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ON THE IONIC BEHAVIOURS OF SLAG IN STEELMAKING

i _ g , Yukio M atsushita

Synopsis:
A number of papers such as by H. Schenck, F. Korber, and W. Oélsen have much explained

the function of the slag in steelmaking and provisionally perfected the working instruction of
the present steelmaking. There are, however, many problems left to be solved in its essential
details. Some results obtained by the author’s experiment concerned are as follows:

(1) A slag tends to be strongly ionic as the temperature rises, and, the specific electric condu-
ctivity & is in molten state in the order of 1/10~1 o—! cm~! being disscciated into several ca-
tions and complex anions. Particularly such silicate or phosphate ions in a molten H‘slag do mnot
always exist in ome special form omly, but the neighbouring anions of neaﬂy equal comnstruction
are considered in a combined mixture statistically or in the form of some of ‘these specified
- orientations. ’

Many experimental facts obtained here establish molten slag to be ionic, but they do not give

the degrees of dissociation. Therefore it is perhaps uniair to insist ag some researchers persist that
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neutral molecules should not remain.
(2) The technique was proposed deciding B= Sn(me/c) or -Br=3/5 through the combination
B A

of more practical ionic molar energies of formation (&) concerning the elementary oxides, number
of metallic atoms included in the components (m), number-of O atoms as the nearest neighbours
around them (e: co-ordination numbers) and mole fractions of the elements (n); this quantity
was considered to be possibly the precise formula of the slag basicity from the point of view owing
to the G. N. Lewis definition of acids and bases, so that it would presumably replace the ambiguous
basicity such as customary (Ca0)/(Si0,) ratio etc., judging from the experimentalz results here
obtained and also specification of practical data. .

(3) It was decided that B or Br above mentioned were tightly connected with the Martens
hardness of a quenched molten slag except the basic ones, which were regarded as strongly
microhetercgeneous. Besides we discussed two kinds of irreversible phenomena like the electric
conductance of a molten slag observed and the viscosity associated with it, as compared with
the excellent studies by O. Esin, Kheinman and others (U. & S. R.) who claimed about the ionic
constructions of a molten slag. Specially we supported the Grotthuss type mechanism by means
of O—— concerning the conductance, and emphasized the important- role of O~— played in the
extensive fields. '

(49 Also the attempts introducing ‘the FeO activity from the statistical treatment in the
ternary system Ca(Q-8i0,-FeO referred to O. Esin & V. Kozheurov were interpreted, and so they
seemed to be pretty well suitable for the experimental facts with more or less defects. We hope
that () in B or Br should be correctly understood through such considerations and other expe-
rimental measurements. .

In these intermediate stages of studies,gw.e can only anticipate the peculiarities of interface
reactions between sfag and metal in high temperature, but it is hard to attain to the quantitative

analysis of reaction mechanism or “Slag Control”, and “ Reaction Control” instantly.

1. #%

4 H “Slag Control” o&4Ic k5T, k 5 ¢ i
T ZMPEOREICREREAFAT RT3, 4

il

bE - LT, EMORY 2 R RBGRE R 5 )
¥2 T2 “Key point” < 2 2% Bk LIF
TLHlwlEnwdztiri2. zokbHRIITAF 97
BRI 2 3 DTS 23] BWH DTt hiF o
L MEI v, BRLzoMERMGIVICL o5 LY
TEW 25 ZOFEREMD T Y FIFTW (2 &1z,
CRTLLEP TR v, i~ 2w RIS R e i
EET, BROFEFCIOTHRLE(DREND Y B H
L5 BoREFNEBRFECIOTHREI LWERY
FHETH 5 5. ARUMH zhwanic k o TAREMMED
Fohtvoid, 320 [Fo~] ZERLEZ 255
LUIEFTH 3. RAFERD AL LT 2 ol & BT
HEOTHEMICES DI, VK LIBEHETH VAL

REARG. FFL, Dk e-BHkH /e O—B
I Sher LCBRSE 2500 T 20, B DM ] RS
BREEEC., ATZoR/LELIFLT HIB Pk,
[« Hey point” wWEE| 2Ly 3 =& AR &

Fifi3 s o, EWNEERCILTLCHA 2 OY, WX

FHERCIOTHRMBH LM LV L 0L 28T S
25T B,

II. BEASYIOER

HFRL: 27 9 7o RcBT & R EFEL g
¢ 1z H. Schenck iz F. Korber & W. Oelsen &
AV OENTBBEIOTC o HERTB# LA, B
BN RN RO IR LA T, 4 Hollfigs
DRLREEEE LTERLREHERLE T v 3. B3
Ca0, FeO, MnO, MgO, ALO, Si0;, P,0s;, Fe,0,
Kt Cr0; Sofbtsss, —PREESF L oTH
U, MoRPIIMEES LT (Ca0),-8i0,, (Cad),
P205, (Ca03;-A1,0; Rz Ca0-Fe,0; ok 5k %h



