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Dephosphorization of Molten Carbon Saturated Iron with CaO-FeCl, Flux

Tohru MATSUO, Takami IKEDA and Masayuki TAGA

Synopsis :

Dephosphorization of molten carbon saturated iron with CaO-FeCl; flux was investigated in a laboratory

scale test.

By using CaO-FeCl; flux of 100 kg/t, 90% dephosphorization is possible together with desulphurization
of 80 ~90% when the molten carbon saturated iron has silicon, manganese and chromium content less than

0.05%, respectively.

In a graphite crucible test, dephosphorization of 60% is achieved even when molten carbon saturated iron

has 16~18% chromium content.

The dephosphorization with CaO-FeCl, flux is considered to be due to oxidation with (FeO) which is

formed by the reaction between CaO and FeCl;.
FeO flux.

This is similar to the results obtained using CaO-CaCl,-

Key words : dephosphorization; iron chloride; CaO-based flux; high chromium iron; high manganese iron;

caleium chloride.
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Table 1. Composition of carbon saturated iron
(%).

C Si Mn P S Cr
4.2~ 0.01~ 0.01~ 0.076~  0.015~ 0~

6.5 0.56 19.4 0.132 0.063 19.2

Table 2. Composition of premelted flux (%).

T-Ca0 T-Fe Cl
Ca040% -FeCly 45.4 10.4 40.6
Ca050%-FeCly 44.6~44.7 17.4~19.1 24.4~29 .4
Ca060% -FeCly 45.3~57.9 13.7~20.1 16.7~22.6

A5, # Smin FBELY LAWVICHEE L. ba—2id
BEALRELL Do, EBREDR 7 732 ERIK
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Fig. 1. Dephosphorization of molten carbon satu-
rated iron with CaO-FeCl, flux.
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Fig. 2. Effect of temperature on dephosphoriza-
tion of molten carbon saturated iron with

Ca0O-FeCl, flux.
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Fig. 3. Effect of silicon content on dephosphor-
ization of molten carbon saturated iron with

Ca0O-FeCl, flux.
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Fig. 4. Effect of manganese content on dephos-
phorization of molten carbon saturated iron with
Ca0O-FeCl, flux.
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Fig. 5. Effect of chromium content on dephos-
phorization of molten carbon saturated iron with

Ca0O-FeCl, flux.
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Fig. 6. Dephosphorization of molten carbon satu-

rated iron containing chromium with CaO-FeCl,
flux.
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Fig. 7. Desulphurization of molten carbon satu-
rated iron with CaO-FeCl, flux.
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25 VS ORERERT. (C) BA T 7HICEEL
TWBEICRZA., #2T, HML-EEES & HEKR
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yeEEEEL, Thicx 5 7d Cl OfbF5HE % #hir
TkDELDTHA. Fig. 8 &h, 206231/
SN 5, FeCly, & LTHRMLAIERSOIZITEEN R
SR RELTCHEL TV I dhbd b, DL
12, (Cl) oREHEIEL, MrRERLEWE LT
WAMREENEZHNS.
4-2 CaO-FeCl, 75 v 7 AL DMWY ARG
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Table 3. Phosphorus content and slag composition after dephosphorization treatment ( % ).

Vetal Flux Time| [PI Slag composition analyzed Slag composition calculated using arialyzed values

Composition|tmin); (%) | cq [Fe | P | Si |Mn | Cr | Cl |Ca0O |CaClz| FeO | P20s | SiO2| MnO|Cr203
Ca040%-FeClz| 8 (0011 |36.3|0.6 |1.3 | 1.5 [<O0.1| - |46.2| 14.4 | 72.2 0.8 | 2.99 |3.2 [<0.}| -~

Carbon saturated

iron Ca050%-FeClz| 8 (0.013 |37.7|2.9 | 1.3 |2.0 {<0.}| - 38.3| 22.6 | 59.9 3.7 2.99 (4.2 [<O.I -
Ca060%-FeClz{ B8 [0.018 [42.2|5.3 [1.0 1.6 |<0.I| - [255| 41.8 | 39.9 | 68 | 2.42 |3.4 |<0.1| -

