FHRETH

A 130 JT5R
Multipurpose Utilization of Mineral Resources « 205 »

2022 £ 2 H

W IR 25 00 At R GAE AT L 20 Wt 5 b i B A

K, HARET, HEW,

(1. RIXIEKRZF,
BIRAF],

? /\3—5\

#de ESX 430205; 2.
Wik HE 443200)

RBESRETIEFMK

TRA, BRE
AL =TI RM%

WE: HUCRHIT YR N 248 (MLA), HSTAERE DML 7 A 24U w4l 32 2™ ik
TEBUE AL . O I B AT LR IRAPIRS ST AT T RGN T 20 WA MR R I, Wi B (15

BRI LS5 BER I
LBHABF R EE S TUT RS, K.
(BEAED) T —RB A B IMkRE (=85%)

ZHAETR, SeERmraE. 45,
ZAERT WA R TR, AB S =i 2 GB/T 23456-2009

o RS ORMASE, KA Slef . SRR, Wk

WMAEICR, HERSFERNAE, W

AR S o WA 1 2% JFUE 2 B AR A M T AL i, IR 2K VE HIRVEA S & .

KEEIF: WEOT; LZ0W)%; MLA

doi:10.3969/j.issn.1000-6532.2022.01.030

HESES: TDI52 XEIFESH: A

Tt A0 A R TR 0 AR A 0 A S DU 1R P HE T8 1)
— PP E AR R S, A A KRR, Ak
WEHLERNGY . BAEY . KOG W5E
et b [E AR HE O A £ 7800 J1 t, HETHY
FIFH 2 40% o4 K A0 8 1V B8 R HfE
18, MEEVGRMEE, fOHE N, #EaE T
RIS — B2 [ P AR A

WA ISR, T BRI AL, $
%ﬁEﬁM%WM LR, ETFEHBE F 56
FRFARR— KT, WA RS, BEaE
M T2 W 2F A, A B PR ai B 2 AT 42,
XA BRI RIEAAR I EE., k. OF
filis BRFEEET AR5 IR A 22 0 BT XA
SN FIREBE T R AT S T B AT
TREABR RN S S8 YA
i AR 45 K LA R RS S it o i T o0 i o o fE
A%, WTRESREERE L. i MLA REE L A0
AR L EN RO K, BT XA PR
W, Az eE. Ko, HAEEERE,

WS HET: 2020-03-29

EE£WE: PRBUafs S B REINE (20192YYDO070) ;
WA, EEWIT T 1 AT AR
ESC NN UL A

{EE®A: 5k (1995 , 5,
BEESR: 250 (1985-) , B, -+, FIEdT,
A & B N AT

XERS:

1000-6532 (2022 ) 01-0205-06

Hn ERR IR RE 5, DA BER AN TN £ 45 A
PEAILAL R A S 4

1 MLA & 4 4 DU 2 45 4 B it A2

FIERE LRV, AR AL R WA B L
RAERIEAT B T SRR, 20 00l 46 o' 27 3 Sk
WFES . B 1 25 MLA ™) 73 B A & i A 6 i
L R MEEAGE R, E L
HAR AL BT RETT B 27 T 20 WA S5 Bt
TELE NI S HObRAEPE IR B 5 LI, X TS
BObRAEPE T CAT IO, W] AR BRI %
WY B s W R ) S B b fE 1R R AT %A
Y, WCEAEN P S B E R A Iz M i S 4
G IEAB ) 2 B e P SR AT )
520,

2 B AL 4 Rk

2.1 HMABKEFERK
KH X-GF 298 e e (XRF) ke e

4 4k

WAeA ERRHAIHIE (2017ACA187)
oy IE . [ R EEAARI R,


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

B CaSiO, I CaSO, I CaSO,tQuartz (1:4) I Pyrite

I Hematite [ Rutile I Apatite mm (Fe, Al) silicate
I Orthoclase I Chlorite W Native iron N Quartz

[0 Albite AlLO, B CaSO,tKaolinite (1:4) @ CuS

I CaAlO; I Muscovite B Diopside I Kaolinite

I Apatite+Quartz (1:1) 88 P,O, (Fe) B Calcite Unknown

E 1
Fig.1

AT D Ry, SRR 1.

HI3E 1l g, i B I 24 2 o
CaO. SO; 55 Si0,, kE’k# (Loss) A 16.35%,
FER KA E TG ROKRIENR. R mA
AT PO 4> HUN 0.66%;  FF i o 11 2 (0 2y
Ji 2L Fe,05 fl TIO,, & 714 035%, #
LR =AM AL, HEEREEAE P REm
FOTHRB. Ko
22 WHABTMEMK

WA BN AR 2.

