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ABSTRACT 

This thesis investigated (llId assessed the levcl or metallic and nonmetallic 

chemical pollutClnts of pollutant loau of cJTIu cnts of Peugcot Automobile Nigeria 

(PAN) situ<ltcd at Kmllllla South . . 

Parameters such as PH, suspenued sol ius, dissolved solids, conductivity, 

total solid, Temperatllre were uetcfJlli Il e using physicalmelhods Nitrate, phosphate 

phenol, and Ammonia were determincd colourimetrically using spectronic 20 

chloride, dissolved oxygen cmboll-dioxide, chemical Oxygen Demand (COD) 

Biological Oxygen Demand (BOD) aud ci:lrboll dioxide were determined by 

titrimetric method of analysjs while sulphate, cyanide were determined by 

gravimetric method of analysis . 

Metals were determined spectrophotometrically using spectrophotometers. 

The result obtained were cOlllp<ll'cd wilh recommcnded standards and it was 

observeu that the effluents is more polluted with chloride and least with sulphate. 



CIJAPTER ONE 

1.0 INTRODUCTION 

The essence ·of this project is to assess the ef[ect of the pollutant 

(colllamjllate) 10ilLl of the ernuetlts frol1l Pel! 'cot Automobile Ni geria Limited 

Kadulla. 

Peugeot Automobile Nj geria Limited located at KadunCl South as at now has 

a high concentration or industrial establislllllCllts wh ich iucludiJlg Jllal1u{~lcturjng of 

spare parts, vehicle assembly plallt etc. And as slleh evidetlls ill 1110st processing 

plallt, process waste or diverse ch8rllderistics (ll1el discharged into ellvironment. 

The outcome, therefore is an enviroJlJllent with either potential or substantial 

quantity of chemicaJ hazard. 'The human, anilmlls plant crops and aquatic lives 

would be adversely affected. 

The scope of this project therefore is to conduct investigation or 311alysing 

by physical and chemical analysis of the effluents from Peugeot Autolllobile 
, 

Nigeria Limited at close or proximate to the point wher~ the effluents from the 

aforementioned Jimited is mixed and hom the outcome of the analysis, ascertain 

the presence or abseJice of these eJlvironmental polluting chemicals expected to 

have been discharged by Peugeot Automobile Nigeria Limited Kaduna covered 

within the scope or this assessment. 



In this regard, the assessment or the pollutant load will be restricted to t,he 

pollutant whose source of origin is the Peugeot Nigeria Limited whose effluents 

are discharge illto the environ1l1cII1. 

The reason of this project assessment is provide analytical evidence to 

support 0': negate the notion that PCllgcol Automobilc Nigeria Limitcd 1S 

susceptible to chemical pollution to a ccrtain degree with a view of rc.commending 

ways and method of eliminating or rcducing thcm to environmcntally permissible 

level. 

In cOllclusion, the presentation of thc report of this assessment will adopt the 

following ·forlllat. 

1.1.1 An appraisal of the effect of environmcntal pollution from the 

Peugeot Automobile Nigeria Limited source alld the effect of these 

pollution chemicals on hUlmlll, animals, plant crops and aquatic lives. 

1.1.2 Quantitative analytica1 assessment of the presence of these 

chcmical pollutioll di scharged illto thc Kaduna cllvironmcnt 

pmticularly the environment is polluted. 

1.1.3 To drawn cOllclusioll Illld reco lllmendation. 

1.2.0 Aim and objectives . 

The basic objcctive in assessing or analysing the chemical impact of the 

pollutant load of the effluents from Peugeot Automobile Nigerja Limited Kaduna 
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located at Kaduna is to detcrminc the loading or quality or cOJltalllinatiug thus non 

Illct(}l and hcavy metal discharged . 

This (IIwlylical study has UUUIl u;lITiuu Oll t: 

1.2 .1 To dcterminc the erred of toxic chemicals to organism in the 

ellvironlllcllt reeeivillg thelll . 

1.2.2 To dctcrmine the strcngth of the pollutant offensivcncss of 

sewage to the sense of sight, total suspellded and sellable solids. 

1.2.3 Aimed at collecting information about the possible pollution 

c(luscd by Peugcot AutollloLJile N iguria I ,illl ited Kadulw . 

III Nigeria a tropical coulltry, there is ,111 incre;lsillg awarcness that 

pollutioJl and contamination or tllc ellvirolllllcnt is most unwanted dlld 

therefore measurcs to stop pollution should not only based by the 

improvement of human cOllditioll but ralllcr should be judged from 

ecological standpoint. 

3 



CHAl'TER T""O 

2.0 LITERATURE REVIl~'i\1 

The terlll effluents refers to the liquid discharge which comes out of the 

industries as waste. The effluents contains a Illlt!lber oC sl.lbslatlces as impurities 

and thus as a source of pollution. 

Pollution is defined as the existence of cOlltaminants in the environment for 

a long period ip time. 

. 2.1.0 COMPOSITION OF EFl< LUENTS 

The composition of industrial e111uents depends Oil the nature of the 

illdustrial activity and type of raw material used. The dIluent is composed mainly 

of water but also contain a Humber of other substances in various concentrations. 

These substance are either dissolved or suspelJded in the liquid and these include 

surfactant organic maUer, sulphate phenol phosphate etc. 

2.2.0 CHARACTERISTIC OF EFFLUENT 

These characteristic can be classified into three matll group viz: - physical, 

chemical and uiological characteristic, however, ouly the physical cilat acteristic 

should be treated. 

2.2.1 PHYSICAL CHARATERISTIC 

4 



The most important pbysical char<lcteristic of the efil uent is its total solid 

content which is composed of floatill g maller, maller in suspension, colloidal 

lIluller and lIIaHer in solutioll, other pbysical characteristic iJlclude odour 

temperature, turbidity colour, and electrical conductivity. 

