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DETERMINATION OF SOME PHYSICAL AND CHEMICAL PARAMETERS OF
GROUNDWATER IN ASHAFYEEN-MASALLATAAREA

Abdulrhman Mohammed Igneebir, Khaled Muftah Elsherif
Chemistry Department, Art and Science -Masallata, EImergib University
Abdo00198642@gamil.com

ABSTRACT: The present study included study of physical and chemical parameters of
10 ground water well samples at Ashiafiyin -Masallata region north west of Libya . And
Water sampling was done on a monthly basis from April 2019 . On state of comparison
of the april months with Libyan Specifications, For pH average (8.2), the range were
(8.1-8.4), and the std.dev were(0.120) which is suitable for drinking and irrigation. These
results also show that pH values exceed the pH value (7.8) indicating that carbonate ions
are absent. For Electrical Conductivity EC the average 1189dsm™ and the range (423-
1363) at wells number 2 and 6 respectively, and the maximum was not according the
Libyan standard (1500) ppm to drinking, but for irrigation were accepted.

For Total dissolved solids TDS the average is (3035) ppm, the range was (1478-4080
)ppm this value is higher than drinking Libyan standard (500-1000)ppm, and agriculture
(1500) this means TDS is not acceptable for drinking and agriculture purposes. For
Chloride ion in range is 262-387 mg/L at wells 14 and 2 respectively, the average is 316
mg/L, which compared to Libyan standard for drinking 200-250 mg/L, and irrigation 355
mg/L, it is not suitable for drinking and irrigation .

For Sulphate average is 1181.1 mg/L and the range is 822-480 mg/L ppm at wells 11 and
2 respectively. such value is higher than the accepted value for drinking 200-400 mg/L,
and it is not suitable for irrigation. For Bicarbonate average is 448 mg/L, std. dev is 73.9
mg/L, which is accepted by irrigation Libyan standards 520 mg/L, and the maximum was
higher than the Libyan standard 250-400 mg/L to drinking. while the value for irrigation
is 400 mg/L, and such value is accepted for irrigation is purposes. Also Ca?*,Mg** Na",
k™ ,are not suitable for drinking and irrigation . Potassium levels average is 16.0 mg/L,
which is below the drinking Libyan standards 5-9 mg/L, and such value is accepted for
irrigation is purposes.

KEYWORDS: Libya, ground water, seawater, intrusion, salinity.

INTRODUCTION

The higher groundwater levels inland causes the freshwater flow to be seaward. At the
sea land borders, freshwater flows to the sea from the top part of the aquifer and seawater
flows to the aquifer from the bottom

The intrusion of seawater to groundwater system has recently emerged as a serious
problem damaging ground water systems, in Libya. This problem is triggered by the
compulsive consumption of ground water in domestic, agricultural, and industrial
applications, [1-4]. Seawater intrusion (or salt-water intrusion) is the underground flow of
seawater into freshwater wells and aquifers. Seawater intrusion is limited to aquifers
where groundwater and seawater are in hydraulic continuity. Freshwater has lower
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density than Seawater and floats on top of it. The interface between the two bulks is not
distinctive boarder; it is a mixture of fresh and salt water (saline water). The shape of the
interface is established by the hydrodynamic balance along the contact plan. This
interface has an inclination towards land and its toe intersects with the bottom of the
aquifer [5-8].

Seawater intrusion occurs when fresh water is withdrawn faster than it can be recharged
near a coastline. As a result, the fresh water table and its hydrostatic pressure decreases
allowing the salt water to enter the freshwater well [4,5,9-12].

Materials and Methods

Area of study

This work was carried out at Ashiafiyin -Masallata district which has 20 km coastal
stretch on the south shoreline of the Mediterranean sea, It is bounded by gasr eyar from
the northwest, and Masallata from southeast. To monitor the existing study, we obtain
map of the area under investigation. Fig(2.1) shows the area that covered by our study,
which was obtained from Google.

L 2?,__"" i G e
Fig(1):Map of the area un

Also, the list of wells under consideration and their owner names are given in Table(1).
Table (1): Lst of wells under consideration

Well No Depth Dimension from the Sea
1 427m 21km
2 380m 18km
3 427m 17km
4 340m 16km
5 321m 15km
6 421 18
7 411 18
8 394 21
9 342 20
10 420 21
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Sample collection :
Ten groundwater samples were collected from 5 wells mentioned in table (1), water was
sampled during April month 2019. 10 samples were taken from different sits from
Ashiafiyin city, after 15 min of pumping and conserved directly in a portable refrigerator
The water samples were collected in previously cleaned polyethylene bottles of 1.5L.