563

RMRT 3 Bigo 1+ YHBHIKo-T 13

Thnmm BRE 7o cBERCIHBREYBR
LTw3 EEBELTW3. #ic 2 AT iR oS b
KroTHLRE Si0%E

28102= (8102 +Bi0)2(020),. 810, (Si0y (FeOy)-Si0,

+(Si05) (Mn0Y,- 810+
2EIRLTwT, KEED & 5 v 8i0:% it z o ¥
(Ri0) KHET 215 o T, H. Schenck) 25z o
BHBRECHARMELXREL, TAEYRY df4Hlot
HAS 9 K2 TRELBRED T Newton E{IE

WEkoT, XV CEENRIIRFRERIE. &

hEHEHEf x5 v o1+ BHlEZRELE G Ta-

mmann® Xz P. Herasymenko®® &£z, z 0¥z Fh

BEA L CHRE—E Mo MR IECE C A R 2

Wx k. BEAT 2V H, vEBREII¥I X, 75 ¥

2L ISNT, ZOBBCYoHRE Ly RENERS

3. b, BRSO TIRERK $ 7 oG dflicl 2T

TFHIEZHELS LT 2HBIPRE IR T 3. FEa

ESTBMK o4 A L EEHLORBER, B

3BT COE Ly 2RI 32> T RIEH: & @ife
¥’ RIE LR EBIFLE . '
@ W=7y 7 omGHk )

T RRARIICER L (DD, W R RERa

EE#E (~1,000=) ik 7 ¥ v Fkic X DTHREEE «

BRI LTH D &, —ftic 1/10~12-".cms! oorder

THOCHEE (T:°K) obH e #tcr dIFRL, 44

LEIOBEEER LTV 3. % & 2IF Cal 489, Si0,"

189, MgO 13%, Al,0s 3%, CaF; 18%(wt) © AT

BRIEOCE 2B—ECIO2TRDILEE IR 5K

/9, lns=—(QRT+B 2i%RF3LL TR 2,

.k QGEMA L= 2 2% ~)=116-4Kcal, B(CEE) =290 L

3. RAMERIs TR EEsn 3. (BLED

g

» RO N N
3 ] : ' i
[ 3 } 1
é’z‘ P I !
" -2 \ 1 ;
g -z T
= =24 \ g i T
= AN g
& % N
yr-21 et T
- 28| !
T L] 1 sl
-3 i S R
T i E —I B
g -3 L :
. = | ] ﬁ
} - 58 59 &8 & 82 £3 64 &5 66

LA HElx s v S o REEEEC RSB
FEBHY B o P oo RS

Ca0 48%, Si0, 189, MgO 139, Al,0, 3%, CaF,18%

7/
() BRE=> v roHRERE ‘
ZARBSWTERLBYLTHEFEI AR LA

bhirow, (1) C, Fe iz Pt &2 A v ERETEY
BRFHMB RS 3H%E, (D TRECBBRELE>
THREI2RY 3FHE, G ko R 2 EHEA
vy vur 5 71k DTHET 3 HFEEC X O THIRBIE
BMELTHE. k2 AEH—ic X > TCa0-8i0; F
PHAREHFEZEOX 5 K 006V KEHIEHLD 3
z LA RGE2ED

300'

25 /

200

/56

—(3) 8

00

30
—067 | |

g9 02 ¢4 06 68 7 4
—- 8 R A7)

W2 BE=S v ORBE—EH MR
0a0379%, Si0363%, 1515°C

TDRARZ 9o x EHifHESE K X o T 0-2802-1.
cm—! ©P 3 HREHBIESZ LT 054V 2 ok. &
o4t Ca0-8i0; F(Si0; 45~61 wt.9%, 1, 450~1, 625°0)
Fe0-8i0; Z(Si0; 22~41 wt.%, 1,230~1,320°C)
* MnO-8i0, F#(8i0,40~52 wt.%, 1,300~1, 380°C)
ORF % P EER, Ca0-8i0, T v #gecd 3 28
— I BRI BERMERS 0BT iE L, RiED
IRIZ2BEEHELST . coONERXBRDOWTTFOREE
£ 3 A oMR LR LT 3.

© W=7y roER

RICBZIT e X v LR ERHE LTHS ¢ HkD 3
$ﬁ2mwk.

