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Identifying Process of SVE Based on VOCs Concentration Variation
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Abstract: Soil Vapor Extraction (SVE) is a widely accepted and cost—effective technique in situ that is used to remediate unsaturated soil
contaminated with volatile organic compounds(VOCs ). The VOCs were taken out from the soil under the negative pressure of air flow and col—
lected by activated carbon. The experiment was conducted by dumping liquid VOCs into the soil directly or VOCs equilibration between
volatilization and adsorption could be achieved after 6 weeks. The VOCs concentration in the polluted soil declined sharply after short time
venting when the VOCs vapor source was removed. After Re—contaminating the remediate column with VOCs vapor, the result showed that the
VOCs were mainly come from Non Aqueous Phase Liquids(NAPLs) diffusion. Based on the existence or nonexistence of NAPLs source in

the soil, the SVE process could be divided into two phases:when there were some NAPLs in the soil, the venting gas had high and stable con—

centration VOCs. It was so—called Phase | , that was a duration with effective removal rate. At phase I the concentration could be recovered by
VOCs transfer after continuously venting or intermittent venting, it depended on VOCs seepage into soil and absorption of NAPLs on it, dissolu—
tion into the soil water; Phase Il was well-known tailing phase. The phase Il may be prolonged for a long time because there was no NAPLs in
system, the VOCs were mainly from absorption phase. The results indicated that VOCs concentration in tailing gas had the same decline ten—
dency for different type soils.
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Table 1 The soil parameter in experiment columns(Soil depth is 0.5 m & 1.0 m)
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Figure 1 The relationship of air flow rate vs. vacuum pressure
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Figure 2 The relationship of venting time vs. VOCs concentration

with NAPLs in column
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Figure 3 The relationship of venting time vs. VOCs concentration

without NAPLs in column

VLA 2 18 3 FRghZE . VOCs Al BB +4E
HR WL , 2T A Sk 500 mm, 3k G A A v Sk TR B
BRI X e (L P52

38 XU [H] A1 VOCs /&Féﬁtﬂ%’ﬁ%(rﬁl 2), Hiks
YL A VOCs 1 B2 X I 1] A8 728 Ak S — 4 2212 1)
PR N R A, 57 1k XUk BE BB o M PR A2
WRGT R, KR 7% 14 H:49 VOCs YRR T
Tk 10%10 24 #E, Z8ad 120 h (938 KUS B 9 ik
FEC R, 1# AR Sk & RIZE K i A B
1%, FKATREMA -SRI R B, R A 3 R 7
VOCs #eJE 5,

(B A, 2855 3h it A 40 mLemin®
(RS I, VOCs FRHEFETGERFR , KT 10x10 (AL
O o A5 IEE UG  ABEVRE 2] 10x10° (AR O LA

x 2 RiMARSAES R ZEREY
Table 2 Vapor pressure of petroleum components

(parts of components )
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Figure 4 The relationship of recover time vs. VOC concentration

after venting

AT R, MRS TS YR 500 mm, [B] 4
R a)HE S Ye e BE R R i 4k, Ih & Bt s VOCs kB RE7E
8~12 h Z NN A

B3GR AR 1 UG, VOCs Y BV h
LA 4 Al ARFEANTET, BTG Y A
IR BEEAR 0, i T a5 g AR B

X HR R SVE 5 F b VOCs ¥ 5 A ith 28 Ak
BERIMRE h 4, 73Tk, 76 SVE i 2 rh VOCs Wk B2
KT NAPLs 78k . 7ESAHT5 YLt Fer, 1458 Kk
i VOCs, RNEEJE L NAPLs, VOCs # 1 HEmz fff, VOCs
FEVRERFAR, 1 R B VOCs 7838 XU BES <,
TRy B LA TR1ES e ) 39 7E i KU L REAGI
TRAKHY VOCs skl ANE] VOCs W (E 4)

LR R, AT LUMKYE VOCs MR EE A2 4k, XF
SVE B & (A BT Belil oy, 25— B : NAPLs £7
TERT, VOCs [R5 A NAPLs 75 % , 5% NAPLs 1y
FZEVR RS, kB, 45138 WU, VOCs 38 4 AH
(i) P19 4% J53 S A FH g K 52 3 sl 2 S il 4 T Y VOCs
WeRE . S B B B R R B, J& B T4 B NAPLs
[ITH S, VOCs 119 T2 B Ay - S8 90AH $4 & Fpk i Bt
VOCs MM, He BEAG , W BEANREPR & 2] 10 10°(fAFR
T30

3 #ig

2 WoR BB AR PG SVE sd f2 ) VOCs ik
FEARAE, DL BE 10x10° (A FR 53550 Rl o3 BE e, 4%
SVE 3 #&30) 53 R 4~ B B

(1) R BRI B B BB T5 e i 398, - 3erb oty
NAPLs f£7£,SVE i B i 9 VOCs ¥k B2k U T NAPLs



