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Research Status of VOCs in Geo-environment
QIAN Yong, ZHANG Zhao-ji, FEI Yu-hong, WANG Churnrxiao, CHEN Jing-sheng
( The Institute of Hydrogeological and E nvironmental Geology, CAGS, Shijizhuang 050061, China)
Abstract: More and more organic contamination of environment has been occurred with broad utilization of chemical products and their im proper
discharging. Studies about geological environment especially groundwater organic contamination have been carried out. Study status about VOCs
contamination at home and abroad was introduced in this paper. And it was concluded that the study was mainly focused on groundwater organic
pollution at present, on the contrarys it was not given enough attention on unsaturated zone’s contamination of VOCs and the mul tiphase im paction
onits migration. Now, there are more and more efforts on the latters and it is an impo rtant field of organic contamination study.

Key words: VOCs (Volatile Organic Compounds); liquid-gas phase transition; chlorinated hydrocarbons; geological environm ent

’ ’ N . VOCs
. . . > s . .
[l] ° 9 °
’ b
( . « o ,
» , ), s
s . ( 1
. ) s
~ . b
. 4 , .
(Volatile Organic Compounds VOCs), 20 ,
’ VOCs ’ ’
:2010-10-18 :2010-11-13
“ 7 (1212010634600 ;
“ 7 (SK200806)
(1981, , s

c 86 . EBERE



o KF MR PR R A LT A IR

. Unger L1010 (VOO
, : ,VOC
s s VOCs , 5
(USGS) (NAWQA) , Unger 3 ;@ .
1985 —2002 . , ;@ ) ;©
VOCs . .
VOCs s , s s
VOCs , , .
VoC . . 3 NO) 0% 6
VOCs VOCs 100% ;O .
(PCE). (TCE) ( BET
(MTBE), . )(Unger ,1996). L1
. I .
. (1499 (26%)
VOCs. VOCs , . EXPRES
, 44 VOCs 27 (LEACHM  PRZM) (
(USEPA , MCLs) 10
, « (HBSLs)” 12, J(A.S.Crowe  1992; Mutch J. P.
. , 1993) ™51 Wilson
(TCE). (PCE) , , (Wilson S. C. , 1996) 114,
( , 2007; , 2006 , 2005; , .
2006)17°, . 20 70 . Wang
(Wang M. J. , 19907,
( , 200217, 1976 .
129 . 20 80 , 232 . ,
67%( Hirata T.
1992)18 , . .
Woodrow (F)
1982 (Woodrow JE , 1997119, Burkhard
15 . (Niklaus Burkhard , 1981)!'7,
, 30% (TCED. (PCE)
(Partrick T. , 19877 3 Jury (Jury W. A, , 198 ™
39 , Burkhard o s
11 , 100 .
, Cohen 10 C, 4
) 36% 31%'™; Folkard 209 . )
. TCE PCE s, . . .
s Lindhardt Fick
, . (Cohen S.Z. , 198!,

5 5%E - 87 ¢



8% KESLH - B AAAEG AR AE - 2010 £ % 6 H

s

(P. K. Bishop, 1990)120,

Unger
3 s
. Graber
(VOCs) ) ,
s VOCs
VOCs s
(Graber , 2002)'*", Daniel Romen Ellen R. Graber
( )
( ) ( ),
(Dan-
iel Romen . 2005)'?'. Martine Bohy
25mX 12mX 3 m )
(TCE) s
(Martine Bohy , 2006)!%!,
2
1999 ,
2005 s 6 s
(D) s s
( )7 1325
TCE. PCE s

’

c 88 EBSEHE

b ( .
20017, (CAH)
’ ( ’
200517, (TCE)
(TCE) ;
/ (TCE) .
, . (TCE)
, (TCE)
/ ( , 200014,
(VOCs) ;
( , 2004 1,
. ( , 200612,
¢ ,2003)%1,
2008 8 “
3
« o, , , 2005)%7, ,



K MR AR R R LT R B TR

[4

. , 2005, 56 (10): 1962-1966. (XUE Qiang, LI-
ANG Bing;s WANG Hui-yun. Numerical Model of Volatile Or
ganic Compounds Remediation and its Application[ J|. Journal of
Chemical Industry and Engineering(China), 2005, 56(10): 1962
1966. (in Chinese))

( ; . ).

