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Abstract:

The object of this work was to study the Physiochemical of
wastewater in the White Nile state. The wastewater is one of the
problematic situations in the state. TheWhite Nile state is consid-
ered the center of the sugar industry in Sudan, and includes the
sugar factories of Assalaya, Kenana and White Nile. This study
was carried out during Jane,2014 to Jane 2016 to determine the
chemical contaminationin wastewater of Assalaya sugar factory.
The study area was divided in to four locations A, B, C and D
which wastewater samples were collected from them, and ana-
lyzed for determination the parameters TDS range 788 — 134 mg/1
with average 442 mg/l, TSS range was 287.666 — 32.000 mg/1 his
average 286.166 and TS range 1084 — 170 mg/l his average 732
mg/l. We observed some measured values were higher than recom-
mended level of WHO but the average value of TS was higher than
WHO acceptable value 700mg/l. The organic constituents BOD
and COD determined by titrimetric analysis but TOC determined
by TOC-UV. 700.0R. The BOD found in range 2101 — 12.67 mg/1
and average 1157.67 mg/l, COD rage 2401.60 — 23.088 mg/l with
average 1397 mg/l and TOC werefound in range 253.63 — 10.58
mg/l his average 193.65. The BOD values were higher than the
recommended levels of WHO 770mg/L.

Keywords: Waste water, Chemical oxygen demand, Biological
oxygen demand, Totaldissolved solids, Total solids and total sus-
pended solids

Corresponding author

n 22022 g1igs- 61443 da=dll g3 -;9)iell :Jﬂl-&dgimgjamm-pjlﬁllﬁl;o




sl
¥l ol ¥ § ovall B pall oLk ddlasSsy el Lulhyullse Jaslilda o Buy)l
¥l o) d¥s s S AYsll Late Gl ) USLa) o omall B pa ] olis s
N Jd) @ iang d5USs s § Sl milas eoady « Gldgll § Sl dslio 3-S5
ol & SlaasSIl Sg L)l o sum) 2016 o J] 2014 s 551 I dubyall i Coy o]
05 o 5z aglaBlys dosy)l J] dlyl] Lilate Coad s Sw gral oall G pall
29l FIASIN Ll ols Ll & 5 amddolss dyiot) Lalilois Late (ovall G pall olis Glis @ oz
287.666 d =)l dlall slg bl & gazmasin Oy ¢ 3/ ooome 442 hawgig I/ oo 134 - 788
hwgis 3/ o2 170 - 1084 dLall sls Ll sang 286.166 dawgie 9 5 / 0-2x032.000 -
dabail dy o5t Sgikl gs sl ColS Lwlall odll pa sy O Liasd . 7 / oo 732
Lot gkl dagdll oo Jel O ddall slgbl & g amodod hwgio -SJs dcbl=ll docall
il g S dygeodl Ao lodl ¢ Ly gdasl] GUSSL dgios 63 5 / pzxle 700 dblsll doxall
8ymlsbl Jeddoatll 3, e (8L I3y daiMI BuuSsh) 8Lbl S ) nouSW L3LeS!
bl e 5wl 63 . TOC-UV. 700 dhawlgy alilod o3 g3y sasl] 953,80) ¢ 5amxaiSJs
A9 « 5 / oo 1157.67 Jawgiog 5 / oo 12,67 - 2101 sabl § oslsad] umwSsYl
059 7S/ e 1397 Jawgie 5/ pozme 23.088 - 2401.60 sukl § (pzeaSW L SlkasSU) do ol
ClS 193,65 dhawste 5 / goze 10.58 - 253.63 GUadl & ss-dsll $50,5U ¢ sammads y5iml]
770 LsUls Lllell domall dalatl Ly o5kl Slgtadl oo sl oSV & el o] o3

FUPINEIN
Introduction:

Use of wastewater in agriculture could be an important con-
sideration when its disposal is being planned in arid and semi-arid
regions. However, it should be realized that the quantity of waste-
water available in most countries will account for only a small
fraction of the total irrigation water requirement. Nevertheless,
wastewater used will result in the conservation of higher quality
water and its use for purpose other than irrigation. As the marginal
cost of alternative supplies of good quality water usually be higher
in water. shortarea, it makes good sense to incorporate agricultural
reuse in to water resources but also takes advantage of the nutri-
ents contained in sewage to grow crops UN (1985).

