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SUMMARY AND CONCLUSION 

This work was designed to evaluate the petroleum 
contaminations in some soil samples. The physical properties of the 
studied samples were investigated. The mechanical analysis shows 
that the distribution of different components of the soil samples as 
follow: 
1-Coarse sand 1.12 - 7.04% except samples no.12 and 13 (46.74 
and 51.93% respectively). 
2- Fine sand 26.98 - 39.05% except sample no.13 (12.94%). 
3- Clay 30.12 - 39.52% except samples no.12 and 13 (8.28 and 
17.81% respectively). 
4- Silt 17.72 - 32.51% except sample no.12 (8.72 %). 

Data obtained reveal that the texture classes are either Loam 
or Clay loam except for samples no.12 or 13 (Loamy sand and Sandy 
loam respectively). Values for the moisture content of the surface 
samples are lower than the values obtained for the subsurface 
samples and it can be attributed to the differences in the rate of 
evaporation. The bulk densities of surface samples are lower than 
the subsurface samples and this can be attributed to the differences 
in organic matter content and compaction. 

The chemical properties of the samples show that the ECs 
are affected by the concentrations of the soluble cations and anions. 
The pH values obtained indicate that the samples are ranging 
between neutral to moderately alkaline. The CEC values are found 
to be related to the clay content of the samples. 

Data obtained for the heavy metals concentrations, show 
that for iron, there is no significant trend. The values are fluctuated 
between road, side road, and subsurface samples along the 32 km 
in the first location. For manganese, the valued of the road surface 
values of the samples are lower than those of the side surface. 
Cadmium is not detected at the first and second locations, but 
detected only in samples no.13 and 14 in the third location. Nickel 
concentrations decrease from the road to side samples in the first 
and second stages in the first location. The presence of Pb in soil 
may be due to accumulation process from traffic sources during the 
past years. The studied locations have some what different values 
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of copper content where Cu can be introduced to soil by Cu-
containing pesticides. 

The first step in assessing the environmental pollution study 
is to determine the magnitude and concentration of the total 
petroleum hydrocarbons (TPH). Data obtained show that the (TPH) 
contents of the samples are between 647 and 1560 ppm except for 
samples no. 12 and 13. The first one (sample no. 12) has nil value, 
since it was collected from a virgin area and where the sources of 
contaminations are rare, while the other sample (sample no. 13) has 
62,120ppm, which is logic, since it was taken from an oil field 
production area. The concentrations obtained are considered to 
affect the agriculture soil in one way or another as they are higher 
than the alarming level. 

The second step in assessing the environmental pollution 
study is to identify the source and type of the (TPH) using gas 
chromatographic technique. For the surface samples in the first 
location, the origin of contamination is mainly petrogenic for 
samples no.l and 7, while samples no.3 and 11, reveal that the 
origin of contamination is mixed petrogenic with biogenic due to 
the predominance of n-C25. For the side samples of the same 
location (samples no.2, 4 and 8) show that the origin of 
contamination is mainly petrogenic. The subsurface samples 
(samples no.5, 6, 9 and 10) are characterized by a mixed petrogenic 
with biogenic origin of contamination. For the third location, 
sample no. 13 has the characteristic feature of petroleum origin, 
while samples no. 14,15,16, and 17, have the characteristic feature 
of mixed petrogenic with biogenic. GC fingerprint of the studied 
samples reveal that the type of contamination is mainly petroleum 
hydrocarbons and / or a combination of terrestrial plant waxes and 
petroleum sources. Some GC parameters were applied in order to 
identify the origin, source, and degree of weathering. 

The effect of some heavy metals (HM) namely, Cu, Mn, Ni 
and Zn, individually and in a mixture on the biodegradation of 
phenantherene as a model for polyaromatic petroleum 
hydrocarbons was studied. The results obtained show that the 
heavy metal resistance of Cellulomonas hominis N2 is widespread. 
N2 shows high biodegradation potentials on phenanthrene even in 
presence of heavy metals, although their presence decreases its 
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biodegradation potentials. Cellulomonas hominis N2 is found to has 
the ability to produce a biosurfactant which may help to overcome 
toxicity of such heavy metals. 

The results also show that the effects of heavy metals are 
complex and suggest that many factors could be in operations. This 
may explain why in spite of the high HM concentration in the 
collected PCS, the natural bacterial clean-up of crude oil spill in 
biostimulation experiment still takes place. 