All samples were stored in refrigerator at 10°C before being analyzed.
Chemicals and Reagents:
The chemical used for analysis were :NaCl, HCI, NaOH, AgNOs;, EDTA, Ethylene
diamine tetra acetic acid, methyl-orange , phenolphthalein and methylred of Reidel de
Haen and BaCl, from BDH. All chemicals are of analytical grand.
Equipments
Analysis were carried out in laboratories: Art and Science College Masallata, Almergab
University , Libya of Chemistry department exept Na and k in Tripoli University
pH Measurements
The pH measurement were carried out using pH meter (HANNA 8424model Hj), from
Varian Company, USA.
EC, Salinity and TDS Measurements

Must be removed EC, Salinity and TDS were determined by Conductimeter. (JENWAY
4520), from varian company, USA.

Na,K Measurements

Potassium and sodium were estimated by Flame Emission Photometer (Corning model-
400), from Varian Company, USA.

Experimental work:

ten groundwater samples were collected from 10 wells, water was sampled on a monthly
basis, during three months starting from April 2019. 10 samples were taken from
Ashiafiyin -Masallata city from different sits, the pH were measured for Water samples
using pH-meter type HANNA model H18014, and electric conductivity E C values were
measuresd using E C meter model 4520. The total dissolved solids (TDS) were weighted
after sample evaporation. Chloride, carbonate, sulphate bicarbonate, calcium and
magnesium were determined according to Adams[1990], while sodium and potassium
were measured by using flame photometer type JENWAY model PFP7.

Results and Discussion

The physical and chemical parameters of ground water samples pH, EC, TDS, TH, CI’,
Mg", Ca*, COs*, HCO3, salinity, were analyzed and result are given in table (3.1), (3.2)
and (3.3) in appendix.

3.1.Statiscal analysis of wells samples in April month.

The arithmetic average, the lowest, highest value April month from April 2019 of the
elements in the wells samples, they were listed in table(3.6).
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TDS | ppm | 3035 1127 1478 4080 500-1000 1500
Ccr ppm 316 50.02 262 387 250-200 355
SO,” | ppm | 1181.6 | 2068.4 480 822 400-200 500
HCOz | ppm 448 168.6 284 632 400-250 520
Mg™ | ppm | 125 168 9.7 411 150-30 -
Ca” | ppm 349 293 110 820 200-75 400
pH -—-- 8.2 0.120 8.1 8.4 8.5-6.5 9
E.C ppm | 1189 423.09| 1363 1410 1500-500 300
Na+ ppm | 612.8 | 842.67 | 606.3 | 923.3 200-20 230
K+ ppm 16 3.741 11 22 40-10 -

Table (2): Results of wells samples in April month

Total dissolved solids

The figure 2 shows that average TDS concentration is (2777)ppm ,which is didn’t acceptable
for drinking according to Libyan specification ad also the international specifications. samples

m TDS

m U Libyan standred
Specifications =1000

/\ /
| N —

3000
E ) V \-’,j Average=2777
$2000 /
wv
E | " mLLibyan standred
1000 = P
/ Specifications=30
o ! \

1 2 3 4 5 6 7 8

Number of wells

Fig (2): T.D.S values for all water samples

have TDS concentrations exceeds the acceptable range for drinking water specification.
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Electrical Conductivity

mEC
1500 | /

\ /  mu Libyan standred
u1000 ¢ Specifications =250
wi | / Average=1181.6

500 [ °
|/ B | Libyan standred
0 Specifications=200

1 2 3 4 5 6 7 8 9 10

Number of wells

Fig (3): EC values for all water samples

figure 3.1.2 shows that the average EC concentrations is (1181.6)us/cm, which is didn’t
acceptable for drinking according to Libyan specification and also the international
specifications. Samples have EC values exceeds the acceptable range for drinking water
specification. It is clear through the table that the average EC in the samples were analyzed
(1500) is located within the category of high-quality for irrigation.

Acidity and basity of samples (pH-Value)

8
\ / B U Libyan standred
o 6 [/ / Specifications =8.5
3 /
‘_>° 4 L/ Average=8.21
Q V \ N L Libyan standred

Specifications=6.5
1 2 3 4 5 6 7 8 9 10

Number of walls

Fig (4): pH values for all water samples
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Figure(4) shows the pH value which extended between 8.1 and 8.4, These results are in
agreement with international standard and Libyan specification. The results also show that pH
values did not exceed pH value 8.5 mean that carbonate ions are absent.