2 2 TOTAL SOLIDS 2 . . 

Analytically, tlle total sol id COJltellts of wastewater is defined as all the 

matter that remain upon the evaporation at l03Co - 150C
o

. MaUer that has a 

significant vapour pressure at this temperature is lost during evaporation and is not 

defined as a solid. The total solid could lJe a either suspended or filterable solid. 

The sLispended fraetioJl ·incJudes the scttl ca blc solid that wiJl scttle to the boUom of . 

a cone shape container in an hour period. While the filterable fraction consist of 

colloidal and dissolved solid.· The colloidal fraction cOllsist of the particulate 

matter with an approximate diametre range [rom 1ll1U - lu. The dissolved solids 

consist of both organic and dissolved solid consist of both organic and inorganic 

lIIatter that arc present ill the true solutioll ill waler. 

2.2.3 ODOUR 

Effluent's odours are lIsurtlly caused by gases produced through the 

decomposition of organic inaUer. Thc lIlost characteristic odour of efflucnt is that 

of Hydrogen Sulphate (H2 S ) which is produced by anaerobic micro-organism that 

5 



reduces sulphate to sulphide. The industrial effluent may CQlltaill either odourous . 

compound or compound that produce during the process have been rated firsJ in 

. concern of the public relative to the implementation of ·wastewater treatment 

facilities. The elimination of odours has become a inajor consideration in the 

design and operation of wClslewatcr colledi'olJ, treatment and the disposal facilities 

especially with respect to the public acceplance of these l~lcilities. 

The importance of odour in human terms is· related pnmary to the 

psychological stress they produce rather than to the h.arm they do to the body. 

Offensive odours can poor appetite for food , lowering of water consumption, 

impaired respiratioll, nallsea and vomiting and mental perturbation . III an extreme 

situation, offensive odours can lead to deterioration of personal and community 

pride, interfere with human relations, discourage capital investment, lower socia­

economic status and rettln.l ground. These problems can rcsuJt ill a declinc in 

market, rental property values, tax revenue payrolls and sales. 

2.2.4 TEMPERATURE 

Effluent's lemperatureis cOlllmonly hi gher titan that of water supply 

because of industrial activities. 

The tcmperature of eflluent IS very important parameter because of its 

effects on the aquatic life, chemical reaction and reaction rate and the suitability of 

the water for beneficial. tlses. · For example, increase in temperature can cause a 
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challge in the species exist in the receivill g waleI' body. Oxygen in addition is less 

soluble in warm than cold wqter. The increase in the rate of Biochemical reaction 

that accompanies all illcreasc IClllperalurc cOllIbined i~l sllrl~lce water can oneil 

cause serious depletion in dissolvc oxygen conccntralion in the sUlllmer month. 

AbnoJ'llICllly high temperature Celli fosler thc growth or 1I1ldcsinlbJc w~ltcr alld 

enluellt fungus . (G. TECHOBANGLONS 1979). 

2.2.5 PH VALUE 

It servcs as the measure of acidity or alkalinity of a substance amI it is the 

usual measure or me(\IIs of expressing the hydrogen JOll S conccJltratioJ] of a 

.substallcc. Wastewater with [Ill adverse cOllccnt ration of hydrogen Ions is difficult 

to treat biologically and if the concentration is not altered prior to its disposal, it 

Illay alter the cOllcentration of the rcceiving water al\d as such can aficct the 

aquatic life. 

PH ,is generally defined as the log'lrithm of the reciprocal of hydrogen Ion 

concentration ill a solution . 
] 

PH = log (1+1-) 

= log (I-I-I-) (G . K/\ ((AB J)SE, (978) 
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CONDUCTlVITY 2.2.6 

Conductivity is the llumerical expressIon of the ability of an aqueous 

solution to conduct all clcclric Cll1'rcllt ill the systeill .. This ability depends 01\ thc 

presence of Ions, their total concentration and as well as on· the temperatme of 

measurement. Solution of llIost inorg,lIlic clcicis, bases <mel salls are relatively good 

conductors, while molecules of organic compollnds that do IlOt dissociate ill 

aqueous solution conduct current very poorly. (APHA et a l. 1985). The electrical 

conductivity determinatioJl serves as a velY useful purpose in chemical analysis 

and also in the estimatioJl of total. dissolved solids. 

2.2.7 COLOUR 

Industrial waste water produces colour depending on the purpose the water 

servcs and chemical used in the {~lclory . The orgallic compounds arc broken down 

by bacteria similarly the dissolveu oxygell in the waste water is reduced to zero 

and the colour ultilllately changes to black. In .this condition the water waste can 

be said to septic or stale. (G . TECHOBJ\NOGLOUS, 1979). 

2.3.0 CI-JEMlC/\L CIIJ\\U\TI.mJSTICS OF WJ\STE WATI~R 

2.3.1 1\ L 1(/\ LIN ITY 

This .is a phenomenon which IS a result of the prescnce of hydroxide, 

em-bonnIe and/or bicarbonate of elctt-lenls such as Calcium Magnesium Sodium, 
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Potassium and AmlllOlli ,l. Bul Cakiulll and Magnes iulll are mosl common. 

Alkalinity gives the waler abilily to neutralizc acids. (U.M . PARKER, 1975) 

Alkalinity which may. bc duc to thc cxccss o( ;dkaliuc earth llIetal COllcclltraliolls 

ions is significant ill determining the suitability of water for irrigation . Alkalinity 

mcasurements me <llso used ill the illt c rpre t <l ~i o n of waler and W<l ste water 

lreatment process (API-IA at, a1. 1985). 

