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ABSTRACT

Present study was conducted for the analysis of pollution load in the
wastewater from edible oil and ghee industries of Islamabad. For this
purpose randomly fifteen (15) samples from five (5) industrial units in
triplicate were collected and various physical and chemical parameters
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were analyzed. The observed data were compared with the National Ph.
Environmental Quality Standards (NEQS) of Pakistan and it was observed

that majority of the wastewater samples contained pollutants beyond the

permissible limits. Due to open disposal of untreated wastewater, the

environmental issue of underground/surface water quality around the

industrial area has been badly deteriorated over the past several years

resulting in the de-oxygenation which could be harmful for aquatic life.

© 2016 Trade Sciencelnc. - INDIA

INTRODUCTION

Water isan absolutely essentia component of life
and playsavita rolein our daily routinelifeand its
pollutionisone of themajor problemsof today. Itis
considered to bethe universal solvent because of its
usein each and every industry and isthrown into the
hydrosphereintheformindugtrid effluentswhichcongss
of both suspension and solution.

Wastewater from industrial unitsin Pakistan is
normally not treated even the capital city, |Islamabad:
thewel | planned city of Pakistan but |acks proper water
pretrestment system and theindustrid effluentisfedto
theNaaLyewhichthenfindsitsway totheRiver Indus
andtheagriculturd fieldsviaRiver Sawan. Thedisposad

of indugtrid effluentshave enhanced thechancesof many
diseases also. Industrial wastewater contains both
organic andinorganic pollutantsin theform of oxygen
demanding wastes, disease causing wastes, mineral
acidsandfinely divided meta setc. Although some of
themintraceamount are useful inbiologica processes
but may becometoxicif present in high concentration.

Generation of wastewater inan edibleoil industry
isof two typesi.e. process wastewater and auxiliary
wastewater. Both of thesetwo vary in concentration
and pollution load. Auxiliary wastewater is of high
temperaturewith tracesof volatile organic compounds
(VOCs) whereastheother oneisrichinoil & grease,
chemical oxygen demand (COD), biochemica oxygen
demand (BOD), total dissolved solids (TDS), total
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suspended solids(TSS), sulfates, chloride, phosphate
and nickel etc.

Theagueousweedsand dgd growthinwater bodies
isstimulated by theoil inwastewater comingfromedible
oil and gheeindustriesresulting in the degradation of
water bodiesfor agriculturd usea ongwith theloss of
Dissolved Oxygen (DO) by eutrophication. DO inthe
range of 4-6 mg/L is very important for agueous
organismsbut dueto bacterid activity it suffersdepletion.
Sedimentsand suspended solidsarisedueto soil erosion
and are of major concern as they inhibit the
photosynthesisby blocking the sunlight.

Industrial Estatel damabad

Industria Estate Islamabad (1-9 & 1-10 sectors)
establishedin 1963 contains morethan 200 industries
and managed by the Capital Devel opment Authority
(CDA). Itisspread over 625 acresof land onthe border
of citiesof Rawalpindi and Islamabad havingagood
network of roadswithintheestate. Number of industria
unitshaveingdledtheir owntubewd|sduetoinadequeate
supply of water from CDA. The waste water drains
originating from theindustria unitsare connected to
naturd drainswithinindugtrial estate. Thenaturd drains
eventudly leedtoasinglemain water streaminthearea,
known as NaaLye and then makeits path to Sawan
River and IndusRiver asmentioned earlier.

OBJECTIVESOF THE STUDY

e Tostudy thewater pollution caused by edibleoil/
gheeindustriesin Islamabad.

e Tosudythepossbleimpactsof different pollutants
released in the wastewater from edible oil/ghee
industrieson plantg*¥ life.

EXPERIMENTAL

Fveindustriesaffecting the surrounding areawere
chosen for the study and samples were collected in
triplicatewithinadistance of 30 meters. Samplebottles
and glassware were pre-washed with 1:1 HNO3
followed by rinsing with distilled water and drying at
80C. All glassware used during theinvestigation was
madeof high quality, acid res stant borosilicate glass of
pyrex. Andytica gradechemica swereused throughout
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and all anaytical parameterswere measured by using

standard methodsinvolving thefollowing instruments.

e SM 802 pH/EC/TDS meter for pH, electrical
conductivity, total dissolved solids

e Spectrophotometer (UV 4000, Germany) for
sulfatesand chemica oxygendemand

e BOD analyzer (JK-BOD-CY) for biochemical
oxygen demand

e AtomicAbsorption Spectrophotometer (AAG6300,
Japan) for nickel

e Classic techniques such as filtration (for total
suspended solids), solvent extraction (for oil&
grease) and titrimetric (for tota hardness, calcium,
magnesium and chlorides).

