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ABSTRACT

This study was carried out to access some physiemical quality of borehole water used for drinkiagd
domestic purposes in Nasarawa Local Government Afé&ano Metropolis. Twenty water samples were caniy
collected from different sampling sites and weralgred for their levels in pH, Alkalinity, Condwity, Total
dissolved solids (TDS), Total hardness, Permanestdress, temporary hardness, Calcium hardness and
Magnesium hardness, using standard methods of sigalyhe results obtained indicated that the medngvel
was 7.766.277, mean alkalinity level was 714.7386.701mg/L, the mean conductivity level was fotmdbe
1057.404669.092uScih Total dissolved solid (TDS) had mean value of.Z68448.286mg/L Total Hardness had
mean level of 652.3511.241 mg/L: Permanent hardness had mean levd@R04253.767mg/L. The mean value
of Temporary hardness was found to be 252.15 181.915mg/L while mean calcium level was
237.80+139.259mg/L; and finally the mean magnesium lewd feund to be 414.1@64.057mg/L. The results of
this analysis indicated that pH, conductivity anotat dissolved solids were within the acceptablenga
recommended by World Health Organization. (W.H.@hjle Alkalinity, Total hardness, Permanent hardnes
Temporary hardness, Calcium hardness and Magnebiaminess were all above the safe limit recommerjed
World Health Organization.
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INTRODUCTION

Ground water is the major source of water for drigkagricultural and industrial desires. The alaiiity of water

determines the location and activities of humanarinarea, and our growing population is placingaggemand
upon natural fresh water resources. (Oladipo, ¢t28l11) . The physico-chemical contaminants thibteesely

affected the quality of ground water is likely tdsa from a variety of sources, including lancplagation of

agricultural chemicals, infiltration of effluentoin sewage treatment plants, municipal waste , petd (Rajappa
et al., 2011).

(FAO, 1997) defined water as one of the most vdkiahtural resources and is essential for the maamtce of all
forms of life. Surface (rivers, lakes and damshd @round i.e. (wells and boreholes) water are phincipal
sources of water; In recent years, because of apianization, Industrialization and growing popiga, the rate of
discharge of pollutants into the environment whittimately finds their way into these water badig higher than
the rate of purification. (Rizwan Reza and Singb901t is believed that surface water are gengralre polluted
than ground water, hence the use of ground watgr as borehole water as the major source of drintiater in
many urban and rural areas is the only alternat{@ukwu, 2008); unfortunately, ground water casoabe

162



Sa’eed M. D. and Amira A. H. J. Chem. Pharm. Res,, 2013, 5(8):162-173

contaminated through various ways such as seepage dffluent waters, fertilizer from agriculturahé mining
activities, vehicle maintenance, sewage disposhldamestic waste. (Adekunle, 2009).

(Ademorati, 1996) reported that the importance afexin our daily lives is what makes it imperatfee thorough
analysis to be conducted. The analysis is the eonglethe chemist to ensure that supply of watem&ntained
suitable for all purposes and to ensure that ordiewwith good qualities is used for both domeatid industrial
purposes.

The aim of this work is to determine some physihernical parameters in ground water samples inobneost
densely populated areas of Kano city, Kano stageii .

EXPERIMENTAL SECTION

Sampling

Twenty water samples were collected from diffetemteholes situated within the study area. The &acgillection
was done randomly from twenty different areas irs@awa Local Government Area of Kano metropolisgisi
clean polythene plastic container.

Determination of physic chemical parameter pH measement;

This was measured using a digital pH meter (Metétdedo Model). The meter was switched on and vlasved

to warm for 15 minutes, this was done after it wtdardized with three buffer reference solutioingH 4.0, 6.8,
and 9.18. The electrode that was attached to thiernveas quickly introduced into the water sampla an
measurement was taken after a stable reading wamet). The electrode was then rinsed with deichizater
before taking another measurement. (APHA, 1992).

Determination of Alkalinity:
100cnt of water sample was poured into a conical flasétrdps of methyl orange indicator was added anaktéid
with 0.1M HCI until the colour changed from yellda pink.

The volume of HCI was recorded three more times, the average titre value was finally recorded. gdrati,
1996).

