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ABSTRACT

The major sources of water supply of Benghaz city is the River Project which is represented in Talhia reservoir
where water flows through pipes in the network of water distribution from Talhia reservoir to different positions in
the city. In this study we divided the study area into three areas A, B and C according to the distance away from
Talhia reservoir. Drinking water samples were collected from twenty six positions of Benghaz city during spring
and summer seasons between March and September 2009. These samples were analysed for some trace elements
Fe?*, Cu®*, Zn** and Mn?" for aim of comparison trace elements in water of the network with Libyan and WHO
drinking water standards. The trace elements Fe**, Cu**, Zn* and Mn?*" were determined by using a flame atomic
absorption spectrometer. All trace elements of the network water samples agree well with Libyan and WHO
drinking water standards. Comparison between results of spring season and results of summer season showed some
differences in the majority of trace elements.

Keywords: Drinking water, FAAS, iron, copper, zinc, mangsae

INTRODUCTION

Water is the elixir for life. Adequate supply oftpble safe water is absolutely essential and eid#tsic need for all
human being on the earth [1]. Trace elements laeenical elements that are needed in minute qiemfior the
proper growth, development, and physiology of thenan organism. However, all essential trace elesnieetome
toxic when their concentrations becomes excesdyeThey are referred to heavy metals because tesisities
greater than 5g\cin Metals are cycled through the environment ang tmay enter surface and ground waters
through industrial processes, soils and rocks legchand from sewage [3]. Heavy metal contaminatain
groundwater more often goes unnoticed and remdtideh from the public view. Presently, it has rdiseide
spread concerns in different parts of the world ea=iilts reported by various agencies have beemialg [4]. Iron
is found in natural fresh waters at levels randiogn 0.5 to 50mg/L. It may also be present in drinking water as a
result of the use of iron coagulants or the como%f steel and cast iron pipes during water distion [5,6] and
from mineral industries [7]. A WHO guideline valtm iron in drinking water of 0.3 mg/L, is based taste and
appearance rather than on any health effect. Cdpped in drinking water in range from 0.005 to >30mg/L,
primarily as a result of the corrosion of interempper plumbing. A WHO guideline value for copperdrinking
water is 2mg/L, based on protective against acastrgintestinal effects of copper [%inc found in surface water
and groundwater in levels normally do not exce@d@nd 0.05mg/L, respectively, concentrations invtaper can
be much higher as a result of dissolution of zioorf pipes, where, zinc is used in coatings to ptdten and steel
[5,7]. However, WHO suggested that drinking watentaining zinc at levels above 3mg/L may not beeptable
to consumers. Manganese ore in fresh water typicahge from 1 to 200pg /L. Manganese is mostro&&oncern
for systems that use a groundwater source [4] Maeggm green sands are used in some locations fablpavater
treatment. A WHO health-based guideline valuenfianganese in drinking water 0.4mg /L [5]. The aihstody
comparison of our results with that obtained in ¢themical analysis of drinking water of Benghaty of a study
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carried out byEl Hossadi, A. A& co worke! in period 1982 — 1984 andcamparison betven trace elements of the
three areas A, B and C and to study if there dferdnces in trace elements in water of the netvioatkveen sprin
and summer seasons.

MATERIALSAND METHODS

All chemicals andeagents used for calibration and analysis weranafytical gradt A total of fifty two drinking
water samples were collected from twenty six posgiofBenghazi city duringpring and summer seasons betw
March and September 2009. The number of sampléeectadd in each season were twenty A 0.5 litre plastic
bottles were used for collecting samples after washvith double distilled water, and then soake( 10% HNG
over night. A 1 ml conc. HN; was added to each bottle before collecting watenpées to prevent th
precipitation of metals. The sareplwere cooled to less than C in cooling bag and transported to the labora
on the same dayhe water samps were preserved and stored accordingntericanPublic Health Association
handling requirement$or determinatiolof F&* and Mrf* the samples were treatment by addition calciumtiswlt
excess 200mg GHL to elimination silica interferen, [8] KCI solutionexcess 1000mg */L was added for control
the ionisation interference§or determination of Z** the samples were treatednly with KCI solutionexcess
1000mg K/L [9]. The spectrophometric is one of the important brasickcience which hi played an important
tool for determining the structure of organic amrganic compounds. Spectroscopy deals with thdysti
measurement of interaction between radiation enarglymatter particli [10]. Analytic jené novAA 300 Atomic
absorption spectrometenodel was useto determineghe concentration of trace eleme Table (1) illustrates the
data for all calibration curves$lop, R* adj., ScO and Char. conc.) for’feCu?*, Zr** and Mr?*. Figure (1) shows
the calibration curve of Gli

Table (1): Thedata for all calibration curvesof Fe**, Cu®, Zn* and Mn%.

