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Abstract

Laboratory—scale membrane bioreactor added alum into the anaerobic basin as a flocculant
and adsorbent was carried out to find removal efficient of nitrogen and phosphorus components
in the mixed liquid and weather or not maintaining the stability for the permeate flux and
pressure at various internal recycle conditions. It was found that denitrification efficient of
maximum 65% was obtained when the ratio of internal recycle was 3Q. Additionally when the
ratio of internal recycle was fixed at 3Q, BOD: and T—P concentration of permeate was much
more reduced compared to not added alum in anaerobic basin but T—N concentration of
permeate was relatively increased. In case of added alum as the flocculant and adsorbent in
anaerobic basin, the permeate flux was maintained above 104 /m¥hr but the permeate pressure
was relatively higher than alum was not added in anaerobic basin.
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Fig. 1. Schematic diagram of the experimenial setup
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Table 1. Water quality of wastewater used in the experiment

+ ¥ WicEE Wiy 34 24¥
BODs(mg/ £) 92~111 74~118
COD«(mg/ ) 186~253 163 ~301

T-N(mg/ 2) 264348 240~338
NH,"-N(mg/ ¢) 21.6~33.2 20.9~30.9
NO;-N(mg/ ¢) 14~36 01~12
NOs-N(mg/ ¢) 04~10 01~1.2

T-P(mg/ ¢) 25~44 27~37
PO, -P(ng/ ¢) 21~38 23~31

S5(mg/ ¢) 5480 38~140
Turbidity(NTU) 28~58 21~55
Color(Degree) 15~24 21~55

Table 2. Spedification of the expenmental setup

+ ¥ HAY e gHedA vex
oo B4 o2 FEA ARARRFH) 3
(Polyethylene Hollow Fiber Membrane, Hydrophilic)
¥ 7d UMF424SLI(Mitsubishi Rayon co., Japan)
2E% 9uy 4w
5714 WHgEY FY REF 2module
gY2/RFE 0.01m’/ w'/hr
N &Y 0.01m'/ m’/hr><4.0m'/ModuleXZModuleX(a).ZS
hr/cycle X 4cycle/hr X 2¢hr/day=1.92=2.0m"/d
wgx &% 3714 WE2(035m), ¥4 9H&2(0.75m)
A FAIT ¥7]%(4.2h), @ d2(%hr), HA(13.2hr)
o §4-3A F7] 4¥4¥
7zxd B4 (S 27N, €218 (@
AEAHY A (seive) 713 1.0mn
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Table 3. Raw and permeate water quality during the variation test of intemal recycle rate

#7218 AE ALAE AAdE

FAYE
BODs | CODy | T-N | NH/N | NO;N | NOs-N | TP | po2rp
04Q | 977 | 2088 | 294 274 17 0.5 32 28
08Q | 94 | 190 | 279 28 23 04 29 26
‘:‘; 120 | 94 | 2291 | 313 2779 1.6 0.6 34 26
" 16Q | 888 | 2091 | 321 285 23 04 35 28
T 20 917 | 2255 | 321 317 24 0.7 3.7 30
30 | 1022 | 210 . 320 292 16 0.5 3.0 28
8 | 04Q | 438 845 26.0 2.1 16 0.6 127 114
7 | 08Q | 428 721 26 169 16 0.6 118 109
A1 120 | 279 623 - 228 168 14 0.8 18 114
w | 16Q | 238 49.6 171 139 11 0.5 8.2 7.9
& | 20 28 528 163 136 1.3 0.6 69 6.7
z | 3Q 27 499 127 102 11 0.7 5.2 46
04Q | 102 22 231 33 17 16.7 1.9 17
o | 08Q | 108 87 179 21 21 11 14 13
12Q | 103 21 163 3.7 12 7 10 10
i)' 1.6Q 91 189 143 04 1.4 18 04 03
T 76 167 | 149 05 12 127 04 03
3Q 6.0 103 113 02 0.9 102 | 04 04
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Fig. 2. Removal rate of BODs and COD in the varation test of intemal recycle rate
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Fig. 3. Removal rate of T-N and NHs'-N in the variation test of internal
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Fig. 4. Removal rate of T-P and POs"-P in the variation test of intemal

recycle rate
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Table 4. Raw and permeate water quality during the chemicals dosing test

(&9 : mg/¢)
Mg el HolA vk F
AlumEx
5mg/ ¢ | 10mg/ ¢ | 5mg/ ¢ |[10mg/ ¢ | 5mg/ ¢ | 10mg/ ¢
BODs 105.8 100.8 24.1 225 7.8 8.7
#7184 4
COD 230.2 2143 48.5 56.0 158 17.6
T-N 32.8 322 13.1 127 12.2 12.3
NH,"-N 293 28.0 10.8 9.8 14 0.06
2449 -
NO;-N 1.8 2.2 1.2 1.6 15 13
NO;-N 0.6 0.6 0.7 0.6 94 10.7
T-P 35 3.4 14 0.4 04 0.2
A E T
PO-P 31 2.9 1.0 04 04 0.2
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Fig. 5. Removal rate of BODs anc CODy in the chemicals dosing test
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Fig. 6. Removal rate of T-N and NH'-N in the chemicals dosing test
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Fig. 7. Removal rate of T-P and PO -P in the chemicals dosing test
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Fig. 9. Daily variation of permeate fiux and pressure in the varation test of intemal

recycle rate
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Fig. 10. Daily variation of permeate fiux and pressure in the chemicals dosing test
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