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Experimental research of ballability of phosphate ore fines
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Abstract: This study focuses on silico-calcareous phosphate ore and siliceous phosphate ore. Physical properties
and green ball properties of two different types of phosphate ore fines are studied. The results show that the main
gangue mineral of silico-calcareous phosphate ore is dolomite, and the calcareous phosphate ore particles are
characterized by the shape of thin slice, smooth and dense surface, poor water absorption and poor ballability. Under
suitable condition, the drop number, compressive strength and shock temperature of green balls of silico-calcareous
phosphate ore fine are 3.5 times/(0.5 m) , 12.8 N/pellet, 333 °C, respectively. The drop number of green balls of
calcareous phosphate ore fine is not meet production requirements. The main gangue mineral of siliceous phosphate
ore is quartz, and the siliceous phosphate ore particles are characterized by the irregular particle shape, rough
surface, strong water absorption and excellent ballability. Under suitable condition, the drop number, compressive
strength and shock temperature of green balls of siliceous phosphate ore fine are 7.5 times/(0.5 m), 17.1 N/pellet,
479 C, respectively, which can meet the requirements of pellet production. The ballability of silico-calcareous
phosphate ore is improved by adding the siliceous phosphate ore fine with excellent ballability. The drop number
and compressive strength of green balls increase with the rise of acidity of balls from 0.75 to 0.9. However, the shock
temperature decreases with the increase of acidity of balls. The addition of bentonite can effectively increase the
green pellet strength and shock temperature of silico-calcareous phosphate ore fines.

Key words : phosphate ore fine; green ball; ballability; physical properties; acidity

AR, B TR s A TR R H 2 LA
FOBrREIR -\ Bl S, W TR, AR
BT (BT O o TR A B, B A ik
SUtFmr, SR s, i C R A R
SRR AR BT K, WA EAE 20% 24T,
HEEFEIES50% LI L, X8R E 2T
e, REWAHGEABFH >
R AL RLZ Bt B ol SRR RS BR SR K2k A

FF AU A = B, AVURT A ORI TR ) B
R BT, i B R [ AR A B 5 k) [ AL
X PR Pl A T M A B T 2 kR LA

[WREEHEI] 2024-12-31

[MEERAN] EHEMA983-), 5 IR ACHIN, mg TR, 5
W5 ) Jy el ERIATRN R 5 T2 M AR

EEEE] % 16(1989-), 93, 1hi-1- Bl

[BE€TB] *EYGE I H (2024ZYCTO1)



20254

B40BH 80 EAHE BB 25 -
£2 38 AT B ORI B i SRR, B AT

B A i £ BRI 120 R 43 A 1 BRAN R P T
2 RER TR IR iR SR A R
il A HUSERA, SR B AR X R Bk
Mlo FRER T ARG, R Tk sekiAl
ERE, P EEE R Bk e, BT #;
FEERTL B BESE 70 2 K B B . S FEAR AN . A
W BAFEER . MBS RR S ' IR
il e R ARG B RE, COMBRRRML, XF
TRIRER P SR BN, 1R MR B RE AL s
WER T R80T Ry o gad T8 . B b b i
0.074 mm (200 H) #ii¥0k: &7 Hb 60%~80%, T[R4
T ERAIL S 5 7 3 BRAL A A i — e A h A5 790, i kg
RAE R 10~20 mm B9AER, SRIGZead T . Tk
KEe . Ve AR TP VIS8 BRI . K T2 M T
AR E AL BT, T UBBR B A7 R A4 K
R £, A3 R F R AK L 06 e B 1 44 5 o it
REFE 7. HRICTBED K BRI (58 2L R TE
FEBREEBREEH W IT K VA K T2 B8 AL %5 )5 i
X WA BR T2 A S # S BR T R S5y THT 1Y
Wi, BT P X SRR . EER T2 L
T # R BR T2 R B R HEA T T ERAnm e, il
2 TR R R R R AL BRI, (AT X
W H3 10 RCER T B A R ¥y i BR T A TS . I
A T WEGE T AR B A0 B X B BBk i
DL AEBRTERE R SZ M, SR T BED S B A 2
R BURIOES . BAKITRHEE | RS
Y PRPEREXT Ry BCERYE RE LA K AR BRIEREAG 52 0 A
T RGIR AR -

AHFFE LA FOR R RS B0 o J5oeE, R50
W M P PEERE , AE SL LAY b T R 2 2R 5
5, PeAbiEERSCI S5, WRSEuEe i 0 RE XS
AEBRPERBIISEIN , SRR UGERED 1) BRI RR I
B, MEEBRAERRES
1 XBEMNSHRAX

AHIEFE T P SR} kg R B A ™ il % A
B B4 T TR -0 o L R v = A B Ry . A
WEFE T B R FE B PN RG2S 70, (R ke
WA R, S RRRES R AN o JRoRke 354k
SRR MR LAAL, PR R JE
ML, (HIEBEDT A P05, CaO. MgO % 5K
B, SO AL, R BN S Z AR, P.Os.
Ca0. MgO & H#AK, SO, FEEmE. MEEHik
F, W0 ARSI, BT BEIREAR, LR

W BJE T MR W2 R BB By . oI SE R4S 51
XA By s BRYE BB, ABTFTE I A
FHAEN, LR TRERRER R Y, FEMI A
Si0,#1 ALO;.

&1 ERETEAFNS

Table 1 Chemical composition of raw materials %
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Table 2 Size distribution of raw materials
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Table 3 Physical properties of bentonite %
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Table 4 Relationship between of staticballing index
(K) and ballability of materials
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Table 5 Size distribution of phosphate ore fines after
milling
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Fig. 2 Microscopic morphologies of phosphate ore fines after

milling
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Table 6 Physical properties of two phosphate ore finesafter milling
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Fig. 3 Effect of moisture on drop number and compressive strength of green balls
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Fig. 5 Effect of balling time on drop number and compressive strength of green balls
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Table 7 The ore blending scheme of two phosphate ore

fines and the acidity value of the mixture
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