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Fig.1 Schematic diagram of reaction device for electrochemical assisted in—situ carbonization of nano calcium carbonate
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Fig.2 X-ray diffraction patterns of calcium carbonate

samples prepared at different CO, gas flow rates
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Fig.3  X-ray diffraction patterns of calcium carbonate

samples prepared with different citric acid content
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Fig.4 FESEM morphology of nano calcium carbonate sample
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Fig.5 TEM morphology of the straight chain nano calcium carbonate sample (CO, rate 30 mL/min,DC voltage 12 V)
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TEM morphology of the straight chain nano calcium carbonate sample (CO, rate 50 mL/min,DC voltage 16 V)
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Exploration on the Preparation of Nano Calcium Carbonate by
Electrochemical Assisted In-situ Carbonization Method

HUANG Kai'*, ZHOU Huan'®, GU Chuanjun'**, HUANG Shaoquan®’, HUANG Hualin',
XIAN Xuequan'*,LI Dongdong' . HUANG Zhimin"*

(1.National Engineering Research Center for Non-{ood Biorelinery, Guangxi Key Laboratory of Biorefinery, Nanning, Guangxi.,
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Guangxi»530007 s China;3.Guangxi University » Nanning . Guangxi-530004 - China;4.Guangxi Beitou Environment & Water Group

Co.,Ltd.Nanning, Guangxi,530029)

Abstract: This article focuses on the resource utilization of waste slurry in marble processing industry, and
tries to take the calcium chloride solution purified by hydrometallurgy extraction process as the main raw ma-
terial, The electrochemical in-situ carbonization method is mainly exploered to prepare nano calcium carbonate
from calcium chloridesso as to realize the goal of transforming solid waste into high-end calcium based mate-
rials. The preparation method of electrochemical assistance + inrsitu carbonization was used to create a suit

able environment for the direct carbonization of calcium chloride and carbon dioxide.By adjusting the DC volt-
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age,reaction temperature,reaction time.the amount of crystalline control agent added (citric acid) and CQO,
aeration rate and other influencing factors,the influence on the morphology and particle size of calcium car-
bonate were studied. The morphology.particle size and specific surface area of calcium carbonate were charac-
terized by X-ray Diffraction (XRD),Field Emission Scanning Electron Microscopy (FESEM) and Transmis-
sion Electron Microscopy (TEM) srespectively. The experimental results show that the preferred process con-
ditions for electrochemical assisted in—situ carbonization are DC voltage 12 V,reaction temperature 20°C ,reac
tion time 3 h.citric acid addition 5 mmol/L.and CO; ventilation rate 30 mL/min,Under this condition.a chain
-shaped nano calcium carbonate with a diameter of 30 nm and L./D ratio of about 8 can be obtained. The chain
like nano calcium carbonate was prepared by in-situ carbonation of calcium chloride with electrochemical as-
sistant method,without adding alkali.The carbonization process can be expressed as electrochemical metathe-
sls reaction.

Key words:electrochemical assisted method.in-situ carbonization.nano calcium carbonate.calcium chloride.

carbon dioxide
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