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Dephosphorization of Ferrochrome with Ca-CaF. Flux

Yasushi NAKAMURA, Michikisa ITO, and Kazu-umi HARASHIMA

Synopsis:

The purpose of the present experiment was to give a new method for the production of low phosphorus
ferrochrome base alloys to be added for making stainless steels with an extremely low phosphorus level.
Ferrochrome base alloys containing Ni (10, 20, 25, and 30%) and C (0.03, 1, 1.5, 3, and 69,) were remelted

in an ESR furnace of a small scale under an inert atmosphere.

Ca—CaF, flux was used as an electro—flux.

The experimental results are summarized as follows.
(1) Chemical analyses of remelted alloys showed that S, O, and P were simultaneously removed.
(2) Carbon was found to be transferred from carbon—ferrochrome to the flux according to the reaction

(Ca)+2C =(CaC,).

(3) The remelting condition of alloys was determined by the melting point, Ca content of the flux, and

the electric power.

(4) The 1-3%C and 25-30%,Ni alloys were smoothly remelted. The degree of phosphorus removal was

high (>about 75%,).

The observed values of the distribution ratio of phosphorus between the

molten flux and the liquid alloys were found to be close to those predicted from the relation obtained

in our earlier work, L,=4(% Ca)2.

As for the ferrochrome and stainless steel making processes, the present dephosphorizing method can be ap—
plied to the commercial production of low phosphorus ferrochrome with about 3% C or 25-309,Ni.
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Table 1. Experimental conditions.

Flux Electric power [Melting rate |Ingot height
Initial charge Continuous feed
HeatNo. [TGa™ GaFy Ca CaFy
®) (g/min) ) | (&/min) (g) (KVA) (g/min) (mm)
0.90 24,00
A (LC-FCr) 7.2 193 0.60 14.9 5.60 240 50 kid 175
0.90 24.00
B (LC-FCr) 7.2 193 0.41 10.3 5.10 205 50 143 155
1.00 24.0
C (LC-FCr) 7.2 193 0.45 16.0 7.65 316 48 84 175
1.00 24.0
D (LC-FCr) 7.2 193 0.45 18.4 5.0 238 45 121 152
E (10% Ni) 10.0 190 0.19 4.7 3.6 89 43 . 42 195
F (20% Ni) 8.0 192 1.35 10.3 20.0 152 30 85 200
. 1.57 20.0
G (25% Ni) 3.0 192 0.43 16.5 4.7 203 35 107 161
. 1.57 20.0
H (25% Ni) 8.0 192 0.43 13.9 4.7 186 32 98 152
1 (30% Ni) 8.0 192 2.0 27.6 20.0 209 30 109 167
1.0 5.0
1.57 20.0
J (1% C) 8.0 202 0.43 16.8 4.7 206 45 54 128
1.35 20.0
K (1.5% C) 8.0 202 0.30 11.1 4.7 169 43 43 137
1.57 20.0
. . 7
L (3% C) 8.0 192 0.43 19.5 4.7 236 30 92 170
1.57 20,0
M (6% C) 8.0 192 0.43 4.6 4.7 183 37 64 149
1.57 20.0
N (SUS 304 . . 210
(SUS 304) 8.0 192 0.43 21.0 4.7 252 30 101
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Table 2. Composition of low carbon ferrochrome after and before MSR.

(e-2) | (60.86) | (0.007)
110 | 61.46 0.012

Length from Composition (%)
ingot bottom [, c N P s o N ca
(mm)
(e-1) | (89.53) | (0.129) (0.023) | (<0.003) |(0.048) | (0.0432) |(0.0039)
20 0.130 0.012 0.0018 0.0454 0.0045
50 57.78 0.133 0.018 < 0,003 0.0011 0.0432 0.0032
A (LC-FCr) 80 0.132 0.014 0.0011 0.0432 0.0034

(0.019) | (< 0.004) | (0.047) | (0.0442) |(0.0052)
0.011 <0.003 | 0.0009 | 0.0403 | 0.0034

