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Physical )
comminution

Ground calcium carbonate
[GCCY

Rubber, Paint,

Plastics ete. -

(50~170%/ton)

Deposits : 40billion/ton

Cement, Steel etc.(2~10$/ton)

Chemical
synthesis

Precipitated calcium carbonate
[PCCY

Art paper, Ink,

Food / Medical supplies etc.
Low grade(l~4um)
80~2008/ten
High grade(0.01~8.3pm)
400~1,000%/ton
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Na,CO, solution

Addition rate : 3mi/nsn
Mixed solution

Ca(OH), slurry + NaOH solution

¥

Operating conditions
(75°C, 400rpm)

1 Aragonite PCC + NaOH solution k
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Shape factor : Sphere < Cube < Needle-like

Size of nucleus, L [m]
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« Cakcite : mainly forpied / Some sragonite : mixed
« Supersaturation in these resction system is

: lowered together with nucleation rate
* Free energy for stuble nuclestion psssed over the
range of free energy for nucleation of vaterite

* Vaterite : the smallest particle size (PCC)
spherical shapes which free energy necessary

« At the low supersaturstion
* Supersaturation
: lowered by sdding Na,CO, solution to 1.5M
Ca(OH), shurry without HNO, st 3mVmin

for critical nucleation is the smallest

* Aragonite : mainly formed / Some ealcite : mixed

SRR

Presence fon in the reaction sys&e% .
Ca®*,Na*, CO,,OH =
Common ion : Na*, OH"

Temperature, T[C]

40 50 80 100

{molA]

2

Solubility of Ca(OH)

R Concentration of NaOH [mol1]

If NaOH is added to Ca(OH), shurry, the

solubility of Ca(OH), is significantly decreased
by a common ion effect; thus, it is possible to
perform an experiment at a lower Ca?*
concentration

Solubility of Ca(OH), in NaOH solution and H,0
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Reaction time < 30min

100
"
3 %t
3 "N SOmin
H oA (Termination
£ » of reaction)
o
0
N N N
L 0 0 % 120
Time |min]

ed CAOH}, was inereused wilh the inereasing of NaOH.
o1 yvield of caleite was decreased continnally and disappeared at

( AlKkali sources

)

Gleaning of water & wastewater, Removal of dust & gas )

Chemistry : 33%, Paper & steel industry : 25%,
Fiber/Soap Industry : 12%, Food, electronics industry etc.

Ca(OH), slurry

NaOH solution

+| NaOH solution I"

PCC powder
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@ : Aragonite
A : calcite
® : Ca(OH),

M : Aragonite
@ : Ca(OH),

Tatensity

x 4000 x 8000 x 4000

By-product : Existence of some calcite
The purity of by-product is lower than the reagent. However, particle size was not changed.

Supersaturation

. 2+ 3 2- Pol
(nucleation rate) | Conc: of Ca™* | Cone. of CO; olymorphs

High High High Vaterite
@ High,Low | High,Low | Calcite, Ardgonite
Low Low Low Aragonite

¢ At the [owest supersaturation, the formation yield of aragdnite was
highest.
€ concentration of calcium ion in the solution was réduce
mon ion effect at 2.5M NaOH, resulting in the formation

In the synthetic reaction of precipitated calcium carbonate '
i & Control of concentration of Ca2* and CO,* ions ;
: @ PCC polymorphs and formation yield were controlled ® :
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