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STUDIES ON THE DESULPHURIZATION OF MOLTEN .
PIG IRON BY MANGANESE (II)

“(Effect of Si, P on Mn-S Equilibrium in C-saturated Molten Iron —Part 2)

Synopsis:

Kokichi Sano, Dr. Sc., Michio Inouye

Refer to Report 1 p.46l, Apnl 1958 of this Journal.
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log fs=log fs'+log féc)+logfésn+logf§mn)

e (4°1)
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Fig. 9. Activity coefficient of sulphur in
liquid Fe-C-Si melts at Mn-S equilibrium
related to Mn pct. (1400°C)
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Fig. 10. Effect of silicon addition on activity
coefficient of sulphur in.C-saturated molten

iron at Mn-S equilibrium. _
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Table 3.
melts at 1400°C.

Desulphurization limit and activity coefficiént in .Fe-Cs2t-Si-Mn-S

Mn=0°5% Mn =1-0% Mn—2+0% Mn =30%
Sio, . , ‘ :
Se, fs S, fs Se, fs So, Js
<02 046 4'2 0-24 4+2 0+12 4+2 0°075 41
2 046 4+2 024 42 . 012 4+2 0+075 41
4 ‘0*35 55 0*19 © 53 " 0095 5+3 0°065 <48
8 025 77 . 0°13 7+5 0+075 - 6°7 0055 . 5¢
KBIEAS> BB EELLN, & Si, B Mn itk 5 Mn REEBEKZ T THO & BRELTE L2V,

woh Mn BEOEEREIT 1 X0/ & L HHAN
HBHT LPHEINS. Fig. 4 © B#T OFEEKK"
& Mn REOHBRIZIOEFEXZEEZEELTWS XOIC
BxD. F O THEHRO Mn-Si OO interaction 73
91z Mo-C BOFhERUAE D DTS LEEL
5. BESAA ABEDRE X5 Fe-Mn-C Z5R O
TR ORI TE, Mo cRET CoRBR-X¥0T
L (44 RTTmEND. bbb Mn OFEREI
RIEFTCORESL 15m TEbTL
iOgTMn=—3NMnNC/(1_NC)2

Licd. 7271 7 ua ¥X Raoult op:Blicskies r of
7B, Nun, Nc B2 Mn X 0Co atom
fraction Th%. \WECO—ERH Si TEHRSNIH
HSWEBARITT Nc DIt Nc+Nsi ERE, T
OPED Mn OERRIE 7ia ETHE (45 X
L DM DET S,

Mgr$f2=—3Nnn(Ah+A@xml—Ak

(4+4)

JVSl)2
- (4*5)
#'z ¢ Fig. 5@%81%ﬁrkwécmﬁﬁﬁﬁ#
Mn 1% %5 L8 3% i) 5 CIRmEES ko, fHEO7:
DI S VO T—REE LT Nsi, Ne, Nun ZFIH L

(4°5) HIT X DT ran HHEMTHE Table 4 O
LB . Tiobb, Clfind LT Si SimEhicg
AAEBREFHTIE Si BFHLEDTH Mo offne
ATiEC, Si AEL HbERdDOS Mn OFERFHIC

RIETHERZEDLDTHLIHPT, TRNETORERD

Table-4.
- calculated by eq. (4°5)

Mn 2#31c o33 Raoult opEfi»SEIC

RIET 55, 2 EHEEFITInE Si 8%, Mn3
%= TS 0003 LD, WL BIRELEBBDS

REREETCIEA IS RS B8R Bbhs.
bt#01;®ﬁ%ﬁ5ﬁ,F@JO®ESL
iz r s, I, VolEzic Mo OEZHRENE
BIS U7 C &0 5, dbAARTEOR YKL
WTIZAPREDH S LissREToRM»H 503, H<
% Mn OEVHERATE Si OFEDOD ETH, Mn
LD IESEEEE T L EATES LS5 THE.
PEOCEZBE, SEO@NDRLCEIOTHELL fs
OfEx, Si RE E B2 (4°1) B bkdiz
BHE—F L7 kBd, WONBIYELWEEZTRLT
WEDPIIEE fs OEIEIR X VDD XDV E
3, Mn & AOREOHE 1 357 BT
XLOTEAELS S LA LABRLEHBOEFHIZR
BEhs Si SEREALIE, PXOAETRCEFSS
DOFE BRI Wagner O RUN2HAWTH, EYIEL
VWEERDSENB E WS T EMNTES.
. 3. Mn-S FffiL SoFEERKCE JETPORE
Si B4 & Fkkic L TFe-Cst-P-Mn-S %D S O
R %f%ﬂﬁu%ﬁﬁ"‘o%%’:‘é LX5. &FRikkH Wagner
OFEPREZEAL (46) X
1ogfé log fs' +log £

