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Abstract: Effects of supersaturation, pH, ionic strength and Cy, on calcite induced crystallization
growth rate were investigated by using pH-stat method. The linear growth rate of calcite was positively
correlated with supersaturation and pH, which was (0.1 —3) x 107" m/s, and the correlation
coefficients were 0. 979 and 0. 828, respectively. When the ionic strength was 0. 01 - 0. 15 mol/L,
increasing ionic strength could promote the growth of calcite, while it had no influence on the linear
growth rate of calcite with ionic strength over 0. 15 mol/L. Supersaturation might indirectly affect the
linear growth rate of calcite by affecting the concentration of CaCO,,,, in the solution, while pH affected
the linear growth rate of calcite by affecting the free calcium ion [ Ca®* ],. Mg’* had an obvious
inhibitory effect on calcite growth. SEM figures showed that the surface structure of calcite would be
affected when the ratio of Cy,, and C¢, was 1.5. XRD images showed that aragonite appeared in the calcite

crystal.
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Fig.3  Correlation between (2 and G
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Fig.4 Schematic diagram of calcite surface structure
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Tab. 1 Design calculation concentration of solution components in the experiment of effect of {2 on G
Ca’*/ Mg**/ Co; 7/ HCO; / NaCl/ _ Is/
2 2] Comot - L7 (mmo?-L’l) (mm013-L") (mmol -SL") -1 | “ % | (ol - 1)
1.400 1. 000 0.250 0.070 1.230 0.097 0.099
2.065 1. 000 0.250 0. 100 1.820 0.095 0.098
8.5 2.748 1.000 0.250 0.130 2.450 0.095 0.25 0. 099
3.381 1. 000 0.250 0. 160 3.040 0.096 0. 100
4.027 1.000 0.250 0.190 3.650 0.095 0.100
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Tab.2 Design calculation concentration of solution components

in the experiment of effect of pH on G

Ca’*/ | CO3"/ |HCO; /| NaCl/ | 1S/
pHME| 2 |(mmol + |(mmol + [(mmol - | (g+ |[(mmol -
L) | L) | L) | L) | L
8.0 12.5] 2.692 | 0.012 | 2.680 | 0.092 | 0.999
8.5[2.5| 1.532 | 0.083 | 1.449 | 0.097 | 0.100
9.0 (2.5 0.907 | 0.149 | 0.758 | 0.099 | 0.998
9.5 (2.5 0.58 | 0.250 | 0.336 | 0.100 | 0.100
10.0 | 2.5 | 0.436 | 0.411 | 0.025 | 0.101 | 0.101
3.3 BFEE
IS X} G sz WK 9,
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Tab.3  Design calculation concentration of solution components in the experiment of effect of IS on G
1S/ Ca’"/ Co; / HCO; / Mg>*/ NaCl/
-1 pH TE 0 -1 _1 -1 -1 -1
(mol - L") (mmol * L™") | (mmol -+ L™") | (mmol + L™") | (mmol - L") (g-L7)
0.01 0.597 0.191 0.406 0.597 0. 006
0.05 0.802 0.297 0.505 0.802 0.045
0.08 0.906 0.363 0.543 0.906 0.076
0.10 9.5 6.5 0.965 0.403 0.562 0.965 0.096
0.15 1.089 0.496 0.593 1.089 0.149
0.18 1.152 0.546 0. 606 1.152 0.181
0.20 1.190 0.578 0.612 1.190 0.202
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Fig. 11 Surface morphology of crystal seed
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Tab.4  Design calculation concentration of solution components in the experiment of effect of Cy, on G
1S/ Ca**/ COo: / HCO; / Mg** / NaCl/ .
pH fH (mol - L7") (mmol - L™") (mmolS- L™") | (mmol -3L") (mmo?'L_l) (g- L7 Cue’ Con
0.099 2.000 0.090
0.099 3.000 0.090
8.0 0.100 2.000 0.000 4.000 0.000 0.090 0.00
0.103 5.000 0.100
0.104 6.000 0.100
0.098 2.000 0.090
8.0 0. 100 2.000 0.000 >- 000 0.500 0.0% 0.25
0.100 4.000 0.090
0.102 5.000 0.090
2.064 0.114 1.950 0.000 0.095 0.00
2.065 0.117 1.948 0.620 0.093 0.30
2.068 0.120 1.948 1.241 0.091 0.60
83 0-10 2.070 0.123 1.947 1.863 0.090 0.90
2.073 0.126 1.947 2.488 0.088 1.20
2.075 0.129 1.946 3.113 0.086 1.50
2.490 0.142 2.348 0.000 0.093 0.00
2.493 0. 146 2.347 0.748 0.091 0.30
2.495 0. 150 2.345 1.497 0.089 0.60
53 0-10 2.499 0.155 2.344 2.249 0. 087 0.90
2.503 0.159 2.344 3.004 0.085 1.20
2.508 0.164 2.344 3.755 0.082 1.50
2.853 0.167 2.686 0.000 0.092 0.00
2.856 0.172 2.684 0.857 0.089 0.30
g5 0.10 2.863 0.178 2.685 1.718 0.087 0.60
2.865 0.183 2.682 2.578 0.084 0.90
2.870 0.189 2.681 3.444 0.082 1.20
2.875 0.195 2.680 4.310 0.079 1.50
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Fig. 12 Characterization of seed crystal
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