2.3 .2 CHLORIDES 

This is preseJlt practically ill all Corllls or waler alld it is one of lhe major 

inorganic anions in water and waste wilter. Al oJlg the seaGoast, chloride may be 

presellt in high GOJlcelllraliolls beGtlllsc or leakage or sail water iJlto lhe sewage 

system. Hlllay also be jllcf9ased by industrial process. (G. TECHOBANOGLOUS, 

1979). 

Chloride imparts sally hisle, illterferes with AgriGultural and industrial 

process . 

2.3 .3 CYANlDE 

It is aile orlhe toxic iOlls formed ill waslc waler. Cyauide as sodium cyanide 

or hydrocyauide is widely llsed as clll industrial material. Usually . cyanide from 

w(Jste water are as (J result of ore exlr;lclillg alld Illillillg, pholograpbic proGcssing, 

Goke furnace, synthetic fibre, case hardelJing and industrial gas scrubbing. (C. J. 

PATTERSON, 1975). 



Hydrogen cyanide HCN and Cyanide arc highly as a dose of 0.02 ppm. As 

poisonous, they are rapid in their action when these compollnds are inhaled in air 

or ingested the physiological effect involves ;In inactivation ' of the cytochrome 

respiratory enzymes preventing tissue utilization of the oxygen carried by blood. 

(JOliN WELLY & SON INC. YOI., .2 I ()OS) . 

2.3.4 SULPHIDE 

It common presence in waste watcr comes parlly from the decomposition of 

organic matter, sometimes from industri<ll waste butlllostly from anaerobic Micro­

organism's reduction or sulphate to sulphide. Hydrogen sulphide escapcs into the 

air from slilphidc waste water which const.itute odollr nuisance, It attacks metal 

direclly and indirectly and cause serious corrosioll of cOJlcrete sewer because it is 

oxidised biological1y to 1~hS04 011 the pipe wall (APHA et. ] 985). 

2.3 .5. PHENOLS 

Its presence ill efI1uent leads to the formation of chlorophenol that is 

odoriferous and objectionable tasting, al so toxic to aquatic life. (JOHN WEILY & 

SON INC. VOL.2, 1968). 

2.3.6 AMONIA 

This is non-persistent and a 110r cUll1ulati ve toxic compollnds which arises as 

a rule from aerobic or anaerobic decomposition of Nitrogenolls organic compollnd. 
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Amlllonia and Ammonium compound, even ill a relatively small amount are toxic 

to aquatic Jives. 1 he Toxicity cOllcelltration or dissolve oxygen. (L. KLEIN, 1959) 

2.3.7 CHEMICAL OXYGIJN DEMAND (C D.) 

This is defilled as the amount or oxygell con.s lILlled under specilJc condition 

III the oxid;llioll or org<lnic alld oxidis(lble luI' the inllllcilce of chloride. But 

Biochemical Oxygen Demand (UOD) serves .I S the llseful measure of the quality of 

biohydrable matter wbich serves [or bacterial CR. B. OCAN e1; al ! 98l). Also the 

sample from specdic source,' COD or organic carbon or even inorganic matter. 

2.3.8 MhTALS 

Trace qualltity or heavy 1I1etai ~)llC ll as lead, 1011 Copper, Zinc chrom ium etc. 

are important constituent of most waste water. Some metals are toxic to aquatic 

110ra and fauna ever in relatively low concelltrations. They can also accumulate 

Ihrough food to affcd 111.111 who eat fish or fish. Acceptable level of discharge to 

natural water varies with a particulm metal bllt in general, level an effluent will be 

limited to forl11 0.5 - 2glll? (A. A. MOSS, 1978). 

2.3.9 HARDNESS 

"J-lardness of waste water is Ilot hazard to heaHh but statistical correlation 

between hazard and certain type of cardiovascular disease has shown to posses the 

exact relatiollship". (Y. O. ARANSIOLA, 1977). Hardness sometimes cause 
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deposition of scale in boilers, dama ge to some illclustrial process and causes 

objectionable lest in palatable waler. 

Hard waler is lhe Olle that docs nol form lalher easily on application of soap. 
-

Though there are two types of hardness in water ' name1y i.e. temporary and 

permanent Iwrdness, bolh me however caused by the presence of Calcium and 

Magnesiulll lOllS in the forlll of sulphales, chlorides alld bicarbonates. 

2.3.10 CARBON-DlOXIDE 

It is a major respiratory producl of photosYllthetic plants and animals, and a 

·decomposition product of organic mat.ler and a certain rv1inerals . \Vhell dissolved 

ill waler cai·bon-dioxide cOlltribute siglli J"icantly to COl1llllotion of water-handling in 

steam condesate system. (MC GRAW HILL EN CYCLOPEDIA OF CHEMISTRY). 

2.3.11 PHOSPHATE AND NITRATE 

They stimulate algae and aquati c growth . They can calise 

methamoglobunemia in infants (blue babies) (Me GRA W HILL Sanitary Science 

ami Water Resources Engineering). 

1.2 



'CHAPTER THREE 

EXPERINII~N'J 'AL JVIE'j 'UODOLOGY 

3.U SAMPLING/QUALITATIVE ANALYSIS 

Sampling is a process of obtaining a representative portion of the matcrial 

com.:emed. SOllle gencral rule applic,lblc to all s:llllpt'illg proccdurc arc : 

(a) The sa~llple mllst represcllt tllc cOlldition cxisting at the point taken. 

(b) The samples mllst be of sulTicicllt VOh/LllC' and must be taken 

[requcurly ellough to permit rcproducibility of tcsting rcquisite for the 

desired objective LIS conditioned by the /ll ctllod of allalysis to be employcd. 

Proper s<1l11pJiug techlliques an.: vit,Il' fur accurate tcsting in evaluation 

stulhes. To be a representative of thc entire l1ow5 sample were taken whcre w()ste 

water (eflluellt) have mixed . 

