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Application research on dual tube reactor process technology for large-scale diammonium

phosphate plant
DU Jianbo, LI Guicong, LONG Wenheng, ZHOU Shan, HE Yong, ZHU Jing, ZHANG Heqi
(Yunnan Yuntianhua Co., Ltd., Kunming 650224, China)

Abstract: The existing problems in the first phase of the 600 kt/a diammonium phosphate plant using the

tubular reactor + pre-neutralization reactor mixed process production technology of company in Yunnan are

introduced. An analysis and simulation of the dual tube reaction process are conducted on the problems existing

in the first phase of the 600 kt/a diammonium phosphate plant, and the feasibility of implementation is

determined. Finally, the dual tube reactor technology transformation is implemented, and the production

stability, consumption, product quality, and output after the transformation are analyzed. The transformation
has achieved the expected goal, the direct economic benefits is 5 917 140 RMB Yuan.
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Table 1 Quality indicators of wet-process phosphoric acid before the transformation
iH w(P205)/% w( [5)/% gl (g+em™) w(Fe,05)/% w(ALOs)/% w(Mg0)/% w(S0:)/% MER 1§
7H 47.96 1.92 1.629 1.01 1.80 1.49 2.82 0.089
8 H 47.28 2.05 1.628 0.97 1.92 1.48 3.11 0.092
9H 47.36 1.77 1.625 1.00 1.91 1.48 3.23 0.092
10 7 47.19 1.65 1.630 1.04 1.89 1.53 3.48 0.094
11 H 46.92 1.85 1.626 1.01 1.88 1.59 3.48 0.095
12H 46.42 2.13 1.644 0.99 1.90 1.69 3.39 0.098
SERAE 47.19 1.90 1.630 1.00 1.72 1.51 3.25 0.093
K2 HER—XRTEFERRERR
Table 2 Quality situation of products once offline before the transformation
Wi H w( BFE)/ w( &)/ w(P0syx)!  w(PyOs )/ w(H,0)/ B2 ~ 4 mm FiJE 2.5 ~ 4.0 mm [ 1) 2/
) % % % % % 5 /% /% %
7H 64.31 17.83 46.48 41.67 1.91 97.61 87.08 79
8 H 64.34 17.81 46.53 41.66 2.30 97.34 89.24 79
9 64.33 17.85 46.48 41.85 2.35 97.14 90.28 80
10 1 64.37 17.71 46.66 41.84 2.37 96.78 90.13 80
11 A 64.36 17.75 46.61 41.67 2.40 96.86 89.23 80
12H 64.38 17.64 46.74 41.36 2.45 96.34 91.30 79
SEE 64.34 17.76 46.58 41.67 2.30 97.01 89.54 80
*£3 MERIZIEREHER
Table 3 Process index control situation before the transformation
BN FR A e Bl Ry PRI VR VTR Rl THRREA
WiH artag Y WeREY (DUHEEETE)/ R RERARXT LK AEXT i %] i HH H R
('-h")  (m'+h?) (t-h) I wE I HEE s hRE i
7H 45~50 18~25 18.85 1.54 1.513 1.55 1510 0.52 1.82 79.56
8 1 45~50 18~25 18.41 1.53 1.511 1.55 1.505 0.52 1.83 78.09
9H 45~50 18~25 18.78 1.54 1.511 1.55 1.505 0.51 1.82 80.17
10H 45~50 18~25 18.01 1.54 1.512 1.56 1.506 0.54 1.84 78.01
11H 45~50 18~25 18.03 1.55 1.510 1.55 1.508 0.53 1.83 80.30
121 45~50 18~25 17.46 1.56 1.510 1.56 1.510 0.56 1.85 78.05
FAE 47.5 21.5 18.26 1.54 1.510 1.55 1.507 0.53 1.83 79.03
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Table 4 Analysis of tubular reactor slurry and

pre-neutralization slurry

BN AR TRk
i H AL AR w(H0) R AXE w(H.0)/
=3 R % B wE %
3A12H 158 1530 9.70 155 1490 1644
3A13H 162 1540 1022 156 1530  15.34
3A14H 167 1530 1214 154 1520 1648
3A15H 163 1550  10.66 158 1.500  15.77
3H16H 164 1540 1143 156 1520  16.24
SEHE S 163 1538 10.83 156 1512 16.05
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Table 5 Quality of the product obtained after laboratory simulation of drying the slurry