4D X7y PUREFEERE LTEMT 2 Wik L
TRBBIREHIET L, B @B R8stz wn
PRk 5 e BT BRI L, %45 Pt 8514 9B
- R P NY LN }

(=) B PEBCEGSTERICBE LU L by 28



14 BRI 28MiRD 4 # BRI 2w T 364
% 2010, PHMILs. EOTHMCEW TR A F o2

() BB RFHIE—S0; RinowTiERT 3
B PRITGE T 810, MEEZH L, PAFRME TR ERLPER

LR
533832 THIL SIS ATERE & & R CHITHY 7 I T
BM .

(=) WiFoRRTEIC=TERULCEBL,
DB RB e X~ 5 w57 7IHSH U THI L z 2T
% m »E 8)9510),

CGr) WIEORFIKRR 2R T oMW, 27 v 2o
R VER & S Pt ooy N LB 2 HCl <
T2 &, BEoAf st LT o ¥ #5° v D R
250, WHIBARHS VTR T 2 2 L 1ok ik
MOAFlITE z oBRIT T ¢, BYIRARTERE E 2o R,

(~) Fe0-8i0; Z-cixsl Fe 2Rifh & 33 & [BFI
1o Fe Agiais" v 5 4 FIRICHRE L, SR X
ISk DOTHED B 2 & 3 HskE.

C+) MnO-8i0: F<izM L {41 Fe #/@iks 3 3
&bk Fe @titod s 4R en L, WlEo s
Ko hk. ﬂ

U EQHMH» LT A > U 8% k1 + >0 HTE,
O-- zkix SiO- 3 BGE LT O ¥ R28AET 3
LRI NRK 5. .

(@ #EWM=7 9 roffRT 2 WHTIR

Y R0 £3r
e HF R

z iy PRl L 239D @Fe| FeO| FeO-+MnO| Fe

+MnO R iz @Fe |FeO[ 0;— 0| FeO+MnO| Fe-+MnO
ST E{ES = 2 R HAS U, ®id Lo Ching
Chang™® &z 42> < @C | Ca0-8i0;[SiCO @ k 5 fe i
FOHE 208 UaiBil b TThE < 3. ch e o b o
% 32 HHFKO FIRRIC T b @%C|Fe0-Si0; |Fed
B LTI, iz ic @0.(Fe0 % & Ligmh =y
v 7" {Fe(HDQ @ & 5 %A plib & WHE<S ¥, Kl
OB BRI DAL R 7 > b 2

o Zh

Pafeis B il
S T ok O Fe-AgliFBi= > » 7 Ag-0; or IL®

LT LN 3. chSRITRLER=T v roq + o0k
& POEMIS YRS & MR IR 3.

TR X o T WBICHSMRANC A F L PRI L
TOWMA T 9 2 2 7255 THI 25, RITIC 300 TR
WENCRER D v m 2 = 2= BE L,

ML BMASYLro44 sk
ERICANIT-EBALERBDOE

WEIKBCTEDAT 9 VR ERMY EF TR T
72 & 2k NaCl gy»oim Nat & Cl- ofingiorsg

2Ro4
LT 33 Hike 23 FRIAE T, B AR
4 F S A ORBRELIF X Sk Y, MESH
WL 4 A LBIARLTRBCBENAE D ©b 5
5. #51E I1. Schenck oiFm Lk Ca0.8i0: 5204
AL AL Eofro i cfa o4 4 LI R D
TH 55, IHICEUTEENCERDPLEEY Bom
& Harber 4 2 2% A LT 18 fofbair e o
73, ZoTHLCIIMYICY S ORMESS — % 2E
E LY TR v, #F=a ¥ -, R
FO4F iR R L.
@) =7y SR D1 * iy EREDIHE
¥ S xoIARMEEIF ER<L 5. <
&3k ks 1g-mol K4 F v B HAKIRD

g

mN[Z*/ -‘"‘*‘+nO——ﬁ1\Im0;; .................. (2-1)
TNRERVLIDORECHITELD &

m[DLJ+ (S 20T M 0y ereerevonransean 2-2)

mMAF2Im+ L opes 2n(VDe=2m[M] --crmeeee 2-3)

rQ~——=2a(0)+ 2ne==2(n[2D(0g) -++++e--- C‘Z;‘})'

s U3 R, O D EEREzRL,e i
WFTHS. oT D Ro=srifg#iz ELIn

oz

E=Q(¥,,0,)—Qe(pZ?| ™+ .
— Qr(O==) = (MANIRT cevrmrrerrcrecennnens (2-5)
zDE—BUL (C-2) AR, WIRU=EILTh
i (2-3) KU D 2RO L R#E, REomi

MERfEE 0= L SEREICD 3BT v DA

wHWehicth g TR it tcoihvkoffdiz 20 FH

WMIEL 332 L 2RT. ¢ o EiigE M L. Huggins.