There arc various methods or sampJing this illclude Ute gr(]b Jllcthod, 

composite and continuolls sLlllIpJiug mcthuds. 

Cornposite mcthod of s<lI11plillg \v;lS lI sed alld takcll 011 a hour basic frolll 

8.00<.1111 to G.OOplll 

3.1.0 METHOD OF SAMPLING 

The po lyethylenc sample container werc washed with COlle. Hel rinscd with 

dcionised watcr several limes and allowed to dry. At thc point of collection of the 

13 



sample the cOlltainers were washed with the sample and then filled with the sample 

and corked. 

The two salllple colleckd [roll I Pcugcot !\\llulllobi Ie N igeria K~l(.Iulia 011 

different days, one was collected on 81h November, 1993 and the other was 

collected 011 1 ilL November, 1993. J nforillation such as sample location dated and 

tillle of collection were Biven for easier identifi.cation. 

Since it was not possi.ble for all the sample to be analysed the same day, they 

were preserved in the refrigerator. 

3.1.1 SAMPLE PRESERVATION 

II is theoretically knowlI that nil waste water undergo both chemical and 

biological challges on standing even for a few minutes. Certain chemical c11arge 

alter the chemical structure of the constituents of water waste that are function of 

the physical change. They we're ill <i rc1I'igcrator at a temperature of about 4Co. 

At this temperature any change that may occur was small and wiJl be cOJlsidered in 

cOllsequential ill clIecting this analysis. 

3.l.2 LABORATORY SAMPLING 

The waste waters ill theh cont<llller ,,,'ere shaken vigorously fo(' about a 

III illutes to ensure tborough llllXLl1g. Then a specified aJllOllllt and treatment 

required for each determination was carried out. 

14 



EQUIPMENTS 3.2.0 

(1) PH METER 

(2) CONDUCTIVITY MbTI ~: I\ 

(3) BALANCE METER 

(4) ATOMIC ABSORPTION SPI ~CTI\O PI JOTOMETER 

(5) SPECTRONIC 20 . 

(6) THERMOMETER 

(7) HOT PLATE . 

(8) OVEN 

(9) FLAME PHOTOMETER SI I~CTROPHOTOMETER 

3.2.1 QUANTITATIVE ANALYSIS 

3.2 .2 PH DETERMINATION 

The PH meter and the associated electrode were standardized against lhe two 

reference buffcr solution of PH 4.0 and 9.0. The. electrode were then rinsed wilh 

di stillcd water. 

The PH of the sample was lakelJ as lhe reading indic(lled on the scale by the 

poiuler 

3.2.3 CONDUCT1VITY MEASUREMENT 

The conductivity cell was rinsed several times wilh distilled water and then 

with the sample. 
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. d d The The sample was pul in a beaker ;:lIld the conductivity cel.l mtro uce . 

reading was taken and recorded 

3.2.4 SUSPENDED SOLIDS 

An empty what Illan filter paper was weighed (W I) and was Llsed to filler 

lOOml of the sample, the suspended sol ill was dried in the oven at a temperature of 

-\ 03 0 c for 30 mjnutes . 

It was cooled in a dessicalor and finally reweigh (W2)' Tlle suspended solid 

was calculated llsing for'11lular. 

. W 2 - \V\ X 100 x 100 

Where W \ = Initial weigh of filler paper. 

W 2 = Final weigh of filler paper. 

100 anu 100 me eonstal1ts. 

3.2.5 DISSOLVED SOLIOS 

1\ clean dry beaker was weighted empty (WI) and 100m\ of the filtrate 

obtained was transferred into it. 

lt was carefully heatcu to drYlless Oil a hot plate. The beaker contaiuing the 

solid residue was cooled ill a c.Iessicator ,wei reweighted. 

The heating cooling and weighing process was repeated unlil a constant 

weight was obtained. The total dissolve solid was calculated lIsing the same 
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formular as far slIspended solid only that ill this case WI (Inc! W2 are the initial and 

final weight of the bearer respectively. 

3.2.6 TOTAL SOLID 

The total solid WclS obtai lied by (ldding IlJe SLlspended solids cHld the solids 

together. l.e. Total solids = slispended solids and Dissolved sol id. 

3.2.7 PI-lliNOL DETERMINATION 

100ml oftlie sample was measured inLo a beaker and the PH AqjusLed to 3.0 

with phosphoric acid so lutioll (I +9) . 11111 of copper sulphate was added and the 

mixture transiCrred to (I distillatiou apP<lratlis wilh a IOOml graduated culiJlcler used ' . 

as a receiver. Distillation was sLopped aIler 95JllI of the sample had distiJled and 

lOOml of distilled water were added to the distillation llask after boilillg had 

te(lsed and the distillatioll continued about 1 OOIlJi of the disLillaLe was cooled. 

50m] of tlte distillate were tral1sferred into a lOOmi volumetric nask 'and 

diluted to the Jllark with distilled water. I\lso ;\ blcmk was prepared consisting oe 

100mi of distilled waLer. 

51lJI of A III III on i UIII chloride (NII4C I) was added to c(lch of the llasks and 

the PH adjusted to about antipyridine solutioJ] and 2ml of 4-amino anti pyridine 

solution and 2ml of potassium ferricyallide (KJFe{CN}6) were added respectively 

with immediate Illixing c:tlkr each additioll. 
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The solution were allowed to stay lor 3 minutes fOl: colour development after 

which the absorbance or the sample W,l S measured against the zero absorbance of 

the Ulc:lIlk at 51 Olllll. 

Calculation 

Phenol jll pplll . = Absorbance x 1\ 
S 

Where K = Calibration factor = 2g4.4 

S = Volume of sample used. 

