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Abstract
The study was from October 2009 to July 2010 to identify the efficiency of the
wastewater treatment system within Basrah Oil Refinery, the discharges posed by drainage
pipe, which flows near Shatt Al-Basrah Canal Monitoring was executed on Monthly basis
included 18 criteria for the quality of discharged water, including, Water temperature, pH ,
Total Alkalinity, Turbidity , Total Suspended Solids, Total Dissolve Solids, Hydrogen Sulfide
, Sulfate, BOD5, COD, Oil and Grease , Phenols, Nitrates, Phosphates and some Heavy
Metals (Lead , Copper, Cadmium and Zinc). Some physiochemical values of refinery
wastewater treatment unit were reduced in output(drainage pipe) in comparison with input
.The values of some properties were acceptable depending on Iraqi limiting criteria except
turbidity ,Total dissolved solids, Sulfide, Sulfate ,COD, Oil &Grease, Phenols. Water quality
of Shatt Al-Basrah canal was influenced by some extreme values of refinery discharges
seasonally. The study concluded that the wastewater treatment system was relatively efficient
to reduce levels of oils and grease and total suspended solids, but it lacks for an integrated
treatment units. There were potential impact of Basrah oil refinery discharge on Shatt AlBasrah canal because of some problems in the treatment system that minimizes hazardous
waste in the refinery.
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1- Introduction
The degradation of the environment due
to discharge of polluting effluent from
industrial sources such as oil refinery
effluents is a real problem in several
countries. This situation is even worse in
countries like Iraq where little or no
treatment is carried out before disposals. It is

derivatives,
surface-active
substances,
sulfides, naphthylenic acids and other
chemicals (Suleimanov,1995). Due to the
ineffectiveness of purification systems,
wastewaters
may
become
seriously
dangerous, leading to the accumulation of
toxic products in the receiving water bodies
with potentially serious consequences on the

a general knowledge that the activities of oil
producing companies affect the environment
and the health of the people living within the
immediate vicinity of
the crude oil
processing plant. The attendant hazards may
trigger processes that may have adverse
effects on the ecosystem of such area (Reed
and Johnsen, 1995).
The wastewater can contain physical,
chemical and/or biological pollutants in any
form or quantity and cannot adequately be
quantified without actual measuring and
testing. The degree of wastewater treatment
varies, In some cases industrial wastewater
either discharged directly into a receiving

ecosystem (Beg et al .,2003). Different
studies were concerned about pollution by
refineries discharge that alerts water quality
leading to diverse effects on some organism
(Namminga and Wilhm ,1976;Bleckmann et
al.,1995;Asia et al,2006;Aziz et al
.,2006;Al-Kazwini et al.,2009).
Basrah oil refinery is one of industrial
plants that generate large quantities of
wastewater
vary
in
physiochemical
characteristics .This refinery contain API
separator in purpose to perform the initial
separation of solids from liquids and oil
from water .The wastewater discharged from
the refinery ended in open area near Shatt

body of water or into the sewerage system of
a municipality, or it will be reused or
recycled, and major industrial facilities may
have comprehensive in-plant treatment
(Alley, 2006; Doorn et al.,2006).
Waste waters released by crude oilprocessing and petrochemical industries are

Al-Basrah canal. Shatt Al-Basrah is artificial
canal constructed for multi purposes ;total
length of the canal 37 km .water speeds
exceeds 2 m/s(Al-Bahili,1997).
This study aimed to: Assessment of Basrah
oil refinery wastewater treatment system
2- Potential impact of refinery wastewater

characterized by the presence of large
quantities of crude oil products, polycyclic
aromatic hydrocarbons, phenols, metal

on Shatt Al-Basrah canal.
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2- Materials and Methods
Description of the study area
Basrah oil refinery : Basrah oil refinery
located in the east of Basrah citiy ,Effluent
discharge point near Shatt Al-Basrah canal
was located 11.2km from the refinery (Fig
.1). The sampling sites were divided into
three
stations
consist
of
St1(API
separator),St2(represent
round basin for
collecting wastewater from API separator )
and St3 (large open basin that collecting and
naturalized wastewater ).
Shatt Al-Basrah canal :Three points in
Shatt Al-Basrah canal were chosen in this
station . Human activities like fishing were
observed in this station ; also it received
different diluted inputs of sewage from
Hamdan station.
Sample collection and analysis

Samples of water from Shatt AlBasrah canal and waste water from Basrah
oil refinery that were collected monthly from
the study stations during October 2009 and
July 2010. Water samples were collected
using glass and polyethylene containers
capacity of 1 liter ,They were rinsed several
times with water or effluent samples at the
point of collection . Measurement of some
physiochemical characteristics of water,
including pH and Total Dissolved Solids
were done using the Water quality multi
meter (lovibond Sensodirect 150) . All
samples were transported in ice chests and
analyzed for pH and TDS within 12 hours
of collection. Other physicochemical
parameters were analyzed later using
refrigerated samples. The procedures of
sampling and measuring were done
depending on APHA(2005).

