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ABSTRACT:- Some physical and chemical properties of drinking and raw water for
Baladruze city in Diyala Governorate they were studied. Where the samples are collected as
one sample monthly from new water clarifying station as a source for drinking water and
from surface of Baladruze river, one major branches for Diyala river, starting from April to
December 2010. The results were shown the acidity ( pH ) for two kinds of water at the weak
base because to present the composites bicarbonates of calcium, magnesium and sodium
premium another hydroxides. The water samples studied were containing total dissolved salts
concentrations within the concentrations allowance ( < 1500 mg/l ) of two types water for
most months in year and the total dissolved salts concentrations in drinking water less than
raw water. The total hardness of water were within the acceptable ranges ( < 500 mg/l ) and
the total hardness in drinking water less than raw water. The studied were shown the
concentrations of calclum and magnesium are within allowable concentrations while the
concentrations of calcium more than magnesium and concentrations for the both in drinking
water less than raw water. The studied were shown the two kinds of water were containing to
bounty concentrations from dissolved oxygen, and the water turbidity was conformable for
each months studied within allowance ranges of quality water for drinking water and non
conformable for raw water.
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INTRODUCTION

The water pollution is making consume or souring in quality of water, which lead to
defectiveness happing in its composition system in direct or another that will decrease from
natural act performance in uses by human, or losses the much of its economic values. The
water pollution include more than parameter, attrition of large quantities from oxygen
dissolved in water, increasing in concentration of dissolved salts, chemical materials and
disadvantageous some element in human that which make the uses of water in grave. The
sources of water pollution are much and multifarious, more of its came from non
environmentalism human ethologic. Preamble of these sources is the petroleum and its
applications, leavings from factories and sanitary flumes, acidic raining, uses of insect’s
exterminatories and chemical fertilizers. The water environmental studies beginning in some
countries at last century (". Started the importing in studied for the physical, chemical and
biological properties of meres, where the researchers studies the water meres in Sweden,
Holland and U.K, and scatters the searches about the quarterly changes for more the
environmental parameters and changes that happened inside the environment system. The
water environmental studies about the inside water (flow and stood) has shares in change and
offering the solution for the present-day problems such as the danger of organic or industry
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pollution with highly technology advance. The leavings of factories and cities flumes these
will direct or indirect inside to water flats and effect on a live of beings and dulcet of water
@ Some of researchers ©*study the physical and chemical properties for ( Shutt- Al Arab)
water and primary studying for Docane mere and Tigris river. Also © they are studying the
water sources in Iraq and shows that the environmental studied for water flats in Iraq are
fewer. The importing in study the Iraqi water flats increasing before the end the last century
where cover the north, medium and south of Iraq . Study the physical and chemical
properties and algae that adherent and rambling in Diyala river ‘.

The aim of this search is study the physical and chemical properties for drinking and
raw water for Baladruze city, the samples are took from Baladrooz river surfaces and water
clarifying station. The properties including the acidity of water ( pH ) and its effect on water
quality, concentration of total dissolved salts ( T.D.S ), electrical conductivity ( E.C ), oxygen
dissolved in water ( D.O ) and its effect on tastes of water, total hardness of water ( T.H )
through the concentration of calcium ( Ca ) and magnesium ( Mg ) elements and study the
turbidity ( T ) of water because. The studying include both physical and chemical tests carried
out in the laboratories of Diyala environmental office.

EXPERIMENTAL WORK

e Samples Collected

Water drinking samples have been collected from Baladruze drinking water clarifying
station about one sample per each week and take average the results of four tests per each
month through ( April to December ) for 2010 , and the raw water samples are collected from
the Baladrooz river per each week and make average the results of four tests per each mouth,
and these samples are collected from different points at deeps ( 30 cm ) from the surface of
river at the center of Baladrooz city . The both of water types are taken to special water
laboratories of Diyala environmental office. The examination procedures were performed by
using the standard methods for the examination of water and waste water ® and include:
Turbidity, Acidity, Total Dissolved Salts, Electrical Conductivity, Total Hardness, Calcium
and Magnesium concentration, Dissolved Oxygen and Turbidity.

