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Effect of Na,O on the enrichment behavior of phosphorus in the
slag system CaO-SiO,-Fe,0;-P,0,

He Sai, Liu Yagqin, Lin Lu’, Hou Zhongxiao, Huang Fang, Hu Yanbin

(Metallurgical Technology Institute, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: In this paper, the effects of Na,O in slag on the existing forms, the law of phase precipitation
and the phosphorus enrichment behavior of phosphorus-containing slag are systematically studied by
high-temperature experiments in MoSi, furnace and analyzed by FactSage, SEM and XRD. The re-
search results show that: for the CaO-SiO,-Fe,0;-P,0; slag system, the addition of Na,O will replace
solid solution calcium of nC,S-C,P, forming Na,Ca, (PO,),Si0, solid solution. As the content of Na,O
increases to excess, the content of Ca and Si in P-solid solution (Na,Ca,(PO,),Si0,) reduces, and the
Na,PO, phase produces the grade of phosphorus in the P-rich phase increases. With the increase of the
content of Na,O in slag, the melting point of the slag decreases significantly, the content of phosphorus
in the P-rich phase increases significantly, and the content of P,O; exceeds 30%, which ultimately meets
the requirement of phosphorus content in the steel slag phosphate fertilizer. Therefore, adding an appro-
priate amount of Na,O (less than 6%) in the steel making process instead of CaF, as the fluxing agent
can promote the phosphorus enrichment effect in the slag, and the converter slag can be used as a phos-
phate fertilizer.
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Table 1 Composition of the synthetic slag samples %

fiigsa Ca0 Si0, Fe,0, P,0; Na,0
A 42.86 17.14 30 10 0
B 42.15 16.85 30 10 1
c 41.43 16.57 30 10 2
D 40.71 16.29 30 10 3
E 40.00 16.00 30 10 4
F 39.29 15.71 30 10 5
G 38.57 15.43 30 10 6
H 37.86 15.14 30 10 7
I 37.15 14.85 30 10 8
J 36.43 14.57 30 10 9
K 35.72 14.28 30 10 10
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Fig. 3 The precipitation process of precipitates during the solidification of A. D and G slag in schemes
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Table 2 Chemical composition of each phase from the sample in Fig.5 by EDS %
b YAt Na,0 MgO Si0, P,0; CaO Fe,0,
A 0.00 2.95 15.24 20.75 58.90 2.16
A ROA 0.00 5.30 0.07 0.17 0.61 93.85
FLARAH 0.00 11.46 31.29 3.56 53.68 0.00
WA 2.16 0 14.58 23.63 59.61 0.00
D ROA 0.00 10.48 0.00 0.00 0.00 89.52
FEARAH 1.53 0.00 25.32 3.32 68.80 1.03
A 12.31 0.00 8.63 31.74 47.01 0.31
G ROM] 436 0.00 0.38 1.55 0.00 93.71
FEARAH 3.70 0.00 22.51 2.95 68.31 2.53
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Fig. 6 X-ray diffraction patterns of A slag and G slag
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