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ABSTRACT

The aim of this study is assessment of quality of groundwater from abeche city
and its suitability for potable use, samples were collected from five wells in two
different seasons (summer and autumn), the quality of water assessed based on
the physicochemical parameters (pH, TDS, EC, water hardness, CI',NO;’, and
NO,’) and the concentration of Ag, Al, As, B, Ba, Be, Cd, Cr, Co, Cu, Fe, Mn,
Ni, Pb, Sr, Si, Sb, Mo, Ti, V, Zn, sodium, potassium, Magnesium, and calcium;
the results obtained from the analysis compared with the world health
organization standard for drinking water quality. The physiochemical
parameters in the samples of two seasons were found less than the permissible
limits of world health organization except in the sample from well no.l in
summer season showed slightly higher hardness than the WHO standard. The
concentration of Lead, Cobalt and Antimony in autumn and summer season
samples slightly exceed the permissible limits of World Health Organization
standards for drinking water quality, so as: V, Sr, Si, Mo, Ni, Na, Mg, Fe, K and
Ca in the well no. 1 in summer season also exceeded the permissible limits of
World Health Organization standards for drinking water quality, while Al, As,
Ag, B, Ba, Be, Cd, Cr, Cu, Mn, Ti, and Zn were less than the permissible limits.



ABSTRACT ARABIC

a2y o pill Aatliall sluall Lgtias Do 5 Al dnnad 408 gl oloall 33 g a5 Al all 028 (e Cangll
lailad o el oluall o2 80 g (il s oy ) 5 Canall Liad A LT dised (g0 Cilisal) pan
, <l il | KU bl e A 5eSH Adaa il 3KH 4000 o) sall] i g saed) a1 ) ALaS g Sl

(i) 5 5K

, e S gl sl ) el sl gl e salY) Aadll) palie 3 5
, O] oSl e el iy Gaball JSall | eisiall sl Guladll el <)
O 2 il dallall sliall dpallal) daiall dakiia Cliial so ae Jilaill 138 il &5 jlie i
Labiie sl 43 7 gannall 2all (e il Galiadll DA Lgaen o ) Cligell 400asS 5 58l (ailiadl)
O liy Ao cilS i Cauall Juad A (1)) il (e cda] Al lacle Aallall daiall
bl el Aallall Asall dadaial J gidal) aall

Jalh laay <y glad Canall 5 Cay Al s il 8 () geiiiV) g il KI5 abia I ualic 38 i
 pabic ey il dallall sbuall 53 sl dallad) daall dadaial 4 7 sansall 22l (g

Dtiaiall | Gulail) | saa s SI e gaedl€ o gl sl | sa Ul ¢ sall, Aadll | s 3l s salY)
Al daall dadaia 4y 7 gansall gaall (p BT L 3:S) 53 il (@l 3 5 gl



LIST OF CONTENTS

No. Subject Page No
Dedication I
Acknowledgment I
Abstract i
Abstract Arabic v
Table of contents \/
List of Tables IX
List Figures IX

Chapter one : Introduction
1.1 | Introduction 1
1.2 | objective 3
Chapter two: Literature Review

2.1 Heavy metals ions 4
2.2 Chemistry of water 7
2.3 Hydrology of water 9
2.4 Water cycle 10
2.5 Human uses(uses of water) 11
2.5.1 | Agriculture 11
25.2 Drinking water 12
2.5.3 In Washing 13
254 In Transportation 13
2.5.5 | Chemical uses 13
2.5.6 | Heat exchange 13
2.5.7 Fire extinction 14
2.5.8 | Industrial applications 14
2.6 | Basic type of water 15




2.6.1 | Hard water 15
2.6.2 | Raw water 16
2.6.3 | Rain water 16
2.6.4 | Filtered water 17
2.6.5 | Reverse Osmosis 17
2.6.6 | Distilled water 18

2.7 | Physicochemical parameters of water 18
2.7.1 | pH of water 19
2.7.2 | Electrical Conductivity( EC) 20
2.7.3 | Total Dissolved Solids (TDS) 21
2.7.4 | Hardness 21
2.7.5 | Nitrate(NO3) 22
2.7.6 | Nitrite(NOy) 22
2.7.7 | Chloride(CI") 23

2.8 | Alkalinity metals 23
2.8.1 | Sodium(Na") 23
2.8.2 | Potassium(Ka") 24
2.8.3 | Magnesium(Mg=") 24
2.8.4 | Calcium (Ca*") 24

2.9 | Water pollution 24
2.9.1 | Groundwater pollution 25
2.9.2 | Causes of ground water pollution 25
2.10 | Heavy metals in groundwater 26
2.10.1 | Aluminum (Al) 27
2.10.2 | Manganese (Mn) 27
2.10.3 | Iron (Fe) 28
2.10.4 | Zinc (Zn) 28
2.10.5 | Cadmium (Cd) 28

\




2.10.6 | Chromium (Cr) 29
2.10.7 | Lead (Pb) 29
2.10.8 | Copper (Cu) 29
2.10.9 | Nickel (Ni) 29
2.10.10 | Arsenic (As) 30
2.10.11 | Cobalt (Co) 30
2.10.12 | Beryllium (Be) 31
2.10.13 | Boron(B) 31
2.10.14 | Molybdenum(Mo) 31
2.10.15 | Antimony (Sb) 32
2.10.16 | Silver(Ag) 33
2.10.17 | Vanadium(V) 33
2.10.18 | Titanium(Ti) 34
2.10.19 | Strontium (Sr*") 35
2.10.20 | Barium (Ba“") 35
2.10.21 | Silicon (Si) 35
2.11 | Study area 36
Chapter three : Material and Methods
3.1 | Material 38
3.1.1 | Water samples 38
3.1.2 | Reagents 38
3.1.3 | Laboratory glassware 38
3.1.4 | pH meter 38
3.1.5 | Conductivity meter 38
3.1.6 ICP instrument 38
3.2 | Methods 39
3.2.1 | Total Hardness determination 39

Vil




3.2.2 | EC determination 39
3.2.3 | TDS determination 40
3.2.4 | pH determination 40
3.2.5 | Chloride determination 41
3.2.6 | Nitrate determination 41
3.2.7 | Nitrite determination 42
3.2.8 | ICP analysis 42
Chapter four : Results and Discussion
4.1 | Results of the samples 43
4.2 | Discussion of the results 46

Chapter five : Conclusion and Recommendation

Conclusion and Recommendation

Appendix A: Element content in groundwater samples in summer

season

Appendix B: Element content in groundwater samples in autumn

season

Appendix C: physiochemical parameters of groundwater samples in

summer and autumn

Appendix D: world health organization standard of elements for

drinking water quality

58

References

59

VI




LIST OF TABLES

No. Tables Page N°
4.1 | Physiochemical parameters of groundwater samples in summer

season 43
4.2 | Physiochemical parameters of groundwater samples in autumn

season 43
4.3 | Element content in groundwater samples in summer season 44
4.4 | Element content in groundwater samples in autumn season 45

LIST OF FIGURES
Figure Page N°

Figure (2.1): water formula 7
Figure(2.2) : Abéché city 37