e Apparatus

The acidity ( pH ) of water has been registered by using pH- meter 3320 type
Jenway (Romania origin). The total dissolved salts and electrical conductivity for water
samples has been determined at the temperature of laboratory by Conductivity T.D.S. °C.
meter type Cyberscan 10con. (French origin) with T.D.S in mg/l and E.C in ms/cm units. The
calcium concentration has been calculated from titration [7] method by the calibration with
standard solution ( EDTA-Na) ( Ethylene Diamine Tetra Acetic acid-Na) with Miroxide
indicator in base medium with ppm units. The magnesium concentration has been calculated
from titration [7] method by the calibration with standard solution ( EDTA-Na ) with Isocrom
black-T indicator in buffer solution ( pH=10 ) with ppm units. The total hardness for water
evaluated from calcium and magnesium concentrations by the following equation (in ppm
units):
Wrth - Wea = WMg
Where: Wty = concentration of water total hardness, Wc, = concentration of calcium,
Wy = concentration of magnesium, while the total dissolved oxygen in water measured by
DO; meter 9071 type Jenway ( Romania origin). The water turbidity has been gauged by
Lamott 2020 code 1979-EPA with NTU units (Nephelometric Turbidity Units).
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RESULTS AND DISCUSSION
e Acidity (pH)

The results for acidity of water shown Fig.(1) at range ( 7.2 — 7.7 ) and these values
refers to the water as a weak base properties [8]. The weak base properties for water because
a finding composites of calcium , magnesium and sodium bicarbonates accession to the
another hydroxides®. Which are come from natural calcareous of soil for Diyala river and its
branches are passing it specially heights monotane. These ratios for acidity are within
accepted range for drinking water validity ® and these at range [8.5 <pH>6.5] according to
Environmental Protection of Association (EPA).

The decreasing of hydrogen ion ( H" ) concentration ( or increasing of pH ) is
important in water treatment and clarifying processes, when the decreasing of hydrogen ion
concentration will help on hypochlorous acid ( HOCI ) and ( NCI;) forming and that very
important in a water purification processes, as below equations show the hydrogen ion( H" )
production, where the decreasing its in water will making the irreversible reaction, by another
meaning, will increase composites of ( HOCI ) and ( NCl; ) forming which that use in water
clarifying.

CL+ HOH _— HOCl + H" + CI' ... (1)
NHCL + Ch, ——— NCh + H" + Cr .. .. (2)

Can be notice the decreasing in ( pH ) value in drinking aseptic water by chlorine or
chloroamine from raw water because increasing in hydrogen ion ( H" ) concentraton which is
production from above equations[10]. So the water with high ( pH ) is perfected and it with
highly efficient in clarifying by uses the chlorine or chloramines composites that gives pH
value within the allowance range.

e Total Dissolved Salts ( T.D.S)

The analysis of total dissolved salts results in Fig.(2) shown the water is
containing a quantities from dissolved salts and minerals materials, where the
concentrations of total dissolved salts in drinking water less than raw water because of a
good treatment processes in water clarifying station. These concentrations of drinking and
raw water are within the permitting range for drinking water ( T.D.S < 500 mg/l )
according to Environmental Protection of Agency (EPA)[11].

The most of dissolved salts in Baladrooz river , which is a branch from Diyala
river, is come from inorganic materials'” such as the rocks which containing the
bicarbonates of calcium, magnesium and sulfurs because the natural calcareous for Diyala
river gully and it passing from heights monotane . The most of the these dissolved
materials as a salts %

The results of salts analysis shown also the concentrations were varied in simple
values during the month of year because of effect of raining and levels water difference in
river which that will effect on dissolved salts quantity. The Baladrooz river are passed in
city media and the sanitary flumes leavings putted in it that’s will effect also on
concentration of dissolved salts in water.
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e Electrical Conductivity ( E.C)
The electrical conductivity measuring results shown in Fig.(3), the electrical
conductivity increase with increase the concentration of total dissolved in water with values
approx double of total dissolved salts '*'* according to the following equation "

T.D.S (ppm) = 0.67 * EC  (inmicroohm. Cm™) ... (3)

The values of electrical conductivity shown also the values within the allowance
range for electrical conductivity ( E.C <2000 ms/cm ) according to Environmental Protection
of Agency (EPA)"".

The pure water is sloppy for electrical conductivity and the electrical conductivity
increasing with increasing the concentration of dissolved salts ' which are carbonates,
bicarbonates, chlorides and sulphates and all as a anions or cations such as calcium,
magnesium, sodium and potassium.

e Total Hardness ( T.H)

The results in Fig.(4) shown the concentrations which the total hardness for drinking
and raw water for each months that are studied within the allowance range ( T.H < 500 ppm )
1% "the results shown also the values of total hardness of drinking water less than the total
hardness of raw water because the treatment water in water clarifying station.