Natural oil biodegradation by the indigenous microbial 
populations (natural attenuation process) is taking place at the oil 
contaminated site, However, the rate is slow. The low rate of 
hydrocarbon biodegradation at the site is due to insufficient 
nutrient level in the soil, low population diversity in the microbial 
community, high oil content, and other environmental conditions 
unfavorable for aerobic microbial metabolism. Biodegradation of 
oil contaminates at the site can be accelerated and enhanced 
through additions of inorganic nutrients (biostimulation process). 

In conclusion, results from this work have clearly 
demonstrated the potential of naturally occurring microorganisms 
in soil systems in Egyptian polluted sites for aerobic 
biodegradation of petroleum hydrocarbons and tolerance to heavy 
metals found in polluted sites. 

Further work is recommended to study the type of the 
produced biosurfactant and its effect on the kinetics of 
biodegradation process in presence and absence of heavy metals. 

At the end we must move to protect this area and more 
efforts are still needed in order to prevent or minimize such oil 
pollution as we have not inherited the environment from our 
parents, but we have borrowed it from our children. 
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Arabic Summary 

t^jLutpU 4.U)u]U < J j i l l < O A A V Ijlstij <<4JiJI ClUjSLa -La.) <-Jjjl l JP*$ 

£|£La> Cu=wj\ j i j i^jJ^jJall A-jl^J (j-a A^ V * J X • i W A*JJ dll iLjua &A AJLLiall 

£y* dA-JL&j Aja-Ujus '"J ' ^ ( J ^ (j-a CAJLl .13 J 4jk£^ AiLuta (J j^ la i l (, 11 .it •> QC 

Ajjo-a-all 4_clj_)Jl * j O j ^ ^*^ ^ J ^ j j AjLaa^a ^ 4JUC. ^ i l PJ La£ '>"> V « &>C-

S A A J J 4-JJO JLaJ aJ iSa 4_XJlali MjJaioJl L a l j # < 3 ^ J ^ ' ' M - ^ 0 * f ^ ^ ^ > ^ * •**£ 

( d t l j l u i SOX- . l i t Ig^OL^aluil jxi oJUJia. Aiiola JlJJU t$Jt <■* >J*\ <(_5£JUJJJ AJllaia < j * 

L^J ^.JjJaj l l <j-uij (JJJ*J ( i l lJ^ j *AJJC <J£ ^ Aitia-all ^ I A ^ V ^ fcijj* ^ ^ ^ - ^ J ^ 

^ U i j V 4 > j i \ d l i j (jAxi^ C J U J C ^ l^Jfc ^tkuill C J U J C ^ Jai l^jt ^ejJajl ^ 1 j 

SjLaJi 3> ■,/> j j i a L i i J l £ -a Jax-JaJl S ^ L J j l <-?kiiJ Jj-aaJJ ^ -a j b J J L^j) X a » j ^^Jil) 
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Arabic Summary 

(JjLjji .abJJ 4JI A ^ J C^^ 'J C^JG*^ tJ^-ajjJ! (UjjLua-o <JS3 dys* (3-0*11 £-« JSJ 

^ A ! j j i u ^ H l j A j ^ j j ^ l ^ V l t ^ l CJUJJJI£1!J CjUj iN j ^ j S l t*u 

( j L j j i <i5-JC' J-wiU-«» JSP"Jl J *ulu J5„■>aJ JJj_J 4_JV 3—JjSU ^-JJUAJS 4 j I/HIA 

L*ii)l JXJJ t^-Jji5 j^J] 4*_blxl« (j-a dL3uxJ! dl_a.jl J J j ^_L£1I j juoUxl l UJAJUJJJJ! 

t ^ i A-mJall d j l j j jaJ l 4-LUI'U J J L U L$j) JL^-j clua^ 4_JJJJJI£J1 4USJIJJ]1 AJUA\ 3JU»I J J 

Lubjl ^ j 4 j i j M l CA \\\-\ II 4juu>j ̂  (JJUJXII J i t r ^ i j 4-bsJl (jf JLaaSl t4 uttl 

^Luslj^ AJJ . ̂  X j k i j AJLJC ^ Jokj <ju£*llj AjJjjp\£Jt AjbUill AJUA\ <-aaa ^ ^JSl 

^Jc. ^ U l U j <AJJJ11 ^gJc SJJJT% CJIJJL» LAJUJC-V l j i»J t d l j j AL3J]I j t.r>U*ll 

