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ABSTRACT

C;H:;OH systemn 15 widely used for producing synthetic heverages and pharmaceuticals. Calcium hydroxide suspension
was used to control the morphology of calcium carbonate, and the charactenstics of the formation and crystallization af
calcium carbonate by adding ethylenc glycol were determined A reaclor was made with attaching a ceramic bubble plate,
and Lhe electrical conductivity was continously monitored during the rcaction with CO, gas. A part of the suspension was
separated and powdered at the transition point, XRD and electron microscopic observation showed that the intermediate
and final products were vaterite, aragonite and calcite. In this study, the volumc of the ethylene glycol added to CH.OH
was tixed al 10 vol%. The volume of the suspension was 500 ml, and the changes of characteristics were studied along
with varions contents(10-30 g) of calcium hydroxide. Except i the case of 10g of calcium hydroxide at the
crystallization stage, all of products showed gelation. The mare the caleium hydroxide the shorter the formation time. Also.
the formation of spherical valerile was observed when 30 g Ca(OH), was added, The vaterite(a compound material) can he
synthesised under ambient pressure and lemperature 1 a C;H;OH system by morphology control, Even though the vaterite
was mela-stable phase and could be changed to calcite easily, the stable and sphetical vaterite was observed by using G5
glass fillers and vacuum dricrs.
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Fig, 1. Schematic of cxperimental appatatus in Ca(OH).-
CH;OH-CO, system.

Az galEw, A 52, 435 199%



58 Eicd R

21. AB

EYEAR = S 99%2] Ca(OH)y(Sigma Chemical Co.,
USAYE ALg5tglct. o) 8 e ez gisr) 98] Ales
Sl wE 99.8%2) <) e-&(MerchA), Germany)o|$2m],
dergzhel vie-g 93 A8E CO, 7haE 2 £} 99,
5%t =3 Ca(OHRe] #4223 Z7147]7] 98] o=
99.9% o &&= 2] 2(CH,OHCH,0H, Arondale Co.yg #H7}
A= Ahgataict

2.2, ABE]

Fig. 1& 2 A3 2188 Ad3A9 AS=g gl
At Whgel AR wETlE pyrexfEl2 AAE gl
o] 7] Ale}2] bubble plated ¥2A1A CO, 7R} WH8-A]
At olshET olEd 22125 val% 9: 12 &e] 74 A
gole] 25EES 500 mir} B 52 8 &, Ca(OH)S 10~40
g7 A A detel g Azl OB B
ol HHAS 600 pme] uAHE £=2 wdbal)HA, 7
#F 4pme| tFEA A2 bubble plale® & CO, 7}AE

1) FPEET 1A A7

A

3k

Pt

Hhge] A= Tk dAgd Ry dojle ¥
gt #aelr] A APAANC AEEs 547
(Electrical Conductivity Meter, TOA CO., L9 pH
Meter(Corning CO., LidYE =3l 1, ¢]& FA 2 &3
7o) Wa) @ake] Woluke A7 S Wl ARE A
o S Astal R AEE 25 de Al ge
FUAN & 7 Fel = 65°Col A HAaalsd 2], A(gelyd
HR Aol #E344E2 48 A4das 98 98
5°ColalallA] Baetyam, U dis 65°CHA BH
Btod o] FolAw ddg BelAF|zm oha] d&adrt.
o8 A A el A B XRD(X-ray Diffractameter, D/
MAX IIA 2Ew RIGAKU)2} SEM (Scanning Electron Mi-
crascope, JEQL)E &3k 2 ¥4 2 o}F (Morphology)
£ g¢tsieln).

3. AEEN 8 0E

C.H;OH-Ca{OH),-COA ol wl-2-A171 23 10g2] Ca
(OH).Z

92 A4E AYslade BE A Ag

0G

14

Eletnical conductivity (u S/cm)
o

1
¢ 15 10

45 [.1]

Time{min}

Fig. 2. Electncal conductivity and pH curve of Ca{OH),-C;H;OH-CO. system (A : Ca{OH),, B : Ca(OH), 20 g, C : Ca(OH), 30

g, D Ca(OH), 40 g)
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Fig. 3. X-ray diffraction patterns of Ca(OH)-C.H;0H-CQ,
system (Ca(OH), 10 g, @ : Ca(OH),, A : Vaterite,

® : Calcite, O : Aragonite).
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Fig. 4. X-ray diffraction patterns of Ca(OH),-C,H.OH-CO,

system. {Ca(OH),:20g. ® . Ca(OH)., A : Valeritc,
® - Calcite, O : Aragonite)
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Fig. 5. X-ray diffraction patterns of Ca(OH),-C,H;0H-CO,
system. (Ca(OH), : 30 g, @ . Ca(OH),, A : Vaterite.
®  Calcite. O Aragonite)

Fig, 6. X-ay diffraction pattems of Ca(OH),-C,H.OH-CO,
system. (Ca(OH),:40g, # : Ca(OH), & Vaterite,
m : Calcite, O : Aragonite)
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Fig. 7. SEM of Ca(OH}-C,H.OH-CO, system. Ca(OH), - 10 g, Conductivity change pattern A in Fig. 2
A - pomt a, B . point b. C: point ¢, D : point d, E : point 2. F: point ¢
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Fig. 10. SEM of Ca{OH),-C.H,0H-CO; system.
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Fig. 11. SEM of Ca(OHY-CHLOH-CO; system.
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Fig. 12. SEM of Ca(OH)Z C,H.OH- CO') systemn.

Ca(OH), - 30 g D : Conductivity change value point d Aragonite(rod-like or needle-like)+Vaterite(spherical)
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