16 B 8 FaE 1B

VEZAR DB E BB X 235 & CTHHBY X & D -
VT CBA Y 2 —~HB&K”
BOE BRI e

A Consideration on Equilibria between the Sulphur in Molten Iron .
and Gaseous Sulphur, and Sulphur Dioxide.

Zen-ichird MORITA and Akira ApAcHI.

Synopsis:

The equilibrium relations between the dissolved sulphur in molten iron and gaseous"
sulphur, and sulphur dioxide were established by means of some thermodynamic calculations.
. From these relations, the pressures of sulphur gases and sulphur dioxide in equilibrium
with molten iron as well as the heats of vaporization of sulphur from the bath were deter-
mined. It was also proved that sulphur gas 'would behave in atomic state in the case of a .
bath containing a small amount of the sulphur at a high temperature such as in steelmaking

practice.
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T(%Iél% - Equations
“log Ps,(atm)=—0"051[%S]
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Fig. 1

Table 2. Relations between log Ps, and

temperature.
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Fig. 2. Relation between
log Ps, and 1/T.
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Si log f(S‘)~O 065{9%5i]
Mn - log f M®= —0°025[%Mn]
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Relations between log Ps and

Table 5.

Table 4. Relations between log Ps and
sulphur concentration. temperature.
T(%réu; - Equations - 126 8] Equations ,
7 - 0°05 log Ps{(atm)=—17,380/T+3"60
log Ps(atm)=—0"026[%S] log Ps(mmHg)=—17,380/T +648
1550 +1log[%S] —4+63 - - —
log Ps(mmHg)=—0"026[%S] ) log Ps(atm)=—17,160/T +476
+log[9%S1—1°75 log Ps(mmHg)=—17,160/T+7"64
log Ps(atm)=—0°029[%S] 5 log Ps(atm)=—16,920/T+4°90
1600 +1log(%S]—4°37 B log Ps(mmHg)=—16,920/T+7°78
log Ps(mmHg)=—0"029[%S] i ‘
+1og[% S1—1°49 3 . log Ps(atm)=—16,690/T+4"93
log Ps(mmHg)=—16,690/T+7°81 -
log Ps(atm)=-—O'O32[%S].‘ - :
. +log[%S] —4°13 1 P — .
1650 og Ps(atm) 16,460/ T+ 490
Flog[%S1—125 log Ps(mmHg) ,460/T +
' — , log Ps(atm)=—16,220/T +4-84
. | log Ps(atm)=—0°035[2%S] 5 ‘ Hg) = — T+772
1700 Hlogl[% S ] —390 log Ps(mmHg) v 16,220/ T+
log.Ps(mmHg)—-—O 035{% S ]
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~0\~,,,.;;/,;‘4|5 RO 53/5?05/ 50492 T, RADITLLiKes. |
(%3] .- log Pscx,,X,-.- =—17,390/T +4-91
‘Fig. 3.. .Pg related Fig. 4. Relations between & TS0y Xp- - atm) /

‘to sulphur concen- .
tration and tempe-
rTature.

log Ps and 1/T..
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TEREIE Fig. a4l Rtk y, EHERTEDLE
ND. EMODEL, Ps, DBA LT REREEORS
hE EHIEA LTV S

+(233/T —0°153)[2% S]]
+log [%S1+ 2 log XD ...(38)
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ThEZ2REVIDEEbNS.

III. BHPOFEEIBELLY
Eﬁ@bz&®¥®

kﬁ¢®ﬁ%&&f%loﬁm ﬁz&@?@ﬁog
DZELEbENS.
' S+20=80(g)
Ks;=Pso,/qs@0® o
=Pso,/ f's (£ '0)2 (£ $)2[%S1[%0]?

(39)

— 19 — -



20 * . % & #A

BAE B F

ZOREEBEBZRL, 1IHhD2, 3 OB T — 290
PRWTHILITRDB L EMNTES.
Fibb, S(g) £ Og) XD SO(g)kEMT
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1/2 82(g)+0:(g)=S0(g):

AF = —86,380+17°30T --veevreeeeenenane (41)
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1/20:(g)0: AF9=—29,570—0'12T---(42)
BLE (4D, (12), (42) KXY, (39) RONEDEH
BT 3oV E —Z5 (e 5 CE S HERIZ o ED & <k
LS. '
S+20=80:(g): 4F3=9,080+9°67T

log Ks=—1,980/T —2"11----- (44)
DECHBIRPOHES X CEEE L RS SO =2
DEE (40) KXV -2F0 L LErNS.
Pso,=K:@s@% ,
=Ks fs' S (foNE(F§)2%S1[% 072
log Pso,=log Ks+1log f's
+log F{P+ 21og flo+ 2log &
+log[2S1+ 2 1og[%oJ.;......'.......,.....(46)
L EvT log Ks RO (44) =, log f's 1k
(15) KTxhIENEXo6NE25, W logf'o, log
F& log fE MWHMBREIC BV GERENIC
log flo=—0"20[%OT ++reerterrvemrierennnn (47)

logf%SD =1'0[%S] ---rrvererrrererie e (48)
1ngcso) #2.0[%0] RILRITRTRIPRPIPRRY ¢- 1))
DTELEKDENS HLDETHEDO, ZhbDR%

