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Characteristics of alkali metal migration and transformation
during pyrolysis of Naomaohu coal

WANG Jianli, FAN Junjie, ZHAO Ruiyue, REN Zhiyuan, DENG Jiaxiao

(School of Environment and Construction Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

Abstract: Based on the importance of Na and K content control in the pyrolysis and refining of oil and
gas from Xinjiang low metamorphic coal, the effect of temperature on the migration and transformation
characteristics of alkali metals in reducing atmosphere of Naomaohu coal was investigated by the fixed-
bed pyrolysis experimental platform. The results show that Na in the raw coal is mainly in the form of
water-soluble state, and K mainly exists in the form of insoluble state. With the increase of pyrolysis
temperature, the char yield decreases rapidly and then decreases slowly and the tar yield increases firstly
and then decreases. When the temperature is lower than 600 °C, the water-soluble Na changes to
insoluble state as the pyrolysis temperature increases. However, when the temperature is higher than
600 °C, the insoluble Na begins to transform into water-soluble Na. Under lower temperature, large
numbers of insoluble K are released in the coal, and the content of acid soluble K is on the rise. When

the temperature is higher than 600 °C, the declining rate of insoluble K content becomes slow, and the
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water soluble K content increases. In addition, the releasing of Na and K mainly exist in the tar, while

the contents are relatively less in gas.
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Fig.1 Schematic diagram of the fixed-bed pyrolysis system
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Tab.1 Proximate analysis and ultimate analysis of Naomaohu
coal

Tk 53 #1/% TEE Y%

Mad Aad vad Fcad Nad Cad Had Sad Oad

325 693 4622 436 084 67.16 509 025 1648
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Tab.2 Ash composition of Naomaohu coal

Ca0 Fe,0; Si0, ALO; TiO, Na,0 SrO MgO K,0 SO; NiO CuO

3092 822 29.28 15.07 0.97 294 1.61 1.16 0.38 8.26 0.15 0.15
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Fig. 3 Effect of temperature on tar yield under different
pyrolysis conditions
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