Basra Oil Refinery

End of discharges pipe

Fig.1:Map of the study area

Shatt AlBasra canal
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Table 1: Mean of some physiochemical factors in wastewater samples from Basrah oil
refinery wastewater system.
No.

Parameter

Station
1(input)

2

3(output)

1

Temperature(C°)

-

-

26.25

2

pH

8.2

7.9

7.65

3

Alkalinity ( mg /L)

103

96

72

4

Turbidity (NTU)

-

-

23

5

TSS ( mg /L)

31

30

20.5

6

TDS( mg /L)

4330

3562

3887

7

Sulphate ( mg /L)

1806

1325

1544

8

Sulfide ( mg /L)

20.7

22.6

21.3

9

Oil Grease( mg /L)

33.4

25.1

21.8

10

Phenols( mg /L)

0.81

0.77

0.62

11

Nitrate (µg /L)

24.1

24.2

22.3

12

Phosphate (µg /L)

1.1

2.1

3.2

13

BOD5 ( mg /L)

-

-

23

14

COD( mg /L)

-

-

461.5

15

Pb(µg /L)

-

-

13.85

16

Cu (µg /L)

-

-

11.45

17

Zn (µg /L)

-

-

38.39

18

Cd (µg /L)

-

-

6.25

3- Results &Discussion
Assessment of Basrah oil refinery
wastewater treatment system
The results of physiochemical factors of

All refineries employ some form of
wastewater treatment so water effluents can
safely be returned to the environment or re
used in the refinery . the design of

water in Basrah oil refinery showed the
decrease in most of values of different
factors throughout the treatment system.

wastewater treatment plants is complicated
by the diversity of refinery pollutants
including oil, phenols, sulfides , dissolved
solids, and toxic chemicals .Although the
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treatment processes employed by refineries
vary greatly ,Basrah oil refinery included
neutralizers ,oil/water API separator ,settling
chambers. Refinery water effluents collected
from various processing unites and was
conveyed through sewer and ditches to the
treatment plant. Most of the treatment occurs
in open ponds.
The results showed the ability of Basrah
oil refinery treatment to reduce different
types of pollutants except in some cases
(Table 1 and figures 2 and 3).The highest
values of some parameters like Turbidity
,TSS,TDS, Phenol ,Oil and Grease and
Sulfide were during January 2010 that may
also be attributed to the malfunction and
sometimes blockage of the API unit and
skimmers stop resulting in accumulation of
these pollutants The variation in the
pollutant concentration among months
reflected continuous quantity of wastewater
generated in the refinery. Variation in the
values of the wastewater temperature degree

The study also showed that first station(API
unit) had the highest values of pH compared
to the other stations and that may be
attributed to the receipted discharge with a
high concentration
of dissolved salts.
Odjadjar and Okoh (2010) pointed out ,that
high concentration of dissolved salts is
working to raise the values of pH to alkaline
direction. The concentrations of
total
alkalinity were fluctuated during the study
period that varied among stations the lowest
was in the third station, followed by the
second station (fig.2) and that may be
attributed to the lack of the receipted water
except the third station as it receives
additional quantities of water from other
unites of the refinery ,which led to obtain
dilution and thus lower the concentrations of
alkalinity
as well as low pH values
Statistical analysis showed signification
positive correlation between the values of
pH and total alkalinity (r=0.69;p˂0.05).
Turbidity values were high in the third

was noted and ranged from 18.5- 34.5c°
,While the values were taken seasonal
pattern during the study month .pH values
were ranged from 5.6- 10.5 as shown in Fig
(2). but, it were often alkaline direction
,with the exception of the change in the cases
of failure and blockage of API unit led to the
accumulation of discharge ,increasing in
anaerobic digestion and the production of
hydrogen sulfide ,which in turn operates to
reduce the pH values (Fukui et al.,1990) .

