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Table 1 Proximate and ultimate analysis of biomass

Proximate analysis, w,q/%

Ultimate analysis, w,q¢/%

One/(J g ™)
M A v Fe [C] [H] [N] [S] [O]
8.00 6.03 73.27 12.70 43.00 4.48 0.32 0.08 39.72 15250
1, T o™ SEEFE YAy C—O MGG, FT AN th 2
100 — los 1o A KR B LG, S35h, 1000~625 em ! 2 ] H
' BT C—H TAMS MRS, HoE B T35 & Ak
S o loa E17° € : c X
p g Mol E S SR B SRR K B SRR, BT
Pha £ 128145 L 2, 0L 3, B Rk
> bSC 1° 2 | a SRERT R, ILANRAELE D BRI A
40r 1-0.2
22.82%
g 1704 | 2 YUERREER S R o by
201 (340 °C,—7.§52%/min) . Table 2
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Fig. 1 TG, DTG and DSC of biomass under argon atmosphere
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Fig.2 FTIR spectrum of biomass raw materials

Chemical composition analysis of vanadium

titanomagnetite (mass fraction, %)

TFe" FeO TiO, V,0s  MgO  ALO;

55.62  30.13  12.46 0.64 439 4.97
SiO, P S CaO MnO
479 0.022 0.23 0.95 0.35

1) Total Fe content.
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Fig.3 XRD pattern of vanadium titanomagnetite
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4 HACRERERE

Fig. 4 Schematic diagram of converter (1—N,; 2—Flowmeter; 3—Quartz tube; 4—Temperature control system; 5—Horizontal

roasting tube furnace; 6—Cold trap; 7—Dewar; 8—Gas washing bottle; 9—U-tube; 10—Filter; 11—Gas collector; 12—Porcelain

boat; 13—Anhydrous calcium chloride)
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Fig. 5 Effect of temperature on product distribution of each
phase in process of biomass conversion
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Fig. 6 Effect of temperature on release characteristics of gas phase products from biomass gasification: (a) 700 ‘C; (b) 800 C;

(¢) 900 C; (d) 1000 C
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Fig. 10 FTIR spectra of solid phase products were obtained at different conversion temperatures (a) and oxygen carrier ratio (b)
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Conversion characteristics of biomass gasification using
vanadium titanomagnetite as oxygen carrier

HUANG Zhu-cheng, CAI Wei, YI Ling-yun, JIANG Xiong, WANG Lin, HU Cheng-fei,
XIAO Hua-rong, ZHONG Rong-hai

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The conversion behavior of biomass gasification using vanadium titanomagnetite as oxygen carrier was

studied. The key factors of conversion temperature and oxygen carrier ratio were investigated. The process products of

gasification were characterized by applying thermogravimetric-differential thermal analysis (TG-DSC), fourier transform

infrared spectroscopy (FTIR), gas chromatography-mass spectrometry (GC-MS), X-ray diffraction (XRD) and other

analytical methods to reveal the conversion mechanism of biomass. The results show that increasing temperature is

beneficial to gasification conversion, the gas phase yield and the proportions of CO and H, in gas phase show a

remarkable uptrend. The release of gas products mainly concentrates in the first 20 min. The release rate of CHy, C,H,,

CO, reach peak firstly, while the release rate of CO and H, lag slightly. The oxygen carrier can accelerate the pyrolysis of

various groups and promote the conversion of solid and liquid phase products to gas phase products. The pyrolysis and

conversion process of biomass can be summarized as follows —OH, —C—0, —C=—C——CH3——CH——CO.

During this process, vanadium titanomagnetite is gradually reduced to metallized product (metallization ratio>>80%).
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