20 | 58.02 | 0.035
50 | 60.88 | 0.035
(e-2) (0.023)
C (LC-FCr) 80 | 60.75 | 0.039
110 | 61.36 | 0.044
140 | 60.86 | 0.052
170 | 61.22 | o0.12

140 0.014 0.013 0.0015 | 0.0410 | 0.0034
(e-1) | (59.87) | (0.046) (0.026) | (< 0.004) | (0.025) | (0.0479) |(0.0027)
20 0.050 0.013 0.0010 | 0.0390 | 0.0038
50 | 57.79 | 0.047 0.017 | <0.003 | 0.0009 | 0.0414 | 0.0022
B (LC-FCr) 80 0.037 0.014 0.0028 | 0.23 0.0029
(e-2) | (60.75) | (0.042) (0.014) | (< 0.003) | (0.088) | (0.271) |(0.0039)
110 | 60.67 | 0.039 0.012 | <0.003 | 0.0023 | 0.26 0.0048
140 0.045 0.009 0.0025 | 0.27 0.0034
(e-1¥ (0.034) (0.022) (0.0109) | (0.0499)

0.017 < 0.003 0.0011 | 0.0585 | 0.0040
0.015 < 0,003 0.0014 | 0.0829 | 0.0042
(0.025) (0.0117) | (0.0669)
0.014 < 0.003 0.0025 0.0629 0.0040
0.015 < 0.003 0.0009 0.0705 0.0042
0.018 < 0.003 0.0006 | 0.0707 | 0.0040
0.018 < 0.003 0.0016 0.0697 0.0043

(e-1) (0.021)
25 | 60.91 | 0.028
55 | 61.18 | 0.021

(e-2) (0.041)

D (LC-FCr) 8 | 59.43 | 0.035

115 | 60.24 | 0.041

145 | 60.53 | 0.044

(0.023) (0.0279) | (0.0545)
0.019 <0.003 | 0.0025 | 0.0575 | 0.0051
0.013 | <0.003 | 0.0024 | 0.0565 | 0.0066
(0.026) (0.0067) | (0.0430)
0.016 | < 0,003 | 0.0009 | 0.0505 | 0.0040
0.017 <0.003 | 0.0007 | 0.0454
0.011 | <0.003 | 0.0006 | 0.0375 | 0.0087
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Table 3. Composition of Ni bearing ferrochrome after and before MSR.

