o5 4 1
2023 4 8 A

=R 5 A No. 4

Conservation and Utilization of Mineral Resources

Aug. 2023

iF3 B LT B Bl & - KA BN

ilﬁﬂﬂ 1,2,3,4,5’ #i H)E] Fzﬂ"‘il,z&, ? E] 5(}/(1’4, .%ﬁ%bm’ 1%9,2?— 14

1. PHR R K4 S5 59 IEBE, DO)Il 450 621010;

2. WM TR S5HARERESIEE, L 1001925

3. FEEEIEACAI 5 se A B R E A0, dEaT 1000415
4. FEREY AL LS SRR LB E S E S, DI 4R BH 6210105
5

S PN AR R R S S AR BOR TSI %, 19| 4R 621010

RESSHES: TDI23; TQ177.3 XHAARIRED: A X EHS: 1001-0076(2023)04-0107-07

DOL: 10.13779/j.cnki.issn1001-0076.2023.04.012

BT BROTRBHE TAT )™ R R RS Tl R, Herb i 2k e o B A R 1l 2 p—F K AT AP RE

SR AT 1

TP AR A, FEXT L AL TS B B & B A B Ik e . AIFFE 25 SRR 0. SRR 38 57 T 358 P B v 390 2 T 2 mT e B
AN Ve S A WAL, SR T R VR KA E . WERIR ST S0 AR A, FBE 19.4% $EFHE] 41.1%, 45 M
73.12% 1R TFB] 96.41%. FIUHBEAERE T H45 p—F /KA H B 2 h LT 2 h PURSREE . 3 d T-Hu R0 B AR ) 45 50 M0 e
I3 REETE 22.8%. 14.1%. 24.1%, 1M 27.8% - TH5] 46.3%, RAFEEIL AR B8 M B0 Bl Bk A B i kaE .

SR BT VR LA B A

51 &

WA B R A T AT ™ AR A — R ORR Tk TR,
H BN 2 TR B ER S, H A Bk 85% LA B,
FI R84 7 B4 7 BT 7 500 7 9, B0 7 B HE
AL T R BT, b ™ EE S 1A AR
DAL, X e 1 T R AT RO B DA R 2 10 24 55 22
B WA A T A AR R R K
b R A5, He rp— A B R AR SO R,
WHRAE BAH . B RAPREUKREAL RS S, AT T
B BB A A, B TR B RS A
RAEA TR, AT o AT s, AP AN
Ao MR LR HIWECE H 5 BAAE, AR ah i 5
AW AT RIIE B A E A B PERE, AU B4R 2R AT
BRoeT, AT B B BRI T A A TR TR L K
etk WL L BB LA . BRI IR BERR LA
R R LA I, (HAR AT A — BB BT, UNPR U A A
B, TR, A RESE e BRI K Rk AR KR
R, BB R, B oy A s ety w LT 18
A v A BIL O R i K A 5 PR A, e PR A
AVF A LB K RN 25 BR, X R OT A RCR AR,

Y FE B HA: 2023 — 03 — 07

XA PP TP AR T 2R BRASCR AN, REIHRE R
FBbe ik B BERA K L RERE R o

AWIFFE LR /K P TEFH BUIF vk i L Bk a5, Stk
— IR OB R AR AL BR 2%k, A T 20k A
AR A0 T AT HILAR L, T EL AT R A 7 rh A
ARG PTG S i BRI A R X AR
BRAL . BEEALA A H 2 A48 30

1 REBEM R &

1.1 RIEHR

ABIE S i FH B 8 40 B Ok A RS R AL Ak T A
W BEAFET S AR TG, RS %5, 5K
200 g DA% Je 2217 e S oAl F . R A X AT
PECIETEAL (XRE) 43 0l A1 8 Ak 27 4y, S5 R L3 1.
S AT, B A SO, 5 49.33%., CaO Frit 41.31%.
Si0, & A 5% A7, SO, Al CaO & i T KR A
B ALK E RIS E] CaS0,-2H,0 4K 73.12%.
454 XRD 4345 SR a] HUZAE i rh R 2R R WA A
BE RSN GE B R AT BURRA AR