stations all through the study period
especially in cases of API unit blockage as it
resulted in the accumulation of oils and
grease. The values were ranged from 5.744.17 NTU, and the correlation was
significance between the values of turbidity
and oil and grease (r=0.61;p˂0.05), and this
is agreed with what El-Tohami(2009) found
in his study of the impact of wastewater of
the oil industry in Sudan .The study showed
fluctuating in values of total suspended
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solids during the study period ,first station
had the highest values during January 2010
that may also be attributed to the blockage of
API unit and may also due to the corrosion
of metals within installation of pipes that
transport effluents among stations, the
statistical analysis showed differences in
values of total dissolved solids that ranged

interactions led to the formation of sulfur
,phosphorus , and ammonia compounds
(Galil and Rebhun,1990). Statistical analysis
recorded a significant correlation between
the concentrations of hydrogen sulfide and
suspended solids . The results showed a
clear variation in the values of sulfates for
stations first station had the highest values

from 1420-9130 mg/l during the months of
the study ,as the highest values were in the
first station during February 2010.Because
of lack of oil refinery to integrated treatment
unites, so this station receive continuous
effluents after the separation process of oil
from water only, as well as high
concentrations of sulfates. Significance
correlation was between total dissolved
solids
and
sulfate
concentrations
(r=00.96;˂0.05) and this is agreed with the
results of Noaman(2008) in the effluents of
northern Iraq refineries .A significant
increase in the values of hydrogen sulfide in
all stations during January and April 2010
and that may be attributed to stop of
discharges
pump
resulting
in
the
accumulation of wastewater containing high
concentrations of suspended solids .As the
material loose at the deposition a layer of
mud (sludge) will be formed, which
represents a suitable media for the reactions
of anaerobic process as a result of organic
compounds containment and lack of
dissolved oxygen in water . These

during February 2010 that may be attributed
to the blockage of API unit and
accumulation of oily effluents containing a
high concentrations of sulfates .Sulfur was
one of oil components (GESAMP,1993),
and this is agreed with the results of
Noaman(2008).
As recorded, Nitrate concentrations were
high in all stations in February 2010 as
shown in Fig.(3) ,and that may be attributed
to a malfunction of discharges pump which
led to Nitrate accumulation as well as its
derived from the sludge formed during the
process of separating water from oil (Asia et
al.,2006) ,which is not subject to any
treatment in the Basrah oil refinery .Lower
values in all stations were observed during
March 2010 that may be due to continuous
discharges of refinery effluents .No
significant
differences
in
phosphate
concentration among months. The third
station recorded the highest values in
October 2009 compared with other stations
,this was due to the fact that the third
receives additional discharge from the other
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units of the refinery containing a high
concentrations of waste cleaning equipment
and devices ,which is consider as one of the
main source of phosphorus compounds in
the
water
(USEPA,1986;Abawi
and
Hassan,1990).
The results of statistical analysis showed
significant differences in oil and grease
concentrations among stations and months,
as the highest values were the first station
during October 2009 in and this may be due
to malfunction of separation unit and
accumulation of oil discharge in large
quantities because of a blockage in the unit
with no separation of water from oil. The
second station recorded the lowest
concentrations in October 2009 and that may
be attributed to the lack of discharge access
to this station through effluent carrying pipes
among the wastewater treatment plant in the
refinery. No significant differences in
phenols concentrations were recorded among
the stations ,but the study has recorded

We could not measure COD and BOD5
in the first and second stations while, high
values of COD and BOD5 were showed in
the third station through study period, which
indicated the presence of high concentrations
of organic materials such as oils and grease.
organic wastes in high concentrations were
decreased the values of dissolved oxygen as
a result of microbial activity as well as it
formed insulting layer led to prevent the
exchange of gases and thus contributed to
the high value of BOD5 (Wake,2004) also
high concentration of total dissolved solids
and turbidity that recorded in the study may
increase values of COD and BOD5.
Statistical analysis showed significant
differences among study months in the
values of COD .
It's clear from pattern of monthly
change in the study stations , the rates of oil
and grease, total suspended solids ,
BOD5and COD were taken the same
direction in most months of study and that

differences among months. The highest
value recorded in January 2010 in third
station and that may be attributed to the
reason of fail of discharge pump and stop of
skimmers ,which led to the accumulation of
oil in the basin as well it is the main source
of phenols in wastewater oil is one of
thermal cracking of hydrocarbons incident
during the refining and the liquidation of
crude oil (Otokunefor and Obiukwu,2005).