Hoat No Length from in- : Composition (%)
* | got bottom (mm) Cr C Ni P S o N Ca
(e-1) (52.77) | (0.005) (0.023) (0.006) | (0.0123) | (0.0323)
15 49.68 0.012 9.66 0.006 0.0021 0.0231 0.0031
45 52.59 0.008 0.008 0.0024 0.0305 0.0023
7% 52.18 0.012 10.71 0.034 0.0024 0.0320 0.0027
E (10% Ni) 105 52.89 0.003 0.021 0.0023 0.0325 0.0049
(e-2) (55.86) | (0.020) (0.022) | (0.010) | (0.0206) | (0.0411)
135 55.93 0.026 0.009 0.0027 0.0270 0.0067
165 55.77 0.026 10.96 0.013 0.0019 0.0449 0.0041
(e-1) (48.4) | (0.018) | (19.2) | (0.018) (0.0140) | (0.036) | (< 0.001)
20 47.7 0.062 18,2 0.002 0.0034 0.023 0.005
50 49.3 0.042 18.4 0.003 0.0036 0.026 0.005
F (20% Ni) 80 49.5 0.032 18.3 0.002 0.002 0.0039 0.025 0.004
(e-2) (49.8) (0.016) | (18.5) {0.020) (0.0294) | (0.037) | (< 0.001)
110 48.8 0.018 19.0 0.003 0.0025 0,029 0.002
140 49.3 0.025 19.3 0,005 0.0020 0.034 0.002
170 49.9 0.014 19.1 0.005 0.0029 0.029 0.003
(e-1) (44.7) {0.003) | (25.8) (0.018) (0.0123) | (0.028) | (< 0.001)
20 44.8 0.018 25.1 0.001 0.0023 0.015 0.013
50 45.4 0.015 25.4 0.001 0.0016 0.014 0.008
G (25% Ni) 80 45.1 0.004 25.3 0.002 0.002 0.0039 0.014 0.013
(e-2) (44.8) | (0.010) | (26.4) | (0.019) (0.0272) | (0.035) | (< 0.001)
110 44,6 0.005 26.1 0.001 0.0046 0.020 0.015
140 44.4 0.002 27.1 0.002 0.0058 0.024 0.015
(e-1) (48.3) | (0.027) | (21.3) | (0.021) | (0.007) | (0.0364) | (0.036) | (<0.001)
20 46.8 0.029 20.3 0.004 0.0018 0.026 0.010
50 47.8 0.026 21.0 0.005 0.0022 0.030 0,011
H (25% Ni) 80 48.1 0.018 21,3 0.003 0,002 0,0022 0.029 0.015
(e-2) (44.6) | (0.010) | (26.6) | (0.024) (0.0120) | (0.032) | (<0.001)
110 45.5 0.010 25.6 0.003 0.0022 0.031 0.014
140 45.3 0.011 25.9 0.003 0.0021 0.036 0.015
(e-1) (42.0) | (0.003) | 30.5) | (0.018) (0.0410) | (0.019) | (< 0.001) |
20 41.1 0,014 29.3 0.002 0,0013 0,011 0.012
50 42,1 0.017 30.4 0.001 0.0014 0,011 0.015
I (30% Ni) 80 42.4 0.015 30.3 0.001 0.0014 0.009 0,018
110 42.1 0.006 30,1 <0.001 0.003 0,0034 0.009 0.023
{e-2) (41.7) (0.014) | (30.4) (0.017) (0.0101) | (0.023) (<0.001)
140 43.6 0.004 29.7 0.0007 0.0061 0.007 0.025
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Table 4. Compositions of ferrochrome with 11-69; C content and 18-8
stainless steel after and before MSR.

Hoat No. Length from in- Composition (%)
got bottom (mm) Cr [¢] Ni P S o] N Ca
(e-1) (61.39) | (1.09) (0.030) | (0.016) | (0.0450) | (0.0410)
10 55.59 0.84 0.005 0.0034 | 0.0402 | 90,0024
30 61.98 0.93 0.008 0.0039 | 0,0408 | 0,0028
T %0 60 61,78 0.93 0,007 50.003 0.0046 | 0,0388 | 0.0029
(e-2) 61.74) | (1.82) (0.029) | (0.0014) | (0.0285) | (0.0465)
90 62,63 1.03 0.007 0.0026 | 0.0439 | 0.0030
120 62.82 1.00 0.006 0.0020 | 0.0413 | 0.0027
(e-1) (61,09) | (1.55) (0.029) | (0.016) | (0.0314) | (0.0569)
7 59.82 1.14 0.007 0.0034 | 0.0549 | 0.014
37 62.04 1.19 0.009 0.0042 | 0.0500 | 0.0025
K (1.5 % C) 67 62.88 1.21 0.009 | <0.003 | 0,0048 | 0.0574 | 0.,0026
(e-2) (61.60) | (0.957) (0.030) | (0.018) | (0.0271) | (0.0627)
79 62.97 1.40 0.006 0.0037 | 0.0556 | 0.0025
127 Ji2.27 1.48 0.009 0.0032 | 0.0581 | 0.0026
(e~1) 1 (63.08) (3.02) (0.024) | (0.021) | (0.0088) | (0.0612)
10 52.88 2.30 0.004 0.016 0.0024 | 0,0250 | 0.60
40 56,22 2.87 0,007 0.0034 | 0,0438 | 0.023
L (3% C) 70 62452 2.96 0.005 0.0039 | 0,0449 | 0.0021
(e-2) (63.75) | (3.12) (0.024) | (0.022) |(0.0115) | (0.0829) |(0.0018)
100 62.72 2.94 0.006 0.0038 | 0,0379 | 0.0044
130 63.76 3.11 0.005 0.0042 | 0.0443 | 0.0033
160 64.21 3.00 0.004 0.0031 | 0,0509 | 0.0038
(e-1) (63.80) | (5.92) (0.035) | (0.041) (0.067) | (0.003)
35 63.65 5.21 0.018 0,004 0,032 0.003
(e-2) (64.94) | (6.16) (0.035) | (0.044) (0.033) | (0.003)
M (6% C) 65 64,10 5.92 0.028 0.029 0.044 0.004
95 65.20 5.90 0.022 0.014 0,025 0.004
125 66.05 5.92 0.026 0.013 0.023 0.042
(e) (0.028) | (0.0074) (0.0213)
30 0.0023 | 0,0063 0.0043
60 0,0020 0.0042 0,0039
N (18-8) 90 0.0021 | 0,0027 0.0042
120 0.0028 { 0.0019 0,0048
150 0.,0024 { 0.0019 0.0056
180 0.,0026 | 0.0029 0.0045
210 0.0043 | 0.,0038 0.0063
— 42

