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DETERMINATION OF 60 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
OF ENTERPRISE LAND OF KEY INDUSTRIES

LI Li-jun’, MA Jian-sheng', ZHANG Ze-yu', LIU Qiang, CHEN Jing?
1. Shenyang Center of China Geological Survey, Shenyang 110034, China; 2. Guizhou Geological Enviroment Monitoring Institute, Guiyang 550001, China

Abstract: The purge and trap gas chromatography-mass spectrometry (GC-MS) is established for the determination of
60 volatile organic compounds (VOC) in groundwater of enterprise land of key industries. The purge and trap conditions
are optimized by selecting Watsons double-distilled water as blank water, ion and full scanning alternating mode for
qualitative-quantitative analysis and determination of types and dosages of protective agent. The detection limit of the
method is 0.3-1.2 pg/L, with the linear range of 0-250 pg/L, and correlation coefficient (R*) of 0.9907-0.9999. The
spiked average recovery of three different concentrations are 87.2%—117%, with the relative standard deviation of 1.7%
-9.7% , which is better than the quality control requirements of “Technical Specifications on Quality Assurance and
Control of Survey for Enterprise Land of Key Industries (Trial)” for VOCs in groundwater. The method adds test types of
VOCs, with wide linear range and high sensitivity, suitable for rapid batch analysis of 60 VOCs in groundwater of
enterprise land of various key industries.

Key words:enterprise land; groundwater; purge and trap; gas chromatography-mass spectrometry (GC-MS); volatile
organic compound (VOC)
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Fig. 1 The total ion chromatogram of 60 VOCs, 3 internal standards and 3 substitutes on RTX-5MS column
1— & 5 B (dichlorodifluoromethane ) ; 2—5% ¢ (chloromethane ) ; 3—%{ 2. (chloroethylene ) ; 4—45, Z.%5% (chloroethane) ; 5—1,1- "5 2 (1,
1-dichloroethylene ) ; 6— -5 F %5 (dichloromethane ) ; 7— ALK (carbon disulfide); 8—/Z 3 ~1,2- "4 Z 4% (trans-1,2-dichloroethylene ); 9—1,1-_".
S 2% (1,1-dichloroethane); 10—l X -1,2- — 45 Z % (cis-1,2-dichloroethylene); 11—2,2- 44 N %% (2,2-dichloropropane); 12—J& & Hl 5%
(bromochloromethane ); 13—%51)j (chloroform); 14— VR H %% (dibromofluoromethane) (FftH 1); 15—1,1,1-=5 2 %E(1, 1,1-trichloroethane ) ;
16—1,2- "4 Z%%(1,2-dichloroethane ) ; 17—1,1- — 4445 (1,1-dichloropropene ) ; 18— (benzene); 19—PU4EfLH5% (carbon tetrachloride); 20—3R 4
(fluorobenzene) (AR 1); 21—1,2- 4445 (1,2-dichloropropane ) ; 22— =41 Z % (richloroethylene ) ; 23— —JR H1 §% ( dibromomethane ) ; 24——J% —
ST (bromodichloromethane ) ; 25—4-F3E—2— /% (4-methyl-2-pentanone); 26—H #-D8 (toluene-D8) (Fift# 2); 27—H 4 (toluene); 28—
1,1,2 - = & & % (1,1,2-trichloroethane); 29—1,3 — — & W %¢ (1,3-dichloropropane); 30—2 — % fi] (2-hexanone); 31— J& & H %%
(dibromochloromethane ); 32—1,2 - —. & £ %t (1,2-dibromoethane); 33— % Z % (tetrachloroethylene); 34—1,1,2 - = & W % (1,1,2 -
trichloropropane ) ; 35—%4#-D5 (chlorobenzene-D5) (N#5 2); 36—5 7 (chlorobenzene ) ; 37—1,1,1,2-PU& Z%E(1,1, 1, 2-tetrachloroethane ) ; 38—2,
# (ethylbenzene); 39+40—/8] Xf - —H #(m, p-xylene); 41—IR 1} (bromoform); 42— Z 4 (styrene); 43—4F——H1 2 (o-xylene); 44—1,1,2,2-11
H HE(1,1,2,2-tetrachloroethane ) ; 45—1,2,3- =4 N %E(1, 2, 3-trichloropropane); 46—4—J 34 (4-bromofluorobenzene ) (LW 3); 47— N K
(isopropylbenzene ) ; 48— (bromobenzene ) ; 49—2-4 B! 4% (2-chlorotoluene ) ; 50—1F N % (n-propylbenzene ) ; 51—4—54 F %&£ (4-chlorotoluene ) ; 52—
1,3,5-=H I (1,3, 5-trimethylbenzene ) ; 53—4X T 7K (tert-butylbenzene ) ; 54—1,2,4-=H IIK(1,2,4-trimethyllbenzene ) ; 55—1,3- G (1,3-
dichlorobenzene ) ; 56—1,4- 54 #-D4(1,4-dichlorobenzene-D4) (%5 3); 57—1h T FEFK (sec-butylbenzene ) ; 58—1,4- 54 75(1,4~dichlorobenzene) ;
59—4— 51N %k B 2 (4-p-Tsopropyltoluene ) ; 60—1,2— 484 (1, 2-dichlorobenzene); 61—IF T 22 (n-butylbenzene); 62—1,2- —J-3-5 %z (1,2-
dibromo-3-chloropropane);  63—1,2,4 — = & 7K (1,2,4-trichlorobenzene); 64—2% (naphthalene); 65—1,2,3 —
trichlorobenzene ) ; 66—755 1" (hexachlorobutadiene )
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Fig. 2 Effect of different protective agents on recovery

of carbon disulfide
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Fig. 3  Effect of anhydrous sodium sulfate on recovery

of carbon disulfide
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