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Fig. 1. XRD spectrum a- Kaolinite b- Bentoniate
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Table. Y. Characteristics of the basic soil (mixture of kaolinite,
bentonite, and sand)
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Soil CEC(mEqg/100gr) | LOI(%) | TOC(%)
S 22.93 6.55 0.33
S, 31.34 93 1.29
S, 49.06 12 2.11

Table. 3. Measured characteristics of basic soil before and after
addition of organic matter

S s I oo Ol e Y-F
b Ol sl basl el coes 4 S (g5,
S Lagls Ol 5 A el a2 Sialesl S
s ks 4 S ok 3515 IS 5 5s e
Sl ckle Sl (8 Jadr) s S35 sl ol

.g;,&\gsu@;u:.:ﬁw,\.;b\jwiwu}uam

a5 slaal- i oS5l s, T (slagyy S s sden oodarly —F-Y

Sl S
Ol oy etds sbl) PAHS s Cdarly ise ol s
SLs g5 G 53 Oleyen sb ay (ul 5T 5 8 o858
23 asllas b 4 (SIM) (SoM (SoM) (S2) «(S1) So))
o gy SILSL g 5 0diS S S sl pds 5 ) sl
IS8 A e B s VT Dl 4 0808 s 5
S50 PAHS oy peam 55 0 516 Qs s S0l (8
bl s SUs s LaceS 5 ol eliad o5 o
Lasl Clarly Sl (0 ISK5) wizen 5 ol 0 +mg/kg
Gl Sl ol Sl gas 5 S i S

Sl (7 J ) b S 5l 0 sls

LSt IS doss 5 (MOKY) oKie La3ls (glao VT Ol e £ J s

s sl bl gl

Soil Organic Lead Zinc Nickel
carbon
So 0.33 - - -
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S, 1.29 - - -
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S, 2.11 - - -
S,M 2.11 4966 1088 1052

Table. 4. Concentration of heavy metals (mg/kg) and organic carbon

content of soils in desorption experiments



Y40 JL./ ¥ A)w/vﬁéjuo)jé

e s (ordige (225 — oole s

100 -
€ )

80 — -
< 70
g #] =S0M
2 50
g- o =SIM
b4
g sIM
R 30 "

20

10

0+

Pb Ni Zn

Fig. 5. Desorption of heavy metals from soils a- back ground
solution 0.01M CaCl, b- back ground solution 0.01M EDTA
and 7.5 Tween 80 c- background solution 0.01M EDTA and
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Fig. 4. Desorption of phenanthrene from soils a- back ground solution
0.01M CaCl, b- back ground solution 0.01M EDTA and 7.5 Tween 80
c- background solution 0.01M EDTA and 7.5 Triton X100
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Abstract:

Understanding the combined effect of soil organic matter (SOM), surfactants and chelatant on the
partitioning of polycyclic aromatic compounds and in soil/water systems and on their desorption is important
to predict the effectiveness of surfactant-chelatant-enhanced remediation systems. In this paper the effect of
soil organic matter’s content and presence of surfactants and a chelatant on desorption of six different
polycyclic aromatic hydrocarbons namely acenaphthene , fluorine , phenanthrene , anthracene , fluoranthene
, and pyrene was investigated and the results of phenanthrene was reported. It also investigates the effect of
coexistence of three differenet heavy metals namely: lead, zinc and nickel on polycyclic aromatic
hydrocarbons and their effects on desorption of these compounds. The basic soil was made from a mixture of
kaolinite, montmorillonite and sand. Then this basic soil was spiked by two diffrenet level of organic matter
through batch experiments to achieve three different soils named Sy S; and S, which has 0.33, 1.29 and 2.11
percent organic carbon, respectively. After that, this three different soils was spiked by heavy metals with the
same way mentioned before (bathch experiments). As a result, six differenet soils was created under the
name of: Sy, SgM, S1, S1M, S,, S,M. and finally these six soils were spiked by mentioned polycyclic aromatic
hydrocarbons. And finally the whole desorption experiments was done on these mentioned soils. Two
surfactants chosen in this paper was triton x 100 and tween 80 and the chelatant was ethylene diamine
tetraacitic acid (EDTA). Results showed that, surfactants improved the deorption of both heavy metals and
polycyclic aromatic hydrocarbons and it also could be understood that triton x 100 had higher effectiveness
than tween 80 in deorption of both heavy metals and polycyclic aromatic hydrocarbons. Furthermore it was
found that soil organic matter had preventative effect on desorption of both heavy metals and polycyclic
aromatic hydrocarbons. Both soil organic matter and surfactants are amphiphilic substances and because of
that it is possible that this result is due to the sorption of surfactants into soil organic matter and consequently
caused a reduction in desorption effectiveness of polycyclic aromatic hydrocarbons. and further increase in
soil organic matter content caused more reverse effect on surfactants productivity. It was also found that,
presence of lead, zinc and nickel could have preventative effect on desorption of polycyclic aromatic
hydrocarbons too, and this could be due to some specific interactions like cation ;1 binding between heavy
metals and phenanthrene while they coexist in the interface of soil and water. Another reason of heavy
metals preventative effect on desorption of polycyclic aromatic hydrocarbons could be due to their indirect
effect through which, heavy metals act as an cation bridge between clay particles and organic matter
mollecules and by this mean prevent soil organic matter mollecules to be dissolved in water. On the other
hand scientists have proved that polycyclic aromatic hydrocarbons have great affinity to partition in to soil
organic matter. Therefor by retaining more organic matter in soil through cation bridge mechanism,
desorption of phenanthrene was reduced.

Keywords: surfactant, chelatant, kaolinite, phenanthrene, heavy metal.
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