15 d( ng)
Desorbed efficiency T
Peak (%) (% n=6) 1 3 7 11 13 15
1 92.3 9.2 107.5 105.7 107.1 109.6 102. 1 92.4
2 99.2 14.2 103.7 107.2 93.5 108.5 107.7 82.3
3 110.3 13.0 109.2 106.7 106.1 108.4 106.2 86.3
4 103.5 5.5 109.3 106.6 109.2 106.7 94.1 94.5
5 101.9 5.1 109.5 104.7 107.2 107.7 103.9 100. 6
6 92.1 11.6 98.6 93.8 102.5 89.1 98.8 83.9
7 108.6 16.8 109.5 105.9 109.7 108.3 97.2 97.2
8 104.5 17.4 109.5 100. 4 109.2 107.9 106. 4 102.3
9 93.9 8.6 108.7 105.8 118.3 109.9 98.5 91.6
10 102.2 2.0 107.9 103.8 108.2 107.5 105.9 97.9
11 113.1 4.6 109.5 109.8 106.7 108. 1 108.2 102.4
14 106.4 2.2 106. 6 109.4 103.4 109.2 106.1 95.1
16 103.4 2.0 108.5 108.7 107.2 106. 8 107.0 102.5
17 95.6 2.9 100. 8 103.3 97.5 102.6 102.1 91.8
19 101.0 2.3 110.0 108.4 107.2 107.2 109.5 105.9
27 104.7 2.4 106.6 107.8 100. 6 109.5 106. 1 106. 1
Note: 1( Peak number is the same as in Fig. 1) o 95% RSD 2%
5% ( Other volatile hydrocarbons were not listed in Table 3 for the desorption efficiency were above

95% RSD were below 1% the loss rates were below 5% in stable experiment) .
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Fig.1 Chromatograms of 54 volatile hydrocarbons
1. 11- (1 1-Dichloroethylene) ; 2. ( Dichloromethane) ; 3. 1 2- ( ) (trans4 2-Di-
chloroethylene) ; 4. 1 1- (1 1-Dichloroethane) ; 5. 1 2- ( ) (cisd 2-Dichloroethylene) ; 6. 2 2—
(2 2-Dichloropropane) ; 7. ( Trichloromethane) ; 8. ( Bromochloromethane) ; 9. 1 1 1-

(1 1 1-Trichloroethane) ; 10. 1 2- (1 2-Dichloroethane) ; 11. 1 1- (1 1-Dichloropropene) ;

12 13. ( Carbon tetrachloride/Benzene) ; 14. ( Trichloroethylene) ; 15. 1 2- (1 2-Di-
chloropropane) ; 16. ( Dibromomethane) ; 17. ( Bromodichloromethane) ; 18. 1 3- (

) (cis4 3-Dichloropropene) ; 19. 1 3- ( ) (trans4 3-Dichloropropene) ; 20. ( Toluene) ; 21. 1
12- (1 1 2-richloroethane) ; 22. 1 3- (1 3-Dichloropropane) ; 23. ( Dibromochlo—
romethane) ; 24. ( Tetrachloroethylene) ; 25. 1 2 (1 2-Dibromoethane) ; 26. ( Chloroben—
zene) ; 27. 1 1 1 2- (1 1 1 2-Tetrachloroethane) ; 28. ( Ethyl benzene) ; 29 30.

( 0Xylene /m—Xylene) ; 31. ( Styrene) ; 32. ( pXylene) ; 33. ( Bromoform) ; 34. 1 1 2 2-

