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Abstract

This study was conducted to estimate the removal efficiency of algae by a mechanical Screw Brush Cone Filter in alake.
The device used a stainless steel cone-shaped filter with a screw brush. The ability of the developed device to remove algae
larger than 20im in Lake ChaSa, Gwangyang city was tested from August to September 2014. The results show that the
removal rates for chlorophyll-a, suspended solids and volatile suspended solids were 44-87%(mean 61%), 35-54%(mean
40%), and 37-46%(mean 43%), respectively. This study also discusses equipment and device operation costs and device
application problems, and suggests in situ. solutions to these problems.
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Fig. 1. Screw brush conefilter.
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Table 1. Algae removal device design and operating condition
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Material composition

Stainless steel complex

Legth
Welight
Inflow diameter

Outlow diameter

Speed

15m
25kg
30cm
3 cm

61 cm/sec
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Table 2. Results of temperature, DO, transparency, turbidity and Chlorophyll-a

Sampling time DO Transparency Turbidity Temperature Chlorophyll-a
(ppm) (m) (NTU) (C) (ug)
Aug. 30 8.2 12 12.7 23 6.236
Sep. 13 119 0.7 335 25 17.04
Sep. 30 9.46 0.9 28.2 24 2.783
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Table 3. Concentrations of chlorophyll-ain influent and effluent(August 30, 2014)

No. Influent con. Effluent con.
(ug) (ug)
1-1 4551 30.172
1-2 7.201 27.551
1-3 5.805 31.623
2-1 7.120 16.514
2-2 7.203 16.942
31 7.891 22.254
32 6.102 23.181
4-1 4.878 19.650
4-2 5.256 23.581
4-3 6.352 22.042
mean 6.236 23351
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Table4. Concentrations of chlorophyll-ain influent and effluent(September 13, 2014)

No. Influent con. Effluent con.
(ug) (ug)
1-1 10.192 46.150
1-2 10.344 44.070
2-1 20.741 40.820
2-2 18.783 48.423
31 17.131 43.491
32 17.821 44.195
4-1 18.470 48.830
4-2 15531 50.351
51 23.280 70.422
52 18.071 80.563
mean 17.042 51.732
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Table 5. Concentrations of chlorophyll-ain influent and effluent(September 30, 2014)

No. Influent con. Effluent con.
(ug1) (1g/!)
1-1 1.852 16.254
1-2 1.854 20.281
1-2 4.644 20.753
mean 2.783 19.096

Table 6. Contents of chlorophyll-ain influent and effluent and removal rate of chlorophyll-a(August 30, 2014)

No. Influent content Effluent content Removal rate
(ug/sec) (ug/sex) (%)
1 251.97 178.68 71
2 308.42 100.43 33
3 301.15 133.48 44
4 236.50 129.70 55
mean 274.51 135.57 51

Table 7. Contents of chlorophyll-ain influent and effluent and removal rates of chlorophyll-a(September 13, 2014)

No. Influent content Effluent content Removal rate
(ug/sec) (1g/sec) (%)
1 438.67 270.67 62
2 850.99 267.72 31
3 752.64 263.03 35
4 731.99 297.52 41
5 890.40 452.96 51
mean 732.94 310.38 44

Table8. Contents of chlorophyll-ain influent and effluent and removal rates of chlorophyll-a(September 30, 2014)

NO. Influent content Effluent content Removal rate
(ug/sex) (ug/seC) (%)
1 79.85 67.53 85
2 139.88 1231 83
3 80.75 71.03 87
mean 109.87 95.32 87
EthaL a4 BEEA] AA &) EA Uehs o] oF 1 kGy o] A2HS Alsto] 27 AAES B7Iet
Ut Ak aolet Aget o) 24U o AAS 2RI 50% BrkE 2 AA RS Rl
o] folHIths A o 5= 9I3iek ¥ ATk Kang et fpet A 5 o] R} SS HERIE 3
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Fig. 3. Remova rate of chlorophyll-a by screw brush cone  Fig. 4. Removal rate of SSby screw brush conefilter.
filter.

Table 9. Concentration, contents and removal rates of SS(August 30, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mg/l) (mg/l) (mg/sec) (mg/sec) (%)
1 4,135 12.124 172.27 72.24 42
2 2.024 6.014 86.14 36.05 42
4 3114 8.120 129.20 48.21 37
5 5.014 9.031 215.34 54.12 25
mean 3.572 8.822 150.74 52.66 35

Table 10. Concentration, contents and removal rates of SS(September 13, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mg/) (mg/) (mg/sec) (mg/sec) (%)

1 8.102 22.041 345.23 132.74 38

2 7.301 28.151 302.12 168.64 56

3 6.201 26.234 258.43 156.54 60

4 8.057 26.343 345.14 156.43 45

5 8.187 42214 344.74 252.14 73

mean 7.570 28.997 319.13 173.30 54

Table 11. Concentration, contents and removal rates of SS(September 30, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mg/l) (mg/l) (mg/sec) (mg/sec) (%)
1 16.234 26.148 689.01 276.42 40
2 20.014 16.230 861.12 22242 26
3 6.025 14.047 258.13 168.75 65
4 12.254 24.165 517.14 144.12 28
5 14.134 26.431 603.04 276.53 46

mean 13.732 21.205 586.12 217.65 41
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Table 12. Concentration, content and removal rates of VSS(August 30, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mg/) (mg/) (mg/sec) (mg/sec) (%)

1 0.082 0.381 3.45 228 66

2 0.121 0.316 517 1.86 36

4 0.165 0.463 6.89 2.766 40

5 0.202 0.612 8.61 3.66 a2

mean 0.143 0.443 6.03 264 46

Table 13. Concentration, content and removal rates of V SS(September 13, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mgl) (mgl) (mg/sec) (mg/sec) (%)
1 0.376 1.288 16.19 7.73 48
2 0271 1.107 11.67 6.64 57
3 0.339 1.084 14.60 6.50 45
4 0.401 1.067 17.27 6.40 37
5 04 1.089 17.23 6.53 38
mean 0.357 1.127 15.39 6.76 45

Table 14. Concentration, content and removal rates of V SS(September 30, 2014)

No. Influent con. Effluent con. Influent content Effluent content Removal rate
(mgll) (mg/l) (mg/sec) (mg/sec) (%)

1 0.378 0.839 16.28 5.03 31

2 0.334 0.939 14.38 5.63 39

3 0.312 0.938 13.44 5.63 42

4 0.334 0.811 14.38 4.87 34

5 0.376 0.991 16.19 5.95 37

mean 0.347 0.904 14.93 5.42 37
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249 59, AAS S R VSS HERRE
Tk VSSO| -l AlAFO R E S5k VSSe _
A A T8-S Table 12~Table 143} Fig. 59 A2|3}% . Aug,ao. Sept.13 Sept.BO.
th VSS AAGES 8% 309 36~66%(F 46+ Time
12%), 9% 13¥ 37~57%(H+F 45£8%), 9 30 31~ Fig. 5. Removal rate of VSS by screw brush cone filter.

VSS remove rate(%)
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Table 15. Cost of the algae removal devises production and operating cost

Cost items Unit (won)
Filter equipments 5,080,000
Water level & arrangement devices 3,882,000
Movement & drive (23,600) for 8 hour in aday
Water treatment volume 1,238 m*/day
Tota 8,962,000
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