& Kuan-Han San'®32 25°C, REBoisfh <t
T3 ¥, Bichowsky & Rossini o il z 7z ki~
2t x 5T 3. =z o= Huggins 53354 7 =
ERORF, WAk A OFUCHEl e F A4 RY T ARES
b*7y rOTERE, PBERHELER ORI H a0

CDRBELHERES E» TS5 255, 2o

FeO;°~ g2 ToF I 24w, Pa0s, AlO; % 7:Cr0,
DESIKEREFR LAY Lo b oz, ToBEEEF
HIo2HBHE m »bEfm=c 2R»E 1 FHicikr i

EL2L0LIMTY, Koo LE. GBlE)

(0D ERAR 5 v r oEhEac B3 3 SR ERE

CHRIRBLTEE 2 ABEIfE LTV 33, B
HMELTY VAL DI LA, S 203i0GEsH
Pz o HIERfMIc kD TRE 5.

s MpOs,

(7



568

BRI B B0 4 + Y ARTIIC DT 15

Wl =259 2RTIMEIRIIES >0 44 v aye g, BRAGo -k

R 7 v IR ‘ '“ |
\ \\ Na,0 CaO MnO | MgO | FeO | NiO | P,0; SiO,
L HERA A > - I : N P
:  RRAT git 1 %{1+—+fl\gn—+';+ l\égj_-r }g(‘)e-+_+ L\gj: iPOf" P.0;*- PO~ 1 P05 Si044:_:"51207_
fﬁr&@"ﬁ%%{ ) : ) . : ‘
e , 322 839} 892 912 919 . 929 4787 4718 4693 , 4658| 3141 3137
¢ 6 6, 6 6 6 4 4. 4 4| 4 a
m AN U N - T A2 S A O
N : 2 24T 5. r=np(R—33)/(4-5—RD
Si0, 1 FepO, | Orq0; | ALO., e BRI 1o Tit .
— G" [ ' - | “““l' T @A) 2<R'<2.5 8i0, : ngi—a, Sig0;——:
81,045 E szog,-—‘ Si0; | FeOg— ;Cr033—E AlO2- @/2H AT B. a=2n5i (R —2) /(R —1°5)
8181 | 8123 | 3110 | 1rs7 1695 1 1793 D 25<R <3 81,0577 : (/2D —B. S0
4 I 4 A4 4 ' 4 l 4 28 #HAFT 5. B=nsi(R'—2-5)/(7T—2R")
3 2 1 1. 1- 1 (3 R'=3 8i0; -, Si0ss'~ i Sig0'-,
o ’ " 81,0583 S1045—, Si:0s wfIcHAFT 3 .
KB3AFvroigsgo wt% &xi, % 045 Firk (4 3<R' <35 81,055 1 (nsi/3)—¢, Si0Ff-:
Mi ¢ LTFTRK X2 T=r4r8Ew 2kKD 5. B/2¢ BNHEfFET . =R —3)/(13-5—3R")
n1=(xi/Mi)/(§Xi/Mj)xzixleO ------------ 2-6> (5 3:53<R'<4 Si05-: (msif2D—n, SiOH:

BiEICB®YI L X 51 Ca0, FeO, MnO ---o Eidk,
P;0;, SiOz, AlO, OB o 4 YA D X T OREE
2 LT eKeal/g-mol Xz g-ion, FgEoBEJ 0% H O
BERTORMECRFCITHRMEBIRCRL b h
T3, 2 Py0;, SiOp &3t EiHk» s O-— 2 Lo
HEICET T, whlZaBPRIF YD TREnhE
XKwo. £hica O/P, OS5 T hif k. 48
o = A BOMBBE oMo 0-- offl 30 i & 3
Ha b ’

R=0/P= {20 X @npep/nsiesi+2nrep

+2nFeeret --eee- D+45np}/2np

............ )
R’ =0/8i= {20 X (nsiesi/ nsiesi+ 2npep
i
+2npefFet oo s )4 2ngi} fNgy  ceeeeres e (2-8)

zofh OfAl, Of/Fe v OfOr & % R 5HELHI3K
3. T AT e KU esirANER 4,737, 3,141 W
3. Kicto R R o KwIiiitoT=> CD*EI%%'T
d RS FH OB HEET S L LTUTKE &
. H—-ic RriowTiz ’
(1) 2'5<R<3 POs5:np—e, PO;~:
2¢ BT B. e=np(R—2'3)/(3'5—-R)
(2) 3<R<3:5 PO, :2np—3, PO~
B/2 #HAEF 5. B=4np(R—3)/R—2°5)
(3) 85<R<«4 PO;'- :np—y, PO/ :

