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ABSTRACT

The technology of improvement of water quality at water purification plants can
be characterised by a large diversity of the method and processes employed and by
substantial differences in the design and process structure and equipment The
effect of operational parameters as pH, pre-, post - chlorination, coagulant index
and mixing intensities on the level of some metal tons concentration in different
sources of drinking water plants were studied.

Results of the chemical analysis indicated that the dissolved and total Al3*
concentration in treated water was much higher than raw water and sometimes with
values over the international maximum limit Much of the overall variation in aqua
aluminium ion in treated water could be explained on the basis of pH, solubility, and
filtration models efficiency, while ions as Fe** and Mn2+ were found within the
acceptable limits.

The data obtained indicated that relation between watershed inputs (Cl2, H O ,
alum dose) and output of soluble aluminium was not necessary simple and
straightforward. The investigated water samples were collected from main stations
and compact units in Dakahlia Governorate.

'eywords: aluminium; drinking water treatment; Dakahlia.

INTRODUCTION

Alum (Aluminium Sulphate) has been used as the Predominant Chemical Coagulant in the
arification of water since the ancient Romans of 2000 B.C. The aluminium content of commercial
jm is typically >500.000 mg/L with the use of aluminium sulphate as coagulant, the process of
drolysis can result in the formation of colloid, of low-soluble aluminium salt bases such as A1(OH)3

AI(OH)SO< and A12(OH)<SQ4 accomplished^-with liberation of H \ Pre-breakpoint chlorination is
id for the more effect of disinfection ana removal of iron and manganese in most of water
rification stations in Dakahlia govemorate. An uncontrolled condition of such processes may shifts
iminium hydroxide and its basic salts from the isoelectric point and thus worsens the conditions of
igulation. An increasing number of studies point to a relation between Aluminium and both
minium doses, filtration efficiency, pre-chlorination were carried outo>2)" High concentration of
* in drinking water could come from treatment characteristics. Miller et a!p> concluded that the

o home all correspondence should de addressed.
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concentration of aluminium will increase above the original concentration in raw water. Relationship
between both Alzheimer's disease and dialysis encephalopathy in humans were studied(4). Aluminium
toxicity (S) to biota is closely related to its chemical speciation, which is function of several factors,
such as the presence of humic and fulvic acids and pH.
Recently , Aluminium is reported as toxic metal that may interact metabolically with nutritionally
essential metals, i.e. Aluminium interacts with calcium in bone and kidneys, resulting in aluminium
osteodystrophy.

The purpose of this study was to assess the conventional treatment by two main water treatment
plants (WTPs) and other four compact units at Dakahlia Governorate.

MATERIALS AND METHOD

Sample Collection:

Water samples were collected before (raw water) and after (treated water) treatment, from Sherbin
and Bossatt water treatment plants (WTPs) and Some compact units (Fasco, Abo-Arssa, Besendila,
and EL-Shawamy). All samples were collected in polyethylene bottles and immediately transported to
the laboratory and subjected to the chemical analysis.

Experimental:

Determination of dissolved and total aluminium in raw and treated water were carried out
according to standard methods for the examination of water and waste water by standard addition
method using Eriochrome Cyanine R as colour developing agent and Griffin model 40 colorimeter
COJ-510 for measurements.

The effect of the pre-chlorination on Aluminium was also carried out by preparing series of 250 ml
measuring flask, Al concentration was kept constant (10 mg / L) while variable chlorine doses from
0.5-10 mg/L were added, mix and leave for at least 2 hr., filter on a sand filter, and determine the
dissolved, aluminium concentration for the filtrate of each one as previous.

Metal concentrations in all samples were determined by 2380 - Perkin-Elmer, flame atomic
absorption spectrophotometer, following the recommended standard operating procedures. BDH
standard solutions, lOOOppm, were used and internal standards were used to check for interference
problems. The metal concentrations were determined in triplicate samples and reagent blanks of each
process, other chemicals used were of high purity.

RESULTS AND DISCUSSION

The concentrations of dissolved and total aluminum in raw (river water) and drinking (treated
water) are summarized in table 1. From the data obtained, one can observe that, the concentrations of
aluminium were highly affected by the treatments (treatment processes).
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Table 1: Dissolved and Total Aluminium concentrations
water for WTPs and C.Us. Samples.

in raw and treated

Aluminium

Dissolved:

Total:

Water Type

Raw Water:
mean

Range
Treated Water:

mean
range

Raw Water:

mean

range

Treated Water:

mean

range

Sherbin W.T.P.

