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Behavior of phosphorus transfer from CaO-SiO,-Fe, O-P,0;
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Abstract: In this paper, the behavior of phosphorus transfer from CaO-SiO,-Fe, O-P,O; slags to 2Ca0O « SiO,
(C;S) particles is investigated. The reaction between C, S particles and the slag saturated C,S is conducted at 1 500
‘C in laboratory. Ingredients at different positions on the interface between C,S particles and the slag are observed
and analyzed by SEM/EDS and the phosphorous transfer behavior is discussed. The result shows that C, S particles
react with the particles surrounded molten slag in the solid-liquid two phase zone and forms the n + 2CaO « SiO,-
3Ca0 « P,0O; (nC,S-C,P) solid solution. With the reaction time progressing, the thickness of nC,S-C,P solid
solution layer increases. In the direction to the inside of C,S particles, the phosphorus content in the nC,S-C;P
layer decreases. Knowing the behavior of phosphorus transfer from CaO-SiO,-Fe, O-P,O; slags to C,S phase is
helpful to study the formation mechanism of nC,S-C, P in the slags.

W75 B H3:2015-05-20

EEWE PO L5 He0 B B 0T H (NO.XM201326) 5 [ 1 4 5 2k 4 BF By 5T H (NO.2013M542259) .
Supported by The Science Special Foundation for Postdoctorate Research Project of Chongging ( No.
XM201326) and China Postdoctoral Foundation(No. 2013M542259).

EE B A e € (1988-) 5, LN B P Lol Iy 1T I AIF Y 5
P IR (e R D o, B PR O 2F B #04% » (E-mail) zhumingmei@ cqu.edu.cn,



http://gks.cqu.edu.cn

% 5 FRE.F HE CaO-Si0,-Fe, O-P, 05 5 2Ca0 « SiO, Hk R @ [ 6945 47 A4 79

Key words: 2CaO - SiO, particles; CaO-SiO,-Fe, O-P;; slags; hot metal dephosphorization; 2CaQ -
Si0,-3Ca0 « P, O; solid solution; behavior of phosphorus transfer

— B 1) 4k K RO v RN R 0 3R L CaO-Si0,-Fe, O-P, O, i 2 b 3, i H L4y % 76 2Ca0 -
SiO, (C, S) 1 A5 P, DA BB A IR S AR . i A T R a5 . IA o CaO-SiO,-Fe, O-P, O; &
ZHBEEE L n - 2Ca0 » Si0,-3Ca0 + P,O; (nC,S-C,P) Bk T 2 5 £ 76 C, S 41 b, 1 A AH o JLF-
ANTEAERE o PG ZE 5 0 0R i aeh A v v] DA 3 o8 s i 5 2 o (o 0 b A 8 DA B R P BR B2 0E A C. S AH R T B
nC,S-Cy P [V AR X FE AT LAl /D 5 76 WRORH s v 0 25 it o (45 3 0 98 1 3K 30 77 384 0K, O HL W A T 7 R R AR R
E o AT LATE /A 6 B e 0 e e B R A K R R

SR 7K I8 R A T 0 R T R AT T R R R B TE CoS A i B I 2 IR AL AT R
ML A G IEAN . — B R 2 e B e C. S AH 55 45 v FU 1T (8] 4% 5 14 4 B 19, T 6 B S 3R 15 I A
R a3 A U M HLE A A 5T . X C.S ik 5 CaO-Si0,-Fe, O-P,O; #£ 1 500 CF i & b ik
17 5235 F5% >R FH SEM/EDS I T C, S UKL 55 4 i S 11 =22 7] 45 B & i i 28 4k 1He T i 78 C. S kL 5
J s LT 18] AL TR AT R o RIS W & SE AR n C, S-C, P[] 725 1A 4 T L BB 1 400 45 1) S Al A 5+ X6 4k /K e i A
S g R IS A S E M.

1 % L

1.1 I8 E B H
S CaO-Si0,-Fe, O-P, Ot b2 23 B 43857 B il i 5, Hop FeO FELR YR T il 2L 43 fif FeC, O, -
2H, O 183, Hifl 4 5o (08 U843 43 9t CaO,SiO, F1 3Ca0 « P,O; 153], 2 1 K el i se i sy, |1
R g B AE 1 500 CHF CaO-Si0O,-FeO i R W AHL K H i A0 8 7] LLE S50 4 W 4P AE 1 500 C i
FIW AR 2R I .
F1 ZHEHRS/%

Table 1 Composition of experimental slag/wt. %

CaO Si0, FeO P,0s

40.9 34.1 20.0 5.0

1.2 Bk CSHH&

¥ CaO 5 SiO, A2 4R FE /R I 22 15850 IR 21 J5 - 7E 50 MPa B R ) R He 3 min He il J80/s R AT 4
A ) g ) /0 [ 2 Ay SR 3 6 JL s TR oA & 1 500 C BRI 24 b ¥ 5 B URE S i A
MAEIA 1%~2%B,0; kWi ik C.S FEARE T &£ Rk, 520 R 55, F7E 50 MPa FRE 3 min, /)
[ A B 2 5 T AT SRR P L 7E 1 500 C F{RIE 24 h, & aLl CoS iy XRD Zr#rgs B an | 2 i %, 545 e
R P AT S A ERT L 2R C. S,

intensity/counts

01 PDF#33-0302
_500 ‘ Ca,SiO,
TR | | |.\ ol o ot o v e il
Ca0 090.8 0.70.6 0.504 0.30.2 0.1 FeO 10 15 20 25 30 35 40 45 50 55 60
mass fraction 20/ )
B 1 1500 CHhti&EAE CaO-SiO,-FeO RHELBE R E B2 &K CSH XRDZiT&ER
Fig.1 Compositions of slag in liquidus of CaO-FeO-SiO, Fig.2 XRD analysis result of the prepared C,S

ternary system at 1 500 C
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Fig.3 SEM images of the reaction between C,S particles and molten slag at different time

K2 CGSHHEREREMESHS EDS AL R/ %
Table 2 Results of EDS analysis in different position of C,S particles and molten slag/wt. %

N JW 1 s LIV 60 s R 300 s

i CaO  SiO, FeO P,O; CaO  SiO, FeO P,O; CaO  SiO, FeO  P,0O;
1 41.2 33.6 20.3 4.9 41.5 34.0 19.8 4.7 41.6 31.9 21.7 4.8
2 40.3 33.5 21.2 5.0 42.5 28.5 24.6 4.4 43.2 26.5 26.1 4.2
3 43.5 29.0 23.0 4.5 59.4 27.8 4.1 8.7 59.6 27.8 3.7 8.9
4 56.3 29.6 5.6 8.5 61.3 34.1 2.4 2.2 60.0 27.7 3.6 8.7
5 58.5 30.6 4.4 6.5 64.6 34.9 0.5 0 62.2 28.6 1.3 7.9
6 64.6 34.8 0.4 0.2 61.4 29.2 2.6 6.8
7 64.7 34.8 0.5 0 61.9 30.4 2.5 5.2
8 60.9 34.6 2.4 2.1
9 64.3 34.5 0.3 0.9

10 64.7 34.8 0.5 0
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(¢)300s
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B4 CSHHSHERNREREMYEASE Ca0-Si0,-P,0s Z TR T E PRI E
Fig.4 Compositions in different position of C,S particles and molten slag at different

time in CaO-SiO,-P, 05 ternary system
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Fig.5 The schematic diagram of reaction process between C,S particle and slag
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