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ABSTRACT

Precipitated calcium carbonate is one of the most versatile mineral fillers and is consumed in an wide range of products including
paper, paint, plastics, rubber, textiles, sealants, adhesives and printing ink and can be produced by several methods. Calcium carbonate
has three isomorphism; vaterite, aragonite and calcite, with numerous variations of morphology in the natural mineral or organism.
Formation process of vaterite in the reaction of system Ca(OH),-CH;0H-H,0-CO, were investigated by measuring the electrical
conductivity, Ca”* ion concentration, pH in the slurries and by means of X-ray diffraction and electron microscopic observation. It was
clearly established that the reaction temperature is important variable in the carbonation process; in general over 50°C, the vaterite was
precipitated with the calcite and aragonite. SEM and XRD observations revealed that the vaterite formation could be prepared the
temperature range of 40 to 50°C and mean size of particles in this range is controlled from 0.5 to 0.8 um.
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Fig. 1. Schematic diagram of reactor for carbonation process.
1. CO, gas Cylinder 2. Gas Regulator

3. Reflux Condenser 4. Reactor
5. Water Jacket 6. Dispersion Plate
7. Mechanical Stirrer 8. pH Meter

10. Water Bath & Circulator
12. Flow Meter

9. Conductivity Meter
11. Voltage Stabilizer

1600 13 9
Conductivity <
; Ca® conc. 12 ©
§ 12009 ¢ pH <
2 ; F 11 (=
%] 16 =
2 c
> : -10 o
2 s00{ &
g ] o | £
3 3
5 lg ] 3 ¢
8§ 4004 8
1 7 %
[&]

0 T T T 6 -0

0 20 40 60 80

Time (min.)

Fig. 2. Change of pH, conductivity and Ca”™ concentration of
lime slurry during carbonation reaction under the
condition L.
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Fig. 3. X-ray diffraction patterns of the samples designated in
Fig. 2.

(b) between a and b points

(d) between b and c points
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Fig. 4. Scanning electron micrographs of the samples designated in Fig. 2.

A 394 A 12 3(2002)



1146 sy - HAg

o

T A9 0% eI o o]F dd7HA= pH,
ARE, Cat olss B Aol Wb gialoy
Ca™ ol EE thh Z7hske Ao St} ole At
st wkgo] FZAE ¥ MH Eabgdgo] ThA] Bolog
galEo] A7) dAo g wes ezl
upeta] ghaksh &%4 Z8F Gt oleBETt AL
Uil g2 ddE X olufo] pHe oF 9.60] UL
oy C > 01%%5»’;— A&xHog ZQsh= AL B}
ol fAN AES wole A

AR %}:% éxéo o 22 ko] 100 uSiemd! HE Wt
shirg-o] FAN R wekshs Zlo] AFsithaL O%W‘C‘r
Fig. 3% Fig. 29| a, b, ¢, d®] Zt X H A A 4}
€NE 105°CY I AX7IE & AEAA XRDE 01
g3t 245 d9E vEPd 222 a, bYA= Ca(OH),
31 Fmavo] AW ¢ diole vaterite®] 3 ¥=
Tho] #AH = A OFE Wol CaO afdl mEdy] ojd
of 2% #3515 o] Ca(OH),E HEHE Aoz HolH, b
H Rel ol28 REZpE SN A ZiE Ao
Al2E § AR o] A EE T vaterite”t
HAE = Ao Hh

Fig. 4= 7} Aol AHE wgd & hddzxst
SEME o83t #ast A5 e M
AAAZ FE @irshukge] Fig 29
A1 (@), (b) B (M= 48T FHE HolH
Ot PRI HAR AAA = b FIHIA AHE (@)
A= 0.1um o8 Z7]9] EFLTFE A vAdAEe] &
ZE Aot @ikshigo] FAE o] ¢, d¥AM AFH
& AEL (e), OIME 0.5um A=) P} 2718 2=
ST E A YrFEe] #EEI glen o] YYAELS Fig.
39] XRD £ 4 A2 5E PR S Fel g
T AAT

