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Its principle is absorption where the contaminant is attracted to and held on the surface of the
carbon particles and due to its small pores and a large surface area will eventually lead to a better
effectiveness in removing taste and particularly odour. It has been reported that a single gram of
activated carbon can have a total surface area of more than 1000 sq.ft (Joseph, 2005).

Methodology

Research work was carried out at the Water & Hydrology Laboratory, Faculty of Civil
Engineering, UiTM Pahang. The flocculation process was carried out using a jar test procedure in
I-litre beakers. All the jar tests were carried out at room temperature. 1000 mL of the test water
was added to each I-litre beakers. The water samples were taken from an existing tube-well
located in UiTM Pahang. The solutions were then stirred rapidly, followed by slow stirring and
quiescent settling for 30 minutes. Following settling, a supernatant sample was withdrawn and
filtered through 0.45 !lm filter paper before being analysed for residual iron.

During the experiments, the pH of the water was adjusted to a given value with 1M NaOH or
1M HCl solutions and was measured using pH-meter. Residual iron was measured using a DRH
890 Hach Colorimeter. Distilled water was used in all the experiments. PAC was diluted with
distilled water to a concentration of 10 mgIL as PAC before used. All the stock solutions were
prepared on daily basis to prevent degradation over time.

Basic sample parameters are 79 NTU for turbidity, pH of7.63 and ferrous contents of 0.4 mg!
L. The water had an excess iron for drinking water standard limit but did not exceed the raw water
standard permissible limit of 1.0 mg!L. As such, the iron concentration in the raw water was
increased to about (0.8 - 1.1 mg/L) range by the addition offerrous sulphate solution. The rust set
of jar tests was conducted to select the coagulant dosage (optimum dosage) on the above dosage.
The second set test was then carried out for selecting the optimum pH based on the coagulant
dosage in the rust set.

Results and Discussion

The effect of the dosages of coagulants on their coagulation performance was carried out at pH
7.60 and the result is shown in Table 1. The PAC coagulants produced the general trend of
increased removal rate for both under and over dosing leaving a residual content of 0.11 mg/L at
87.8% removal. Figure 1 seems to provide clear evidence that PAC is going to offer a better iron
removal rate.

Table 1: Summary of Results at Different PAC Dosage

Iron (Fe) PAC Residual % of ironTurbidity
dose Iron (mg! Floc size

Floes
RemovalJar no. content

(NTU)
(mg!L) (mgIL)

L) settling (FS)

NFS FS

I 71.80 0.90 25 0.18 0.11 Large Fast 87.8

2 72.00 0.80 35 0.17 0.13 Large Fast 84.0

3 74.10 0.97 45 0.20 0.16 Medium Slow 83.4

4 77.50 0.83 50 0.18 0.14 Medium Slow 83.1

5 72.50 0.94 55 0.20 0.12 Medium Slow 87.2

6 75.20 0.90 60 0.20 0.11 Medium Slow 87.7

*NFS - Non filtered supernatant
FS - Filtered Supernatant
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Figure 1: Effect of PAC coagulant dosages on iron removal

The effect of pH on the removal of 25 mg/L for PAC is shown in Table 2 and Figure 2 with
the removal rate for iron was around 87%. It can be seen that iron removal is not much of pH
dependent within the narrowly tested range. The fact is that the solubility of AI(OH)3 is pH
dependent and is low between pH 5 - 7.5; outside this range coagulation with aluminium salts is
not successful.(Tebut, 1992). Residual iron in the water following coagulation PAC should be
minimised because any hydrated ferric oxide makes the iron-laden waters objectionable and its
colloidal suspensions can give the water a uniformly yellow-orange, murky cast. It is this
coloration together with associated tastes and odour can make the water undesirable for domestic
use once the level exceed 0.3 mg/L.

Table 2: Summary of Results for an Optimum Dosage of PAC with Different pH

Iron (Fe) % of iron
Turbidity Residual Floes Removal

Jar no. content pH
Iron (mg/ Floc size (FS)(NTU)

(mg/L)
settling

L)

NFS FS

I 82.9 0.95 5.21 0.15 0.13 Large Fast 86"3

2 83.9 0.96 6.34 0.15 0.12 Large Fast 87.5

3 84.1 0.92 6.63 0.17 0.13 Medium Slow 85.8

4 84.4 0.98 7.21 0.18 0.14 Medium Slow 85.7

5 83.9 0.97 7.71 0.17 0.14 Medium Slow 85.5

6 82.2 0.91 8.43 0.16 0.13 Medium Slow 85.7

*NFS - Non filtered supernatant
FS - Filtered Supernatant
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is heavier and larger in size at its optimum dosage. The concentration of residual iron in treated
water by the selected PAC was 0.12 mg/L which completely comply with the regulated limit of
0.30 mg/L.
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