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Desiliconization of Molten Iron by Using of FeCly

Minoru SASABE, Shunji TAKASHIMA and Hiroyuki HIRASAWA

Synopsis :

If reaction products of steelmaking reaction are gaseous, some problems on produced slags are reduced.
Present work examined fundamentally, if desiliconization by vaporization method was possible or not.

About 30g of molten iron saturated by carbon and containing various amounts of silicon was melted in a
graphite crucible. When Cl; is blown into the molten iron, chlorination of silicon and ferrous metal occur-
red simultaneously. Since chlorination rate of ferrous metal is faster than that of silicon, silicon is en-
riched in the molten iron apparently. When FeCl, powder filled in a pocket of plunger made of graphite is
dipped into the molten iron, only silicon is chlorized.

The chlorination rate of silicon by FeCl, can be expressed as a first order reaction equation with respect
to silicon content in iron. The apparent rate constants of the reaction are affected by the plunger pocket
size and mass of molten iron. However, the rate constants are not affected by temperature.

The relationship among initial silicon content of the molten iron, [%Si]y, that at time i, [%Si],, mass of
FeCl, in the plunger pocket, W,, sum of mass of FeCl;, supplied to the molten iron, W, and mass of the
molten iron, W,, can be expressed as follows :

| [%Si], _ exp(—W,—1.05)
n [%Si]o WSO.Bl f

The major reaction product was observed as SiCl,.
Key words : steelmaking ; molten iron; desiliconization ; vaporization ; reaction kinetics; Si; Cl,; FeCl,;
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Table 1. Composition of samples (mass %).
Sample No. Si ’ C Fe
1 0.598 4.2 Bal.

2 0.650 4.2 Bal.

3 1.50 4.2 Bal.

4 2.17 4.2 Bal.

5 5.52 4.2 Bal.
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1:Cly cylinder, 2:Nj cylinder, 3:Silicagel, 4:Flow meter,
5:Gas mixture, 6:Deoxidation furnace, 7:Silicone rubber
stopper, 8:Mullite tube, 9:Alumina tube, 10:Graphite
12: Graphite crucible, 13:
Molten iron, 14:Graphite plate, 15:Thermocouple, 16:

NaOH aqueous solution, 17 : Aspirator
Fig. 1. Schematic illustration of experimental
apparatus used for chlorination by Cls.
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1: Silicone rubber stopper, 2:Mullite tube, 3:Plunger, 4:
Graphite crucible, 5:FeCls, 6 : Molten iron, 7:Graphite
plate, 8:Electric furnace, 9:Al foil, 10:Thermocouple,
11:Trap bleeder, 12:Teflon tube, 13:Distilled water, 14:
Bleeder

Fig. 2. Schematic illustration of experimental
apparatus used for desiliconization by FeCl,.
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Fig. 3. Relationship between silicon and carbon
contents and time after chlorination.

2 L7,

WL FeCl, ¥ 79 v Vv —0OR7y » MNIFEET
BRI, FeCly 2R L L CRIBT 5 = & % BELT
H7:%, 75V x—, FeCl,, FMKEL EOLEL
bOITRTCEZBERLVEFRRE L -EHOE L=
BORIZAN, COCZNVEOND SEE* D) A THE
fETAZLIZLDTEIEL /2.

3. X B ¥ R

3-1 ClL ICk B

Fig. 312 Cl, oUW & BHkboBEEB L UORE
REDBMRER L. RFRE ISR IC IS $IT L
AE—EDEERLTWAEY, BHEREE L2
AR & & b IR S TITD 2.

Fig. 4 3K oFERRI L, TOoERBRD L HEEE
ErLEtE L -BEROREELRLAELOTHS. MG
BEfE 30min ICBWTHKT S &, ShoEwa2k 3.2¢
1347 28 % DERDIEAL L2 EICHIN T B, F7-, HE
DEEE(0.02g 138 3% OEENEILShAZ LI
LTS, Zok)CHEFELELS N TRE» OB s
NTWwo2, BEOELEL Y LHOEILEDIE ) 2%
Wiz, RENY FERSRE SN LD RERIES
niz, DLEo#ERXY, $kolE UMz g, BE
BEALTE B Z e 7.

