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A Study on the Factors to Minimize the Residual
Aluminum in Filtered Water

Young-Song Ko, Dal-Sik Woo and Sang-Ho Nam

Department of Environmental Engineering, Kunkuk University, Korea

ABSTRACT

In public water supply systems, Alum and/or PAC being used as a coagulant. It is well known
that their use increased frequently the concentration of residual aluminum in filtered water upon

operating conditions.

This study was conducted to find the optimum conditions that both the concentration of residual
aluminum and turbidity are minimized by changing such factors as pH, temperature, alum dosage,

mixing rate, alkalinity and hardness.
The results can be summarized as follows :

The pH values for the minimum concentration of residual aluminum and turbidity as a given
experimental condition were found at pH 6 and pH 7 respectively, the apparent clarity was best
at pH 8. The floc settling rate was the greatest at pH 6.5, but the turbidity was high at the same

condition.

The more alum dosage, the higher the concentration of residual aluminum. However the alum
dosage less than 15 mg/l tend to decrease in turbidity. Restabilization and enmeshment occurred
near 15 mg/l and 20 mg/l of alum dose respectively.

With the increase of mixing rate (rapid and slow), the concentration of residual aluminum and
turbidity are increased and the same trend was found in increment of mixing time.

At low water temperature, the concentration of residual aluminum was decreased, but turbidity

was increased.

It was confirmed that alkalinity had an effect on the coagulation efficiency, but hardness did

not.

Keywords : Coagulation, alum, residual aluminum
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(4) 57 AHGE EH
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pany, USA)E o]&-3lsich
6y oF5-mlwEel e

E ‘2
Qabg mE £F FvlE

& 7o TR
#3}e] UV-Visible Recording Spectrophotometer
(Shimadzu, Model No. UV-240, Japan)& AH&-3+53
o}, 2A3)e] HES ¥sted ICP(Inductively Cou-
pled Plasma Emission Spectrophotometer, LS.A.
JOBIN YVON, France)® XFAI8E H-Askdch
UV 3l ICPe} #4242 thd Table 1,29} rh

273} 7)

Table 1. Conditions of U V. measurement

Items Condition
Optics mono
Wavelength 535 nm

Light source 50 W tungsten-halogen lamp and

deuterium lamp

Light path 10 mm

Int. time 0.2 sec

Detector Photomultiplier R-928

Recorder Computer-controlled digital recorder
of thermal graphic printer type

Power 110V

Table 2. Condition of ICP measurement

Items Condition
Optics Mono
Wavelength 396.152 nm
Int. time 0.5 sec

PMT volt 600~ 800 volt
Nebulizer flow rate 3!/min
Argon coolant flow rte 2.51/min
Argon carrier flow rate 3!/min
Sample uptake 3 m//min

Alge) B-AE v)e] RESATAMYY F o
vl Al rstlen, dFulyy EELY

2ol o] 572 F(Potassium Aluminum Sulfate,

KAL(SO),-24H,0, BASEmkA g, S541H%
el 3501 1000 mg/l & WHE F 1 mg/l7} HEE
sl slo] ARGl A E+ 27 47 mm, T3
0.45 ym Membrane ©33}x}(Membrane filters cel-
lulose nitrate, Cat. No. A045A047A, MFS)& 214
slo] ofzpgl & o} o| 52| el & A Asl7] 93
AscorbicAH2 #7}&}3L Eriochrome cyanine 4852
b A A Haks 50 iR sted UV-Visible®E H4

a
R=8
L.

UVel AHE-8h B gole] A 3wg T3] 9l9)
ICPR iFgoe ¥usiglon) R4l g
% 7]7)¢) 5482 che-2) Table 3,49} Pe} =t

! gHAs] sig

UVE #4438 7H8 ICP RAgte s
r& 0.9599% vHFig. 3, 4).

. =z 3¢ oF

1. pHZ! H3loll LE XFUR0|E 55 Y E©HE
Aglel) A3 deded-2 kaolin 200 mg/lE Fo
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Table 3. Aluminum recovery test for UV

I (mg/l) B
% Recovery
Added Found
0.02 0.0186 93.15
0.06 0.0568 94.67
0.10 0.09975 99.75
0.14 0.1417 101.20

Table 4. Aluminum recovery test for ICP

Al (mg/])
% Recovery
Added Found
0.02 0.0268 134
0.06 0.0598 88.7
0.10 0.1074 1074
0.14 0.1506 107.6
0.16
n ,A‘-
0.14 IcP
a
T oz W
>
£
g o
2
E o008
3
[
o 006
5
€ 004
0.021
° 002 004 008 008 01 012 014 016

Added aluminum(mg/L)
Fig. 3. Recovery test for U.V. and ICP.
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Fig. 4. Correlation between U.V. and ICP.
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