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Optimization of distribution plate in spray tower of slurry-based powdered
monoammonium phosphate plant
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Abstract: Focusing on the operational difficulties in the 100 kt/a slurry-based powdered monoammonium phosphate
spray tower in Hubei Huangmailing Holding Group Co., Ltd., the existing problems are deeply analyzed,
including too high discharge temperature and water content, the production capacity does not match the
upstream section. Through theoretical calculations, the layout of distribution plates are optimized, covering key
elements such as wind cap combination, quantity, and aperture. After transformation, the operational
efficiency of the spray tower is significantly improved, cleaning frequency is reduced, the cleaning cycle has
been extended from 7-10 days to 15-20 days, and the moisture content of the product is precisely controlled
within the qualified range of 0.5% - 0.8% , and the overall quality level have been significantly improved, the
unite production cost is reduced effectively. The research results provide valuable reference examples for
optimizing spray towers in the same industry.

Key words: monoammonium phosphate; spray tower; distribution plate; problems; optimization

0 5§

AL Tl R, #EfR—%8 (MAP) fE
R B A IR BORE Ak T k), A= T2
AU E R A A R RS S BRI A I RCR .
5 THHEOR I HA TSR . 7 ko B AT S0
B, BRI IR IR — e A OGS 120, T
TR AR AR R B4, SRR o040
PRHE B ROR AR DOE & 7 i 0T 5 25 BHaT TRE
PE N Bl SRR R R AR TR SR Bk T
Tl sk A P ArEde T, BRI anfb et 5
BGET T S = REE . FRARREREN 2y )

AL B W P AR A BRY m) (RUT R PR 2
H]) 2016 4% 4 477 (1 10 7 va B IR B 1R
PR, RAFEIERE TRE R EAR = % TR
HOMLSZ IO A PRV RL S e i i, A a4 28 0 T 5 A ot
SRR TR R b S R A T BT
FRE RS SO A, KO ZE R R, IRATE
BRI UOBPIR BEIR — B ™ dh o 2 T ZHA AR R

(WFEBHEI] 2025-05-26

(MEHERA] FHAR(1966-), T3 WAL, E g TR, 1L
A B 7 I 45 IR AR P A BR A W TR, ik T4 7= R
FEETT A,



<38 3 A7 2B 54 AL

2025 %
% 40 5% 9 4

A A S (UE S

SR, FERIE Tl frp, WOMHA A A 2 R
H—FyE . H—, BRREE RS . K S
K, EIENHBURTIERASIRING ; L, B
WS EEAR I TR BT R BE S L e 4 T B i
FEP= T BT ORS VEDT S, 7 EE R A 7 A 3
L6 NI S Vel i SR 7o i O, W 1 EATE - W 1120291 G
FERRAR AT 4 THI) B, STk, AF]
GG TR, SRS BT T RGP
fb, F20234FE2 F B FFF 580 T BOE AR B 5
RErE TAE, AFMGER LK, BOMIEET TR R
U, AT AR bR B i A
1 BB SHRFEERRRS T
11 e R A

O3] MAP 28 B A% O T8 15 2 Ry 85 R 37
K&5tert, H B AR ERE S 8 400 mm, T
TREE B R AR L P (1T ¢8 400 mm, T I
¢4 040 mm) , VAL IRBL R IREAZE ] 4 040 mm, 35
A 35 m, JB T RARMLAETI%e 5
1.2 FHERMIIE AR A

W% 43 5 = T UL B4 89 2 KU Dy 5.7 kPao 8
M, BRI SIRZEERERE, FEER
FESKRE B IORLAR ) M L S BAG 350k 1 3 2
1k, VEWZE AR R R ERRE ), Sofdi X FL
g, HIRTZES8LE 1.

x®1 BERIIZSH

Table 1 Process parameters of the high-pressure blower
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Table 2 Number of holes in per circle of the distribution plate

Pree XROT fLPTER | PrfE XROT fLPTER
Pl % LB FEmm | R L% F/mm
1 6 80 16 101 1280
2 12 160 17 107 1360
3 19 240 18 113 1 440
4 25 320 19 120 1520
5 31 400 20 126 1600
6 38 480 21 132 1 680
7 44 560 22 137 1760
8 50 640 23 145 1 840
9 57 720 24 151 1920
10 63 800 25 157 2000
11 69 880 26 163 2080
12 75 960 27 169 2 160
13 82 1040 28 176 2240
14 88 1120 29 182 2320
15 94 1200 30 188 2400

Kt/ KUE/ L2373 BEVEIR ML/ CER IR
(m*+h™") Pa (remin™) FE/°C \ SKIKW
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Table 3 Critical and settling velocities of monoammonium phosphate particles

7 R Ar Ak Re VLK% Re I A58 R (m-s™) VIFEHEZ/ (m-s™)

kAR 94.16 0.17 3.98 0.030 0.698

e/ NRiAz 34.03 0.07 1.49 0.017 0.368

5P TK 792.63 1.30 25.92 0.112 2.238

F4 BIHEXEISTSHEEITEE
Table 4 Key design parameters and operational data for spray tower

OB N (-7 2 52 R ALK ALK ALK Ty
Tl SR =B /mm FLER & = /mm FLER & JEF%/Pa HsJ [8] /min

2.17 0.46 220.00 0.50 873.73 0.87 1941.42 10.15
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Table 5 Parameters of fluidized bed drying before

transformation
AU i/ RUIE LA/ Iy AHR SR AR/
™ (m-s™) L% Pa
2043 51.24 4.23 2329.54
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Table 6 Parameters of fluidized bed drying after

transformation
PN =R e RMEFLAER, A AREEbR SRR R
A~ (m-s™) Tl /% Pa
2 620 36.51 5.94 1182.56
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Table 7 Test data of the material-loaded cooling tower

. X . . s ML /kPa
s WA B Hi/Hz LI/ A A/ (m*-h) e s o
1 T AL 15 4.25~7.25 60 230 0.8 -1.8 -1.5
FAHIXAL 25 60
FHERHL 25 126.3
2 TR R AL 25 6.28 ~10.37 33 000 ~ 70 000 22 -1.4 -12
FAEIAMBL 25 60
FHERHL 25 127.5
3 TR XL 25 11~15 68 000 ~ 100 000 2.1 -0.9 -0.9
AT 25 72
FHLRAL 30 153.6
4 TR R RUAIL 30 20.15 ~23.45 70 000 ~ 100 000 2.9 -05 -0.5
FRAFIRAL 25 75
FHERHL 30 155.6
5 T XML 35 23.87 ~27.66 80 000 ~ 103 500 3.7 -03 -0.4
FAFIRHL 35 97.78
FHERAL 35 182.6
6 TR AUIL 38 23.44 ~30.15 84 000 ~ 110 000 4.0 -0.4 -0.4
FAHIRHL 38 116.7
FHERAL 38 199.8
7 T HE R 35 20.15 ~ 25.68 90 000 ~ 100 000 34 -0.4 -0.4
FAHIRAL 35 118
FHERAL 35 184
8 o AL 35 19.05 ~ 25.74 110 000 33 -0.4 -0.4
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