
---


THE KENYA POLYTECH\IC 


A~\ \\ \ 'I , I I n 1

DEP'-\RT~JEl\T OF APPLIED SCIEl\CES 

TRADE PROJECT 

EFFECTS OF DISPOSED l lSED ENGIl\E OIL 0:\ SOIL IN 

Jl1A-KALI GAR>\GE AREAS 

PRESE~TED BY SHADRACK KIMA;\I MRANJA 

I:\DEX NO. 4010011 "7-11-1-}
f -, I 

COLLEGE ~UMBER 98/06115 

PRESE:\'TED TO: 


THE KE;\'YA \.-\TIO:\AL EXA1\1I:\ATI0\ COri\"CIL FOR A~ 


EXA'I SERIES: NOV 2000 




TABLE OF CO:\TE!\TS 
DECL.AR :-\ T10;'\ 
DEDIC ATIO" II 

ACKNOWLEDGE\lENT III 

ABSTR.ACT .. \1 

1.0 CHAPTER 0:\£: 
1.1 INTRODUCTIOi\: :\1\D LlTERA TURE REVIEW 
1.20 Lead 	

~, 

1 :2 1 Natural Occurrence of Lead . 
:2 2 Occurrence of Lead in used engine oil J 

2 ~ Economic il11ponance of lead --1 

.2 	4 Biochemical effects of lead 
2.::; Symptoms of lead poisoning 
.2.6 Methods of lead removal . 
3 .0 Zinc 6 
.3 1 Natural occurrence of zinc 6 

1.3.2 Occurrence of zinc in used engine oil 	 .. 6 
1.3.3 Economic importance of zinc. 6 
13 4 Biochemical effects of zinc 7 

1.40IROT\ 8 
1.4 1 Natural occurrence of iron 	 . 8 
14.2 Occurrence of iron in used engine oil ..... .. . .. . 	 8 
1.43 Economic importance of iron 	 8 
1.4.4 Biochemical importance of iron 	 9 

1.5.0 ALUMINIUM . 10 
1S 1 Natural occurrence of Aluminium 10 
15 2 Occurrence of Aluminium in used engine oil 10 
1. 5.3 Economic importance oLAJuminium 	 10 

2.0 CHAPTER TIVO ....................................................................................................... J J 
:2 10 Methodolog~ I I 
::: 2 0 Introduction II 
2.3 1 Atomic absorption spectrometry ........ . . . 	 II 

2.3 2 Parts of atomic absorption spectromet~ 	 ]--1 

2 :; 3 Radiation source ......... . . 1--1 

2. ~ 4 Chopper 1--1 

:23::;Burner . 1:' 
2 :, 6 Monochromat or 
2.:' .7 Detector . ....... . I:' 
2.3. 8 Block diagram of double beam AAS 16 
2 -+ .0 Volumetric analysis . 16 
2.4 1 Principles for reaction used in volume analysis j 7 
2.4 .2 Requirement for reaction used in volumetric analysis 17 

2.4 .3 The ad\3ntages and disad\ 'antages of,olumetric analysis 17 

2 :'0 Gra\irnetric analysis 18 



2) J Ad\anlages of gra\'imetric anaivsi s 
:2 ::-2 Disad va nta ges of gra\imet ric <lnaly~is 
2 6 0 Colorimetry 
2 6 I Requirements 
2 7 0 Objectives of present worl-; 
280 List ofequipl1lent and apparatus 
2 9 0 List of cheIlllcal 
2 J 00 Sampling Area 
2 J J 0 Sample collection 
2 12 0 Preparation of soil sample for analysis, 
2 J J 0 Sample storage 
2 J4,0 Preparation of standard solution 
2, J41 Lead " " . 
2 141 , J Stocl-; solution for lead 
2,142 Iron 
2, 14 2 I Stock solution of iron 
2,14,3 Aluminium "", 26 
2,14,3, I Stock solution for Aluminium 

27 
2 , J 4 4 J Stock solution for zinc 
2,14.4 Zinc, " """, 

18 
18 
10 
20 
21 
21 
')1 

24 
2~ 

2::
2'\ 
2:' 
25 

,26 

'" , "", ,26 

" " " , 26 

'" ,, 27 

3.0 CHAPTER THREE .................................................................................................. 28 

3,10 Results for determination of Lead , 28 


3,2 0 Results for determination of Zinc " , 29 

3, J ,1 Procedure for calculating actual concentration of Lead 29 


3,2 1 Procedure for calculating actual concentration in ppm",. "" ' ,,,,,, ,, ,,. ,, ,, 29 


3.3,0 Results for determination oflron, , 30 

3,3,1 Procedure for calculating actual concentration in ppm , 30 

3.4.0 Results for determination of Aluminium ,,3 J 

3.4.1 Procedure for calculating actual concentration in ppm " ,31 

3,50 Calibration curve for determination of Lead 32 

3,6,0 Calibration curve for detennination of Zinc """, 33 


" j3,7, GCalibration curve for detennination of Iron , , "',.1 , 


3,8 ,0 Calibration curve for determination Aluminium 3:' 

4.0 CHAPTER FOITR .................................................................................................... 36 

4 I 0 Discussion and recommendation 36 

4 :2 0 Discussion of results 36 

42 1 Lead .< , " " J6 

4 2 2 Zinc 37 

4 2 3 Iron ,~ , ", 37 

4 24 ,l\lu;l)iniufl) , 38 

4 3 0 Conclusion , 38 

4 4 0 Reference Books 39 


, 




ABSTRACT 

i\1an\ cases of hca\"\ metaL poisoning has been reponed and t here is need to IdentiA 

potential SOUJce <; of hea\) metals For the current \,\Grk/used engine oil is the m3JJ1 focus 

Atomic absorption spectrophotometry v,as used for elemental anah sis It was fGund that 

disposable used engine oil contains high concentration of heClH metClls du e to enl'.\I1e 

wear and others are additives such as lead which is added as antiknock 

Toxic metals were at high concentration This gives an insight on how potential health 

hazard that used engine oil can be to human life and plants 

Due to hazardous effects of used engine oil on the em"ironment it is my view that people 

usually those in nJA K.!\Ll garage areas should device other safer methods for disposing 

used engine oil other than just disposing anywhere in the ]ua Kali garage area 

Besides that it is important to develop environrnentai friendly engine oils or alternative 

ways' other than engine oils which do not produce hazardous waste products 
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