
Republic of Iraq 

Ministry of Higher Education and Scientific Research 

University of Technology 

Building and Construction Engineering Department 

 

 

Soil and Plants Pollution with Some Heavy Metals 

Caused by Al-Daura Refinery Emissions on the 

Surrounded Region 

 
 

A Thesis 

Submitted to the Building and Construction Engineering Department 

of the University of Technology in Partial Fulfillment of the 

Requirements for the Degree of Master of Science in Sanitary and 

Environmental Engineering 

 

 

By: 

Mohammed Amer Al-Ameri 

B.Sc. Sanitary and Environmental Engineering 

University of Technology 2006 

 

Supervised By: 

Prof. Dr. Riyad Hassan Al-Anbari 

Asst. Prof. Dr. Mohammed Mustafa Al-Kaissi 

2011 1432 



Abstract 
 

Due to the higher increase in the oil industry activities in Iraq, since there are 
a little information of the environmental status of the areas around the 
refinery locations, and the concerns of a possible environmental pollution 
that will cause health and life threats to living organisms, this study was 
carried out. To understand the status of heavy metals pollution in areas 
inside and surrounding Al-Daura refinery activities, (17) testing locations 
were chosen, ten locations outside the refinery and seven locations inside it. 
One additional location was chosen in a rural (control) area, in the 
University of Baghdad, to compare between the heavy metals concentration 
in the study area and a sample from the rural area not affected by the 
pollution. The soil samples have been taken from (5 and 60 cm) depth from 
the top surface of the soil. Three samples were taken from each depth for 
each location to take an average of results. All the samples of soil were taken 
during the period from Dec/2010 to Feb/2011. The experimental work has 
been includes the heavy metals concentrations, such as Zinc, Nickel, Lead 
and Cadmium, have been measured at each selected depth for each testing 
locations. The results indicate that the mean concentration of Zn and Ni is 
(62.4 μg/g) and (100.5 μg/g) respectively and this values exceeded the mean 
allowable value by (Alloway, 1995; Kabata-Pendias and Pendias, 1992). The 
most concentrations of Zn, Ni and Pb, with some exceptions, accumulate at 
the top soil and decrease with the depth except Cd. 
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 الخلاصة

ثغجت اٌض٠بدح اٌسبطٍخ فٟ أٔشطخ اٌظٕبػبد إٌفط١خ فٟ اٌؼشاق, ٚلأْ اٌّؼٍِٛبد اٌّزٛفشح 

ػٓ زبٌخ اٌج١ئخ فٟ إٌّبطك اٌّس١طخ ثبٌّظبفٟ, ٚٚخٛد ِخبٚف ِٓ رٍٛس ث١ئٟ ِٓ اٌّّىٓ اْ ٠ٙذد 

 أخش٠ذ ٘زٖ اٌذساعخ.بح اٌىبئٕبد اٌس١خ, طسخ ٚز١

ثٗ, رُ اٌّس١طخ  داخً اٌّظفٝ ٚإٌّطمخ فٟ إٌّطمخ ٌفُٙ زبٌخ اٌزٍٛس ثبٌّؼبدْ اٌثم١ٍخ

اخز١شد ػششح ِٛالغ خبسج اٌّظفٝ ٚ عجؼخ ِٛالغ داخٍٗ. ٘زٖ  ( ِٛلغ ٌلأخزجبس,71اخز١بس )

اٌّٛالغ لذ رؼىظ زبٌخ اٌزٍٛس ثبٌّؼبدْ اٌثم١ٍخ إٌبردخ ػٓ أشطخ رىش٠ش إٌفظ فٟ خ١ّغ الأردب٘بد. 

ف١خ رمغ فٟ خبِؼخ ثغذاد ٌٍّمبسٔخ ث١ٓ رشو١ض اٌؼٕبطش اٌثم١ٍخ ِٓ ِٕطمخ س٠ آخش ٚلذ رُ اخز١بس ِٛلغ

( عُ ;)ِٓ ػّك فٟ ِٕطمخ اٌذساعخ ٚ٘زٖ اٌؼ١ٕخ اٌزٟ ٌُ رزأثش ثبٌزٍٛس. ٚلذ رُ أخز ػ١ٕبد اٌزشثخ 

ِٓ عطر اٌزشثخ رغزخذَ فٟ اٌفسٛطبد اٌى١ّ١بئ١خ ٚاٌف١ض٠بئ١خ ٌٍزشثخ. أخزد ثلاس  عُ( 6>ٚػّك )

 )اٌخضشٚاد اٌّٛع١ّخ( د ِؼذي إٌزبئح. وّب رُ أخز ػ١ٕبد ِٓ إٌجبربدػ١ٕبد ِٓ وً ػّك لإ٠دب

اْ خ١ّغ ّٔبرج اٌزشثخ ٚإٌجبربد رُ خّؼٙب فٟ اٌفزشح اٌّّزذح ِٓ وبْٔٛ  ِٓ خ١ّغ ِٛالغ الأخزجبس.

