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Table 1 Results of chemical multi-element analysis of phosphate rock
P205 Sloz CaO A1203 MgO TFe F Cl
27.07 12.25 41.92 2.77 1.84 5.50 2.17 0.009

MR T AT LUE Y, 0T B CaO M1 AR

P,0s, TN 41.92% F1 27.07%, WLANEEHHT JE R I3 Al SRA 2 DL 1
D Si0,. ALO,. MgO. TFe Ml F, CltHE % M1 T EAE Az 420k 38.43 pm, Ji

R HE: 2020-06-26; BCEIHEA: 2021-01-26

HELWB: ERARFAILETIH (51804123) 5 HJbHE T KW A G I H (CXZZB2019128); AL T
KEFEFFEHREEIE (2201711)

1EEREN: 288 (1993-) , 2, Witwigt.

BEESE: FEE (1987-) , 55, M, @R, FZ G KT IRmE S B SRR


https://doi.org/
https://doi.org/

5 4 W

2022 4F 8 J FRws: RANIER S AT DR R <189 «
[ e e 2 BEEBER
7t e
—n— PRRE wo s
6L /l/ 4/43\ < %\*R/ng 180 2.1 ﬁr;ﬁ;&rﬁgﬂtgﬁ
%5- jf/ wo% [ 5 AT B 7] 150 min, % 204 SR BE KT BB
gt /(/ ”””””””””””””””” 0 4 BRI, 7 I B 23 0l 50% 55%-
= ) 1 = 3
€ 30 JO Bk 60%- 65%. 70%, FHNERILIE 3.
2l 120 100
1
R s0f
0 20 40 60 80 100 120 140 160 180 200
FifR/um g 6ol
e . ]
1 RERLE 2 frhsk 40
Fig.1 Grain size distribution curve of the raw ore ﬁ_q(_;: 40 L
BRI SRS 3, 73 A X TR 05-204.88 +0.31 pm, sl
H AR AE-80+60 um Fi g T8
2 17 B4 B 2 L I . . . .
X ST o W R I 2. & P T a——
A «— CaCO, i /pm
a— Cay(PO,),F
= Cay(PO,),(OH) 30 -
' | |
2.8}
2.6}
g 241}
20 40 60 80 &
ﬁ
20/(%) T 227
2 HEEHEY XRD SR 20t
Fig.2 XRD analysis of phosphate rock powder .
1.8 l\./
ME 2 P VR, AT XRD 4087 B AT

S e T N S KA1 (Cag(PO,)F) « BB KA1
(Cas(PO,);(OH)) LA AT KA (CaCOy) , IEJERR
MR, BB R TR D I 4 S AR R
12 ZWrHEE

I — 2 oL I A R JONAT B AR EE L,
5 3K B S50 ff 28 11 4% 38 500 r/min, 78 R
50%- RLEKLG 0.875. BRIC 3:1 %5 T. 2 HE Al
b, BEATHT AR T S BT I (A SR B Ak AF SR
M3k NKT6100-D 5 HEE 43 A A0 547 5 7= it 1)
T PSE A o TSR AS R BB B TR (RO B 7 i SR
BUAR T Lh e v A Rl S AT I, IR
HHMyvs %, 12 1] D8 ADVANCE & X 5 2 fi 4
0, 0 BT K f 4t R I AR A s B2
Scios R4 LT WAMBE, WS SLIORL B 35 AR A0 R
At FIH CA-100B ZY 42 i £ 90 B A, 00 5 7 b 1)
Feful T oH AR T A B Rg.

1'650 5'2 5'4 5‘6 5'8 6‘0 6.2 6.4 6‘6 6.8 7b 7'2
WA %
E3 WRRESHTMHHMNEXR
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Multipurpose Utilization of Mineral

Study on Improvement of Phosphorus Release Characteristics of a
Phosphate Rock Powder by Wet Grinding

Li Yingying, Li Guofeng, Shan Zhiwei, Li Fengjiu, Liang Bing

(School of Mining Engineering, North China University of Technology, Tangshan, Hebei, China)
Abstract: Planetary ball mill was used for ultra-fine grinding of phosphate rock powder with P,O5 content of
27.07%. The influences of pulp concentration and grinding time on particle size and solubility of powder
products were investigated under the determined optimum dry grinding process parameters. By means of X-
ray diffraction analysis, scanning electron microscope analysis and contact Angle measuring instrument, the
variation law of crystallization degree, microstructure and surface free energy of pulverized products under
different grinding time were investigated. The results showed that under the condition of 55% pulp
concentration and 150 min grinding time, the median diameter and solubility of powder products were 1.74
um and 66.24%, respectively. With the extension of grinding time, the crystallization degree of phosphate
ore in the phosphate ore powder decreases significantly, there is basically no large particle in the powder
product, the product contact angle gradually decreases, the corresponding surface free energy shows an
increasing trend, and the phosphorus release characteristics of the phosphate ore powder are improved.
Keywords: Phosphate rock powder; Ultrafine grinding; Grinding time
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