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Abstract Self-propagating reaction was applied to B.Oy'Mg/C system for the making of B.C powder. B.C
was not made by itself because of its weak combustion. Using the chemical furnace(TiO,/Al/C) to initi-

ate the reaction, B.C powder was obtained as expected. Impurities in the reactant were burnt-out during

the high temperature reaction and the remaining oxides were cleaned by acid (HCl & HNO;) leaching.

Thereby, the higher pure B.C powder was obtained by SHS process. The more compaction density be-

comes, the more specific surface area is and the smaller mean praticle size is. By 70% of the theoretical

density, the more compaction density becomes, the higher adiabatic temperature is and the higher com-

bustion reate is. But above 70% they diminished.
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Table. 1. The Characterization of Starting Materials.

Materials Particle Size{um) Purity( %) Source
B.O; <30 99.0 tayama Cherrncal
B Mg | <8 99.8 h—““
Carbon Black <0.5 99.9 CANCARB

Fig. 1. Schematic diagram of the SHS reactor.
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Fig. 2. Schematic diagram of B.C by SHS process.
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Table. 2. The Chemical Composition of Starting Materials. B
Element Impurity (wt % )
Materials Al | Ca | o | Fe | Na | s | Mm | K T
B.O, 0.15 0.08 - 0.28 0.17 — 0.05 0.15 0.005
Mg 0.0454 | 0.0365 - 0.023 — 0.0314 | 0.0092 - —
Carbon Black “ - 0.025 | 0.018 | 0.012 {0.0035 | 0.02 0.002 L 0.002 | 0.012

Table. 3. Data of Gibbs Free Energy by Reaction Step.
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C+0, —— CO, —394
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4B+C— BC 75
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Table. 4. Thermochemical data for B.O,, Mg, C, B.C and MgO.

(1996)

Ci{ cal/deg - mol)

1363+1/ A3x10 *T— 336><10T

F5.4 %10 T—10.72 < 10°T*

Elements | AH ol Keal/mol)
1 ai/mo
B.O, 304405
Mg 0
C 0
B.C —17.1+238 22.99 1
MgO 1437402

111 /1 H)73><10 T

—2.8x10"T"*

Table. 5. Phases of the B, L Formed by SH% Process in Temperature Range (R T~2079 C)

T(C) B.O, l Mg C MgO
R.T~527 solid solid %olid \ solid sohd
_ _ ] . L
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Fig. 3. Schematic illustration of B.C formation. g 16 f .
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cle size and the specific surface area.
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Table. 6. The Comparison of the Results of Combustion Process.
Pressure Condition oth( %) T AV(%) aW (%) do(%) | Ignition Method
1 1 60 25 - -
3 65 30 —14 —20
Compaction 6 68 64 —11 —32
Chemical
Pressure 9 71 100 —8 —40
Furnace
(ton/cm?) 12 73 140 -7 —55
15 75 200 —7 —60
18 ‘ 80 250 -8 —75
Ar gas pressure 13 ( 60~63 1450 —3.9 — SHS(with W
(stm) ‘ 1020 | 60~63 | 2180 —0.3 — coil)[26]
2000
I 30
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1900 |- .’—\
1850 - e :‘-2\ 25+
1800 |- E
€ s L g T e
R ! g ¢
S i * ©
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Fig. 8. Effect of compaction density on the adiabatic
temperature.
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Table. 7. The Comparison of Experimental Adiabatic Temperature(T.:) and Ignigion Temperature

(T,) by Different SHS Methods.

SHS Methods Local Ignltlop Using Thermal Explosion Chemical Furnace
W Coil
T(C) - 900 600 ~800
1450 (Ar=13atm)
Tu(C) 2180( Ar=1080atm) 1470 1510~1727
1600 (with oil)
Ref. [28] [26] [27] Present Work
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Table. 8. The Chemical Composition of B,C by Experimental Steps.

Elements Start Materials(B,0;/Mg/C) After Combustion(B.C/MgQO) | After Leaching
B.C - 15.21 99.98
B0, 41.85 4.62 —

Carbon 13.21 6.42 -
Al 0.1945 0.10 —
Ca 0.137 0.12 —
Cr 0.018 0.01 0.003
Fe 0.315 0.14 0.009
Mg 44.49 73.41 —
Na 0.1735 0.14 -
Si 0.05 0.02 0.0035
Mn 0.0612 0.03 0.0025
K 0.15 0.12 —
Ti 0.062 0.01 —

*Unit @ wt%
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Fig. 12. SEM photomicrographs of combustion synthesized B.C with varing compaction density (% TD). (B.O, : Mg :
C=2:6 1, After leaching) (2: 60% {b) 65% () 70% id} 75% ie) 80%
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