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1. Gas intake
Ca(OH)Z . 2. Liquor inlet
. Ca(OH)2 3. Gas-liquid mixture outlet
COZ ] 4. Turbine rotor.
2
' 1
10~15 pm Fig.1 Scheme of turbo-flow reactor
223
5min
1. 6.42 ym
10.98 pum..
1
Table1l Volume distribution of tiny air bubbles
C lated
ltem  D”(um) Dso(um) Doo(um) Des(um) Drs(um) Da? (um) SV (cm) A
<30 um <80 um
Result 1.27 253 38.07 171 6.42 10.98 24224.29 0.8542 0.9815

Note: 1) Max diameter of air bubbles from which the volume fraction near 10% in the whole number, the others are respective;
2) The average diameter of air bubbles; 3) Unit volume surface.

2.3

1) CaO  Ca(OH), Ca(OH), 0.09%~20%(cs).
(2)  Ca(OH), 2500 g CO~ (
) : (

1. Turbo-flow reactor 2. Press meter
3. Pressure regulating valve of turbo-flow room
4. Liquid store kettle 5. Pole shower head
1 6. Transmission shaft 7. High surface crasher
Il [ 8. Supporter 9. Mixer
10. Outlet of liquid store kettle
5 7 11. Regulating valve of adding liquid
4 9 12. Vacuum meter of liquor inlet
13. Gas intake of turbo-flow room
16 0 14. Vacuum meter of gas inlet
t 15. Regulating valve of adding gas
16. Jacket 17. Outlet of turbo-flow room
18. Blade of turbine rotor 19. Turbine rotor
20. Inlet of turbo-flow room

20

2
Fig.2 Schematic diagram of turbo-flow process
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TM-200S 0.5h.
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2800 r/min.
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2
Table2 Factors and levels of orthogonal testing
Factor Level 1 Level 2 Level 3 Level 4
A, Ca(OH); (%, @) 1 3 7 11
B, temperature (°C) 12 15 20 30
C, pressure (MPa) 0.2 0.35 0.4 0.5
D, rotor rate (r/min) 701 1402 2804 3505
E, vacuum (MPa) 0.01 0.15 0.02 0.03
3

Table3 Results of orthogonal testing and analysis of range (R)

Test No. A B C D E Settling volume (ml/g)
1 1 2 3 2 3 4.97
2 3 4 1 2 2 2.90
3 2 4 3 3 4 4.52
4 4 2 1 3 1 3.45
5 1 3 1 4 4 3.27
6 3 1 3 4 1 7.82
7 2 1 1 1 3 4.63
8 4 3 3 1 2 2.86
9 1 1 4 3 2 6.95
10 3 3 2 3 3 6.34
11 2 3 4 2 1 3.90
12 4 1 2 2 4 471
13 1 4 2 1 1 2.83
14 3 2 4 1 4 3.86
15 2 2 2 4 2 6.95
16 4 4 4 4 3 3.34

My 451 6.03 3.56 3.55 4.50
Mz 5.00 4.81 521 412 4.92
Ms 5.23 4.09 5.04 531 4.82 Total=18.33
My 3.59 3.39 4.51 5.35 4.09
R 1.64 2.63 1.65 1.80 0.83
Best level As B; C2 D4 Ep
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pH 7~8
50 ml CaCO; 50 ml 12 h
Vi. 105°C 2~3h
CaCOs M;. CaCO;3 12 h =V,/M;. 3 .
(B)>
(D)> (C)>Ca(OH), (A)> (B).
15°C.
A3B1C,D,E.
3.3
8ml/g (
) Ca(OH), 7% 12°C 0.35 MPa
3505 r/min 0.15 MPa CO, 100%. 3
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Fig.3 TEM images of cube ultra-fine CaCO; Fig.4 Particle size distribution of cube ultra-fine CaCOs
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Ca(OH), . 10.98 um,
6.42 um
2 0.015 MPa
0.35~0.4 MPa, Ca(OH), 6%~7%, CO; 20%~30% 15°C
3) CaCO; 30 nm.
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A New Method for Preparing Ultra-fine CaCO3; Powder via a Turbo-flow Micro-reactor
and Exploration of Technological Parameters

ZHANGYi, LlYong-chao, TIAN Miao, MA Xiu-ging, JN Ri-guang
(College of Materials Science and Engineering, Beijing Univ. Chem. & Technoal., Beijing 100029, China)

Abstract: A new method is reported for preparing ultra-fine CaCO; power with average apparent particle size of
about 20~30 nm by the new turbo-flow equipment with high shearing force. The suspension of Ca(OH), and mixture
gases of CO, and air were dispersed well in the turbo-flow equipment, and smashed in the high-shearing container
under certain pressure. This method can control the shape and size of CaCO; powder. In this technology, the
equipment is simple with small volume and high efficiency, and the fluid flows smoothly and quantificationally. The
technological parameters of the new method were also explored.

Key words: ultra-fine CaCOs; additional agent; impact factor; carbonizing temperature; reaction time



	R

