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Engineering characteristics of municipal sludge solidified by municipal
solid waste incineration bottom ash as a additive

LIANG Bing' HU Xuetao' > CHEN Yijun® "
(1. Institute of Mechanics and Engineering Liaoning Technical University Fuxin 123000 China; 2. State Key Laboratory of

Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China)

Abstract An inorganic curing agent was added to another waste containing differing percentages of mu—
nicipal solid waste incineration ( MSWI) bottom ash in order to treat municipal sludge. Engineering indexes of
the resulting solid matrix were tested including: water and organic content density pH unconfined compres—
sive strength expansion ratio and coefficient permeability. The results show that the organic and water contents
of the solid matrix decreased with increasing MSWI bottom ash content. The density ( ranging from 12 to 15 kN ¢
m~’)  pH unconfined compressive strength expansion ratio and coefficient permeability of the solid matrix all
increased with greater content of bottom ash. The solid matrix containing 40% bottom ash satisfies the criteria for
landfillls. As a construction aggregate MSWI bottom ash enhances the engineering characteristics of the solidi—
fied sludge diminishes the dosage of curing agent achieves the goal of using waste to treat waste and reduces
the cost of disposal of sludge and MSWI bottom ash. The study provides parameters and guidance for landfilling
sludge and MSWI bottom ash.
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Fig. 1  Organic content of solidified sludge with

different contents of bottom ash
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Fig.2 Organic content-time curves of solidified sludge

with different contents of bottom ash

3
Fig.3 Water content of solidified sludge with

different contents of bottom ash
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Fig.4 Water content-time curves of solidified sludge

with different contents of bottom ash
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Fig.5 Density of solidified sludge with

different contents of bottom ash
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Fig.7 Unconfined compressive strength of solidified sludge

with different contents of bottom ash
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Fig.8  Curves of unconfined compressive Fig.9 Expansion ratio of solidified sludge with
strength and curing time different contents of bottom ash
V m p o
9
100%
1.44
> (1.8) 20% s
9,
1.0l g*cm >, 1.33 g
em . 1.5 g*cem ™
10
Fig. 10  Coefficient permeability of solidified sludge
with different contents of bottom ash
3
2.6 N .pH
10
o <80% °
10 7cm ¢ 57!
o 40% ~

60%



6710

10

I

2012: 173480

ZHAN Xinjie ZHAN Liangtong LIN Wei’ an et al. In—
vestigation of treatment method of sludge dewatering and its
reduction  solidification//Proceeding of the 1* China Na—
tional Symposium on Coupled Phenomena in Geomaterials
Hangzhou: China Civil
Engineering Society of Soil Mechanics 2012: 173480( in
Chinese)

and Environmental Geotechnics.

2007 33(10):
5053
MA Jianli
on methods of sludge disposal by landfill for urban

ZHAO Youcai ZHANG Hua et al. Research

wastewater treatment plants. Water & Wastewater Engi—

neering 2007 33( 10) : 50-53( in Chinese)

2013 7(6): 23672370
CUI Guanggiang CHANG Fangqiang. Test of geotechnical
engineering parameters of sewage sludge solidified by mu-—
nicipal solid waste incineration bottom ash. Chinese Journal
of Environmental Engineering 2013 7(6) : 23672370( in
Chinese)

. 2006 27(5): 740944
CAO Yonghua YAN Shuwang ZHAO Lejun. Engineering
properties and microstructure feature of solidified sludge.

Rock and Soil Mechanics 2006 27(5): 740-744( in Chi-

nese)

: 2006
LI Lei. Study on sludge solidification technology and heavy
metal pollution control. Nanjing: Doctor Dissertation of Ho—

hai University 2006( in Chinese)

2009
WANG Yufeng. Solidification treatment experimental study
on the sewage sludge of urban sewage treatment plant.
Xian: Master Dissertation of Chang’ an University 2009
(in Chinese)

1997 18(2): 8790

WANG Wei YUAN Guangyu. The status and development

10

11

12

13

14

15

16

17

of solid waste treatment and disposal in China. Environ—
mental Science 1997 18(2): 87-90( in Chinese)

KIM E. H. CHO J. K. YIM S. Digested sewage sludge
solidification by converter slag for landfill cover. Chemo—
sphere 2005 59(3): 387395
GOUGAR M. L. D. SCHEETZ B. E. ROY D. M.

Ettringite and C-S-H Portland cement phases for waste ion

immobilization: A review. Waste Management 1996 16
(4): 295303
LIMS. JEONB W. LEE]. etal. Engineering proper—

ties of water/wastewater-treatment sludge modified by hy—
drated lime fly ash and loess. Water Research 2002 36
(17) : 41774184

2013 34(3): 751956
LI Jiangshan XUE Qiang HU Zhuyun et al. Study of
strength stability of municipal solid waste incinerator fly
ash solidified by cement. Rock and Soil Mechanics

2013 34(3): 751956( in Chinese)

2002 10(1): 640
ZHANG hua HE Pinjing. Beneficial utilization of munic—
ipal waste combustion ash. Environmental Sanitation Engi—

neering 2002 10( 1) : 640( in Chinese)

2004 22(1): 4750

SHI Aijuan HE Pinjing SHAO Liming et al. Engineer—
ing characteristics of cinder from municipal domestic re—
fuse incinerator. Environmental Engineering 2004 22
(1) : 47-50( in Chinese)

CHIMENOS J. M. SEGARRA M. FERNANDEZ M.
A. Characterization of the bottom ash in municipal solid
1999

waste incinerator. Journal of Hazardous Materials

64(3): 211222

2008 8(2): 116420
LI Xiaoyong ZHU Jianbin HU Yuyan. A research on char—
acteristic of incineration residues. Journal of Shanghai Insti—

tute of Technology 2008 8(2): 116420( in Chinese)

2002 21(6): 356360
ZHANG Hua HE Pinjing. Municipal solid waste inciner—
ation ashes and their properties. Shanghai Environmental
Sciences 2002 21(6): 356-360( in Chinese)
DENG Min TANG Mingshu. Formation and expansion of
ettringite crystals. Cement and Concrete Research 1994

24(1): 119426



