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Technical modification for belt filter in wet-process phosphoric acid plant
WANG Jingdong, LIU Dongwei, LIU Dachao
(Hubei Huangmailing Holding Group Co., Lid., Xiaogan 432305, China)
Abstract: The main issues in the filtration system of the phosphoric acid plant are analyzed, the parameters of
the belt filter and its supporting systems are calculated from a theoretical design perspective, and a technical
modification plan for the belt filter is developed, including expanding the filter holes on the belt, redistributing
the filtration zones, increasing the number of suction pipes, enlarging the diameter of the liquid collection
header, replacing the drainage pipe, increasing the diameter of the vacuum vapor pipe, and modifying the
corresponding supporting equipment. After optimization and modification, the filtration system can not only meet
the expected production capacity, but also comply with process control requirements. The mass fraction of
water-soluble P,Os in the phosphogypsum cake decreases by 0.3 to 0.6 percentage point, and the water mass
fraction drops by approximately 5 percentage points. This enhances the P,Os washing efficiency of the filtration
system, reduces P,Os losses in the phosphoric acid plant, and improves its operational efficiency.
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Table 1 Comparison of water-soluble P.Os content in
phosphogypsum and filtration washing rate under

different years and loads before technical modification

By 4% w (K P05 ) /% T IR %
2002 100 0.48 97.87
2003 100 0.39 98.28
2004 100 0.54 97.53
2005 180 1.01 95.35
2006 180 0.85 95.87
2022 180 1.16 95.11
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Table 2 Original design parameters of belt filter
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= X i’l N _J- i /El ’ Y s [t 4 B Yorovs
J?? K ﬁgﬁ L([‘Eﬁf fm }L#( Eﬁé/mm *ﬁﬁ( Eﬁé/mm *&ﬁ[ ﬁ{é/mm B %/mm B % /mm

1 FUEE I B 4.62 30 100 2 200 1 150 400 400

FuEFEX 13.68 89 100 5 300 1 200
2 — ik 22.00 144 100 6 300 1 250
3 -t 10.55 69 100 4 300 1 250
4 = 21.30 139 100 6 300 1 200

e O FOFLAE 20 mm; @A 1K 24.05 mm; QEGLIEHFL72.15 m?, A iEfLEk471, MmiE I3,

R3 100% 5f FEXSENIZIHTEER
Table 3 Design calculation results of belt filter under 100% load

e A 2 Y 2 B e /2 PLAT Y Py
F5 o KR J%fﬁ/ <fiﬁ%> d?ﬁ-(}fff/ FEEHA ﬁ{ﬁE;g Ve E’%ﬁz )
1 FUETE I B 15.00 3.05 11.22 3.68 4.60 4.60 400
FIFIEX 15.00 3.05 33.67 11.06 13.82 13.82
2 —k 17.90 3.39 64.04 18.87 23.60 20.22
3 - 30.62 4.67 57.13 12.23 15.30 13.11
4 =% 39.01 5.38 52.12 9.69 12.10 20.40

e O OFLE 20 mm; @EAS£K 24.05 mm,
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Table 4 Design calculation results of belt filter under 180% load

e R N E———— S
1 TRV B 15.00 3.05 25.61 8.41 10.51 10.51 600
FUEFUEX 15.00 3.05 102.45 33.64 42.05 42.05
2 —¥k 17.90 3.39 110.69 32.61 40.76 35.88
s 31.51 4.75 91.78 19.32 24.15 21.25
4 =k 41.17 5.55 82.87 14.94 18.67 26.45

. OO 20 mm; @E A EK 24.05 mm,
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Table 5 Auxiliary piping design parameters of belt filter under 180% load
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HAmm R ESmm B Efmm EiR/mm H A2 /mm
1 FuEE B 47 100 2 200 1 200 600 500
FUEEIEX 183 100 19 400 1 300
2 —¥k 156 100 12 350 1 300
3 - 97 100 8 350 1 300
4 =k 115 100 9 350 1 250
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Table 6 Parameters of belt filter after technical renovation

Vit ¥ Yt A Ry, s N e .
K REBAR GRS E;iigﬁgﬁ Eﬁffmiwy T AR
1 FUEE B 4.62 30 100 2 200 1 200 500 400
FUEEEX 15.48 101 100 12 400 1 300
2 — ¥k 18.90 123 100 10 350 1 300
3 Yk 15.00 99 100 7 300 1 300
4 = 18.15 118 100 11 300 1 250

TE: O AL 25 mm; @07 £ 24.05 mm.
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