. http: // www. sam-
sco. com. cn/ info/ 50409. htm, 2006. 10. 14. ( United States Geo-
logical Survey (USGS)s DOI(translated by Li Ye). Analyss of
volatile organic com pounds in groundw ater and drinking wells in
American. http://www. samsco. com. cn/info/50409. htm,
2006. 10. 14. (in Chinese))

[J. , 2007, 5
(7):77-78. (LI Wen. Mechanism of Trichloroethylené s Pollu-
ting in Drinking Wateif J] .China Water Transport, 2007, 5(7):
77-78. (in Chinese))
[J. » 2006, 25( ): 65 68. (XU He, FENG
Liu. The Adsomption Behavior of Trichloroethylene on Natural Soils
and Relevant Influendng Factory J . Journal of Agro-Environment
Science, 2006, 25(Supp. ): 65-68. (in C hinese))

. . CAHs

. , 2005, 15¢( ): 132-138. (LI Hai-ming,
CHEN Hong han,ZHENG Xt lai. Chanacteristics of Chlorinated
Aliphatic Hydrocarbons T ransported to Shallow Groundwater in
the Industral Area of a City[ J] . Earth Science Frontiers, 2005,
15(Supp. ): 132-138. (in Chinese))

. . . .TCEPCE
L. » 2006, 7(4): 12-18.
(ZHANG Guojun, MENG Hong, XUE Feng, et al. TCE/PCE
DNAPL Pollution and Zero-valent Iron T echnology[ J] . Chinese

DNAPL

[ 10]

[11]

[12

[ 14]

[ 15]

[ 16]

[17]

[ 18]

[ 19

[ 20]

Journal of Environmental Engineering, 2006, 7 (4). 12-18. (in
Chinese))

[J. , 2002, (3) :326-329. (ZHA NG Da-zheng,
CHEN Honghan, LI Hat ming, et al. Preliminary Study of Hal-
ogenated Hydrocarbon Pollution in Shallow Groundwater of a
City[ J] . China Geology, 2002, (3) :326-329. (in Chinese))
Hirata T, Nakasugi Yoshioka M, et al. Groundwater Pollution
by Volatile Organochlorines in Japan and Related Phenomena in
the Subsurface Environment[ J] . Water Science & Technologys
1992, 125 (1D): 9-16.

Partrick R, Ford E. Quarlesj. Groundw ater Contamination in the

USA [ M].
1987.
Unger D. R.; Lam T. T., Schaefer C. E., et al. Predicting the

Philadel phia; University of Pennsylvania Press

Effect of Moisture on Vapour phase Sorption of Volatile Or-
ganic Compounds to Soils[ J] . Environment Science Technolo-
gys 1996, 30(4). 1081- 1091.

[J]. , 1998, 7(5): 14-22. (HU Xiao
FAN Yaobo, WANG Minjian. Factors Affecting Behavior and
Fate of Organic Pollutants in Soil [ J] . Advances in Environ-
mental Science, 1998, 7(5): 14-22. (in Chinese))
A.S.Crowe Mutch J. P.. EXPRES: An Expert System for As-
sessing the Fate of Pesticides in the Subsurface[ J] . Environ-
mental M onitoring and Assessm ent, 1992, 23. 19-43.
Mutch J. P., Crowe A.S. and Resler O.. EXP RES: An Expert
System for Assessing the Fate of Pesticides in the Subsurface.
Users 'Manual, Environment Canada Inland W aters Directo rate
Scientific Series No. 1993, 201: 128.
Wilson S. C., R. Duarte-Davidson and K. C. Jones. Screening
the Environmental Fate of O rganic Contaminants in Sewage
Sludges Applied to Agricultural Soils: T he Potential for Down-
ward Movement to Groundw aters[ J] . Science of T he Total En-
vironment, 1996. 7, 185(1-3). 45-47.
Wang M. J., Kevin C. Jones. Uptake of Chlorobenzenes by
Carmwts from Spiked and Sewage Sludge-Am ended Soil[ J] . En-
vionment Science Technology, 1994, 28(7): 1260-1267.
Woodrow J E, James N. Seibes Lynton W. Baker. Correlation
Techniques for Estimating Pesticide Volatilization Flux and
Downwind Concentrations[ J] . Environment Science Technolo-
gy, 1997, 31(2). 523-529.
Niklaus Burkhard, Johann A. Guth. Rate of Volatilisation of
Pesticides From Soil Surfaces; Comparison of Calculated Re-
sults with those Determined in a Laboratory Model System[ J] .
Pest Management Science. 1981, 12(1): 37- 44.
Jury W. A., W. F.Spencer and W. J. Farmer. Behavior Assess-
ment Model for Trace Organics in Soil: III. Application of
Screening Model J] . J. Environ. Qral., 1984, 13: 573- 579.
Cohen S.Z., Treatment and Disposal of Pesticide Wastes[ M] .
ACSS Ymposium Series 59, American Chemicalsociety, Wash-
imgton, D. C., 1984. 297-325.
P. K. Bishop, M. W. Burston, D. N. Lemer, et al. Soil Gas Sur-