is due to the lack of integrated treatment
system in the refinery of Basrah that lesser
concentrations of pollutants to the lowest
levels . Different concentrations of metals
were measured during the study (Fig.5),
which included Lead, Copper, Zinc and
Cadmium and this may be due to the lack of
Basrah oil refinery treatment system. It can
be seen from the results that the oily
wastewater treatment system used in Basrah
oil refinery was good in reducing the
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concentrations of certain pollutants prior
they release to the environment, which
included pH and alkalinity and also there
was a relative decrease in the concentration
of oils and grease and suspended solids
during the study period except cases of
repeated failure of separation unit and
discharge pump.
The potential impact Basrah oil refinery
on Shatt Al-Basrah canal
There are two groups of results taken
from the discharges of Basrah oil refinery
(Appendix 1); first showed different physicchemicals parameters that were within local
permission limits .while other group was
exceed it. The second group has potential
impact on Shatt Al-Basrah canal. The results
of the characterization carried out on water
samples obtained from Shatt Al-Basrah
canal are presented in Table 2. Variation in
the values of water temperature of Shatt AlBasrah canal was showed. temperatures
values(23.8± 5.7) felt within the aquatic
organism requirements in this region
(Abaychi et al., 1991 and Al-Handal et
al.,19910), while high values of temperature
may be reduced the dissolved oxygen, affect
on the level of dissolved salts concentration
and on the interactions of chemical in
aqueous media (Smith,2004).The pH value
was 8.48±0.26 and this indicated that water
of Shatt Al-Basrah canal was in alkaline
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direction and within local permission limits .
This pH value play an important role in the
chemical reactions occurring in aqueous
media (Demirci et al.,1998;Abawi and
Hassan,1990), while low pH is toxic to
alkalinity values were appreciably low.
The total suspended solids were within
local permission limits(˂60 mg/l)..The main
reasons of suspended solids presence in the
water of Shatt Al-Basrha canal attributed to
Basrah refinery discharges, rising of water
table in addition to human activities in
fishing and boat movement. However ,he
values of H2S,SO4,NO3 and PO4 were
lower than local permission limits. Sulfate
significantly distributed in most of the
industrial wastewater (Irshad et al.,1997)
and approximately 80% of sulfate in some of
the waste liquids were reduced by anaerobic
bacteria and by presence of organic wastes
turn to hydrogen sulfide ,which gives
objectionable odor of water and cause
corrosion to processing units(Fukui et
al.,1999) .The sulfide is one of pollutants
types generated in effluents of oil refineries
resulted from sulfates reducing by sulfate
reducing Bacteria(Fukui et al.,1999) . The
main potential impact of high concentration
of NO3 and PO4 were eutrophication.
Some heavy metals presence in different
properties in the composition of crude oil
included Nickel , Vanadium ,Lead, Iron,
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Cobalt ,Cadmium ,Zinc and Copper
(Concaw, 2004) . The values of all metals
were within acceptable local permission
limits .water analysis of Shatt Al-Basrah
canal indicated the other group of results .
Turbidity values for the station were higher
than the local permission limits. The
turbidity of 18±3.8 NTU showed that
colloidal matter in the water was high and
by implication the wastewater contained
high solids concentration ,in addition to high
concentrations of oil and grease (Ahmed,
2008).On the other hand ,TDS values of
3167±822 mg/l were generally high and
suggest that the wastewater contain high
concentration of ions which can be removed
by coagulation and flocculation. Shatt AlBasrah canal was subjected to Basrah oil
refinery effluents in addition to natural
process like evaporation in summer , as well
as the high concentrations of nitrates and
phosphates and sulfates, which sometimes
combined with ions of some elements such

and include fatty acids, oils and fat. Fraction
of these substance soluble in the water and
other parts of them settle at the bottom after
loss the volatile parts ,while the bulk of
them was keeping floating on the surface of
the water (Abawi and Hassan,1990),which
will effect on different aquatic organisms
.The phenol is one of the most dangerous
persistent organic pollutants in water and the
organisms are subjected to the formation of
chlorophenols with a bad smell(Abawi and
Hassan,1990) .The mean value of phenols
was 0.3±0.1 mg/l that exceeded local
permission limits. The values of COD and
BOD5 were quite high when compared to
local permission limits and USEPA standard.
This indicated strong pollution potential and
therefore calls for treatment before disposal.
The high COD values indicate the high
potential of aqueous effluents to cause gross
inorganic and organic pollution in receiving
surface water bodies .This could cause a
reduction on the population of fishes and