-




)

CaCaF, 75 vy 7AW X D7 =/ v Db A 407

Table 5. Composition of slag and estimated liquidus temperatures of alloys.

Heat No. A B (o] D E ¥ G
P 0.09 0.07 0.046 0.051 ) 0.18 0.156 0,150
Slag composition (%) (obs.) N - - 0.13 0,058 | 0.06 0.058 0.18
Ca 3.7 2.6 1.8 2.1 4.1 4.3 4.1
Estimated liguidus temp. (°C) > 1,580 1,495 1,460 1,415
Heat No. H 1 3 K L M N
P 0,14 0,122 | 0.13 0,15 0.19 - 0.29
Slag composition (%) (obs.) N 0.35 0,12 0.28 0,19 0.44 - 0.48
Ca 2.9 9.1 2.5 2.4 4.6 - 4.5
Estimated liquidus temp. (°C) 1,415 1,380 | 1,560 1,530 1,400 1,500} 1,450

300
200

100

50

Lp (-)

% LC-FCr
10} ! O 10% Ni
* / A 20% Ni
S 0 25% Ni
5 ¢/ © 30% Ni
; ®1~3% C
/4 o Sus 304
> \ . .
I 2 5 10 20
Ca content (%)

Fig. 1. Plot of the distribution ratio of phospho-
rus and the Ca content of the molten
flux.
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4-1 BREMEEGEOBA

Table 5 (e FIERE Li-B4 (Bi0) OWMHIEEOR
B(ESTRLTHS. ChbDER, RO X S5 LTHE
L7z. {&fé-Ferro Cr } RFETRMMAENE, Fe-Cr 205%
REER & Fe-Cr-C 3 TRIRAER™O L Y  Cr/Fe=
60/40 X {F5E LTy L7z, Ni fné4: e SUS 304 4
1%, Fe-Cr-Ni =4 RIRAERW X @AM o72. il
109 Ni izoWThix, ZFRMZ IR L CiEE L. 3-1
HiTORIFERD S, AEBRTHEM LE S RF-CHEMR
ARG A B (063 U BIFCldivwa3) ik, N Ein
Bio LT 20% DLl RECOWTCEH 1% ETH
5. CREREHBEECKST 5 L, Ni iRNOLE,
5 1450°C DT 7 D, REWMOBHEE, #91560°C
T & 5.

RINTERC Lo TRAED BRI ZRESE TP, Th
BEELTATI VOBRER EBAEEOETILSDD
L&z b ¥, Ca-CaEs BiAOBRIENUL, Ca RE
ORI E & iC AT HW. Heat F(20%Ni) &
Heat J (190) rit#gd5 &, 2770 Ca RER,
Heat F ¢Vt 4.39%, Heat I ¢l 2.5% CThH5H. AI
FOBLREC LTRSS HEDEILE D, BEEEIC DOV
V¥, Heat Fci3 85 g/ min ThBHDicx LT, Heat
J Tk 45 g/ min THDH. L>d, BEEs LB
Heat ] OB KEZ.) TD& 5 CIBHEENRL S
iz, 1%C BinGE&EPEMAC PP LT RRE TS
HHTHD.

