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Study on FTIR of coal two step extraction
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Abstract: The two step extraction of the five different metamorphic rank coals (Yima, Houlingele, Shenfu,

Pinshuo, and Yangcheng) is put up by the extraction way which the coal is extracted firstly by CHO

reflux

consecution extraction and the extraction remain coals is extracted secondly by CS,-NMP(1:1,v/v)intermission
extraction, and FTIR of every coal and extraction is token. The result show the component and structure of first
extraction is very great different with that of second extraction. There are large numbers of alkyl and oxygenated
compositions and less of aroma compositions in first extraction. But there are large numbers of aroma
compositions in second extraction. By contrasting and analyzing the FIRT spectra of first step extraction of
different metamorphic rank coals, it is gained that the character apices figure and location of every FIRT spectra is
same basically and the apices intension has biggish difference. This result show the first extraction constitutes of
different metamorphic rank coals is basically same, but the content of every composition is distinctness. The
second step extraction of different metamorphic rank coals have resemble rule. But the FIRT spectra character
apices of coal are found without exception in the FIRT spectra of the first and second extraction. These results
provide a very important theory foundation for the coal chemical group research.
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Table 1 Proximate and Ultimate analysis of coals

R1 FEHITWSHRINTESH

Poiin Tk T, % TLHEMM, %
Moisture(ad) Ash(ad) V(daf) C(daf) H(daf) N(daf) O(daf)
S 3.1 14.7 34.1 79.6 5.37 1.47 12.88
PHRF 2.37 5.56 39.9 79.53 5.03 0.92 13.9
3H 3k 2.95 9.49 6.94 94.47 3.19 1.12 0.00
pas 9.03 18.58 40.2 70.62 6.28 1.28 17.7
FEM 20.63 23.86 49.52 67 5.19 1.53 252
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P P SR AR R B STk (1, 2, 3]
1.3 4GB FETIR) S Hr
B 0.5mg JEFE. Y sk 2P 160mg 511
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Table2 Band assignments in FTIR spectra of coal
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Figure 1. FIRT spectra of Yima coal
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Figure2. FIRT spectra of Yima first step extraction
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Figure3. FIRT spectra of Yima second extraction
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Figure4. FIRT spectra of Huolingele coal
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FigureS. FIRT spectra of Huolin first step extraction
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Figure6. FIRT spectra of Huolingele second step extraction
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Figure7. FIRT spectra of Pingshuo coal
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Figure8. FIRT spectra of Pingshuo first step extraction
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Figure9. FIRT spectra of Pingshuo second step extraction
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Figurel0. FIRT spectra of Shen fu coal
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Figurell. FIRT spectra of Shenfu first step extraction
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Figurel2. FIRT spectra of Shenfu second extraction
12. FFFEZ S YOI S0 e il

ansmitance

T T T 7 T T
3500 3000 2500 2000 1500 1000
Wavenumber (an* )

Figurel3. FIRT spectra of Yangcheng coal
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Figurel4. FIRT spectra of Yangcheng first step extraction
14. PRISR — i 4T 5h

2.7 BEMEE—. ZRmBEMAIIMERE LR

PR — g RN — Gl 0 () A5 4T e
BILLE AT B2, — g i A — g b ) iy i e
BRI ZERN, Ui —Rdh Y5 — g e 4l 5y
g5k EAIR KD . — it ) rh e R 4548 i o3 FH 5
AN AR, BSOS R D T = dh
JiAEEERIA o A ULEHER TR ) AR S5
e 3 25 kg 41 o0 A7 Bk I 32 B8 J) 5 CS,-NMP
CL:1viv) LG FIRRE 1) 07 B a5 i A oy BAT T
PIAMARRE ) o B2 JERE 1) — g 21 oh ik D6) L 2y
BTy RILEAEE R . VAR R D4R S5 A
BRI 22 ), Ut WS () — S HE P 4 R AR A [
SURE RO A AR, SRR g 20 4b
i P A LA A AU o (RS S R — i R —
DI ZL M B 4 Aok, SR 20 A0 ] )RR AE
US43 e AE il HE A 0 PR v R

DRI 2R Ul R A2 AT CSo-NMP (1:1,v/v) B
B VTR 7 D8 A B AT 2 T R P R A T A
2, 0 (gD R TS, TR R OCK
Permy, HERPIRA I AR ARSI (1) S WU IR A 27 20 R
45K,

3.4 &t

(DGl Y5 — g e 450 G5 # EATAR
KD, 2t i b be e 2R 1 o3 AN S8 o
W, TFERGHRIEII B R b I AR AL
i A AN TR ORE FEE AR A5 JEAR 18— il ) 2 ok
HAME, RS EE AR, SRR =2
i R AT RO o (ECRE SRR — el i A —
SRR AR NS ARy b Ve S AR S TR
RV REAEI I B R B, RO R AL S iR A
JEFRAL T H R

978-1-935068-37-2 © 2010 SciRes.



‘ogi* Scientific
® J
+* Research

(@D TPy M a2 iap I E By b ]
SRR AE J1: CS-NMP (1:1,v/v) EAVEFINHE
WS A S R AL oy BT S SR AR RE ). IR AL Gl
> IR NE LR A ES O BTSSR SNIUE i otz
FEARTE B AS R I AT AR, BT Hh S B S
AL 2= A S R R I

References (% 3Cik)

[1]  Tian Yuanyu, Tian Yajun, Huang Wei, Study of coal chemical
group composition part(I)[J], Coal Conversion, 2001, 24(9),
P7-9.

MR, MR, BHEAE, ERAARAIIIT (—), Bx

978-1-935068-37-2 © 2010 SciRes.

2056

2010 The Second China Energy Scientist Forum

&4k, 2001, 24 (Sup) P7-9.

Tian Yuanyu, Tian Yajun, Huang Wei, Study of coal chemical
group composition part(IT) [J], Coal Conversion, 2002, 25(1).
MRS, MR, FAHSE, R RADST (), Bx
¥4k, 2002, 25 (1) .

Tian Yuanyu, Study of coal chemical group composition and its
application in plasma pyrolysis of acetylene, Taiyuan University
of Technology, Taiyuan, 2004.

P2, R A 2 T2 BT 9 B AL 58 T8 1 R B Z e
IR ]R8 30), KB TR, RJE, 2004,
Ke-Chang Xie. Coal structure and its reactivity, Beijing, Science
press, 2002, P115—129.

W s, B RN, JeRURE f R, 2002, P
115-129.