Carbon saturated [Ca040%-FeClz| 27 [0.040 [36.4/0.4 (0.5 |2.1 |<0.1]0.2 |32.6] 25.3 51.0 0.5 1.20 |4.5 [<O.1| 0.2

iron containing v

chromium of 16%)|ca050%-FeCiz| 27 |0.032 |39.7{2.1 |0.7 |2.6 {<0.1|0.7 |28.8| 32.9 | 45.0| 2.7 | 1.65 |5.5 [<0.1]| 1.0
Ca060%-FeClz| 28 |0.038 [43.2(6.4 |0.6 |1.4 |<O0.11 1.5 |25.0| 40.8 | 39.I 8.3 | 1.38 2.9 [<0.1| 2.1
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Fig. 9. Comparison of A[P] observed with A[P]
calculated using slag analysis.
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Fig. 10. Reduction behaviour of CaO-FeCl, flux
and Ca0-CaCly-FeO flux in graphite crucible.
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TLTWwARM, 27741z FeCly 3L, Zha
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% Fig. 12 CZF R ZFIRT. WTFhD79 9 7 2% A0
HA L, B ABEBIZIIZIZRLTH- 2. £ T,
CaO-FeCl, 77 v 7 2 w236, (1)RoIEE
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Fig. 11. Comparison of dephosphorization by
CaO-FeCl, flux with that by CaO-CaCly-FeO flux.
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Fig. 12. Comparison of dephosphorization by

CaO-FeCl, flux with that by CaO-CaCly-FeO flux.
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Fig. 13. Dephosphorization behaviour of molten
carbon saturated iron with CaO-MnCl; flux.
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Fig. 14. Dephosphorization of carbon saturated
iron with CaO-FeCl, flux in MgO crucible.
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MgO %23 H\w7:i54, £ L7 (FeO) 25521
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582 X % LiCOz i# N CaO-CaFy-FeO %7 5 » 7 %
WEB70LE85REBERHOBD AOWIEOEA & FET
H%h. WHoT, Er/ULBEHERYATHADICE,
(Cry03) BEL VT ETCRAIZPWLLTLE DA
WHIFOBILN 2525 2 L P EEELEZ NS, K7
T 7 ADEE, FeCl, BB %474 ¥+5% &, CaO-
CaCl,-FeO % T CaCl, # 42 LB EERIUIZ &
D, CaOFIENTL LN T X, 27 7 OB
MEATES?. o T, WHICE 7 O ABBOBRY Al
L Tid, CaO & CaCl, DEIEEZEEITEN, 5D FeO
DERMEEHHM T E % CaO-CaCly-FeO 727 7 v 7 %
DFHRRVWEEZSHNBOMD 25, MgO 5213 %
HL, XCaO-FeCl, 75 vy 7 A% HWwT, [C]:1
~3%, [Cr]=16% ® x5 > L 2 HEROB D A LB
FERiL 725, R0 27 ZAHLLTHO A4 ST
Loz,

4:2:5 BOART 7oy ALHO X IS X BRE
[P]=2% o #jk F f f1 % 8% 12 Ca060%-FeCl, 7
Ty 2 AERBRML, BoAMBEERLEORT r
T, HE5 2N THEMEFS L, X HEHIZTH A
itzlEE L. AEXLAZX T 75 % Table 4 12, &
B% Fig 15 13RY. TOR7 738 50, X #
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Table 4. Composition of slag used for X-ray

analysis (%).

c Si M F P cl
2 [Cr]+ 3 (FeO)=(Cry03)+ 3 Ferwreereeeereeee (3) : : . °
40.9 2.9 0.9 3.8 2.4 17.4
(Cry03)+3C=2[Cr]+3C0O -reereeeseunen (4)
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Fig. 15. Result of X-ray analysis of the slag after dephosphorization treatment using CaO-FeCl, flux.
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(1)Ca040~60%-FeCl, 75 » 7 % 100 kg/t % f#H
422k, [Si][Mn]lCr] 25 h b 0.05% LL
T o#ipFEBAMFEETIE, K 90% DY A HETL
7=, %7, [Cr]=16~18% % &R FBMABHKTD,
Awv [Cr] T AT, #60% DL ADHESTL A &
S A & A, 80~90% D ELERATHEAT L 72.

(2)Ca0-FeCl, 279 v 7 AL BB A, CaO
L FeCly, & 2SI LT FeO AHEM T 5 7o OFE R I
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