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Abstract
The present work is a part of a project on the environmental site assessment of
a local petroleum refinery to evaluate the extent of pollution of the site with focus
on selected places of potential pollution. Soil samples were collected at various
depths from almost all locations including: production units, storage tanks, the
landfill lagoons at the outside boarder of the refinery and the residence location.
The analyses of vanadium, nickel and lead were carried out on extracts of the soil
samples made by five different dilute solutions of acetic acid, nitric acid, calcium
chloride, EDTA. The nature of the solvent is a determining factor in the efficiency
of transport of heavy metals from the soil into the solution. All of the
measurements were conducted by graphite furnace atomic absorption
spectrophotometry.
It was concluded that heavy metals are available even for the weakest extracting
solvent. This was an indication on the nature of the V, Ni and Pb, where they are
in inorganic forms due to the degradation by the microorganisms of the soil and
aided by dozens of raining seasons and severe hot summers of Iraq. However the
soil keeps some of the heavy metals in the original organo-metallic nature which
resulted in only partial extraction of these metals with the solutions employed.
Thus, the danger from these metals is limited due to their insolubility in water.
The range of vanadium detected in the various extracts is ; for nickel, the range
was and for lead the concentration range was . The V contents were in the range of
0.01 – 0.37 mg/Kg. The Ni content ranged between 0.06 and 4.5 mg/Kg. The
range of Pb contents obtained was in the range of 0.025 – 22.5 mg/Kg. The V and
Ni concentrations at the deep soil samples were less than that of the surface
samples in most locations. Meanwhile, the penetration of lead contamination
seems easier than V and Ni.
Keywords: Polluted Soil Analysis, Vanadium, Nickel, Lead,
Electrothermal Atomic Absorption.

ﺘﻘﺩﻴﺭ ﺍﻟﻔﻨﺎﺩﻴﻭﻡ ﻭﺍﻟﻨﻴﻜل ﻭﺍﻟﺭﺼﺎﺹ ﻓﻲ ﻋﻴﻨﺎﺕ ﺘﺭﺒﺔ ﻤﻠﻭﺜﺔ ﺒﺎﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﺎﺭﺒﻭﻨﻴﺔ ﺒﻭﺍﺴﻁﺔ ﺍﻻﻤﺘﺼﺎﺹ ﺍﻟﻁﻴﻔﻲ ﺍﻟﺫﺭﻱ ﺍﻟﻜﻬﺭﻭﺤﺭﺍﺭﻱ

ﺍﻟﺨﻼﺼﺔ
ﺘﻡ ﻓﻲ ﺍﻟﺒﺤﺙ ﺍﻟﺤﺎﻟﻲ ﺩﺭﺍﺴﺔ ﻭﺘﻘﻴﻴﻡ ﺍﻻﺜﺎﺭ ﺍﻟﺒﻴﺌﻴﺔ ﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﺘﺼﻔﻴﺔ ﻋﻠﻰ ﺍﻟﺘﺭﺒﺔ ﻓﻲ ﻤﻭﻗﻊ ﻤﺼﻔﻰ
 ﺘﻡ ﺠﻤﻊ ﻋﻴﻨﺎﺕ ﺘﺭﺒﺔ ﻋﻠﻰ ﺃﻋﻤﺎﻕ ﻤﺨﺘﻠﻔﺔ ﻭﻤﻥ ﺃﻏﻠﺏ ﺍﻤﺎﻜﻥ ﺍﻟﻭﺤﺩﺍﺕ ﺍﻻﻨﺘﺎﺠﻴﺔ ﻭﺍﻟﺨﺯﺍﻨﺎﺕ.ﺍﻟﺩﻭﺭﺓ
، ﺘﻡ ﺍﺠﺭﺍﺀ ﺘﺤﺎﻟﻴل ﻤﺨﺘﺒﺭﻴﺔ ﺘﻔﺼﻴﻠﻴﺔ ﻟﺘﻘﺩﻴﺭ ﺍﻟﻔﻨﺎﺩﻴﻭﻡ.ﻭﻤﻭﺍﻗﻊ ﺭﺩﻡ ﺍﻟﻤﺨﻠﻔﺎﺕ ﺨﺎﺭﺝ ﺴﻭﺭ ﺍﻟﻤﺼﻔﻰ
ﺍﻟﻨﻴﻜل ﻭﺍﻟﺭﺼﺎﺹ ﻓﻲ ﻤﺴﺘﺨﻠﺼﺎﺕ ﺍﻟﺘﺭﺒﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻋﺩﺓ ﻤﺫﻴﺒﺎﺕ ﻤﺎﺌﻴﺔ ﺘﻤﺜﻠﺕ ﻓﻲ ﻤﺤﺎﻟﻴل ﻤﺨﻔﻔﺔ
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ﻤﻥ ﺤﺎﻤﺽ ﺍﻟﺨﻠﻴﻙ ،ﺤﺎﻤﺽ ﺍﻟﻨﺘﺭﻴﻙ ،ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ،ﻭ .EDTAﺴﺤﻘﺕ ﻋﻴﻨﺎﺕ ﺍﻟﺘﺭﺒﺔ ﺍﻟﻤﺠﻔﻔﺔ
