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Physicochemical Characteristics of Corn Cob Biomass Ash
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Abstract; The physicochemical characteristics of corn cob ash obtained at different ashing
temperatures (600 C and 815 C) were studied with X-ray fluorescence spectrometry, X-ray
diffraction, scanning electronic microscopy and grading analysis. Muffle furnace burning
experiment was adopted to study the influence of ashing temperature and holding time on ash
content. The ash composition and morphology of the fly ash samples collected from biomass
gasification station were analyzed by using scanning electron microscopy ( SEM ) and energy
disperse X-ray microanalysis ( EDX ). The results indicated that ashing temperature has a
remarkable effect on the ash granularity, content, composition, morphology and phase
composition, but has no obvious effects on the fouling and slagging characteristics. The main
component elements of ash are potassium and chlorine, which means that the major existent form
of potassium is potassium chloride in the pyrolysis and gasification process of corn cob. The
morphology of ash surface is in different shapes. Flocculent large particles were formed at the
ashing temperature of 600 C , while the ash surface happens to soften and fuse, and the flocculent
particles decreases at 815 C. Above research results can provide guidance not only for the
purification of gas obtained from the thermal chemical conversion of biomass fuel, but also for the
comprehensive utilization of biomass ash.
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Table 1 Proximate and elemental analysis results
of corn cob( mass fraction) %
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Fig. 1 The SEM/EDS analysis results of corn cob
ash particle surface

(a)—SEM; (b)—EDS 4#i.
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Table 2 The elements composition and mass fraction

of different measure points %
. 51 A5 2 A5 3
w X w X w X
K 44.76 34.18 43.96 33.63 43.34 32.18
Cl 34.48 28.92 35.60 30.17 32.64 26.72

O 14.15 26.24 13.16 24.33 16.34 29.21
Na 0.21  0.29 0.23 0.30 0.34 0.43
C 4.28 8.16 4.57 8.89 4.36 8.34
Mg 0.3382 0.44 0.43 0.53 0.62 0.74
P 0.89 0.90 0.26 0.24 0.59 0.55
Si 0.8 0.87 1.79 1.91 1.78 1.8
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Fig.2 The SEM images of fly ash particles of corn cob
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Table 3 Ash content of corn cob under different ashing
temperatures and time
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Fig. 3 Apparent morphology of corn cob after calcination
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Table 4 The granularity analysis results of corn cob ash under different temperatures
MBE/C  Dy/wm  Dy/pm  Dg/pm  D;/pm  Dy/pm  HEE QO KIEWL HWREM S/ (cm®-g™")
600 2.1 4.3 14.3 18.4 20.6 0. 849 0. 863 3915.785
815 2.0 3.5 8.2 19.5 21.7 0. 846 0.928 4 686. 362
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Table 5 The ash composition of corn cob under different ashing temperatures( mass fraction) %
iy =8 SiO, K,O MgO CaO Na,O Fe,O, Al O, SO, TiO, Cl
600 C K 25.62 29.74 5.18 6. 65 7.29 0.96 2.68 4.63 0.26 13.26

815 THK 25.90 23.26 6.74 6.32 6.43 0.79 2.56 4.79 0.25 10. 87
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Fig. 4 XRD patterns of corn cob ash under different
ashing temperatures

(a)—815C; (b)—600 .
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Table 6 The slagging distinguish index calculation
results of corn cob ash
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Fig. 5 The SEM images of corn cob ash under different
ashing temperatures

(a)—600 C; (b)—815 C.
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