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Descriptive Statistics;
Winter season :

) il Range | Minimum | Maximum Mean Std.
gl sl ded iad el Jandl Dé\‘/laf;()‘n
sl
P10 - p18
(L
Statistic [ Statistic Statistic [ Statistic | Std. Error |  Statistic
TC-P10 6.00 22.00 28.00 23.7308 | .34444 1.75631
TC-P18 8.00 16.00 24.00 19.7308 | .35759 1.82335
PH-P10 1.90 6.80 8.70 7.6000 .07060 .36000
PH-P18 1.16 6.84 8.00 7.6131 04679 .23859
TURB-P10 30.60 25.40 56.00 38.7500 | 1.81845 9.27229
TURB-P18 5.80 2.00 7.80 3.3808 21690 1.10599
TDS-P10 484.00 706.00 1190.00 |[850.2692 | 24.85407 | 126.73139
TDS-P18 314.00 755.00 1069.00 |[886.6923 | 16.95349 | 86.44618
PHE-P10 4.20 1.30 5.50 2.5427 21167 1.07932
PHE-P18 .03 .01 .04 .0218 .00190 .00968
SO4-P10 325.00 205.00 530.00 |310.1923|14.17875| 72.29773
SO4-P18 135.00 255.00 390.00 |335.1923 | 6.80204 | 34.68374
SS-P10 121.00 53.00 174.00 |[124.1200 | 5.96471 29.82354
SS-P18 21.00 9.00 30.00 18.8000 | .95044 4.75219
OIL-P10 56.60 7.70 64.30 25.8538 | 2.97310 15.15990
OIL-P18 2.20 10 2.30 7120 10171 50853
COD-P10 384.00 136.00 520.00 |228.1538 |14.29273 | 72.87891
COD-P18 12.00 28.00 40.00 34.6154 | .82849 4.22447
BOD-P10 32.00 20.00 52.00 31.5455 | 1.74540 8.18667
BOD-P18 6.00 1.00 7.00 3.3182 33151 1.55491
PO4-P10 31 .16 A7 .2665 .01503 07663
PO4-P18 .09 .01 10 .0388 .00416 02123
CL-P10 332.00 200.00 532.00 |302.6923|14.86139 | 75.77850
CL-P18 264.00 224.00 488.00 |316.6154 | 13.31963 | 67.91705
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Descriptive Statistics

Springer :

P18, P10 (yed gall g syl Juadl  Sleas¥) Jilaill =5l (4) Jsaa

e il Range | Minimum | Maximum Mean Std.
Sd s Ll Deviation
cpnd 5l AW Aad 3l dad e Jaxadll o
p10 —p18 >
bl
Statistic | Statistic Statistic | Statistic | Std. Error Statistic
TCP10 11.00 22.00 33.00 28.8393 | .36376 2.72214
TCP18 11.00 19.00 30.00 245893 | .37432 2.80115
PHP10 1.10 7.10 8.20 7.4911 .02513 .18808
PHP18 .70 7.20 7.90 7.5821 .02337 17488
TURBP10 25.00 25.00 50.00 34.4464 | .63600 4.75937
TURBP18 4.00 3.00 7.00 4.6643 12965 97018
TDSP10 1193.20 66.80 1260.00 |875.9782 | 22.05360 | 163.55385
TDSP18 723.00 707.00 1430.00 |929.0909 | 16.12103 | 119.55679
PHEP10 3.20 1.10 4.30 2.4032 .08807 .65903
PHEP18 .03 .00 .03 .0163 .00087 .00644
SO4P10 160.00 220.00 380.00 |294.0179 | 4.49101 33.60762
SO4P18 90.00 300.00 390.00 | 344.5370 | 3.84280 28.23868
SSP10 118.00 59.00 177.00 |118.8750 | 2.68945 20.12602
SSP18 79.00 14.00 93.00 22.9107 | 1.39602 10.44688
OILP10 34.70 12.80 47.50 29.1600 | 1.16482 8.63851
OILP18 1.10 .50 1.60 .9200 .04139 .30696
CODP10 220.00 120.00 340.00 |223.2727 | 4.86542 36.08296
CODP18 24.00 32.00 56.00 37.9636 | .63879 4.73741
BODP10 44.00 16.00 60.00 29.6078 | 1.33375 9.52487
BODP18 11.00 2.00 13.00 5.9804 .35146 2.50990
PO4P10 .28 A2 40 2179 .00853 .06381
PO4P18 A1 .01 A2 .0451 .00262 .01962
CLP10 384.00 196.00 580.00 |337.0714 | 10.54083 | 78.88031
CLP18 316.00 200.00 516.00 | 342.1250 | 8.46805 63.36907
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Descriptive Statistics

