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11 74, 5222, 4232 92, 83, 65, 4322, 3332
12 93, 66, 4422, 4323 10.2, 84,75, 6222, 5322, 5232, 4332
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1 —
2 _
3 —
4 22
5 32
6 33,42
7 52,43
8 62,53,44,2222
9 72,63,54,3222
10 82,73,64,55,4222,3322
11 92,83,74,65,5222,4322,3332
12 10.2,93,84,75,66,6222,5322,4422,4332,3333,222222
13 11.2,10.3,94,85,76,7222,6322,5422,5332,4432,4333,322222
14 12.2,11.3,10.4,95,86,8222,77,7322,6422,6332,5522,5432,5333,4442,4433,422222,
332222
15 13.2,12.3,11.4,10.5,96,9222,87,8322,7422,7332,6522,6432,6333,5532,5442,5433,
522222 ,4443,432222,333222
16 14.2,13.3,12.4,11.5,10.6,10.222,97,9322,88,8422,8332,7522,7432,7333,6622,6532,
6442,622222,5542,5533,5443,532222,4444 ,442222,433222,333322,22222222
17 15.2,14.3,13.4,12.5,11.6,11.222,10.7,10.322,98,9422,9332,8522,8432,8333,7622,
7532,7442,7433,722222,6632,6542,66533,6443,632222,5552,5543, 5444 ,542222 533222,
443222 ,433322,333332,32222222
18 16.2,15.3,14.4,13.5,12.6,12.222,11.7,11.322,10.8,10.422,10.332,99,9522,9432,
9333,8622,8532,8442,8433,822222,7722,7632,7542,7533,7443,732222,6642,6633,6552,
6543,6444,642222,633222,5553,5544,552222,543222,533322, 444222, 443322 ,433332,
42222222 ,333333,33222222
19 17.2,16.3,15.4,14.5,13.6,13.222,12.7,12.322,11.8,11.422,11.332,10.9,10.522,
10.432,10.333,9622,9532,9442,9433,922222,8722,8632,8542,8533,8443,832222,7732,
7642,7633,7552,7543,7444,742222,733222,6652,6643,6553,6544,652222 ,643222,633322,
5554,553222,544222,543322,533332,52222222 , 444322 ,443332,433333,43222222,33322222
20 18.2,17.3,16.4,15.5,14.6,14.222,13.7,13.322,12.8,12.422,12.332,11.9,11.522,

11,432,11.333,10.10,10.622,10.532,10.442,10.433,10.22222,9722,9632,9542, 9533,
9443,932222,8822,8732,8642,8633, 8552, 8543, 8444 ,842222,833222,7742,7733,7652,

7643,7553,7544,752222,743222,733322,6662,6653,6644,662222, 6554, 653222, 644222,
643322,633332,62222222,5555, 554222 ,553322, 544322 ,543332,533333, 532222, 444422,
444332,443333,44222222,4332222,33332222, 2222222222
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11.2,85,6322,5332,4342

10.4,8222,77,7232,6242,5522,5423,
4433,332222,322322

12.3,96,7422,7323,6432,6333,5442
5343,522222, 423222

14.2,11.5,9322,88,8332,7342,6622,
6523,6352,6424,5533,5434, 442222,
422422 ,432322,432223,333322, 332332

13.4,11.222,10.7,10.232,9242,8522,
8252,8423,7262,8532,7433,6542,6443,
632222,622322,5552,5453,533222,
532232,523322,424223,422243,423233,
423332
15.3,12.6,10.442,10.323,99,9432,
0333,8442,8343,822222,7722,7623,
7524,7452,7353,723222,6462,6633,
6534,624222,623232,5544,552222,
525222,522522,532422,532224,542322,
523242,532323,443322,443223,442332,
433422 ,432432,433323, 33222222,
32232222

17.2,14.5,12.322,11.8,11.332,10.342,

9622,9523,9352,9424,8632,8362, 8533,
8434,7372,7642,7543,7444,742222,

722422,732322,732223,6652,6553,6454,

643222,642232,623422,633322,623323,
632233 ,544333,542242,524422,543232,
534322,534223,532342,523432,533332,
533233,52222222,442423,434332,
444232 ,433342,42322222, 42223222,
32323222

