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Study on the rapid carbonization and stabilization technique and its
micromechanism of muddy soil
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2. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: A rapid granulating carbonization method was proposed for high water content muddy soil for resource
re-utilisation and safe treatment techniques. Results of this study showed that the carbonization and microscopic
mechanism method could rapidly reduce the water content of muddy soil. For instance, in 3 hours, it could be reduced
from at least 70% to at most 30% and unconfined compressive strength of the soil could reach about 200 kPa. The study
also indicated the decrease of the water content and pH value of carbonized solidified soil with the increase of
carbonization time. The optimal carbonization pressure was found to be 200 kPa, and the smaller the particle size, the
better the carbonization effect. In this study, the main carbonization products were nesquehonite, hydromagnesite and
dypingite. These products filled the pores among soil particles and hence enhancing the chemical cementation. In
conclusion, these results provided new ideas for the rapid carbonization and solidification of muddy soil in the field.

Key words: muddy soil; carbonization and solidification; unconfined compressive strength; micromechanism

1l

il

e, IR TR A BAT L SR

I FE] A A0 T D8 S e S F [ £ Ak 2

FEFEMEWCH, FEIETTHZ . HE I e S iE R
B AR RS, FREK R L
TRYESEHR AT I e S KRR o KRR I HE
JRCR B 5 3 B, HARR 5 AR A B I 3
Yo BB UEALA P BRRTLIE, B KR s

Wis B
EHEIE:

2020-03-18

H (2018T01).
fEEB N
220174214@seu.edu.cn.

BOR EEAFEY K m b g AL s [l -2,
PIEL A BE BLAR R E ORI ALK HEK
[il2h5, ML, BAARE TG, B
fie: PAEHEITIEEIERS . ERAE, AMUZEIT)
REPRF SR BRYE, RV FE R EIREL FAC P RE i

EZK HRFI 24 (41902286, 419722609, 41977241); 11548 S50 HAREHEII AL H  (18KIB560012); V17544 28 @R 407 78 1

M (1995—) , &, WHLEMA, BILeTE, BONRE RSB b s £ TR LA A, P77 Moy b8 . E-mail:

«EWAER: XK, B, 4, #d%. E-mail: liusy@seu.edu.cn.



92 A 4k

2020 - 4 f

KIEER AR, BARSEEmN., T TZERE
LD N = o e w7 € - ) 1 TP (E Y 2
A VR IEHR KPRV N AR, T 2R =K e B
T AL KRR IR AL, HE COz S55537 R IA T )
Fael,

AALLA], WARFIERFER Harrisontlk B T
— PRI T S A BRI AR 22 K YR VR A B B K T
P MgO P LUK Sy —Fli [ Bl 2 AR SR
A IR P B ak E R B SR, SEESIHR
%% Al-Tabbaa i B4R T 5\ 75 1 MgO FEAk Ak KR
TP VR SR 0,

2010 “FBIMF R A K52 1 IR MO ik
A AR H AR, 2 0 Lk i o [ ek 5 1 2 R
1 BAREFENG. TR COL. M i 5 iR Eh /K
VEFEAF 50 s, 0 ELAE R A i s, W)
FEH/INI P IA 3 sl M [R5 5 R K Ve [ 4k 28
KIS0 o AR PR 2E IR AE A B AL ) sk b
P T B T VAR A k8 1011 S
B BT FIR B 35

AR BB M A B T B AR R, B
TiEHE MO LIRS . JRESHAL
SEVE IR B 12 R AR A . S5 R BTEYE MgO
AR R 1 7K R B A SR A B 45 2 1 184 I R o 4 77
s HAR I IR 0, AT LU I AR K EE B
FIE RS 1 MO [EIL I Ve I B 56 B A /K A2
.

KA CH R, USRI BN E L
A, HEH Al AR PO AR A R A i, E ST
Fom Ak B SR SO AL

1 REERACE A

1.1 IR

BRI AT LRI E B B R A B it T
B RIERE, AL FHRT 1~2m, HRIREK
N T0%~85%, HEAYHIFNE 1 P, H
b pH R A A% PHS-3C/3E pH itill&:, /K 111
et 11, YIRS W& 2.

I FTH G MgO ATl & i BE b TH IR
ANFVEFERIE MgO (R 2); CO, AR NF R &
RAMA WA R A EaEE Tk CO2 (99%).
1.2 FBRUCERTTE

YRS, o & EKESHEE CO Ak
AR RBENM, Rk, S TR T,
RIS b8 e 5 MO B4k I 43 Bk, a1

fiir, AT FHREEHIBRADN, H14 T 10 mm,
20 mm, 50 mm EARERLHATREFT, A5 E TR
AT HEAT B AL -

RG2S B A 2 TR, Ak iR A
AEFANM IR, JEET B4 500 mm, 15 600 mm, fx i
AE7KZ 8 MPa 115 /). AR4E AW Rs8l, filE T
I T RN 3.

Bl EiRsR
Fig. 1 Solidified soil particles
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Tab.1 Physical parameters of soil samples
T FIRE K% e TR wLl% FHRR wpl% BERH % pH
H M 70~85 2.72 50.1 32.0 3~5 7.26
#2 REMBLERAR (BAL: %)
Tab. 2 Chemical compositions of materials (Unit: %)
FE i SiO: Al203 Fe203 Cao MgO K20 P20s HAh
HM+ 69.79 17.84 5.34 111 1.22 7.26 0.76 1.24
MgO 3.91 143 0.30 1.26 91.8 — 0.31 0.95
#3 RBHR
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Fig. 3 Water content versus carbonization time
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Fig. 4 Water content versus carbonization pressure

Fig. 6 UCS versus carbonization time
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Tab. 4 Phases detected from XRD of the main components

sy R P L RERES )
YL SiO2 Quartz (Q)

E=REReS MgO Magnesia (Mg)

T MgCOs Magnesia (M)
HEMEE Mg(OH): Brucite (B)

KEREEA MgCOs 3H20 Nesquehonite (N)
BREREEST  Mgs(COs)a(OH)2 5H20 Dypingite (D)
KZEHEA Mgs(CO3)a(OH)2 4H20 Hydromagnesite (H)
FKBREEA Mg2(COs) (OH)2 3H20 Aritinite (A)
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Fig. 10 X-ray diffractograms versus carbonization time
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Fig. 11  X-ray diffractograms versus carbonization pressure
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Fig. 12 X-ray diffractograms versus particle size
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