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Table 1 Chemical multi-element analysis  results  of
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Fig. 1 SEM (a) and (b), XRD pattern (c), and surface element distribution (d) of raw phosphogypsum
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Fig. 2 Schematic diagram of reverse flotation process
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Fig. 3 Effect of sodium oleate dosage on phosphogypsum concentrate (a) and flotation recovery (b)
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Table 2 Proportion of raw ore quality and soluble phosphorus
and fluorine content of phosphogypsum with different particle
sizes

B /um  ER/%  CaSO,2H,0F /% W BE/% TR R /%
-75 11 86.5 0.77 0.96
-106+75 16 86.9 0.79 0.96
-150+106 20 85.8 0.81 0.98
~250+150 21 85.0 0.83 0.99
~850+250 18 87.7 0.84 1.04
+850 14 80.6 0.87 1.21
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Fig. 5 Effect of particle diameter on phosphogypsum whiteness (a) and flotation recovery (b)
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Fig. 6 Effect of dodecylamine dosage on phosphogypsum whiteness (a) and flotation recovery (b)
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Fig. 8 Effect of acid leachate concentration on the whiteness of
phosphogypsum
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Fig. 9  Effect of liquid—to—solid ratio of acid leachate on the
whiteness of phosphogypsum
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Fig. 10  Effect of acid leaching time on the whiteness of
phosphogypsum

2.3.4 BRUERNLE X B H KR W

TR Y 114 T 38 2 55 Wi gl Ay T S EL % T ) T il %%
TERRR IR A3 0 5% WIE LE 5 ¢ 1, BRYER ] 2 h (R 5544
T, LT TRV IR XA T U s, 25 R WA 11
FroR o F LT AT AT, R B A B R AR e
Wi 2 s 7 3 ) T v, R R AR Y R e TR AR S
BT HaGE, AR ETE 10% £idh o YIRVEIRE N 35 °C,
WA H P CaSO,2H,0 4 iR E| T 97.8%, HERE] T
70.76%. & FE B TR AL T CaSO,-2H,0 [ CaSO, Y
AR TR L R R, VAR T Y S s sl R 2, B
S RE 1B, R T H,S0, 5 A7 {5 4R Y KON,
Bof ] P B 22 ) 3560 D AR S A e RS IR R VR T B MO o ™
E{E A5 I S B A 7= el R v 3R R o R 2 1

100
74+
—— [
—A— TOKTRERES & i

72 + - 99
I\. x
70 - . =
\./ ] Los =
X A 41
=~ 68 - —A__ _ a i
i T~ o g
T 66 | {97 %
« -
ol 1

. - 96

62
60 1 1 1 1 1 95
20 30 40 50 60 70 80
FRURIRIE /°C
B 11 R BRI B XA R BRI
Fig. 11  Effect of acid leaching temperature on the whiteness of

phosphogypsum



%6

BT8R, S WO TR —RIZ A B A A T 25 -+ 135 -

FE. AT I, T A8 e A5 2y, IR I AE J5 4k 52 58
R E BRI BE Sl 35 °C

235 ISIFSLLS

WFFR 45 R R W], B BEXT A 8 1 B M 4l i 42 T
ORI 35, TR I i 2% 3 WLl A B RS 0 WSO AR
PRI MM A S 7 W A0 B 4 B b RS A T 2R S “OE
TREHRYE” T2, AT IZTEHAT TRIESER,
A 0 43 £5 $-850+250 pm ki 2 B AE + Uk H
200 g/t. pH=2.0. H,SO, i i 73 %4 5% W1 5 = 1, TR
VRHHIE] 2 h, BRVETEEE 25 C AU S F T BT IR S5 .
LIGLERANZE 3 IR .

* 3 EEMERUETISS

Table 3 Repeatability verification experimental results

s 1 2 3 T

B /1% 70.82 70.57 70.91 70.77
KRR G % % 97.83 97.64 97.93 97.8
AT B /% 0.099 0.095 0.102 0.098
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=W G VSR B AR P EE 2 R 70.82%
70.57%. 70.91%, V- ¥ 11 FE h 70.67%, B A1
CaSO0,-2H,0 & KT 97%, nl i #E . nliE i & B
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Study on the Process of Phosphogypsum Floatation Coupled with Acid Leaching
for Impurity Removal and Whitening
GUO Wanxin', DONG Wangqiang'*, DENG Xiangyi', CHI Ruan"’, CHEN Zhuo', SUN Ningjie'

1. Wuhan Institute of Technology, College of Resource and Safety Engineering, Wuhan 430074, Hubei, China;
2. Wuhan Quqing Engineering Consulting Co., Ltd., Wuhan, 430074, Hubei, China;
3. Hubei Three Gorges Laboratory Phosphogypsum Utilization Research and Development Center, Yichang, 443007, Hubei, China

Abstract: Phosphogypsum, a bulk solid waste generated from the wet phosphoric acid process, is primarily disposed of
through centralized stockpiling, which poses significant environmental risks. This study investigates the flotation and acid
leaching conditions for phosphogypsum sourced from a phosphate fertilizer producer in Hubei, China. Optimal results were
achieved under the following conditions: dodecylamine dosage of 200 g/t, slurry pH of 2.0, sulfuric acid concentration of
5%, liquid-solid ratio of 5:1, leaching time of 2 hours, and temperature of 35 °C. The treated phosphogypsum exhibited a
whiteness of over 70%, a CaSO,-2H,0 purity exceeding 97%, and reduced soluble phosphorus and fluorine contents to
0.098% and 0.052%, respectively. FT-IR spectra, zeta potential, and surface tension analyses revealed that dodecylamine
interacts with phosphogypsum surfaces through hydrogen bonding and physical adsorption. Additionally, the flotation
process significantly decreased the silicon dioxide content in the concentrate. This method demonstrates simplicity, strong
applicability, and potential to provide high-quality raw materials for the value-added utilization of phosphogypsum.
Keywords: phosphogypsum; flotation; dodecylamine; acid leaching; coupling process; whiteness
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