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INTRODUCTION 

The object of the present study was to determine some physical and chemical 
characteristics of Libyan water samples to provide a background for the assessment 
of future priorities, planning, implementation and follow-up of programmes in the 
area of environmental health. Well-known analytical methods were applied for the 
determination of pH, nitrate, nitrite and inorganic trace components'-' '. 

EXPERIMENTAL 

Apparaus 

A Shimadzu double-beam spectrophotometer UV-150-02, and a digital E 532 pH 
meter from Metrohm Herisau were used. 

Materials and reagents 

All chemical and reagents are of analytical-grade quality. 

Procedures 

Two-liter representative water samples were collected in amber-coloured borosilicate 
glass bottles kept at about 20°C; the physical characteristics were recorded immedi- 
ately. To collect a sample of underground water, the pump was allowed to run for 
at least 30-60 min before actually taking the sample. 

p H  The pH of each sample was measured using a pH meter. 

Chloride A 25 ml water sample was titrated with 0.01 M silver nitrate solution using 
potassium chromate as indicator. 
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Alkalinity The pH determination showed all samples to be slightly alkaline. There- 
fore, a 25 ml sample was titrated with 0.01 M hydrochloric acid using methyl orange 
as indicator. 

Total hardness A 25 ml sample was taken, 2 ml of ammonia buffer (pH 10) were 
added and titration was done with 0.01 M EDTA using Eriochrome black T as 
indicator. 

Calcium hardness The same procedure as above was applied, but at pH 12 (1 ml 
8% sodium hydroxide solution) and a few drops of muroxide were added as indicator. 

Lead A 50 ml sample was taken, 1-2 g of solid hexamine were added, and titration 
was done with 0.01 M EDTA using xylenol orange as indicator. 

Iron A 25 ml sample was concentrated to about 10 ml, 2 drops of 50% nitric acid 
were added and, after heating and subsequent cooling, an ammonium thiocyanate 
solution was added; the volume was made up to 100 ml with water in a volumetric 
flask and the colour produced was measured at 470 nm. 

Nitrite A 25 ml sample was transferred to a 100-ml volumetric flask, 1 ml of 
sulphanilic acid was added, the reaction was allowed to proceed for 2 min; 1 ml of 
a-naphthylamine acetate was added and the mixture was allowed to react for 10 min. 
The volume was made up to the mark with water and the colour produced was 
measured at 510 nm within 60 min. 

Nitrate A 25ml sample was evaporated to dryness, several drops of hydrogen 
peroxide were added, followed by 2 ml of phenoldisulphonic acid; the mixture was 
diluted with about 10 ml of water, 6 ml of 12 M potassium hydroxide were added, the 
whole solution was transferred quantitatively to a 100 ml volumetric flask, the volume 
was made up to the mark with water and the yellow colour obtained was measured 
at 390 nm. 

RESULTS AND DISCUSSION 

Water samples were collected from 16 different sources in Libya, in September and 
October 1989 (Table 1). The selected study areas represent the available sources of 
water in this land: underground, rain and treated sea water. The experimental results 
are presented in Tables 2 and 3. 

The relatively high concentrations of calcium and magnesium compared with the 
international values for drinking water (Ca, 75 ppm; Mg, 50 ppm)13-in combination 
with the alkalinity of most samples, suggest their presence in the form of carbonate 
or bicarbonate salts. As for nitrate and nitrite, they were found to be present in 
concentrations exceeding the permissible level in Europe (50 ppm in both cases for 
drinking water14) for six and seven of the studied sources, respectively. 
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Table 1 
in September and October 1989. 

Study area and source of water of Libyan water samples obtained 

Sample Study area 
number 

Source 

I Sobratha Underground 
2 Zuara, Soulthan house Underground 
3 Hoon Tap water 
4 Zuara (Welldoon) Underground 
5 Abukamhash Chemical Comp. Tap water 
6 Zawiat El-Dahmany Tap water 
7 Faculty of Pharmacy-Tripoli Tap water 
8 Abukamhash Sea water 
9 Zuara Rain water collected in 

aluminium container 
10 Zuara (Port) Sea water 
I I  Grian Tap water 
12 Wenziek Al-Shati Underground 
13 Temssan Underground 
14 Zuara Underground 
15 Zuara (Zrimegge) Underground 
16 Gergarish (Tripoli) Tap water 

Chloride was present in high concentrations, exceeding the permissible interna- 
tional values for drinking water (200 ppm)I3 in samples 1-8, 10-12 and 16. However, 
the water can be used for other purposes provided other harmful organic substances 
are absent. 

In all but three cases (samples 5 ,9  and 14), lead was also present in concentrations 
above the level permissible for drinking water, which is 0.1 ppm15. Iron was found 

Table 2 Physical characteristics, pH amd alkalinity of 16 Libyan water samples. 

Sample no. Colour Taste Odour PH Alkalinity 
lppm CaCO,) 

1 Colourless tasteless Odourless 1.21 3 64 
2 Colourless Bitter Offensive 7.21 360 

4 Colourless Salty Odourless 8.22 492 

6 Colourless Salty Odourless 8.61 390 

8 Yellowish Salty Faint 10.00 580 

3 Colourless Tasteless Odourless 1.84 380 

5 Colourless Sweaty Odourless 7.85 385 

7 Colourless Astringent Offensive 8.91 500 

9 Colourless Sweaty Odourless 8.00 395 
10 Colourless Salty Odourless 9.91 480 
1 1  Colourless Tasteless Odourless 8.90 465 
12 Yellowish Astringent Odourless 8.10 420 
13 Yellowish Sandy Odourless 1.90 370 
14 Colourless Bitter H,S odour 7.30 350 

16 Colourless Tasteless Odourless 7.60 350 
15 Faint pink Astringent Faint 1.90 380 

* See Table I .  
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Table 3 Inorganic substances in Libyan water samples. 

Sample Chloride Total hardness** Lead Iron Nitrate Nitrite 
no. * 

Calcium & Calcium 
magnesium 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

400 
600 
250 
700 
250 
350 
500 

4OOo 
100 

4500 
250 
350 
200 
200 
200 
350 

490 
825 
240 

1820 
60 

455 
450 

3920 
40 

3730 
250 
120 
140 

11560 
230 
200 

200 
450 

20 
400 

12 
360 
4 10 
460 

35 
480 
200 
60 

120 
2120 
210 
170 

0.40 
0.36 
0.32 
0.68 
0.02 
0.60 
0.48 
0.62 
0.03 
0.57 
0.22 
0.42 
0.44 
ND 
0.24 
0.18 

0.8 1 346 
ND*** 104 
0.66 5.8 
ND ND 
0.64 2.9 
0.68 11.5 
0.96 5.8 
ND ND 
ND 1.2 
ND ND 
0.92 23 1 
1.20 577 
0.82 577 
0.89 ND 
0.46 ND 
0.97 230 

ND 
ND 
ND 
ND 
6070 
1720 
ND 
245 
245 

ND 
ND 
ND 
ND 
490 
615 

I280 

* See Table 1. 
** All values calculated as /tm CaCO, (Ref. 16). 
*** ND, not detected under our experimental conditions. 

to be present in concentration exceeding the permissible level'5 which is 0.3-1 ppm 
for drinking water, in sample 12. 

CONCLUSION 

The above results on the presence of harmful substances in Libyan water samples 
indicate that, according to European standards, none of them can be used as drinking 
water. Treatment of the water-taken from sources representative for Libya-accord- 
ing to known procedures obviously is highly necessary. 
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