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Influencing Factors and Mechanism of Dredged Sediment Carbonated and
Solidified with Reactive MgO
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Abstract: MgO carbonization technology was used to solidify the dredged sediment. The main influencing factors
and micro-mechanism of reactive MgO carbonization solidification of sediment were systematically analyzed through
strength tests and microscopic characteristic tests. The results indicate that more hydration products and carbonization
products can be generated with the increase of reactive MgO content, and the strength of sediment increases
significantly. The water content and compaction degree are two main factors that affect the transport of CO,in soil,
and the increase of both will lead to the decrease of CO,absorption, thus affecting the carbonization and solidification
effect of sediment. The long-term carbonization can cause some carbonization products to undergo metamorphic
reaction, so the strength of sediment increases first and then decreases with the increase of carbonization time. The
encapsulation, cementation and pore filling of soil particles by hydration products and carbonization products are the
main mechanism of reactive MgO carbonization solidification of sediment.
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Table 1 Basic physical and mechanical properties of dredged sediment

Natural water Plastic limit(by ~ Liquid limit(by ~ Plasticity Optimum water Maximum dry Unconfined compression
content(by mass)/ % mass)/ % mass)/ % index conten(by mass)/ % density/(g-cm™) strength/MPa

17.90 22.94 29. 34 6.40 14. 40 1.93 0.31
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Fig. 1 Particle gradation curve of dredged sediment
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Table 2 Chemical composition(by mass) of reactive MgO
Unit: %

MgO CaO Fe,O, ALO, IL

96. 87 1.50 0.09 0.08 1.46
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Fig.2 Schematic diagram of carbonization kettle
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Table 3 Carbonization solidification test scheme

Water content ~ Compaction Carbonization

w(MgO)/?
w(MgO)/ % (by mass)/ % degree/ % time/h
[~ |~
5/10/15/20/ 15 92 1.0
25
12/15/18/21
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24
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Fig. 4 Effect of reactive MgO content on unconfined compression strength and CO, absorption capacity of specimens
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Fig. 5 Effect of soil water content on unconfined compression strength and CO, absorption capacity of specimens

3.1.3 HIRJESE
A S R X R T BR B 58 (o) A C O,
% B RE 1 B 52 ma 1] 6 s . i ] 6 (a) BT L« R B AL

T foos 15 M 52 B 52 TE AR O, RIS 592 B vy, £ O
R 22 8] 45 B WG A B T8 70, AT G e RS 5 T 56 £
TAF Y fuoes BB TS 5 B2 A9 3 R 5L SE 0 Jm DB 9, 5 2



624 @®mOs M

IR 927 %

WA L0 BAE 95 %0 e S deb

Hy 181 6 (b) AT UL« (1) Bifi %5 = 52 B A 38 K 30 1
CO, Wit 8 77 W i B, J& i T R SC I R e 8 4k
FLBR RN, COLME LA TR Y BB 8. (2) 24 1R 5 &
h 86 Y6 Wil XF CO, YW B E 1 T A 55, AT A s

15

e 1.0 h carbonated sediment
v 1 d uncarbonated sediment
12 ¢ 7 d uncarbonated sediment

fucs/MPa

A 14 d uncarbonated sediment
o 28 d uncarbonated sediment

0
86 89 92 95 98

Compaction degree/%

() fucs

Z B BRAL T B A8 R T o OR8] A AL BR A, Bk L7
W ICvk 5800 e 4 L WORE , S BOZ 92 T IR B9 A s
AN B SR S 89 %6 .92 00 95 Y0 BT 5 2 Sy
9820 f, LARSLER AR /N, S H M CO,MEA B AL
VRIS LA B2 A 4R T RICR B B, G Ao KR I

Afucs ) 30

5| . C(;bsorption cap%gy
125
417 7
L ~| —42.0
—~ %

11.5
1r %

86 89 92 95 98
Compaction degree/%

Afues/MPa
9%
CO, absorption capacity/%

1.0

(b) Afucs and CO, absorption capacity

P 6 A T 52 3 X 4 T R AL TR B 32 55 C O, W B BE 7 #Y) 5% 1i

Fig. 6 Effect of compaction degree on unconfined compression strength and CO, absorption capacity of specimens
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Fig.7 Effect of carbonization time on unconfined compression strength and CO, absorption capacity of specimens
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Fig.9 EDS spectrum analyses of uncarbonated and carbonated sediment
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Fig. 12 Micro-mechanism model of MgO carbonization and solidification
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