RESULTSAND DISCUSSION

Unregulated and indiscriminate discharge of
industrial waste is the greatest threat by industrial
pollution and is degrading the environment of the
Islamabad Industrial Estatethrough wastewater, solid
wastesand fumes.

Asfar asthe pH of water isconcerned, it playsa
vita roleinexistenceof aguaticlifeand mgor deviaion
fromitsneutrd vauecould causein thedteration of the
natural biological activities. Also, biodegradation of
organic pollutantsis not facilitated by acidic or basic
water. Measured values of pH are between 7.70 and
8.30whicharewd| withinthepermissblelimit of 6— 10
stinNationd Environmental Qudity Standards(NEQS)
of Pakistan. Thetemperaureof dl effluent samplesfalls
within the permissible limit of 40°C asindicated by
NEQSandit rangesfrom 28.5°C—31.3°C.

Dissolution of ionsfrom dissol ved solidsgivesrise
to the value of Electrical Conductivity (EC) which
increasestheability of water to conduct moreeectric
current The EC values measured in the project area
rangefrom 1266.0to0 2136.5 uS/cm.

Hydrogenation of oil isdonetoimproveitsstability
against oxidation by decreasing the unsaturation. The
processisaso called the hardening of oil andisdone
by passing hydrogen gasthrough oil inthe presence of
nickel ascatalyst!*Y. Nickel beingtheheavy metal isof
great concern because some of it isthrown into the
effluent whileitsmgor portion assolidwaste. In water,
it can exist either in dissolved form or attached to
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suspended material®. According NEQS, the
permissiblelimit of Ni is1.0mg/L but theresultsshow
the Ni concentration up to 13.67 mg/L due to
unregulated release of industrid effluents, the observed
concentration of Nickd wasvery highinal samples.

By definition oil & greaseisamateria recoveredin
the solvent asasoluble substance. It dsoincludesother
materials present in an acidified sample extracted by
the solvent. Presence of fatty matter may also possible
duetolack of specialy modifiedindustrial products.
All sampleshave oil & grease values more than the
alowablelimit asper accordingto NEQSwhichis10
mg/L and results obtained are 36 to 76 mg/L.Where
AC, PU, FA, Sl, SE are the sample codes of the
followingindustriesrespectivdy. ACPediblecil and ghee
industries, Punjab edible oil and gheeindustries, Fazal
edibleoil and gheeindustries, Sitelaoil and gheemills
and Shdaedibleoil and gheemills.

Filterableand non-filterableresduesared so termed
asTota Dissolved Solids(TDS) and Total Suspended
Solids (TSS) respectively. Dissolved solids are
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responsiblefor imparting the col or, taste and odor to
thewater and situation may becomedangerousif the
two or moredissolved solids combineto form another
compound moredangerousthan theorigind . According
toNEQS, permissiblelimit for TDSis3500 mg/L and
for TSSis150 mg/L whereasthe measured val ues of
range from 567 to 1002 mg/L and 137 to 242 mg/L
respectively.

Measured values of BOD and COD are 520 to
1139 mg/L and 1012 to 2105 mg/L which are higher
than the permissiblelimit of NEQSi.e. 80 mg/L and
150 mg/L respectively. Punjab edible oil and ghee
industry (PU) hasthe highest BOD and COD values.
The COD of the effluents have higher COD values
than the NEQS (150mg/L ). Therefore these effluents
need further elimination of COD through proper
treatment methods beforeirrigation.Chlorideionsare
one of the major inorganic anions in water and
wastewater. Results obtained werefrom 218 to 342
mg/L which showsno deviationfrom permissiblelimits
of NEQSi.e. 1000 mg/L. Itisdifficult to reduceits

TABLE 1: Resultsof temperature, pH, eectrical conductivity, nickel and oil & greaseof wastewater samplescollected from