16.4,14.222,13.7,13,232,12.242
11.522,11.252,11.423,10.10,10.262,

10.532,10.433,9272,9542,9443,932222,

922322,8822,8723,8624,8552, 8525,

8453,833222,832232,823322,7733,7562,
7634,7463,7535,734222,732242,724322,

723233,723332,6644,662222,622622,

6545,635222,632522,632252,632225,

652322,625322,642422,642224,642323,
634232,633242,632423,624332,553322,
553223,552332,535232,525233,522533,
532532,534242,543422,543224,542432,
524342 ,542333,543323,532433, 444422,
442442 ,443432,444323 , 443333, 433433,

44222222 ,42242222 43232222 ,43222322,
43222223,42232322,33332222, 33322322,

33233222,33232232

10.3,94,76,7222,6232,5422,5242,5323,4432,4333, 322222

12.2,11.3,95,86,7322,6422,6332,6323,5432,5342,5333 , 4442,
422222,323222

13.2,11.4,10.5,9222,87,8322,8232,7242,7332,6522,6252,6423,
6342,5532,5352,5424,5433,4443,432222,422322,333222,223323

13.3,12.4,10.6,10.222,97,9232,8422,8242,8323,7522,7252,
7432,7423,7333,6532,6442,6433,6343,622222,5542,5452,5443,
532222,523222,522322,424222,433222 , 432232 ,423322,423232,
333232

15.2,14.3,12.5,11.6,10.322,98,9422,9332,9323,8432, 8342
8333,7622,7523,7352,7442,7424,7343,722222 ,6632,6362,6524,
6452,6533,6353,6434,623222,5543 ,5444,542222 ,522422,532322,
532223,523232,443222, 422423, 442232 ,424232 ,433322,423323,
432233,432323,333332, 32222222

16.2,14.4,13.5,12.222,11.7,11.322,11.232,10.8,10.242,
10.332,9522,9252,9423,9342,8622,8262,8532,8523,8352, 8424,
8433,7632,7362,7542,7533,7443,7434,732222,722322,6642,
6552,6525,6543,6453,6444,642222,622422 ,633222,632322,
632232,632223,623322,5553,543222,534222,532242 , 542232,
523422,524322,533322,523233,523323,523332,532233 , 444222,
442422 ,443232,434322, 434232, 433242 ,432423, 432342 ,433332,
433233 ,42222222,32322222

16.3,15.4,13.6,13.222,12.7,12,232,11.422,11.242,11.323,
10.9,10.522,10.252,10.423,10.333,9262,9532,9442,9433,9343,
922222,8722,8272,8623,8542,8524,8425,8353,8443,832222,
823222,822322,7732,7624,7462,7633,7363,7552,7525,7534,
7453,724222,733222,732232,723322,723232,6562,6643,6463,
6535,6544,652222,625222, 622522 ,634222,632422,632242,
632224,642322,623242,624322,623233,623332,632323,5554,
553222,525223,522523, 522253, 552232525232, 542422 ,542224,
524242 ,543322,543223,542332,542323,5422233,534232, 533422,
533242,532432,532423,524332,533323, 444322, 424423 ,442243,
424243 ,443332,433432, 443323, 434323, 433333, 43222222,
42232222 ,33322222,33232222,33223222, 32232232,

18.2,17.3,15.5,14.6,13.322,12.8,12.422,12.332,12.323,11.9,
11.432,11.342,11.333,10.622,10.523,10.352,10,442,10.424,
10.343,10.22222,9722,9632,9623,9362,9524,9452,9533, 9353,
9434,923222,8732,8372,8642,8462,8633,8363,8534,8534,8444,,
842222,824222,822422,832322,832223,823232,7742,7472,7652,
7625,7643,7553,7544,7454,752222,725222 722522, 743222,
732422,732224,742322,742232,723422,723242,733322,723323,
732233,732323,6662,6653,6563,626222, 6554 ,653222, 652232,
623522,623252,644222,642242, 624422 ,624242 ,643322,643232,
643223,642332,642233,634322,634223,633422,632432,632342,
623432,633332,633323,633233, 62222222 ,554222,525224 , 522524 ,
522254,552242,525242,553232,535322,532523, 532352, 534422,
534224,532442,532424,532244,543242 544322 ,544232 ,542342,
523442,524333,523433,523343,523334,543233, 532343, 542324,
534233,533333,53222222,52322222,52232222,52223222 , 444242,
444332 ,434432,443342, 434342, 434333, 42422222, 43322222,
42332222 ,42233222,43223222, 43222232, 42323222 , 42322322,
42322232,33323222,33232322,