Eakslub-gAl Ale] whg2%vt vlEEtolE A B
e G LolE I} CaO 3.5 wi%, CHy;OH 76.5 wt,
H,0 20 wi%S &8st Az dgAS ddstaat 8t
= W2 xolA 1AIZbE It ¥ COo, 7HAE UF
% Bojdo] @AshEE-S st er WS 30°C
AAl 50°C7HA] 5°C ZHA o= WEA|7|HEA AEE s}
Aot

Fig. 55 ©23pih-g-A] P% =9 sl W& pHY
HESAIZRe) BAIE Uehd AoZ gkg-2 7} 30°Ce A
50°CE 7ol we}l pH7t ﬂﬂ%bﬂl b=l dele
HEEA Zko] 458 oA 28802 ZASE A U F
tl. Fig. 6 Fig. 59 U3 7oA &4ksl wkg-A]
$2xo] Wl & A/AEES gAY AAE
YER 202 Nkg27} 30°ColA 50°CE F7hgel wh
2 A7IA=Ee FHojgko] 2,840 ps/emollA] 783 ps/iemZ
Zast HAgke Egdted] Aele ¥heAI e 44

il&,z

B3 vaterite

= ¥2

=R PR

D - ol

Temp.-of reaction (OC)

0 10 20 30 40 50 60
Time (min.)

Fig. 5. Relationship between pH and reaction time during
carbonation reaction of various temperature.
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Fig. 6. Relationship between conductivity and reaction time

during carbonation reaction of various temperature.

BoAM 27RCE T
7h29] g3 'P7} u
5 7] d &l LAY s ﬁ o ¥ .

HEE2 5 30°ColA] AAIRE gAtsiabs. A o)A
FFAIZFO] 30°C o] el o] AFE & 4
7V olfe WHEAIZE 208RE 398 7HA] oF 108
Hhg-Hofl Asyt WAste] FErt FASM A5l
2} t&%%"% 7AE st wurgt) gxEkE vhgs lLﬂi
A 7k2gto] Wk Aol AstElo] VER
2 97 1‘11 Asle whgole M3 gitslrt 23 E
H3l=7) A Rem oF 39% o) Fdll= &3] A )

Figs. 5, 69 ¥F-3-A1Ad &0 digt XRD £4 43 E Fig.
79 YeRpAYon Hgen 30-45°CollM e At ol
FHglol B vlelElolE sldu]Agte] AAEHAT, 50°C
ANx& o7ke] AAlo|Es} oljiifo|Ee] A A7} &
Eia2bel=n

Figs. 5, 6 2 79| A#425F 9k§
2} A3} o 5o} AJaglo] ehisNke FH Ao
T A& ¢+ Atk 2 927t 50°C olAde] F
H AAP|E o olghivol EVF EXEA HER HL 4

lo %

Eolo i B2 R o

rﬁ
0%



&9] niElEe|EE P87 AsiM e W2 EE 50°C
ojdt xdd "ot sk

aAtTE= =

At w8 580 o] EE WHE ATt 28t

7l g HH gL 45°CE wE o
Fig. 8& WIS =& Wsla)7te ghitshutbg-8 33l
AojR YA EES FE-SEME o|-§35lo] #3r3t 43

g e 208 @

e BE BRI e e Ee)
E g} (o8] Beew

50°Col| A 8] A BN

@ Vaterite
m Calcite

‘ Aragonite ..-
NI (L
, Mt ol m (d)

Intensity

70

Fig. 7. X-ray diffraction patterns of vaterite formed at various
temperature.
temperature of reaction; (a) : 30°C (b) : 35°C (c) : 40°C
(d) : 45°C (e) : 50°C
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Fig. 8. FE-SEM of vaterite formed at various temperature.
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