* A J J £ J I tcJSjjli <(j-aL-ajll IgJ-ajx-aUc o^c. j^Jc j & j i l l ad <.*■»% t(jLuUyi A^>^ 

L$jl j l S j J ( j l AA,J jjuaUxll ftJAj i t i l j jJJj t l l l L j ^ l l i j j K j ^ l ) t^jjilAJll taaXajlfkll 

AlAjJa CjLhxl\ ^ JUlaJl AjjotJ C5J t l lLOl j iV I (jl -l=k.J .(JJ*!^ AJJfr ( j * <■ «VU1 

j ^ j ^ i l ^ j i a l l ( j& i l jU jVb «ib J J ju -^ 'u l l Afjuaj <j l j t ^ V a l j A\M*1\ l i c t a 

^La. >J Jua.1jjll 4a_uij (JHTk jj-a j j-aUxll J l l iJSj fAa. 4LIa (JllLu£j AJXQJISJI ,ia.j 

OJU ^ J t J -A I A JL*.! aa j ^ l CiLbxll ^ A A J £ua. 4<uljll 4J5JA1I ^ (j-aL-ajl l 

(IjtjUjuali ^>jJj .̂5-3 A^bVlinV <JJ^1 ^ <-«£!JJ ^,>jTl l iA Q\S L-«JJJ t A £ V ♦ 

,xJj«Jl \'XA Q^a 4-JLljS (J^LJUSJ j jL jua* Jj_5kjJ )jJaJjl 4 j IOLO CJI jLui (J^La. 

4juyxJ (j l J A J j j l A ^ {(JJjJaJl ^jc U^sUjl Lal£ JSj <jjijij ^ji Aa».j (JfuiU <jjuulljj 

i j c - l j j l l tllbj-eaa-all j j ^ J (j l ■Vft'lt-lj ClLiixll A^fc. ^ U Js*. ^ j < J J I A U (juLaJll 

^ 1 ^ j ^LjljjSJI C J L J J U ] < | ^ l ( j j ^o l l . i l i j ^ *J 2 u i j i l l O S j k i ^ 

^ "«j" 4jJaia (j-o lAi i .1 ^Jj > Y ^»flj 4o}«Jl ^jl tiua. <U3jU t i l l i t j ^ j * ^ J ^ 

2 n«U LftilJ (A^aiAla ( j j ^ ^-** Wt1 " M j J ^ ' t l l l j jL j l l j ^ L ^ a ^ j Aioiaj AlL ia ^ J 
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AXualuaSt C l lJ A^OiSl j i l i C l b S ^ a l ! tJ£j*J tjJaJl ^ i j . tgj £■ jAwi-all CS^ISLAW QA iJio\ 

Olj jLaJt ( j i ^ J <—U=̂  j l i l l Uai j a t j j L a j j S A J . ^ I U I ! Aiauuil̂ ai Ac- j & a l l j A.aja'undti 

^ V j tV *^ aL.Sjl Cil .mi l ^g^J I—<& j—JijjL ij_ju-al <j_^»3_auU\ $U-><i t - - i 

t>» V J j * - f-2 '^.T* 4 ^ - # - A ? J - ^ Ol£ j *S l a i * ^ J!^VIj? AilJj AIJU.^1 

*-**J jW**! f2 f5 (Cellulomonas hominis) <s* ^ " ^ j *1$U >-aU*]i <> 

<L-aJ j j-oJc <J£ j jpl j AJWJIĵ  dLajj sl^la A<Lj§.i5l CIUJISSI <Jjc aj t_jli AJJJII <*£ 

*J£ YO A J U A_jl ^ j AJOJI jvil l C i L u o j J j .L ja j ! Aillk-a CAj&Jil A * J j V I jx-«aU*Ji 

dLjjLall <>a JXaVl o-« (Cellulomonas hominis) »*v̂ «i (A_aJU*M ^ 

*lvV« .."^J 1 & \ )^** ' i - i f c Cil b*ll Aj» iJaj L-a IJL-A j % A * A A,. *a*U A_^ l j jJ j l l 

t5Jfr Ailii^ Cii j&Jh s^jii* A\L^J j^»i& JS Jh A^jil (phenantherene) 

i S j AjjSi^a CAjj&Jli A J U J V ^ Jo-al ixl l ^ a Kj\-x JJJU AJUJI j J aJ <AjaJU-a AJbaC 

' % ? • , * * % t * ,A ^ j AJ I J^ I A f ^ <:J,>/ij Lalu nU}\\\\ AJU ^ %v?*\ 
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