_._17,_,
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R {AVARE SR R 0

4 -5 1BEDOHUEE T OFEE SoL MEMS DR U RIE

1017 Soa Somn Sei Sce Ses Ses Ses Ses Ser Ses
0 3.8 1.3 1.0 1.0 1.0 2.0 1.0 2.0 1.0 1.0
1 1.9 1.4 0.6 2.5 1.6 1.6 0.1 1.0 0.6 1.4
2 1.0 2.8 1.2 1.2 1.2 1.9 1.9 1.6 0.9 1.5
3 0.2 3.0 0.8 0.2 3.1 0.3 2.3 0.5 2.8 0.7
4 1.2 2.6 1.9 1.9 1.9 1.2 4.9 2.0 2.5 0.9
5 7.9 4.7 1.7 5.2 3.9 6.9 1.7 3.5 3.0 6.2
6 2.7 6.7 7.9 7.9 7.9 4.9 5.9 8.3 6.4 4.0
7 4.3 3.9 9.9 2.3 3.9 3.8 8.9 6.1 9.4 8.7
8 4.2 3.0 4.9 4.9 4.9 7.9 1.9 6.6 2.5 6.4
9 4.4 6.1 1.9 8.1 7.9 5.0 4.2 3.1 5.4 4.4
10 10.3 10.0 3.0 3.0 3.0 6.0 9.0 6.0 4.6 3.0
11 4.7 5.5 1.9 8.1 7.9 5.0 4.3 3.1 5.4 4.4
12 4.6 2.1 4.9 4.9 4.9 7.9 1.9 6.6 2.6 6.4
13 3.4 3.6 9.9 2.3 3.9 3.8 8.9 6.1 9.4 8.6
14 2.4 6.4 7.9 7.9 7.9 4.9 4.9 8.3 6.4 4.0
15 8.3 5.4 1.7 5.2 3.9 6.9 1.7 3.5 3.0 6.2
16 0.2 3.1 1.9 1.9 1.9 1.2 4.9 2.0 2.5 0.9
17 0.8 3.4 0.8 0.2 3.1 0.3 2.3 0.5 2.8 0.7
18 1.4 3.0 1.2 1.2 1.2 1.9 1.9 1.6 0.9 1.5
19 1.8 2.2 0.5 2.4 1.6 1.6 0.1 1.0 0.6 1.4
20 3.9 1.5 1.0 1.0 1.0 2.0 1.0 2.0 1.0 1.0
Model - - (10.10) (622622) (532532) (442442) (433433) (8822) (7733) (6644)
RA(%) — - 82.1 61.5 66.0 36.4 77.3 63.0 7.7 48.8
RB (%) — - 68. 45.7 36.5 46.3 47.2 52.4 39.2 60.6
SC9 Sclﬂ SCH SC12 SCIS Scn SC15 SCIG SC17 SC)B
2.0 1.0 2.0 2.0 2.7 1.0 3.6 2.7 2.0 1.0
2.2 1.6 0.5 1.3 1.0 0.9 1.6 2.5 1.8 1.4
0.9 2.1 1.6 0.4 1.7 0.7 1.1 0.7 0.9 2.6
0.4 0.3 3.1 2.9 0.5 3.3 0.3 0.2 3.1 3.0
1.5 4.3 2.0 3.0 0.4 4.1 0.7 1.1 4.0 2.5
6.0 1.8 3.5 3.5 7.6 3.0 7.9 7.4 3.5 4.6
6.4 3.0 8.3 7.3 1.7 4.5 2.8 4.5 6.4 6.9
5.3 3.8 1.6 5.7 6.1 8.8 3.8 2.3 5.3 3.4
4.0 6.2 6.7 3.0 7.3 3.2 4.5 2.8 1.5 2.5
7.1 5.0 6.1 8.1 3.1 2.6 5.0 8.1 2.7 5.6
6.0 7.6 6.0 3.5 7.9 9.6 10.8 7.9 12.5 10.8
7.1 5.0 6.1 8.1 3.1 2.6 5.0 8.1 2.7 5.6
4.0 6.4 6.7 3.0 7.4 3.2 4.5 2.8 1.5 2.6
5.3 3.8 1.0 5.7 6.1 8.8 3.8 2.3 5.3 3.4
6.4 8.0 8.4 7.3 1.7 4.6 2.8 4.5 6.4 6.9
6.0 1.8 3.5 3.5 7.6 3.0 7.9 7.5 3.5 4.6
1.5 4.3 2.0 3.0 0.4 4.1 0.7 1.1 4.0 2.5
0.4 0.3 3.1 2.9 0.5 3.3 0.3 0.3 3.1 3.0
0.9 2.1 1.6 0.4 1.7 0.7 1.1 0.7 0.9 2.6
2.2 1.6 0.5 1.3 1.0 0.8 1.6 2.5 1.8 1.4
2.0 1.0 2.0 2. 2.7 1.0 3.6 2.7 2.0 1.0
(662222)  (553223) (552332) (533522) (444422) (443333) (44222222) (42242222) (33332222) (32322323)
43.9 64.3 73.0 75.2 34.0 70.3 9.1 37.7 65.2 55.4
36.7 42.2 42.4 36.8 66.1 46.1 45.9 46.2 29.7 7.9
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/= EATHR—N IV TURMEBEE L,
g, 250umd 55 WEHEL, BEREER,
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WAVEEEEZELCETE 2272 b L <A
5NTWnb,