3:2 FeCl, IC& DR

FeCl, * KM L7275 v ¥ v — # BREAENICIEA T
HE, Iy TRIELZZBICHWENTTL S, FT v
TRUNCTEHE L 2R KIER L 2 WA HET 5. b
BE T TOMEEST A2EOICER ST WIS

4.0 jO»Oa
—e —weight loss of Fe *
—a —weight loss of Si
3.0 0.06
~— L ] ~—~
o o
i B
52.0p 0045
"] (]
wn 0
° e
oy 5
£ S
7
A/‘
0 L 0
0 10 20 30

Time (min)

Fig. 4. Relationship between weight losses of iron
and silicon and time after chlorination.
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Fig. 5. Schematic illustration of change in silicon
contents during desiliconization.
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Fig. 6. Relationship between silicon contents and
reaction time in the case of initial silicon content of
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Fig. 7. Effect of pocket size of plunger on desili-
conization rate in the case of initial silicon content
of 1.5% and sample weight of 5g.
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Fig. 8. Effect of temperature on desiliconization
rate in the case of initial silicon content of 2.2%.
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Fig. 9. First order plots for silicon contents in
molten iron in the case of 6 mm in diameter and 50
mm in depth of plunger pocket.
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Fig. 11. Relationship between ratio of silicon con-

tent at time i to initial silicon content and mass of
added FeCl; in the case of sample weight of 5g at
1 250°C.

log k’=—0.81log W, — 0.20
2T, W, RESAHESECHMIEI g THEH. (4)E
(5)ArHUNEEREZ(6 )KL LTHEZHI EHFTE
5.

[%Si]. _ 0.63
[%Si], WS
41-3 RIEETBICELIITREORE

Fig. 10 i3, RELBEHKABEEL ST 4 -5 - L
HEREEICETARNIO—XKNIE 7Ty FTHAH.
77V —dAE 6mm, EE 50 mm DIE#EFHETH
A. HIREZENX 1400°C, BENE 1250°C DFPATH 5.
F7, RENL =M ZhZRABEEEMN 58 & 30g
FIRLTWAH, TORTIE, BR2TORICEEERICRK
B EEOHEIIHBEICH T A2, BEORE % BAH
HIERTERW,

KieRA(4)RTH 2 5N B4E, RbOHEEERR
LA EEPWERBEE VT, IIH B, A5
TRAFRKBEOBIEZIT2 T2V T, R FoRIE
REEBSRE KT L 2VWERZHBICETE R
B, RDZO2DH) bDWTFRANTHS.

(1)SiCly DIF#EAFHHE L X)L F—ZREIEHL &
HEREL LD, Tbb, BRENFGL 2BII2N, Si
DAL S B I EBE OBRE) ) 3w 5. — 7,

—In T ceeeeneiiiiiiiiiiiiiiiiieas (6)

Pocket size (mm) Massof FeClz
ID. depth
— 0 6¢ x12. 0.426¢g
05 f — o— 64 x 50 .85 g
. 64 x100 370 g
- Mass of sample 10g
i.r_z at 1250°C
& 0F
N
: |/ e
= K @7 o
]
c
= 005 / ° /
a o
-] ° Q ]
v :
o 4 2
o i M 2 : 2 A i
0 2 4 6 8 10 12
Mass of added FeChk(g)
Fig. 12. Relationship between ratio of silicon con-

tent at time 1 to initial silicon content and mass of
added FeCl, in the case of sample weight of 10 g at
1 250°C.



756 #% & @

75 & (1980) % 5 &

(LS B EE BB £ 72 13 W B A B B e B IR A5 <
hERKELEDHDOT, BEHOWD & EEEBDOHEKR
AHHZL T, Si DL JA 1 0 RS ERE E i
REDEBENBNL .