3.2.8 CHLORIDE 

50ml . of the sample was poured into a conical flask and 1.0ml of potassium 

chromate indicator solution added and Illixed properly. The solution was then 

titrated against 0.025N sjlver nitrate standard solution . from a burette until the 

brick-reel colour persisted throughout the sample. 

Calculation 

Chlorine in pplll. = V I - V 2 X N x 7 1,00 
S 

. . 

Where VI = Volume of AgN03 required to titrate the sample. 

V2 = Volume ofAgNO] required to titrate lhe amollnt of VI 

N = Normality of silver Nitrate 

S = Volume of the sample used. 

3.3 .7 AMMONIA DETERMINATION 
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Sodiulll hydroxidc (NaOH) was ~J(.lded to lOOm1 0'[ the sample lo adjusl the 

PH to 10 ,5, Two drops of sodiulll pot<lss iul1l , la rtrale was "dded and shaken ve~'y 

well. Iml or Nesslcr lor 20 minutes for colou r dcvclopmclIl, thc absorbance was 

then taken. • 

Calculatioll 

Amlllonia Njtrogcn = A x 1000 
S 

Where A = absorbance 

S = Volume of the saLilple 

Al1l1l1ol.lja = E x 1.22 

Whcre E -: Alllllloni,l N ilrogcn Ill g/li!rc. 

3.2.9 DETERMINATION OF NITRATE 

Sml of the sample was taken ill 50ml dry beakcr and 1ml of brucine 

slilphanilic acid solution was added . 

'I a III I or concclltrated sulphuric acid W;l S IllcasurClll ClIl into another SOml 

flask . 

Thc contents of thc two bcakers wcre thcn mixed by carefully adding each of 

the sample when thc brucinc sulphan i I ic acjd solution to thc bcakcr containing thc 

concentrated suJphaniJic acid. By pouring from one beaker to , the other for six 

times, proper mixing was obtained. The beaker containing the sulphanic acid was 

rinsed with I OOml of distilled water ill(o (he beaker containing the mixture. 

19 



r 

The mixture was kept in the dark for tClllllillutes for colour development and 

the absorbance was measured at 41 OHm ilgainst a blank whidl was given thc same 

{l'eatmcnt as the sample except that the mldilioll r brucine sulpilanilie acid solution 

was omitted. , 

3.2. '10 SULPI1ATE DETERMINATION 

The sample was filtereu and 200ml'was taken ill a beaker, the PH adjusteu to 

3.0 and 10ml of Hel Clc.lcled . The acidified solution was heated to boiling and 5ml 

of hot Barium chloride solution added slowly while stirring vigorously. The 

temperature was kept below boilillg unlil the liquid was clear and the precipitate 

. has settled completely. 

The solutlonwas filtered on a fine filter paper and the precipitate washed 

with hot water. The filter paper and its contClct was then l?laced in a platinum 

crucible and igllited at temperature of gOOOc for 1 hour. The platiniull1 crucible 

was cooled in dessicator and weighed . 

CCllculatioll 

Sulphate Illg/1 = W x 411/500 
S 

Where W = gra1ll1l1 of Bariulll sulphate 

S = volume of sample 

4 J 1/500 = a COIlS{Ullt 
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3.2.11 CYAN IDE DETERMINATION 

50ml of the sa lllple was acidified wilh dilule Ililric ,Icid in ,I beaker to 

pi'evellt the precipitation or other sil ver sa lls, slich ClS pbosphate <l1H.I carbonate 

which might form ill ncutral solution , (l llll ,lisa to produce a more readil y filterable 

precipitate. 

To the cool acidifI ed so lution, 0.1111 silver Nitrate so lution was added slowly 

with constant stirring. This was cOlltilllled unt il precipitated, this was detected by 

ad ding few drops of silver nitrate to the supernatant solution which did not give 

any precipitate. The so lution was then kepi in the dark fo r one hour before 

filteratioll .. 

e., 
The precipitate was collected in a weighed filtering crucible and wash three 

times by decantation with JOcm 3 of dilute nitric acjd. The precipitate and the 

crucible was tried ill all .oven at 140°c for olle hour, cooled in a dcssicator and 

weighed to a constant weight. 

The cyClnidc was precipitated according 10 the equation. 

CN x Ag x __ I\gCN. 

Ca I cuI ali Oil 

CN 
. XXB 

-lJl ppm = - xs 
W 

Where X = weight of the prec ipitate 

13 = weight of eY~lllidc 
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W = molecular wei ght of silver cyanide 

S = volume of sample used. 

3.2.12 PHOSPHATE 

50ml of the sample was taken ill a flask alld 25ml of allllllonium molybdate 

vanadate solulioJl was 'Jdlled. Aller a thorough mixing the lIlixture was allowed to 

stay for two minutes for colour development. Finally, the absorbance was 

measured with a spectJoti.c 20. Distilled water u.sed as the reference sample. 

DISSOLVED OXYGEN DETERIVIINATION 

2ml of mallganous sulphate solulion and alkalille iodide-solution azide 

solution were added respectively to the sal1lple ill the bottle mixed by enverling the 

bottle several times and allowed to stand. After the floc has settled, 2ml of 

sulphuric acid were added. 

100ml of the sample was taken in conical flask and immediately titrated 

against 0.025 sodiulll thiosuJplwte solution to C\ pale yellow colour, then 2ml of 

starch was added and titration continued to the disappearance of the bluc colour. 

Calculation 

Dissolved oxygen in ppm = T x 0.2 x 1000 
S 

Where T = VolulUe of 0.25 sodium thiosulphatc solution used. 
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S = Volume of the sCllllple uscd . 

3.2.] 3 CARBON-DIOXIDE DETERMLNATlON 

ALKALI BLANK DETERMINATION 

To 80ml of carbon dioxide free waler, suffi cient stmluanl sodiulll hydroxide 

V'1S added to yield PI I 8.5. Aller which il WIlS titmicci to PI I 5.0 wilh stand<lrd 

lydrochloric acid. 