o

* EEIREBTODR I Y - F— VNOBINEREA % &, ELHITROE
FRYSERILS % -
(BRxANVFE—)=RI2=mdH,+ 2T, = (BDOHE)
7T, RIXERES, [ @i, mRiBmdE, 4H, 3E50%
ma, Ty WX 55 - F— VHEORE, 1 1385, BRaEES -V
5 E~DRMEEERTHS. CHIDRWHIL, mPRIVE,
T, @& is5. T, BadboBMRUTRIES L, H&DOERIZE
BAEBO RIS RECHEEE LTS, X FV - T—VDX=ZHR
BHRIER & 25 b, SHOIRBEIIES .
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408 %

% 64 4 (1978) 153 =

RCVERE - L& DI BIFREE2% 2 %. Heat G
(259 Ni) 1238 W IEARSN: (4%Ca Dk, 100g/ min
) CREBMEEZERT S 205, Fhiciig
FARMEE 2 1415°CHHE (RERBICLTH2%) icF
LRSS, Heat L 13, FXICZDOLMEREE L

TWa. ZoXxoic, BREHCEAE LR C #8540
Bk, WERHSEERIGEE LCETd2 & BT

. L L, BRINEE, YARDZ & TlEd 53,
BREBIEE L OWTOLBHTES 50T, BEAS,
FRY AL, 255 - T— UGSl EBEFE I,
BUSOIRRALELT D EE 2 bhb. 72k xiE, SUS
340 & (Heat N) I, 77 30 kVA, #Af#EE 100 g/
min, 4.5%Ca JRED LTI LS, LT LB5ES
IRERILTIE e 2D 7. JEID Ca jBJEE, 70mm PR
M, VERFEE 160 g/ min  DLIETITIR ORI D
SUS 304 4408, 25kVA LIEEHIC D b b
TARERD Heat N OBL5 X 0L TH O,

4-2 Ca OBRTHE

3-2 HiITMS RIS CREDBDT 5 2 L 2R L
HH BIX, CaCy-CaF, @iz fiH L CiARl Fe-Cr-C &
EPOPRRETESL T EE2HE LD £hiiCaCys
BRla S L RT3 &, DTERTSBEISHESTL,
CaF, Fifkhic&)E Ca LRI 570 THh 5.

(CaC,) — (Ca)+2[C]

ZZTC, (), [ 17 CaF, ki X OIS, WL
THHTERTT. ZOFEDPLEH LT Ca-CaF, i
D5, RFER GTUERA 4 L AT 55813, i CaC,
(XD EREIZIE Com - 4 F ) D3RR 2 MG
5THHS5. D CaCy ARKISE, 257D Ca i
EXEWIEE, SR80 RBBENE VT EHEZ K
13T TH%. 722, CaCy TS DIEUEH = %
WE~JEL NS b 2 (— 15 keal) mol), fiFEm %5
T2 VST S E D RE R S W EEL
n5. .

Ca DiREHEL, BEHO MS R PIEO R HR A4
HICREIN T Wz7201L, HLEX L Tnirds 5
7oo AREERTIE, FV 1~6 %C §4& 2 MBI L7
LR RIS D3 SE BRI BRI AT RE T @i i I D7 2 2 D
ho. FEEERCXS &, BRERISROPICIEZC,
BB/t ic o> OB T 5HmIc s 5. £z, Heat
K O X5 CEBMDKRIREPFHIBHOBRTTETT %
L, SBHORBIEINT S, ZhL0HSIE, FIEMES
iz o tan L7 CaCy 238, BipEa M L7200, i
SEELTIMRT 22T 5720 Th 5. WTFhb S
/NS vz 2 iIFRT 5. 6% C 44 (Heat M) 11jR

