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Abstract Stable amorphous calcium carbonate were synthesized from the serial work for the synthetic conditions such
as concentration of solution, reaction temperature, aging time and pH of mother liquor. By using this as a precusor,
calcite, aragonite and vaterite crystal particles were obtained in the water from adequate crystallization conditions.
Furthermore, characterization for flourescence were performed by using crystals which were crystallized from the Sn
dopped amorphous calcium carbonate. Calcite showed the most intensive emission and the center of emission wavelength
was 464 nm with pure blue color. Calcite is expected to be used as phosphor for flourescent lamp because the maximum
emission intensity was obtained from the excitation with 255nm wavelength.
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Fig. 1. X-ray Diffraction pattern for the synthesized

amorphous calcium carbonate with various concentration

of reactant and aging time. (a) 0.1 M, no aging (b) 0.3 M,

no aging, (¢) 0.5M, no aging (d) 0.1 M, 15 min. aging
(e) 0.1 M, 30 min. aging.
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Fgi. 2. Calcim carbonate phases synthesized at various
pH and temperature (a) 0°C, (b) 20°C.

HA g ARk e Fge F Aol A=
t}. Fig. 291 CaCl®t Na,COs8l 2718 %S NaCle]
PAEA ke 0.1 M23kr 139l pHE 2435
N7 vEEEe] A& Jehll2 it Fig. 2(a)et 7o
TR EE 0°CE 3 Afede viRA ehikde] A4Y
Ho| FuzIglen, 24srt =] ug2 ehalkdge
Azshet] Expgolzhs AMLE RIS} Fig. 2(bplles
20°ColA viFFE g S 2348 Y=
pHe| Z71o ma} calcited] /o] xdse g &l
g St oEE dre pHt woldel et v E
HrdEs 44 4T ¢ UStk= Hostomsky 59
BI[11]19} X9

olae] AAZRE CaCl,e} Na,CO; £99] =752
0.1 M, ¥H8-2=E 0°CE3}y 53 NaOH &g 3rist
o] Wkg AFo] pHE 10 oo = 3l Fo=x kg3
v gz 3.

32. W34 axzdge A48

E Aol #$43 u1gd SiEe B 494 /]
AZ1AG Al st dFsrt 7Rl Fg 300
= 93E e TG-DTA 244732 Jehllz ¢l
= 4 A2olA 200°C7IA 9] etelt §9 peak:= H]
A el gl oJst Ao, @gaks 4% Ay
E Aol §433 vlgA eakdae CaCO;:1.5H,09]
AL Qg F Ut T3 350°ColAe] BE peake
calciteZ9] AAsglel o5k Aojm, 600°C oPdollre] gt
3 FE peaks ©3is} ghie] Hajlo] o3t CaOg] 24
3= Jehl 3 Yt} Fig. 4ole HRA elgge &
Aol 2xoA X7 3 F XA FH BNE AAE w
AF3 Yt} F (e 29Ut 45H Follx v A
7} FAEI 32 JERIE gleH, (), (©9 ™Y

21.2%
LT

7
/
/
.
/
,

Weight loss

-+ T
0 200 400 600 800
Temperature (°C )

Fig. 3. TG-DTA curves for amorphous calcim carbonate
synthesized from 0.1 M-CaClL and 0.1 M-Na,COj; solution
with pH 13 at 0°C.



A study on the powder synthesis of the amorphous calcium carbonate precursor for phosphors by wet chemical method 305

® Ca0 ®
O calcite
™
@ )
a
© O g U
c a ) \
A a
=] 0 a
(b) a A .k
(a)
20 25 30 35 40

Diffraction angle (Cu Ko)

Fig. 4. X-ray diffraction pattern of the heat treated

amorphous calcium carbonate at various temperature (symn

thetic conditions : 0.1 M, pH 13, 0°C) (a) 200°C (b) 370°C
(©) 500°C (d) 850°C.
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Fig. 5. TG-DTA curves of amorphors calcium carbonate
synthesized from 0.1 M-CaCl and 0.1 M-Na,COj; solution
with pH 14 at 0°C.
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Fig. 6. Xray diffraction pattern of the heat treated

amorphous calcium carbonate at various temperature (syn
thetic conditions : 0.1 M, pH 14, 0°C) (a) 200°C (b) 350°C
(c) 500°C (d) 850°C.
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Fig. 7. Effect of synhesizing pH on crystallizing temr
perature of amorphous calcium carbonate.
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Fig. 8. Shape of various calcium carbonate crystallized

from the amorphous precursor with various conditions.

(a) 20°C : calcite (b) 80°C : aragonite (c) 20°C, in 1 M-
NH,C! solution ; vaterite.
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Fig. 9. Emission spectrum of Sn’* doped calcium car-
bonate (excitation wavelength ; 285 nm).
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Fig. 10. Changes of emission intensity according to the
Sn-Ca ratio in calcium carbonate.
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Fig. 11. Excitation spectrum of Sn** doped calcite (emi-
ssion wavelength : 465 nm).
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