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Fig. 1 Phase and morphology analysis of phosphate rock
(a): XRD pattern of phosphote rock; (b): SEM micrograph of phospohate rock
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Table 1 Content of phosphate rock
Oxides CaO P2 0s SiO; Al Oy F MgO K,O SO; Fe, O3 TiO,
Wt% 45.95 32. 24 11. 57 2.942 2.508 1. 485 1.193 1.042 0.662 2 0.193 7
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Fig. 2 XPS occurrence of Al/F/Mg/Si elements in phosphate rock
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Fig. 3 Phase of phosphogypsum
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Table 2 Content of phosphogypsum

Oxides CaO SO3 P2 Os SiO; Al; O3 F MgO K, O Fe, O3
Wt% 35.93 51. 95 1.51 8. 42 0.52 0. 419 0.49 0.22 0. 54

M 2 R LIE 1, S, Al Mg Rl F JLRP 4% BT & 1t 2 HR SRR A PR . DLy (GRS R 5 4% T
SRR HTHT A A I A S A TR, Wk — 4B M A . R SEM & EDS Hi () mapping i 20 43
BEFES T ERUAATBNE 08, 158048 2T T M8 I SO 35 S 2= B oy A 5 . 45 SRl 5 s
AACEE A XS & &, SRJE X LB OB R P 2% R e e
ARE . RIRT R A N R R AL, AR 4 B Phosphorus gypsum
FiR .

M 4 R LUE Y, BE AR B AR AE, SI0,/Ca0 1
LR Hy 0. 25 fUAX AR 2 0. 23, F B R NTE T 4 AR Y
AR, FER R IR B T ARk ik, Bt LA =&
eI k(e e T EAR S M F, AL Mg S0 R0 &
B AR AR R, Hodp F/CaO | 0. 055 BERZE 0. 012,
AL O;/CaO H 0.064 [k = 0.014, 1l MgO/CaO M|

wit%o/wt %

0.032 BEAK % 0. 014, ALFI Mg E2 LURERR 8™ W78 U AR 12 " Si0JCa0 ALOJCaO  F/CaO  MgO/CaO
3 2 W 76 R A 2ok o R R 0 5 A M S 1 R R M S

[ T F U A2 B R AT P AP E o B IR A A 15 0 Bl i 2 % i B4 BAEFRRRERIM

BRI ST+ BB F U R B v KR A AR Fig 4 Content changes of impurities

5 BMAESEMEBHRECa, S, Al, P, Na, K, Mg, FEETENH
Fig. 5 SEM micrograph and Ca, S, Al, P, Na, K, Mg, F elemental distribution on the surface of phosphogypsum



1292 i 2% 5 61 43 Hr

%39 &

NP 5 BT LU A L B LR 0 B R S A 5t
e PoKAIF B4 A8 B W 40 R s 2 2
e T 2 A A . Na. AR Mg =98 % 1
A B T AT 43 b AT BRI 5 A UL 77 76 Ab A5
G X UIERAE Naw ALF Me {64 975 1L 41/ OR:

FEAE . BN B A SS S . A S BRI PR A% .
2.2.2 B EF RN XS

WA E T Si. Al, Mg M F AT R X L0 T i
5 (XPS) 2 Hr & A 6 P .

r T T T T T T T
162 160 158 156 154 152 150 148
B.E./eV

r T
84 82 80 78 76 74 72 70 68

696 694 692 690 688 686 684 682 680

B.E./eV

T T T T T T
1310 1308 1306 1304 1302 1300
B.E./eV

6 BEAEP A/F/Mg/Si BEFERK XPS 47
Fig. 6 XPS occurrence of Al/F/Mg/Si elements in phosphogypsum
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Abstract In the process of wet-process phosphoric acid, the impurities in the mineral have great effects on the crystallization of
calcium sulfate and restrict the utilization of phosphogypsum. Choosing the typical low-grade phosphorus rock in Hubei province
of China as the material, the types and contents of main impurities in phosphorus rock and phosphogypsum have been analyzed
through X-ray photoelectron spectroscopy. scanning electron microscopy. and EDS. The main changes of the impurities have
been evolved in wet-process phosphoric acid. The results show that fluorapatite and quartz are the main phases in phosphorus
rock. The highest impurity components are silicon, aluminum, fluorine, and magnesium. Silicon exists in silica and calcium sili-
cate, and fluorine is all in fluorapatite, and aluminum exists in different kinds of aluminosilicate, and most of magnesium exists
as MgF,. Calcium reacts with sulfuric acid to form gypsum through acidolysis reaction. Silicon mainly remains in solid phase.
Most of aluminum, fluorine, and magnesium decompose into liquid phosphoric acid. Silica still remains in phosphogypsum, and
calcium silicate dissolves in acid solution. The compound comprised of aluminum, silicon and phosphorus forms in acidolysis

process. Fluorine is mainly in silicofluoride. Most of MgF; dissolve into solution, and remaining part of Mg in phosphogypsum

mainly exists as magnesium silicate. Through the research of occurrence of impurities, the system change may be better

acknowledged in the process, and it can provide a basis for the investigation and control of phosphogypsum crystallization.
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