as (Ca, Mg, Fe ,and K) composed ionized
salts that rise the concentration of TDS(AlFhedawi,1999).
Oil and grease values of 22.3±3.6 mg/l
were high when compared to local
permission limits of 10 mg/l .These
pollutants are known as a mixture of organic
compound s ranging in molecular weights

other aquatic organism (Osibanjo,1992;Asia
et al.,2006). The high values of COD
(ranged 302-473 mg/l) may resulted from the
nature of Basrah oil refinery discharges
containing high concentration of oil and
grease and dissolved salts that reduce
dissolved oxygen (Lehatine ,1996).
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Table 2: physico—chemical properties of Shatt Al-Basrah canal during study period
parameter

Unit

Max.

Min

Mean

± SD

C°

30.0

17.8

23.8

5.7

-

8.9

7.3

8.48

0.26

Alkalinity

mg /l

100.0

35.0

68.2

31.6

Turbidity

NTU

33.4

9.0

18.1

3.8

TSS

mg /l

39.0

20.0

29.0

7.8

TDS

mg /l

5010

1930.0

3167.0

822

Sulfate

mg /l

2102

1011.0

1569.0

450.0

Sulfide

mg /l

28.2

20.0

24.0

3.6

Oil &Grease

mg /l

43.0

5.0

22.3

3.6

Phenols

mg /l

0.4

0.3

0.3

0.1

Nitrate

mg /l

39.7

4.5

22.9

18.8

Phosphate

mg /l

4.4

0.8

2.2

1.6

BOD5

mg /l

22.0

12.0

17.0

4.4

COD

mg /l

473.0

302.0

368.5

56.5

Pb

mg /l

14.5

10.3

12.6

2.1

Cu

mg /l

11.8

11.1

11.5

0.3

Zn

mg /l

43.4

24.3

34.7

8.0

Cd

mg /l

4.4

3.8

4.5

0.7

W.T.
pH

50

Naif M. Aziz & Amal A.Sabbar Marsh Bulletin 8(1)(2013)39-57

Fig.2: Monthly changes of some wastewater properties (Water temperature, pH,
Alkalinity, TSS, TDS and turbidity) within Basra oil refinery treatment system
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Fig.3: Monthly changes of some wastewater properties (SO4, SO3, NO3, and PO4)
within Basra oil refinery treatment system
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Fig.4: Monthly changes of some wastewater properties (Oil&grease, Phenols, BOD5,
and COD) within Basra oil refinery treatment system
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4- Conclusion
It appears that there were potential impact
of Basrah oil refinery discharge on Shatt
Al-Basrah canal because of some problems
in the treatment system that minimizes
hazardous
waste
in
the
refinery
.Improvement of operating procedures and
more efficient equipment are two types of
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Appendix 1:Comarison of wastewater in current study and Iraqi standard and USEPA
limitation.
NO.

Physic-chemical
properties

Current Study (Basrah Iraqi Standard
USEPA(2008)
oil refinery discharge)
limits (2009)

1
2
3
4
5
6

Temperature(C°)
pH
Alkalinity (mg/L)
Turbidity (NTU)
TSS (mg/ L)
TDS (mg/ L)

26
9.02
73
25
31
4962

35
6.5 – 9.5
10
60
-

30
6.5 – 8.5
20
500

7

Sulphate (mg/ L)

1960

400

250

8

Sulfide (mg/ L)

29

-

0.5

9

Nitrate (mg / L)

0.02

50

10

10

Phosphate (mg / L)

0.0014

3

3

11
12
13
14
15
16
17
18

O&G (mg/ L)
Phenols (mg/ L)
BOD 5 (mg/ L)
COD(mg/ L)
Pb (mg/ L)
Cu (mg/ L)
Zn (mg/ L)
Cd (mg/ L)