Trace
element
Fe2+ Cu2+ Zn2+ M n2+
Calibratign
data
R*(adj.) 0.999¢ 0.9994 0.9887 0.9996
Slope 0.01461Abs/mgL 0.06238 Abs/mg/L | 0.14947 Abs/mg/L| 0.3477 Abs/m¢L
Sc0 0.02389 mcL 0.03059 mg/L 0.03450 mg/L 0.00531 m¢L
Char. conc. | 0.29837 mg//1%A | 0.06990 mg/L/1%A| 0.02917 mg/L/1%A| 0.012540 mg/l/1%A
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Figure (1): The calibration curve of Cu* by FAAS.
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RESULTSAND DISCUSSION

The range values of &} Zr**and Mr** concentrations of A, B and C ardd@$e network syster in the spring
season were illustrated in table (2).

Table (2): The average trace elements of areas A, B and C (The network system) in the spring season.

Area
Min.
A B C Max. value | Average SD SE
Element value
(mg/L)
= - - - - - - - -
[ 0.192 0.21( 0.215 0.192 0.215 0.206 0.0190 0.0037
zZn* 0.176 0.19Z 0.165 0.165 0.192 0.179 0.0365 0.0072
Mn** 0.070 0.067 0.067 0.067 0.070 0.068 0.0113 0.0022

The range values of i Zrn** and Mr?* concentrations of A, B and C argd@$e network syster in the summer
season was illustrated in table (3).

Table (3): Theaveragetrace elementsof areas A, B and C (The network system) in the summer season.

Area
Element A B c \'/\leé Max. value | Average SD SE
(mg/L)
[=a - - - - - - - -
7 0097 | 014 | 0157 | 0097 0.157 0135 00731 | 00145
7 0173 | 019 | 0177 | 0173 0.198 0.184 0.0854 | 0.0061
Mn” 0011 | 002¢ | 0030 | 0011 0.030 0.022 0.0140 | 0.0044

ANOVA tables for C&', Zr** and Mr** for the three areas (A, B and C) indicate thatehare no significar
differences (P-value 0.05) in the mean values of 2, Zr** and Mrf*". All samples gave zero readings for**
because the concentration is undetectable withteblniqu. In spring seasotiere are small significant differenc
(P-value< 0.05) only in the mean values of #* within and between groups of A, B and C a, Although the
differences in the mean values for** were small througkpring, and mean small values of** increased toward
end of the network, however, generally increasme#n values of (**in end of any network distribution system
drinking water may be due to leaching of metalsnfrmetal pipes and fittings within the distributisgstem a:
mentione in the study which was accomplished on the nwdistribution of drinking wter in Viti Levu — Fiji
islands [11]. From (Test) tables foCW?*, Zr** and Mri* values we concluded that there are significarfedifces
(P-value< 0.05) in the mean values of  and Mrf* between the two seasons spring and summer, bt #hemo
significant differences (P-value 0.05) in the mean values of ?*, however the mean values of ?* and Mrf* in
spring were slightly higher than thin summer, generally the differences in trace el@meoncentrations in ar
network distribution system of drinking water irffdient periods may be due to nature of reservgifses orthe
source of water supply. Figure)(@hows the experimental comparison wiean values « Ci#* of different areas ,
figure (3) and (4) shows theean values « Zr** and Mif* respectively.
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Figure (2): Mean valuesof Cu® concentration of areasA, B, C and Total (Thenetwork) inspring and summer seasons.
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Figure (3): Mean valuesof Zn* concentration of areasA, B, C and Total (Thenetwork) in spring and summer seasons.
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Figure (4): Mean valuesof Mn?" concentration of areas A, B, C and Total (The network) in springand summer seasons.
CONCLUSION

All the trace elements of the drinking water sarapgree well with Libyan and WHO dring water standards
(Less tharLibyan and WHO guideline values), so drinking waié the network of water distribution of Benghi
city has high quality compared with the resultsadied by El Hossadi, A. A& co workers for drinkimgater of
Benghazi city in the period 19821984 where in that perio8enghazi city was provided withultichannel water
supply sources ranging from desalination plantdeep water wel [12]. The small increase of ¢* direction to
the end of the network may be due to leaching daledrom metal pipes and fittings within the distition syster
as occur in study in Suva — FijL]]. Additionally the values of Ciiand Mrf* in sgring were higher than in
summer, such differences of thdsgce meta may be due tmature of the reservoirs, pipes or the source aén
supplies (Sarir well fieldnd Tazerbo we field). Although there are very small differences in theaeameters bt
they did notaffect the quality of the mentioned studied ai
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