558K 89 ¢



8% KESLH - B AAAEG AR AE - 2010 £ % 6 H

veying of Chlorinated Solvents in Relation to G roundwater Pol-
lution Studies| J] . Quarterly Journal of Engineering Geology
and Hydrogeology, 1990, 23; 255-265.

[21] Graber, E. R., D. Ronen, S. Elhanany, et al. Assessment of Aq
uifer Contamination in the Nahalat Itzhak Area-Tel Aviv. Final
Rep. to the Ismel Water Commission. Israel Water Commis-
sion. 2002.

[22] Daniel Ronen, Ellen R. Graber, and Y ael Laor. Volatile Organic
Compounds in the Saturated Unsaturated Interface Region of a
Contaminated Phreatic Aquifer[ J]. Vadose Zone Journal.
2005. 4: 337-344.

[ 23] Martine Bohy, Lotfi Dridi Gerhard Schafes et al. T ransport of
a Mix ture of Chlorinated Solvent Vapors in the Vadose Zone of
a Sandy A quifer; Ex perimental Study and Numerical Modeling
[J] . Vadose Zone Journal, 2006(5): 539-553.

[24 . .+ . VOCs

[J]. , 2004, 37(11): 945948. (HUANG
Guo-qgiang, JJIANG Bin, LI Xin-gang, et al. Applicability of Dif-

fusion Models for VOCs in Porous Soilg J] . Joumal of Tianjin
University, 2004, 37(11); 945-948. (in Chinese))
[ 25] . [ D].
( ) 2006. (SUN Jing. Discussion on Ex-
traction Methods of Total Volatile Organic Compounds in Soil
[ D] . Beijing: C hina University of Geology (Beijing), 2006. (in
Chinese))
[ 26
[D. : , 2003. (XUE Qiang. Research
on Multiphase Flow Model of Petroleum Pollutant T ransport
in Subsurface System [ D] . Fuxin: Liaoning Technical Universi-
ty, 2003. (in Chinese))
[27] , , ,
[J]. . 2005, 36(3): 430-435. (WU Jian,
SHEN Genxiangs HUANG Shenfa, et al. A Review on Engi-
neering Remediation Techniques for VOCscontaminated Soils
[ J] . Chinese Journal of Soil Science. 2005, 36(3); 430-435. (in
Chinese))

(EEF 7370

[ 14 . [M].
, 1999. (LU Ru-kun. Analy tical methods of soil agricul-
tural chemistry[ M] . Beijing: China Agricultural Science Press,
1999. (in Chinese))
[ 15 Yang J. Huang Z C, Chen T B, et al. Predicting the probability dis-
tribution of Pb-increased lands in sewage-irrigated region: A case
study in Beijing, China[ J]. Geoderma 2008, 147. 192-196.
[ 16] s , . [ M].
, 2003. (CHEN Shupeng, LU Xuejuns ZHOU Chenghu.
The introduction of Geography Information System[ M] . Bei-
jing: Science Press, 2003. (in Chinese))
[ 17 s s . [J].
. 2004, 22(3); 272-277. (LI Tian-wen, LIU Xue-jun.

TANG Guo-an. Influence of terrain com plexity on slope and as-

pect[ J] . Journal of Mountain Science, 2004, 22(3); 272-277. (in
Chinese))

[18  GB/ T 17941. 1-2000 [S]. (GW
T17941. 1-2000, Quality requirement for digital products of
surveying and mapping[ S .)

[ 19 . , ) (M]. - .
1993. (WANG Zun-gins ZHU Shou quan, YU Ren-pei. Saline
Soilin Ching M] . Beijing: Science Press, 1993. (in C hinese))

[ 20] , , . [M].

, 1988. (LEI Zhidong, YANG Shi-xiu, XIE Semr
Chuan. Soil water dynamicg M] . Beijing: T singhua University
Press, 1988. (in Chinese))

[21] Cochran W G. Sam pling Techniques: 3rd edit [M] . New York:

John Wiley and Sons, Inc., 1977.



