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Reduction of emerging pollutants in sewage sludge by anaerobic digestion and aerobic composting TAO Yinglu',
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and Municipal Engineering , Qingdao University of Technology, Qingdao Shandong 266052; 2. Qingdao Eco-
environment Monitoring Center of Shandong Province ,Qingdao Shandong 266003)

Abstract: With the expansion of urban sewage treatment scale, the production of municipal sludge increased,
and the detection rate of emerging pollutants such as pharmaceuticals and personal care products (PPCPs) , biological
pollutants, microplastics (MPs) and estrogen in sludge also showed an increasing trend. The two sludge recycling
methods,anaerobic digestion of sludge to produce biogas and aerobic composting to produce soil conditioner, have
multiple effects of reducing pollutants, recovering valuable components and reducing environmental risks. However,
the effect of reducing emerging pollutants in sludge is still unclear. Taking the four emerging pollutants mentioned
above as examples,their existing conditions in urban sludge in different countries were compared,and the reduction
effects and existing problems of emerging pollutants in sludge by anaerobic digestion, aerobic composting, combined
treatment of anaerobic digestion and aerobic composting.as well as physical and chemical measures were summarized.
In view of the coexistence of many emerging pollutants in sludge,it was suggested that the removal technology for
many emerging pollutants should be developed in the future,and the research on the reduction mechanism of emerging
pollutants should be strengthened in order to ensure the safe utilization of sewage sludge.
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Table 1  Types and concentrations of PPCPs in domestic
and foreign municipal sludge
Hx HR B E/ (ng/g) ik
i g W e 105 7
] XF 2T 2 A 0.121
i 4 55 7y 700~13 900 [8]
FE SR B 2 500~17 000
X % 2R R WY R 15.9~203.0
£ Xﬁégxﬂimﬁﬁﬁﬁ 0.5~7.7 (o]
=&k 90~7 060
=HA R 4 890~9 280
= 3 ~ 5
B ?ﬁﬁ% 1.7~5.1 [10]
XF 2T 2 5 0.9~2.8
S ~ 0/
7 LR YN 61.2~94.3 [11]
K 1 551 43.6~76.3
0 % 5% 200 [12]
[LEIWR I 75 57 300
KR i <0.89 [13]
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Table 2 Types and concentrations of viruses in domestic
and foreign municipal sludge

g FE Hx e SCHik
LRES 950 pfu/L [20]

s 38 375 7 EE  2.2X105~2.4X10° plu/g  [21]
B P 8X103~8X 107 W%/ [22]
R 2.23 ¥ DB/ RV [23]

s R 9.4X105~3.9X108 pfu/g [19]
[ip %5 1.83X 1024 N ¥ /g [24]

1.6 X10*~4.9X10°

AR R CGERAD  m SETURC /L [20]
e R B [LEIR 24 #5014/ mL [25]
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Table 3 Abundance of MPs in domestic and foreign
municipal sludge

Hx 5 MPs F D SCHR
[ 1.6 X103 ~56.4X10° 4~ /kg [28]
% 16.1X10% 4~ /kg [29]
75 170.9X10° 4~ /kg [30]
e [ 2.0X10% 4~ /kg [31]
HRA 5.3X10% 4~ /kg [32]
78 2.4X10* 4~ /kg [33]
TRAF I 15.9X 103 ~56.5X10% 4~ /kg [34]
JEE ¥ F 40.5X10% 4~ /kg [35]
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Table 4 Estrogen concentration in domestic and foreign municipal sludge ng/g

[H % El E2 E3 EE2 SCik

o [ 79.5 65.4 920 176 [41]
T 7 1.7 3 [42]
VB 230 18 14 [43]
F1 3 37 49 17 [44]
B 2.1 4.9 4.5 5.3 [45]
R F . 14.3 0.57 0.61 [46]
R Ie 9.1 792.9 98 102 [47]
H 7R 42.5 17.9 [48]
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