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Study on catalytic photo-oxidation degradation of Shenfu coal by FT IR

YANG Zhi-yuan', ZHOU An-nind

(1.Dept of M aterial Science & Engineering, Xi' an University of Science and Technology, Xi' an 710054, China, 2 Dept of Chenistry & Chenical
Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract: The different density grade components of Shenfu coal were prepared by sink-float method and centrifu-
gal sparation The structural characteristics of Shenfu coal ultra-fine powvder in photo-oxidation degradation were
studied in a slf-made photo-reactor The catalysis abilitiesof transition metal ions for coal’ s componentswere al
dicuseed The reaults indicate that the mechanisnsof different density grade’ s coal conponents in photo-oxidation
degradation are different, the methyl and sub-methyl group are more liable o be photo-oxidized than the aromatic
rings in the coal’ s structure; the order of catalysis abilities of the transition metal ions for coal isNi" >Co’" >
La" > ce" > Fe’.
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Tablel The recycle ratios of different density grade camponents of Shenfu coal 37*
/g m3 D, ( <1.350) D; (1.350 1.375) D, (1.375 1.400) D; ( >1.400)
| % 4.76 35.30 40. 22 19. 72
2 3t
Table2 Theanalysisof Shenfu 3™ " coal and its different density grade camponents %
M Aq Vg FC4 W (Ca) W (Hag) W (Ngg) W (Sir) w (Ogg)
SFC ( ) 7.29 4.27 36. 42 59.31 81.75 4.79 1.10 0.38 11.95
AF- SFC ( ) 4.97 3.83 36. 96 59.21 81.23 4.85 1.03 0.35 12.56
D, (1.350 1.375 g/am®) 5.25 3.07 36. 26 60. 27 61. 94 4.16 1.06 0.34 32.51
D, (1.375 1.400 g/an®) 3.49 9.31 29.28 61.41 65. 68 5.05 1.18 0.33 27.76
D; (>1.400 g/an®) 6.45 12.12 33.74 54.14 73.31 5.04 1.10 0.45 20. 10
1.2
(Imol/L; FE™, Co", NI, Ce™,
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Fig- 1 The expermental equitment of coal photo-oxidation
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Table3 The FTIR characteristics of different density grade cam ponents of Shenfu coal
Jam ™t
3700 3620 AF- SFC<D; D, <SFC<Dj,
3600 3100 —OH, —NH, —NH, SFC AF- SFC<D3<D, <D;; D; D,
3100 3000 CH SFC AF- SC D; D, <Dj,
2970 2900 —CH,, —CH,4 SFC AF-SC D; ( ); D, Dy ( )
2880 2800 —CH, SFC AF-SC D; D, D,
1700 1800 —COOH, —C0 SFC AF-SC D3 ( ), D, D3 ( )
1580 1650 . SFC AF- SFC<D3 <D; <D, ( )
1400 1580 —CH,, —CH,4 . SFC AF- SFC<D; D, <D, ( )
1320 1370 —CH, SFC AF-SC D; D, D,
1100 1200 SFC AF- SC D; D3 <D,
1000 1050 D, <D, <SFC AF- SFC, D, <D,
3 , SFC, AF- SFC, D; Dj , D, D;
870 750
3 7 L
(sFC) (AF- SFC)
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Fig 2 The aborbent FTIR of Shenfu coal and its different density grade components after 50 photo-oxidation
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Fig.3 The subtract aborbent FTIR of D, density grade component of Shenfu coal after photo-oxidation in different time
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4 D, 50 h
Table4 The intensity changes of methyl absorbent FT IR of D, density grade cam ponent
of Shenfu coal loaded with different cationsafter 50 hour s photo-oxidation

2920 (3000 2780 cm’l) 1460 (149 1384 (m’l)
/% /%
D, NiZ* 0. 206 2 84.4 0.157 4 78.7
D, cet 0.477 1 63.9 0.237 8 67.8
D, Cco®* 0.344 4 74.0 0.169 2 77.1
D, Fet 0.5317 59.8 0.2420 67.3
D, La* 0.469 0 64.6 0.199 0 73.1
D, 1.3230 0.7390
= (1- D, /D, ) %x100%.
3
(1) 1.350 1.375 g/an’ (D,), 1.375 1.400 g/an’ (D,)
1.400 g/an’ (D;) 3 . D, D, ! D,
(2) : .
(3) 1 1 1
(4) , NiP* >Co" >La"  >ce’ > Fe"’
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