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Abstract: Amorphous calcium carbonate (ACC) plays a crucial role in biomineralization which crystallization
process has attracted significant attention. Magnesium ions (Mg>") can effectively regulate the crystallization of
ACC, but the mechanism by which it controls the transformation of ACC into monohydrocalcite (MHC,
CaCO0;-H,0) is not well understood. In this study, Mg>" was used as an additive, and the transformation process
from ACC to MHC was investigated in situ using an automatic potentiometric titration system. It was found that
Mg®" can enhance the stability of ACC and inhibit the formation of calcite and vaterite. During the transformation
of ACC to MHC, partial dissolution firstly occurred, and the molar ratio of Mg/Ca in the solution increased with

the consumption of Ca*". Mg** further adsorbed onto the surface of ACC particles, inhibiting surface dissolution

Wfm B HA: 2024-02-20; WEIMESFR HER: 2024-03-30; M HARBHI: 2024-05-31

BEL£WME: EFRELAWRITR (2021YFA0715700); [EZK H AR S(21905217); H EE 4 GRFEEE 47 BT H (2023TQ0254);
rp e i B AR 45 B 6 I % 4 R B (20231VA097)
National Key R&D Program of China (2021YFA0715700); National Natural Science Foundation of China (21905217);
China Postdoctoral Science Foundation (2023TQ0254); Fundamental Research Funds for the Central Universities
(20231VA097)

EEBNT: 8 5(1999-), B, WiLHFFE4. B-mail: c17596125882@163.com
CAI Hao (1999-), male, Master candidate. E-mail: c17596125882@163.com

BIEEE: TN, BVEAF A . E-mail: ghwang@whut.edu.cn; 28815, #F 7 5. E-mail: zzou@whut.edu.cn
WANG Qihang, lecturer. E-mail: ghwang@whut.edu.cn; ZOU Zhaoyong, professor. E-mail: zzou@whut. edu.cn



1276 1 A 7 < = S

39 %

of ACC and promoting internal dissolution of ACC, resulting in the formation of hollow structures rich in Mg

2+

and smaller-sized nanoparticles. Subsequently, MHC crystallized and grew through particle aggregation. These

results elucidate the mechanism by which Mg®" regulates the transformation of ACC into MHC through a

non-classical crystallization pathway, enhancing an understanding of the biomineralization mechanism from ACC

precursor.
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Fig. 2 SEM images of crystallized products at carbonate concentration of
10 mmol/L and different ratios of Mg/(Mg+Ca)
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Fig. 3  In-situ monitoring of solution changes during crystallization of Mg-ACC and structural
characterization of products at different time points
(a) Ca*" activity; (b) pH evolution; (c) XRD patterns and (d) FT-IR spectra of the crystallized products at different
crystallization stages. Concentration of carbonate: 10 mmol/L; Mg/(Mg+Ca) ratio: 0.6

K4 ACC g dh AL B b AR BO™ 01 SEM JE

Fig. 4 SEM images of the products at different stages during
ACC crystallization

(a) 180 s; (b) 3000 s; (c, d) 4800 s; (e, f) 6900 s. Concentration of
carbonate: 10 mmol/L; Mg/(Mg+Ca) ratio: 0.6
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Fig. 5 TEM images of the products at different stages during ACC crystallization
(a) 180 s; (b) 3000 s; (c, d) 4800 s; (e, ) 6900 s. Concentration of carbonate: 10 mmol/L; Mg/(Mg+Ca) ratio: 0.6
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Fig. 6 Mg/Ca molar ratios of the products and solutions at different stages during ACC crystallization
(a-c) HAADF images and their corresponding EDS mappings of products during crystallization for
(a) 180, (b) 4800 and (c) 6900 s; (d) Mg/Ca molar ratio in solution after different crystallization time.
Concentration of carbonate: 10 mmol/L; Mg/(Mg+Ca) ratio: 0.6
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