The availability of this additional water near population cen-
ters will increase the choice of crops which farmers can grow. It is

02022 g1igs-- 01443 24l g2 -¢ g iell :aﬂl-@g&mg;&nﬁapﬁénh-pjlﬂllﬁl;o m




Mekkie Adlan - Dear Mohamed O. Babikir

advantageous to consider effluent reuse at the same time as waste-
water collection, treatment and disposal are planned so that sewer-
age system design can be optimized in terms of effluent transport
and treatment methods. Kuwait (1988). The cost transport of efflu-
ent from in appropriately sited sewage treatment plants to distant
agricultural land is usually always be appropriate for agricultural
use of the effluent. Arar(1988).

Many countries have included wastewater reuse as important
dimension of water resources planning. In the more arid areas of
Australia and the USA wastewater is used in agriculture, releasing
high quality water supplies for potable use. Some countries for
example the Hashemite kingdom of Jordan and kingdom of Saudi
Arabia, have a national policy to reused all agriculture has devel-
oped rapidly since 1958 and now over 1.33 million hectares are
irrigated with sewage effluent .In the Sudan there have not a na-
tional policy to reuse all treated wastewater effluent and have not
already made considerable progress toward this end .The waste-
water in Sudan was considered as one of most challenging prob-
lems facing environment and health of people .In white Nile state
however ,there was no detailed studies which play a big positive
role in the national economy and advancing the development and
process on all different kinds of life, positive aspects or negative
aspects that would affect human, animals and plants and all var-
ious components of the environment .this trend may negatively
affect, both human and other lives as the result of environmental
pollution due to by products and waste of manufacturing pollution
due to by products will most often be harmful it they are not han-
dled in a correct way .

The combination of wastewater from the sugar factory and
sewage water of Assalaya town is mixed in large basins and poured
in “’Elgassir creek” .The farmers used this mixture for irrigation
of their vegetable crops .According to the information in last sum-
mer of the year 2010 which coincided with outbreaks of diarrheal
disease in the white Nile state, especially in Rabak town ,contami-

n 22022 g1igs- 61443 da=dll g3 -;9)iell :JaJI-&,!gj.mg.;J&.o.ﬁa.o&.g.oJ.c-roleJlﬁJ;o




Experimental Investigations of Physiochemical of Waste Water from Assalaya Sugar Factory, Sudan

nated drinking water and vegetables grown in the cartridge may be
the main cause of the breaks of the diarrheal disease .The problem
of wastewater in White Nile State has not been studied in details
.The wastewater is one of the problematic situation in the state
.Until now there was no practical trials involved for the solution
of this problem in the white Nile state .According to the nature of
the state, most of the biggest sugar factories were established since
a long time ago ,for example Assalaya sugar factory.K. V. Rad-
ha(2018) Wastewater treatment processes in recent trends have
attained good removal efficiencies but still fail to remove anthro-
pogenic recalcitrant pollutants released by some industries in the
wastewater.

Material and Methods

Chemical and reagents:

All the chemical which used in an experiments werean an-
alytical reagent-grade were employed for the preparation of all
solutions. The double distilled water used for preparation of all
solution.

Collection of Samples:

The wastewater samples were collected prewashed polyethylene
bottles from four locations A, B, C and D of wastewater steam in
Assalaya sugar factory areaduring Jane2014 to Jane 2016.
Determination Total dissolved solids (TDS):

Total dissolved solid will be determined by evaporating the water
sample to dryness following AOAC (1984). 20mL of each sample
were transferred to weighted evaporating dish (pt. dish) andevapo-
rated to dryness by heating for(1-2hr) at100C° to constant weight.
Calculation:

mg/L of TDSZw

x100
ml sample

Determination of total solids (TS) and total suspended solids
(TSS):
The total solids and total suspended solids of the sample will be
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determined as described by Punmia and Ashok (1998) — cleaned
dish will be taken and ignited to constant weight (W ). Then 25
ml of well mixed sample will be transferred to an above dish. The
sample will be evaporated to dryness at 103 °C for 24 hours, in
constant temperature oven. Then the dish will be cooled in a des-
iccator and weight will be determined (W)

Calculation:

mg/l of TS = 2 YT
\%

Where

W = weight of empty dish

W_=weight of the dish after evaporation

V=volume of the sample

Total solids (TS) include total suspended solid and total dissolved
solid (TDS)

mg/l of TSS=TS-TDS

Determination of Biological Oxygen Demand (BOD):

