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Table 1 Main components of phosphogypsum

SOs3 Ca0 Si02 ALO3 P05  FeO3  SrO

TiO2 MgO KO0 ZnO

MnO: BaO Ce203 Y203

46.298 32711 3474 2.698 1396 1.085 0.758

0.185 0.139 0.19 0.005 0027 0.049 0.037 0.013

W BHA: 2019-02-07

BSWA: $EMEKAERE “46 MEERY - REFRKAAKFEE (PEERBZRE =S8R )

(DD20150574) ¥t Bh

fE&E B/ EMTE (1965-), &, BHETREN, FENEFOEBHRHEMAIIE,
BHEE: =8 (1989-) , B, IT#JW, E-maillichaoatcsu@sina.como



E5M
2019410 A

A il Xbsh LK I A A R X% ©29.

RISWERRA, By ERFATER
AEH, BBRGBAENT79.000%; FN, HLEBNHE
By A LR A B, Bk, SR ERKEE
MBS LR W%,

12 REHE

RE SCERROE, Smamen BB KIREREFI
FERERNE POS . Na'. F AN LR
A, BB BERPREHN#EABETUER
FIEK R % & Mkl 28a B REN K E
ERERBREBRATSE, HTEEEA, £X0Y
MEABAEBNRR, REXRAREETEE™
WRKETIWAERITVHAEER=R (BT

ZHELEL .
B A

ik i %

woks | %1 Rgig | 8

PSR |
kg | %2
1 =
Bkl 3 v v v
By P2 - =t
I

v
BRAET

1 IZRiE

Fig.1 Process flow chart
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2.1 SEAFARRRE

R 96 E % 1 B 7 EMHO1 4000 g/t (pH 14 6.1
FEA) « HUH EMHO3 200 g/t 2 ¥ 7] EMHO04
80 g/t ACIEF EMHO5 90 g/t, HEIFLF EMH02
&, RA—-KHEET TEAFAERE, &
WRERNE 2.

* 2 EUHRAEREER

Table 2 Results of activator dosage test
EUFEE & [tz 3 SEAAL S MR R
/ (gth &% 1% 1% 1%

0 REEREY 810 21.62 9.91

75 RIZFEREY 858 21.06 10.23

150 KE®RREY 890 21.00 10.58

225 RIZFERY 877 21.46 10.65

300 RFEREY 854 21.34 10.31

R2ARBERKH, HHF EMH2 HE U
150~225 g/t NH, S EWERES.
22 HYHIAERE

R [ % I B 5 EMHOL 4000 g/t (pH 1A 6.1
EA) « iEWF EMHO02 150 g/t A2 ¥ 7 EMHO04
80 g/t- EMHO05 90 g/t, ZEFE U7 EMHO3 Fi &,
REERIEK 3.

+® 3 HUFTIARRESER

Table 3 Results of collector dosage test

WERHHE ™% fk: 3 SHfE S ERER
/ (gt E3s 1% 1% /%
100 RIFERY 127 22.30 9.17
200 RIFIEREY 890 21.00 10.58
300 RIFEREN 972 20.60 11.33
400 RIFIKEY 844 21.58 10.31

RIRRLEERYE, UGN EMH A&
200 ~ 300 g/t NH.
23 EEFARAE

PAIE F A PR Ah AR 77 EMHO4 Ft EMHOS A&,
BT T AR
23.1 EEF—AERK

R 5 [E 52 14 % 7 EMHO1 4000 g/t (pH 1 6.1
EA) < EHF EMHO2 150 g/t # U7 EMH 03
200 g/t« A M EMHO5 90 g/t, 25 % # i 7] EMH
04 HE, ARERNE 4.

+* 4 AR EMHO4 BB IRNEER
Table 4 Results of EMHO04 dosage test

A
s a3 S s EikR
El;’ﬁgg_‘:.f?% & 1% 1% 1%
40 REZEEF 814 21.80 10.04
80 REBERT 890 21.00 10.58

120 REEZEY 871 21.33 10.51
160 REFEREY 913 20.84 10.77




«30 - s )

2019 £

RIER 4 ARER, &IEH EMH4 YRR
A AU, FELL40~80 g/t NH.
23.1 BEF ZHERR

R4 & 2 14 % 77 EMHO1 4000 g/t (pH 1 6.1

EA) « &4 EMHO2 150 g/t #2387 EMHO04
80 g/t. Wit 7 EMHO3 200 g/t, 78 % & #i7 EMH
05 E, KEERNE 5.

#* 5 &l EMHOS ARIREER
Table 5 Results of EMHO05 dosage test

JOREHEIE | B AB& RIEERET W IZHE,
7E 8L {F A8 LT T HAIBRRE, RS R ALK 6.