20ml of standard sodiuln hydroxide was added and thcn titrated to PH 5.0 

vith standard hydrochloridc acid . 

The volull1e of standard hydrochloridc acid correspondillg lo carbon-dioxide 

II 1 III I oif stalldard sodiulll hydroxidc is given by . 

13 -- 1\ = X 
20 

where B = Volume of Eel required to litrale to PH5.00fthe addition 

0(" 20ml of stalldard sodium hydroxide i.e. ill the second stcp of the 

proceLlure. 

A = Volulllc of lle! required (0 titrate ("rom PI-I 8.5 to PH 5.0 

100ml of t.he sample was taken ill a beClker Cll1d tritrated hydroxide 

{Vlx}NaOH). Then it was titraled from PH 8.5 with standard hydrochloric acid 

Calculation 

CO2 ill pplll. = 45,6000 x N x (V I V2 x X) 
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S 
When N = Ilormality of Hel 

3.2.14 

V1V2 
= volullle of Bel required to tilrate the ullboiled and 

V5boiled sample respectively fro\11 PH 8.5 to 5.0 

V1X, V2X = Volume ofNaOI{required to adjustunboiled and boiled 

sample respectively to PH 8.5 

X = Volume of Bel required to titrate the Co2 in 1ml of base from 

P I-I 8. 5 to 5.0 

s = Volume of sample used. 

BIOLOGICAL OXYGEN DEMAND 

IOOml of effluent was placed iu 250mJ with dilution water. The diluted 

solution was poured jnto two BOD boltle and one was jncubated for 5 days at room 

temperature of 20°c. 

The remaining bottles were carefully opeJled and into it 2ml of manganese II 

sulphate, sodium azide and 50% sulphuric acid were related <Uld then sbaken. The 

mixture was titrated against 0.025N sodium thiosulphate solution to a yellow 

colour. I LUI or slarch indicator sol.utioll was added and titrated to colourless. 

After 5 days, the contents of the incubated bottle was treated as above. A 

bJank was also set up using 100m1 of distilled water. The Biological Oxygen 

Demand was lite calculated [mill the lb(;\ obtail\l~d. 
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3.2. J 5 

Calculation 

11111 O.025N sodium thiosulphate = O.2g dissolvcd O2 

Dissolvcd oxygen ppm = Q) x Titre ": 1000 
BoUle Volumc 

BOD = CDI - O2) - (1)3 - U/I) x T 
V 

Whcre OJ = Dissolvcd oxygcn before iucubation for blank. 

D2 = Dissolvcd oxygc lI aftcr illcubation ror blank 

D3 = Dissolved cixygcn before incubation for sample -

D2 = Dissolved oxygc lI altcr incubation a sa mple 

v = Original samplc of the sample Llscd 

T = Volume of dilute solution 250m1. 

CI-lbMICAL OXYC; EN DEMAND 

I ml of the sample W~lS placed ill 50ml volullletric nask diluted to 50mi mark 

with dist.illed waler. Ig of Jll ercuric sulphate, 5ml of CO li C. H2S0 4 acid , 19 si lver 

sulphate and 25ml of potass ium dicholll ilte solutio n were added. The mixture was 

placed on the ice bath alld 701.111 of cOllce lltrated 1 hSO'1 acid cHided. 

The mixture was then rel111xed for two hours at a room temperature of 200°c. 

The mixture was cooled and diluted to 300ml with distilled water. A blank 

contail1ing distilled water was treated ill thc samc w'as in allother Hask. 8 drops of 
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phenarthroline ferrous sulphate indicator were Cldded into the solution and titrated 

ferrous ammonium sulphale solution lo a reddish brown ~olour, the chemical 

oxygen demand was thel\ calculated from the data obtained. 

3.2.16 

Calculation 

COD = Tilre for blank-Tilre (ai' sa mple x N x 8,000 
Volulne ' of sample used 

Where N = Normalily of ferrous Ammoniulll sulphate 

Solutioll = 0.0250N 

8,000 is a constant. 

DETERMINATION OF lVIETALS 

The samples were digested with analyti~al graded reagent Nitric acid before 

the determination of the metals. Di lution series to get working range of the 

standard solution were prepared. Atomic aborpholl spectrophotometer was used in 

the dterminatioll of metals. 

lVIETAL DETERMINATION BY i\ TOIVIIC ABSORPTION 
SPECTHOPIIOTOMETER (AAS) 

PRlNCIPLE OF (AAS) 

The prillciple is based 011 tile [a~l , whell the clemelJ! of interest in the sample 

passes over a flame, it be~ome dissoci (ltcd [rom its chemical bonds and is placed 

inlo (Ill lIn-exciled lIll-ionised "ground slale". 
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It is then capable of absorbillg radiation at ~isc[cte line of narrow band 

width . The desired clelllent ill the S<llllple CiJll be cOJlsitiercd as being able to 

absorb only the reasotl(lllce lines whosc wave-lengths correspond · to sOllle high 

level. 

The )1()ITOW ellllSSlon linGS which are to be <lbsorb by the s<ll1lple arc 

gener<111y provided by hallow cathode nlilde of the elelllellt being sought. Such a 

lamp emits only the spectrulll of the desired clement. 

PROCEDURE 

1001111 of the sample. were pbced ill (l beaker and 51111 of conc. Hcl acid 

'ldded . It \ViIS eV(lporatcd 10 101111 on <I Ilot pJ;ll e and dilllted to 1001111 wilh distilled 

water. 

The illstrumellt was switched Oll and the correct wave length for the desire 

clement was selected lIsing selection knob . The correct lamp call for the desired 

element was thell selected and put into plate. The air and acetylene valve were 

tben opened. The fuel lille was opened and ignited by pressil~g the ignition knob. 