24 BT B, p=na(R —3:5)/(9—2R"D
cHE DU E LT ISn(me/d) 2R D 2. Z0E
O/Al, O/Fe zvs O/Or %3 BiFEEE €@ 3 1IE W2
ko 3 & 3B TFici 2 2% 3 e il i3
ST ML L. ziv IcBio & o PR
oBD I BAEELT ‘E-;IZA P Y, 2201 =7y
piy N
KowT 3 LT3 eH3EE 2R 2D
REOHBE D TR ¢ 2 KR » bERHICEY
Thes, 3=x,3/3=y & LTHMOTRIERD S

& N

y= 5+ 75@-=0L076 L.ivverernriaciaasinrarosrsiaenen -9
<$ 3., cOHOoRFRRMETEHELTWILEZLT
23,

() Z2n(mefc) FHix inCTnsICD/fﬂCme/c) DEH

/1'%%*&@&:':#6%7 2 BRI RIRE © ST 2 PICHL Y
=27 9 X oREBEXIRTEEE 2,.3.;//7‘; P (Ca0) /(5102
CELT7oo b33 4, 5 RUBEH L 5. W
I 30 B BURHATETE 2 & MH T CMUCHIR X e
PoTHoT, ZO3EHINTEBL 2 oI nid
&, X .5;;;/21 DREAEFELPSHE(BRIEI T

3. zhix (Ca0)/(8i02) k ¥ X 2M 2 PIHFTD B .
e = EroicBE vt Y. K. Zea™ w J.
Chipman? o5 LEHE LT & 2 (CHploF R



16 BURICING 2 o 1 + BT O-T 566

/\IX‘J/’) " R
YOG L X270

~0P OO0 1 x

)3
a/‘os

T T 7 y 77 B &7 50 557
: ——> Zn(mEfC) K cal/ite!

W3E %= 35 vro In(me/c) Keal/Mol & 3In(me/c)/In(me/c): D EfH
5 A

e , - o RGREED :
’60 . _7'% ((:;3%":21} ]65[ ﬁggq) o ng[ Eg( 7w u B) o ]
L AN SE S B) i W =@ 8) KM BEC 0 4
[ZO 0 © !_‘lg [ \_,) ]2 ‘IZﬂ'Eﬁ( w n C) ok o [Z /20 o o ,7?
: 9/011 10 (P)M’ :é. 10Dl ) ¢ 1
P50 1 f*&‘}- g®° g 95’* ) T
a <5) B ©) ¢ G).
5 60 -5’@ . 51/3 ﬁt‘ {64
TW | ng. , o 4§'4p 8 | -4%
20t ‘2T 21,- o zT /| -zT
270 760 290 309 70 52 5&7 j’Tﬂ 6’-4 45 06 &7 2 24 24 26 28 3 37 34 35

—> En(ME/C) K cal/Mol > %/g —> (Ca0)/(5i05)

WA =5 v ro InGne/cd)Kcal/dol 45 5 P v D E/Z 3 6 =3 v ro (Cad)/(Ri0)
A
& B U BB RE o B Rt B OF BE A DE%J% & REBER U R o B R )

IV. BERS Y50z, =D

Rohr. chicXoT—lE 332 33 DELEL L & IBRORBE

TORPERTI L. 2o 7:* DRSBTS
3%, e (GaO)/(glon) R/AEE 2 eyl 3

r

2 212 DOF AV IREL LS, ¢ I R 2 B 5, LV\%D CH Y, RT g9 SDER "*}?z»ME&'ﬁ‘gv) g

o> NIiE :‘% 43 > i-' 5 =) \.
ISR DK 2 DML it @-3) Ko Qf(“vaon)tf’ il ~ 27 w T B & BT 0 2 LIFER R

T DH 24 VAT ¢ & BRI <3 525, oo
FBIHICERIBESMAIG3 2 & 33 fiﬂ‘ﬁ =5 Y,
L L (n+n)RT mizt Qr (ML,0,) o Bps4cp & 35453
HE, 2 Hix 5/{2 2 1,600°C EFjfziciswvT L hiz y