BRI TS iy

PR FDRE TR BT b

WiH w(EFE w(E)  w(POsu)! w(P0sii)/  w(H0)/ w( IR w(E&)!  w(POsyu)! w(PO0siw)/  w(H0)/
I3)1% % % % % 53)1% % % % %
3H12H 64.33 17.56 46.37 42.35 1.67 64.37 17.21 46.33 41.27 2.12
3H13H 64.27 17.48 46.45 42.18 1.78 63.89 17.45 46.10 41.05 2.27
3H14H 64.52 17.86 46.56 42.35 1.58 64.25 17.35 46.08 41.63 2.31
3H15H 64.48 17.66 46.27 42.09 1.67 64.01 17.52 46.27 41.08 2.26
3H16H 64.37 17.59 46.68 42.22 1.89 63.93 17.46 46.08 41.22 2.54
SEHEME 64.39 17.63 46.47 42.24 1.72 64.09 17.40 46.17 41.25 2.30
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Table 6 Materials at the outlet of the pelletizer and product quality
HERIALH kL 2™

TiH w( IR w(R)!  w(POspu)! w(POsys)!  w(H0)/ nese w(B) w(POspu)! w(POsyi)  w(H0)/
53)1% % % % % 53)1% % % % %

3120 63.25 17.01 4421 40.86 3.85 64.56 17.34 46.08 41.08 1.89
3713H 63.56 17.10 45.27 40.69 4.87 64.48 17.56 46.37 41.08 1.98
3H14H 63.33 16.98 4533 40.58 432 64.39 17.38 46.54 41.27 2.04
3H15H 63.89 16.58 45.18 40.57 4.56 64.37 17.81 46.43 41.26 2.34
3H16H 63.42 16.45 4527 40.22 461 64.51 17.46 46.27 4134 2.18
FEE 63.49 16.82 45.05 40.58 4.44 64.46 17.51 46.34 41.21 2.09
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Fig. 1 Schematic diagram of the pelletizer interior
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Table 7 Performance appraisal consumption statistics

Bzt TR L&) BiR NEER MR MR L/ VILZK) m(GER) VR4 R/

2 e /kg  THEEI/Kg  THFGIE/kg  THFEhEL/Akg  THAERM/Kg kg (kW-h) m’ t m’
HFrME  <470.00 <224.00 <40.00 <1.50 <3.50 <16.00 <52.00 <0.442 <0.061 <2.091
EA A 470.235 214.855 9.345 0.297 2.399 16.003 45.391 0.227 0.026 1.811
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Table 8 Product quality statistics during the assessment period

F 38 w( B/ w(R&)/ w(Py0s )/ w(Py0s ks )/ w(H,0)/ Fittl~4mm  FifE2.5~40mm Ri[EE

. % % % % % i Eb/% 5 /% /%
7H 15 64.57 17.23 47.34 — 2.20 98.70 91.50 80.00
63.94 17.21 46.73 41.52 1.96 99.80 90.90 80.00

64.09 17.16 46.93 — 2.36 99.40 90.10 81.00

7H 16 63.98 17.31 46.67 42.18 1.96 99.80 90.80 81.00
64.24 17.26 46.98 — 2.14 99.20 92.50 82.00

63.69 17.37 46.32 41.71 1.90 98.70 91.50 80.00

64.08 17.33 46.75 — 2.43 99.60 90.70 81.00

7H17 64.09 17.29 46.80 41.88 2.46 98.90 90.00 81.00
64.63 17.41 47.22 — 2.32 98.50 92.30 82.00

64.01 17.43 46.58 4191 221 99.80 90.00 87.00

64.13 17.30 46.83 41.84 2.19 99.24 92.03 81.50

A 3 2 U S I e T2 i Jo R A WL
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H.

FEEMERE SN R TR IS E . A
R, AIBTERXIERE , WREB ISR,

FAZARITEE 37 mAb IR T2 (34S) FEHEA T
Br, 3AFERRAIN &, SEARIR BB 20K 5

p(FEALY)) FI(E K 3.48 mg/m® (qm A 1.29 kg/h),

ISFRHER; pCBERIY) SEIMEHR 17.46 mg/m® (qm N
6.46 kg/h), iEbRHEIL (WLF£9).
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Table 9 Analysis of exhaust gas in chimney emission

5iH NH; Ak ks ) HEUR
p/(mg-m™) gl (kg-h™) p/(mg-m™) gl (kg-h™) p/(mg-m™) gl (kg-h™) (m*-h™)
1 A A 4.17 1.56 22.51 8.40 173 281
2 EN oA EN A 2.78 0.95 13.45 4.61 202 970
3 Ak Ak 3.49 1.32 16.42 6.21 178 378
Sy 0 0 3.48 1.29 17.46 6.46 164 876
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