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ON THE COMPOSITION OF CALCIUM SILICIDE SLAGS
AND THE BEHAVIOR OF SILICON IN METALLURGY

Isao Nakamoto, Hiroshi Saito, Toshio Toyota and Katumi Mizumaksi.

Synoosis: : -

As the first step of the studies on the productlon of calcium sxhc:de the authors investi-
gated the composition both of slags and inclusions in it and obtained the following results;

(1) Slags produced by CaO as well as CaC; method always gave a higher value over 100%
as the sum of analytical fractions and their properties were very difféerent from those to be
considered from the values. But we found that the proper-ties did not depend upon the metallic
particles.
"~ (2) SiC in the slags of Ca0-Si0,-SiC- CaCz—C system was easﬂy determmable by our method
in which the sample was heated in air at 800+20°C for several hours before analysis of SiC.

- (3) From the results obtained by this method, the slags of the above two kinds'contained
10~209; SiC and the sum .obtained by the usual method could be deduced approximately to
1002, : : A e PERTTTEE

(4) 'In conclusions we found that a fact had been overlooked that a considerable quantity
of SiC was dispersing and followed when the slag was tapplng out from the furnace on the

normal operations.’
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Moreover the behaviour of SiC was dlscussed metallurgxcally
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Table | IEFICEAIRE S 7 = 0 7 0 4 LD
—RRHTERIT & D FEERITOERD Si v CaCy L
£ Ca X Al 133-XT SiO;, CaO 35X rALLO;
EUTHIEL, CaC: HADCRT~NTHEMCELTE
HINb EEATHBUGTEOETATH 5. Mk
Sk &} EREOFRIZIZ I 1109% 1238 UELS b S EsE
U HB EOHEEE X hHEEI N A EL D R TEO-
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Fig. 1. Inclusions in the slags.
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DIEEIE & P ICKTBRR OE RIS & U TEROFER X
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Table 1. Analysed results by usual methods of the slags. (%)
i i B |
No ! SlOg CaO C.an MgO ' ‘FeO Alzo:; C 'S +P2051 Total i CaO/Si02

: ;
1 i j 4525 5304 | 2°0% 0°80 0°42 5°02 6°14 054 | 113°27 - 1°17
2 Slags by | 3840 5064 1 €°23 | 0°90 0°95 7°85 427 065 1 109°89 1°32
3 CagO- i 40°90 52°30 ] 5°93 0°38 0°41 4°85 487 047 11011 1°28
4 method v 3392 5891 1 7°15 058 0°'85 6°15 388 ! "0°52 11206 1°74
5 5 36°00 5664 7°01 061 054 4°91 444 . (0°58 110°73 1°57
6 i‘ 33*71 59°95 536 | 0°63 | 041 i 505 415 ¢ 0°70 10996 1°78
7 43728 | 47°08 . 4°70 0.75 045 , 7°33 5.04 . 0°56  109°19 109
.8 Slags by 4225 ) 5277 624 071 072 : 4-01 5°14 | 0°52 112°36 125
9 CagC v 42°50 | 49°53  3.47 | 0.62 | 0'43 | 7°37 4740 | 0°48  108°80 1717
10 methgod 3975 : 53°C5 5.85 | 067 0-57 L 4°87 575 & 064 111*15 1°33
1t : 4300, 48.94: 4°80 | 072 | 0°48 | 6°07 | 5°49 ~ 061 110°1l i'14
12 | 35744 56°96 572 | 0°79 | 0.82 -3'20 | 4°31 | 0°59 107°83 1°60

i I L

— 14 —



AL ESLiE oMk & SIC o B)fFIc2>TT 1163

1275 500 F gk ALG SOFETAHED
SED S FTEICETOBER A 5 C EVEA BN D
CaC, SEEROREN 2D CH, OSBEXRHEL 1
I 67% b LR ZNEETH DI EMLEAT
FRLUTINEERS. LD T Table 2 OfERZ
5 NIT Table 1 £ T CaC, J;lﬂo)C@#ﬁ%’;’?gﬁi?@

HENTWVWA L ELDEAT, EEREDTIH 100% 2 L.

Z AEERIZ SiIC O5FICI AHEEENRES KTH B
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Table 2. Some quéntities of the metallic
_ particles in the slags.

No.| Evolved H, by 40%—- | Maetallic particles
"1 NaOH cc/g contents %
2 0°95 0°0%9
4 1°04 0°10
10 2°61 0°25
12 2°52 024

SRS b O KA FEGE S X v E Rk Table 1
DOSIFIT KD TRBOSHEIZ NaO: ZRWAEEITE
STHY, —BEREGRED S HTED 108 L TRER{LY
%EEL, CaCy it DWW TIXEEREIL L DTz-

Cit2TiRER %28 HCI z(nﬁ%ﬁ%jwn«
2 Mgk D RIS L CBRgREIC D TERL . &R
BT OMFERDFERIC-DV TR Bardoni®@ HkIKHEL
T 40% NaOH 1Tk 248 270, FEX I3 FEHH
Bzt b CoHo ZWHINE L% losvay ?ﬁifs@s)btf C:H;
OEZL/IDNT L 2HERL T He & CH, PEERIT X
bﬁ%?mﬁbt

