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Orthorhombic Structure,

Calcium Carbonate

Specific gravity 2.94~2.95

Morhs hardness 3.5~4.0,
Calcination Column, Acicular
h 4 Contain impurities such as Sr**, Pb**
Calcium Oxide ' Stable phase under 1atm, 75K, thermodynamically
Hydration
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Calcium Hydroxide
Carbonation
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Application -

Aragonite Precipitated Calcium Carbonation (PCC)
Needle-like (large aspect ratio)

Aragonite PCC
increase aspect ratio

Grent
Impact resistanc

Increase specifi
face are:

Increase ofl inhalation
amount, degree of strength
ngd brightny

skill of mechanical
and optical

Function ability

Made use of sphere

Fiexural strength

Strengthening plastic

Application of PCC in the plastic used vehicle

High impact Thermoplastics, Polypropylene plastics . .
High functionality organic and inorganic
Tensile strength Rubber, Plastic, Paper, Paint & ty_ g ? d g
Light scattering Paper (brightness, opacity ) composite material
T T .
Countermeasure about low fuel-efficient on
: Scattred isht Higher oil price presence

& Requirement of light weight about automobile
materials

Disgram showing how the addition of secieular floc plastic materials
PCC Can enhance the light seattering
characteristics of a formuhation

Ng N

& Reduction of 5% fuel-efficient to application for

: Numerous reduction effect on the fuel consumption

Previous stlidy .

Carbonation Process

A suspension of CaCl,-MgCl,-Mg(OH), with pH ~ 9 has been prepared by adding Ca(OH),

Y. Ota to MgCl, aqueous solution. CaCO, whiskers (aragonite phase) have been prepared easily
ram. So by blowing CO,-containing gas into the suspension. The whiskers have high aspect ratios
ranging from 20 to 80 with diameters of 0.5-1 4m.
H.Tanaka Reported that the effect of pH, temperature, flow rate of CO, gas and reaction time on the synthesis
) ) of acicular type aragonite.
- pH 8~ 9 : formation range of aragonite PCC, - Reaction temp. : 80°C
Reported that the important factors for obtaining aragonite are the mole ratio of the staring material,
Sasaki MgC1,/Ca0, as well as the CO, flow rate, reaction time, pH, and temperature, With regard to the
Shigen-to-sozaf mole ratio MgCl,/Ca0, those researchers mentioned that the aragonite phase dominated when

MgCl,/Ca0 was 1.6, at a temperature 35°C and @ CO, flow rate of 50 /min.

Synthesis of arag

te by the carbonation process

JW.Ahn et al (J. Am._Ceram,. Soc., Vol 87, No 2, 2004)

- distortion of lattice

formation range on Ca(OH), slurry & MgC), aqueous solution concentration
- MgCly CaOH),  Mg®"ion 0.1~0.26 mol/L,, CaZ*ion 0.16~0.25 mol/L concentration range optimum condition
- Confirm formation mechanism aragonite PCC in low temperature

Formation mechanism of aragonite by substitute of Mg?ion
W.Ahln et. al_(J. of Kor. Ceramic, Society., Vol 41, No 12, 2004,

substitution Ca2* ion of calcite by added Mg?* ion
suppression Calcite growth  Calcite solubility increasing  aragonite formation yield increasing
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‘Jubstituted Mg?** ion for Ca®**

-> Distortion of lattice

- Increase of Calcite solubility

= Increase of formation yield
on Aragonite
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Synthesis of aragonite precipitated calcium
carbonate in carbonation process

( Concentration of reactant

)

( Reaction temperature

)

temperature

Effect of magnesium ion at high and low

Concentration of MgCl,

Reaction time

C
(
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Ca(OH), slurry
+ MgCl, solution

1: Bubbler 5: CO, Gas cylinder
2 : pH meter 6 : Gas regulator

3 : Thermometer 7 : Water bath

4 : Impelter 8 : pH meter

(Liquid-Gas reaction)

(0.0~1.0M)

MgCl, solution

Mixing (30min)

Ca(OH), slurry
(0.2M)

¥

temperatare:
80~25°C
Stirring speed:

Carbonation
(Reaction time: 70min)

250 rpm

¥

Washing & Filtering
(ethylene alcohol)

¥

Drying

(80°C, 12hr)
¥

Characterization
(XRD, SEM)

ation ¢

ity S

| Reaction Temperature : 80 °C I
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-~ Singleness aragonite

—e— Arsgonlic
—&— Magnesium calcite
~—a— Calclte
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Formation yield of precipitates with the addition
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Formation yield of precipitates with the reaction time

0 30 40

Reaction Time {min]

50

70

i of MgCl, solution

; R . Arag synthesis opti

i lncrease X Arago'nlte increase formation PN condition 0.6M MgCl,,
! concentration of MgCl, yield 0.6M constant 0.2M Ca(OH)

f . =

Mg?* ion is suppression of calcite nucleation and only formation condition of aragonite
in initial carbonation reaction
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Reaction Temperature ["C]

Effect of temperature on aragonite aspect ratio and particle size

Particle size and aspect ratio of aragonite precipitated calgi

carbonate increased with increasing the reaction temperature

~
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Effect of Cohbeptré
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X-ray diffraction patterns of precipitates with the
addition of MgCl, solution (M=MgCl,, mol/L)

03 04

Conc. of MgCl, [moV/L}

Formation yield of precipitates with the addition
of MgCl, solution

. [ Increase Concentration of MgCl, I '%gonite increase formation yield 0.6M constant l

Synthesis of single phase aragonite PCC in the low temperature(25°C)

Optimum condition of aragonite formation Ca(OH), 0.2M, MgCl, 0.6M at 80°C

Adding the MgCl, formation yield the aragonite precipitated calcium carbonate
was increased whole temperature employed in this study up to 80 C. because of
Mg?* ion suppresses the transformation of aragonite by inhibiting nucleation and
growth of the calcite.

Particle size and aspect ratio of aragonite precipitated calcium carbonate
increased with increasing the reaction temperature. Temperature increased with
decreasing the nucleation rate. Therefore particle size and aspect ratio increased
with decreasing the nucleation rate.

Aragonite is synthesized with high formation yield at low temperature in the
Ca(OH},-MgCl,-CO, system. However, it does not apply to the industrial, because
of the small particle size and aspect ratio of aragonite. Therefore, further studies

are necessary to improve the particle size and aspect ratio at low temperature.
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