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Factors influencing domestic sewage treatment with
modified Merger Johkaso
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Abstract To improve the Merger Johkaso technology a micro-electrolysis bed and complex biological fillers were set up
in a test and an anaerobic-anoxic-aerobic A2/0  bioreactor system was designed to treat domestic wastewater. In order
to optimize the performance of the system chemical oxygen demand COD  and TN and TP removal rates of the system
were investigated with full consideration of the influences of three major controlling factors the hydraulic retention time
the organic loading rate and the sludge reflux ratio. Based on long-term treatment results the best removal rates of
COD TN and TP were 95% 63% and 87% respectively when the hydraulic retention time was at 8 h. When the
organic loading rate was 2.7 g L d' the average removal rates of COD TN and TP were 90% 74% and 88%
respectively. When the sludge reflux ratio was 75%  the average removal rates of COD TN and TP were 95% 70%
and 94%  respectively.
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10:6.8:10 100 L/d
1.2
12
0.34 ¢/L 0.32 g/L 0.051
g/L 0.316 g¢/L. TN=13% 0.08 g/L
TN=14% 0.0568 g/L 0.14 ¢/L
0.12 g¢/L. 0.233 ¢/L
COD
1 200 mg/L o COD :p TN :p TP =
100:5:1 1 g COD 1 mL
1.3
120 d
20 ~30 C 60%
COD TN TP
1
1
t/h L/ g L7t d7! R/ %
1 4 0.9 25
2 8 1.8 50
3 12 2.7 75
4 16 3.6 100
1.4
ANOVA LSD
+ n=3
SPSS 17.0 P>
0.05 P <0.05 P<
0.01 P <0.001
1.5
COD TN
TP
B UV-2450
GB
18918—2002
2
2.1 HRT
2 HRT 4h 8h 12h
COD P <0.001
HRT 16h 12h COD
P>0.05 HRT COD
P <0.001 HRT
COD



2 HRT COD TN TP
t=4h t=8h t=12h t=16h
/ / / /
mg L-! mg L-! /% mg L-! /% mg L-! /%
600.02 Aa+4.02 612.89 Ba+2.84 608.67 Cax2.15 588.33 Ca+3.41
258.01 Ab+13.11 57 208.38 Bb+17.08 66 170.43 Cb +10.81 72 158.85 Ch + 8.50 73
COD 198.01 Ac = 12.06 67 140.96 Be = 8.61 77 127.82 Ce = 10.61 79 135.32 Ce £ 12.63 77
90.00 Ad +8.62 85 79.68 Bd +4.81 87 73.04 Cd+6.69 88 76.48 Cd +4.69 87
72.00 Ae +£1.95 88 30.65 Be+5.62 95 18.26 Ce +4.51 97 23.53 Ce+3.81 96
32.27 Aa+1.26 32.61 Ba+2.17 32.59 Ba+1.11 32.48 Ba+2.19
27.97 Ab+5.47 13 26.27 Bb+6.14 19 25.87 Bb+4.48 21 25.76 Bb+5.39 21
TN 22.87 Ac+3.28 29 18.41 Bc+1.52 44 17.55 Bc+4.50 46 17.41 Bc+4.41 46
18.99 Ad+2.33 41 12.77 Bd + 3.61 61 11.86 Bd+1.39 64 11.71 Bd +2.43 64
18.02 Ad+1.33 44 11.93 Bd +2.41 63 10.90 Bd+1.10 67 10.17 Bd + 1.15 69
6.64 Aa+0.85 6.97 Ba+0.20 6.73 Ba+0.65 6.60 Ba+0.43
3.74 Ab+1.08 44 2.83 Bb+0.59 59 2.62 Bb+0.51 61 2.93 +0.69Bb 56
TP 2.94 Ac+0.65 56 1.78 Bc £0.68 74 1.57 Be+£0.44 77 1.96 Bc+0.57 70
2.18 Ad+0.62 67 0.94 Bd+0.42 87 0.98 Bd +0.46 85 1.22 Bd+0.46 82
2.06 Ad+0.37 69 0.88 Bd = 0.51 87 0.86 Bd = 0.29 87 1.10 Bd+0.33 83
abed HRT P<0.05 ABCD HRT
P<0.05
HRT 4h 12h OLR
88% 97% HRT 4h -
o OLR COD
72 mg/L HRT 16 h OLR TN
COD OLR 2.7¢/ L d
HRT 4h HRT
TN P < 0.001 OLR 36g/ LLd 1IN
HRT 8h 12h 16h TN 2% OLR
P >0.05 HRT 8 h
TN 60% OLR TP
@ TP
TN