The present of calcium ions ( Ca™ ), Magnesium ( Mg ) and another ions are caused
the total hardness of water [16,17]. The degree of water hardness increase with increasing the
concentration of calcium and magnesium ions in water ' and it is can be classify within the
general hardness which is scaled in part per million ( ppm ) for concentration of calcium
carbonates ( CaCOs3 ).

The hardness water also effect on foam of soap and on the cleaning efficiency. So
must be a good treated the water by in water clarifying unit to decreasing the hardness by
added the lime ( CaO ) to the water during the treatment to precipitating the hardness salts as
a calcium carbonates in clarifying baths.

e Calcium and Magnesium

The results in Fig.(5) shown the calcium and magnesium concentration are
within the allowance range for drinking water ( Ca < 150 ppm, Mg < 50 ppm ) according
to Environmental Protection of Agency (EPA)"'", also shown the calcium concentration more
than magnesium concentration in water and their concentration in drinking water less than
raw water because the good water treatment in water clarifying unit. These elements are
present in water as an jons ( Ca™, Mg™ ) and caused to water hardness . The
concentrations shown for calcium and magnesium in water result from dissolving and
degradation for alumina silicates of calcium and magnesium, also from degradation for lime
rocks ' and some salts which found in heights monotone for Diyala river (Baladruze river is
branched from Diyala river) during flow it.

e Dissolve Oxygen ( D.O)

The results in Fig.(6) shown the dissolved oxygen concentration for drinking and
raw water are within the acceptable range ( D.O < 10 ppm ) and the dissolved oxygen
concentration for drinking water more than raw water. The increasing in dissolved oxygen
concentrations for algae and mosses which are effect on dissolved oxygen concentrations
through the photosynthesis process as shown in below equation ¢*!>!¢17.
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Sun rays
( algae + mosses ) + CO, » Cellulose + O, (dissolved) ....(4)
Chlorophyll

Withal the much water plants living in baths water in units for water treatment
and clarifying which have a large surface areas to increasing the dissolved oxygen
concentration in water so that the dissolved oxygen concentration in drinking water more
than raw water. Also the dissolved oxygen concentration can be increasing by coming down
the oxygen atmosphere through the raining '¥.

The water with highly dissolved oxygen concentration refers to slightly pollution
by organic materials because the Aerobic Bacteria ( AB ) which are eating the organic
materials will respiration the oxygen caused to decrease the dissolved oxygen concentrations
shown below (#1>1¢19).

Digesting and oxidation process
AB + C,H (organic leavings) + O,(dissolved) »  COz+ H;0 + Energy
..(5)

Respiration

The results in Fig. (6) also shown the dissolved oxygen concentration are high for
April, October, November and December months and low for June, July and August months
because of effect the temperatures on oxygen dissolved in water where the low temperatures
make much dissolvent, so that the dissolved oxygen concentration in summer are fewer.

e Turbidity

The results in Fig.(7) shown the turbidity for drinking water within the acceptable
range ( Turbidity < 5 NTU ) according to communiqués of world health organization
(WHO) "V. The results shown too the large variation in turbidity between the drinking and
raw water because of high efficient in turbidity removing process by water treatment in
clarifying stations through use the sedimenting, stagnating, filtrating and adding the alum [
Al ( SOy )3 | to water.

Solid materials suspension in water caused to water turbidity such as sand, clay,
organic materials and different beings microscope which are gleaned by water during passing
in river. The turbidity of water is effect on light permeability through the water because of
present the above bodies. The measured of water turbidity is advantageous in select the
method and type of required treatment parable sedimentation and filtration with kind of
suitable in clarifying process '¥.

CONCLUSIONS
According to the results obtained from this study, the following conclusion is
deduced:

I- Acidity ( pH ) of two types water at allowable ranges according to Environmental
Protection of Association (EPA) deals with a weak base media.

2- Total dissolved salts and electrical conductivity at acceptable ranges, the electrical
conductivity increasing with increasing the total dissolved salts.

3- Total hardness concentration depended on calcium and magnesium concentrations,
the concentration of calcium more than magnesium and the all at allowance ranges.

4- Turbidity of drinking water less than raw water because of the a good treatment in
a clarifying station.

5- Dissolved oxygen ( D.O ) of drinking water more than raw water .
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