Summer:
P18, P10 (sl sally carall Juadl  Shaa¥) Qo) il (5) Jgaa
e il Range | Minimum | Maximum Mean Std.
ied i , Deviation
ol al AN dad J3 dad el Jazall o
p10 - p18 >
skl
Statistic | Statistic Statistic Statistic | Std. Error Statistic
TCP10 9.00 32.00 41.00 37.5567 .20879 2.05634
TCP18 34.10 2.90 37.00 33.1742 .37336 3.67716
PHP10 1.90 6.70 8.60 7.5474 .03264 32149
PHP18 1.70 6.50 8.20 7.5464 .03119 30723
TURBP10 58.00 17.00 75.00 38.5423 | 1.03615 10.20490
TURBP18 10.00 2.00 12.00 5.4753 .20522 2.02114
TDSP10 2663.00 | 645.00 3308.00 |[1193.1546 | 48.18014 | 474.51935
TDSP18 1930.00 [ 696.00 2626.00 |[1213.0206 | 39.66127 | 390.61821
PHEP10 5.10 .30 5.40 2.9740 .07819 .77006
PHEP18 .08 .01 .09 .0282 .00152 .01496
SO4P10 355.00 25.00 380.00 271.0000 | 4.56744 44.98402
SO4P18 396.00 .00 396.00 320.9897 | 6.59430 64.94637
SSP10 451.83 A7 452.00 145.3110 | 5.52119 5437737
SSP18 49.95 .05 50.00 27.2067 712488 7.13920
OILP10 109.10 10.00 119.10 36.3041 | 1.71189 16.86017
OILP18 6.10 .30 6.40 1.1155 .07806 .76884
CODP10 412.00 28.00 440.00 242.9355 | 5.15709 49.73316
CODP18 196.00 12.00 208.00 41.6237 | 1.93452 18.65587
BODP10 68.00 20.00 88.00 43.8706 | 1.43249 13.20695
BODP18 14.00 3.00 17.00 9.9186 31740 2.94345
PO4P10 .66 .07 73 .3308 .01523 14927
PO4P18 .59 .01 .60 .1552 .01207 11825
CLP10 2360.00 | 240.00 2600.00 | 647.3958 |[40.68211 | 398.60167
CLP18 1576.00 24.00 1600.00 | 591.1667 |27.94168 | 273.77142
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Descriptive Statistics

Autumn:

P18, P10 (yund sally ity 31l Jomil las¥) Jilaill il (6) Jsaa

e il Range | Minimum | Maximum Mean Std.
Sd s Ll Deviation
cpnd 5l AW Aad 3l dad e Jaxadll o
p10 - p18 >
bl
Statistic | Statistic Statistic | Statistic | Std. Error Statistic
TCP10 15.00 23.00 38.00 28.1458 | .53511 3.70732
TCP18 15.00 19.00 34.00 24.3778 | .57145 3.83340
PHP10 1.30 7.00 8.30 7.4063 .03736 .25881
PHP18 .80 6.80 7.60 7.3104 .02890 .20025
TURBP10 100.00 35.00 135.00 56.1042 | 2.22220 15.39583
TURBP18 26.00 2.00 28.00 4.5792 55142 3.82038
TDSP10 555.00 595.00 1150.00 |807.6667 | 15.84867 | 109.80279
TDSP18 483.00 680.00 1163.00 |849.2083 | 15.08046 | 104.48047
PHEP10 6.70 .60 7.30 3.3427 26112 1.80907
PHEP18 A2 .01 A3 .0424 .00333 .02307
SO4P10 215.00 200.00 415.00 |294.3333 | 6.59400 45.68455
SO4P18 260.00 220.00 480.00 |336.1702 | 6.54136 44.84530
SSP10 210.00 105.00 315.00 |170.8333 | 6.05452 41.94694
SSP18 21.00 14.00 35.00 24.2083 | .77240 5.35131
OILP10 205.00 19.00 224.00 63.5646 | 5.53699 38.36141
OILP18 1.80 .30 2.10 1.0679 .05808 40239
CODP10 532.00 160.00 692.00 |280.1667 | 12.12696 | 84.01807
CODP18 57.00 3.00 60.00 35.9792 | 1.21475 8.41602
BODP10 61.00 22.00 83.00 35.2045 | 1.66438 11.04026
BODP18 11.00 2.00 13.00 5.7273 31916 2.11708
PO4P10 73 .20 .93 4131 .02352 16293
PO4P18 .29 .03 .32 1113 .00868 .06013
CLP10 400.00 164.00 564.00 |288.2292 | 12.00824 [ 83.19555
CLP18 400.00 180.00 580.00 |290.3750 | 11.79338 | 81.70696
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Abstract

Purpose of this research was the examination of the environmental
situation of industrial wastewater of Al- Dora -Refinery . Also the effect of
chemical precipitation method applied to treat polluted wastewater was
investigated .

Al-Dora Refinery consumes big amounts of water for different
purposes . This water is heavily polluted during its passage through the
refinery and cause great damage to the environment unless the water is
treated to remove pollution . This research was carried out in three main
stages. The first stage included the examination of polluted water passing
through five main stations of the refinery and going to the treatment unit
by measuring some essential physical and chemical properties, like water
temp. ,electrical conductivity ,turbidity, PH-Value , total dissolved solids
T.D.S , suspended solids ,sulphate ion ,phosphate ion , biological oxygen
demand (BOD) , chemical oxygen demand (COD), phenol and oils .

The second stage included measuring of the above menthioned
physical and chemical properties between the treatment unit ( P10) and
outgoing water of ( P18) during the period from November 2014 until
September 2015.

The third stage included the treatment of sulfate -polluted water
using calcium hydroxide .

The results of the research showed very good efficiency of water
treatment with calcium hydroxide reducing sulfate concentration under the
internationally allowed limit of 400 ppm.

Keywords: wastewater , Al-Dora Refinery, treatment by precipitation,
sulfate removal.
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