1415 HRT 8 h TP @ OLR
80% HRT 8h 12h
TP 0.88 mg/L.  0.86 mg/L / 202 TP
2.3
4 COD TN TP
HRT 25% 50% 5%
1617 P<0.05 75%  100%
2.2 OLR P>0.05 COD
3 COD TN
OLR P <0.05 P <0.001 75%
OLR COD
OLR 2.7¢/ L d COD
OLR
50% ~ 100%
1819 COD 90%
OIR 3.6¢ L d 25% COD
COD 85% 25% 100% TN 40 %
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3 OLR COD TN TP
L=09¢g/ Ld L=18g/ I d L=27¢g/ L d L=3.6g/ i d
/ / / /
/ / / /
mg L-! % 1r1r1gL_1 % mgL_1 % mg L-! %
289.67 Aa+5.77 574.67Ba +20.53 873.67Ca = 23.09 1192.00 Ca+21.32
125.67Ab + 10.21 56 287.27Bb + 8.60 50 454.31Ch £32.14 48 659.63Ch + 30.85 45
COD 89.77Ab = 16.40 69 198.27b £ 25.46 65 331.99Ch + 8.24 62 470.76Cb = 13.80 61
28.97Ac + 10.52 0 68.47Bc + 12.77 88 122.31Cc +7.76 86 228.40Cc +5.36 80
12.30Ac + 8.20 95 46.43Bc + 10.37 92 87.37Cc + 14.33 90 178.80Cc + 12.26 85
32.79Aa£3.12 33.31Ba+2.20 32.69Ca+2.36 32.87Da+4.33
31.91Ab+2.08 3 30.29Bb +3.13 9 27.71Cb £ 1.16 15 27.36Db+5.23 17
TN 25.73Ac £5.29 2 20.37Bc +4.26 39 17.15Cc £ 2.11 48 15.70Dc +2.24 52
22.59Ad +4.22 31 13.10Bd = 1.07 61 9.48Cd +2.10 71 8.47Dd = 1.28 74
22.39Ad +5.08 32 12.20Bd £ 3.20 63 8.50Cd +3.23 74 7.77Dd = 1.19 76
6.70Aa +0.34 6.89Ba+0.30 6.92Ba+0.50 6.74Ba = 0.25
3.08Ab+0.19 54 3.03Bb +0.90 56 2.72Bb+0.21 61 2.54Bb +0.80 62
TP 2.26Ac £0.07 66 2.00Bc +0.38 71 1.77Bc +0.40 74 1.64Bc +0.65 75
1.35Ad+0.29 80 1.14Bd +0.29 83 0.94Bd +0.42 86 0.88Bd £0.52 87
1.30Ad +0.54 81 0.99Bd + 0.41 85 0.82Bd +0.39 88 0.88Bd +0.70 87
abed HRT P<0.05 ABCD HRT
P<0.05
4 R COD TN TP
R=25% R=50% R=75% R=100%
/ / / /
/% / / /
mg L-! % 1r1r1gL_1 % mgL_1 % mg L-! %
598.03Aa + 3.35 610.31Ba+7.9 604.13Ca + 6.40 602.07Ca+7.10
382.74Ab = 14.52 36 262.43Bb £ 8.1 57 205.40Cb £ 0.60 66 192.66Ch +9.92 68
COD 245.19Ac +7.69 59 183.09Bc + 9.25 70 144.99Cc + 5.60 76 138.48Cc + 3.97 77
113.63Ad = 1.68 81 85.44 Bd +7.10 86 60.41Cd +4.78 90 66.23Cd +6.18 89
89.70Ae +3.85 85 54.93Be +2.57 91 30.21Ce +0.26 95 30.10Ce + 4.41 95
32.33Aa+1.04 31.92Ba+1.75 32.01Ca+1.31 32.21Ca+ 1.24
22.87Ab+3.43 29 21.09Bb +0.74 34 14.39Ch + 1.42 55 14.04Cb + 4.57 56
TN 21.74Ac £1.26 33 20.12Bc +5.54 37 13.26Cc + 2.67 59 12.59Cc +2.38 61
19.81Ad +3.32 39 18.01Bd +2.55 44 10.98Cd = 5.81 66 9.69Cd +2.63 70
19.30Ad + 0.38 40 17.48Bd = 1.17 45 9.61Cd+1.34 70 9.22Cd +1.61 71
6.79Aa+0.77 7.08Ba+1.20 6.82Ba+1.19 6.73Ba=0.86
3.96Ab +0.93 42 3.22Bb+0.32 54 2.94Bb+1.12 57 2.83Bb +0.38 58
TP 3.32Ac£0.97 51 2.26Bc+0.76 68 1.91Bc+0.16 72 1.73Bc+0.19 74
2.17Ad+0.26 68 0.88Bd +0.29 88 0.54Bd £0.10 92 0.83Bd +0.29 83
1.94Ad + 0.40 71 0.73Bd £0.19 90 0.43Bd +0.21 9 0.76Bd £0.16 89
abed HRT P<0.05 ABCD HRT
P<0.05
71 % TN NO;s -N
TN % TP
75%
223
3
TP
a. HRT T™N
TP TP TP
NO; -N HRT 8 h COD TN TP
NO; -N 95% 63% 87%
b.
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OIR 2.7¢g L d COD TN TP
87.37 mg/L 8.50 mg/L.  0.82 mg/L
0% 74%  88%
OIR 2.7¢g/ L d COD
c. COD
™ TP
75% 3
COD TN TP
30.21 mg/L 9.61 mg/L. 0.43 mg/L
95% 70% 94%
d.
COD TN TP
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