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Abstract

The synthesis of umerphous calcwm carbonale 1o the reachions of caleum hydroxide suspension - CO, system was studied by
usmng measwements of elecldcal conduetivity, x-ray diffractometer and tansmission electron microscope. The wutial product of
reactions was noncrystaifine shape of amorphous calcium carbonale confirmed by x-ray diffraction analyses. The amorphous
caicium cartbonate covered (he surlace of caleium hydrexade grains. The electrical conductivity of suspension decicased
dramalically when the amorphous calewm carhonate was synlhesized. A portion of the amorphous calewm carbonale changed
into lhe chain calcite as an intermediate product, The continuous conductivity measurements of suspension were able to

determine the starting peint of the synthesis and the mechanism of carbonation procass
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Fig 1. Flow sheet for the synihesis ol amorphous calenun cacbonate
and precipitaled ealem carbonate,

Table 1. Start materials and analysis measurement machine

Starl Matertal Culcium oxids
Flow meler Crown Yulaka CO, LTE
CO; gas . e,
Waler baih Refgerating Bath Cirevlator RC-260D

Conductivily mieter ToOA CM-3S, Tapan

Recoriler Yokagawa, Tapan

Il meter Commg CO. LTD

Dryer Vacuum dry oven
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Table 2. Mechamsm ol the tanslormation by amorphous  calomm
carbonate and he cryslalizing precipitated caleum carbonate

Eleclroconductivily Tarmalion of ealomm carbonare

Decrease zone Farmation af amorpheus calcium carbonate

Formation of chain calzile duc 1o
dissolutwon and recrystallization

Pomary recnvery zone ) .
of amarphous caleium carbonale ke

placc simultancovsly

Setunary decrease zone Cryslal growth ol chan calcile

Scconary recovery Zone Farmaton ol cystalling calole

-

Fig 2. Schematic expenmenlal apparatus of Ca(OH}-H,0-CO,

system
1 CO, gas evlinder

2. gas regulalor

fi recoider
7. water bath
8. hubble plale

0. reaclor

3. stirrer
4. conductivily meter

5 pH meler 10 Tacket caoler

3. Mg oE

3.1 H|EE Bhighao| MeeY

U g2 ke Ad99E ek g8l pddR

J. of Korcan Inst of Resources Reeyeling. Vol 3, No. 1, 1996

.
&
i
e

? Atk 2%
2 BT 4 3] Haiel 2
=

o]] I:L]-F E]—A] g].

¥z f-LJ.oﬂ A pH 1%13 HE Dﬂ

5 Fole YYo=z 4

el] le} A EN H

H S471 70 2 o]

A A7 = Fdsll 8] Al 4]
= 5o 718 AAt F

B4 AAEE il 5o o}

A R o2 2424 P 43 Hel
U8l i 7k Bk whebd 2 35S €] Sl
& 7L R AEled A3 23S 4207 4
o) 18 ez ARECh pHrt A4l oo B
o] eIt Astale phok Be SHelsE e 49
£} ZolA| 3 G ZojA)7) el B 47 2
A& U AnRe pH SIHE 278 Jauen
ohe 4% gl AuEely] HRe) B E AR,

Flectrical esaduchrity (ma/om)

o
@ 1 & 1 4 s 4 1T ®E & W I WU

Time {min)

Fig 3. Elecirical conduchvity curve and pH changes in Ca{OH),-H;0-
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(1) Ca(0H),(s) + H2O{l} — Cay (aq) + 20H (aq)
(2) COx(g) + H.0() — COslaq)

(3) COy(aq) + CH-(ag) — HCO, (aq)

(@) HCO, (aq) + O (aq) — H:0() + CO,7(aq)
(5) Ca™*(aq) + CO"ag) — Cal,fs)
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Fig 7. Transmission electron mucrophotographs of Ca(OHY,-H,0-CO. system wilh various femperatures.
4 pomary decrease zone bt : primary recovery zone
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