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Study on conditions optimization of residual sludge and nutrient soil co-composting
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Abstract: In order to find the feasibility of the co-composting of residual sludge from municipal
wastewater treatment plant and siftage (nutrient soil) from garbage RD thermal decomposition,
the mid-temperature compost experiment with K-releasing bacteria as bioaugmentation strain was
conducted. And the parameters of inoculation mode, initial water ratio and initial pH were optimized.
The results show that: (1) K-releasing bacteria have the ability to decompose insoluble mineral
potassium, and the appropriate cultural time is 32 h. At the moment, the quantity of spore and the
survival rate of K-releasing bacteria reach maximum; (2) The pre-inoculation mode (M,) is superior
than the mid-inoculation mode (M,) based on either the available nutrient or K-releasing bacteria's
quantity increasing; (3) Under the M, conditions, it is determined that the best initial water ratio
is 50%~60% and the best initial pH is 6.5 for co-composting substrate. At this time, the available
nutrients and K-releasing bacteria quantity in compost are increased; (4) The measure of inoculating
K-releasing bacteria can increase the quantity and activity of microorganisms in system, which may
lead to the increasing of activity of heavy metals including Cu, Zn, Ni. Thus the further research on
metal passivation should be carried out.
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Fig.1 Experimental configurations of fermentation chamber
with five cells
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Fig.2 Pure culture of K-releasing bacteria
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Table | Changes of composting index in two kinds of inoculation modes

BFRLE (gkg')
IR HIILR (gke

HIZNPE (CFU-g ")

FHEHFE (%) PGP

TP TK AP
CK 12.17 5.98 0.61 0.31 3.05x107 46.33 -
M, 12.70 6.17 0.73 0.62 6.26x10’ 50.67 0.57
M, 12.15 6.07 0.65 0.56 3.32x107 50.33 0.29

hEI1AEE, G, M /&R N TK M
TP A % CK B& A 42 & ( 47 Gl $& /& 1 4% M
3%) , WIS (AK. AP) 4305l Lk CK 42 /&
T 97.75% 1 19.77%, M, i) AK. AP {5351
CK 425 T 80.71% F16.70% , I A5045 i 2CR B L
AHE FIE J HE A P B A8 TR B AR AR R, A A

BRAH B A R, RERE M, [k CK 3G m
T 105.42%, M, b CK #4017 8.81%, #4114
B AR UE TR L B R T Ak,
R R B R, M. M, PR R & IR
BRI IAESS 5d (36°C) FI%E 7d (34°C)

IR RN CK & 5/ 3¢, Branm &



274 M BRI 4 £5E

KZ BN ML R PR AR, M, SR i — 2,
PLTK., AK. TP, AP. B4 5 %0 Al /N 22 Ff 5
I R ZE AR CK IR S48 5, 43l A
10%. 30%. 5%. 25%. 20%. 10% 3% if, 74
M, M, BIES A 400 R 0.57 Fi10.29, R H

M, MR T M.

2.3 MBS KRR
FIH—HHRE, $208 1.2.4 973k, BOEA

Yokt tn SR, 2T ke, DE M AR bR 45

TGN 2.

2 AFPIREKCR T SR SR i

Table 2 Changes of composting index in two kinds of moisture content

K, P& (gkg') AEEG R (pgml')

LUGRIS TK AK TP AP Cu Zn Ni Cd Cr
30% 14.34 1.66 22.78 0.49 0.406 0.178 0.033 0.064 0.010
40% 16.18 2.01 22.32 0.53 0.428 0.180 0.034 0.062 0.012
50% 15.75 2.27 22.77 0.66 0.632 0.181 0.042 0.052 0.011
60% 17.48 1.98 19.06 0.53 0.550 0.182 0.034 0.059 0.014
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Fig.3 Effect on K-releasing bacteria quantity by initial
moisture of compost substrate
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Table 3 Changes of composting index in different initial compost pH

K. P& (gkg')

F4JE it (pgmL™)

TK AK TP AP Cu Zn Ni Cd Cr
5 8.70 2.51 14.92 517.10 0.801 0.183  0.029 0.032 0.035
6 10.77 2.56 15.37 468.89 0.758 0.215 0.033 0.033 0.040
6.5 10.97 2.72 18.44 518.16 0.884 0.265 0.042 0.031 0.044
7 8.75 2.65 16.04 533.86 0.251 0.255 0.025 0.033 0.037
8 7.84 2.35 11.76 494.29 0.116 0.137 0.038 0.033 0.044
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Table 4 Several quality standards for heavy metal content

e As Hg Pb cd Cr

PN (AR ) A B R 0.78 0.84
TR EE AR GB15618-2008 (Ff:+ pH 6.5~7.5)  25~30  0.4~0.7 <80 0.4~0.5 200~300
AHUIEAL PR NY525-2012 <15 <2 <50 <3 < 150
BRI AR FH A A GB8172-87 <30 <5 < 100 <3 < 300
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Fig.4 Effect on K-releasing bacteria quantity by initial pH of
compost substrate
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