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Research on the solid-liquid separation enhancement mechanism and phosphogypsum
quality regulation model of the rotary table vacuum filter for wet-process phosphoric acid
ZHENG Ying, SU Jialin
(Wengfu (Group) Co., Ltd., Guiyang 550000, China)

Abstract: Taking the transformation of the 120 m* disc filter of Wengfu (Group) Co., Ltd. into a 220 m’ rotary
table filter as the research object, a systematic comparative analysis is conducted on the working principle,
structural features, process indicators (filtration and washing capacity, production capacity, energy
consumption, maintenance) , operational stability and solid-liquid separation efficiency of the disc and rotary
table vacuum filters. The results show that the rotary table filter has significant advantages in aspects such as
bottom vacuuming, four-stage washing, filter cloth regeneration and leakage control. Its comprehensive
performance (processing capacity, floor area, operational stability and phosphorus recovery rate) is superior to
that of the disc filter. It is the preferred solution for the capacity expansion and transformation of wet-process
phosphoric acid with dihydrate. Based on the modified production data (February - August 2025), a machine
learning model for regulating phosphogypsum quality (eutectic phosphorus content, soluble phosphorus content)
is constructed. This model uses a fixed-step sliding window to process time series data, integrates process
knowledge to construct derived features, and integrates grid search and genetic algorithms to optimize
parameters (such as random forest RF, gradient boosting regression GBR, etc.). The prediction results show
that the RF model has excellent prediction effects on both eutectic phosphorus content (R’=0.994, MAPE=
1.65% ) and soluble phosphorus content (R’=0.849, MAPE=3.05% ). This research has achieved a combination
of equipment upgrading and intelligent regulation. Under the premise of ensuring the quality of gypsum (total

phosphorus <0.8% ), the annual separation capacity of phosphoric acid has reached 231 500 t.

Key words: dihydrate wet-process phosphoric acid; table-type vacuum filter; solid-liquid separation;
phosphogypsum; quality control; enhancement mechanism

Yok B #A:2025-12-15

EFE- TS We(1978— )5, SEMRIKA, S P TR, N EEEAR BEHE A 7 Be st S AL TR A AR R BT AR
BEEE bk (1992— ), 3B, SN, TR, 0 M FBEIR BRI A 4 B Al T2 AH GBI i BT A



42 g X7 2Bty 5B ALH

2026
%41 4.5 2 41

0 5|5

FER FH AR TR A IR IR IR, RV TR
50 S B I R A2 ROV, A R
W e —IK A BRI ES iR (CaS04-2H.0) WA ™
Y. a2 Ty il % Pl i8R o8 o8 IR 5 i iR
B s Y At pga AR, XTI S 0™
M4, BN R RERRE . SO MRE |
FE AR AE R RS 0 T IECR R A b
W, FESCPRA AR, AT IR . R
L IR R K R A B, PR LS
RN IR B AT A ENER Y B - AR
HARLRTERLUENLAVE R R SC B 2500, VE MR
B (R DAL A LA UL R BE, X RERR
FIARIUEA JE A E A s DR AE ke — K i ik
BEER T2 h A i e £ i, B 4P e LA A AL
TRUEEAUR . SO s TRE R . B
BATRCR S SRS . STk, ASCUUBEESE
1A BR AT 2w Fo A AL T8 wlad e AL ko M iF 5%
XPGe, X ZOKEIR A BERR 5% A X A o ALY [
TR A7 B WAL S5 A R A R A A 5
1 #EXESHARXETTRNNRESETLL
1.1 WA A JE L TAE R EE ATk

e S 5 5 UE AL, BRES s
B, AHEMUMNTAERB, 25K
SEHESI R TE , FE RS S IR shVE R R il iz
1To BEHAIEFEREIE, #r 5HS RS
PRI, DT IR B L2 U4 . 08 4% 58 B — UK e
LZ R /73 V1V5 231111/ AN 71/ -3 U SR R S | £ N1
YRR AL L AT kL, IR R TR,
HLARINE 1 FR .

7 B0 25 e LAY A PR, DB 4 20 5E B

o Woo N
7 T

{4

TEA h P P A

TEA T

A1 EEAKFRE—JE AR

Fig. 1 The working process of filter disc rotating horizontally

for one full circle
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Fig. 2 The structure of disc filter
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Fig. 3 The structure of rotary table-type filter

WRHENL, LRI 5K A Phidt.
1.3 WA A2t jE s STt
131 Fad uEmL

(1) & R AEw e BS ) fe it i 41
it 8 S HAA Qe b —FF I HL % Sl Hb 58 B
B SLUE . VERIEDE. BHALHERE . vhUREAN . UEA
W T U SR

(2) FLASFUEM T ) 5 8 T U0y m— 3L,
X245 Zy UL R R 43 85 0 M F o

(3) 253, BER SR VERAREMR UM A
AUERE, SCHZWRER, IRPREBRICRET

(4) MBS R Rk, T LIRS
SRR, R RE IR,

(5) HHUEBUR, FEhiE, 4t iE.

(6) JEFLIRAHE /N (3°~5°), UM e ;
5% BA TE 8 A% v 0% 8 VR 2 B U8 45 R 1) e 7 O
N ALS, BEUEUIHEE , BRI, HRUEDE
K
132 H A uEL

(1) HE v R R 5E o v AL k), HE v B A
R

(2) HNHEENFBIEL, o, 4i 14k

(3) DEALJE A HE R R (10°F017°),
TEBTTE TR, S RVERAIRIE, VeREBCRIT
(4) UEWHEDR, S IENU ] LISy, AR
ARITEB AR R R i e, R BB IR
(5) UEAG B ms 0 2 HEKA v, R T
Hr, UEATEAELT
(6) Ffribugm AR AN, R
(7) A=REIIR, RCRE, SRR ERTLLL

BTl

(8) HAERAME

(9) JHIRHEEN ), JEAT LA A S ~ 8 mm
LEATWACE, X i K AT iR Bl e AL E R e Y
IEPRIETR K o
1.4 ZRAZFEIR KL

TESEPRAE b R rh, PR B A R g E s
JERAM Y, WFRELE35 ~ 41 kPaJBFIN ., F£ 152
BT PR IR A i R R PO IR DL

®1 WHLIEVEEFIE R P.OSRAXT L
Table 1 Comparison of P,Os loss during the production

process of two types of filter machines
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Table 2 Comparison of filtration strength during the

production process of two types of filter machines
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Table 3 Comparison of floor space for per unit filtration

area of two types of filter machines
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Table 4 Comparison of maintenance and repair during the production process of two types of filter machines
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Fig. 4 The dividing method of training set and test set
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Fig. 5 A parameter adjustment framework combining grid
search with genetic algorithm
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Table 6 Prediction performance of different machine

learning algorithms
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