 .8677ٌغب٠خ شجبط/ 8676الاٚي/

اٌثم١ٍخ, ِثً رُ رمغ١ُ اٌؼًّ اٌسمٍٟ اٌٝ لغ١ّٓ: اٌمغُ الاٚي رُ ل١بط رشاو١ض اٌؼٕبطش 

ِٓ ِٛالغ الإخزجبس اٌّخزبسح. فٟ اٌمغُ اٌثبٟٔ  اٌضٔه, ا١ٌٕىً, اٌشطبص ٚاٌىبد١َِٛ, فٟ وً ػّك

رُ ا٠دبد ٚدساعخ خظبئض اٌزشثخ فٟ خ١ّغ ِٛالغ الإخزجبس أ٠ضبً. ٘زٖ اٌخظبئض رّثٍذ ثبٌّسزٜٛ 

ٌٕٛػ١خ, اٌزس١ًٍ اٌؼضٛٞ, ِمذاس اٌشلُ ا١ٌٙذسٚخ١ٕٟ ٌٍزشثخ, ٚوزٌه رظ١ٕف اٌزشثخ )اٌىثبفخ ا

 .((اٌٍذٚٔخ زذ اٌغ١ٌٛخ ٚ زذاٌسدّٟ, ٚزذٚد أرشثشن )

رش١ش إٌزبئح اٌٝ أْ اٌزشثخ فٟ ِٕطمخ اٌذساعخ ٍِٛثخ ثبٌضٔه ٚا١ٌٕىً ٚفمبً ٌٍم١ُ اٌّغّٛذ 

(. ٚرشاٚزذ رشاو١ض Alloway, 1995; Kabata-Pendias and Pendias, 1992زغت )

( فٟ اٌزشثخ اٌغطس١خ, ِٚٓ μg/g 781,9  -;7ضٔه: ِٓ )اٌؼٕبطش اٌثم١ٍخ ػٍٝ إٌسٛ اٌزبٌٟ, اٌ

(7<,;- 767,9  μg/g)  78  ->,96عُ ِٓ عطر اٌزشثخ. ا١ٌٕىً: ِٓ ) 6>ػٍٝ ػّك:,: 

μg/g( ِٓٚ ,فٟ اٌزشثخ اٌغطس١خ )7 -91,9:;,;  μg/g عُ ِٓ عطر اٌزشثخ.  6>( ػٍٝ ػّك

 6>( ػٍٝ ػّك μg/g  :7 -;,6)( فٟ اٌزشثخ اٌغطس١خ, ِٚٓ μg/g :,:>  -:,7اٌشطبص: ِٓ )

 -6,67( فٟ اٌزشثخ اٌغطس١خ, ِٚٓ )μg/g 6,87  -6,67عُ ِٓ عطر اٌزشثخ. اٌىبد١َِٛ: ِٓ )

8,97  μg/g عُ ِٓ عطر اٌزشثخ. 6>( ػٍٝ ػّك 

ِٓ إٌزبئح اٌّغزسظٍخ ػٓ خظبئض اٌزشثخ ٚخذ اْ ل١ُ اٌّسزٜٛ اٌؼضٛٞ ٌٍزشثخ رشاٚزذ 

 رشاوُ اٌّٛاد اٌؼض٠ٛخ فٟ اٌزشثخ اٌغطس١خ ٚرمً ِغ اٌؼّك.%( ِغ ِلازظخ  ;:,79 -9:,7ث١ٓ )

حركة المعادن الثقيلة (. ِّب ٠دؼً 1,7 -9,>رشاٚذ ِمذاس اٌشلُ ا١ٌٙذسٚخ١ٕٟ ث١ٓ )
 القيم . محدودة ضمن هذه

اٌؼلالخ ث١ٓ رشاو١ض اٌّؼبدْ اٌثم١ٍخ لٟ ِٕطمخ اٌذساعخ ٚٔٛع اٌزشثخ ثأْ ِؼظُ أظٙشد 

 ػٍٝ ٔغجخ ػب١ٌخ ِٓ اٌط١ٓ فٟ رى٠ٕٛٙب. اٌزشة شذ٠ذح اٌزٍٛس رسزٛٞ

و١ض اٌشطبص أسرفبع رشث١ٕذ ٔزبئح رشاو١ض اٌّؼبدْ اٌثم١ٍخ فٟ إٌجبربد فٟ ِٕطمخ ااٌذساعخ 

 .WHOٌٍؼذ٠ذ ِٓ اٌؼ١ٕبد ٚفمبً ٌّٕظّخ اٌظسخ اٌؼب١ٌّخ 

٠ٛطٝ ثأخشاء اٌظ١بٔخ ٌد١ّغ  ,ِٓ أخً اٌزغٍت ػٍٝ ِشىٍخ رٍٛس اٌزشثخ فٟ ِٕطمخ اٌذساعخ

الإٔجؼبثبد, إخجبس ط١بٔخ اٌغ١بساد, ٚأخ١شاً ٠دت ردٕت صساػخ د اٌّظفٝ اٌزٟ رغجت ٚزذا

 في منطقة الدراسة. النباتات الخضرية المستهلكة من قبل الانسان
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