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ABSTRACT  
 
The major sources of water supply of Benghazi 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 Benghazi city during spring 
and summer seasons between March and September 2009. These samples were analysed for some trace elements 
Fe2+, Cu2+, Zn2+ and Mn2+ for aim of comparison trace elements in water of the network with Libyan and WHO 
drinking water standards. The trace elements Fe2+, Cu2+, Zn2+ and Mn2+ 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. 
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INTRODUCTION  

  
Water is the elixir for life. Adequate supply of potable safe water is absolutely essential and  is the basic need for all 
human being on the earth [1].  Trace elements are chemical elements  that are needed in minute quantities for the 
proper growth, development, and physiology of the human organism. However, all essential trace elements become 
toxic when their concentrations becomes excessive [2]. They are referred to heavy metals because their densities 
greater than 5g\cm3. Metals are cycled through the environment and they may  enter surface and ground waters 
through industrial processes, soils and rocks leaching, and from sewage [3]. Heavy metal contamination of 
groundwater more often goes unnoticed and remains hidden from the public view. Presently, it has raised wide 
spread concerns in different parts of the world and results reported by various agencies have been alarming [4].  Iron 
is found in natural fresh waters at levels ranging from 0.5 to 50 mg/L. It may also be present in drinking water as a 
result of the use of iron coagulants or the corrosion of steel and cast iron pipes during water distribution [5,6] and 
from mineral industries [7].  A WHO guideline value for iron in drinking water of  0.3 mg/L, is based on taste and 
appearance rather than on any health effect. Copper found in drinking water in  range from ≤ 0.005 to >30mg/L, 
primarily as a result of the corrosion of interior copper plumbing. A WHO guideline value for copper in drinking 
water is 2mg/L, based on protective against acute gastrointestinal effects of copper [5].  Zinc found in surface water   
and groundwater in levels normally do not exceed 0.01and 0.05mg/L, respectively, concentrations in tap water can 
be much higher as a result of dissolution of zinc from pipes, where, zinc is used in coatings to protect iron and steel 
[5,7].  However, WHO suggested that drinking water containing zinc at levels above 3mg/L may not be acceptable 
to consumers.  Manganese ore in fresh water typically range from 1 to 200µg /L. Manganese is most often a concern 
for systems that use a groundwater source [4] Manganese green sands are used in some locations for potable water 
treatment.  A WHO health-based guideline value for manganese in drinking water 0.4mg /L [5]. The aim of study  
comparison of our results with that obtained in the chemical analysis of drinking water of  Benghazi city of a study 
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carried out by El Hossadi, A. A& co workers
three areas A, B and C and to study if there are differences in trace elements in water of the network between spring 
and summer seasons.  
 

All chemicals and reagents used for calibration and analysis were of analytical grade.
water samples were collected from twenty six positions of 
March and September 2009.  The number of samples collected in each season were twenty six. 
bottles were used for collecting samples after washing with double distilled water, and then soaked in 
over night.  A 1 ml conc. HNO
precipitation of metals.  The samples were cooled to less than 37°
on the same day. The water sample
handling requirements. For determination 
excess 200mg Ca2+/L to elimination silica interference
the ionisation interferences. For determination of Zn
1000mg K+/L [9]. The spectrophometric is one of the important branch of science which has
tool for determining the structure of organic and inorganic compounds. Spectroscopy deals with the study of 
measurement of interaction between radiation energy and matter particles
absorption spectrometer model was used 
data for all calibration curves (Slop, 
the calibration curve of Cu2+. 
 

Table (1): 

Fe  

Trace 
element 

 
Calibration 
 data 

0.9996R2(adj.) 
0.01461 Abs/mg/Slope 

0.02389 mg/Sc0 
0.29837 mg/LChar. conc. 
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El Hossadi, A. A& co workers in period 1982 – 1984 and a comparison betwe
three areas A, B and C and to study if there are differences in trace elements in water of the network between spring 

MATERIALS AND METHODS 
 

reagents used for calibration and analysis were of analytical grade. A total of fifty two drinking 
water samples were collected from twenty six positions of Benghazi city during spring and summer seasons between 
March and September 2009.  The number of samples collected in each season were twenty six. 
bottles were used for collecting samples after washing with double distilled water, and then soaked in 
over night.  A 1 ml conc. HNO3 was added to each bottle before collecting water samples to prevent the 

es were cooled to less than 37°C in cooling bag and transported to the laboratory 
The water samples were preserved and stored according to American 

For determination of Fe2+ and Mn2+ the samples were treatment by addition calcium solution 
to elimination silica interference, [8] KCl solution excess 1000mg K

For determination of Zn2+ the samples were treated  only with KCl solution 
The spectrophometric is one of the important branch of science which has

tool for determining the structure of organic and inorganic compounds. Spectroscopy deals with the study of 
measurement of interaction between radiation energy and matter particles [10].  Analytic jena

model was used to determine the concentration of trace elements.
Slop, R2- adj., Sc0 and Char. conc.) for Fe2+, Cu2+, Zn2+ and Mn

: The data for all calibration curves of Fe2+, Cu2+, Zn2+ and Mn2+.
 

