PR 3l Vol 4ol 0319 adIEd 0393 () dure (38l 9 pole
03987 s (S 3lwes™l 13 (SVE) o ¥T Ol ylu gl Sl 9y 1)l

Ol F @

9 S e
Gitipour@ut.ac.ir.com

" 9 e slo

"Giboy oy

s Lo 309000

i S Lo ple
QUSEVAR VW

Q¥ 1 iy b AP Bl o &,

oS

5 B Sl kol Jos e s e S (52 & 055 b ol 1 s cemy 5 AR abge (claSS Sl 1dan g Aiges
Ol a1z wdlie (Ol i Jl gy 32 BTEX bS5 0g2g 51 (G506 st (e 23 sl qelie @ o] JUil 5 S5 (99,8 4 03y <ot
gl CBb (Jgero (ni S g 10 (4255 BB Oliee a5 0090 Vb SLS 5l o )l8 5 S

I8 s 0 (SVE) boosiy¥T ol by gl el (b, 5l osliial b o3 41 038)1 oS55I BTEX (glaoa VT B w13 iz cl 5o igmiy 2 G495
a8 slaiole;] il sos 2 8ly (s5LwS 0,50 SVE i) 5l oolial b oy b yais 03g1 51 s 0091 8 ans S diged jslate oy ol a8 )5
5 ol o] F il am s B g B Y Sglite slos d y3 5 el 1Y g AL F lej o5l an s g5LuSy

Wy oo 151 G 4 alinloj] ulidie 48 50050 canlio Jlaw S 5 BTEX @lS 5 B> 0 SVE g, )5 a5 ols ()lis imgsy ol (o axdly
b talojT slos 030, YU Lo 3,1 ba T g alais b wsSias (slabal, SVE g, b oo 5 ol G el 428 5 00 slaiale] s bl 5 imon
axefanazpofe sl sgal S ileasefe an ol S leas o Ve il LioliblaS s sba .0 S S sladiges oSl anT i )0 g s el
Dgad e LY 9 N i i cel VY Se 5o |, BTEX alus 5 Gds a03b lime o 5 b

5 cebio g, S SIS 5 Siles, | JT @laS 5 Bis g a1 &l by 2l 5uial (g, 45 ss oo oylis Liegh onl 5l hols (slos jgliws 15y dxuis

28l Cesd S5l laoas¥T a8 ol @8 50 (VU (205l 4 )5 oo emme 512l & yge y0 a5 Cal 1S

Los ( BTEX clS 5 dgaany¥T ol gl ooy S Sogll gauds sloesly

Ol elis ool ol8ails iy Jausre caSiiils Hluiils (lslSKe Jggane) — )

Ol ol el ol wny; Janmme (swsdige ol sl )5 (ggzeils - Y

Ol el sl 3T ol8zils clinizes g pole 0SLilS e ; Lazme (6,557 (ggzeiils ¥
ol 05 e s ] i azlg oSS oyl pae oKl Htdlo ¥

155 ol il (g SIS ¢ ad s 00SS (5,50 (g3l D

Ol el csodlosl ol3T olKitils cogiz Glyas 9y ol pas 0aSiils Lobiwl -#


mailto:Gitipour@ut.ac.ir.com
mailto:Gitipour@ut.ac.ir.com

J.Env. Sci. Tech., Vol 18, Special No.2, Autumn 2016

Application of Soil Vapor Extraction (SVE) Technique for the Treatment
of Hydrocarbon Contaminated Soils

Saeid Gitipour 1*
Gitipour@ut.ac.ir.com
Emad Sanati Farvash 2
Hadi Tarebari3
Mahmoodreza Abdi *
Alireza Gitipour
Saeid Heidari ©

Abstract

Background and Obijective: In recent years, production and use of petroleum products, such as gasoline, have been
increasing. This increase is followed by numerous ecological consequences. Among them, the most important ecological
effects of using gasoline is contamination of soils at refineries and gas stations. Hazards of gasoline leakage into the soil and
its migration to groundwater could be attributed to the existence of BTEX compounds, which are the main constituents of
gasoline with high toxicity and volatility values.

