KB TEYE& Gk - i 3 - Original Paper - 203 ~207. 2009.

(2008'd 6 269 A4, 2009 349 259 A=)
A Study on Coagulation Process using Zirconium Silicate as a Coagulation—aid

Jae Seung Cho' - Tai Il Yoon - Yu Jae Jeon - Kyung Chul Cho*

Department of Environmental and Civil Engineering, Inha University - *NEO-Envitech

ABSTRACT : The concern of seriousness and harmful effects of environmental pollution is rising by the various water pollutions, appea-
rances of new micro-noxious substances and increase of sustainable pollutants. The method is suggested that can effectively increase
the removal of organic substances and several pollutants using a coagulation process. The experiment for characteristics of ZrSiO4
(zirconium silicate) as a coagulation-aid was carried out for application to coagulation process with domestic wastewater and lake water,
and the removal rate of the organic substances depending on a dosage was evaluated by PDA (Photometric Dispersion Analyzer) in
this study. Zeta-potential of zirconium silicate solution was -32.22 mv at pH 7 and the lower negative(-) charge was detected in the
more acidic conditions. Absorbance on UVs4 presented higher when zirconium silicate was added than in a domestic wastewater itself.
Besides, the results by PDA experiment represented that injection of zirconium silicate could promote growing of floc. Tests for coagu-
lation process were conducted by three ways which are pre-injection, co-injection and post-injection of zirconium silicate with alum.
Accordingly, removal efficiency of organic substances increased over 15% in co-injection than in using of alum as a sole reagent. When
a 20 mg/L of alum was used with a 10 mg/L of zirconium silicate, the removal efficiency was high up to 90%. Removal efficiency
of COD¢: was improved more than 15% in case of dosage of coagulant either PAC (Poly aluminium chloride) or PACS (Poly
aluminium chloride Silicate) together with zirconium silicate. As a result, the removal efficiency of COD¢ were 5~10% higher in a
co-injection of zirconium silicate with a coagulant than a pre-injection and a post-injection but it of soluble substances was lower in a
co-injection.
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Table 1. Characteristics of Seung-Gi wastewater

Table 2. Characteristics of Zirconium Silicate

Molecul . . . .
olecutar Zirconium Silicate (ZrSiO4)
structure

Melting pint 2,430 C, Heat expansion coefficient
7.2x10 cm/cm C, Specific gravity 4.56

Molecular weight 193.3, pH 9.5(1 g/100 mL)

Chemicophysics
characteristic

7103 64% min, SiO3 34% max

Property of matter .
Fe,03 0.1% max, TiO; 0.15% max

CODce; SS  TKN T-P  DOC

Parameter (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

UVas4 turbidity

Analysis data] 374 224 54.6 12.633 20.04 0.164 112.7
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Table 3. Injection method

Mixing |Rapid mixing [Slow mixing| Mixing | Settling
First ZS Alum Polymer .
L . . . 10
injection | (5 min) (3 min) (7 min) (min)
Injection ZS+Alum | Polymer 10(min)
at one time (7 min)

. Aftgr Alum Polyrper ZS 10(min)
injection (3 min) (7min) | (5 min)
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Table 4. Zeta-potential of Zirconium Silicate with variation of
pH (mV)
pH 4 5 6 7 8 9
Zeta-potential | -2.97 | -8.03 | -24.42 | -32.22 | -17.18 | -15.81
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Fig. 1. Effects of PACS and Zirconium Silicate (ZrSiO4) on
COD¢; and SS removal efficiency (pH 7, Zirconium
Silicate 10 mg/L).
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Fig. 2. pH Effects of Alum and Zirconium Silicate (ZrSiOs) on
COD¢; removal efficiency (Zirconium Silicate 10 mg/L).
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Fig. 4. Effects of coagulants dosage on CODc; removal effi-
ciency (pH 7, Zirconium Silicate 10 mg/L).
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