(2 )FeCly, H35ALE % 2 5 7290 12 SUC TR O RE 25K
TL, ’"VIORELZRLEOZIFIT-ENHEELZDT
Wb,

4-4 FeCl, ODFIARIE

Fig. 11 3B#HRABERBL 5g, KBRS 1250°C
DFE DA FeCl, 0fEHEE L —In[%Sil,/[%Silo
DHEBEEDLLDTHL. —ERHHILIC—EED
FeCl, % AL 72D T, $A FeCl, THE & & BRI A%
L, TOEFRE—EY7-0 D FeCl, &t AE TR S
NH(7)RTHLEEARTES,

[%Si], _
[%Si],
T, WA s hi FeCl, OMBEER, 7’ 3E

—1In

Mass of sample

— e 5g /

—_— 0 — ]Og .
015p s — 30g
Plunger pocket size
6#x50(mm)
1250°C .
~5 0.0} /-
[T2] L]
& .
= :
"2 . / ° o
E_J ; o /°
c
T 005}k ;/"/3
]
° * 8
/u
g &
a m
o I L 1 'l A L

0o 2 4 6 8 0 12
Mass of added FeClx(g)

Fig. 13. Relationship between ratio of silicon con-
tent at time i to initial silicon content and mass of
added FeCl, in the case of various sample weights
at 1250°C.

Table 3. Reaction ration of Si per unit FeCl,
weight, 7(1/g), at 1 250°C.

Size of plunger (mm) Mass of samples (g)
L D. X depth 5 10 30
6% 12.5 0.065 0.035 —
3% 50 0.065 — —
6X 50 0.0145 0.0086 0.0035
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N5 FeCly i3, ZBAENDHDDIHLD 0.9% THAH.

EHIC W,=200g £ ¥5H% W,;=229g, T bbb,
BEES N EHESHO 1.1 FEORERPLEL 2D, 20
EEBEIICHH SRS FeCly &, A SNZLDOD
LD 1.6% THA.

ZDEBBERISHERE LREF ORIV AICDE N
IR ZB. LoL, RRED FeCly & AR L 72
SiCly 3B EDOEZFHLTCTHMT LI ENTEDLD
T, KRGO FeCly &R S & TMEIT LN K LA
AN TESL, L L, BRICAZBOSIVF-BLY
BARICT B TRIVETH 5.
4-5 BUISER_LO7-HOWK%E

(2)RXDRT &I, 0GR EERD R O ST

BB, LEHDT, Vir b TOERDSREHK X

WHDPRIS A S IICET LR\, $/72, TOREE
BBTETdH 5O TY IREDKHAFIGIZ & 2 THF)
ThHHILVEEINS.

PlEiE, RioRA20EES¥ 52, WEZ22ZTHDEW
METHREL, T/, BHOEDLS FeCl, 2K XAt
AT BEIVIEEFRLTVAS,

37, (10)XD W, DXEEESISLSTH I 56
KU EVED L DT EIITLE FeCl, B2 /8T 5
ZLENURRTHS.

5. %

BUBOT T T v —IIHEKD FeCl, 2 FEL Si %
ERTHIRFERAGHPIEATL I LICKYEHEDOT
xpZLEWELAIIC LI

COBRBERICIIRO LD R E 2TV A,

1) Rs i RE EES&F O Si BEO—RIEE L
TR TE 5. '

2) KinEE AR EZOSEKICITITHAIT 5.

3) FULHEEICIREOHENR SN V.

4) BHRENERERY)IRAT S FeCl, DRI
KAV T arvary&fiv, POBRGERYKRELTS
LB TR L R EB LT

AR DO —E 2, BEA 60-62 £ LI A R FHLE
W& (—HERFZEC) 2%0), £/, TELERSESA,
AT (R, SEenskk)), T (3, k)=
X7F—), BEE GR, B8EHEY(K)), DEEOWH
NOTFiATbhs. BLTHELETS.
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