(1 1 2 2-Tetrachloroethane) ; 35. ( Isopropylebenzene) ; 36. 1 2 3- (1 2 3-Trichloropro—
pane) ; 37. ( Bromobenzene) ; 38. ( N-Propylbenzene) ; 39. 2- ( 2-Chlorotoluene) ; 40 41. 4-
135 (4-Chlorotoluene/1 3 5-Trimethylbenzene) ; 42. ( tert-Butylbenzene) ; 43. 1 2 4 (12
4-Trimethylbenzene) ; 44. ( sec-Butylbenzene) ; 45. 1 3 (1 3-Dichlorobenzene) ; 46.
( pdsopropyltoluene) ; 47. ( pDichlorobenzene) ; 48. (- o-Dichlorobenzene) ; 49. N- ( N-Bu-
tylbenzene) ; 50. 1 2- 3- (1 2-Dibromo-3-chloropropane) ; 51. 1 2 4 (1 2 4-Trichlorobenzene) ;
52. ( Hexachlorobutadine) ; 53.  ( Naphthalene) ; 54. 1 2 3 (1 2 3-Trichlorobenzene)
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Table 2 Breakthrough capacity of 9 volatile hydrocarbons
Compounds Breakthrfu:]i})] capacity Compounds Breakthrzn:lil)] capacity
11- 1 1Dichloroethylene 600 22- 2 2-Dichloropropane 600
Dichloromethane 600 Trichloromethane 2000
L2 ﬁch(lmelh)y lone 4000 Bromochloromethane 4000
11- 1 1-Dichloroethane 800 111- 1 1 I4richloroethane 600
Y 2—Dich10r(0ethylc2ne 4000
3.4
54 0 ~400 ng
o 16 o 1 1- N 12—
( ) 12— ( ) 2 2- S 11 1= 12— 1 1-
0.9941 ~0.9986 ; N N N
22— N 5.4 7.1 7.1 7.1 7.6 8.8 10.3 ng
0.01 ~0.1 mg/m’( 0.5 L) o 38
0.999 0.001 ~0.01 mg/m’ ; 0.4 ~
2.7 ng 1.4 ~3.7 ng 0.2~1.0 ng 2.2 ng.
3.5
4 mg/L N N N N N N
258 15puL 200ng 54 GBZ/T210. 42008 {
» o 32 ng 12 ( ) .20 ng
1 2- <60 ng +10% o 6
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3.6
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Fig.2  Chromatograms of samples in gasoline polluted workplace air
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Determination of 54 Volatile Hydrocarbons by Thermal
Desorption-Gas Chromatography in Workplace Air

ZHANG Nian-Hua~  SONG Guo-liang SHEN Xiang-Hong YING Ying ZHAO YongXin TANG Jun
( Zhejiang Provincial Center for Disease Control and Prevention Hangzhou 310052)

Abstract A method was developed for the determination of 54 volatile hydrocarbons in workplace air by
thermal desorption/gas chromatography-hydrogen flame ionization detector. The workplace air was adsorbed by
Tenax-TA thermal desorption tubes then desorbed by thermal desorption and detected by gas chromatography.
The experimental results indicated that the coefficients efficiency of 1 1-dichloroethylene dichloromethane
trans 2-dichloroethylene cisd 2-dichloroethylene 2 2-dichloropropane bromochloromethane 1 1 1-
trichloroethane 1 2-dichloroethane 1 1-dichloropropene were 0.9941 —0.9986. The detection limits of bromo-
chloromethane dibromomethane trichloromethane bromodichloromethane 2 2-dichloropropane dibromochlo—
romethane bromoform were 5.4 —10. 3 ng the minimum detectable concentration was 0. 01 — 0.1 mg/m’
( the air volume =0.5 L) . The coefficients efficiency of other 38 volatile hydrocarbons was above 0.999 the
minimum detectable concentration were 0. 001 — 0. 01 mg/m’. The detection limits of alkenes were 0.4 —
2.7 ng alkanes 1.4 —3.7 ng aromatic hydrocarbons 0.2 — 1.0 ng and naphthalene 2.2 ng. The desorption
efficiencies of 54 volatile hydrocarbons were 92. 1% —113. 1% and the relative standard deviations( RSDs)
were 0.6% —17.4% . Except for the RSD values of cisd 2-dichloroethylene 1 1-dichloroethane 1 1 1-
trichloroethane 1 1-dichloroethylene 2 2-dichloropropane trichloromethane transd 2-dichloroethylene
dichloromethane bromochloromethane were 5.1% —17.4% those of other volatile hydrocarbons were below
5% ; The experimental results indicated that the breakthrough capacities of 9 volatile hydrocarbons were 400 —
4000 ng those of the other volatile hydrocarbons were above 10 wg. Except for the loss rates of 2 2-dichloro-
propane bromodichloromethane were 10% —15% in stable experiment those of other volatile hydrocarbons
in Tenax desorption tubes were below 5% which indicated that 54 volatile hydrocarbons stored in Tenax tubes
were stable. The method is a quick and accurate for the detection of volatile hydrocarbons in workplace air.
Keywords Volatile hydrocarbons; Thermal desorption; Gas chromatography; Tenax-T'A sorbent
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