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Fig.1 XRD patterns of combustion synthesis product with different

NaCl contents: (a) before leaching and (b) after leaching
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Fig.2 SEM images of combustion synthesis products before leaching with different NaCl contents:
(a) k=0, (b) &=5, (c) k=10, (d) k=15, and (e) k=20
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Fig.3 EDS spectra of combustion synthesis products before leaching with different NaCl contents:

(a) k=0, (b) k=5, () k=10, (d) k=15, and (e) k=20
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Fig.4 SEM images ans particle size distribution of combustion synthesis products after leaching with different NaCl contents:

(a) k=0, (b) k=5, (c) k=10, (d) k=15, and (e) k=20
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Fig.5 EDS spectra of combustion synthesis products after leaching with different NaCl contents: (a) £&=0, (b) /=5, (c) &=10, (d) k=15, and (e) &=20
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Table 2 Element content of combustion synthesis products
after leaching with different NaCl contents

k  Content/% B O Na Mg C 4
) 38.01 056 0.64 048 024 60.07
’ at% 81.14 0.61 0.58 0.80 0.73 16.14
1) 3043  0.76 0.05 0.54 0.14 68.08
’ at% 7775 1.04 036 1.03 0.12 19.60
1) 24.09 1.00 0.19 045 0.00 74.27
10 at% 79.53 1.62 028 0.62 0.00 1596
1) 1936 1.12 0.00 049 0.12 7891
a at% 7998 1.06 0.00 125 0.19 17.52
1) 31.41 159 0.09 0.07 0.06 66.78
20 at% 80.81 0.60 0.10 021 0.05 18.23
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Effect and Mechanism of NaCl Content on Phase and Size of Submicron
Tungsten Boride Powders by Salt-assisted Combustion Synthesis

Han Yijun', Dong Peng', La Peiging', Wei Yupeng', Guo Xin', Sheng Jie', Lan Wei®
(1. State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metal,
Lanzhou University of Technology, Lanzhou 730050, China)

(2. Lanzhou University, Lanzhou 730000, China)

Abstract: The diluent NaCl was added into the W-B,0O3-Mg system to prepare submicron tungsten boride powders via salt-assisted combustion
synthesis. The products were analyzed by XRD, SEM and EDS, and the effect of NaCl content on phase composition, morphology and average
particle size of the products were studied. Results show that the combustion synthesis products before leaching mainly consist of W>Bs and MgO,
and the morphology of particles is similar to ellipsoid when without adding NaCl. After adding NaCl, combustion synthesis products before
leaching mainly consist of W>Bs, MgO, WB and B, and the morphology of particles is irregular and particles are of slight reunion together. The
products after leaching are composed of small sized tungsten boride particles; the average grain size decreases with the increasing of NaCl contents;
when the content of NaCl £=20, the smallest particle size is 0.85 pm. The purity of products after leaching is higher, and the contents of W and B
are up to more than 98%. The biggest content value of W and B is 98.51% when the content of NaCl k=5%.

Key words: NaCl content; salt-assisted combustion synthesis; morphology; phase; particle size
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