Zn2+  Cu2+ Fe2+

0.9887 0.9994 0.9996 
0.3477 Abs/mg/0.14947 Abs/mg/L 0.06238 Abs/mg/L Abs/mg/L 

0.00531 mg/0.03450 mg/L 0.03059 mg/L 0.02389 mg/L 
0.012540 mg/L0.02917 mg/L/1%A 0.06990 mg/L/1%A 0.29837 mg/L/1%A 

 

 
Figure (1): The calibration curve of Cu2+ by FAAS. 
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comparison between trace elements of the 
three areas A, B and C and to study if there are differences in trace elements in water of the network between spring 

A total of fifty two drinking 
spring and summer seasons between 

March and September 2009.  The number of samples collected in each season were twenty six.  A 0.5 litre plastic 
bottles were used for collecting samples after washing with double distilled water, and then soaked in  10% HNO3 

was added to each bottle before collecting water samples to prevent the 
C in cooling bag and transported to the laboratory 

American Public Health Association 
the samples were treatment by addition calcium solution 

excess 1000mg K+/L was added for control 
only with KCl solution excess 

The spectrophometric is one of the important branch of science which has played an important 
tool for determining the structure of organic and inorganic compounds. Spectroscopy deals with the study of 

Analytic jena novAA 300 Atomic 
the concentration of trace elements. Table (1) illustrates the 

and Mn2+. Figure (1) shows 

. 

Mn2+  

0.9996 
0.3477 Abs/mg/L 

0.00531 mg/L 
12540 mg/L/1%A 
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The range values of Cu2+, Zn2+ and Mn
season were  illustrated in table (2). 

Table (2): The average trace elements of areas A, B and C (The network system)  

A 

Area 
 

Element  
(mg/L) 

-- Fe2+ 
0.2100.192 Cu2+ 
0.1920.176 Zn2+ 
0.0670.070 Mn2+ 

 
The range values of Cu2+, Zn2+ and Mn
season was illustrated in table (3). 

Table (3): The average trace elements of areas A, B and C (The network system) in  

A 

Area 
 

Element 
(mg/L) 

-- Fe2+ 
0.1470.097 Cu2+ 
0.1980.173 Zn2+ 
0.0290.011 Mn2+ 

 
ANOVA tables for  Cu2+, Zn2+ and Mn
differences (P-value ˃ 0.05) in the mean values of Cu
because the concentration is undetectable with this technique
(P-value ˂  0.05) only in the mean values of Cu
differences in the mean values for Cu
end of the network, however, generally increase of mean values of Cu
drinking water may be due to leaching of metals from metal pipes and fittings within the distribution system as 
mentioned in the study which was accomplished on the  network distribution of drinking wa
islands [11].  From (T-test) tables for 
(P-value ˂  0.05) in the mean values of Cu
significant differences (P-value ˃ 0.05) in the mean values of Zn
spring were slightly higher than that 
network distribution system of drinking water in different periods may be due to nature of reservoirs, pipes or 
source of water supply. Figure (2) shows 
figure (3) and (4) shows the mean values of

Figure (2): Mean values of  Cu2+ concentration 
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RESULTS AND DISCUSSION 
 

and Mn2+ concentrations of  A, B and C areas (The network system)

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

Average Max. value 
Min. 
value 

C B 

-- -- -- -- -- 
0.206 0.215 0.192 0.215 0.210 
0.179 0.192 0.165 0.165 0.192 
0.068 0.070 0.067 0.067 0.067 

and Mn2+ concentrations of  A, B and C areas (The network system)

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

Average Max. value 
Min. 
value 

C B 

-- -- -- -- -- 
0.135 0.157 0.097 0.157 0.147 
0.184 0.198 0.173 0.177 0.198 
0.022 0.030 0.011 0.030 0.029 

and Mn2+ for the three areas (A, B and C) indicate that there are no significant 
0.05) in the mean values of Cu2+,  Zn2+ and Mn2+.  All samples gave zero readings for Fe

because the concentration is undetectable with this technique. In spring season there are small significant differences 
0.05) only in the mean values of Cu2+ within and between groups of A, B and C areas

differences in the mean values for Cu2+ were small through spring, and  mean small values of Cu
end of the network, however, generally increase of mean values of Cu2+ in end of any network distribution system of 
drinking water may be due to leaching of metals from metal pipes and fittings within the distribution system as 

d in the study which was accomplished on the  network distribution of drinking wa
test) tables for Cu2+, Zn2+ and Mn2+ values we concluded  that there are significant differences 

0.05) in the mean values of Cu2+ and Mn2+ between the two seasons spring and summer, but there are not 
0.05) in the mean values of Zn2+, however the mean values of  Cu

spring were slightly higher than that in summer, generally the differences in trace elements concentrations in any 
network distribution system of drinking water in different periods may be due to nature of reservoirs, pipes or 

) shows  the experimental comparison of mean values of
mean values of  Zn2+ and Mn2+ respectively. 

