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ABSTRACT

The physical treatment such as chemical precipitation or adsorption was usually added after biological treatment in wastewater
treatment process since it was enforced to reduce the concentration of phosphate for wastewater effluent to 0.2 mg/L
as P which was well known as one of main nutrient causing eutrophication in waterbody. Therefore, the new material
functioned for both adsorption and disinfection was prepared with Fe and Cu, and TiO,, respectively, by changing the
ratio of concentration referred to tri-metal (TM). According to SEM-EDS, TiO, was 30~40% composition for any TM
regardless of any synthesis condition. However, the ratio of composition for Fe and Cu was dependent on the initial
Fe and Cu concentration, respectively. The removal efficiency of phosphate was obtained to 15% at low initial concentration
and the maximum uptake (Q) was calculated to ~11 mg/g through Langmuir isotherm model using TM1 which was
synthesized at 1000 mg/L, 1000 mg/L, and 2 g (10 g/L) for Fe(NOs)s, Cu(NOs)2, TiO,, respectively. In disinfection test,
the efficiency of virus removal using TM was increased with increase of dosage of TM and can be reached 98% at
0.2 g.
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Fig. 1. The process of testing disinfection.
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Table 1. Chemical composition of each TM

Element ™ 1 ™ 2 ™ 3 ™ 4
(%) (%) (%) (%)

Ti 30.6 40.7 36.7 41.3
Fe 2.90 9.25 2.04 5.28
Cu 10.2 7.38 6.98 12.8
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Fig. 2. SEM-EDA spectrum and elemental quantitative data
before (a) and after (b) adsorption of phosphate.

20

- I 5 mg/L
[ 10 mg/L
I 25 mg/L
15 T [—J 50 mg/L
T I 100 mg/L

Removal efficiency, %
3

0 Iﬁi

™1 ™2
Type of TM

T

I

&

Fig. 3. Phosphate removal efficiency at different initial
concentration at four types of TM.
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Table 2. Parameters of Langmuir and Freudlich isotherm
Langmuir Freundlich
Q B 2 K 2
R 1/n R
(mg/g) (L/mg) (mg/g)
11.0 6.52 3.88 0.236
™1 (2.25) (5.02) 0.895 (2.09) (0.166) 0.842
6.51 4.52 3.1712 0.159
T™2 0.791 0.753
(1.86) (6.06) (2.1595) (0.214)
2.92 0.119 2.8628 0.00380
T™3 0.921 0.921
(0.395) (1.77) (0.9234) (0.105)
T™4 4.16 3.1183 0.702 2.6470 0.0942 0.679
(1.42) (6.75) (2.1958) (0.261)
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