Method: In this study, the removal of BTEX contaminants from soil samples contaminated with gasoline has been
investigated using Soil Vapor Extraction technique. The treatment tests were conducted at 3 time intervals of 4, 8 and 12
hours and 3 different temperatures of 20, 40 and 60°C. Results: The results of tests indicate the high suitability of SEV
technique showung %99 removal efficiency for BTEX compounds from soil samples. Moreover, the results of the analysis
present that the removal of contaminants an inverse relation with their boiling points in this techniques. Also, raising the
temperature of the samples from 20°C to 40°C and from 40°C to 60°C during 12 hours increased the removal efficiencies of
BTEX compounds by %10 and %26, respectively.

Conclusion: The results of this study revealed that SVE technique for the removal of aromatic organic compound from soil
is an efficient technique which can lead to high efficiency for the removal of such contaminats from soil, if implented
properly.

Keywords: Soil contamination, Gasoline, Soil Vapor Extraction (SVE), BTEX compounds, Temperature.
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Table 1-Concentrations of BTEX compounds in ordinary gasoline (%)

39 e yd

S

NY =Y

O

YIYY -YV/A

Oy

“IYF = YIAF

O3 gl

A ENARN

Okl L+ okl b

<[FN—YINF

okl &)

3 Sa e sl Bas il sl oged e 0l (525 ojlil Al o ja
50 S ey oo YT Ba SIS 5 000 5 sy 45 050 slaoas Y]
0as Mol S sladisas Lislej] o 5l s g pll Gialesl FO ggame
S5 5 L0g,S oo 3l ool wl b ,kais )50 0oV ¥ e ond g

Y PRV )..JL] ‘5)‘@
S 6)L45L 30 N9y u;l ).ul.l ulr‘-" = 6‘)‘.‘ soalaul 3,90 S
= sl il g oy, 6)5-‘&“?)3 a5 ool awle S 5l gl diges
SL lgie a4 ail go camlio 15 (s pdydeas Sl 5l g 8 ls Sl 8 eolanl
ot Slaogas i Caz . 099,5 Sbl laislej] jo solitul 350
e« S e e ) SiSg55 ilise sl talesT enisly S
ezl ()T (595 52 s ails Gialesl 5 (T 0lge o0 et clushs, auoyo
Gtz ol j0 aS aliolesl 5 (gl0 paiges o lailinl (glo g, 28,5
o aS 0355 ASTM 5 U.S.EPA slao lasbiw! 51 a5 5y cas ooliciul
50 0oliiwl 3550 (slas ol § olKiws g Sl aods daioles]

20,5 o oanlin ¥ Jyux

slasls g5lwsly 0 SVE gy ol (o ssbite & Gooss 0l
as'Benzene, Toluene, Ethylbenzene, Xylynes «L.s 5 a o34l
U KisKz s 5 955 e 4t BTEX Lol @ aodls &0
ol 5 ostite oy wilee 3LaST wnld o wle oo 5 Lo a3
Az fe o ¥ Yo slabes o SLs slhasges sloa bl asllhae
L a8y 18 )y 0y00 el VY g A F wile slaglej g ol 5 il
S5 398 slooau¥T Bis ;0 by, ol (oS Sgne y0 b piite ol 1

23,5 jasuin

IR 0¥9)
SLE aiges a5y plol Gsbly wlie 1o b alesl agss cpl 5o
Slos slaosl 5o oad wisls Sshly o (28,5 5158 5l i 4 009)]
a0 Ve alize glabes ;05 celw \ Vo ool A wceln ¥ G lizee
ol F sl azyo fe g ol 5 ile az o Fr (lams sbes) o 5 6l

39 BTEX slooony¥T clale e g 45,5 13 (o5l S 5,50 SVE g,

SeiST 955 sl s loj] 50 ooliiul 3 yg0 GolSamws g o9y -F Jgao

Table 2 - Methods and devices used in geotechnical tests
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Table 4 - Concentrations of BTEX compounds in contaminated samples (ppm)
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Figure 2 - Benzen removal rates under different tempratures and retention times (%)
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Figure 4 - Ethyl benzene removal rates under different retention times and tempratures (%)
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Figure 5 - Xylene removal rates under different retention times and tempratures (%)
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