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Research status and prospect of the comprehensive
utilization of paper mill sludge

GUO Kangying» GAO Baoyu, YUE Qinyan

(School of Environmental Science and Engineering, Shandong University, Qingdao 266237, Shandong, P. R. China)

Abstract: Paper mill sludge is difficult to be treated with the high disposal cost, which limits the
sustainable development of papermaking industry. The traditional disposal methods are mainly landfill and
incineration, however, landfill and incineration will cause secondary pollution to the environment,
Therefore, developing environmentally-friendly disposal methods is a key issue for paper mill sludge
disposal. Many scholars focused on the comprehensive utilization of papermaking sludge, such as anaerobic
fermentation, aerobic composting and production of building materials. Based on the rich biomass content
in paper mill sludge, developing paper mill sludge-based functional materials by certain modification
methods for water treatment can achieve the goal of "treating waste with waste". It not only conforms to
the environmental protection concept of sustainable development, but also provides a new idea for the

comprehensive utilization of paper mill sludge. This paper reviewed the sources, properties, disposal
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methods and comprehensive utilization of paper mill sludge, research status and prospect of the utilization

of cellulosic substances in papermaking sludge. This paper aims to provide some theoretical support for the

sustainable development of the paper industry.

Keywords: paper mill sludge; disposal method; comprehensive utilization; biomass-based functional

materials; paper mill sludge-based materials
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Table 1 Total analysis of heavy metals in papermill sludge

FFi5 LR i Jre JLE i
(mg * kg 1) (mg * kg™ 1)

1 Li 4. 35 30 In 0. 09
2 Be 0.18 31 Sn 3. 40
3 Na 7 675. 86 32 Sb 29. 05
4 Mg 6 976.71 33 Cs 0. 59
5 Al 92 637. 44 34 Ba 238.75
6 K 2 150. 51 35 La 6. 65
7 Ca 14 030. 27 36 Ce 16. 03
8 Sc 26. 10 37 Pr 1. 44
9 Ti 548. 52 38 Nd 10. 90
10 \ 78.37 39 Sm 0. 97
11 Cr 433.01 40 Eu 0. 40
12 Mn 1 762. 90 41 Gd 1.01
13 Fe 18 691. 83 42 Tb 0.18
14 Co 2.08 43 Dy 0. 98
15 Ni 97.37 44 Ho 0. 17
16 Cu 11. 20 45 Er 0. 53
17 Zn 96. 97 46 Tm 0. 06
18 Ga 41. 44 47 Yb 0. 36
19 Ge 0.28 48 Lu 0.08
20 Rb 12. 81 49 Hf 2.42
21 Sr 146. 27 50 Ta 0. 08
22 Y 4. 50 51 w 1. 39
23 Zr 93.97 52 Au 0. 30
24 Nb 1.53 53 Hg 0. 20
25 Mo 5. 65 54 Tl 0. 34
26 Ru 0.08 55 Pb 32.32
27 Pd 1. 14 56 Bi 0. 28
28 Ag 0. 44 57 Th 5. 40
29 Cd 1.07 58 U 1. 24
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Fig. 1 Water distribution of sludge*?
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Fig. 2 Process flow of wastewater treatment
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Table 2 Proportion of different sludge treatment

methods in major developed countries™’

EP3 ARy BB/ % HRFIHAL/ %
ESE 1998 60 40
T 2001 66 34
®“HE 2001 55 45
[ 2002 55 45
H 4 2003 55 45
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Table 3 Mass concentration limit of pollutants

in leaching solution

SRR EERRE/ (mg « L™1)

o

1 0. 05
2 £ 40
3 [ 100
4 i 0.25
5 ki 0.15
6 B 0.02
7 m 25
8 R 0.5
9 fif 0.3
10 RV 4.5
11 VaviiN:] 1.5
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Fig. 3 Four-stage theory of anaerobic digestion

of organic matter
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Fig. 4 Process flow diagram of aerobic composting
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