BERSIERDOBMRBER Y, T - 13 5esah Al
Lo THEHEINE, »—RrOWNE L izg
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BT, L 72BaOx C» 5BaC 24 1,
ZDBaC L SICHKIG L TE 242 1ED, Zhn
EEEALEEET 2 LT, BYRER - B
EOREMRS ZoHFmE BT 2O T, BMREFE
ZEL DD DO, il TR SRR &
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OEBCEEL T2 eELO5>N 5,

6.4.2 FEEmETMLASICOREEE

SiIClHEZEBEDO LT S v 7 A ELTHIS R,
AR AR s U CEER SRS, £,
VIR DR, s EERT 2EEER LR 5,
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B —iR v E(Wt%) 0.3 0.9 0.9 0:9 4.0 6.0 5.0 5.0 5.0 5.0 5.0
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. . MO(A)
MO(A)
- Z MX(C)
MX(C) .

MX(A)
MX(A)
(a) 3¢
(a) e MX(C) / MXq 5(C)
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\ L MXq 5(B)
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9. RAILT W RBERERORILICE T S5

BRALT OEREERS IR T W, YA T o B
R L FERRE, FEBMEYRIARREMEI S LTS
BOFERNB RNV INLIMBETH S, Ll
28 & JEBAL Y R B SE M R & U T O BEfE R
W, BAEMRBEEREEL Y, SRR TO
BB LOMENFEET 2, BICEDE
REMLRICKEROEE T 5 & BB I8
T 5, WHPOBRMICERET 2, BEEETcsEE
T 5K, FOMBOEEE, FHamcELl (g
By b, Bl WE, V470 BEREEORBR{LE
Bz O TIRBICHRE L7z, Y

ZDOETI,

D EEEFESICE T BB Y

2)  SICEERH O mIEEMK RESFEMSE

B CBB B

3) AR U7 BB bR

4)  BLRREORMED

PLEo 4 EEIZDWT, UTICHET %,

9.1 ZEFERICHT 3 HDFHTE

—fHRICSICOBEILIRO RIS & %,
SiC+0,-Si0+CO (1)
SiC+3/20,—5i0,+CO (2)

(1) RoORIGD%E, BRIGIC L > TERL <
SIO(R) iR/ sz, B{ILERBZTRT,
ZD & D RIEOEE, Active oxidation: FRr ¥
%,

2) KoREO%E, B Lo TERL L
SiOuif, 20 F > BLEREETRT, JOLI X
e O e, Passive oxidation:Frd 5,

Active & PassiveD 15 % 1000° K, 1500'K 2D

WTRB &, ()—)T
Si0+ 1 /2 0,=Si0, (3)
D5 2T,
AG=AG,+RTInK (4)

BL,AG, ! RIGOERE T 20 ¥ —%1k, R | &k
SEH(1.987cal/mol’K), T : #athifE CK), K :
HERE R T, QAR TED L &

1
e o ©
(65) MICJANAFO#ES AN TEHEL KR
B, M9, 1R T, B oltEashs e, B
#5E (PO, A3 9 212 - ¢, Active oxida-
tiond TN FInhs it 2 L ici b,
—5(1), @QREEFLT