The biochemical oxygen demand (BOD) will be determined us-
ing Winkler method as described by EEA (2001) as follows. Two
100ml bottles will be obtained with lid and cleaned will. Twen-
ty-five ml samples will be taken in each bottle and 75 ml of the
sample will be added to each of the two bottles. Then the two
bottles closed well.one bottles will be kept in the incubator at (20-
22°C) for 5 days. Then 10 ml of manganese sulphate solution and
2ml of alkali-iodide solution will add to the other bottle below
the surface of the liquid by using a syringe. Then the bottle closed
and mixed by inverting it several times. When precipitate settles
leaving a clear supernatant above the precipitate, shaken a gain
slowly by inverting the bottle and when the setting has produced
at least 50 ml supernatant 8ml of cons H,SO, will be added. Then
the bottles will be closed and mixed by a gentle inversion until
dissolution was completed one hundred ml of the sample will be
titrated with 0.05 M Na,S O, solution until a pale yellow solution
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reached. The 2 ml of freshly prepared starch solution will be added
and titration will continue until a blue colour appeared. The pro-
cedure will then be repeated using 100ml distilled water (blank).
then repeated for incubator sample after Sdays.
Calculation:
BOD as mg/I=16(V -V)
Where V = ml of Na_S O, used for the sample before incubation
V., =ml of Na S O, used for the sample after incubation
Determination of chemical Oxygen Demand (COD):
Chemical oxygen demands (COD) will be determined according
to method described by EEA (2001). Ten ml of the sample will be
taken in a 100ml bottles then Sml of conc H,SO, will be added and
about 1g of copper sulphate (CuSO,) also added. Then 3ml of pre-
pared N/40 KMnO, solution will be added and immersed the bottle
in boiling water for 30 min while keeping the surface of the boil-
ing water at the higher level than the surface of the sample. three
mls will be then be prepared N/40 solution oxalate (Na,C O,) will
be added and immediately titrated with N/40(KMnO,) until violet
colour appeared, then repeated for the blank separately under the
same condition using 10ml of distilled water instead of 10 ml of
sample
Calculation:
COD as mg/I= (sample of ml B) (A8000x1/40)
Where A= ml of KmnO, used for sample
B=ml of KmnO, used for blank
1/40 = normality of KmnO,
8000= ml-equivalent weight of oxygen in 1000ml/I
Determination of Total organic carbon(TOC):
The total organic carbon(TOC) determined by water analyze (mod-
el=TOC OR 700UV).
Results and discussion:

In the Sudan the problem of wastewater was considered as
the one most challenging problems facing environment and health
of people. In the White Nile state however, there was no detailed
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studies concerning this problem. There is no doubt the factories
paly a big positive role in the national economy and advancing
the development and process on all different kinds of life, positive
aspect or negative aspects that would affect human, animals, and
plans and all various components of the environment this trend
may negatively affect, both human and other lives as the result of
environmental pollution due to byproducts and waste of manufac-
turing pollution due to by products will most often be harmful if
they are note in a correct way.

Table (1) shows the level of statistical analysis of different
general parameters for comparison between different locations
.The results showed that there was higher concentration of TDS
mg/1,TSS mg/l and TS mg/I in location A and B,when compared to
the Standard(WHO).The results were also showed that there was
lower concentration of the same above parameters in location C
and D when compared with Standard(WHO),except TSS was high-
er in location(C and D).The results indicated that the concentration
of these general parameters tend to be higher whenapproached to
the factory (location A and B).The overall results indicate that the
concentration of these general parameters increased with increas-
ing rate wherever the distance from the factory was decreasing.
Table (1) The general parameters

Location TDSmg/l | TSSmg/l | TS mg/l

A 788.000 287.666 1084.000

B 711.000 779.000 1492.000

C 135.000 46.000 182.000

D 134.000 32.000 170.000

Mean 442.000 286.166 732.000
(Standard(WHO | 500,000 30.000 700.000
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The table (1), and Fig, ( 1, 2 & 3) shows the level of statistical
analysis of different general parameters for comparison between
different locations .The results showed that there was higher
concentration of TDS mg/l ,TSS mg/l ,and TS mg/l in location
A and B ,when compared with the Standard(WHO).The results
were also showed that there was lower concentration of the same
above parameters in location C and D when compared with Stan-
dard(WHO),except TSS was higher in location(C and D) .The re-
sults indicated that the concentration of these general parameters
tend to be higher when we approach to the factory (location A
and B) .The overall results indicate that the concentration of these
general parameters increased with increasing rate wherever the dis-
tance from the factory was decreasing .

