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Fig.1 Grain size distribution curves of materials
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Tab.1 Basic properties of test soil

. X , Rt Al NS KR

WPR/ % AR/ % L

W/ % AR/ % T+ EE B/ (g/em’) k% k% B/ (g/em’)
28. 35 19.78 2.70 1.68 17.10 20. 50 1.43
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Tab.2 Chemical composition of raw materials

o WA it/ %
HmR D TEPE AL EE

Si0, 64.50 1.19

AL O, 12.72 —
Ca0 8.87 1.50
Fe,0, 4.82 0.19
MgO 2.41 96.27
Na,O 1.91 —
HoAth 4.77 0.85
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Fig.2 Schematic diagram of carbonation apparatus
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Fig.5 Variation curves of CO, absorption amount and water retention rate Yellow River sediment

under different reactive magnesium oxide contents
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Fig. 6 Variation curves of CO, absorption amount and
water retention rate of Yellow River sediment

under different carbonation durations
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Fig.7 Variation curves of CO, absorption amount and water retention rate of Yellow River sediment

under different initial water contents
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Fig.8 Electron microscopy images of Yellow River sediment before and after carbonation
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Research on Carbon Sequestration Capacity and Water
Retention Capacity of Yellow River Sediment

GUO Dehui', ZHANG Min', FENG Jinhua', ZHANG Jianwei', HE Zhongying', LI Xiaochun®

(1. School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract; [ Objective] This study aims to clarify the carbon sequestration capacity and water retention capacity of the modi-
fied Yellow River sediment, thereby providing a theoretical basis and technical reference for subsequent high-value utilization
of Yellow River sediment. [ Methods] Based on the carbonation method using reactive magnesium oxide, CO, absorption
amount tests, water retention rate measurements, and microscopic analyses were conducted to examine the effects of curing
agent content, carbonation duration, and initial water content on the carbon sequestration capacity, water retention capacity,
and microstructure of Yellow River sediment. [ Results] (1) The carbon sequestration capacity of Yellow River sediment
exhibited positive correlations with factors such as curing agent content and carbonation duration, with an optimal initial water
content identified to maximize its carbon sequestration capacity. (2) The water retention capacity of Yellow River sediment
showed a positive correlation with the carbon sequestration capacity, but the magnitude of improvement in water retention ca-
pacity decreased as curing agent content and carbonation duration increased. (3) At lower initial water content, the carbon
sequestration process enhanced the water retention capacity of Yellow River sediment, while higher initial water content signif-
icantly reduced the water retention capacity of the carbonated sediment. (4) Prismatic nesquehonite, lamellar dypingite,
hydromagnesite, and other magnesium carbonates generated during carbonation of Yellow River sediment functioned as cemen-
titious agents, effectively binding loose soil particles into compact aggregates. This cementation mechanism not only densified
the soil matrix but also improved the water retention capacity of the originally loose sediment. [ Conclusions] The carbonation
method enhances both the carbon sequestration capacity and the water retention capacity of Yellow River sediment, providing
technical and theoretical references for its innovative utilization.

Keywords: Yellow River sediment; curing agent content; CO, absorption amount; water retention capacity ; microstructure
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