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Abstract: Carbonation process of an aqueous solution of Ca(OH), with CO, gas at 10°C has been studied to investi-
gate the formation and transformation processes of amorphous calcium carbonate. It was suggested that the amorphous
calcium carbonate consisting of spherical particles with the diameter in the range of 0.02~0.05m be a non-stoichiomet-
ric CaCO; phase containing small amounts of H,0 and small incorporations of HCO,~. Amorphous CaC0; is unstable in
the aqueous solution and converts to calcite, and its morphology depends on the carbonate species present in the slurry
such that with [COy"] prevailing, chain-like calcite composed of ultrafine colloidal particles and with [HCO;™ ] prevail-
ing, rhombohedral particles of calcite are formed respectively. Therefore, morphological control of calcium carbonate
crystals could be expected by the adequate controls of transformation process of the amorphous calcium carbonate.
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1) Ca(OH),(s) = Ca’*(aq)+20H (aq)

2) CO,(g) = COx(ag)

3) CO,(aq)+OH (aq) — HCO;(aq)

4) HCOai(aQ)+OH_(aQ) — H,0+C0O4 (aq)
5) Ca**(aq)+C04 — CaCOs(s)

7] wgellA 3), 4), 5)& w@xhikol7] wEd)
o] W $E44 DAL 1) BE 2)9 uko] ¥
Aol & Aol M= AR 4499 24519
71 Wl 2)9) whgo] HSEE AusiA 2 A
o2 Azt

Ao Fo g 7)AY AL 255} @
75 37187) Wil 479 ehashibge ke
Eol ZA 9FE e AR A7E[6] whgo)
AP =H whe-EFES e Ca?*, OH-, CO%, HCO;,
CO:(g), CO.(aq), CaCOy(s) 59 3}85E0] £A)3}
A 2 Ae|lm2 wheage) pHel A= wshe
A FAse Ao] o] -9 77 FHshe)
2ot f5% o] @ Aow YA 7] Fig. 1
& RASNES-A] iEEAI ko) ok wkg-ol o] pHe} A
71AEE WEFAE el Aojr}.

412

~—: Carbonation Process
---: After discontinuing
the carbonation

q10

Reaction Time, (min.)

Fig. 1. Electrical conductivity and pH changes
during the carbonation process at 10 C.
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Fig. 3. Scanning electron micrographs of the specimens sampled at the points designated in Fig. 1.
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Fig. 4 DTA and TGA of the specimens sampled
at the points of A and E in Fig. 1.

T W §9 a7k e ok 300 T
dxe wAAdddFe] calcite Ho|slew] wf
$7tEE Bd H3117 delgen, o 700
FolAe CaCool gebatel o3 §9 a7}
Yebted ole dultiggs] EeEnd g
Lxolch. GC #4743} 110~250 T L= o)
A H0% CO7kn8) BE¢ galstgdenz 200 C
o9 ¥4 3 a3Adabgg o 22 HO9
COZFne) B2l 83t Zlog 424¢ 4 9o} =3
TG A= CaCO:F9 CO, o]8XaAQ 44% K}
AL 423%F Jeplileh webd Aztel A4
g vRAdsbdg e 9y A5 2 sl CO-
°]& djAldl HCOgel&e] 44 Hstslo} Q& w3}
FFEAQl AgFeR 390 o)y AF:
HeE3el A v ARt bdE S $4T YasueS[4]
o Aot oj§- f-Apsiet

g9 (B)2FE whgEe § dAAto] Ang
Efolx 44" A4 eabgdgs) 8443 310
C §-29 wdslas s 245 9o CO,
o FHAE o|EXel| 7p7HE 43.7%F vheh et
E3 X-AISAEA A o] EAL AT calcite 2
Aoldlct. wehA Fig. 1248 whe-Fat  947)7
ol 4#3 DA vl Afo] H7)WEEs} pHr} of
b ad ol vIgA—RARET COF o o)
Al Y Ao} 9]l HCO; o]&o] whga) o

339 (A)ZFE oF 200 T Foll A FA 7
}

oy e

J. of Korean Ind. & Eng. Chemistry, Vol.3, No.3, 1992



526 3 3 -k -

o|ykg- OH™ o] &3} whs-3le] COi o] &% A3
o] <tAE calciteZ Ao|g7] fEoe FZHo
webA wheEe ¥ AVAREs) 7Hasty] FAa
DA7A 9 A7pe A A=tAdgo] calciteZ Ao
sd 2 JANE 93 FEV0Y AoE A7
"ot =3 wPAebdewe A4 dol#Ae A
AstA Aojgosd $xo P& whibdg A
A7 758 Ao 7] Hct

4.8 E

vxy ALql whEex 10TC3eM FAstdw
444 CO, 7}2% FFAA PSS 3
AsE gofsid o3t 2ot

ARE n A& A7 o 0.02~0.05m 7
9 FYe zvyARA d¥ FAE IS
COs>~ 0] diAlell HCO, o)o] ¥ X3h=]o] Sl
H|gsteFE A ql ehibdgolgl e, Hh-duie] =it
717k CO#~ ol AfA el 73S-ole A4t dE
o2 AHo|gAut HCO; o] AuwjHQ Afole ¥
dAebdges Holshe Ao F3dd =d
Akt g-S Agatsiet 23 JF 944 0.03um
Ax9 FZoleA ehibdgre] dejzch wehA |
At AAs AolAAS A3 Alejsid
450 g ety xte FJejeh 27] o] 7}
5% Aoz sdgch

=43}, A3 A 3%, 1992

o] 3] A
=Ry
1. K. Kamiya and S. Sakka, Gypsum & Lime, No.

163, 243(1979).

. Y. Arai and T. Yasue, Gypsum & Lime, No.

228, 291(1990).

. T. Yasue, A. Mamiya, T. Fukushima, and Y.

Arai, Gypsum & Lime, No. 198(1985).

. T. Yasue et. al., Chem. Soc. Japan, No. 7, 1107

(1984).

. V. A. Juvekar and M. M. Sharma, Chem. Eng.

Sci., 28, 825(1973)

. S. S. Park, Ph. D. Dissertation, Inha Univ., In-

chon, Korea(1989).

. H. Yamada and N. Hara, Gypsum & Lime, No.

194(1985).

8. Jxt&EF, H1L, 76, 100(1955).

10.

11

. John A. Dean, “Lange’s Handbook of Chemis-

try” 13th ed., 10-4, McGraw-Hill, New York
(1985).

L. Brecevic and A. E. Nielsen. J. Cryst. Growth,
98, 504(1989).

J. E. Gillott, J. Appl, Chem., 17, 185(1967).