H1# 2 AT DAAR G0, %A T Ak b i
g, AEVYSERZE, T8N 8836%, fF
% GB/T23456-2009 (WA1H) A B KIbR

')

’
ﬁ,’ , 3
Q0
MLA § ¥I5t{ClNE R EEZ

Gypsum determination process with MLA mineral analyzer
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Table 1 Main chemical compositions in phosphogypsum
P,0; MgO Ca0O Fe,0;  AlLO, SiO, Na,O SO, K,0 TiO, Loss Y,0, BaO SrO
0.662  0.066  30.985 0.252 0.56 5433  0.139  45.062 0.275  0.099 16.355  0.003  0.061 0.048
x®2 BAEHW YLER
Table 2 Mineral composition of phosphogypsum
R/ EL S KA AH FBHAH(1:4) it/ T EAwe)
T % 0.01 88.34 2.86 0.23 0.24 0.07
R/ B S TR #h A e WA e KA
B /% 0.72 1.76 0.2 0.02 4.14 0.28
R/ EL S FERIE A EZNERTS ERTRAT EFb EWA [ c
B /% 0.08 0.02 0.04 0.05 0.02 0.05
T W) 24 F Tk A R iR Unknown AR WA+ HE(1:1)
B /% 0.003 0.03 0.71 0.11 0.01
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Fig.2 Main mineral particle morphology of phosphogypsum
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Table 3 Quantitative determination of the occurrence state of
phosphorus in phosphogypsum
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Table 4 Quantitative determination of apatite distribution characteristics
R/ B S VEYEd FHA 9 AT A BEXK A+ oAb
SN 33.22
HARE 42.59 4.09 0.62 2.94 0.30 0.61
AEXRR 6.45 9.29 0.00 0.15 0.00 0.36
x5 WIRARTYRAESENE
Table 5 Determination of apatite monomer dissociation degree
B A 245 R 20%<x<30% 30%<x<40% 40%<x<50% 50%<x<60% 60%<x<70%
W R A1% 65.99 64.22 61.50 57.79 55.96
WA A5 kL 70%<x<80% 80%<x<90% 90%<x<100% 100%
BRI SR A 1% 49.62 49.62 3322 3322
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Table 6 Quantitative determination of distribution characteristics of phosphorus pentoxide

R/ HH AHA Y FYAERER A
RS ES 81.38
AR 1.69 6.92 0.00 0.00
HERR 4.41 4.14 0.28 1.18
#*7 AENZHBREEESENE
Table 7 Determination of dissociation degree of phosphorus pentoxide monomer
PO A Rk 20%<x<<30% 30%<x<<40% 40%<x<< 50% 50%<x<<60% 60%<x<70%
Wi BRI 1% 89.54 89.54 89.54 81.38 81.38
P,0, 5 & Wik 70%<x<80% 80%<x<90% 90%<x<100% 100%
Wi SRR A1/% 81.38 81.38 81.38 81.38
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Research on the Process Mineralogy of Phosphogypsum Using Mineral
Liberation Analysis System

Zhang Wen', Tian Chengtao’, Weng Xiaoqing', Li Hongqgiang', He Dongsheng', Luo Huihua'
(1.School of Resources and Safety Engineering, Wuhan Institute of Technology, Wuhan, Hubei, China;
2.Hubei Sanning Chemical Co., Ltd, Yichang, Hubei, China)

Abstract: For the first time, process mineralogy including the chemical composition, mineral composition,
main mineral particle morphology and embedded features, mineral dissociation analysis, and the occurrence
status of harmful elements of an industrial phosphogypsum from Hubei provence was conducted using the
mineral liberation analysis (MLA). The results provides a theoretical basis for the purification of
phosphogypsum and impurity removal. It shows that the industrial phosphogypsum is mainly consist of
oxygen, calcium, sulfur, and silicon. To improve the whiteness of the phosphogypsum, the coloring
impurities elementsincluding iron, titaniumneed to be removed. The mineral composition of this
phosphogypsum is relatively simple, and the content of gypsum mineral meets the standard of first-level
phosphogypsum (=85%) in GB/T 23456-2009 "Phosphogypsum", followed by a small amount of quartz,
potassium feldspar, chlorite, iron-containing aluminosilicate, limonite and pyrite, etc. The impurity
phosphorus in the phosphogypsum is mainly distributed in apatite and phosphorus pentoxide, and deep
dephosphorization process requires water washing combined with pickling.

Keywords: Phosphogypsum; Process mineralogy; MLA
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