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Study on production technology of phosphoric acid based urea sulfate compound fertilizer

using middle grade phosphate ore
DU Jianbo, LI Guicong, XUE Henan, ZHOU Lingxiang, XU Zhenling, ZHOU Shan,
LONG Wenheng, HE Yong,ZHANG Kaixiang, ZHANG Heqi
(Yunnan Yuntianhua Co., Lid., Kunming 650228, China)

Abstract: In response to the problems such as serious homogenization of traditional nitrogen phosphorus binary
fertilizers and single phosphate fertilizer products, as well as the use of high grade phosphate ore as raw material, a
large amount of phosphogypsum generated during the process, technically transformation of a 400 kt/a triple
superphosphate plant in a Yunnan company is carried out to produce phosphoric acid based urea sulfate compound
fertilizer. The feasibility of producing phosphoric acid based urea sulfuric acid compound fertilizer is verified by
using the existing phosphoric acid slag acid, liquid ammonia, phosphate slurry, purchased urea, potassium sulfate
and other raw materials as production materials, and adopting the process route of preparing urea sulfuric acid
slurry by phosphate slurry method; And a systematic analysis is conducted on the problems that exist in the
production process and the impact of fluctuations in process control indicators. The current cost of trial production
is 2 116 RMB Yuan for per ton product, and the per ton profit is about 600 RMB Yuan; The product contains
various medium and trace elements such as sulfur, silicon and calcium, with good nutrient balance and outstanding
performance advantages; Based on a consumption of 32.71 kg P,Os for per ton of product, approximately 173.07 kg
of dry phosphogypsum can be reduced in emissions per ton of product.
Key words: phosphoric acid based urea sulfate compound fertilizer; middle grade phosphate ore; production
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H.PO, + 2NH; = (NH.),HPO,, 17)
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Fig. 2 Washing process flow of the device
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Fig. 4 A diagram of the reformed pelletizing machine
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The process flow of the device after local modification
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Table 1 Product indicator %
R
10(P20s 45 w(K:0)  w(N) wlEF5r) w(H0) 1~4mm
ditt
=150 =15.0 =15.0 =45 <30 =90
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Table 2 Indexes of wet-process phosphoric acid residue acid

5= al A N gy v w (P205)/% i/ (g-em™) w (1)/%
H Sl A SRR o B R R 0 A St )i 1)
— Sy ™ 37.00 ~ 39.00 1.68 ~ 1.71 25.00 ~ 27.00
SCBLDCS A, HBm IR R Sk R4 Bk
R3 B RIBR
Table 3 Indicators of phosphate slurry
. i s ) it <0.150 mm  Fif% < 0.380 mm m(Ca0)/ %/
w(P05)/% w0(Si0,)/% w(Ca0)/% w(Mg0)/% w(Fe;0:)/% w(ALO:)/% 1w ([&)I% L% L% MER n(P0s)  (g-cn)
279 20.5 395 0.85 1.1 1.65 60.7 82.7 99.5 0.129 1.38 1.70
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Table 4 Actual return material preparation matching

parameters
i (DA ST
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W —% 31.0 2.79 14.26
% 28.0 12.88
TR ES 125 1.50
At 103.0 15.67 15.67 15.75
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Table 5 Control of actual process indicators of production
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AR B 1.52
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w KA ) 1% 457
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Table 6 Product quality of trial production

w OB/

5iH w (B w (BRE) w(K0) w CEREE) w OKE#E)/ (B w(H0)/ w(Ca0)/ w(MgO)/ w (S) w (Si0)/ w (H MK/ KifE1~dmm KT
' % % % % O % % % % % R % FREEN
0
T4 45.74 14.27 16.43 15.04 1.42
T
fi%s 45.72 14.34 14.26 14.70 13.90 81.17 142 8.48 94.40
7= i
i 45.68 14.66 14.88 16.14 13.19 80.99 1.28 452 0.71 8.30 2.00 0.0055 94.8 24.0
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Table 7 Raw material consumption for taril production
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10 38 1047 310.55 199.88 510.43 174.72 347.03 729.9 14548 101.24 246.73 1021.3
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Table 8 Consumption of one ton of product for trial production
Wi VKR! H/ ZRIRPTE RARZS R B R BEIR m(P.0s)/ B I m(P.0s)/ mGRZ)/ m(GiER)/ m(BRlRE )/ m(PRZ)/
N m’ (kW-h) t m’ m’ kg kg kg kg kg kg

Hil 1060.82 27146726 468.814 971848 112275.8 517 406 111 933.62 246 726.2 4180066 1047543 510426
I 5y 0.310 79.33 0.137 28.40 32.81 151.20 32.71 72.10 122.17 306.12 149.16
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