& Mn

+log £+ log £

‘ - (4+6)
W EDT fs #EMT 3 & Table 2 OF 10 fFOEIME

Activity coefficient of manganese in Fe-Cs2-Si-Mn-S melts

Si% N Co N Mn% Nun | Nsi+Ng | 1g 7 $i*C 73 C
2 0°0340 42 0* 1665 1 0-0087 0°2005 . —0°*008 098
4 0°0681 36 0°1430 1 . 0*0087 02111 —0*009 Q°%8
8 01368 2*5 " 00995 1 0+0086 0°+2363 —0°010 0°98
2 ; 0-0338 44 01733 3 0+0258 02071 —0-026 0°%94
4 0°0676 38 0+1499 3 00259 0+2175 —0+028 0°+%4
8 0°1356 2°7 . 01068 3 0°0258 Q2424 —0*033 023
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Fig. 11. Activity coefficient of sulphur in
liquid Fe-C-P melts at Mn-S equilibrium
/related to Mn pct. (1370°C)
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Fig. 12. Effect of phosphorus 'addition on

activity coefficient of sulphur in C-satu-
rated molten iron at Mn-S equilibrium. )
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g P L Mn DD interaction XML > 2i1x L
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BIVEWVZD.

4. Fe-C-Si FOCEEEIKFIIST SO
X EFWERI XS5 Fe-C-8i Fo CigfifE DT
DHROERFERIIB I TR I —KL TV, T
Tk Chipman et. al O#|EEZ & v, Fe-C-Si Ric
BTt Si 1 atom fraction H7- v+ 5 Catom
fraction % —ANS ThbobdE, ZOEGREKE
DTE LW EBHFDTEIHD,
xBTS ORIEED & 1400°C DIEMER Ko,
atom fraction T X % Ne-Nsi IT/RT & Fig. 130
PHIRD T & <72%. Nsi=0'08 TTINEVEMRE RML
TELDOLZRWE, 51T Si AEL LB oNER
PBRETH. £Z5TIO Fe-C-Si Rksgkic Mn 28
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Table 5. Desulphurization limit and activity coefficient in Fe-Csat-P-Mn-S
melts at 1370°C.
Mn=0°5% Mn=1+09% Mn =209 Mn=3+09,
Po, -

S, Js S% Js S% j Js S9% ‘ Js
0 - 036 421 018 4.2t 0090 4-2t 0060 J 4:17
2 041 37 021 376 0°105 3°6 0067 37
4 0+48 32 0+24. 3°2 0115 33 0°075 33

t These represent the values at 1400°C (cf,'

1st report of this investigation)

—_— 14 —

LizhoT k.@ﬁ)a . '



7 L HU T XA SO B BT A B (1) N 545

ORI X 5 Fe-C-Si-Mn (2:39%) RO EH{E
(1400+10°C) TZ OREBREELP I LD DTHS.

X L CHRERE»S Mn OFEL£SIE Fe-C-Si &
BERICE XETSORELEREL LS.

022
SRR
020 - o - Ns<doof . : —
R e 4 mawwm
IS | & Mseam5
AN —— Colibilly Ly s
\gs. : . o .- (hipman ¢t al) . .
016 Ne 2 D fl[ Sj-Mridtes =002
R EN\N o wmwm%
K ) ’ ‘§Q9 o L N
0/4 . N - -
S . ARG = w0003
e . Ws:dm5 \ L 5
. . S N .
012 RS
. . . . ~ > \O<~
010 —— 5¥§;
- Y
ag _ : |
0wz 004 a6 08 g/ 47 04
, /VJ'I' . _
Fig. 13. Carbon solubility in liquid Fe-C-Si

melts at various sulphur contents at 1400°C.
Chain line represents solubility line of Fe-
C-Si melts by Chipman, et al.
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melts at various sulphur contents at 1370°C
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STUDY ON SOLIDIFICATION PROCESS OF INGOTS (II)

(Chemical Variations of Molten Steel near the Solid Phase of

- a Large Ingot during Solidification Process.)

o

Shizuya Maekawa and Yoshitaka Nakagawa

Synopsis: .

The authors made investigations into the state of molten steel near the solid phase of a
ingot of 9~20 tons with a sampler which had been described in report No. 1. (p. 467~470,
April, 1958 of this issue.) ' ‘

The results obtained were as follows:

1. Carbon, silicon,'manganese, phosphorus, sulphur, hydrogen and nitrogen concentrated
into liquid phase ‘along with the progress of solidification.

The quantity of it, (in case it was indicated based on the value at a tundish immediately
before casting), was as follows: 1-40 times for carbon, 1°10 times for silicon and manganese,
. 1*50 times for phosphorus and sulphur above 2°00 times for hydrogen and nitrogen

2. In the process of solidification, the total quantity of oxygen in molten steel near the
solid-liquid border line showed inclination to decrease with the progress of the solidification.

* R 3 ERESRBAKKRE O KK BABMAF, TWMEFTRS 28
ok ” 7 B .
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