RERMMEE & Na,O-SiO, gikEio b A, = v ¥ vOHEERER LU Na,0-Si0, Bitk p @z MmE 823

© 1985 1SIJ

PRFEEAFNIESE & Na,O-SiO, @ik D v A,

LGOI

W X

v U H v DSETHR LU Na,O-SiO, Btk ™"

DEREFREE

ARG - FAAICHE™ -

TCREETR™ - fTIERE ™ - EBFEHE™

Phosphorus and Manganese Distribution between Carbon-saturated Iron
and Na,O-Si0O, Melts and Nitrogen Solubility in the Melts

Fumitaka 'TSUKIHASHI, Fumiaki MATsumOTO, Tatsuya Hyopo,
Masaya YUKINOBU and Nobuo SANO

Synopsis:

The phosphorus and manganese distribution between Na,O-SiO, melts and carbon-saturated iron and
the solubility of nitrogen in these melts were measured at hot metal temperatures by chemical equilibra-

tion.

Phosphorus distribution increases and manganese distribution decreases with increasing Na,O

content in the slag. The Na,O-8i0,~-PO, ; system was found to have very large phosphate capacities
ranging from 10267 to 10%® at 1 200°C. The activity coefficient of FeO in the Na,0O-SiO, system ranged
from 0.2 to 1.0. The partial pressure of oxygen at the slag—metal interface was estimated to be 10172 atm

at 1 200°C from the equilibration test of soda—slag used in the commercial hot metal treatment.

Tempera-

ture dependences of phosphorus and manganese distribution are expressed as follows:

(%P) 20200

. _ (%Mn) 6070
8l%P1~ T

~10.9, log /o=

—2.74.

Nitrogen was found to dissolve into Na,O-SiO, melts as CN- from the dependence of solubility
on the nitrogen partial pressure when graphite coexists, as expressed by the following reaction:

1/2N,+3/2C+1/202- =CN- 4 1/2CO.

The solubility of nitrogen increased with raising temperature and the Na,O content in melts.
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Fig. 1. Relation between phosphorus distribution
and XNazo/ (XSiOZ+XP02_5) at 1200°C.
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Table 1. The distribution of phosphorus, manganese and vanadium between practical slag and
carbon-saturated iron after equilibration.

(wt%) FeO Fe,0; Na,O* NayCO, V;0s  SiO;  PyO;  MnO é;’zg% éﬁﬁ;‘% %
Belore equilibration 0, 64 0.03 62. 41 3.67 3. 80 15.6 12.2 1.65 — — -
Alfter equilibration 0.77 0,02 61. 80 - 3.70 19.00 13,05 1. 66 105 7.62 32.6
* balance

— 50 —



RELMBEE L Na,0-Si0, BRI DO b A, =vH vOLHEFEHES XU Na,O-SiO, Bifk 0 2R EME 825

Temperature (°C)
1350 1300 1250 1200
T T M v

1000k  57Na,0-24Si0, ~18PO, 5 -1FeO

L / ®
100

(P) 20180 _y5 gy
P T

[ 1d

(PYILPY (wt® ! wt%)

1

' 2 1 — 1 1 1 e
6.2 6.4 6.6 68
A 0e (L
T x10% ( m )

Fig. 2. Temperature dependence of phosphorus
distribution between 1200°C and 1 350°C for the
Na,0-Si0,-PO, 5 system.
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Fig. 3. Phosphate capacities of various systems.
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Fig. 4. Iso-activity coefficient contours PO, ;
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Fig. 5. Iso-activity coeflicient contours of FeO

for the Na,O-Si0,-PO, s system at 1200°C.
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Fig. 6. Relation between distribution of manganese
and Xya,0/Xsjoz at 1200°C.
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Fig. 8. Activity coefficient of MnO for the
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Fig. 9. Solubility of nitrogen as CN- in the
Na,O-5i0, system in the presence of graphite.
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BEAF VOFEE, VT A A VOBERRRL, f€FKS

FEe X oTELLEWLE2 bhbDT, EBROBHE
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SE% 0.5atm T—F L L CHELXT7ALT YV TERL
T, BWEHEX 0.08 25 0.5atm FTEL . 55%
Na,0-45%;S510, n#HED A 5 7icowT 120000 ks
T ERORME BRI EKFS Y Fig. 10 Rd.
Fig. 10 oEHoOEZE1L 0.56 THh, QX2 HFH
Shaf 0.5 CI<—%T%. oZinb NaO-
Si0, RA 5 SRAER N BET LML (D) R TEI
N5 EDHEND BRI,
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WEA 5 et CN-, N3- Aidk#E L, Pn,=0.92 atm,
Pco=0.08 atm, 1550°C = N3- 11 0.4~1.0%, CN-
12 0.1~0.4% HFL&L, SR E CN-, N- 131
5. F7: CaO 2fgin+% & CN- 13T 5 L%
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Fig. 10. Effect of nitrogen partial pressure on
the solubility of nitrogen as CN- in the Na,O-
SiO, melt at 1200°C.

A S IRNDBROBREE, FEHMELFAN:. EF
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RAKXERMERE AT 7R Reh, TLEESEA,
AT IHREEMC LR, FERTLAEST
CN- BBEHLHEMT 2 E V5 HEHAIT L —FK LTV 5.

wiz, CO, N, HEE i 0.5atm CT—F DL & TD
CN- BREOBREXRFEDO—ME LT Xnao/Xsio,=

1.1 coER% (28R
8610
T

log (%CN-) = — +4.86 ooeeeueeeneenn (28)

TE ™% 50%Ca0-50% Al,0,;, 1460°C~1 600°C
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1/2N,=N (%) 4G°=860+5.71T cal/mol3 .. (29)
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Si0; R 2 5 7-REMMFGKEOEFE © HEHIX 0.7 7
b 30 o LHEENS.

