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ABSTRACT

The purpose of this study was to analyze water treatment characteristics, including the efficiency of removing algae
from water purification plants, by installing a demonstration facility for decontamination of algae, including natural algae
remover injection equipment, in the water purification plant. Jar-test showed that the optimum injection of natural
decontaminant was 20 mg/L. Of the water contaminant treatment efficiency of the intake and water purification plants,
Chl-a averaged 74.0% elimination efficiency from 5.0 mg/m® to 1.3 mg/m® and the maximum treatment efficiency was
91.5% removal efficiency when the inflow concentration of Chl-a was 11.8 mg/m?>. In addition, 51.2% and 47.1%
of the taste and odor indicator items, geosmin and 2-MIB, resulted from the overgrowth and decaying of algae, respectively,
to identify toxic substances and odor reduction effects. In addition, elimination efficiencies of SS and Turbidity materials
were higher than 70.0%. In the injection of natural algae remover, no effects such as sudden changes in water quality
due to secondary reactions were found, and appropriate levels were maintained under water treatment conditions.

Key words: Natural algae remover, Pre-treatment, Optimization, Water pollutant
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Table 1. Physical and chemical characteristics of natural algae remover

Item Unit Water treatment standard of PAC Natural algae remover
Specific gravity(20C) - Above 1.19 1.088
pH - 35 ~ 5.0 4.2
Al,O; % 10.0 ~ 18.0 4.4
Base % Above 35 38.7
S0+ % Below 3.5 0.22
NH;-N % Below 0.01 ND
Fe % Below 0.01 0.002
As mg/kg Below 5 ND
Pb mg/kg Below 10 ND
Cd mg/kg Below 2 ND
Cr mg/kg Below 10 ND
Mn mg/kg Below 25 ND
Hg mg/kg Below 0.2 ND
| v
Input algae cCTV
remover(splay)
o 1158 o ot o s [+ T o WO (o i
Floating siudge| | SMdee Shudge storage Draw forth
cathering | 7| ::::f‘e’;’g s Ptk slidge

Fig. 1. Pilot equipment and flow system for algae remover in test bed site.
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Fig. 2. Jar-test results according to the injection concentration
of natural algae remover.

Item Main experimental method
Chl-a Water Pollution Process Test Method
Geosmin Water Pollution Process Test Method(sensual method)
2-MIB Water Pollution Process Test Method(sensual method)
Turbidity Absorptiometric analysis & Turbid meter
SS Water Pollution Process Test Method
pH On-site measurement method through ph meter
DO On-site measurement method through do meter
TOC Water Pollution Process Test Method
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geosmin 0.0~21.0 mg/L(*8++ 9.1 mgL), 2-MIB 2.0~
20.0 mg/L(H+ 9.0 mg/L), turbidity 0.6~2.3 NTU(H o+
1.3 NTU), SS 2.1~10.0 mg/L(*H+F 4.5 mg/L), pH 6.2~
748 6.9), DO 6.3~8.8 mg/L(¥ 7.8 mg/L), TOC
12~2.1 mgL(Bd 1.6 mgL)2 EA =9t

Chl-a, geosmin, 2-MIB, turbidity, SS&] AL A =&
AAA S Fhoz et eFEd FaR Ao ag
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25 MM Fofl 2lgt X2lgE 24

Hel 25 AAA £ A AR HU5e Fa
T thAF Q] Chl-ax A 2.1 mgmoA XL
11.8 mg/m’& 9.7 mg/m’, geosmin= XA 1.9 mg/Lo]
A HI 330 mgLE +31.1 mgL, 2-MIBE- 7] 5.0
mg/LolA] %31 29.0 mg/LE +24.0 mg/L, turbidity= Z]
2] 2.1 NTUO| A H I 22.4 NTUR 204 mg/L, SS:=
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Table 3. Inflow water quality average variation table
Chl-a Geosmin 2-MIB Turbidity SS DO TOC
Range 3 pH
(mg/m’) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L)
Mi 2.1 1.9 5.0 2.1 0.8 7.1 6.4 1.6
1 (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
M 11.8 33.0 29.0 22.4 23.0 7.4 8.2 2.0
ax (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
A 5.0 18.7 17.0 4.8 12.0 7.3 7.4 1.8
VOrage 1 (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
Table 4. Treatment water quality without Natural algae remover in test bed
Rance Chl-a Geosmin 2-MIB Turbidity SS 0 DO TOC
] mgm) | mgl) | (mgl) | (NTU) | (mgl) P (mgl) | (mgL)
Min 0.0 0.0 2.0 0.6 2.1 6.2 6.3 1.2
(n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
M. 2.7 21.0 20.0 2.3 10.0 7.4 8.8 2.1
ax (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
A 1.3 9.1 9.0 1.3 4.5 6.9 7.8 1.6
VOrage 1 (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
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Table 5. Treatment water quality with Natural algae remover in test bed

Items Chl-a Geosmin 2-MIB Turbidity SS DO TOC
(mg/m”®) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L)
Inflow water 5.0 18.7 17.0 4.8 12.0 7.4 1.8
(Initial) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
Treatment water 1.3 9.1 9.0 1.3 4.5 7.8 1.6
(Final) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12) (n=12)
Treatment ratio 74.0 51.2 471 73.8 62.5 5.1 111
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