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Fig.1 The X-ray spectra of quartz
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Fig.2 Particle size characteristic curves of raw materials
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Table 2 Particle size distribution of grinding products in
different time
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—2+1 16.15 11.70 9.32 6.25 422 4.02
—1+0.45 57.64 48.89 41.82 31.66 24.89 23.28
—0.45+0.18  85.04 79.08 72.76 63.95 56.90 52.54
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—0.1+0.074  100.00 96.60 94.65 89.55 86.41 83.74
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Table3 Parameters k& and m of m-order grinding kinetic
equation for each grain size

B /mm k m R
—2+1 0.307 8 0.6509 0.9670
—1+0.45 0.1586 0.7615 0.973 4
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—0.18+0.1 0.0349 0.858 7 0.9874
—0.1+0.074 0.0314 0.7299 0.953 6
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Table 4 Particle size distribution of grinding products with grinding aids in different time
ik 0.7 £ W AR 69 1 JH I AN ) 5% 1 ] £ JH 4k 0.5 & 5 41 FH s A [5) B A€ 6F 1] 9
A7 2% /mm VW7 AR R BT % B AR BT /%
1 min 3 min S min 7 min 10 min 1 min 3 min 5 min 7 min 10 min
—2+1 14.17 8.94 5.82 4.53 2.12 12.20 8.46 5.55 3.47 1.59
—1+0.45 50.91 38.10 28.90 22.80 12.63 51.75 41.69 30.54 19.72 9.49
—0.45+0.18 80.47 70.60 61.08 54.72 41.51 81.19 71.24 63.95 52.60 38.28
—0.18+0.1 91.52 86.02 79.77 74.95 64.57 93.49 87.34 82.57 74.80 63.79
—-0.1+0.074 97.52 94.01 88.63 85.55 78.94 98.95 94.70 91.07 85.75 78.10
-0.074 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
FH A 0.5% = B Bl R 474 45 T I A [R) 5 e bl Il JH 5 0.5%F7 16 12 A5 5 S [7) I 65 o i) 11
A% 2 /mm BE W7 5 AR B % BEW 77 5 A R R BT /%
1 min 3 min S min 7 min 10 min 1 min 3 min 5 min 7 min 10 min
—2+1 12.36 7.76 5.57 332 1.53 12.97 9.21 4.94 3.67 1.63
—1+0.45 51.43 37.35 27.31 19.03 8.33 49.80 39.16 22.82 18.91 9.10
—0.45+0.18 78.66 69.47 60.55 51.50 36.08 79.48 70.11 56.28 50.31 35.97
—0.18+0.1 90.71 85.49 79.51 73.47 62.27 91.17 85.03 76.94 71.81 61.56
—0.1+0.074 96.41 93.83 89.37 85.00 77.74 97.52 93.54 88.24 84.33 76.30
-0.074 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
FHAE0.7%0N = BEAE F R AS 7] 15 4 i il 1) JH 12 0.5% £, 2 3 JEUIR B9 A U AN () B i 1] (9
1 %% /mm W7 AR BT % BE W AR R BT A%
1 min 3 min S min 7 min 10 min 1 min 3 min 5 min 7 min 10 min
—2+1 12.59 8.93 5.54 3.59 2.26 13.80 9.39 4.83 4.20 1.49
—1+0.45 51.00 38.04 30.90 22.73 14.62 52.48 42.35 30.11 24.60 7.68
—0.45+0.18 80.14 71.06 63.76 55.15 44.49 80.23 72.51 63.85 57.11 36.66
—0.18+0.1 91.22 86.96 81.79 76.05 67.43 91.51 87.98 80.91 77.33 62.46
—0.1+0.074 97.35 94.53 90.80 88.96 78.26 97.27 95.23 89.86 87.75 71.37
-0.074 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
F 5 HEFIEM T K m B 3l ) 2
Table 5 M-order grinding kinetic models with grinding aids
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R, = Roexp [_ (0.0267 + 0.236&11.]815)1‘1.0646 + 0.0504Ind]
R: = Ryexp [(0.0923 —0.3043403741 ) /10664 +0.0018 lnd]
R: = Ryexp [(0.0054 —0.24714°8031 ) /0.9808 +0.0089 lnd]

R =Ry exp [_ (00044 + 0.1551(10'7683)1‘1'2457 + 0.0927|nd]
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Fig. 6 Effects of grinding aids on parameters k and m of m-order grinding kinetic model of quartz grinding
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Fig. 8 Effects of grinding aids on grinding rate of —1+0.45 mm and —0.45+0.18 mm particle size
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Study on the Effect of Inorganic/organic Grinding Aids on the Kinetic Model
Parameters of Quartz Grinding

TIAN Pengcheng, WANG Zehong, MAO Yong

School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: Quartz was used as the feed material of the mill, and six grinding aids (inorganic grinding aids: sodium
pyrophosphate, aluminum sulfate, and sodium tripolyphosphate; organic grinding aids: glycerol, citric acid, and potassium
ethylxanthate) were added to conduct a wet grinding test. The m-order grinding kinetic model of quartz grinding before and
after the addition of grinding aids was established, and the effects of grinding aids on the model parameters and grinding
rate were systematically analyzed. It was shown that after 10 min grinding, the amount of 0.5% sodium tripolyphosphate
increased the —0.074 mm content of the grinding products by 7.44 percentage points and the amount of 0.5% citric acid
increased the —0.074 mm content of the grinding products by 7.00 percentage points. The grinding aids changed the values
of model parameters k and m. The overall grinding effect depended on the combined effect of £ and m. The increment of
—1+0.45 mm quartz with sodium tripolyphosphate grinding rate is the largest, and the increment of —0.45+0.18 mm with
citric acid grinding rate is the largest.

Keywords: quartz; grinding aids; grinding kinetics; grinding efficiency
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