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Tablel Thefactorsand levelsof orthogonal test in synthesizing nanometer CaCOz
Factor
T(°C) (A) Ca(OH), concentration (mol/L) (B) Additive species (C) Mass ratio of additive to CaO (D)
10 0.25 STPP 1:1000
2 25 0.50 N&SiO3 2:1000
40 0.75 EDTA-2Na 3:1000
3.1 CaC0s
CaCO3 R
R: .
Vi =w1£—']+w2(w—l] ) (1)
) ¥o
Vi i Ry 500nm Vi , W, » CaCO;
R ( @=0.4, 0,=0.6). CaCO3 2.
2 (CaCos
Table2 Index of CaCO; crystal morphology
Crystal morphology Cube Cylinder Sphere Spindle Plate
Morphology index ; 1 2 3 4 5
2 CaCO; CaCO3 R
CaCO;
Vi 3
3
Table3 Result of orthogonal test and anadysis
Exp. No Factor-level Particle size Morphology Synthesis
p. No- A B C D R(m) Rk v vl v index ;
1 1 1 3 2 23 0.046 Cube 0.20 0.138
2 1 2 1 1 30 0.060 Cylinder 0.40 0.264
3 1 3 2 3 52 0.104 Cylinder 0.40 0.282
4 2 1 2 1 58 0.116 Sphere 0.60 0.406
5 2 2 3 3 37 0.074 Sphere 0.60 0.390
6 2 3 1 2 55 0.110 Sphere 0.60 0.404
7 3 1 1 3 62 0.124 Spindle 0.80 0.530
8 3 2 2 2 403 0.806 Plate 1.00 0.922
9 3 3 3 1 382 0.764 Plate 1.00 0.906
yir* 0.684 1.074 1198 1576  Temperature, T
Vi 1.200 1576 1610 1.464 >Ca(OH), concentration
yiz* 2358 1592 1434 1.202 > Additive species
Range 1674 0518 0412 0374 > Mass ratio of additive to CaO




3 CaCOq 299

3 T(A) > Ca(OH),

(B) > ©) > Cao (D). CaCO, A,
B; C; Da. T=10°C Ca(OH), 0.25 mol/L EDTA-2Na Cao
EDTA-2Na:Ca0=3:1000 CaCOs.
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EDTA-2Na:Ca0=2:1000 ( 1) R =23 nm CaCO;[ 1(b)].
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(8) STPP: CaO = 1:1000, 7=10°C (b) EDTA-2Na Ca0 = 2:1000, 7=10°C (c) EDTA-2Na Ca0 =3:1000, 7=25°C
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Fig.1 The SEM images of CaCOs synthesized with different additives and mass ratio of additiveto CaO
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(a) T= 25°C, STPP as additive (b) T=40°C, STPP as additive (c) 7= 40°C, EDTA-2Na as additive

2 CaCO;z; SEM
Fig.2 The SEM images of CaCO; synthesized with different additive species and temperatures
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2(a), (b) STPP 25 40°C CaCO; SEM
2(a) 25°C ( 6) CaCO, R =55nm , 40°C
( 7) CaCOs R=62 nm[  2(b)].
CaCO; R; .
2(c) EDTA-2Na 40°C CaCO4( 9) CaCOs; Ri=403 nm
2(b) CaCO;
4
Q) CaCO, R; Ca(OH), Ca(OH),
CaCO, CaCO;
; CaCO;
2 10°C  Ca(OH), 0.25 mol/L EDTA-2Na EDTA-2Na:
Ca0O = 3:1000 Ri=23 nm CaCO:s.
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Orthogonal Experiment on Synthesizing Conditions for Nanometer CaCOs
LIN Rong-yi*2, ZHANG Jayun® ZHANG Pei-xin'
(1. College of Chemistry and Chemical Engineering, Guangxi University, Nanning, Guangxi 530004, China,
2. University of Science and Technology Beijing, Beijing 100083, China)

Abstract Using orthogonal experimental design and SEM analysis, the effects of reaction temperature, Ca(OH),
concentration, the additive species and the mass ratio of additive to CaO on the nanometer CaCO; particle size and
morphology were investigated. The result showed that the optimum processing conditions for synthesizing cubic
nanometer CaCOj; were: reaction temperature 10°C  [Ca(OH),] = 0.25 mol/L , adding EDTA-2Na:CaO =3 :1000 as
additive. It was also observed that when the additive was insufficient, the CaCO; crytstal growth can not be inhibited.
On the contrary, the CaCO; particles would be aggregated if excessive additive was added. With the increase of
temperature, the CaCO; crystal would exhibit a morphology with a higher |attice network density.
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