5gheeindustriesof | damabad

Site Temperature (°C) pH Electrical Conductivity (uS/em)  Nickel (mg/L) Oil & Grease (mg/L)
AC 29.73+0.06 8.27+0.06 1378.3+1.15 11.3+0.61 51.3+0.58
(29.7-29.8) (8.2-8.3) (1377.0-1379) (10.9-12.0) (51-52)
PU 30.1+0.1 8.01+0.06 1268.7+1.15 8.17+0.25 36.7+0.58
(30.0-30.2) (8.0-8.1) (1268.0-1270) (7.9-8.4) (36-37)
FA 28.57+0.06 8.01+0.06 2135.3£1.15 9.97+0.06 72.3+0.58
(28.5-28.6) (8.0-8.1) (2134.0-2136) (9.9-10.0) (72-73)
g 31.07+0.06 8.27+0.06 1266.7+0.58 6.28+0.006 75.3+0.58
(31.0-31.1) (8.2-8.3) (1266.0-1267) (6.28-6.29) (75-76)
SE 28.83+0.06 7.7+0.1 1297.7+0.58 13.37+0.12 60=+1
(28.8-28.9) (7.7-7.9) (1297.0-1298) (13.3-13.5) (59-61)

Note : The mean concentrations for each site are given along with their standard deviations and ranges in parenthesis
TABLE 2: Resultsof total dissolved solids, total suspended solids, biochemical oxygen demand and chemical oxygen demand

of wastewater samplescollected

Site Total Dissolved Solids Total Suspended Biochemical Oxygen Chemical Oxygen Demand
(mg/L) Solids (mg/L) Demand (mg/L) (mg/L)
AC 670+1 241.3+0.58 601.7+1.53 1013.7+1.53
(669-671) (241-242) (600-603) (1012-1015)
PU 567.7+1.15 145+1.00 1137.3+1.53 2103.3+1.53
(567-569) (144-146) (1136-1139) (2102-2105)
FA 1000.3+0.58 380.7+1.15 615.3+0.58 1038.3+1.53
(1000-1001) (380-382) (615-616) (1037-1040)
g 620.7+1.15 136.7+0.58 521+1 1095+1
(620-622) (136-137) (520-522) (1094-1096)
SE 604.7+1.15 139.3+1.15 870+2 1513+2
(604-606) (138-140) (868-872) (1511-1515)

Note : The mean concentrations for each site are given along with their standard deviations and ranges in parenthesis
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TABLE 3: Resultsof total hardness, calcium, magnesium, chlorideand sulfate content of wastewater samplescollected

from 5 gheeindustriesof |damabad

Site  Total Hardness (mg/L) Calcium (mg/L) Magnesium (mg/L)  Chloride(mg/L)  Sulfate (mg/L)
AC 200.3+0.58 107.3+0.58 91.741.15 241.3+0.58 167.3+0.58
(200-201) (107-108) (91.0-93.0) (241-242) (167-168)
PU 180.7+1.15 110.3+0.58 70.3+0.58 341.3+0.58 157.3+0.58
(180-182) (110-111) (70.0-71.0) (341-342) (157-158)
FA 132.7+0.58 90.3+0.58 42.3+0.58 218.7+0.58 109.3+0.58
(132-133) (90-91) (42.0-43.0) (218-219) (109-110)
g 167.3£0.58 92.3+0.58 75+1 235.7+0.58 158.7+0.58
(167-168) (92-93) (74.0-76.0) (235-236) (158-159)
SE 198.7+0.58 114.3+0.58 84.3+0.58 279.3+0.58 110.7+0.58
(198-199) (114-115) (84.0-85.0) (279-280) (110-111)

Note : The mean concentrations for each site are given along with their standard deviations and ranges in parenthesis

concentration through conventional treatment which
makesit unfit for irrigation.

Concentration of sulfateinwatersvaries Itshighvaue
iscommon in the effluents of thoseindustrieswhich
employ sulfuricacid. Resultsobtained rangefrom 109to
168 mg/L whicharewd | withinlimitsof NEQSi.e. 600
mg/L. Under anaerobic conditions, sulfateisreducedto
aulfidewnhichon combiningwith hydrogenformshydrogen
sulfide(H,S) whichthenoxidizestosulfuricacidwhich
causes corrosion of the sewer pipes. Hydrogen sulfide
gascan dsobefatal for humansondirect exposure.

The total amount of polyvalent ions especially
magnesium and calciuminthewater istermed asits
hardness. Thisterm arisesfrom thefact that calcium
and magnes um makethewater hard by combiningwith
soap molecules®. The hardnessionshavetendency to
combinewith carbonates, bicarbonates, chloridesand
sulfates thus are responsible for the pleasantness of
water. Total hardness measured was between 132 and
201 mg/L andthat of cal cium and magnesiumwere 90
to 115mg/L and 41.7 t0 93.7 mg/L respectively.

