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Abstract — Crystallization experiments were performed by addition of various amino acids into biomineralization mix-
ture of calcium carbonate. Liquid-liquid reaction of calcium carbonate was investigated by mixing calcium chloride, sodium
carbonate and additives such as silk fibroin, asparagine, aspartic acid, glutamic acid and glycine. Also, the effects of reaction
time, pH and solution concentration were observed. Analysis of crystals was done by FE-SEM, XRD, FT-IR equipments. FE-
SEM was used in order to analyze morphology and crystal size. XRD was used to measure peak intensities and pres-
ence of CaCOj crystal. Two kinds of crystals were confirmed by FT-IR spectrum. Crystal distribution with reaction time
was identified with measured peak areas of XRD and FT-IR data.
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Fig. 1. Schematics of the experimental setup.

Table 1. Experimental conditions for CaCO; biomineral crystallization

Experiment pH mol/L Additive
1 7.0 0.1 -
2 7.0 0.1 glycine 1g
3 8.5 0.05 -
4 8.5 0.05 silk fibroin 1g
5 8.5 0.05 silk fibroin 2g
6 8.5 0.05 silk fibroin 3g
7 10.0 0.1 glutamic acid 1g
8 10.0 0.1 asparagine lg
9 10.0 0.1 aspartic acid 1g
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Fig. 2. Morphological changes of CaCO; with time, crystallized at pH Fig. 3. Morphological changes of glycine 3f1ded CaCO;, crystallized at
=7.0; (A) t =2 min; (B) t = 15 min; (C) t =2 hr; (D) t =24 hr. pH =7.0; (A) t=2 min; (B) t= 15 min; (C) t=2 hr; (D) t =24 hr.

Fig. 4. Polymorphism of CaCOj vaterite at t =2 min, 15 min and 2 hr. (A) without, (B) with glycine.

Korean Chem. Eng. Res., Vol. 47, No. 2, April, 2009



216 AF - 2T 239 - ARls
A c 2 B c 2
Calcite Calcite
Vaterite
¢ cec ¢ occ ¢yl e Ccce
|_,J,.|IL ,“.. A s 1\'|I 11_111 PR
c 1he C The
Calcite Cakite
Vaterite
¢ € cC cc cyv] ve ¢ c c¢
C v
P T T NP o b M
]
g C 10min c 10min
c Calcite Cakite
= C Vaterite
c ccc € ccC cvvl vec€ce €
_‘_"_A_J‘ll]‘jl__ L. . __.L.A.AJL..All’-\JLL_A....
2min
¢ 2min c
Calcite
Vaterite
. C
c cc ¢ ccc Calcite Cyv geccc¢
BN SE T T N BER RN N
T T T T T T T T T L
0 k] 40 50 60 70 80 20 30 0 50 60 70 80
2theta (degree) 2theta (degree)

Fig. 5. The change of X-ray diffraction patterns of calcium carbonate, crystallized at pH = 8.5; (A) without, (B) with silk fibroin.
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Fig. 6. The change of ratio of calcite and vaterite with reaction time
from XRD patterns.
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Fig. 7. Time course of FT-IR spectra of calcium carbonate crystals.
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Fig. 9. The change of ratio of calcite and vaterite with reaction time
from IR spectra.
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