SiC @ﬁ%ﬁi% c‘:fﬂﬁ?ﬁd)ﬁﬁﬁﬁ

1. SEPEEEOIE

SiC DS BEER 2T EIROWER ZFER T 51TH DT
RSB B — A4 FEEgLEARO SIC LiEEE C OoHE
SERGL I EEABNB D, TTCNVHETRE
EONWTHE LTz, gdo SiC 258EFRT 5 5%
& L TIATHAR SiC 4 g it # U TR HoFe L33
TROIRAW T TAE L EHRD Si0: 2BELEED >
ALLT-Si0: & L TER 3 B T R OV S B ARTEME
ABFESCISVT NaOH LUSRISET 5 # 2 2 HhEt S
BHEIWEZL LN, FiFEWTIE SiC 2K
LT BRB TV Si0: DBREDFSEESERIBZ

5D, BEIXOWTIZEBEIEETREEEALGN
IpNTHEE L3 SIC prERHITIT B ELEIREEE
A3 830°CHTH 5D, g C DEPEBAIREREED

1I1.

FMEN C &R FI U ToEER 21T >~  BAstEt e
Rl CERESEZBEILIZ. CaCy L2 TIR Z DI
JVEBIE RS2 400~500°CI0 TG4 ) CaO & CitE 34
HanzHEEL s EEAOND. FEREELTR
{b2ER SiC 109% (SiC fiigE 97°32%), 57 74 +C
505 (AXEES Fixed-C 97.38%), CaC;5% (C.H. %

" 45 2851/ kg), 2Ca0-Si0; 80% (CaO 58+63, SiO,

37°46%) DRSS HE % AL EEHE 80mesh DFER & L,
SEFTBUR 2 g & U TAEMULERE 25cc REEHIRICT =
o 7 VIETH, MEEEORRHIH HCl [ ToiE
B7 A~A MCTHERL, BREEE CIIBRERIC TH
TR EELTE TRt 2REILI.. Fig. 2
12 SiC LISt CoF% 100% & L ToERIgeRt O
SHEER SR LIZA D Th b 7504£20°C 1T 8~9 B
L < 1 800+£20°Ca4z 4~5 Bt 3 v SiC BlStod
Ciiz E ALSESITBRBEL, BECR2ERT L &ITL
DiIFEAYEERPERLC L2 SIC 2580EEL
A7 LIXBES M THB. Table 3 ITHIFEME & SHIHED
W Z,RT-

C%
S

3 ¢

§ .

Combustion rate of C except §7

3

Time h. —>
Determinating separate combustion
condition of C in SiC and another.

Fig. 2.

Table 3. Ahalysed results of known-samples.

. (SiC contents 9°74%,)

Found values

Condition of Calculated one

SiC found %

" treatment %,
7504 20°C, 8hrs 9°84 +0°11
” . 980 ' +0°06
800+ 20°C, 5hrs 9°79 +0°05
4 9°76 +0°02

2. SiC OpEEEE & SRR
FROKER L h SiC OAEEESERTEL LITEL
1Bz T, EaRDFHEEI L1232 T Table 1 OEGEHT
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Table 4. Determined SiC contents and the slags compositions. (%)
i - k| N il
No Assortment SiQ. SiC C. CaO CaC; . Others Total =~ Ca0/SiO,
I ' Slags by 16°94 | 18°87 | 0+48 |° 53-04 2°C6 €78 - . 98°17 3913
2 | gs by 21715 | 11°50 | 0-82 50°64 623 | 1035 | 100°69 2739
3 ' caO- 18'67 | 14°82 | 0%42 | 52°30 | 5-93 6°11° | ‘o825 ‘| 280
4 | ethod | 886! 1669 | 087 5891 7715 | 8'20. | .100'68 . 6.64
5 1 ™ | 15°82 | 13745 | 0°40 56° 64 7°01 | 6'64 | 99795 ! 3+58
6 | | 16727 | 11°62 | 0%66 5995 5'36 | 6°79 100765 | 3°69
] 4
7 ' Siags b 2472 | 1237 1°32 47-c8 4+70 ! 9:09 9928 " | 1°90
8 gs by 18'67 1 15°72 | 0<42-| 5277 6°24 . | 59 9978 282
9 . CaCs 2567 | 1122 | 1+03 49°53 3°47 8490 99-82 ' 1°93
10 1 ethod 15'67 [ 16705 | 1+93 5305 585 675 | 9930 3°39
T v 2060 | 14°93 | 1°01 48794 4°80 788 98 16 238
12 | 20°86 9'69 | 140 5696 572 5440 100703 283
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T & B4 O S EREOFIZ, 1213 100% &2 Tish,
Table | O SEZ{EDFIH 100% % ¢ 7 2 EEE SiC
OEFIKERLIZEDTH A EIFBELHTH Y, Bk
DELFEDMRE 4 Table 4 DFHEL Y HE A 1185
RITGHEET X %