27
0.4
24
721
0.014
0.012
0.041
0.0062

10
0.05 – 0.01
40
100
0.1
0.2
2
0.01

5
0.35
15
125
0.1
1
5
0.005
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اﻟﺨﺼﺎﺋﺺ اﻟﻔﯿﺰﯾﺎﺋﯿﺔ واﻟﻜﯿﻤﯿﺎﺋﯿﺔ ﻟﻤﻄﺮوﺣﺎت ﻣﺼﻔﻰ ﻧﻔﻂ اﻟﺒﺼﺮة
و اﺣﺘﻤﺎﻟﯿﺔ ﺗﺄﺛﯿﺮھﺎ ﻓﻲ ﻧﻮﻋﯿﺔ ﻣﯿﺎه ﺷﻂ اﻟﺒﺼﺮة
ﻧﺎﯾﻒ ﻣﺤﺴﻦ ﻋﺰﯾﺰ و أﻣﻞ ﻋﻠﻲ ﺻﺒﺎر
-ƷǄ
ƶƞƵǚҒǊ
ƶƱE-mail: naifmohsenaziz@yahoo.com
اﻟﺧﻼﺻﺔ
أﺟﺮﯾﺖ اﻟﺪراﺳﺔ ﻟﻠﻔﺘﺮة ﻣﻦ ﺗﺸﺮﯾﻦ اﻷول  2009إﻟﻰ ﺗﻤﻮز  2010وﺑﻤﺮاﻗﺒﺔ ﺷﮭﺮﯾﺔ ﺷﻤﻠﺖ  18ﻣﻌﯿﺎراً ﻟﻨﻮﻋﯿﺔ اﻟﻤﯿﺎه اﻟﻨﺎﺗﺠﺔ
ﻋﻦ ﻣﺼﻔﻰ ﻧﻔﻂ اﻟﺒﺼﺮة ﺑﮭﺪف اﻟﺘﻌﺮف ﻋﻠﻰ ﻣﺪى ﻛﻔﺎءة ﻧﻈﺎم ﻣﻌﺎﻟﺠﺔ اﻟﻤﯿﺎه اﻟﻌﺎدﻣﺔ داﺧﻞ اﻟﻤﺼﻔﻰ و اﻟﺘﺼﺎرﯾﻒ اﻟﺘﻲ
ﯾﻄﺮﺣﮭﺎ ﻋﺒﺮ أﻧﺒﻮب اﻟﺘﺼﺮﯾﻒ اﻟﺬي ﯾﺼﺐ ﺑﺎﻟﻘﺮب ﻣﻦ ﻗﻨﺎة ﺷﻂ اﻟﺒﺼﺮة .ﺗﻀﻤﻨﺖ اﻟﺪراﺳﺔ ﻗﯿﺎس درﺟﺔ اﻟﺤﺮارة و اﻷس
اﻟﮭﯿﺪروﺟﯿﻨﻲ واﻟﻘﺎﻋﺪﯾﺔ اﻟﻜﻠﯿﺔ و اﻟﻜﺪرة واﻟﻤﻮاد اﻟﺼﻠﺒﺔ اﻟﺬاﺋﺒﺔ اﻟﻜﻠﯿﺔ واﻟﻤﻮاد اﻟﺼﻠﺒﺔ اﻟﻌﺎﻟﻘﺔ اﻟﻜﻠﯿﺔ واﻟﻤﺘﻄﻠﺒﯿﻦ اﻟﺤﯿﻮي
واﻟﻜﯿﻤﯿﺎﺋﻲ ﻟﻸوﻛﺴﺠﯿﻦ واﻟﺰﯾﻮت واﻟﺸﺤﻮم واﻟﻔﯿﻨﻮﻻت وﻛﺒﺮﯾﺘﯿﺪ اﻟﮭﯿﺪروﺟﯿﻦ واﻟﻨﺘﺮات واﻟﻔﻮﺳﻔﺎت واﻟﻜﺒﺮﯾﺘﺎت وﺑﻌﺾ
اﻟﻤﻌﺎدن اﻟﺜﻘﯿﻠﺔ )اﻟﺮﺻﺎص واﻟﻨﺤﺎس واﻟﻜﺎدﻣﯿﻮم واﻟﺨﺎرﺻﯿﻦ(.