IMPACTSOFWASTEWATER POLLUTION
ONPLANTS

Thewastewater hasmajor damagingimpactson
plantsand thesurrounding popul ation. Wastewater from
edibleoil and gheeindustriescontainsby-productsfrom
processes in the form of oil, nickel, COD etcand is
discharged without any treatment and restriction into
thewatercoursesandrivers. Thispolluted water isthen
eventualy usedfor irrigation purposeby farmersto save
their expensesand itsharmful effectslast for severa
years¥. Also it makesthe vegetation surface aplate

form for pollutants and parasitesinteraction. It also
affects surface water bodies as well as groundwater
bodiesat shallow depth™2,

It was observed that the plantsgrown inthe areas
whichareirrigated withindustrid effluentshavereduced
amount of chlorophyll and carotenethan that of grown
inthenon-polluted aread™. Different medicinal plants
like Lepidium Sativum, Silybum marianum andAmm
visnagagrowingin highly polluted and industrial areas
were also found with elevated concentrations of
cadmium, nickel, lead, iron and coppert.

A lot of nickel discharged into theenvironment has
cumul ative effectswhich can find itsway to sediments
or soil where it strongly attached by the particles
containingiron or manganeseandif itisprovided with
acidic conditionsmakesitsway to ground water. High
concentration of nickel insoil aso hindersthegrowth
of woody plants. It may also enter into thefood chaini.

Presence of oil and greasein wastewater disturbs
the process of photosynthesi sby forming athinfilmon
the surface of water which hindersthe transmission of
sunlight through water necessary for photosynthesis
leading to destruction and creating animbalanceinthe
aguatic ecosystem™. Efficiency of wastewater treatment
is also decreased by the interference of certain
congtituentsof the oil & greasein excessiveamounts
with aerobic and anaerobic biologica processes?. Also
its high amount in the wastewater may reduce the
absorption of oxygen by the recelving water bodies,
henceresulting in the depletion of dissolved oxygen
causing danger to aguaticlife.

TSS consists of settle able and non-settle able
matterswhich causeturbidity of thewater thusreducing
the percentage of light. As aresult, photosynthesis
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Figure?2: Graphical representation of total har dness, Calcium, M agnesium, Chlorideand Sulfate

processisaffected causng destruction of plant lifewhich
inturn, disturbsthe aquatic life dueto its dependence
on these plants. When these suspended solids settle,
they destroy fish spawning grounds and organism used
as basic food by fish and can also plug thefish gills
resultingintotheir mortdity.

Biochemicd Oxygen Demand (BOD) and Chemicd
Oxygen Demand (COD) are the most important

parametersof thewastewater qudity whichindicatethat
how much oxygenwill be depleted from thewater if al
the organicand inorganic matter undergoesoxidation or
biodegradation by bacterid activity respectively. Higher
theva uesof these, moretheoxygenwill depleteresulting
intheriseof pollution level sof thereceiving water body.

Depletion of oxygen generates anaerobic conditions
which cause detrimental impacts on the aquatic life
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indudingthedteration of sreamecology by theextinction
of certain speciesexcept only few which adapt to these
conditions. It dso causesthereductionin popul ation of
normal oxygen-consuming bacteria and makes
conditions suitablefor those bacteriawhich produce
hydrogen sulfide gas (H,S) becausethey prefertolive
onsulfur rather than oxygen'™. Also at low oxygenlevd,
microorganismsinthesewagereducethenitrates, sulfates
andferricinto nitrite, sulfidesand ferrousrespectively
creating agreat nuisancefor theenvironment™®. Hence
theseeffluentsareunfit for irrigation because both of the
soil fertility and ground water can be affected.

CONCLUSIONS

Edible oil/ghee industries in Islamabad are
considered to be the major source of environmental
pollution dueto negligence of the concerned authorities
which has resulted in the ever-increasing stress of
pollutants both on soil and groundwater.

Demand for industridization isneed of thetime but
our environmentisaready much absorbed withindustrid
wastes which is causing the degradation of living
standard of man aswell asfloraand faunaand natural
ecosystem. Water pollution dueto slower rate of self-
purification and regeneration than that of air is
considered to be more complex.

The concentrations of BOD, COD, oil & grease
and nickdl aremuch higher than the permissiblelimitsof
NEQS. Althoughtemperatureof al thesamplesiswithin
thepermissiblelimiti.e. 40°C butit may till accelerate
thelowering of dissolved oxygenlevelswhichisfata
forfish.

ThepH, conductivity, chloridesand sulfatesof the
samplesarewithintherange. Thetota suspended solids
can be decreased by settling the effluent in ponds. Such
water with high concentrations should beavoided for
agriculturd andirrigation purposesand thewholesystem
should beexamined and aworkablemode be prepared
for thetreatment of effluents.
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