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Nutrient Removal in Wastewaters by Using EM
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ABSTRACT

Biological Wastewater treatment efficiency of EM (a mixed culture produced by Sei Kai Kuesei Kyo

foundation) was compared with the mixed cultures taken from an oxidation pond treating domestic wastewater

for removal nutrients in a domestic wastewater, an artificial sewage, and an artificial starch wastewater. An

experiment was conducted in a batch system. it was found that the microorganisms from EM could grow and

removed COD, nitrogen compounds, and phosphate in all kinds of the wastewaters. However, its ability was

not better than the mixed cultures from the oxidation pond.
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Table 1

Artificial Sewage (g/1)
Peptone 6 NaCl 0.3
Meat extract 4 KCl 0.14
Urea 1 CaCl, 0.14
Na,HPO, 1 MgS0O, 0.1

*COD is about 10,000 mg/l.

Table 2

Artificial Starch Wastewater (g/l)

Soluble starch 10 NaCl 0.3
KClI 0.14

Urea 1 CaCl, 0.14

Na,HPO, 1 MgSO, 0.1

*COD is about 10,000 mg/l.
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Figure 1 Change of growth, COD, and COD removal during treatment of various kinds of wastewaters.
O : without inoculation
0 : inoculation with microorganisms from oxidation pond starter

A : inoculation with EM starter
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Figure 2 Change of growth, COD, and COD removal, DO, and pH during treatment of various kinds of

wastewaters.

O : without inoculation

O : inoculation with microorganisms from oxidation pond starter

A : inoculation with EM starter
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Table3 Changesinconcentration of nitrogen and phosphorus compounds during treatment of various kinds of wastewaters by inoculation with

and without EM.
Domestic Wastewater (Experiment 2)

Treatment Total N(mg/l) NH,-N(mg/1) NO,-N(mg/1) NO;-N(mg/l) Ortho-P(mg/1)
Period(days) C N EM C N EM C N EM C N EM C N EM
0 11.48 1148 11.76 9.10 8.40 7.00 0.42 0.42 0.42 0 0 0 0.56 041 044
1 8.40  10.08 9.24 8.40 6.30 6.30 0.07 0.07 0.07 0 0 0 0.59 028 029
2 1092 1120 10.36 9.10 7.70 7.70 0.04 0.03 0.02 0 0 0 0.60 043 053
3 9.52 4.20 9.80 9.10 7.70 7.00 0.09 0.02 0.02 0 0 0 0.71 0.54  0.59
5 7.84 11.48 6.44 9.10 9.10 8.40 1.00 0.02 0.02 0 0 0.68 0.74 0.80 0.73
7 9.24 10.56  11.48 7.00 9.10 8.40 1.60 0.03 0.03 0 0.67 0.67 0.68 0.77 074

Artificial Sewaqe (Experiment 2)

Treatment Total N(mg/l) NH,4-N(mg/I) NO,-N(mg/l) NO;-N(mg/l) Ortho-P(mg/1)
Period(days) C N EM C N EM C N EM C N EM C N EM
0 163.4  166.3 150.1 2.80 9.80 9.10 0.03 0.13 0.03 0 0 0 12.00 1150 11.0
2 1464 1529 148.1 57.4 65.80  55.30 0.04 0.03 0.02 0 1.37 068 530 775  6.80
4 140.0 137.2 1414  121.1 119.0 128.8 0.04 0.06 0.03 3.46 4.14  0.67 7.00 565 835
6 133.0 1582 1355 121.8 128.1 123.2 0.04 0.05 0.06 6.26 625 484 640 7.15  7.00
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Artificial Starch Wastewater (Experiment 2)

(Contnued)

Table 3

NH,-N(mg/l) NO,-N(mg/l) NO5-N(mg/l) Ortho-P(mg/l)

Total N(mg/l)

Treatment

EM EM EM

EM

EM

C

Period(days)

11.25
10.85
6.90
5.65
175
7.75
6.35
6.90

10.00
11.25
6.90
9.50
9.10
9.75
8.60
9.00
9.50

9.50
11.25
9.85
9.10
9.25
9.10
5.90
7.75
8.50

1.36
1.36
1.37
2.05
2.06
2.06
2.76
2.06
1.36

0.64
1.35
1.36
2.05
2.06
3.47
3.44
3.45
8.36

0.65
1.36
1.35
2.06
2.75
0.67
3.44
2.03
2.05

0.04
0.04
0.03
0.05
0.04
0.04
0.04
0.04

0.04

0.06
0.05
0.04
0.05
0.04
0.03
0.06
0.05
0.04

0.05
0.04
0.05
0.04
0.05
0.03
0.06
0.07
0.05

2.80
2.80

31.50 22.40

5.60
4.90

0.70
2.80
29.40

1120 103.6
119.6
110.6

126.0

0
0.5

1215 11424

1134
107.5
103.6
1134
105.0
103.6
105.0

112.0
109.2
112.0

100.8

1
1.5
2
2.5

34.30

51.80

105.0 46.20

106.4
102.2
994

59.50 47.60 44.10

7490 63.00 46.90

63.70

35.00

53.90

105.0
110.6
107.8

3
35

79.10 68.60 40.60
70.70  69.30 48.30

93.8

8.15

103.6

4

N : inoculation with microorganisms from oxidation pond starter EM : inoculation with EM starter

C : without inoculation

inwasenany Gne.) U4 30 afun s

1% artificial sewage LAY artificial starch wastewater
aunsaidaldie 3 ¢

22 lumsiinlAser  Nitrification
malif niemadesunn B_m:msm@@%ﬁaei NH,-

N udn Tideen/aougl iy NO,N uaz NO,-N

3/
o 4 A

fadiftosniduszun Bildome eondiowline
o Yo oa &
saﬁﬂmwze_:pmwgzuﬂﬁ Nitrification (AN 3 %A
Y ¥ ¥
garn i udena 3 sia
1 I~] a
23 aeaaanaluidudSuailes
9
] o P 1
niounyluamaeis 3 e liiuanunanaislu
9y ¥
ansuiivemdansgnldliienrsadrawrad
¥
iU (assimilation)

asi

9

< a “\ ~ Y a

_a@@m:sqe“_ﬁ933&?55%553%

wazaaar oD, lulasau, uaz Woamald ue
,_t#335@23,__23:3%_53543

Y a
ONA1ID O

L a
msiszgnd 199auns e 55323?53:2
uazdunadeniuil, wnmsgile. Tafiunine

unilas  guUINABUTULAZIHOUNTINYAT

s3sUAR Uy yafitiuReyassass Teand
EumD&metSZiJQﬁH 37 .

APHA, AWWA and WPCF. 1985. Standard Methods
for the Examination of Water and Wastewater.

16t ed. APHA Inc. Washington D.C. 1268 P.