5 28 45 5 ) AR

Bo% o2 R 907

AL TFORIY . SIS R vk B i T 10x 10 (MR
HO 51 EE RS VOCs IR EREIS IR R - i dA
], SRR AN

(2)Hi 2 B B« g Il e v e i) 058, R erp i
NAPLs,SVE i Firf VOCs MR B e, 45—
FIF [E) P93 XL, RS P v AR T 10x10° (IR FH A3 550) , IF:
HAEE LB XS , e ARSI R

S

(1] gemim, X H in Y BRI L THERE, 2000, 4:10-12.
QIAN Shu—qiang, LIU Zheng. An overview of development in the soil -
remediation techniques|J]. Chemical Industry and Engineering Progress,
2000, 4:10-12.

2] A4 8, ok s, thifgl, 55, s g LRI R 22 9 AR K
RZE]. R, 2002, 23(1):92-96.

LI Jin—hui, NIE Yong—feng, MA Hai-bin, et al. Vapor extraction tech—
nology in oil contaminated soil remediation[]J]|. Environmental Science,
2002, 23(1):92-96.

|3] Faisal I Khan, Tahir Husain, Ramzi Hejazi. An overview and analysis of
site remediation technologies|]]. Journal of Environmental Management,
2004, 71:95-122.

[4] Barnes D L. Estimation of operation time for soil vapor extraction sys—
tems|[J]. Journal of Environmental Engineering, 2003, 129(9 ) :873-878.

|5] Lian Zhao, Richard G Zytner. Estimation of SVE closure time[J]. Journal
of Hazardous Materials, 2008, 153 575-581.

[6] Maria da Conceic &0 M, Alvim—Ferraz. Soil remediation time to achieve
clean—up goals[]J]. Chemosphere, 2006, 64:817-825.

[ 7] Charles S Sawyer, Madhavi Kamakoti. Optimal flow rates and well loca—
tions for soil vapor extraction design|J]. Journal of Contaminant Hydrol—
ogy, 1998, 32:63-76.

|8] Crow W L, et al. In situ treatment of hydrocarbon contaminated soils us—
ing vapor extraction and enhanced biodegradation [R]. API publication,
1985, 4410 176.

[9] Fall E W, Pickens W E. In-situ hydrocarbon extraction, a case study

done by Converse Environmental Consultants Proceedings of the FOCUS
Conference on Southwestern Ground water issues[C]. National Water
Well Association, Dublin OH, 1988: 415-437.

[10] Thornton J C, Wootan W L. Thermal venting to recover less—volatile by
drocarbons from the unsaturated zonelJ]. J of Envir Sci Health, 1984,
A17(1):31.

(L r s, BRI, X JE, 45 5l R P T S - e KEeR

SO A ST TONT). 4l SRBER241, 2007, 26(6): 2062
2066.
HE Wei, CHEN Hong—han, LIU Fei, et al. Effects of air flow velocity
on the venting efficiency of gasoline polluted soil and the estimation of
remediation time[J]. Journal of A gro-Environment Science, 2007,26(6 ) :
2062- 2066.

(12] % 5. e AR AR (SVE) A LTS Y iy IS 7 SR AL 2L
7E[D]. KA, 2002:99-100.

HUANG Guo—qiang. Transport of organic contaminants during soil va—
por extraction and mathematic simulations[D]. Tianjin University,
2002:99-100.

[13] SRR, # R 7K 5 LK 3 I 2 M. B o KRR L R,
1996:279-300.

ZHANG Wei-zhen. Groundwater and soil hydrodynamics[M]. Wuhan:
China Water Power Press, 1996:279-300.

[14] Baechr A L, Hult M F. Evaluation of unsaturated zone air permeability
through pneumatic tests[J]. Water Resour Res, 1991, 27:2605-2617.

[15] 25 5 5. LM, b st ol th ik, 2000 119-122.
HUANG Chang-yong. Soil[M]. Beijing: Agriculture Press,2000:119-120.

[16] thigxil, &7, 4L, 55 s Yo LI UM R 275 52w R R 4y
B KA. REELRY", 2002, 10:43-45.

MA Hai-bin, XIA Xin, LI Jin-hui, et al. Analyzing influence factors of
soil vapor extraction and its remediation mechanism modeling[J]. Envi—
ronmental Protection, 2002, 10:43-45.

[17] T A %2 22 [CAR2 TP AEat: Bla i, 2005:39-70.

J A Dean. Lange’s handbook of chemistry[M]. Beijing: Science Press,
2005:39-70.

[18] Gregory J Rorech. In—situ treatment technology[M]. US: CRC Press LLC.

2000:76-79.