RO VRG TH S, Lo T, 48 Ca ok
ik, FIERRRRE T CaCy it LT 5 TH A 5. Tib
by TP RISCHERR4E Ca jBEIX, 2575 0 KW Eic
DB BN (G LThinnd) . ZhadMho b
FRINE &I IE~T, Heat M i PR3N WHIH
HAH5.
43 DATEHODOBE
DRIz E L, DAGEH OEB ST 2 fEiEIC sy
Johd: (1)EMARR (RRZE Ferro-Cr, 109%Ni &
&), (2)BMRE (1~3%C-&4, 20~309Ni &4,
SUS 304§W). /=721, 20%Ni , EMATRETH 523,
RiF&ixvxisyv. Fig, LIZR L72E#HE, ko X 5ic
KbXhsp.
LP=(%P)/[%P]=4(%Ca)2---“----'--"-'"(2)
2T, Ly BYAGEL, (%P) AT 7D PiRE
[% P1 13¥ARE 4D PilkE, (%Ca) 1325 2 D Ca i
ETH5. BEHEPRIFEERD Ly, OEN, EEREXD
B2 Z 3 HE, AW (2)RTERLTEIVTHS
5. Lard, BGCX5E%, M wEbbhb.
=%, BMARROERD L, OfFHic>nwTix, (%
Ca) OEFCHHIT 5 LIRE LT, Fig. 1 o— Ll
DEOSURDLTZENTELTHAH. [d— Ca JEEI
K LUT, Ly DIEIABEIFRGEORN 1/4 wissd.
¥, 20%Ni 540 L, Offlx, Fig. 1 wF L8
—EHEBOPREIOMIZ 5. 2D X 5 itk X o
T Ly OESEL DPHE, ko X 5 BERI X5 &%
b5, BEICER LSS, filRYick s EMSR
DI D LSS DRI 70% DL kVx, BRI TG 5.
TERE DR Z B IS EE, BRRLENH D — LR E h i Vi~
S P ARBREL TS L bNE (L2 T, &
MERIE DMUNSEB T — 2 3% L 3<% 5). &
D7D IGHREREBBD L, KISEhBRBIET 5. %
Dk, BIROEHENE 2D, BHET I v s 2LD
Bl ok, @EmEEn 5. £FE Ca i PRESix
BRI IEEERTT5W. ChbERBZEELTH
AR OFERD Ly (B2, BIFRBHTHTNS
SebnlBEbhs.
BREBRIFIRGED Ly 53, X(2)DECEIEEET L
TW5DZEIEBITDRIz. L L, ORI —RIIT
HETHEHEPESPREAPTHS. WV T L, O
kX 1ET Cr 0B LB Lz, £z X % &, HaDrys
LIMBHE L Pomafick XiEd Cr 0% (<
30%Cr) BT MR E LA TS &, EREERS X
SHBHTE S 2 &R L7z, Habrys SOEEN L DA
IREEIIC DR TE 5 L HET 5 &, KEBRD L, OfE
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BRI 2

f*
:

Ca-CaFy, 75 v 7AW LSBT =2m /v AORY A 409

PER(2) (18%CrofER) »oHFHSNHEL D DS D
WARERIECE BT THD. KEHRD SUS 304 fHD
Ly, B3(2) DTV 2 &b,  FISEESHRO %
NEELLBLELLIEZHN. LIzBDT, RALDS
DEISHROETIC X 2T, BR-HLALEIFEXLN
5. PoEESKIck XiET Cr, Ni, C offR» TR
LIS T, HODTRATREFETHS.

4-4 (& P-Cr FHOFHA

DLEofER2 a7 5L, KP-27 0 L ZAHELEI
R T EeBTERVWED A-Cr FplE, Ferro-Cr %%
LT 5E4MSRAMT L LI X DTHEBETE
%z E bt EEICEY A-Ferro-Cr 28359 5
VT, R (BEEE L), P oottt (Ca o
), (EERE (Ca ffiR), KEEE, BEREAED
B EREZETHLERDS. N LOEREE T
HITiE, ERERIERS D Cr BRELE2TERTA
EWUIRTFRTHI L EEZT LTS, BRI,
3 %R DR E Ferro-Cr, 25~309%Ni-{Xjx#% Ferro
Cr S 41T dh B*.

