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Experimental study on the production of yellow phosphorus by phosphorus and coal

coupled thermal method
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Abstract: The technology of coupling phosphorus and coal for thermal production of yellow phosphorus is a new

technology, the study of pilot scale experiments is an important transition and support for industrial production.

Utilizing the pilot plant of using phosphorus and coal coupled thermal method to produce yellow phosphorus that

is built in Kaiyang county, Guizhou province, the influence of raw material ratio on ash melting, the influence of

steam oxygen ratio on the reduction rate of phosphate rock, and the influence of different grades of phosphate

rock on the reduction reaction are studied. Research has shown that the technology of coupling phosphorus and

coal thermal method for producing yellow phosphorus is feasible, and the optimal raw material ratio and steam

oxygen ratio have been determined, which can efficiently utilize medium and low-grade phosphate rock.

Key words: coupling of phosphorus and coal; medium and low-grade phosphate rock; yellow phosphorus; ratio of

silicon to calcium; ratio of steam to oxygen
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Fig. 1 Process flow of production of yellow phosphorus by
phosphorus and coal coupled thermal method
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Table 1 Main chemical components of
phosphate rock %

w(P05) w(Si0,) w(Ca0) w(MgO) w(Fe0:) w(ALOy) w(F) w(CO,)

2942 1423 4461 1.34 1.19 150 262 323

1830 4224 29.95 1.40 2.63 1.60 1.16  2.60

1420 4811  30.87 1.35 1.84 0.83 1.08  1.50
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Table 2 Components of anthracite lump coal %
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Fig. 2 The silicon-calcium ratio of different raw material

ratios
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Fig. 4 The influence of steam ratio on P,Os content in slag




« 52 .

2 &7 2 5 R LA

2025 4
F 4055 104

BEW A I AR 4%, e TR T AR
NI B AR SR S A TR R, X
FAYI A JERE, SReEA74A ETE R h 0.30 ~
0.45 kg/m’,
23 RE SBALBEE G 3T B BN W R
T8 A 0L 22 SR AT, AR S
BB A X B A DA 30 I s I A AR R R i, (] s
WALIR S5 R E B P S w22 5. AR
w(P,0s) 29.42% . 18.30%F1 14.20% FIBER" 1 M JFR}
Tl CBEER , B[R] 5 Y TC R H B Rk A B
o, I AH R A SRR TR R, 43
PO RS LB A XA RV 52, 255 I3 3,
#3 ARERCEE AR LSRR

Table 3 Typical reaction data of phosphate rock with

different grades

W w(P05)/ SR AR M BT

% (kg+h™) (m*+h™) (kg+h™) (kg+h™)
29.42 53.7 3040 525 11.0
18.30 323 2976 520 16.3
14.20 243 2952 523 12.7
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