g\ R H & F A SYBENF RS

AME", KA, BAE, KRG LRE, BAE

(LB RS L TRUIA, 1L M 211189; 2. MRS GBI, L8 M 2111005 3.3 s Mol K2 AR TR,

VL BT 210037; 4VLHECE TREERF, 7 EE 210004)

HOE: NEOEARRL BRTE L IR AR (CO) FAHEAR, AT EHAEE (MgO) Bk EE, i —
P il 5 % i1 L (Carbon sequestration lightweight soil, C-LS) 53, 1% /53K H MgO Al L&A KRIEAEAM R COr BT
R, 4 MgO. ¥R L. K COMIATE— & LR G 5 TR Bi<lg/em® 1Y) C-LS. @I TLMIRGUERE . HH i
FRE SR, 7T AR MgO B8, BiHEEE . KE L SRATF &4 C-LS MIFME. BRI, THE.
SRAE L ARV B BB EE ST RS A . SRR B MO B EFNRE N, C-LS WUERMELLERT RN, brEimEs
w, RN E GRS A CHE T C-LS IR, 7EEIRIRY T, e 28d 558 W] i AL ra dv Lo S SRR B S UM
BHELSR, TR AL 2548 T, C-LS s ] i — B4R . #R4E C-LS BB S b =¥ B RlkENIER R, HAER
T C-LS EEREMMHLIE. C-LS BiARAEREIHFE CO M LR+, Fa - TREE RN T AR &% .

KR C-LS; MgO; ZHRAbBRIAK; Hl&77ik; YH ) 2t

FESES: TU S HRFRIRAD : NERS:

fEEEM: XfaE (1963-), %, WL, #ig, WLAEIW, EENFRHMELE, RN EARSE ) IR LIE. E-

mail: liusy@seu.edu.cn

Research on the preparation method and physical-mechanical properties of
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Abstract: To reduce carbon emissions and explore carbon dioxide (COz) utilization technologies in geotechnical engineering, this
study proposes a novel method for preparing/carbon sequestration lightweight soil (C-LS) based on the magnesium oxide (MgO)
carbonation mechanism. A mixture of MgO%and waste soil is used as a binder instead of cement and CO; instead of air for foaming.
By mixing MgO, silty clay, water and €03 feam in specific proportions, C-LS with a density of less than 1 g/cm? is formed. Through
unconfined compressive strength tests,~scanhing electron microscopy (SEM) and thermogravimetric analysis (TGA), the effects of
MgO proportions, designed svet/densities; water-to-solid ratios and carbonation curing conditions on the fluidity, setting time, dry
density, strength, carbonation/productsiand carbon sequestration capacity of C-LS were studied. The results show that with the increase
in MgO proportion afid wet density, the fluidity and setting time of C-LS decrease, while the strength and carbon sequestration
efficiency improve. Thé&eptifal mix proportion of C-LS was determined, ensuring that under ambient conditions, its 28-day strength
meets the requirements for Righway embankment filling and other backfill applications. Under accelerated carbonation conditions, the
strength of C-LS can be further improved. Based on the intrinsic relationship between the strength of C-LS, the amount of carbonation
product, and the carbon sequestration rate, the study reveals the strength formation mechanism of C-LS and proposes a microscopic
model. The C-LS technology can significantly consume CO2 and engineering waste soil, providing a novel technical approach for CO2
sequestration in geotechnical engineering.

Keywords: C-LS; MgO; CO: foam; Preparation method; Physical and mechanical properties
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Fig. 1 Schematic diagram,of the preparation process
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Fig. 2 Relationship between fluidity-setting time and MgO
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Fig. 3 Relationship between flutdity*setting time and wet density
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BT C-LS HIREIRRIE /16
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Table 5 Mass loss and CO> sequestration capacity of C-LS
HM B EIUAEE (%)

(RN E S 50- 300- 500-
300°C  500°C  900°C it
MaoWesDsooCo 3.9 15.9 4.4 24.2 55
Ms0WesDsooCo 4.8 16.1 4.1 25.0 60
Ms0WesDsooCs3 232 238 2.0 49.0 130
Ms0WesDgooCs 24.2 25.6 2.4 52.2 160

N mcos
)

4 C-LS 5&E M1 K 2 R H13E
RIS A5 SRR BB EXT C-LS 125 FE A
A B (LB 6). BEEIRE M 600 kg/m?®
HhnZ 1000 kg/m®, AR BEMK (L35, T%
FEBE 2 B0 X2 ORI B BB e T AR
GRS 5, WIS W KA AR AL P= 4 AR AR 5 0 A
MgO & 5 (17844 I 3 520 5 5 T BT ) - 1 5 1 MgO
B8 SRR T B A, T v O G
MgO & &2 FRARBRAG SR, T S2 I 5 R I (L
Bl 6)0 7K B HAUE IR 2 f Ay 3, H HOR 25 BE A
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Fig. 12 Schematic diagram of microstructure model of C-LS

Kl 12 5 C-LS MM &5 i AR 2 . MgO. +
AKIRBE G, MgO RAKMRN, HREERE T
(OH), TERUBHIEIEE; B 5 A COL YK, CO2 Ik
KRR IRE T (CO37);  H T Rms A
R, RPN R BRI AR & 1 AR, $ i COL
RIS, 8T M) SRS TR kA
AR L, AR S— RABRACT=Y), AR KRB Bk
BRBEA N = KBREEA s BhAh, MgO N SR IBR AL SOy,
FRpt TIEPEAL AT, TRMERS C-LS IR I N
s 5E5M MgO BRfbEfb AR, C-LS
. COp WA IR RN AT DUR AR RRAL B, TE R C-LS
SR . AN BRAG T DL — P4 e GRS MR
5 g

AL C-LS AT, bk L MgO B &
THEZ L . K b R Ak i) (R e R 52 - )
BT FIRAE S BELE I E] L TR HORGRE  OM S5 44
Trd =R e, s 7NC-LS (A3 ) 21 ge i
WOWMLH], 7T AR BILAR Z5:6

(1) $H 1T/CALS [k #5738 Rl FERC b R
MgO S it FAE NP, COn 1E RIS RIEAT
ey WEEFLHEN MgO B8 50%. 1% 800kg/m’.
JKIE EE 0.65.

(2) MgO B& . W% IG5 C-LS ikt
SERSIAVRIJRAEL, 7K [ EL R 3 2 e 2 A S I R30R s
MgO & A 50%H}, C-LS 7 3R N IE47, 28d 5%
FENTIAE] 1.18MPa, BRI [H3G N ZE 5 RIL5HE
Al — B, B EnTIA 1.86MPa.

(3) HHEELREH, C-LS W B ik~
V& =K . KRB FNBRIREE AT, Bl & AL
B4, C-LS BRAGFERRR S, A il =i 2 ,

IR BEAT FBRBRBEAT 7] — /KB AL R . B
PR TE] R A 2 123k C-LS FLERAS S s nah s, 2
RN =

(4) HRERWEREH, SRACLLH C-LS 73
Bigk R 28d W HIRTE R 65kg/m®, T TEF g AR AL
S B IATEY I DL N B 2 W] BB 160kg/m®, B
AR K E 5 77 6
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