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Research on the source impurity removal process of hemihydrate wet-process
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Abstract: Impurities in the acid digestion process of hemihydrate wet-process phosphoric acid affect the
crystallization of hemihydrate gypsum, resulting in high phosphorus and fluorine content of gypsum hemihydrate,
and difficult impurity removal and back-end utilization. In view of the above problems, a new process of coupled
slurry extraction of semi-aqueous wet-process phosphoric acid is proposed, which realizes the in-situ removal of
impurities in the wet-process phosphoric acid digestion process. The results show that: C3 exiractant can effectively
reduce the impurity mass fraction of silica and phosphorus pentoxide in hemihydrate gypsum from 5.89% and
4.80% to 1.08% and 1.22% , and the total removal rate of impurities reaches 78.00% , meanwhile, the extractant
has a good recycling performance; The results of the extended test show that the comprehensive yield of phosphorus
can reach 98.71% , and the removal rates of silicon, aluminum and iron impurities are 53.00% , 58.97% and
33.91%, respectively. This process provides a new method for the sustainable development and green production of
phosphorus chemical industry.
Key words: hemihydrate wet-process phosphoric acid process; deep impurity removal; pulp extraction;
phosphogypsum

0 3|8 R4 oKk . k. oK, IR -
WElR R —FhE AL TR0k, BRI Tokph. TKBAKESSE YL SEAER, CRAKEET Y
b BEIFAEER . BTRE IR AR SR M L AR R A 2 A )

RS A o FAT, MR TEIR T2 R (A E#A] 2025-05-29
AR R T Y, R i T 2 o R (EFEN] ARA(1999-), 55 LR  FERRT LT BT

FEIT 1A AP S EAL R o

s 4 PraL g VO 4] > —
FPHRERERISO%ELE T, [N (1) BrRe [BAEAER] KT (1988-) 3 BIBFIC B BFIC 71 el o

Cas(PO4)1F + 5SH.S0; + nH,O0 —> 3H;PO, + 5CaS0,nH.0 + ﬁ%%}}%’ﬂs*uﬁﬁc

HFT. () [(EEWA] FEEAPLIHITH (2022YFC3902701); [H5
*ETE@%M%@?%%7KE"JJ%£Q, /@&%ﬁﬁiftiﬁ AARRlER4 T I E (22078344 )



<10 - 3 A7 2B 54 AL

2025 %
% 40 -5 8 1

PRIAT B A 7 e BE R TR (w (P20s) 40% ~ 45% )
H™= SRR Hh 2% 0 A AR A 0, B T
FEHE N WA R A e R e K E A,
218000 /1 va, LREFIFHEAR 60% ", HEAF
UM 7, A, A Pk
BT ERE . IE A R N AR R A TR K
8 T, SEUKRE B SRS RS
SOBZS L1 VS N 7 ¥ = S EL TR W I ESE 9
FE Al T Ml gt e 8 o o 2 JR T EE KM AE

AR FEE PR . BB S
P AR TSR DS T T, EBEAE R . R
AR T N T A s RE T il
WNE A il SRR, POs S5 A 8 1 K4k
RN, Fahmdiagmfalfe; wasatiggs
A SR R EE T, BRI e S A 5k
P . ALY B 4 i S5 24 0t , T RE XS FREE 1S A
TR T R, 2% R R AR B A S e A
B 5 iAo 0w LR A B A
R b B Y W BRAL L 2 SRAb B L
AL BRE P L B TR AR AR R
. MRS LR, RSO PRAREB .
Kos BEAb, Wl 2% B T AR A S s Uk Ak
PR, MELLEE S 2% TR SOy o) B X B AR G R Y
R, B, B AR HE A RON IR R S R R I
[IEa B R O ol Rl N 8 A S e P 2 R Y = o s 4
A S T T R RS R P WA
TE ) SiFe 23 5 Ca 45 G DT R AR A 8 S IR O
Fe P75 AP K R R S AU c B AE K, TB
B IR A A 2 DL 2R TN A B AR TR S R
M 2, SECAE SN KRR, R
UEMERE, MR A E I KA AT . . I
W, BETHER RS (A kR . Rk
%) SRy, dE—LRRILT BEAE 5
o e R, A RUBLAL R H BAZ O TR R R
DR A e R 2 R Sk B R

BT, EH I VAT T IRk B R
T 2MED ARG H AR, RIERET BRfERT, R
Z= I 5 Sk A UG RRAR 5 SRR ES 45 A AR, Tk —
IK BB R A E T R . HARE
B4 2% Jo It £ 43 B0 S B 22 0.81% . 0.37%
(B AT 5 AR K IR IR 1A SR A HE LA 1]
AT ELHE— R : (1) 2PKIBTE R T
TR E  (w(P.0s5) 40% ~50% ) K BN ik
(90~95C) ¥ T =k (w(P0s) 25% ~

30%, 70~80°C), ‘& HLALBGR 25 5 A1 2Kk 1 T 8L
MERC B IR 2RI, BRI B BRAAR . HLAETRUR
IKFRF= PG YRR, T BT BB A AR R ASKE
PR IRBE RS s (2) P/KBRIRES )& T FatH
H AR ™ E R 2 K AR ERES AR S TE S, KA E
Zimm AR, HAEWRBERR A BT rh ol DR AE, Bl
B, BRSO, RN R R KA
MUK B (R 4ERR SRR, B = AR R KA
B YIARFIE SRS PR T B — oY

AT X YK EARIE IR T2 HP A AE 1 DG
PEMER—— 2% T i K B BREG 25 i B R 3 B
F= Itk v B NRAC R AZ B R A, B P g
WKL ER T ARG AR, LIS
Z A A Sk S RO BR o 8 2 XRE (X 9T 4
I . SEM (i 7 2M%5) . XRD (X
SHRATHM) XK A B . YA e ST 4
M, IR ZEBGRAR; 2K A B A SRR, ot
— TR T 10 kg R S AL ARYP RS, ik
BT A el A ) g o o i R SR AR AT ) R
1 SKIeERS
1.1 S RAT R

SEIR BB F LB T A 34, pr
VERE S B RAFRREE, i W1, X5
LATHT (XRD) F3Hras R RunE 1R,

®1 BT ETEUERS

Table 1 Main chemical composition of phosphate rock %
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Fig. 1 XRD phase spectrum of phosphate rock
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Fig. 2 Comparison of impurity content in hemihydrous gypsum under different extractant conditions
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