Conductivity Measurement

Conductivities of the water samples were measusetua digital conductivity meter (4010 JENWAY Madd&he
meter was switched on and allowed to warm for aléutinutes, this was then standardized with 0.BI®4, and
conductivity reading of 1413 micro seimen per aeeter was obtained. The electrode was then inmuhénse the
water samples and conductivity reading of each msmple was recorded. (APHA, 1992).

Determination of total dissolved soli.

The programmed menu of conductivity meter was $witicto total dissolved solid. 100¢mf the sample was
measured into a breaker and the electrode wasittkerted into the sample. After this conductiviteter was set
on; care was taken not to allow the electrodedimes into contact with the sides and the bottonthef beaker
during measurement. The results of total dissob@ls was displayed and reading from the screenreeorded
(APHA, 1992).

Determination of Total Hardness:

10cn? of water sample was pipetted into a conical fldsk of buffer solution (NHcl) of pH = 10 and 3 drops of
erichrome black T indicator were added to thekflaBhe mixture was then titrated with 0.0IM EDTAtilirthe
colour changed from wine red to blue.

The procedure was repeated two more times to ofitaiaverage titre value (Ademorati, 1996).
Determination of permanent Hardness:

50 cnt of water samples was boiled for about 20 minuées] the sample was filtered after cooling at room
temperature. 2ciof buffer solution of pH = 10 and 3 drops of Ehioeme black T indicator was added. The
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mixture was titrated against 0.02M EDTA until thelaur changed from red to blue. This procedure regeated
two more times to obtain the average titre vajdeemorati, 1996).

Determination of Temporary Hardness
This is determined through calculations using tiWing relation.

Temporary hardness = (Total - permanent) hardness

Determination of calcium hardness

50cnT of water sample was pipetted into a conical fl&lgn? of buffer solution (NHCI) of pH = 12 and 3 drops
of Eriochrome black T indicator was added and tbkit®n was titrated with 0.02M EDTA until the ool
changed from red to blue. This experimental prooeduas repeated two more times to obtain the aeetitig
value (Ademorati, 1996).

Determination of Magnesium Hardness

This is obtained through the following relation:

Magnesium hardness = (Total - calcium) hasdri@ddemorati, 1996).

RESULTS AND DISCUSSION

The results of some physico - chemical parameteasdyzed in borehole drinking water samples froome
sampling sites across Nasarawa L.G.A. of Kano rpeti®is presented in table 1 below:

Table 3.1 THE PARAMETERS, SAMPLING SITES AND RESULTS OBTAINED FROM CALCULATIONS MADE

Total . )
. . Total Permanent Temporary - Calcium | Magnesium
SIN Sampling Sites pH C?ncshéﬁ?l\)”ty D":;;g/m Hardness| Hardness| Hardness A(Irknahl?'lt)y Hardness| Hardness
g oLy | Moty | may | (moty | )| (maly | (mol
1 Badawa 8.10 352 235.84 282 192 90 700 126 156
2 | Brigade 7.51 142t 953.4: 88t 43C 45¢ 56( 20¢ 677
3 | Dawakin Dakat 8.0C 35€ 238.5: 282 96 18¢ 86C 95 187
4 Farawa 7.50 1907 1277.62 1232 598 634 1440 450 2 78
5 Gama 7.45 2540 1701.8 678 340 338 1460 482 196
6 Gawuna 7.63 1630 1092.1 893 804 89 560 274 619
7 Gwarzo 7.37 1625 1088.75 1115 1042 73 480 437 679
8 Gwagwarwa 7.77 858 574.86 454 332 122 70( 33 132
9 | Giginyu 7.52 125¢ 840.1¢ 76C 561 19¢ 66C 177 582
10 | Hotoro 7.78 816 546.76 402 380 22 320 176 226
11 | Kawo 8.11 307 205.69 202 100 102 560 98 191
12 | Kwanar Tudun-wada 7.34 1754 1175.18 104D 5171 52 714 271 769
13 Rakad 7.58 753 504.51 1000 484 516 45( 116 884
14 | Sauna 8.34 305 204.35 466 148 318 112p 79 381
15 | Tudun Murtala 7.54 1173 785.91 592 492 100 574 30 3 162
16 | Tudun Nufawa 7.67 1192 798.64 692 360 332 68 8 20 484
17 | Tudun Wada 7.82 1745 1169.1p 862 664 198 12Q0 5 49 361
18 | Tishama 7.96 540 361.80 244 180 64 350 188 61
29 Yan Kaba 8.05 113 75.71 420 176 244 406 94 324
20 | Zango 7.96 505 338.35 546 108 438 500 125 421
Mean 7.755 1057.40 708.46 652.3b 400.2p 252.15 .7014| 237.80 414.10
Standard deviation J+| 0.277 669.092 448.286 311.241 253.767 181.915 .7836| 139.259 254.057

