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Abstract: The mass fractions (w) of phosphorus pentoxide, silicon dioxide and magnesium oxide of a
middle-low grade-calcareous siliceous phosphate ore in Guizhou province are 19.12% , 24.18% and 2.28% ,
respectively. In this study, the effects of the grinding fineness and the reagents applied in the flotation were
investigated by using the amide collector AY and fatty acids collector GJBW. The preliminary results showed
that the concentrate with phosphorus pentoxide mass fraction of 26.65% was obtained by using double reverse
flotation process, namely the open circuit test procedure with removing the silicon by roughing and removing the
silicon and magnesium by scavenging and concentration, but the recovery of phosphorus pentoxide is only
58.27%. So,the optimization test of floatation technology and reagent is expected to carry out in the future.
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Fig. 1 XRD pattern of the ore
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Chemical composition analysis of the ore (%)

Tab. 1

w(P:0s5) w(Mg0O) w(Ca0) w(Si0,) w(ALO;) w(Fe,0s)

19.12 2.28 28.12 24.18 5.14 2.85

PP 1T g0 R A A Rk R K
A, EBKAT YN A A AT HE DAL R
W P05 & 1 (B 40550, B D BAK AR 19.12% 5
Si0,. ALO; ., Fe,0s Fl MgO & 1 43 7] hy 24.18%
5.14% .2.85%H12.28%. %0 41 J& T A5 AL
Ra0; (FeyOs+ALOs) % 12t 85 e 14 A AR o 67 fef 45 JoT 3
A7, B T B AR Si0, Fl MgO & &A1 , b 75 BRI
AL S A ALY R.0,(Fe,05+ALL,0,) 75

TR 0 0 235 SR DL 36 2. bk 38 2 W0 BT A [
o P,Os & ORI, Bl R B AR, R P,Os
TS KUE /N R EE /N T 0.025 mm B RLZL P,Os
&R 8.35%. P,0s FE M A AERLEE KT 0.062 mm
RS , H oA 3y 88.73% , 16K /N T 0.025 mm
HIRLGE , Ho oA %0 6.93%.
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Tab.2  Particle size analysis results of the ore
Rig FEAR P05 i i P05 /3173
size/ mm  yield/ % P,Os grade / % P,0s distribution / %
+0.25 60.30 21.10 66.63
+0.12-0.25 10.19 22.32 11.91
+0.062-0.12 8.58 22.68 10.19
+0.045-0.062  0.85 19.03 0.85
+0.038-0.045  3.29 16.13 2.78
+0.025-0.038  0.93 14.54 0.71
-0.025 15.86 8.35 6.93
a@it 100.00 19.10 100.00
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Fig. 2 Effects of (a)grinding fineness, (b) solution pH value, (¢) collectors and

(d) dosage of AY on desilication test by reverse flotation
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Tab. 4  Results of orthogonal test of selected collector dosage

(=)
oo

R Tass A £ factor A P05 b7 FET PO R R
No. 1(4) 2(B) 3 (AB) 4(C) 5(AC) 6 (BC) P,0s grade / % P,Osrecovery / %
® 1 1 1 1 1 1 23.86 86.55
@) 1 1 1 2 2 2 24.42 83.34
©) 1 2 2 1 1 2 25.07 86.18
@ 1 2 2 2 2 1 26.73 80.56
® 2 1 2 1 2 1 24.87 85.95
© 2 1 2 2 1 2 25.66 85.82
@ 2 2 1 1 2 2 25.48 82.03
2 2 1 2 1 1 2591 81.42
K, 100.08 98.81 99.67 99.28 100.50 101.37
K, 336.63 341.66 333.34 340.71 339.97 334.48
K, 101.92 103.19 102.33 102.72 101.50 100.63
K, 335.22 330.19 338.51 331.24 331.98 337.47
S 0.42 2.40 0.88 1.48 0.13 0.07
S’ 0.25 16.45 3.34 11.21 7.98 1.12

K, K, 53 R A — 31 i i R 3 AR [ KT T 0T 17 1) b A2 55080 =2 R, K K, 43 AR SR g — 37 i DR 3 () /K ST JIT Xk 7 (9 [ i 3 5
ZH8=( K, - K, )/ ,n ARFIAL EUEL
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Tab.5 Variance analysis of P,Osgrade in concentrates
. B2 J5 oo PRI ;.
E-E Sl A FAE i -6 BEE
sum of squares of sum of squares of
source of variance freedom F value critical value saliency
deviations mean deviations
B 2.40 1 2.40 35.82 3
c 1.48 1 1.48 22.09 T4
AxB 0.88 1 0.88 13.13 —
A 0.42 1 0.42 6.27 Foes(1,3)=10.13 yNTEA
REE 0.20 3 0.067
ST 5.38 7
Fo6 BHET HPOBERERFESTER
Tab. 6 Variance analysis of P,Os recovery in concentrates
\ T BT I N
GRS - F1 o e N F I i ¥
sum of squares of sum of squares of
source of variance freedom F value critical value saliency
deviations mean deviations
B 16.45 1 16.45 35.76 W
c 11.21 1 11.21 24.37 B3
AxC 7.98 1 7.98 17.35 B
Fm)s( 1 ,3):1013
AxB 3.34 1 3.34 7.26 A
REE 1.37 3 0.46
ST 40.35 7
2 S Al il FAE S S PEK P @ =0.05 R
o (¥ s S AR L T LU Y, DR BRI R € R
A B Z I8 3 H AR RIS BERT B PO bt (7 52 W 1 2. B 50
R AY A1 GIBW F A B K BT 57 PO it i B
. N e N S H;PO,
B A3 I AL BaCoA, 5 BCoe, (% o, ks
B H R AR R B Z 8] 1Y 3¢ BAE T X B - GIBW
P,0s it 5% W {2 2, it A B0 2H 5 0 B.CA,
5 F A i 4k A JE1 LA/ I
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Fig. 4 Flow sheet of open-circuit test of double reverse

flotation
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Tab.7 Results of open circuit test of double reverse

flotation (%)
7 JRER P.0s iz P.0; [ i %
product yield P,0; grade P,Osrecovery
K- 42.00 26.65 58.27
T 24.73 17.88 23.02
=3 11.03 9.71 5.57
2 22.24 11.35 13.14
At 100.0 19.21 100.0
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