IS DS IC E O TomUZED 519 Si0om
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THUREIRBWEBDNS. Fig. | TEDSNINE
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A
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) o ORI TIZ .
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ERESRF Fig. 4 O g0 ICHEET 3 1D g
FORTTRARG & £REBOEMRESREROBEREK
PHDLTII B LIETAEETH D, L bCaSiy
U< Si & CORSH Fig. 3 )KRd —4F™ O
WMﬁﬁ%akﬁéﬁ&@@@bf%%@ﬁ%%oca
b D B SiC D& b 1B THELIIT SiC
@iﬂmibﬁi%%kbﬁsw4lm%ﬁ¥M$E@
PIEIE L THEAIZSE SN, D83 NIk FI3Fig. 3
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Fig. 3. — AFr diagram for SiC- -forming reactlons

from calcium silicide and C.
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-~ Electrode.
Raw material layer.

= Principal reaction
zZone.

=— Carbon.
Metal layer

- ing metal by SiCY
Fig. 4. State of the electric furnace on
reﬁmng calcium silicide.
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Table 4 TR AH0XSBEORKE SIC BHEEE & i
WEAMCEE S AREE & 225 B D EHERI NG, LIohso
TEITHOBHEROEI M, (4) 3L (5) XOEF
HRIFENZEE SIC DEFUIRBRMICEL <AL
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e hbo e ) 3 SRR EEIRERENC b — 3
A4 NESEE & B I—RS AT ERIC X B TEEEOMIZEIT,
100% 2T, FEEOHRIZSIHEL VfEEI NS LD
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BEEETFONERZ EAE ST & RFEDIZ.
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3. LOFEEEHICKHERD &c%ﬁ%bt#%,
FOEEET 10~20% IGEL EROEFO COBEFE
i SIC & LTHAET S C & 2FEDMFERIE SIC »=
Hir3s SIC-C DREHTHB L L2PHEPITUR
L OSICOFEEME H —BAHTIRIC L DTE 6172 8i0:
FEEEP L L IR ERS OEEEDFIZIZIT 100%
TéHh, EHIZ SiI0O DEEIZERTAIBREL LLET
BN A R & ER RS IITE A S RN ER
DTN ERREDIC. .

4, REHEPERO SIC OBYTIROVWTIE FEDO LR
7 DEEEIFEOEE & U TEERERDOEEDOE L 5 O
AREE s, AR B TRFASESRT
Cioﬁ%ﬁﬁﬂ“&tﬁ‘aﬁbfﬁ?hx?ﬂ% SiC 2 Tid
FOoNRMEINTH D, PHESEBIBDLNTNG
W & BRSSO SIC OBEMTIROWV TETOEER
79 & &I, —RESIFORBESGHETIE SiIC D&
REAREZEROERE MDD 5 FAEMICIT B
BDTHB L ERHEEL .
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HYDROGEN IN MOLTEN STEEL (II)

fej

‘(Several experiments on behavior of hydrogen in molten steel)
Shigeki Srwa

Synopsis: .

Behavior of hydrogen in liquid steel molten in a high-frequency induction furnace was stu-
died by means of the new vacuum sampling technique and vacuum-fusion method with an im-
proved thermoconductivity method for analysing the specimens. The following discoveries
were made: . '

1) Hydrogen in the liquid steel tended to escape from the surface of the steel bath to
atmosphere, and the tendency was intensified when the steel had high hydrogen value.
When the liquid steel was covered with slag layer, .hydrogen in the steel enriched by H. or
H,O seemed to decrease to some extent, while it decreased rapidly when the slag was taken
‘off and molten steel surface was exposed to air. )

2) As to the relation between (H] in liquid steel and Pgrso in the atmosphere, the equation
stated by D. J. Carney, J. Chipman and N. J. Grant could not be applied when the bare
molten steel was exposed to atmosghere containing Pg,o, because Pgso on the surface layer
of the steel was considered to be not the same as Py, in the atmosphere. Author suggested
that the relation should be considered as under steady condition when there was an equiva-
lent flow of diffusion of H,O and H: in counter directions through the intermediate gas phase

Table 2. No.2 KRuyr4oC 1°10 3 L T° 1*32 &,

which was found between the surface of the liquid steel and the atmosphere.
3) Basic slag seemed to let H,O pass more easily than glass slag.
4) Small addition of titanium in liquid steel prevented hydrogen from escaping from the

steel specimens on and after solidification.

1. # 1

HERRSFIOBECE U SBERESREs X ENIGER T
BEERIGRBEIE LB SRRS 2/ L 33 o) I3 D
[H] 258 ABAEALTRTZHURENDS. COBRFRER
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U BREE LTI2 Table | QEFORED 6 G5
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&5 ED.
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> H AR ASERH, T
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Mo R Y SRS EREER © £fmrEe LT [H]
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KECHLTHS. PlEstAss Tt 13% Cr FAHFACE
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