 

 
concentration of areas A, B, C and Total  (The network)  in spring 

 

A B C Total A B C Total

Spring Summer

*0.029

**0.222

***0.000

(Spring)

(Summer)

Total
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(The network system)  in the spring  

  
in the spring season.

SE SD 

-- -- 
0.0037 0.0190 
0.0072 0.0365 
0.0022 0.0113 

(The network system)  in the summer  

  
the summer season.

SE SD 

-- -- 
0.0145 0.0731 
0.0061 0.0854 
0.0044 0.0140 

for the three areas (A, B and C) indicate that there are no significant 
All samples gave zero readings for Fe2+ 

there are small significant differences 
within and between groups of A, B and C areas,  Although the 

spring, and  mean small values of Cu2+ increased toward 
in end of any network distribution system of 

drinking water may be due to leaching of metals from metal pipes and fittings within the distribution system as 
d in the study which was accomplished on the  network distribution of drinking water in Viti Levu – Fiji 

values we concluded  that there are significant differences 
between the two seasons spring and summer, but there are not 

, however the mean values of  Cu2+ and Mn2+ in 
in summer, generally the differences in trace elements concentrations in any 

network distribution system of drinking water in different periods may be due to nature of reservoirs, pipes or the 
mean values of Cu2+ of different areas , 

. 

of areas A, B, C and Total  (The network)  in spring    and  summer seasons. 

Total
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Figure (3): Mean values of  Zn2+ concentration 

Figure (4): Mean values of  Mn2+ concentration 
   

All the trace elements of the drinking water samples agree well with Libyan and WHO drink
(Less than Libyan and WHO guideline values), so  drinking water of 
city has high quality compared with the results obtained by El Hossadi, A. A& co workers for drinking water of 
Benghazi city  in the period 1982 –
supply sources ranging from desalination plants to deep water wells
the end of the network may be due to leaching of metals from metal pipes and fittings within the distribution system
as occur in study in Suva – Fiji [11
summer, such differences of these trace metals
supplies (Sarir well field and Tazerbo well
they did not affect the quality of the mentioned studied  areas.
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concentration of areas A, B, C and Total  (The network)  in spring and  summer seasons.

 

 
concentration of areas A, B, C and Total (The network)  in spring and  

CONCLUSION  
 

All the trace elements of the drinking water samples agree well with Libyan and WHO drink
Libyan and WHO guideline values), so  drinking water of  the network  of water distribution of Benghazi 

city has high quality compared with the results obtained by El Hossadi, A. A& co workers for drinking water of 
– 1984  where in that period Benghazi city was provided with m

supply sources ranging from desalination plants to deep water wells [12].  The small  increase of Cu
the end of the network may be due to leaching of metals from metal pipes and fittings within the distribution system

11].  Additionally  the values of Cu2+ and Mn2+  in sp
trace metals may be due to nature of the reservoirs, pipes or the source of water 

and Tazerbo well field). Although there are very small differences in these parameters but 
affect the quality of the mentioned studied  areas. 
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All the trace elements of the drinking water samples agree well with Libyan and WHO drinking water standards 
the network  of water distribution of Benghazi 

city has high quality compared with the results obtained by El Hossadi, A. A& co workers for drinking water of  
Benghazi city was provided with multichannel water 

The small  increase of Cu2+ direction to 
the end of the network may be due to leaching of metals from metal pipes and fittings within the distribution system 

in spring were higher than in 
nature of the reservoirs, pipes or the source of water 

Although there are very small differences in these parameters but 

Der Chemica Sinica,2012, 3(4), 

S. Gao, Y. Jin, F. W. Unverzagt, F. Ma, K. S. Hall, J. R. Murrell, Y. Cheng, J. Shen, B. Ying, R. Ji, J. Matesan, 
63(6), pp 635–641. 

Practical Environmental Analysis, RS.C Royal Society of Chemistry, UK, 

Der Chemica Sinica, 2012, 3(1), pp 210-

WHO. Guidelines for Drinking Water Quality, World Health Organization, Switzerland, 2006, pp 335-397.  

constituents, and trace elements in water from Illinois 

Total

Total



Abdelsalam. Asweisi et al                                                     Der Chemica Sinica, 2013, 4(1):12-16 
_____________________________________________________________________________ 

16 
Pelagia Research Library 

[8] APHA. Standard Methods for the Examination of Water and Wastewater 15th edn, AWWA. WPCF ,Washington. 
1980. 
[9] EPA. Wastes–Hazardous Waste – Test Methods. Method 7000B: Flame atomic absorption spectrophotometry. 
2007. 
[10] A. A. Ramteke and M. L. Narwade, Journal of Der Chemica Sinica, 2012, 3(4), pp 770-774. 
[11] S. Singh, L. M. Mosley; Trace metal levels in drinking water on Viti Levu, Fiji Islands, S. Pac. J.N at. Sci, 
2003, (21) pp 31-34.  
[12] A. A. El Hossadi, S. S. Ali, T. A. K. Majed, A. Alian, R. Farooq, A. H. A. Rashid and E. M. Abd Allah, Journal 
of Garyounis medical,  1988, 11 (1-2), pp 36-46.                                         