ﺳﺠﻞ اﻧﺨﻔﺎض ﻓﻲ ﻗﯿﻢ ﺑﻌﺾ اﻟﺨﺼﺎﺋﺺ اﻟﻔﯿﺰﯾﺎﺋﯿﺔ واﻟﻜﯿﻤﯿﺎﺋﯿﺔ ﻋﻨﺪ دﺧﻮل اﻟﻤﯿﺎه اﻟﻌﺎدﻣﺔ ﻓﻲ وﺣﺪات اﻟﻤﻌﺎﻟﺠﺔ داﺧﻞ
اﻟﻤﺼﻔﻰ وﺑﯿﻦ وﺻﻮﻟﮭﺎ ﻟﻤﻀﺨﺔ اﻟﺘﺼﺮﯾﻒ ﻛﻘﯿﻢ اﻷس اﻟﮭﯿﺪروﺟﯿﻨﻲ و اﻟﻘﺎﻋﺪﯾﺔ واﻟﻤﻮاد اﻟﺼﻠﺒﺔ اﻟﻌﺎﻟﻘﺔ اﻟﻜﻠﯿﺔ واﻟﺰﯾﻮت
واﻟﺸﺤﻮم واﻟﻔﯿﻨﻮﻻت واﻟﻨﺘﺮات .أوﺿﺤﺖ ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ﻣﻮاﻓﻘﺔ ﻓﻲ ﺑﻌﺾ ﺧﺼﺎﺋﺺ ﻣﯿﺎه ﺗﺼﺮﯾﻒ ﻣﺼﻔﻰ ﻧﻔﻂ اﻟﺒﺼﺮة ﻣﻊ
اﻟﻤﺤﺪدات اﻟﻌﺮاﻗﯿﺔ  ،إﻻ أن ھﻨﺎك ﺗﻄﺮﻓﺎ واﺿﺤﺎ ﻓﻲ ﻗﯿﻢ ﻛﻞ ﻣﻦ اﻟﻜﺪرة واﻟﻤﻮاد اﻟﺼﻠﺒﺔ اﻟﺬاﺋﺒﺔ اﻟﻜﻠﯿﺔ واﻟﻜﺒﺮﯾﺘﺎت وﻛﺒﺮﯾﺘﯿﺪ
اﻟﮭﯿﺪروﺟﯿﻦ واﻟﻔﯿﻨﻮﻻت واﻟﺰﯾﻮت واﻟﺸﺤﻮم وﻗﯿﻢ اﻟﻤﺘﻄﻠﺐ اﻟﻜﯿﻤﯿﺎﺋﻲ ﻟﻸوﻛﺴﺠﯿﻦ .أﺛﺮت ﺑﻌﺾ اﻟﻤﻌﺎﯾﯿﺮ اﻟﻤﺘﻄﺮﻓﺔ ﻣﻦ
ﻣﻄﺮوﺣﺎت اﻟﻤﺼﻔﻰ ﻋﻠﻰ ﻧﻮﻋﯿﺔ اﻟﻤﯿﺎه ﻓﻲ ﺷﻂ اﻟﺒﺼﺮة ﺑﺸﻜﻞ ﻣﻮﺳﻤﻲ.
اﺳﺘﻨﺘﺞ ﻣﻦ اﻟﺪراﺳﺔ أن ﻧﻈﺎم ﻣﻌﺎﻟﺠﺔ اﻟﻤﯿﺎه اﻟﻌﺎدﻣﺔ ﻛﺎن ﻛﻔﻮءا ﻧﺴﺒﯿﺎ ﻓﻲ ﺗﻘﻠﯿﻞ ﺗﺮاﻛﯿﺰ اﻟﺰﯾﻮت واﻟﺸﺤﻮم واﻟﻤﻮاد اﻟﺼﻠﺒﺔ اﻟﻌﺎﻟﻘﺔ
اﻟﻜﻠﯿﺔ  ،ﻟﻜﻨﮫ ﯾﻔﺘﻘﺮ إﻟﻰ وﺣﺪة ﻣﻌﺎﻟﺠﺔ ﻣﺘﻜﺎﻣﻠﺔ .ﯾﻮﺟﺪ ﺗﺄﺛﯿﺮ ﻛﺎﻣﻦ ﻟﻠﺘﻠﻮث ﻓﻲ ﺷﻂ اﻟﺒﺼﺮة ﻣﻦ ﻣﺼﻔﻰ اﻟﻨﻔﻂ ﺑﻔﻌﻞ ﺑﻌﺾ اﻟﻤﺸﺎﻛﻞ
ﻓﻲ ﻧﻈﺎم اﻟﻤﻌﺎﻟﺠﺔ اﻟﺘﻲ ﺗﻘﻠﻞ ﻣﻦ ﻣﺴﺘﻮﯾﺎت اﻟﺨﻄﺮ.