Calcium lon
c
'91000 m Ca+2
Som AN
S 800 [ ,
o |/ / \ / B U Libyan standred
= ' e a
o6 600 ( / \ / \ Specifications =200
% 400 4 _fL.f S - Average=8.21
8 |!,-‘ P _ 1
§ 200 |/
© / B | Libyan standred
0 Specifications=75
1 2 3 4 5 6 7 8 9 10
Number of wells

Fig (5): Calcium ion concentration for all water samples

Figure 5 Calcium ion concentration for water sample is show in figure 5 with an average
amount of 349 ppm. the results shows that all samples did not exceed the permissible limit
recommended by all specified standards Libyan and international.

Magnesium lon

B Mg+2
g 500 |/ f\
o 400 A B U Libyan standred
+ P,
S \/ / \ / \ Specifications =150
2 300 [ Y
S fz’ ; X / | Average=125.602
§ 200 '/ 7 S
] |/ —— AY —
g 100 | B L Libyan standred
£ Specifications=30
9 0

Numer of wells

Fig (6): Concentration of Mg*? ion for all water samples
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Magnesium ion concentration for water samples is shown in figure 6 with an average amount
of 125 ppm. the results shows that some samples exceed the permissible limit recommended

by all specified standards Libyan and international.
Bicarbonate lon
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(o]
o
o

o s

g 600 V

I |/ m U Libyan standred
.g 400 llf/ Specifications =400
£ L/ Average=448.4

§ 200 | /

[= L/I .

8 o M L Libyan standred

Specifications=250

=
N
w
o

5 6 7 8 9 10

Number of wells

Fig (7): Bicarbonate ion concentration for all water samples
The figure 7 shows that average T.D.S concentration is (448.4)ppm ,which is acceptable for
drinking according to Libyan specification and also the international specifications. The
figure also shows that 15% of all well water. samples have T.D.S concentrations exceeds the
acceptable range for drinking water specification.Chloride lon

1000 ( "¢

5800 4 y, :

i | / B U Libyan standred
‘,':’ 600 r — Specifications =250
o )

B v /

S Sy |/ Average=8.21

[=

9200 |

S L

8 o

B | Libyan standred

1 2 3 4 5 6 7 8 9 10 Specifications=200

Number of wels

Fig (8): Chloride ion concentration for all water samples
The fig 8 shows that the average chloride ions concentration is (316.8)ppm, which is didn’t
acceptable for drinking according to Libyan specification and also the international
specifications. the figure also shows that of all well water. Samples have chloride ion
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concentrations exceeds the acceptable range for drinking water specification. This excess
ranges may be attributed to the excessive use of ground water for irrigations and the intrusion

of sea water with ground water and also those ground water well are the closest shour
Sulphate lon
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mS0O2

B U Libyan standred
Specifications =250

Average=1181.6

concentration SO2 ion

M L Libyan standred
Specifications=200

4

5 6 7 8
Number of wels

9 10

Fig (9): Sulphate ion Concentration for all water samples
The results sulphate as shown in fig 9 has an average of 1181 ppm , concentration . the
Libyan standards specification recommended that the lowest concentration of sulphate . and
the highest concentration is between (200-400)ppm .the water samples for the wells exceeds
the limits recommendation of Libyan standard specification ,this may be tribute to dissolution
sulphate rocks due to movement of rain water through the layer of soil in the ground water .
Sodium lon

4000 | = Na+
< /
23000 _ .
@ | / m U Libyan standred
-.Z. L/ Specifications =200
52000 |
S L’J;” / \ Average=612.8
=) r
5 1000 | /
§ 0 Y m L Libyan standred
8 Specifications=20

1 2 3 4 5 6 7 8 9 10
Number of wells

Fig (10): Shows Na" values for all water samples
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Figure 10 from the Na'curve, the values varied between below the detection limit of the
method to 612 ppm.. In the mono to ten wells varied in almost the same range 606-923

ppm, , except for the wells of 7 ppm, the curve increasing to reach almost 923 ppm.
Potassium ion

Arcif Q3

= W k+
=1
=]
T 150 _
x> m U Libyan standred
5 S
c 100 Specifications =40
'_‘-E Average=16
= 50 —
]
6 \ B L Libyan standred
o 0

Specifications=10
1 2 3 4 5 6 7 8 9 10

Number of wells

Fig (11): Shows Concentration Potassium lon for all water samples

Potassium ion concentration for water samples is shown in figre 11 with an average amount

of 16ppm the results shows that all samples did not exceed the permissible limit

recommended by all specified standards Libyan and international.

CONCLUSION

It was observed that majority of ground water increases in the value of TDS, chloride,

sulphate, bicarbonate, sodium, potassium, magnesium, calcium, pH value and EC compared

to specified standards Libyan .
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