.
(@) 4REELERZyro~srT v AGE

o e Ez B,
BnrdotTR3. ‘““h?‘-ﬁ*«‘cwzﬂzzr'—ﬁ&%ﬂu};l}b‘t/TLr-

WMRITEFLE I Uz 2/2 EEOFHRE L YL

%Cf&mﬁﬁmfosm,mmmeﬁ@urmma
LR —DOHICRY = 27 v 7N OREBIBER Y o

"*BI&'D z (Dnﬂkj; f.'&'l\f”"?&f‘ﬂ;c TSNP R e S



567 BURICINT 2R 4 F Y EEIco T 17

Bz oEICIBAENHER(BLLD 20 cEY
filc TR EFH RS T, HEHAMERLTELREL
2. co3EPA, BRUCofforfEELL5. &
SAOTEEE 7, 8 FlicRmLE. chRATS, =7
0 Z R E(F20-5i0z2, MaD-5i02)%

ZRB(L0-Fe0- Si0E
200 = MEERIES

o

~———l
50 400 950 S00 550
—> Za(mé/c) Kc:zl/Ma[

HTEH =3 wsro In(me/c) Keal/Mol &
FmoHEmE (Hw & ofifE

220 & R (Ca0-Fe0-5:07)2
.00 x Bprt RURIR ‘
/801 V
"y
’
| 4
2¢
90
80} 4
FOL- A .
g 12 02 3 p4 /a3 g6 47 08 49 !
—(Ca 0/51’02

$8[E =3 yvro CaOfSi0; & HwFHRE
B oRfF

Foif 2 BUETREOF 15 T, 3 L WERIHEYNGTY

B EE— OB EHRCEOTes. 33 Kk
DERIBACEV DR L ORIEITWEL LR T 3.
B8 Ecik m h R e it 2. B o@EEr 80
Ik, AL Fayalite, A T =, =X HiE, F=%7
12, ERPETFEE, BILEARE I o BB IRRE 0
£HICbE2o2Tw3. B LTI HIBKDE 10
@mautxam,ﬂ%zmanwﬁ%@ﬁ&%mtk

w27y 7 NEMECHEEZZ LT3 3 0a0/8i0s
HICED TR e OREOHEAD L 2 @R SR B
EEIRDOWTRBEHESCHEERDD sl VD,
C wit 30 & » B JEEFREc D v o ME 2 RAE N
# 1 Eomd cEH—oFiit ok, b z0BAK
37 e MR —ERR R THR Y b RN EE
BEIEIC X D T = o8 2 FE4rT0tr = & 2 MRz v &
EWINE. RLITWUNEL VBT Vo, Lol
BUEERMTEER T AR bNRTH 3 5

) ERIX 7 v ot

W27 927% Fe o Cu oBBL LR 7 ¥, R—
MROGFIERR E bEo L TVEM o L RE B, e

HECYRIER

MBI

BRMERIMIEE

%2K7%

Fayalite

IRER(Ca0-5i0;):%

2 RR(RO-Map0-5i02)iF

e R:AL, Fe, Mn, Mg, Ca 8N

PPOx0OO®O

°
o o 9 ) ° o
o ) © %0
, 8 N

l0f4lﬂ'6'lﬂ:3' ZI’AII"IZ

— gz

HIE =RZwro BZ/AE & K5I
i (Had & oI

o EBITIHF

36| o ETIHEE

54 ' o EEEFRIPF

2 far ,’ X ¥32KFT

] ] & “RE(C0-5/0:)F
L €] & ZRA(RO-Nap0-5i02)i%
48 Lol '
. 9 °

T “ foob . o . .

4 ‘, .ll N o° 8 3 2 -

42 * ! '-)l‘ e " &g, ouQ, ° .

g [ 7! R

[/ 05 ! o2 25 3 3 4 45 5

) — (20/5i05
%10[@} 23 970 Ca0/Si0. & FEWFIFE
e (Hv) & oRifR

74
130 ] e :
20 ° °
b7/ - . o
/00 ¢ o o

P agl ° '

Tw ot
7 _
6 ..
50|

B I R v R YV VR VR TR
——)Z/E .
8/ A
FILE BEMTFHAS v i/i L EW
BHEEE (Hu) & oBfF

w0 %, FeO ofp Tisyw Wistite (88 2 R 3%
FToOBRBIT &R BT, FLTHAIZI 4+ 38
FLTwd o, RoTEILIED & 5 el hizk3
B EEERICEL R . ED25 v o RKIEEO L
2 O~ KEB LT ANERCIBLTESEELS
T2zl abi{EroFEcBIICE D LifEET 30
&i@i_i‘zjiﬁf;w.