4.7
0-16

153
0-340

28.1

0-49

283.6

86-497

Bossatt W.T.P.

1.4
0-10

19
0-57

11.9

0-26

151.9

90-276

Compcat Units

12
0-32

48.3
9-131

23.4

0-55

416.3

122-810

Table 2: Relation Between Dissolved Al3* and
Variable Chlorine Doses (0.5 - 1 0 ) m g / L

CI2 dose ; mg / L

0.5
1

1.5
2
3
4
5
6
8
10

Concentration of
Dissolved Al; mg / L

1.46
2.28
2.52
3.58
3.6

3.72
4.92
4.56
5.4

6.48

The drinking water were analyzed in Sherbin and Bossatt water treatment plants (WTPs) indicated
that, in some cases, total aluminum concentrations were found higher than£2Q0ug/L) the guideline
level recommended by the world health organization (WHO, 1993). The more surprising observation
is that, variable aluminium concentrations, were found from one to another during the Period of the
investigated samples (6 month), this may be due to the effect of chlorine doses, which may varied in
the water plants without taking in consideration the other parameters. The over doses of chlorine
highly affect the dissolution of aluminium ions as shown in table 2. The total aluminium in the treated
water was higher as 497ug/L and 276ug/L with average total concentration of 283.6 and 151.9 ug/L in
Sherbin and Bossatt WTPs respectively. Similar observations can be seen in case of dissolved
alumjnjum iti drinking water as shown in table 1. The observed discrepancies in aluminium
concentration among the djlij^pjt WTPs in this study were probably due to operational differences
(amount of ^lujn, uneoi^$ig4 pre-chlorination, pH adjustment, rapid and insufficient filtration
efficiency, i#, &$$$%» tim&), while no high differences in dissolved aluminium concentrations in
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raw water (almost constant) except the total aluminum concentrations in Sherbin WTP, raw water
reached to high values 49 ug/L with the mean value 28.1 ug/L compared with Bossatt WTP that was
reached to 26 ug/L with the mean value 11.9 ug/L. The observed increase in total aluminium in raw
water at Sherbin W.T.P. may probably due to the effects of alum sludge discharge back in this area.

Determination of total aluminum in four selected compact units (Besendila, Abo-Arssa, Fasco and
El-Shawamy). Table 1 revealed that very high total aluminum concentration 810 ug/L, which indicates
problems in the design and operational systems.

Table 3: The effect of Water Treatment Process on The
Concentration of Iron and Manganese

SAMPLING AREA

Sherbin

Bossatt

Water Sample
Types

Raw water:
treated water:
Raw water:
treated water:

Fe
ug/L

89
76
77
67

Mn
ug/L

99
53

99.4
94.6

Table 4: Concentration of Iron and Manganese in Raw and
Treated Water by Compact Units

Sampling Area

Fasco:

EL-shawamy:

Abo-Arssa:

Besendila:

Water Sample
Types

Raw water:
Treated water:
Raw water:
Treated water:
Raw water:
Treated water:
Raw water:
Treated water:

Fe
ug/L

72
74
85
68
80
78
83
76

Mn
ug/L

73
70
80
69
60
82
70
72

Removal of trace inorganic constituents through the conventional water treatment process was
studied. Iron and manganese are oxidized by aeration and removed from water mechanically by
filtration as hydroxides. The chemical analysis of Iron and manganese in raw and treated water
indicated that noticeable decrease in their concentrations by treatments as shown in table 3. These
results indicated also that aeration process was not sufficient to complete removal of iron and
manganese but it decreases the concentration of manganese to reach the permissible limit
recommended (50jig/L). On the other hand, no differences in the concentrations of iron and
manganese from raw and treated water by compact units studied as shown in table 4, this may
probably due to that all these plants were of unsuitable designed and or due to the rapid filtration
processes. A vast number of samples would be required before reaching only definitive conclusion in
this matter. However, these results are enough to confirm the importance of controlling the operational
parameters as well as design in water purification plants for getting safe drinking water.
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