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Preparation of boron powder by
self- propagating high temperature synthesis metallurgy

DOU Zhrhe, ZHANG Tingan
(College of M aterials & Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The new self-propagating high temperature synthesis( SHS) metallurgy method used to prepare boron pow der
was studied, and the adiabatic temperature is 2 604 K through calculating, which is higher than the SHS criterion param-
eter of 1 800 K. So the SHS reaction is feasible. Influences of addition MgO and warm-up temperature on adiabatic tem-
perature and the thermodynamic data of correlative reactions were analysed. Results of DT A indicate that the apparent ac-
tivation energy of exothermic peak is 903. 75 kJ/ mol and reaction order n is 1. Phases of combustion and leached products
were confirmed by XRD, which proves that the threestep leaching technic is feasible. The effects of the initial conditions
of self-propagating high temperature synthesis on boron purity were studied. The purity of boron powders reach 92. 43%

and the average diameter of boron powders is 0.5 ~ 0. 8 Hm.
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3Mg+ B,03= 2B+ 3MgO (3)
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2Mg(s) + O2= 2MgO(s) (4)
Mg(g)+ 2B(s)= MgBs(s) (5)
Mg(s) + 4B(s)= MgBu(s) (6)
3Mg(s)+ No= MgsN, (7)
3Mg(s)+ B203= 2B(s)+ 3MgO(s) (8)
2B+ N2= 2BN(s) (9)
4B+ 30,= 2B,03 (10)
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Fig.2 AG © curves of correlative reactions
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Fig. 4 Photos of combustion products
(a) —B,03 Mg reaction system through ignition;
(b) —B,05M g reaction system through
constant temperature explosion;
(¢) —B,05M g KCl reaction system
through constant temperature explosion;

(d) —B,05 Mg NaF reaction system
through direct explosion
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Fig. 5 XRD of burned products
(a) —B,03 Mg reaction system through ignition;
(b) —B,03 Mg reaction system through thermally explosion;

(¢) —B,03-M g KCl reaction system through thermally explosion;
(d) —B203M g-NaF reaction system through thermally explosion
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Fig. 6 XRD patterns of leaching products
(a) —After firstly leaching by HCI for igniting combustion products;
(b) —After leaching by NaOH for igniting combustion products;

(¢) —After secondly leaching by HCI for igniting combustion products;
(d) —After threestep leaching for thermally exploding products
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Table 2 Effects of molar ratio of Mg and

B>03 on contents of B and Mg

M ass fraction/ %

n(Mg)/ n(By03)

B Mg

3 83.30 9.36
86. 54 5.84

88. 06 2.31
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Yokl @, RE )5 LA A A R4, &OVERE &
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JE SR AT I P R R e Bl R P R AR

K, BRI 58 23 Je B N R 32 BIAR K2 . 3k 40 1
B03 4 Z I I A S 0L IR, 45 R 3 sl .
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Table 3 Effects of reactant particle sizes

on contents of B and Mg

M ass fraction/ %

Particle size of Mg/ Hm

B Mg

<45 90. 73 5.39
45- 138 87.17 4.56
<38 83.74 3.02

M ass fraction/ %

Particle size of B,03/ Pm

B Mg

<80 89.43 5.17
31580 86. 02 7.91
2315 84. 62 8.49
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Table 4 Effects of molar ratio of Mg, B,03
and KClI on contents of B and Mg

M ass fraction/ %

n(Mg): n(B,03): n(KC)

B Mg
31:0.01 91.19 4.47
3 1:0.05 87.59 7.20
3101 82.33 10.32

#5 4k .By0; Ml NaF [y /R LT
T M0 % by % B 5 R
Table 5 Effects of molar ratio of Mg, B,03
and NaF on contents of B and Mg

M ass fraction/ %

n(Mg): n(B203): n(NaF)

B Mg
31:0.01 90.93 4.85
31:0.05 84.79 8.81
3101 80. 61 12.30
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