(4) o< Grotthuss ENITIR L'C};ﬁﬁﬁ’»f + viT X

z 0—- oig= wﬁxbn 7 & AUE S0 e n |
HWLE O 22 R=0/Si &/~ 3 iz Si05~ ko<
Si04*- &z L, BHIE Si0;~ K 3 nbmitize.,




18 BRIV & $hE D 4 + > yPRIIcDT 468

WIIEIT 6T 33EHR A4 4 v DFFfEIRE TR EHRY S
EFRITLDEFEZ Iz,

(=) MBgic Fet* Mn*+ AP+ ®iz Catt oB
Fho Bk e, & 2 2IF O. Esin® <= Kheinman2®
DRYILHIH LT3 3 &, Fayalite 21§82 7 §H5ie 5
2 LT 1,600°0 firw 2Fe**.0-750-=.02581,0,5-.
0:168i,0¢°~ Dk e o TH ¥ x BN H 2 it
(Ca0)2-8i0; Mz 3 & 2L RMTT 3. chix BHE
oXEH O-— # SixOy—— oIz h T Si08— 28
Fgg i, Fet+ 13 Ca*t* L V4 4 »BREiATeo
T B0 BRI L2 Catt @HERNERK
Si04 - o MEICEILTHEE T 35 b TH 3. 2
OB THEBD OEDD /AT BB s — o > it
RE i yilErR ch enET 3.

(~) iz Nay0-58i0, %:f:——ﬁgezvgriomgxu@

EMA DL, FIED e XFREWEXHPLHHEIETH I
Er 2RIV #HFD T 3 LW, ALY a7
I s F 2o TR Tz 2z, ALY
A BERS 3.

© &R =5 v ot

oM WIEE BRI RECHLOEN o tH
Y, ETHBRRE LTEAT 2L H¥EERh T3,
LT VR S B B h e BT 5 L BIE
L4 ZETEEDEREL S5, ER = 5 v Y EER
DRV ELRE T L. b O.Esin®™ 3358 L
Twd X 5ic, KRN e 2EPHZRIET 20 >TH
FIT SO BEMbT 2L o W ET T3 L Bizh 3 5b
THDH. Zwifitky 2o TCEERKRRG T p=9F5. &
L O. Esin? DT 7. 3EBRA A >R X 218
i 810418108~ —=Ri0;~—»8i05— -2 2 2 I PR ¢
BAOEL, ne MBI A>OREL R IIEERITE
. 2B o CoBERI I I E L o8RRI
kDT RERZ LTS S5, Rk »T yronF
HE VeL, 76V i 2¥EZ, 1,400°0 s
(2—n)Fe0.nCa0.8i0; » n=0~1-25IcbE2CF o
gL, n=2 b (Ca0)s-8i0; icftihT 3 & V=
Oz d o s (Ca0)g-8i0s 34+ RS LZ L
DTH P i<k Kheinman®™ oF£2LHH . 20
X5 LHfEcowTCy In 9T oRFE # 3 o T,

Iny=CQ/RID+B’ &3 = 2 #HH2 o <, Bk
#1123 Q, B cHET s 05 ELL N 345, ERBHG

K EERLTW 2 2R IR Te .

V. # @

JiBegize.

BRI 3T 3 P oI swTr H Schenck, F.
Korber & W. Oelsen 20t % 2 Nito 3 Chawx
IR X2 Ty VEEIR 5, RECTMES:DIFEI 4 —
BEERLTW3. RLEAANHZMBCHZOoFEHAEZEL
B “ Slag control” % 3o :FBMICHEFET I EG
. 24tz Schenck %503 v D —IE R I B
HWFdockasldtS—F s 7RG =7 97 20
VTOTCERLEFLERTHELRD L.

) EBEE RSB THER= 7 v 7@ 4 i

BIERcic B, BHTOREBA & VIt LT3, 22T
EERA 4 o, B A B —RBKmRbsh3 i
CHIRE D ZRIBEE LIS R BT ER KD s 4ED
BMIICHD THA + v 2 H3T 5. W4+ »IREEER
D TCTEMEOHE LR LR T2 v, Kheinman?b
(Ca0),-8i0,, CaQ.Fe0, o JEfifikikic 3-fo T 3 35,
PUESFERABET 0% T L & LTI .

2 z20k5hFRIct oLk HEATILDE L

TRZF 9 2rEiJiEE B= Sn(melcd Hix Br En(ms/c)/

‘4‘57&(7ns/c) BRI, ToHE 7 'lfjﬁg‘ﬁlf‘ X/ fﬁﬁ??

SPRIY T N
(waaZﬁ@bﬁﬁﬁbﬁﬁﬂﬁﬁﬁm~ﬂﬂcBR
i Br QEIELRESS S, ML TRTE

T ¢, X Vi @ﬁm@%ﬁ,m%&v%ﬁﬁ
FEERBLT O-"- EEE A A4 R4 * v SE0RE

OEINTEO>THA A SN EErc L FHRBZ T

55.