39,C-Ferro~Cr D §4y1%, HEREILE: SICiEY 351,
L7ahioT, MEOSE» DIXHEENTHS. Ld,
i3 Ferro-Cr (JIS Mt : 4%C, <0.04%P) 13,
TEHECAEINTVWS L, A7 VARBETRIC
BWTEBRER Cr oFER E LTRSS TwS. 20
7R T o e ARE T &L, MSRIER X SKP
- % Ferro-Cr NBLEFAETH D L, Cr @R L LT
DFEFRBEEERE D IR NTH S S. LTDEKT,
&P~k Free-Cr 23% 0 & & HHAVD A-Cr ]
Bl vigs.

—7, 25~309%Ni-Ferro-Cr 13, {& C-Ferro-Cr#l%
TROBKERET NI B2RmT 5 2 2 Lo THEE
feTdAH5. WIBMTMS RERIC X DTRD AfLT 5.
ZOED A-E41L, F—ATFTFA PRAT ULV,
Fe -, Ni-#E- &4 IREINSD, KoAEROR
BLE LT, &5W0IEEsE Cr FRE LTEHTE 5.
R EMERR O 2 TERR R G &2 BH T 2581,
48 Cr ixfb 5 %fliZs T2 Cr FR(O, S, POEW)
LT, SHAEBNAVWEEILND. Tl EETNE
ZiE, &Y A-jkE Ferro-Cr 13, Ca £EDORDIC

* REEI/NEED D, KEFETOMS RERICDWTIERTACE
EEEA . 1210, BEDNLDRORBE, EHELOHELC LB ER
DX > EETHBROFENTE2TH5H.

(1) BEOESRBECTOERM (15U, 77 v 7 AEBRKE).
(2) ERCFSUTUTORMA»ME.

(a) RDSEN 1000 kVA/t

(b) Ca 3~4 kg/t

(c) TEHE CaF, 60 kg/t

(d) Ar 10~20 Nm3/t

CaC; ZFH L TCIEETESLD. Zhiex LTEP-{K
C-547%, MSREZ L OTOHELEFRETH B.

5. & A

/SNHUE SRFT Ca-CaFy, 779 7 2A%H LT,
0.03%C-7 - m» n A, BXOzhic Ni 10, 20, 25,
30%) F7=13C (1, 1.5, 3, 6%) RN LicHE&DOTE
REBREZT, ROBREE.

(1) 7z2unzasBX0r0f4iconTd, Ca-
CaF, OB TH5 O, S, POFRBGHENTES.
172U, NOBDEE»THS. '

(2) BERRDEE, BE&OMEET7 I v 220 Ca iR
BT 5. Ca BEN4 %N LOBE, AEREE
TOWTIE AL DOWMREN 1415°C LUT (RIE
X LT 25~309%Ni, %7:138 3%C) wins &, A
RO Z I BT HILD RIF LS. 0.03%C-7 = n
Zands 10Ni 54:0%, (K Ca REOEHT CTLIEHR
RILEIRETH D,

(3) BHRAROEAEL 6%C7 v 70 aZRnT
HBHROPEHREE, 79y 72D Ca BEMN2.5% DLk
THIA D ABRED 0.02~39% ThHhiE, HEL$%0.01
YT 5D ENTES.

(4) BEBRERFTHOIGEEDD AnEE Ca ik
& & BRI, BRICHE L7z 18-8 27 LRIHTORE
B LE BT B (Ly=4(%Ca)?). EMRROEED
ek, ZoBGRs LRI hBEDOR) 1/41078%.

(5) CaF, gifkhd Ca 1%, ROFIGRIT LzddD
THRIER%Z T (Ca) +2C=(CaCy). 6%C-54&D
i P RO RFEFINE S X DIERVDIE, ZORIEHH
Lwizdic, BPicf# Ca REM/NE {50727z
EEZ bR,

(6) LEosEERID, 3%C XV 25~309%Ni-
JruZurr Ga-CaFy, 75 v 7 XKD AT B Z
LA, TEWLREEFRELT, FAATFUVARMED
oK PERE LTHEHENTH S iEHm Lz
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