ﺒﺼﻭﺭﺓ ﻁﺒﻴﻌﻴﺔ ﻭﺃﺨﺫﺕ ﻋﻴﻨﺔ ﻭﺯﻨﻬﺎ  ١٠ﻏﺭﺍﻡ ﻭﻭﻀﻌﺕ ﻓﻲ ﺒﻴﻜﺭ ﻤﻊ ﻜﻤﻴﺔ ﻤﻥ ﺍﻟﻤﺫﻴﺏ ﻭﺘﻡ
ﺘﺤﺭﻴﻜﻬﺎ ﻤﻐﻨﺎﻁﻴﺴﻴﺎﹰ ﻟﻔﺘﺭﺍﺕ ﺯﻤﻨﻴﺔ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﻨﻭﻉ ﺍﻟﻤﺫﻴﺏ .ﻓﻔﻲ ﺤﺎﻟﺔ ﺤﺎﻤﺽ ﺍﻟﺨﻠﻴﻙ ﺍﻟﻤﺨﻔﻑ
ﺘﻁﻠﺏ ﺍﻻﺴﺘﺨﻼﺹ  ١٦ﺴﺎﻋﺔ .ﺭﺸﺤﺕ ﻤﺤﺘﻭﻴﺎﺕ ﺍﻟﺒﻴﻜﺭ ﺍﻟﻰ ﺩﻭﺭﻕ ﺤﺠﻤﻲ ﻭﻏﺴﻠﺕ ﺍﻟﺘﺭﺒﺔ
ﺍﻟﻤﺘﺒﻘﻴﺔ ﻭﺍﻜﻤل ﺍﻟﺤﺠﻡ ﺍﻟﻰ  ١٠٠ﻤل .ﺍﺴﺘﺨﺩﻤﺕ ﺘﻘﻨﻴﺔ ﺍﻻﻤﺘﺼﺎﺹ ﺍﻟﻁﻴﻔﻲ ﺍﻟﺫﺭﻱ ﺒﻭﺍﺴﻁﺔ ﺍﻟﺘﺫﺭﻴﺭ
ﺍﻟﻜﻬﺭﻭﺤﺭﺍﺭﻱ ﺒﺎﻟﻔﺭﻥ ﺍﻟﻐﺭﺍﻓﻴﺘﻲ ﻟﺘﻘﺩﻴﺭ ﺘﺭﺍﻜﻴﺯ ﺍﻟﻔﻠﺯﺍﺕ ﻓﻲ ﺍﻟﻤﺴﺘﺨﻠﺼﺎﺕ .ﻟﻘﺩ ﺘﺒﻴﻥ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ
ﺒﺄﻥ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻠﻭﺙ ﺒﺎﻟﻔﻨﺎﺩﻴﻭﻡ ﻴﻘﻊ ﻀﻤﻥ ﻨﻁﺎﻕ  0.01 – 0.37ﻤﻠﻐﻡ/ﻜﻐﻡ .ﺃﻤﺎ ﺘﺭﻜﻴﺯ ﺍﻟﻨﻴﻜل
ﻓﺘﺭﺍﻭﺤﺕ  0.06ﻭ  4.5ﻤﻠﻐﻡ/ﻜﻐﻡ .ﻜﻤﺎ ﺃﻥ ﺘﺭﺍﻜﻴﺯ ﺍﻟﻌﻨﺎﺼﺭ ﻋﻨﺩ ﺍﻟﺴﻁﺢ ﺃﻋﻠﻰ ﻤﻨﻬﺎ ﻓﻲ ﺍﻟﻌﻴﻨﺎﺕ
ﺍﻟﻤﺄﺨﻭﺫﺓ ﻋﻠﻰ ﺍﻋﻤﺎﻕ ﻤﻌﻴﻨﺔ .ﺃﻤﺎ ﺍﻟﺭﺼﺎﺹ ﻓﻜﺎﻨﺕ ﺃﻋﻠﻰ ﻤﺴﺘﻭﻴﺎﺘﻪ ﻋﻨﺩ ﺨﺯﺍﻥ ﺭﺒﺎﻋﻲ ﺃﺜﻴل
ﺍﻟﺭﺼﺎﺹ ﺍﻟﻤﺘﺭﻭﻙ  0.025ﻤﻠﻐﻡ/ﻜﻐﻡ ﻭﺃﻗﻠﻬﺎ ﻓﻲ ﺘﺭﺒﺔ ﺍﻟﻤﻨﻁﻘﺔ ﺍﻟﻤﺤﻴﻁﺔ ﺒﺎﻟﺸﻌﻠﺔ  22.5ﻤﻠﻐﻡ/ﻜﻐﻡ
ﻭﻫﻲ ﺃﺒﻌﺩ ﻨﻘﻁﺔ ﻓﻲ ﺍﻟﻤﺼﻔﻰ ﻋﻥ ﻭﺤﺩﺓ ﺘﺩﻋﻴﻡ ﺍﻟﻐﺎﺯﻭﻟﻴﻥ ﺒﺎﻟﺭﺼﺎﺹ .ﺩﻟﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻋﻠﻰ ﺘﺤﻭل
ﻭﺍﻀﺢ ﻟﻨﺴﺒﺔ ﻜﺒﻴﺭﺓ ﻤﻥ ﺍﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻌﻀﻭﻴﺔ ﺍﻟﻔﻠﺯﻴﺔ ﻤﻥ ﺍﻟﻨﻔﻁ ﺍﻟﺨﺎﻡ ﺒﻔﻌل ﺍﻟﻜﺎﺌﻨﺎﺕ ﺍﻟﻤﺠﻬﺭﻴﺔ ﻓﻲ
ﺍﻟﺘﺭﺒﺔ ﻴﺴﺎﻋﺩﻫﺎ ﺘﻌﺩﺩ ﻤﻭﺍﺴﻡ ﺍﻻﻤﻁﺎﺭ ﺍﻟﻤﺘﻌﺎﻗﺒﺔ ﻟﻤﺩﺓ ﺘﺯﻴﺩ ﻋﻠﻰ ﺍﻟﻌﻘﺩﻴﻥ ﻭﺍﻟﺘﻲ ﻴﺘﺒﻌﻬﺎ ﻤﻭﺍﺴﻡ ﺍﻟﺼﻴﻑ
ﺸﺩﻴﺩﺓ ﺍﻟﺤﺭﺍﺭﺓ ﻓﻲ ﺍﻟﻌﺭﺍﻕ .ﻭﻴﺫﻜﺭ ﺒﺄﻥ ﺍﻟﻁﺒﻴﻌﺔ ﺍﻟﻌﻀﻭﻴﺔ ﻟﻠﻔﻠﺯﺍﺕ ﺍﻟﺜﻘﻴﻠﺔ ﺍﻟﻤﺩﺭﻭﺴﺔ ﻗﺩ ﺘﻡ ﺍﻻﺤﺘﻔﺎﻅ
ﺒﻬﺎ ﺠﺯﺌﻴﺎﹰ ﻤﻥ ﺨﻼل ﻭﺠﻭﺩ ﻓﻘﻁ ﺘﺤﻭل ﺠﺯﺌﻲ ﻟﻬﺎ ﻓﻲ ﺍﻟﺘﺭﺒﺔ.
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