(46) RICHATHZ LT XD, Pso, LB, HEkL

UEBFRIRE L ODRBRE»ELND. Tkbb,
log Pso,catmy= —1,980/T —2-11
+(233/T +1°85)[2% S]+1log[%S]
-1—1'6[’%0]4,-2log[%O]---»---------~---(50)
OB EFIALT, 1600°C it BWTHES 0°05%
B %, Rz 0°:02% GLHBHRICE T SBRERY
ADOFEEKDNIE, ThETh 174x107° mmHg,
F LW 2:0x 1072 mmHg +7c 5. TabblEiRE
El g, BERPOREDFHENSEKRITHADIT, &
TREE W A D&V ABITH#ERT 5. :

DEIZ Wacner OFHT b bV hiE, Fe-S-0-Xi-
Xo— 755 B TREERE PR 5 BHEN 2O ENE
DEDTELLRDDLLEMBTED.

log Psoyx,x,...>=log Ks-+1log f 's+log f &
+ 2log flo+ 2log £ +10g[%S]
+ 210g[% 0] +log f §*+log £ § + -

+2 log fED+ 2log fED 4+ o (51)
(50) BXW (81) K&kD
log Pso,cx1:Xs- - datmd=—1,980/T —2*11
TE-(233/T+1‘85)[%S] .

+log[2% S1+16[%0]1+ 2log[2% O]
+"210g F&EP+2 ;.'logf(x"). ............ (52)
) i=t =1 o] '

T log fP itowvw ik Ticic Table 3 &\ -
THRLIEIATHY, i log fE° wowWTid, %
{OTRCHEAL T TR—HEL» I X T 5. Table
611 1,600°C Itd17 5 log fP & [9%X] & 0RHR%,
BEEND 7 — 20WE HRL b D TH 5.

. Table 6. Relations between log £ §% and
[(9.X] at 1600°C.

Constituent Equations

Si log f §P=—0°02[%Si]
Mn IOg fcoMn)= 0
P. log 57 =—0'8[%P]

| logfE =1700%S]
AL | loxsgP ——12t%An p
or | logf%cr)= —0°041[9%Cr]
NI I log F P =0"006[%Ni]
v e —ommn)
w log f%“’)=0'0085[%w]

‘ i
Mo log f §"°=00035[%Mo]
. | log f &% = —0°0095[%Cu].
Au 1 log f " =—0"005[%Au]
pe . log f FO=0"0045{%Pt]
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AN EERTRESEDT L Thb.
(1) DiEOFEBEFRIERRC I >TURENS.
2S=S:(g)
log Ky=— 15,880/ T +3-44
4F$=72,640—1574T
S=8(g) ‘
log K4=—17,390/T+4'91
AF$=79,570—22"47T
S+20=50:g)
log Ks=—1,980/T —2°11
4F$=9,080+9+67T _
(2) BERLVETOHMESN AR 2ETF TR IGHE
BFoFOREBTHEET DA, EROSHMBEITK TS
X 5 75 BIR THEIMED = b TEVIEAIE, it
FHTDHMEA 2ATZ LA LERFHFIROFES 2T
HOT, TOHFEEEDD T
(3) HShOMEDEERECKIS S # 25k
'S HZNDEFBRIRRC Lo TRDLINLS.
4 H3,=72,640—2,130[%S ]
. 4 Hg=79,570—1,070[%S]
(4) SRV E FHELHES A X OCEREY

ZDEEIRBIZ I >TEDLENS.
" og Ps,cxy x50 Xatmd= — 15,880/ T +3°44.
+(466/ T —0°306)[% S ]
n .
+ 210g[%S 1+ 2 Zlog f &P
1=1 .
log PscxysXas---datmd= —17, 390/ T +4°91
+(233/T —0"153)[9%S]
. 7 .
+1og[% S 1+ 5 log P
. _i=1
10g PSOZCX1:X2y---)Cabm)= -1, 980/T —2°11

+(233/T+1°85)[% S]]
. +1og[%S]+1°6[%0]1+ 210g[% 01

7 . . - N W
+ Slog F&P+ 2 Z}ogf%x')
b

=1
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