The recorder base liue was then set by turning tile zero knob. A standard solution 

of the desired clement was thell introduced into the illstructioll by pl<leing the 

suction tube suek in the solution which then passes over the flame, become 

dissociated and absorbs radiation proportional to its concentration. The recorder 

then draws a peak proportioJlal to the concentration of the solution. The sample 
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was then treated in the SClme l11Clllner. The peak produced by the sample was then 

compared to that or the standard alld (he concentration of the element kin the 

sample was calculated usillg (his forllllllm: 

Metal (ppm) = conc. Of standard x peak length of sample 
i)eak length of s(<lnumci . 

Metal c1elllents dctcrm ined ;md (Iwir wave lengths arc I isted below: 

ELEMENT . '" AVE LENGTH 

lRON 248.3 

ZINC 2] 3.8 

CHROMJUM 357.9 

CADM1UM 228.8 

NICKEL 232.0 

LEAD 283 .0 

COPPER 324.8 
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ClLAPTER l~OUH 

4.0 TAllLE OF ALLOVt'I~D STANUAH.l) LIMITS FOR TREAD 'EFFLUENTS 

----~ 

l)ARAMETI~R STANDARD LI1\11T 
--------------------------------------------------------------------------

TPM PERJ\TU IU~ NOT TO I ~XCliED 32.50 c 

PH 6.0 - 9.5 

TOT AL SOLIDS 1,500 mg/lilre 

ELECTRICAL CONDUCl'IVrI 'Y 90mv 

Pl·lENOL 1.0pplll 

CYANIDE 0.2pplll 

PHOSPHATE 50 ppm 

SULPHATE 450 ppm 

NITRJ\TE GOO ppm 

AMMONIA 1.0 ppm 

DISSOLVED OXYGL~N 250 ppm 

CARBON DIOX1DE 11-00 ppm 

CHEMICAL OXYGEN Dli MAND 5.2 pPIll 

800 AT 20°c 20 ppm 

LEAD 1.0 pplll 

.1 CJ\DMJUM 1.0 ppm 

29 



CHROMIUM 1.0 ppm 

ZINC 1.0 ppm 

NICKEL I .c~ ppll1 

COPPER ] .0 ppm 

Obtaincd from Flclltye M.E, Qu;t1i1y spccification for finished water, water 

quality and treatment. Hand book of public watcr supply Edition 1971, and water 

pollution Technology John A. Black and FEPA J 991. 

4.1.0 DISCUSSION OF RESULT 

4.1.1 · PH 

The PH of the samples were foulld to be within the limit. 
.' 

4.1.2 CONDUCTIVITY 

The conductivity is within thc standard limit and indicates that the 

concentration of the pollutants present jn the efflucnts are not vcry much. 

4.1.3 . ODOUR 

Odour JS at reduced rate hence sl ightly pungent. [t does not produce 

psyL:ilOlogicalstrcss, or causc vOllliUillg ,wd mClltal pcrturb<llioll. 

4.1.4 CYANIDE 

The cyanide contcnt detcrmincd was within thc standard limil. High 

concentration of cyanidc is toxi alld poisollolls . 
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4.1.5 PI-lliNOL 

The pheBoi content was within the stalldard limit. High concentration of 

phellolmay produce chloro-pheuols which are odoriferious in chlorination of water 

containing them. Also the presence or phcnol in industrial wasle waler discharge 

illto the rivcr will freqllently cause olT-lovour ill rish tisslIes (lnd other aquatic food. 

4.1.6 PHOSPHATE 

The phosphate concentration 0 f sample .was fund to be within the limit of 

standard specification higher concentration wiH increase the rate of growth of algae 

which afTects the aquatic orgallisllls ill water as they will Llot be able to survive in 

(he absence of oxygell. 

4.1.7 SUSPENDED SOLIDS 

From result obt(]ined., the concentration of suspended solids were within the 

standard lill1it. The presence of suspended solids cause tile water to be lurbid or 

coloured which eventually settles, creat ing sl.udge bank down stream. 

4.1 .8 DISSOLVED SOLIDS 

Results obtained from determillation of dissolved solids showed thal they 

[all within the slalldcu'd limit. High concentration of dissolved solids can bring 

about gastro-iJltestjnal irritation. It also affects the quantity of water with regard to 

I its taste. 
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4.1.9 CHLORIDE 

Chloride cOlltents arc wa within the standard specific<ltion. High 

concentration increases the growth of orgallisJlI in the receiving stream. 

4.1.10 NITRATE 

Nitrate concentration ralls withil1 the lilllit or stam\;lrd . This shows that, the 

concentration of nit.rate which is a Ilutrient is within the specification need for the 

biological treatment. High concentratioll of Nitrate will hasten the growth of algae 

in the river thereby depleting oxygen in the river. 

4.1.] 1 DlSSOLVED OXYGEN 

Dissolve Oxygen is required for the survival and growth of lllany aquatic 

orgalllsms. The concentration of dissolved oxygen may also be associated with 

corrosivity aJld photosynthetic activity . The absence of oxygen may permit 

anaerobic decay of organic matter and the production of toxic and undesirable 

esthetic materials ill water. Fr011l 'the results obtained the amount of dissolved 

oxygen in well below the standard specification. 

4.1.l2 CARBON - DLOXIJ)b 

The carbon-dioxide concentration is low cOlllpared to the standard limit. 

Carbon-dioxide is the major respiration producer of plants and animals and a 

decompositioll product of organic malleI' and certain millerals. 
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4.1.13 METALS 

Metals fall within the standard limit. Thc prcsence of allY of these metal in 

~xcessive quantities will interfere wilh many bcnefieial uses of water because of 

heir toxicity. Some of lilcsemclal arc necessary to' for growth of biological life 

:1I1d absence of sufficient quantities of them could limit the f,Tfowth of algae. 