AG=AG,+R T

35iC+30,=35i0+3C0O (6)

251C+ 30, =25i0, +2C0O (7
6) =gk DM 2 5,

SiC+28i0,=35i0+CO (8)
@) 54 LAL

AG=AG o0 +RTin Psio® - Pco {9)

(9)F12 13002 T1500°K e 81 5 JANAF O &8 %
RALCELBEREEZRI. 2R T, MrofiEs
5 2k <, COME (Peo) BMET T 21fiE> T,
SIOSE AN 5, Bl % Active oxidation® /5[]
W Z L2 B,

BRAGVT WERBERE R 2 IS & L CHER T 255
&z, —hE9 1z Passive oxidation: U B %
o055, B LTI L » QR ERERT
Active oxidation® FFalz K Ga3HE1T 4 % 0] 5EME
bHEDOTHEET ZLEDND S,

(latm)

2
g -10r
¥
__20_
._30_
\kl L 1. L i J— ]
—60 -50 —40 -30 -20 ~10 0
lag Poz
9.1 SiOx+ 1/ 2 0.=Si0,0 15
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log Psio

R BT RTS8 552

_._3 ~
4
5k
A,6 -
_7 i
-8 | L
=10 -5 0
— log Pco
9.2 SiC+25i0,=3510+CON F
i
(]
0«
oil outlet
50°C oil
inlet ———=—

9.2 RitFLEEEAFAOSETER
(KEREBERZ2ESL)ICETS
R &gy

SiC# FEgER: (NS) HlEE10X10X 1 wn®D ¥
4 YN, #500, #1000 V4200000 51 7 %
v RTFEERR I T, BRI AFIE L, B
U7z, SICEERSADFNS IR 2 2RI, 1
IR T, HEER PR RERE 2 IERE I HIE U, 107
gD~V A4 7 o K T ER P EREL 12, A
E D (1200°C) ICHFEL 722500 DI LAE IS i
AL, EEEmdEy—gE (G0ml/min)iL > 8
ba TR -te. BREOBOFICGERSEF L
LU THEHAD & i EER 8%, KERE
20V'% IR L b O BFPLENICHL L 72, 9.
3RS EAEMCHEIL, »OoRIM%ZEL
TR SR 2 BB AR T, [HREC TIEEICR
EEf sy ) A AANVEERT ALK
D, ABIKELSENHIELRS

PLEOBILEFCE -7, 24(1 H), 72(3 H),
02+ 20% Hz20
to electric furnace
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‘ Oz outlet
Oz2+H20

return from
electric furnace

—56

B9, 3 AKEESUT SIS E



RALIT WIS T 5 %8

168 (7 H), 360 (15H) K U720 (30H) MR
BIT5, AROB(LEREZHIE L, /R
29, 4 1R T, —RICIERRILYIREEREO B
Rt BLERE TERRT 2 0OMNETH %53,
TR I & o TARR T 2 B LI  EE8E L
BIEARICH 2 L ESIREIC L > T3, KL
SBEEARINCE 2 N (BERSBIA & & 1)
WM & > TR B I gD S EKFKET 2 HO»
HY, BILHBLEEEIB AR RN
BEnH B, (ZNITDNTIEY. 4, BEREDR
BTN 23,) BCIEEDEIEFRKE 29, 5 1257
T BAED B 2 HARE I3 EHRANCHE S 2 L 23|
5%, KESHE (20'%) OBAET 3 BHEAT oxidabions it 40" %

i3, HLMEEINEE 2 L, AW LS 9. 4 NS SiChestho Bt =i i
WY %0 © OBRLREO RIT & 2 BEEA R maels Lerey

AR U o R BB D Mtk % SEMIC THIE L /o5
HE2M9. 6, X 7T, Bro bbb EL,
WSRO A X 2 bt L, KRR DEEZS
OELTREEICERT S 2D A bNT 4 S
BTOREERENKREN EE2RT, ZOBLO
R %9, 8 127" d, NSSICEE LI & -
THRK L 72 SiO 2 #IHA D 240 [0 0 T 7 'L 7
T ADSIO 5 7 U R MNT A R Dl I Al
WL T 2, 2OT7EALTZ T ASIOwnn s 271 X b
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