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Abstract Ultrafine grinding activations of phosphate rock and their dynamic phosphorus releasing rates were investigated
by using the vibration mill wet grinding processing method in which the inorganic activator and organic activator were
added. The results show that the milling efficiencies are significantly improved and the milling periods are shortened by
adding the activators in the processing. The available phosphorus contents of the phosphate rock are increased by using
the ultrafine grinding activations. By adding the activators to superfine chollophanite powder and 2h superfine processing
the available phosphorus contents of the powders which are mixed with the inorganic activator the organic activator and
the inorganic-organic activator combination are 1.82 1.86 and 1.83 times higher than that of the chollophanite without
any additions respectively. The results of the continuous 2% citric acid extraction experiment indicate that the cumula-
tive release amounts from chollophanite by the check only milling the three additions are 1.90 1.86 1.64 and 1.69
times higher than that from the raw chollophanite .
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Table 1 Experiment plan of ultrafine grinding activation phosphate rock
Treatment Processing
T1 0.2 mm Thick collophanite passing through 0.2 mm
™ 98 % 0.2mm +2% 1
98% Thick collophanite passing through 0.2 mm + 2% activator 1
™ 98 % 0.2mm +2% 2
98% Thick collophanite passing through 0.2 mm + 2% activator 2
T4 96 % 0.2mm +2% 1+2% 2
96% Thick collophanite passsing through 0.2 mm + 2% activator 1 + 2% activator 2
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Fig.1 Effects of ultrafine grinding activation on median
SAS diameter in phosphate rock
2
2.1 2 h T2
50% T3 T4 T1 21.1%
50% 28.3% 37.5%
4
2h>4h>6h



476 15
2.2
2 h
1.82 1.86 1.83
2
LSD Ca’*
4 h 2.3
2 h 2%
2 h
2 4h
9
2
Table 2 Effects of ultrafine grinding activation on the available phosphorus content in phosphate rock
D9 mm P05 %
Phosporite powder Treatment scheme Granularity P,0s content
SP 0.2 mm  Passing through 0.2 mm 0.200 9.12 a
Thick collophanite 0.2 mm  Passing through 0.2 mm 0.200 2.75 h
T1-1 2 h Collophanite processing 2 h 0.026 4.88 def
T1-2 4 h Collophanite processing 4 h 0.019 4.83f
T1-3 6 h Collophanite processing 6 h 0.013 4.65¢g
98 % +2% 1 2h
12-1 98% Collophanite + 2% activator 1 processing 2 h 0.020 501 cde
98 % +2% 1 4 h
12-2 98% Collophanite + 2% activator 1 processing 4 h 0.014 4.66 ¢
98 % +2% 1 6 h
123 98% Collophanite + 2% activator 1 processing 6 h 0.014 4.76 fg
98 % +2% 2 2h
B3-1 98% Collophanite + 2% activator 2 processing 2 h 0.019 5:12¢
98 % +2% 2 4h
13-2 98% Collophanite + 2% activator 2 processing 4 h 0.015 5:38b
98 % +2% 2 6 h
133 98% Collophanite + 2% activator 2 processing 6h 0.014 4.86 of
96 % +2% 1+2% 2 2h
-1 96% Collophanite + 2% activator 1 + 2% activator 2 processing 2 h 0.016 504 ed
96 % +2% 1+2% 2 4h
-2 96% Collophanite + 2% activator 1 + 2% activator 2 processing 4 h 0.012 5:05 e
96 % +2% 14+2% 2 6 h .
-3 96% Collophanite + 2% activator 1 + 2% activator 2 processing 6 h 0.0t 4:90 def

Note

5%

Different letters in the same column mean significant at 5% . The same below.
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Table 3 Changes of releasing rate of the dynamic phosphorus of phosphate rock
Times of extraction
Phosphoric fertilizer Treatment scheme Ist 2nd 3rd 4th 5th 6th

Thick collophanite 0.2 mm  Passing through 0.2 mm

T1 6 h Collophanite processing 6 h
™ 98 % +2% 1 6h
98% Collophanite + 2% activator 1 processing 6 h
™ 98% +2% 2 6h
98% Collophanite + 2% activator 2 processing 6 h
™ 96 % +2% 1+2% 2 6h

3.05b 2.71e 2.51c¢ 2.19e 1.63¢ 1.18b

4.75a 6.56b 5.85a 4.75a 2.16b 1.09b

5.07a 6.03¢c 5.84a 4.65a 2.22b 0.83 ¢

4.9 a 6.73a 5.82a 3.03d 0.96e 0.28 ¢

527a 6.14c¢ 5.87a 3.38¢ 1.27d 0.44d

96% Collophanite + 2% activator 1+2% activator 2 processing 6 h

4
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2h
1.82 1.86 1.83
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1.90 1.86 1.64 1.69
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