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Biomimetic Synthesis of Calcium Carbonate with the Existence of the
Gelatin Matrix
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Abstract Based on the basic principles of biomineralization, the CaCOa/gelatin composite can be synthe-
sized by the biomimetic synthesis under dynamic conditions, using gelatin as the matrix. The results of
scanning electron microscopy with an energy dispersive X-ray analysis system (SEM-EDAX) showed that
the synthesized composite, which has special microstructure and morphology and certain orientation, was
different completely from the calcium carbonate that was formed in the water. The morphology , orientation
and contents of the main elements (calcium, oxygen and nitrogen) of crystal are quite different for various
content of the gelatin.
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Figurel SEM of CaCO; crystals formed in water
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Figure2 SEM of CaCO; crystals formed in 0.4% gelatin solu-

tion
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Figure 3 SEM of CaCO; crystals formed in 1.0% gelatin solu-
tion
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Figure4 SEM of CaCO; crystals formed in 4.0% gelatin solu-
tion
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Figure5 SEM of CaCO; crystals formed in 8.0% gelatin solu-
tion
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Table1l The determining result of conductivity of the different
gelatin solution
Gelatin/% 0 02 08 10 20 40 6.0 80 100
y(mSecm™) 0 0.05 0.5 0.17 0.32 052 0.73 0.86 1.02
y: conductivity; temperature: 40 C
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Table 2 The determining result of conductivity of CaCl, and
CaCl,-gelatin

caCly/ yl(mSem ) Ayl
(moleL ™)  caCl,  CaCl,-05%geatiin  (MScm )
0.00 0.01 0.09 0.08
0.01 3.00 2.87 0.13
0.02 5.50 5.27 0.23
0.03 7.88 7.73 0.15
0.04 10.60 10.36 0.24
0.05 12.81 12.64 0.17
0.06 15.33 15.04 0.29
0.07 17.26 17.30 0.04
0.08 19.25 19.23 0.02

y: conductivity; temperature: 40 'C
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R 3 CaCl-IIRAK R ISR B 45 2R
Table3 UV-visanadysisof CaCl,-gelatin solution

Gelatin/% 0.4 0.6 0.8 1.0 2.0

MAPP/Inm  207.0 208.0 212.0 2125 219.0

MAPP: maximum absorption peak position; CaCl,: 0.03 moleL *

R4 CaCl- WA F AN I B 45 R
Table4 UV-visanadysisof CaCl,-gelatin solution

CaCl,/% MAPP/nm
0 215.6
0.01 2138
0.02 2134
0.03 212.6~214.8
0.04 213.0~215.0
0.06 213.0
0.07 2134

MAPP: maximum absorption peak position; gelatin: 1% solution
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Figure6 TG curvesof CaCOscrystalsformed in different medium
a—in water; b—in 1% gelatin solution; c—in 4% gelatin solution

RS ANIFIHE TR BRI R sy AR 1) R A3 AT A
Table5 Result of thermogravimetric analysis of CaCO; crystals formed in different matrix

Reaction medium

Decomposition temperature/ C
P P Weight 10ss/%

Initiation temperature/ C Stopping temperature/ 'C
water 705.7 7727 423
1% gelatin solution 682.7 7325 421
4% gelatin solution 679.2 737.2 415
R 6 AT SRR IR AR IR T3 A
Table6 Result of elemental analysis of CaCOs; crystals formed in different matrix
Concentration of gelatin
Element 0% 1% 4%
W/% A% K/% W% A% K/% W% A% K/%
CK 0.14 0.29 0.0007 0.2 0.36 0.0009 0.22 0.37 0.001
N K 173 3.01 0.002 5.06 7.9 0.0069 2.37 354 0.0036
OK 40.54 61.63 0.066 48.74 66.63 0.0906 57.26 74.89 0.1241
Al K 0.48 0.43 0.0032 — — — 0.03 0.03 0.0002
NaK — — — — — — 0.6 0.54 0.0023
CakK 57.11 34.66 0.551 46.00 25.1 0.44 39.52 20.63 0.3762
Total 100 100 — 100 100 — 100 100 —

W: ratio of weight; A: ratio of atom; K: ratio of strength
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Figure7 SEM-EDAX of CaCO; crystalsformed in different matrix
a—in water; b—in 1% gelatin solution; c—in 4% gelatin solution
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Figure 8 FT-IR spectra of CaCO; crystals formed in different
matrix
AL inwater; A15: in 1% gelatin solution; A19: in 4% gelatin solution
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