F 6 FRHRARER
Table 6 Results of flotation closed-circuit test
K SO SO pr23
rean TF . O
HER 82.86 43.16 87.17
BRrsH 2.87 3.13 0.22
RIFIERY 11.97 38.52 11.24
BRRET 2.30 23.76 1.37
Ry 100.00 41.03 100.00

AT
=i FEE SHfr  S[EkE

Elf?;ff & B4 1% 1% 1%

45 RIZFIERF 824 20.86 9.73

90 RIFERY 890 21.00 10.58

135 RIEEEN 896 20.87 10.58

180 RFEEY 891 21.08 10.63

HERSIRBLERATUEY, &£ EMH0S A
B 90 g/t Nt

2.4 FEERAE

FEILBEEERZHT: RBETHE
#| EMHO1 4000 g/t (pH 1 6.1 &£ &) « & b 7
EMHO02 150 g/t« ¥ Y 7] EMHO3 200 g/t #2 ¥4 7
EMHO04 80 g/t, #&2#7 EMHO05 FI& 90 g/t, RAKR
BREBKLESHNBKES LERE, RIFIEXRH—
KAE. —XBA%k. PTREIESE, FiEHE
RV RA=RZFAKR. BEl. IFEHH K

MK 6 A RKERUEY, BAEBEY
KB T 7 H 82.86%. & SOs 43.16%- AL & SOs
87.17% IR B MAEY, BUR T RIFHEY 847,
iR T2 2.87%, & S 36.11%, XHRALT
EE KT 95 %, WHBRALT WFETRETR
WHIEY fEAR. X3 TR ERWRIAMB /.

2.5 PG

XA BT = ST T X R s
B (BRART) , ZOWEREH, BRTH
NIRRT K HRR SN HARFRSELD, BIRA
FHTZ, RERBAEEREN™5. BREHE
F7= FRE R PR B KR B FR A Bl AT AR R M Rk
W RRERREKS) , EHEMRSRRAMARAE
FERTZ=HAERRSH S KEBTLREE.

R AEBBRTRXRAESHFER %
Table 7 XRF results of gypsum powder drying product

503 Ca0 SiO2 AbO3 P20s Fe203 SrO TiO2 MgO K20 H
51.17 36.92 0.907 0.791 0.678 0.101 0.212 0.0937 0.0465 0.0722 <212
#* 8 ERFIFRKRERERABIRELER
Table 8 Deyang Lisen Cement Co., Ltd. test results
F BRI [: =4 o EREE I 8] /min HiiseE (MPa) ViERE /MPa
AR /% KE/% Yk (=943 1d 3d 28d 1d 3d 28d
RROHE 55 22.9 98 148 3.5 5.7 9.3 13.5 28.0 575
AERBT
25 (D) 4.00 232 9 168 3.7 5.2 8.5 129 26.0 52.5
EEBHT
g (3] 4.00 237 86 159 3.5 5.7 8.6 133 30.0 573
éi: T B 3 4 M | — N v
3 % i BEREY, BT RIGWIED iR, KA FiE

(1) BEHBLIREATEBHT %
82.86%- & SOs 43.16%. [EULE SOs 87.17% M A

TEBAREFHATUBRRBEEN™ 5, %
R K AT AR SR AT WL A 5 B e, X AR AP
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Development and Utilization of Phosphogypsum in Sichuan
Tang Xiangping', Li Chao', Huang Yunjie', Zhang Shuiping®
(1. Institute of Multipurpose Utilization of Mineral Resources, CAGS, Research Center of Multipurpose
Utilization of Metal Mineral Resources of China Geological Survey, Chengdu, Sichuan, China;

2. Central Yunnan City Construction Investment & Development Co., Ltd., Kunming, Yunnan, China)
Abstract: The problem of domestic phosphogypsum storage is becoming more and more serious, and the
demand for gypsum is gradually increasing. In this paper, a kind of phosphogypsum waste residue in Sichuan
is used, and the anti-flotation process is adopted to produce gypsum powder products for the cement industry
and anti-corrosion industry at a lower cost. The optimum conditions were determined by the conditional test.
The closed-circuit test yielded gypsum powder concentrate with a yield of 82.86%, a SO3 content of 43.16%,
and a SOs recovery rate of 87.17%. The by-product sulfur concentrate yield is 2.87%, containing S 36.11%,
and the recovery rate of sulfide minerals is greater than 95%. Excellent mineral processing index was obtained.
The gypsum powder obtained by using a reasonable beneficiation process instead of natural gypsum as cement
retarder is feasible.

Keywords: Phosphogypsum; Anti-flotation; Gypsum powder



