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Desulphurization Behaviour of Liquid Iron in CaO Crucible by Adding Al

and Al Alloys

Synopsis:

Toru DEGAWA and Tohei OTOTANI

Experimental studies have been conducted on the desulphurization of molten iron, with different initial
contents of both oxygen and carbon, in CaO crucible after adding Al or Al alloys such as Al-B, Al-Si,

Al-Ba, and Al-Zr.

Desulphurization rate is shown to be affected by initial oxygen and carbon concentrations and to be signi-

. ficantly accelerated by the addition of boron with Al

These experimental results are interpreted based on

the slaging reaction on the crucible wall and by the thermodynamic equilibrium between the crucible wall

and the iron melt.
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Table 1. Chemical composition of Al-X alloys.

Al-X Alloy Content of X (wt%)*
Al-B B:36.18

Al-Si Si:49.12

Al-Ba Ba:44.13

Al-Zr Zr :50.8

* Al : Balance

IBF1 60 4E 10 ARGSHFERRICTREE B 61 4E 9 A 17 EZfF (Received Sep. 17, 1986)
* RN (R B E AR T (Machinery Headquarter, Mitsui Shipbuilding and Engineering Co., Ltd. 3-16-1

Tamahara Tamano Okayama pref. 706)

¥2 (BR)AF N - YH—F « a—KL—3 a3 1L (Metal Research Corporation)
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Under argon atmosphere at 1 600°C
Fig. 1. Effect of the amount of Al addition on de-
sulphurization rate of molten iron in calcia
crucible.
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[C] o : Initial carbon content [O]p : Initial oxygen content
Fig. 2. Effect of carbon content on desulphuriza-
tion behaviour by adding Al in low oxygen molten
iron.
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Fig. 3. Behaviour of desulphurization by complex
additives of Al and Al alloys.
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Fig. 4. Desulphurization behaviour by different
types of addition of Al, Si-Al alloy. In the case of
separate addition Si followed by Al.
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Fig. 5. Desulphurization behaviour by different
types of addition of Al, B, Al-B alloy. In the case
of separate addition, B followed by Al.

Y

4



AN T BOTHRESED Al RO Al &I X 5 ks 1687

0.1

AAl {measured values) (wth)

0.01

/
A

PRI BT |

0.01

0.1

AAl (calculated values from decreases of O and
S) (wth)
Under argon atmosphere at 1 600°C

Fig. 6. Relation between calculated and measured
values in decrease of Al in molten iron.
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Fig. 7. Effect of initial oxygen content on the re-
lation between [S] and [O] after adding Al in molten
iron in calcia crucible at 1 600°C.
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Fig. 8. ’Equilibriufn relation between Al and sul-
phur in molten iron in calcia crucible at 1 600°C.
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Fig. 9. Schematic diagram of effect of initial
oxygen and carbon contents on desulphurization
behaviour in molten iron in calcia crucible.
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CH O =CO:-errreeees Ceeetttteeteraeirrieeaeae. (6)

DX nH xS ST 0 7

 BATOLHREES R LD BIIB I NI YL - T

V32— P OEEYBEBRAERD ONED R THEHET
&%, —F, REGRFBHEEBVWIREBENSSZ DL
DO EEHEL 2 BHRE (Fig. 9 &) 35013
BERTEIZ BT 5 Al OBAILIUE & 347 LT CO Kishiie
20 CO S WHMIIHEMNIC 2 ET S0 L i
EEND.

Dtz oz tORBER KRETE ALO; 05
DITBEANDEFIC X DR KT L, OKEE, K
RFEBHTIE CO ILHFHEELAEVRIETH ), K
BHE, SHREBH T CO HHEE T 5 iz
HBHEN) T ENTES,

4-3 AI-M §&FMIC X 3 BEk

4-3-1 Al-Si & DHRM X % B

Al-Si /IS X D 52 ITEEIC Ca0-ALO3-Si0, %D
BRS 2S5 VBRSNS LIS RE. LArLoD
WA Si0, & A CaO OIEENRKTHFHEE NS,

COHEESOIE LA T 20 EHKP~D Si

LAl OREERMEREFo 7. ZOPIE Fig. 4,

Fig. S IR L2 "E &R E S ER M limicE L
WENRONL., Thbb Si i AT 5L
ZOBERICEMREWT % 2 BEE I ENE V02T
LCAETHRMT A & A O BIRRERE 133 < % v A5s)%
B, TR ORE L HEHEIZ Al ERDBEE XD
BV, DERIO%E Si OBMCX D Si0, DT,
FEHEICLDTHDITROEFAEILIRI ) &5 Al %

WIS % 2 & TR 7 OREMEANELE L BHGEE A
TBHA, SiO B VBELY S CaO DFENFEKT T
O ERERENS MG HEZEZONE. 20X
UZ Si0y DB DITREADAFHE IZ & 1) BIFRESE) Iz kK & <
BiebZ er@Booni.

4-3-2 Al-B A& X ABiHR

Ca0 A X T 7 OBBRIGIZ BT Bo03 IINIC X 5
KR SILIC & b 2 ) BiBRRE oM EAREIOS LT b,
F 72 Richarbson' 512 & 5 Ca0-B,0; RICH T 5 iEE
BUBBEOREFHERICE B &, K CaO 2 TBROY
AL BICX D Al BINEE O BEARASMEAE S B TR A
%, EB AI-B S HMGERE, FhEEE & b ICHY
ZEEDEPTERORVWER (Fig 3) pE 5.

4-3-3 B & Si O5EGEMIC X 5 Bk

B 12X% CaO A0 FBEOIEHALE & 5128 T 2
OIESHICB Al FFELCEMT A LTS
HIZF L VRSS2 5Nz (Fig. 5). Al £ B¢
HFIZLD B0IFBEREICB T B X T FHBAZ Bo0s A5
Mb s LI LB EMAICEVHEDET B 5.
TAT 7ML 7 CaO A DOWRHIRI 2/ 2 & 2R
LTWwWaB EHEEEND., FERMOMEEIBE Al &b
HEICHMT % & & T CaO-B,0; MM A5 D ITBEIC
e ashn, AIFBAEEDOE E X0 L BORIESHEIME
ALl Bbhs.

4-3-4 Al-X A& X BEHR

XTFEELLTLED Si, B DMz Ba, Zr % Al &
AL TESEPISEML 20T b F L ik B R
2% o7 (Fig. 3).

IF BaDEMco W CEBEAERY L LT
Al,03-BaO #3E 2 5 W5 552 DALA Y i3 X BRI C ik
BTE&RmD/. Thid Al-Ba 2 BB~RNT 5 &,
Ba ®F 212 Al ¥EER & RIS UIRBRARY & LT
Al,05-BaO #EHK S hzdh ozt Bbhs. KIC
BaO # 4R L 72 & LTd CaO-BaO RIRFEF DA 5 3
BOFBEDHANT A - TVIF—FO BaO Ik 25
BRETHENRROA LV E XD RERERICBVLTD
BEER~O BB VR ro /- b #ES RS,

T Zr OXFOFESGTIEILALRZ VDR CaO-
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