HNP Ly, 250t B Yy — XK 1 v ¥ = 7
Va VAER XY, BHPoERE 10ppm LITET
T35, V—FRKABEDOAZ rHNBEEYETHLOT, K
HWETOLFLEDORKME 30 #{E>5 L, 25 rdhoER
% 0.03% (CN- ¢ 0.056%) +BEfEd bhb.

KFEAF rE A, 1200°C CREERY T O
B 25 rRAOEEOREME (Py,=0.5atm) (3 2.1
%CN- ThHot. Zhix Na,0-8i0, RDOEMEIC
HRIEECEETHS. TiO, SodET 2, 4
NaCN DFEBFEEAY T Twb 2 LniEL bh b,
HHMITHTH S.

4. & =)

Na,0-8i0, %A 5 /- REMMBEHE DO D A, = v
vOoSERED A 7 ZSEREKEE, REKRFEES JOER
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1) Na,O-8i0,-PO, s Z#D7 + A7 =4 b F 43
7 4L, Xna,0/ (Xsio,+Xpo,;) 75 0.6 n 1.6 A1
M B fEy, 1200°C ¢ 10267 g, 1029 ~ L HEAIL
oo = VA VOHRBRHIEA T IAEENC DT
100 725 10 ~NEEA LT

2) hA, =vFVvOLELOBEE B 1200°C
25 1350°C DR EHIFE T log (%P)/[%P1=20200/T
—10.9, log(%Mn) /[%Mn]=6070/T —2.74CH>t=.

3) A&=235 st FeO offElr 0.2 5 1.0 ol
B H ot

4) Na,0-Si0, %A F 7/ X BB TFHAIE w Fi1T
%, A7 7-BHAMOMBRYEIIEFIE L, 1300°C
¢ 9.0x10-17atm FEEIND.

5) Na,0-Si0, A5 rip~ O FEOBEMET, A
5 radEEtT ks TRy, FomRE SEmL .

6) Na,0-SiO, %A 7 rpca@&Fir CN- L LTH
fFEL, Ktk 1/2N,+3/2C+1/202- =CN-+1/2CO &
FIh5.
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Appendix : {8 E {E B BHR MO F

STEREEHELLEE, 7—5—BHEO—%kEHDOL
&z g, %3526}@@;{%& Ta bi(A)ivc&%éh
5. In Ta*lnTa‘*'EaXz‘i‘EaXs (A)
LA L, RERTH tﬁé?ﬁfﬂ%‘ﬂ%?ﬁ@l 5&%@@&
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D g3 DRBHOYCHEBIC L OT Eb B e 2 5 NEMN
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DB TH B i HRDHAR e DEFEMND, X3=0 0
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Ry I DEAKETRE, G, G3i3(C), (D)T
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3

(C), (DYEZENFERN ng ny THEHOLTEL W k1T
E(E)R2 Mg Bh 5.

<a_g > —X, +(30,) 1-X;
aX, X3 Zﬂ, 6X3 X, Enj B
oG, ) 1-X, 3G, > — X,
< aXz X3 27!1 +< 3X3 X2 ZIZJ (E)

' e AG;—-RTln TZXz’ A(\'a—-RTln TaX3 %ft?\‘f

e {=X (D) x,— 1} + {(1—X5) (e3) x,}
={(1—X,) (e3) x,} + {—1—=X3(ed) x,} oo (F)
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. dlny, 1
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WA EEED X S RFEFIOBED K, L OBIENAF
TE%. E2TaERDBIL (3) x, Ofik X,=07>
b X, ¥THESLTEETH00 KK THBH, K
Tt X,=0 To S DfEE (H)K L O RDBIDLX,=[R
FEFRE T (e3) x, DEDOFHEY & L LTETR
ORFMMCTOFEERBEEHBE L. 22T (e2)csad.
DHEBLIIIKRD L3 L. A (16)X 1k h, 1600
°C Tl logfoy=2.418(1-X5.) THH DT,

(€8) gsard. =2.303 <@8&;> =2.303x2.418

0 Xc

X 2(1—Xg) =8.8(Xgsard, =0.21, 1600°C) 75 %.
7° HER 1600°C TthE 2 bhTW50DT, ZoORE

TH)YKDFFHEETO%.

Bz Y Fe-C-Mn RTiL (e¥") csatd, = —0.479 ¢k
5. Zhboffis (H)RKMRAT S E (ex.) = —4.03
Lieh. FHHBWETIL E"=-3.459 7coTEHLT
8.=—3.74 r k5. (AR T§.=1.3 (1600°C) s
YO €S.=-3.74 ¥RATHE 1600°C T Tyn=
0.592 r %, EHIEKEFAYHAVChAL 1200°C
CTOEXHEE TS &, TMn=0.514 2N 5.
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X 7°(1600°C) €& (dilute) (e ac (e) csaca, B 7 x (1 600°C) T x (1 200°C)
A% 0.08% —8.02 —6.12> —24.3 —16.2 2.66x10-3 5.33x 104
Mn 1.3 —3.45% —~0.47% —4.03 —3.74 0.592 0.514
Nb 1.0 —23 —11.52 —43.8 —33.4 8.99x 104 1.34x 104
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