Table (2) statistical analysis of organic constituents

Location BOD mg/1 COD mg/l | TOC mg/l
A 2101.000 2401.600 253.630
B 1301.000 1601.000 253.360
C 1210.670 1560.330 252.900
D 12.670 23.088 10.580
Mean +SD 1157.670 1397.000 193.650
d N
< BOD mg/i; A; BOD mg/I
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Fig (4)BOD mg/l parameters
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The Table (2) and Fig, (4, 5 &6) shows that the level of sta-
tistical analyses of different organic constituents for comparison
between different location. The results showed that there was
higher concentration of BOD mg/l, COD mg/l in location A, B,
andC, when compared with the Standard(WHO). The results were
also showed that there was lower concentration of the same above
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organic constituents in location D when compared with Stan-
dard(WHO). The results indicated that the concentration of these
organic constituents tend to be higher when we approach to the
factory (A, B and C), and tend to be lower when remote away from
the factory(D).

For the TDS mg/l, TSS mg/l,and TS results showed that there
was higher concentration of TDS mg/l ,TSS mg/l ,and TS mg/l in
location A and B, The results were also showed that there was low-
er concentration of the same above parameters in location C and
D when compared with Standard(WHO),except TSS was higher
in location (C and D).The TDS was too higher that may increase
the concentration of all parameters, because some of the which
wastewater was consist of different sold material on its way from
factory throughout location . The result represented that the TS was
high concentration due to decomposed of giving some precipitate
and sold material .The study also observed that the summation of
mean of (TDS+TSS) were equal to the mean of TS that mean the
two parameters effected in the TS finally the study explain all the
general parameters (TDS,TSS,TS) were highly concentration in
this location.

For BOD, COD and TOC.The results showed that there
was higher concentration of BOD mg/l, COD mg/l in location A,
B, andC, when compared with the standard(WHO). The results
were also showed that there was lower concentration of the same
above organic constituents in location D when compared with
Standard(WHO).More over the concentration of the TOC was a
raised also aerobic oxidation both (organic material and bacterial
and oxygen).The result state that the concentration of the (BOD
mg/l) was high concentration due of many factors a raised the
concentration of (BOD) such as: sugar and oil both of them were
come from chanceries, nutrients material a big equivalent number
of microorganism and suspended material .The results also state
that the concentration of the (COD) was high due to presence of
organic constituents, quantity of organic constituents and types of
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organic constituents. it has been noticed practically in this study,
that chemical oxygen demand (COD) values divided by biological
oxygen demand (BOD) values(COD+BOD) where a raised this
values then equal or exceed (5) then there are doubt on the avail-
ability of biological decomposition if the organic materials. In this
cause this organic material may need a long time to be occurred
or it may content some component that inhibit the process of de-
composition and may stop the process of biological oxidation. The
TOC however visas and filtration mud both of them were contend-
ed of high organic constituent it has been noticed practically in this
study.

Conclusions:

The experimentaleffort in this article involved the investiga-
tion of the critical factors that influence wastewater treatments.
The focus of this paper was to determine the physiochemical and
physical properties of the waste water from (ASF) and compared
with standard of WHO for wastewater reuse in the eastern Medi-
terranean region (Saudi Arabia and Jordanian standards for exam-
ple). The sample of waste water were collected from four sources
from (ASF). The study shows that all waste water samples contain
higher amount of BOD value (2001mg/l) However, the COD val-
ue also higher amount (24001 mg/1). Others parameters like (TSS)
the study shows that the value were not permissible to use for any
purpose according to WHO standard waste water and addition the
wastewater was contained bad odour and reddish color and this
indicate that the wastewater were contained higher a mounts of el-
ements. For this reasons the wastewater is not useful to use for ag-
riculture, irrigation and energy purpose unless after being treated.
Generally, wastewater reuse standards in countries of the Region
are either adopted from WHO standards or other international stan-
dards without adapting them to suit local conditions. It is vitally
essential that such adopted guidelines be adapted to prevailing ep-
idemiological, sociocultural and environmental local conditions.
Local studies are essential as they may result in a relaxation of
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the guidelines and thus augment the quantities of reclaimed water
without compromising public health, or may result in the need for
more stringent standards to protect public health. In either case,
such studies are deemed necessary to ensure effective and safe im-
plementation of wastewater reuse guidelines, as this will increase
confidence in reclaimed water as a valuable resource.

The treatment of waste is quite important. More attention and
concentration are being given to industrial waste disposal both na-
tionally and internationally. The Sudanese Government must be
concerned with the treatment process by providing a complete
treatment system in the industrial areas and this result in minimiz-
ing the cost of production and will generate revenue to the country.
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