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1 Polycyclic aromatic hydrocarbons
2 Soil Vapour Extraction
3 polychlorinated biphenyls

236

Sy wbs Jows s 4 (o N5 G s oll s
b b i aled WS s b pLAl e
Ll slge 233 Joes Sl edls J S ) po el A 5 4l 0
Aalpt St ogs 4 Slbl e (Sl Sl 350 2t
53 Sl omle JL csl aKl posdle St Sa 1 s
A el e 5 slaol (ST sl sl e e
ol - Olgeas swe) s 6“’91 S ble Ll
ok S0l g5 ol g Qi b O ol
SSB ol G2V ks il el s 6 p bl e
[2] ol Jla) 55 5 3l s omnl 5l L
Sl oeslimal LB glanl s 5l olews glbaanl
etV & SU ks glaodNT L b baedNT oy 55
ol o2l sl ol R
U Wb e alol St oo glad b S 0sly (s,
S il Sose S oplhs gla S
S ol b e 53 S son Ll e S VL olend
Shay Olsea 05 Ol WS 13 eslaalsyse e
A3 JB S aS l & Kl s 2L
el o Sl ol e Sl b s s 53 e 8
- GusB e lesle pl (O3 QWL oy s bl w
53 O3 Al azdls s S s baea VT olas & Ll
Sl Sooka Sl pel etV Sl ey 028 adeas
5 Sl S osdes (DIl (bt (gl i Sl
wlpd Sl 4 ars L O[3-10]0 5 p e o
Aol opl by ol Sdae 5 JT laedtiNT 51 (glas pazes
b ool LS adal 55 shbe B LIS e S5 Ol
ool b S VG s Sl el g sl il 4 ol
el 0311 Lot VT (g s 2iST 5 o 55 0T o 0031 5
3 O3 Al s 8 et 55 (gles 1S Slalllas O 5SU
bl oo JUOLS S W el gl 2V
51 DDT oLl B e Ghoss A5l RalS e
SISty 3 eslid b oshl elke 53 eyl S
odd il S b 5 03 Gl b s G5 LS5 odn
03 O3l e g Ol nST a5 5l eslaxd [11,12]



\YaA dL«/Y é)w/ﬁ.h)j}é)}l

oot Ol e wdige sk — ele Ao

SoSl Gl peomen 5 e 4 STy Sl s F O
O S by sST) 5l s 2 Ol (b e 051 O e
Spd e b Ao n Vol s slee (ol slald
A s b g8 Sl Sha eV ad sl S
03 38 Ul 51030 s L0350 daptbesT 51 Al e
O3 535U ol&aws 5l eslizal b Jlx=l Sblag 5 M5

e,

oslizwl 5y g0 4l b Y=Y
wlpd albragal 63555 5l waddlae ul g3 B ae il
S RS TIE A ORGSR IS WP VP S GI- SR ANV P HESSILY
plmil Oloy b Loy Wbyl @ wl s Juml 1 e
2 Pl Sl e85 5l Sk ke SR
s b gles 53 s )y (Sl Gy b 0505 (ol

L S O ko
Rl 03 Bran Wt gl Sl S b
sdalie 45 & Solen (ol ol 3,51 (V) s 3 Easss
ST oL Ghls e Abs G gaS 31 ol il 555 0
e SO s G el Sldlae s el VL T

Sl o.\.&du)‘; CM‘j.;—QS 4""].‘.*:’ LS‘J"J:'.')Jb f; Voo )\

[23]
sl Slasiie N g
Parameter Quantity Unit
COD 51000-100000 mg/L
BODsg 23000-55000 mg/L
TSS 3000-17000 mg/L
EC 20-56 mS/cm
X, Brown -
pH 4.2-6.8 —

Table 1. Specification of the used leachate
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Fig. 1. Schematic diagram of the used system
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Fig. 3. Effect of pH on the removal of soil organic contents

(Ozone flow rate=200 ml/min)
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Fig. 2. Effect of the ozone flow rate on removal of soil organic
contents (pH=9)
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Metal Oxide Percent
SiO, 94.7
Fe,03 0.8
Al,O3 1.55
Na,O 0.11
K0 0.1

Table 2. Analysis of metal oxides in the used soil (according
to the manufacturer's analysis)
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Fig. 5. Soil organic contents removal in the presence of 5% by
weight of different metal oxides
(O3 flow rate=200 ml/min, pH=9, Time=120 min)
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Abstract

By developing of the consumerism and rapidly progress of industrial and commercial lifestyle in most of the
countries, the solid waste production has been growth rapidly in the recent years. The leachate production
starts shortly after the production of waste and cause the pollution of environment and especially
contamination of the soil. Chemical processes are usually considered as the most effective processes for
degradation of soil pollutants. In these processes, the chemical reagents are added to make the desired
reactions take place. But it is sometimes necessary to increase the amount of reagents so that the reactions
take place completely. This may cause chemical reagents to remain in the soil. Ozone, which acts as a
powerful oxidizer, is capable of degrading organic pollutants in a short period of time without producing any
toxic residuals. Nowadays ozonation has become one of the most favorable processes in soil remediation
technologies. Ozone is used in the treatment of a wide range of pollutants. Due to the high diffusion
coefficient of ozone, all of the present pollutants in soil are theoretically available for this oxidant. Since
leachate contains a range of organic and inorganic pollutants, ozonation process is therefore can be a useful
process in treating soils contaminated with leachate. In this study, application of ozonation process as an ex-
situ method on the treatment of composting leachate polluted soil was studied in laboratory scale and in
batch mode. Experiments were conducted using a cylindrical Plexiglas reactor with the diameter of 3 cm and
the height of 60 cm. Ozone gas was continuously passed through a diffuser at the bottom of the reactor.
Ozone generator with 5 g/h nominal capacity was used to produce ozone gas from pure and dry oxygen.
Ozone content was measured with a digital ozone analyzer. A rotameter was also applied to measure the
volume of gas injected to the reactor. The leachate used in this study has been collected from one of
composting plant in north of Iran. The soil used in this study was mainly silica with the particle size of 0.12-
0.3 mm. In order to pollute the soil; a certain amount of leachate was well mixed with the soil and then dried
to the desired humidity. According to the results the maximum removal of soil organic content was obtained
at pH=9 after 120 minutes ozonation with a flow of 200 ml/min. By increasing the initial organic content of
the soil, the removal via ozonation has been also increased. In other word the soil with higher initial
contaminations has shown better removal efficiencies compared with the one with lower initial pollutants. In
this study, the presence of trivalent iron oxide caused 42% increases in soil organic content removal
efficiency. In this research applying gas washing technique with acid also greatly enhanced the removal
efficiency of ozonation process. According to the conducted experiments, after pre washing of ozone with
acid, the removal of soil organic content with nearly 90% increase, reached to 21.2%. The results were also
shown that, the change in the type of acid did not have a significant effect on the soil organic matter removal
efficiency.
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