HEEWMB: Y MTH 25 RERESLRET S ES T H (BGRIMM-KISKL-2022-21); M EE X E ALK ET S XL TH

(SWR-2019-003)

EE R A EHDI(1985—), B, By A, )5, EZNFAMEREZ I 53 L. E-mail: wjimyutian@126.com,


https://doi.org/10.13779/j.cnki.issn1001-0076.2023.04.012

- 108 - 7 AP S5

2023 4F

® 1 WO ERHMEE > XRE 2345 R 1%
Table 1 XRF analysis results of phosphogypsum raw ores
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Fig. 1 Screening test results of foaming agent
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Fig.2 Dosage test results of foaming reagent
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Fig. 4 Grinding test results before desliming
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Fig. 5 Flowsheet of dodecylamine dosage test
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Table 2 Results of open circuit test
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Fig. 8 Flowsheet of close circuit test for phosphogypsum
purification
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Table 3 Results of close circuit test
7= SO/%  CaO/%  SiO/%  P,04%  ALOY%  Fe,04/%  TF=%/% HE/%  4ifE/% FIEBETE% WHHES /%
W 51.64 42.88 2.76 1.17 0.72 0.30 67.98 41.1 96.41 0.07 0.18
BH1 4527 34.13 11.93 2.07 3.39 1.77 22.84 183 71.46 - -
B2 4870 38.12 451 2.81 2.51 0.89 9.18 18.7 74.83 - -
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Fig. 9 XRD pattern of phosphogypsum raw ore (a) and concentrate (b)
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Fig. 10 SEM image of phosphogypsum raw ore (a) and concentrate (b)
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Fig. 11 p—hemihydrous gypsum SEM prepared by phosphogypsum before and after purification: concentrate (a), raw ores (b)



<112 - 7 AP S5

2023 4F

()

+—Cas0,0.5H,0
+-8i0,

Intensity(a.u.)

(b)

Intensity(a.u.)

60

20/(°)

B 12 JE# (a). K (b) ekl p—2FE KA H XRD

Fig. 12 XRD pattern of B—hemihydrous gypsum fired from
phosphogypsum raw ore (a) and concentrate (b)

MU e 22 5 0 S5 SR N3k 4 Poos, AR (e gk
K B B2 7K A7 8 ) (T/CBCA 004—2020) %5 1, ]
WA B0 Btk A B mIERRIEHE 3.04, 5
SR ] £ B2 K A B M EE, A 27.8% 42 Tt ]
46.3%. TRLUIG WA E A RS AT 2 h i,
PUEMBRE R TF 22.8%, 14.1%, 3 d THEMRER
FEW##F 24.1%,

x4 HALEE RO WA RSO T YRR X L

Table 4 Properties comparison of p—hemihydrous gypsum
blocks prepared by phosphogypsum before and after purification
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Effect of Flotation Purification on Preparation of p—Hemihydrate Gypsum from

Phosphogypsum

WANG Jinming"****, DU Mingxia"*, LI Guohuan", DONG Faqin'‘, TAN Hongbin"'

1. School of Environment and Resource, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China;

2. State Key Laboratory of Mineral Processing, Beijing 100192, China;
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Abstract: Phosphogypsum produced by phosphorus chemical industry is the bulk industrial solid waste. The impurities
would reduce the performance of P—hemihydrate gypsum that was prepared from phosphogypsum. In this study,
phosphogypsum was purified by flotation method, and the performance of B—hemihydrate gypsum prepared from
phosphogypsum before and after purification was compared. The results showed that the fine slime and organic impurities
were removed by reverse flotation with methyl isobutyl methanol as foaming agent, and the dihydrate gypsum was floated
by dodecamine. Compared with phosphogypsum ore, the whiteness and purity of the concentrate increased from 19.4% to
41.1% and 73.12% to 96.41%, respectively. The 2—hour flexural strength, compressive strength and 3—day dry compressive
strength of f—gypsum that was prepared from phosphogypsum concentrate were 22.8%, 14.1% and 24.1% higher than
those was prepared from raw ore, respectively. Whiteness increased from 27.8% to 46.3%. Flotation purification can
significantly improve the performance of phosphogypsum in f—gypsum preparation.
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