Therefore the metals content do not have aOny cITect as it is within specification. 

4.2 SUl\1l\1ARY OF RESULT 

. 
PARAMETERS SAMPLb 1 SAMPLES 2 

Appcarallce DClrkgrey Darkgrey 

Temperature 30°c 29°c 

Ordour 1 ullgellt Pungent 

COllductivity -4 
4.1 x 10 ohlJlS -4 

4.2 x 10 ohms 

Total Solid 473 mg/I 472mg/1 

Suspended S01iod 237 mg/I 238mg/1 

Dissolved Solid 23Gmg/1 234mg/l 

PIl ~.9 8.7 

Chloride 39ppm 38.S0ppm 

Cyanide O.022ppm 0.021 ppm 

Sll iphidt.: O.OO3ppm 0.004pplII 
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Phenol 

Amlllonia 

COD 

BOD 

Phospl18t.e 

Nitrate 

Carbon-dioxide 

ZillC 

Chromiulll 

Nickel 

Cadmiulll 

Lead 

Copper 

0.4 t ppm 

U.32pPIll 

I 47ppl11 

10 .20pPlll 

5. 1 ppm 

G.20ppm 

7.04ppm 

S .2ppm 

O. 20ppm 

O. IOpplll 

O.OSpplll 

0. 10ppm 

O.08pplll 

I<' irsl S,1Il1ple 

Second Sample 
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0.40PPIll 

0.31pplll 

149ppm 

10.lOppm 

5.2ppm 

G.SOppm 

7.03ppl1l 

S.10ppm 

0.25ppm 

0.10ppm 

·O.7ppm 

O.lOppm 

0.9pplll 



CHAPTER FIVE 

5.0 · RECOMMENDATION & SUGGESTION 

Industrial efflucnts usually contain a high concentration of toxic or 

poisonous substance and thus need to be treatcd before being discharged into the 

main stream. I will recommelld that erIluents bc adequately treated within the 

industry before discharge. Industrics should as llluch as possible monitor the 

impact of their effluents on the receiving water bodies . This could be achieved by 

ollecting series of samples of the effluents [rom time to time and comparing the 

'esults obtained. 

The·Author is rccolllmendillg thClt immcdiatc and mllch cmphasis should be 

lid on effluents treatment and Its quality control since they are discharged to hear­

y river which are llsecf [or fishing, rccreation, irrigation and drinking. OUler · 

'asons includc the prevcntion of the spread of disease which are causcd by 

lIutant from eff1ucnts , to prevent phys ical, chemical a.nel biological 

ntamination of watcr supplies <md to prcvcnt destrllction of other val.uabJe 

uatlc life. 

How to treat <Ill cCllucnt depcnds upon its cOlllposiLion, conccntration now 

e <lnd plant specific concerns sllch <I S ef1lucnt limit, the abundance of watel' 

ality to sc~er certain effluent to publicly owncd treatment work. 
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I recommeJld the company withiJi the scope of this project to employ the 

cqu;llizatioll mcthod of trecltmcnt. The cq ualizatio n method lllinimises the hour to 

hour variations in eflluent How and compositioll, <llid it prevents sllOck loads from 

sub-setting the down process. Tbe equalization basis may be designed with a 

vari able orc constant volUllle, it is US ll<l II Y 111 i xed to ensure adequate eq llal izaLi on 

and to prevent solid from selling out. 

Water quality is the responsibility of all individual (]Ild jointly, so a standard 

should bc set up for the IlU1XJJ1lUIll value or toxic chemical dischargeu by thc 

company, it should be stressed that mere seUill g of standard without corresponding 

compliance by thc comj)(1I1ics will not lead to allY improvcment of tile efflucnt. 

As a result of the National Environmental Policy act of 1969 public law 19 -

190, an environmental impact asseSSlllcut is required for allY activity of the human 

'IlVironlllcllt ,111(.\ t1wt is slIpporled-by I"edcnd grants, subsidics IO~lIls, permits or 

icense. To comply with this requirement, the Federal Environmental Protection 

gency has directed that all applications for fcderal assistance grants for waste 

ater trcatment I~lcilitics contain an assessmeut of the impact of the proposed 

roject 011 the natural enviroulllcnt. 

It is important that each new wastewater management project have a well 

nceived, completely impact report to inform the public and all responsible 

~el1cies of govemment from Local to Federal. The report can become the basis of 
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public bearing on the project in an effort to scek 'the support of the public on which 

the projed wit] have all impact. 

Evcry cOJlceivabJc c1Iccl of a projcct on thc cnvironlllcnt mllst bc takcn into 

account because the environmental impact statelllCJ'lt becomes a legal document on 

the basis of which the proposed projcct may havc to be ddcndecl in court. M;:UlY 

environmental consulting firms with cxpcrts in field sllch as cllvironmental 

science/engineering, ecology, soil scicnce, aquatic and terrestrjal biology, land -

use planllillg to menlion 'a few havc bccn crcated to serve planning agencies 

rcsponsible for the prcpcualion of thcse doclllllcllts. 
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5.1 CONCLUSION 

The result obtained shows that the extent of pollut<lllls of the ef11uent load 

from Peugeot Aulomobile Kaduna falls below lile standard limit. 

The cOl1ipany should use pre-treatment procedures of its efflucnts to ensure 

that these pollutaul rernain below the standanl limil, since most of the settlements 

around the area lise the stream as direct source of drinking water. 

Lastly, from investigation carried out based 011 the results got the 

concentration of the pollutant load of the eIllucnt from Kaduna Automobile do not 

.;reatc hCH"ZClrd JlIe to poisonillg to the lIsers oCtile Kadulla river. 
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