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Effect of reaction temperature on the particle size and crystal shape
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ABSTRACT

The objective of this study was to invesligate the effect of temperature on the formation of CaCO, polymo-
mhs(ie.calcite, aragonite, vaterite) and on the crystal shape of CaCO,.

The reaction systems were mvestigated at the temperature range of 20C~853C, at the fixed conditions of
concentration and pressure, 2107 M, atomospheric pressure, respectively.

The reaction systems studied include ¥ Ca(HCO,),-Air bubble, & Ca(OH),-CO., @ Ca(OH)-H.CO, , @
Ca{OH),-Na,CO,, & Ca(OH),-K,CO,, ® Ca(OH),-(NH,),CC,, @ CaCl,-Na,CO,, & CaCl,-K.CO,, @ Call,-
(NH,),CC,, @ CaNO,),-Na,CO,, 1 Ca(NO,).-K,CO., @ Ca(lNO,),-(NH,),CO;. The results obtained are sum-
marized as follows;

Calcite is formed at the temperature range of 2C~80T and the highest calcite yield was obtained at 3ot.

Aragonite begins to be formed at the temperature range of 41.0C~53.0C. and the higher temperature is the
higher vield is abtained. pH of the reaction system affect the yield of aragorute, and the yield reaches the highest
percentage at the pH range of 10.0~11.0, and at the conditions of pH 12.3 or over, aragonite is scarcely formed.

Vaterile is formed at the temperature range of 40.0C or less, and transites utterly to calcite within 10~60
mmutes in the case of bemng residenced in mother Jiqumd which CI” is not contained, and within 140hours in
the case of containing CI .
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Table 1. Relationship between crystal structure and ion radius of carbonates

Calcite form Ion Mgt  Zn” R Mn'' O Cab
Ton radius{A) (.65 0.74 0.83 091 0.97 0.99
Aragonite form Ton cat & PbY Ba”
Ion radius( &) 099 L13 121 135

Apdafatel =l Al 47 A 1E, 195
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Table 2. Relationship between reaction temperature and crystal shape of CaCO, precipitated at various reaction

system
Polymorphs of CaCO, Calcite Aragonite Vaterite
R Crystal shape fibrous rhombohedral |  needle-like bar-like spherical
Reaction systern
L} Ca(HCO,),-H,O-Air bubbled - 2C~80T 50T ~80T - (2T ~15C)
@ Ca(OH),-CO,-H,0 5C~30C 2c~80% BT ~80T - 2C~20T)
@ Ca(QH),-H,CO,-H,0 5t~30T 2C~8otC - 53C~80C (2T ~20T)
@ Ca{OH),-Na,CO,-H,0 y 2C~80C - TR0 ~HIC (2C~30T)
® Ca(OH),-K.CO,-H, O - FT~ROT - - (2T ~30C)
@ Ca(OH),-(NH,),CO,-H, 0 - 2T ~80%c - - (2 ~—-25C)
7 CaCl,-Na,CO,-H,0 - 2T ~80C - 47T ~80tT 5C—30T
® CaCl,-K,C0,-H,0 . PC~—BC - 44T ~80TC 5C~—40T
@ CaCl,<NH,),CO,-H,0 - 2C~80T - 450 ~80C 5C~35TC
@ Ca(NO,),-Na,C0,-H,0 - 2C g0t - 44C~807TC (2T ~30T)
b Ca(NOy)-K,CO,-H,0 - 2t~80t - 41C~80C (2T ~350)
1@ Ca(NO,),-(NH,),CO,-H,0 - FC--80TC - 47C~80TC (2T ~300)
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Fig, 2. Scanning electron mcrographs of calcite type CaCO, and intermediates precipitated at various reaction system
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