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Tab.1 Chemical compositon of coal mass gauge /%

% FR SiO, Al, O Fe, O, TiO, CaO MgO K,O Na, O e e
JERT A4 46. 31 36. 00 0.65 0.15 — — 14
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Fig. 4 Effects of keeping time on SiAION and mullite phases
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Tab. 2 XRD results of the specimens after different hot-treatments /%

, Yy
3 : ; - o
SiO;, Al O, 3AL O, - 2Si0, B-SiAION #f O'-SiAION #f X
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1500 C X6 h 27.34 — - 42.69 4.58 12.88
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Fig. 5 SEM of the specimens
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Research on the reactive conditions of synthesizing
SiAION material from coal gangue

DUAN Feng ,LIU Ming-sheng ,MA Ai-qiong ,GAO Yun-qin

(School of Materials & Mineral Resources, Xi’an University of Architecture & Technology, Xi'an 710055, China)

Abstract : Using Inner Mongolia coal gangue as the main raw material, different SIAION products were synthesized by high
temperature carbothermal reduction-nitridation and some reactive conditions such as the content of carbon, calcining tem-
perature and keeping time influencing on extent of reaction and reactive products were researched. By calculating the loss
rate of ignition of samples, using XRD and SEM analysis, the reactive conditions getting g'-SiAION, X-phase and O'-
SiAION phase by carbothermal reduction-nitridation reaction of coal gangue were studied. The results show that the loss
rate of ignition of specimens rises with carbon reducer increasing and keeping time has a little influence on the loss rate of
ignition of specimens. During the carbothermal reduction and nitridation reaction of coal gangue, the yield of X phase is
low and the highest yield is only 12. 88 % under the reactive conditions of temperature higher than 1 420 ‘C and carbon re-
ducer above 10 %. The content of carbon reducer and reactive temperature greatly influences the yield of g'-SiAION and
O'-SiAION phase. The appropriate addition of reducer carbon is 10 % ~16 %, and the reaction temperature over 1 420
C and keeping time of 6h are beneficial to the formation of X phase, g'-SiAION and O'-SiAION. Under the reactive con-
ditions of temperature 1 420 °C and carbon reducer 14 %, the yield of B'*SiAl()A\T phase is 57. 21%. Under the reactive
conditions of temperature 1 350 C, Z=0. 4 and carbon reducer 16 %, the yield of O'-SiAION phase is 23. 80 %.

Key words: coal gangue ;carbothermal reduction ;nitridation reaction (CRN); SiAION; reactive conditions
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