W Teoic, T2icierELr B iz Br ho (»n)
BEICHERT D = A BEICESE T o6
&kawfm%&mlu%r;~%mmm%§na.
THR =Ty rREES O ERD K 5 LT 5 EEQFH
Wen D, che2go [5-~] Kilvie. 5F
OHME 2L VRS2 E 0. Esin & V. Kozheurov?? 12
CaO ny, FeO na J1s Si0n,/2 = 2@ EIIEMERIC 9 s
T FeO o HLEIER i+ = {0°5%(1—0-5Z)1-s7(2—

DY ZA-vA-5-Z0-Y 28z k. zZzIT y=1—-72
R—-152), Z: 0~ 224+ »BEECD T 3 ludE =

ngf {ne+(ny/2)} =HoT, Ca** Fet+ O-— R8i0,*-
DRG=rbu Emp LI DERELRBED
J. Chipman {217~ 255 log f=
=0-2(1-2D)4+0-7(1—-2)? 'hgaﬂdbéﬂ\ LS bas i {id
¢ Esin o5 2 D EEMIR T 3. FHic
O—— oiFinfFEEur A, M. Samarin & L. A. Shvarts-
man®ic k T log fo- - =1.53Nsi0,+——0.17 & S5



569 BRI B Mo 4 A BB onT 19

2ink. zhp J. Chipman o7~ 22w TH Y
Nsio— iz SiOf- o241 + »RBEREH 3 3 &<
Npo, S~ AT Tw3. ok 5uFFORIOIH
ke, ALY ISR I PR LAY IS PRTE SR AL B DD I ]
Mo ERERED b Tw3. ZhERK X2 TER @I
W IMERREENECHEE: LTHCREZ MoEID
2 HERBPLATHS. Thic X2 THEN—FELHE
MEE A A YENCRETR L AB M & 3 v7, “ Slag
control” @ & “ Reaction control” z 2 ERe i d
cETH D5, '

LTV
coErBSs kB Y, TR Bo  EREHREER,
AN e BB JE B 3 o L e, BTk
HoeBHIER- K, BHAEH—%, W LA TR+,
B AR ARG TR N2 U, RERFEAR

E@ﬁbmmﬁiﬁk@f®$¥ﬁiﬁﬁ@ﬁﬁﬁﬁﬁ‘

EELEWEES. RIE=T y 7R EHE X 0L
DR 2R S L@t T, WAoo % ( oF 4 Ik
OB RS Ho IR, CHERFE TERWTI
KD 3. (B 25 4 12 BHED
S ;
D H. Schehck; Physikalische Chemie der
Eisenhiittenprozesse I1. (1934 21
2) W4 Ghed, 29 (1948) 10~11, 809
3) G. Tammann: Arch. Eisenhiittenwesen, §
(1931,1932) 71
4) P. Herasymenko: Trans. Faraday Soc., 34
‘ (1938) 1245
5) P. Herasymenko: Arch. Eisenhiittenwesen,
13 (1940) 369
6 BT, MK G2, 83 (194D 1~8, 2
D BT, & ii4dd, 36 (19500 1, 9

&

10D
11D
12)
13)
14)
15)

16)

ip)
18)

192

20)

21y

BT, TR Shadm, 34 (1948) 12 1

F, B @R, 36 (19500 1, 6

BT, 7% Sk, BE: @ixM, 86 (1350
3, 1 ‘

B, & AREBags, I 3948 11~
12, 23

Lo Ohing‘Chavng & G, Derge: Trans, Al
M.E., Iron & Steel Div., 172 {1947 90
BT, ik AEWE, 2 (950D 3, 96
Wk, BF: HAsAt kg, (1950) 4 B
BT, #5 A@EWge, 2 (1950) 5, 234

K FHEReBIMBIEN Bk, 2152 3
(1949

BT, 48 HARSHESGS, 13 (1949) 10, 14
M. L. Huggins & Kuan-Han Sun: J.
Physical Chemistry, 80 (1946) 4, 319
Bichowsky & Rossini: The Thermochemi-
stry of the Chemical Substances, 1936
BT, ZF, AR gE: e, 36 (19500 12, 4
Y. K. Zea: J. Iron & Steel Inst. 151 (1945)
1, 459

J. Chipman: Trans. ALM.E., 145 (1941) 9
0. Esin: Chemical Abstracts, 43 (1949)

- April/25
- Kheinman: Chemical Abstracts, 40 (1946)

May /10, 2674

BT, #%: HAGMGEHRE, (949 10 A
&, BT HAGEIR R, (950 4 B
O. Esin & V. EKozheurov: Chemical Ab-
stracts, 48 (1949) April/25 '

A, M. Samarin & L. A. Shvartsman:
Chemical Abstracts, 44 (1950) March/10




