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Table 1 Effect of reagents on ultrafine grinding of limestone

Resgent Dosage Viscosity of Particle size distribution/ % Growth rate of Growth rate of
/(kgot™ 1) pulp/ s > 104m 5~ 10Hm < 5Em < 10Um particle/ % < 5Um particle/ %
0 14.2 22.7 32.7 44.6
(NaP03) ¢ 0.5 12.2 12. 4 33.9 53.7 10.3 9.1
ATMPS 0.8 12.8 9.6 30. 1 60. 3 13.1 15.7
EDTPS 0.8 11.5 10.3 31.8 57.9 12.4 13.3
NTAS 0.8 11.9 16. 8 34.1 49.1 5.9 4.5
EDTAS 0.8 12.4 14.4 34.6 51.0 8.3 6.3
Sodium oleate 0.25 34 32.4 31.9 35.7 -9.7 - 8.9
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Table 2 Relation between product’ s particlesize and grinding time

Grinding time Viscosity of

Particle size distribution/ %

Growth rate of Growth rate of

/ min pulp/ s > 10Um 5~ 10Um < 5Um < 10Hm particle/ % < 5Pm particle/ %
Without additive 12.7 34.0 28. 8 37.2
With additive 11.4 23.3 32. 7 44.0 10.7 6.8
Without additive 14.2 22,77 32.7 44. 6
60 With additive 12,2 12. 4 33.9 53.7 10. 3 9.1
55 Without additive 15.4 18.3 32,95 49.2
With additive 12.9 8.1 28.17 63.2 10. 2 14
Without additive 16.2 9.5 32.4 58.1
120 With additive 14. 8 2.7 22.5 74. 8 6.8 16.7
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Fig. 1 Effect of reagents on sedimentation
velocity of ground pulp
1 —NTAS or EDTAS (0.8kg/1);
2—ATMPS or EDTPS (0. 8kg/1);

3 —(NaP03) (0. 5 kg/ 1) +
Na,CO3(0.4kg/t);

4 —Blank; 5 —Sodium oleate (0. 25 kg/t)
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Table 3 Effect of reagents on final sedimentary

volume of pulp

1

Reagents Dosage/ (kg*t™ ") Final volume/mL
Blank 390
Sodium oleate 0.25 420
(NaP03) 6 0.5 340
ATMPS, EDTPS 0.8 340
NTAS, EDTAS 0.8 360
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Table 4 Effect of (NaPO3)¢ on coarse

grinding of limestone

Usage of (NaP03) ¢ Particle size distribution/ %

/(kget™ 1)

> 150Hm 150~ 75Hm 75~ 38Pm < 38Hm
0 9.7 16.3 20.3 53,7
0.2 10.0 18.1 19,3 52.6
0.5 10. 1 17,9 20.1 52.0
1.0 9.8 17,6 18.5 54.1
1.5 8.4 15y3 20.5 55.8
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Table 5 Calculation result of X, and i

mber of mber of
Reagents Group Xg Nu ot N ©

groups charge
0
/7
ATMP —0=PTCH;—N 4.5 3 6 14.42
OH
0
/7
EDTP —0—PTCH;—N 4.5 4 8 17.23
OH
0
NTA / 4.098 3 3 8.98
—0—C—CH,—N
0
EDTA / 4.098 4 4 9.27
—0—C—CH;—N
Oleic acid —COOH 4.1 1 1 - 10
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Fig. 2 Effect of reagents on the zeta

potential of limestone
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Ultrafine grinding aids and its mechanism

TANG Lirsheng', FENG Zuo-feng', LIN Qiang®
1. Department of Fine Chemicals,
Qingdao Institute of Chemical Technology, Qingdao 266042, P. R. China;
2. College of Technology, Hainan University, Haikou 570228, P. R. China

Abstract: Ultrafine grinding aids of limestone and its grinding promotion mechanism have been investigated. The results show that

sodium hexametaphosphate, sodium amino trimethylene phosphonate and sodium ethylenediamine tetramethylene phosphonate have

marked promotion activity on the ultrafine grinding of limestone, the energy consumption can reduced by 1/ 3~ 1/ 2 for products with

same particle size; the activity of ultrafine grinding aids depends on their dispersity; ultrafine grinding aids are a kind of strongly hy-

drophilic electrolyte which may be adsorbed on minerals, the stronger its adsorption ability and hydrophilicity and more its charge, the

better its dispersion and grinding promotion activity.

Key words: limestone; ultrafine grinding aids; grinding promotion mechanism
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