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A Study on Effectiveness of Solid Phase Decarburization of
High-Carbon Ferrochrome Powder by Microwave
Heating and Conventional Heating

Hao Jiujiu''*, Chen Jin' and Guo Lina'
(1 College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan, 030024 ;
2 Shanxi Engineering Vocational College, Taiyuan 030009)

Abstract The effect of both method- microwave heating and conventional muffle furnace heating at 900 ~ 1 200 °C for
0 ~60 min on high-carbon ferrochrome powder (/% : 55.79Cr, 32. 76Fe, 8. 16C, 2. 34Si) decarburizing by solid decar-
burizer ealcium carbonate (96.04% CaCO,) has been studied. Results show that in test conditions the effectiveness of sol-
id phase decarburization of high-carbon ferrochrome powder with microwave heating is more obvious than that with conven-
tional heating and the oxidization of materials is serious as heating by conventional method. With microwave heating mixture
at 1100 C for 60 min the decarburization percentage of high-carbon ferrochrome powder is 79. 04% to get better decarburi-

zation effectiveness and avoid excessive oxidation of materials.
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®1 BBREEHHIERS /%
Table 1 Main analysis of high-carbon ferrochrome powder / %

Cr Fe c Si HeE
55.79 32.76 8.16 2.34 0.95

A1 ERERNARER a- (Cr,Fe);Cy;b- (Cr,Fe)yCe -
CrFe;c- 71 84;d- FLiA

Fig. 1  Morphology of high-carbon ferrochrome structure: a-

(Cr, Fe);Cs; b- (Cr, Fe),;Cq « CiFe; c- graphite phase; d- cavity

R2 ITUBBRSHHEERS /%

Table 2 Main ingredient of commercial calcium carbonate
powder /%

CaCo, MgCO, Si0, Fe, 0, He
96.04 2.14 1.05 0.23 0.54
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Fig.2 Schematics of microwave heating test device
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Table 3 Results of decarburization of high-carbon ferro-
chrome powder with microwave and conventional heating

HE  REEHE/ BEE/% i %
T min ooy WM SHP
900 0 8.03 7.10 1.59 12.99
20 7.82 6.39 4,17 21.69
40 7.78 5.71 4.66 30.02
60 7.51 5.06 7.97 37.99
1 000 0 7.98 5.43 2.21 33.46
20 7.67 3.56 6.00 56.37
40 6.85 2.79 16.05  65.81
60 5.07 2.24 37.87  72.55
1100 0 7.72 4.61 5.39 43.50
20 5.63 2.70 31.00  66.91
40 4.29 2.31 47.43  71.69
60 3.32 1.71 59.31 79.04
1 200 0 6.23 2.62 23.65 67.89
20 3.9 2.24 51.47  72.55
40 3.7 1.62 54.53 80.15
60 2.34 1.39 71.32  82.97
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Fig.3 Backscattered electron image of mixing materials heated by microwave; (a)900 C,
60 min;(b)1000 °C,60 min;(c)1 100 °C,60 min; (d)1 200 °C,60 min. 1- (Cr, Fe),C;y; 2- (Cr,
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FRT, =R 1 = e i
HRERAL Y W RN T L SR R R R
FRY-BOE S, AT S B AR
Bko TEFR MR, TR MM
AT, YEEEE1 200 CHE, Y
BREESHATERNESEAR, B
R TYRY BOEE, 5 EAAE |
FiR B B2 IO g o R S PR, ATt |
UL, Y5 BE 2 50 I W B 4 2k ey [
AEBERR BB 1 — MR EE W AT
&1

R 3 AR LAF W, A F
FB R EERK , BERRACR

a

B4 1200 °C 60 min FiFFANEATT T Y0BHHH UM B2 T B8 (A) SR BEhI#: (B) %40
b a- E-BREALY sb- B-BRERILH

Fig.4 Backscattered electron image of mixing materials heated by microwave ( A) and

muffle furnace (B) at 1200 C for 60 min; a- chromic-ferric oxide; b- chromic-ferric
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