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Effect on Sewage Sludge Composting with Different Aeration Modes

Yuansong Wei ,Chengqiang Li, Yaobo Fan , Minjian Wang ,Zhiping Jia( SKLEAC, Research Center for Eco Environ-

mental Sciences ,Chinese Academy of Sciences ,Beijing 100085 ,China E mail :ys _ wei @yahoo .com)

Abstract : Two kinds of aeration modes ,five kinds of amendment were tested in sewage sludge composting . The pile te mperature
rose to the set te mperature( 60 C) and could maintain some thermophilic period . The pathogen reduction of sewage sludge com-
post met with the control standard.Compared with positive forced aeration ,the natural aeration combined with positive forced

aeration made the pile te mperature rise faster and consume less energy . However ,the positive forced aeration could accelerate

the moisture content reduction and the organic matter degradation of mixtures of sewage sludge and amendment . The moisture

content of raw materials affected the composting process very much ,and should be less than 80 % .The pH value of raw materials

need not be adjusted during the sewage sludge composting process .
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Table 1  Qualities of the raw materials
| % | % /kgem™?
80.73 ~82.19(81.36) 61 .19 ~ 66 .52( 64 .26) 552 .58 ~ 658 .50( 593 .30)
11.78 ~34.33(20.91) 83 .19 ~ 98 .83(91 .26) 205 .35 ~ 251 .35(224.76)
7.59 ~8.78(8 .36) 83 .99 ~ 85 .40( 85 .00) 95.10~110.00(102.50)
7 .41 ~ 11 .40(8.75) 95 .28 ~ 96 .61(96 .01) 83 .33 ~125.00(105 .83)
6.02~6.36(6.19) 73 .14 ~ 78 .82( 75 .98) 50 .00 ~55.00(52.50)
37 .35 ~ 38 .94(38 .15) 52.13 ~52.85(52.49) 466 .67 ~ 500 .00( 483 .34)
1)
2
Table 2 Components and features of different composting materials
(Vv | % | %
1999-05-26 ~ 07-23 57d
I / / =1/1/1 65.70 67.79
: 27d, 30d
1999-06-23 ~ 08-14 52d
I / =1/2 80. 44 64.90
21d, 31d
1999-07-24 ~ 09-13 51d
il / / =1/1.6/1 64.56 54.67
21d, 30d
: 1999-10-13 ~2000-01-20 100d
v / / =1/1/1 54.13 47.85
21d, 79d
1999-11-05 ~ 2000-01-20 76d
\4 / =2/1 68.17 58.59
21d, 55d
1999-11-30 ~ 2000-02-24 86d
VI / =1/1 73.06 74.68
21d, 65d
: 1999-12-28 ~2000-02-24 58d
VI / =1/1.5 76.13 46.97
27d 30d
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Table 3 Median layer te mperature features of the sludge composting piles with different amendments

I Il I IV ' VI v
50 C /d 6.3 12.0 3.58 1.63 2.50 2.43 8 .44
>50C /d 15.7 3.0 12 .42 5.08 3.75 8 .08 9.08
/C 59 .7 51.47 60.9 70 .9 59.7 67 .7 65 .6
/d 10.0 13.0 9.92 3.13 3.75 8 .21 8.75
AT dt/ C+h~! 0.14 0.08 0.19 0.59 0.53 0.65 0.24
() (O~ : .
(h , (DI , ,
, 6.3d  3.58d.
0.14C/h  0.19C/h, (80.44 %) , (
50 C 15.7d 857. 66kg/ m’ ,
12.42d, 59.7C  60.9°C. 593.30kg/ m’) ,
. (D 74°C. (2) (V) ~( VI
(1) (V) ~( VI
, >50C 3d. , 1.63d .

7d , 2.50d  2.43d. (V) ~( VD
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, 0.59°C/h .0.53 C/h (60°C) , ) 2
0.65 C/h, >50C ,
5.08d.3.75d .8.08d. , , (V)
( -14C~3.9C, -5.1°C), ~(V (1)~
(VI (60 C)
8.44d, , 0.24°C/h, 2.2
>50C 9.08d.
> , 4.
(. ,
4 V%
Table 4  Variation of the sewage sludge composting piles moisture content and organic matters
I 65.70 67 .79 46 .37 47 .38 -29.42( - 30.11) 21 .09 43 .28 - 67 .90( - 36.16)
Il 80 .44 64 .90 74 .30 62 .70 - 7.63( -3.39) 70 .06 57.87 -12.90( - 10.83)
I 64 .56 54 .67 50.90 48 .69 - 21.16( - 10.94) 32.40 29 .84 - 49 8I( - 45.42)
v 54 .13 47 .85 50 .74 42 .94 - 6.26( - 10.26) 52.99 44 .50 - 2.11( - 7.00)
Vv 68 .67 58 .59 60 .50 53 .35 - 11 .90( - 8.94) 61 .28 52.43 -10.76( - 10.51)
VI 73 .06 74 .68 68 .59 65 .50 -6.12(-12.29) 74 .38 64 .89 1.81(-13.11)
VI 76 .13 7 .61 57 .84 50.06 - 24.02( -13.11) 60.70 46 .97 - 20.27( - 18.47)
1)
(1) ~ (1 7.63 % ~ , ,
29.42 % 12.90 % ~ 67.90 %,
10.43 % ~ 30.11 % 10.83 % ~ 45.42 % ; 2.3 pH
(IV) ~ (VI 6.12 % ~ ,
24. %  2.11 % ~ 20.27 %[ ( VD pH 6~9 or 3
1. 5 pH
8.94% ~13.11 % 7.00% ~18.47 %. , (
4 ) ) pH ,
, (L) (¢1b pH
( 2 > ; ) pH
) (V) ~( VI
, (V) ~(C VI , pH 6~9 )
, pH
, , pH
, 2.4
2 2 , ( GB7959-87)"*! ,
50C ~55C 5~17d,
80 %, , 0.01 ~0.1, 95 % ~
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Fig.2 Temperature curve of the sewage sludge composting piles with different amendments
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Table 5 Sanitary bacteriology idexes of the sewage
sludge composting piles with different amendments

I II m N v vIowvI

>0.111 0.43 0.04 0.04 0.04 0.43
| % 100 100 100 100 100 100
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Table 6 Consume energy of the sewage sludge composting piles with different amendments
/kWeh /m’ | % /d JkWeh(ted) "'/ Wet!
I 39.6 1.4 65 .7 27 5.15 73 .6
1T 19 .4 2.8 80 .44 21 2.84 23 .2
111 10.9 1.17 64 .56 21 2.11 31.2
v 233 1 54 .13 21 2 .91 55.7
v 3.7 1. 68 .17 21 0.67 8.8
VI 1.6 2.1 73 .06 21 0.23 2.5
VI 5.3 2.52 76 .13 27 0.55 5.5
2- 5 b E
b b
6
, (3)
2.11 ~5.15kWe b/(t* d) ; , 80 %.
, 0.23 ~ , pH
2.91kWeb/(t*d) . ,
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