DISCUSSION

The pH levels in the various water samples areepites in fig 1. From, the graph it can be seethallsampling
sites had pH level falling with the W.H.O recomrded range value of 6.5 — 8.5 (W.H.O, 2005).

164



Sa’'eed M. D. and Amira A.H. J. Chem. Pharm. Res,, 2013, 5(8):162-173

91 —WHOlinit

O @ > A A GG 6@ ® O
\){\. \;\fz, $® d}@ (\%'b /\/’b(\
S K S & Q% 6°° AN

Fig 1:PH level in drinking water samples from theboreholes

Conductivity measurements were conducted in the water samptegharresults revealed that some sites suc
Farawa. Gama, Gawuna, Ginginyu and Kwanar Tudunawmad conductivity level above W.H.O maxim
contaminant level of 1200 pseém(W.H.O, 2005 While the remaining sites such as Badawa, Kawo, Yan Keto
had conductivity level below the W.H.O. maximur contaminant level of 120Qscn’. However the high
conductivity level at thaites indicated could | linked to sewage materials, le@ul at inorganic contaminants as
observed by Harison, (1992).
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Fig 2: Conductivity level in drinking water samplesfrom the borehole:

Total Dissolved solid was alsmalyzed an from the results. It can be observed that sonss sitich as Fara,
Gama, Gawuna etc. hadDS level above the W.H.O. maximi contaminantdevel of 1000mg cirif. While
majority of the sampling sites had TDS level. Beline WHO maximuncontaminant levi. (W.H.O, 1998).

The high concentrations of totdissolved solids will reducwater clarity, which couldontribute to th decrease in
photsynthetic activity and may lead to an incr¢in water temperature &y (Okonko et al., 2007

Egereonu2003, reported that high TDS concenons could add laxative effect to thater and this will mal the
water to have unpleasant taated asa consequendéere could result to an acute and carcinogenect
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Fig 3: Total dissolved solid level in drinking water samples from the borehole

The hardness levelsere presente in fig. 4,5,6,8 and 9, and according ¢@ssificationof water conducted by
Tyson and Harrison, 199th terms of softness and hardr can be made, whileonsidering the following order
terms of Mg/L. 0-60 soft, 60 320 moderately soft, 121 — 180 moderatbbrd and above 1 is hard.Thus using
this classification, theit can be deducethat almost all the water samples analyza® hard and thus not be s
for drinking and othedomestic purpose
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Fig 4: Total Hardness level in drinking water sampés from the borehole
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Fig 5: Temporary Hardness level in drinking water smples from theboreholes
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Fig 6: Calcium Hardness level in drinking water samples from the borehole
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Fig 7: Magnesium hardness level in drinking water amples from the borehole

Alkalinity levels were assessed in the wesamples, and is presented in figl8 results indicate that majority of
the sampling sites have alkalinity levels aboveWhé.O. maximum contaminai level of 500 mg dr® (W.H.O,

2005). Alkalinity value in weer provides an idea of natu salts presents in water. Thecause of alkalinity is
linked to the minerals thatissolvein the water.The various ion&pecies that contribL to alkalinity include
bicarbonatehydroxide, phosphate, borate etc. (Wetzel, 2(
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Fig 8: Alkalinity level in drinking water samples from the boreholes
CONCLUSION

Physicoehemical assessment of borehole water samplesNiasarawa LGA of Kano metropolis ve carried out.
There had beeneteterious levels in almost all the chemical partansewhile thephysical parametersre within the
W.H.O safe limit.However, since the chemical paramehad indicated high levels that stand abW.H.O safe
limits, there is the tendency of high potential Iedazards to the inhabitants of the areas thas tisesewater
resources for drinking and other domestic purpwithout treatment.
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