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Feasibility analysis on drying and incineration of sewage sludge
from a wastewater treatment plant

Li Bo Wang Fei Yan Jianhua Chi Yong
( State Key Laboratory of Clean Energy Utilization Zhejiang University Hangzhou 310027 China)

Abstract Experiments were carried out in a paddle sludge drying machine and a fluidized bed incinerator
to analyze the feasibility of drying and incineration treatment of sewage sludge from Shaoxing Wastewater Treat—
ment Plant ( WTP) . The sludge natures as well as the contaminants emission during the treatment process were
detected. Results show that the sludge from Shaoxing WTP has similar characteristics with other sewage sludge
as the ash content is relativily high and the heating value is relativily low. The drying rate can reach up to 0.6
kg/( m® * min) in the small paddle drying machine and a drop of drying rate also appear during the process. The
concentration of ammonia which is the main pollution gas during the sludge drying process can reach up to 170
mg/Nm’. The condensate from sludge drying process should be treated before discharge as its COD can reach
up to 820 mg/L. Sewage sludge from Shaoxing WTP would combust without any auxiliary fuel when its water
content is lower than 30% after drying. The noxious gases and heavy metals in the flue gas should be taken seri—
ously. The leaching toxicity of sludge incineration ash is below the national standard limits.
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Fig. 1 Bench scale experiment system of paddle

sludge drying machine

1 t/d
180°C
2 o GASMET-DX4000
: HCl. HF, HCN. NH, .
(HJ/T
3992007 7, “ (GB
. ﬂ
[ | EERE
a Lo P2 UK H B 1|
= 1|

51 J_thlL

ol

| g - -

| S\ % it

A i R it

'l ?ﬁﬂzﬁi 'r'#ﬁiﬁ

“““—h________‘?f, I1 u s n
=csh
.

S AT FAAL P L

) Fia
——-——

{ smum F

Fig.2 Pilot scale experiment system of paddle

sludge drying machine
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Table 1 Heavy metals contents in sludge ( mg/kg DS)
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Fig.4 Drying rate curve of sludge Fig.5 Characteristics of pollution gases emission

in sludge drying process
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Fig.6 Characteristics of conventional pollution gases

emission in sludge incineration process

2

Table 2 Mean concentration of pollution gas emission

in sludge incineration process
( mg/Nm’ 11% )

GB 184852001

o
S0,
NO,
HCl

236 150
9 946 260
1598 400

200 75

0.237 ng/Nm’

“«
o

GB184852001"
1.0 ng ITEQ/m’

0.1 ng/Nm’,
“ GB 18485-
2001”7
AY AY 30 AY
“ GB 18485-
2001”7

3

Table 3 Heavy metals content in

sludge incineration flue gas ( mg/kg)

GB 184852001

22.8

0.01
112

3

0.1
0.2
1.6

4,
“
GB 5085.32007”
4
Table 4 Leaching toxicity of sludge
incineration ash ( mg/kg)
GB 5085.3-2007
0. 00065 0.00044 0.02
0.0072 0.0032 15
1.11 0.53 5
1.49 0.59 100
11.16 4.82 100
0.45 0.37 5
0.034 0.017 1
2.6x10°¢ <1076 5
0.81 0.033 1
0.079 0.063 100
<0.0001 <0.0001 0.1
0.0062 0.0025 5
3
(1)
(2) 0.6
kg/( m®> * min)
(3) SO, . NO,
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