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Table 1 Industry and elemental analysis of coal samples

Tk 53 #/ % TERIIHT/ %

i Kar K5y 5oy IFi 7 % 15 A 2 A it
CYM-1 5. 84 29.76 25. 34 39.05 80. 29 5.96 11. 87 1.12 0.76
CYM-2 6.01 30. 32 23.68 40. 00 78.92 5. 55 13.62 1. 20 0.71
CYM-3 6. 15 30. 21 23.71 39.93 78.99 5.51 13. 65 1.21 0. 64
CYM-4 6. 04 30. 29 23.67 39. 98 77.89 5. 54 13.62 1. 26 0. 69
CYM-5 6.22 28.99 24.43 40. 36 79.56 5.78 12. 88 1. 09 0. 69
CYM-6 6.16 29.15 25. 36 39. 33 79.43 5. 86 13.08 1.13 0.5
CYM-7 6.08 29. 94 24.03 39. 95 78. 94 5. 62 13. 60 1. 18 0. 66
CYM-8 5. 96 32.10 22.08 39. 86 77.85 5. 84 14. 29 1. 30 0.72
CYM-9 6.07 30. 19 23. 80 39. 94 78.82 5. 64 13.68 1.19 0. 67
CYM-10 6.01 30. 32 23.68 40. 00 78.90 5. 55 13.62 1. 20 0.71
CYM-11 6.18 30. 87 22.02 40. 94 77.50 5.14 15. 36 1.28 0. 66
CYM-12 6.07 29. 88 23. 14 40. 91 78.10 5.21 14. 89 1. 26 0. 54
A 6.07 30. 17 23.74 40. 02 78.76 5. 60 13. 68 1. 20 0. 66
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Figure 1 FTIR and the second derivative spectra of CYM-9 coal sample
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Table 2 The peak area and attribution of FTIR absorption wave in CYM-9 coal sample

WK IEALE (em ) WEEA (em?) 9 )& Vg EALE (em D) WA (em?) 17 )&
1 3693 564. 44 g m—OH 11 1317 439. 52 53 E ) CH3
2 3609 557. 62 W —OH 12 1224 523.99 AR C—O 492 30
3 3531 294. 91 Iy T181 /43T P A 13 1132 832.57 ML C—O i 45 4 3h
4 3279 30. 03 451 —OH 14 1032 1062. 34 i C—O 4k 3h
5 2998 54.28 P 3 0 15 854 27.03 1,3.5- = BRI ke
6 2973 64.51 . FR B X R 16 828 25. 03 1L 4-ZHR 5 IR
7 2946 6.92 FF 35 % R 17 799 16. 04 1.3- BT &
8 2886 34.76 . HE X Bk 18 773 15.99 L. 2-ZHRAO5 ke
9 1782 49.08 fil% C=0 19 746 9.08 AR T
10 1472 47.91 CH. .CH; JEXIFrAE I 20 707 3.95 LN O3

10. 14028/j. cnki. 1003-3726. 2018. 03. 009



© 70 - = ix T i {1 2018 4F 3 H

2.1.1 LA HEIEHRRAE Z3 A FTIR 1 3700cm ' ~ 3000em ' W I 7 o 2 3 14 4 2 W fig i, H v
3640cm ' ~3610cm " Ab ff M AT 06 U6 T/ R 5 iR R AR W B TR R i B — OH A I I 0 5 3550em ! ~
3200cm " Ab ) R Wi s WA TR W T L I Ak B SR AL B W B A A R AR R I L O 4R A 1 —OH &5 —0—4
YERDE B L . 3000em ' ~2800cm ' Wty 24 g i k2 CHL, 4 4ig 2 . b a0 45— CH, .—CH,
R X R S R AR 45 R 3. 1800em ' ~1000em ' IFJ& T & AE BEFAT, Hif 1800em ' ~1510em ' 4k
F18) W2 AT W6 T R A TP A 45 ) 1 e 40 e 2l WS e, — Bl R B — O— BRI C—C R IR i 4 4 2 e Wi e L 5
—fE C—0 Y5 —OH JE A A0 S L R W i % . J& T COOH By 53k ; 1460cm ™' . 1380cm ™' ~1375cm ™!
Aab ) 5 T 0 S B 7 25 0 T T X R O E R AR T Bk Bl 25 S CYM-9 B Tl 43 A B LR 3 8 TR Ut
1460cm ' Ak Yy W W e ik W] R AR T JCHLAK R 35 s 1300cm ' ~1100cem ' Ab (4 2 Wi e 32 52 AT 1y B2 L Tk TR 45
1) C—O 4z, 900cm ™' ~700em ™ WIS R 05 Fr 45 H 1) C—H i3k 3l .C = C (141 A 25 i iz 2 A
C—H A1 2 Al R s 2 R A BB B AR H A9 A9 B B4R ARG, P 971em ' ~710em ™! ki
KR b C—H B A 45 9 2 ; 860em ' ~800em ' 2 1, 4- AR AR A9 W i i 5 810cm ™' ~770cm
13- T HUR R MU 4 5 770em !t ~735em Ry 1, 2- T HUAR R B MR IR U4 5 710em ! ~690em ! Sy B AR
A ) TR A I

ik

R’=0.99903 SE=0.10349

A T
4 Es — .

R™=0.99869 SE=0.10964

e \/
1 1 1 1 1 1 1 L 1
3000 3100 3200 3300 3400 3500 3600 3700 pgq 2850 2900 2950 3000
#H H/em’ i #/em®
(a) BERYLH (3700 cm'~3000cm™) (b) RERFEMTILH (3000 cm™~2800cm™)
2 . —RiE B
‘\ —Eﬁg 5] . MZEEQ%
NP a =
2| --- WAL A g
S s ‘ o
N ) o 2 R’=0.99397 SE=0.09908
\ R’=0.99138 SE=0.38521
0
S & oul // A 2
o s
-]
] O - N g
S % g
s & /B 2 :
~ o
IQ -
. . \ VA . .
1000 1200 1400 1600 1800 700 750 800 850 900
i E/em’ B #/em?

(¢) EEERARIH (1800 cm™~1000 cm™)

(d) FHELEHRICE (900 cm™~700 em)

B 2 CYM-9 BERE L AN G 2 1 40L& 1R
() B EEMG M (3700cm ' ~3000em 1) (b) iig 17 45 74 W2 g #F (3000em ™! ~2800em ™ ') 5
(o) & B e A M Y HF (1800ecm ™' ~1000em ™) () % 7 45 A4 W ey (900em ™' ~700cm™")

Figure 2 Peak curves-fitting FTIR spectrum of CYM-9 coal sample
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Figure 3 XRD spectra of CYM-9 coal samples
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Table 3 XRD structural parameters of CYM-9 coal samples

'J(%ﬁé 20002 20100 dooz /nm La/nm LC/nm N

CYM-9 23.29 32.23 0. 3816 1. 0150 1. 2459 4.26
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Table 4 The basic parameters and mechanical parameters of coal samples
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Analysis the Structural Characteristics of Fuxin Long Flame Coal
Based on FTIR and XRD Experiments

AN Wen-bo'*, WANG Lai-gui', LIU Xiang-feng', PAN Ji-wei', LI Xi-lin®
(1. College o f Mechanics Engineering ,Liaoning Technical University , Fuxin 123000,China;
2. College of Civil Engineering , Liaoning Technical University , Fuxin 123000, China)

Abstract: In order to study the macromolecule structure of Fuxin long flame coal, the CYM-9 coal sample which is
closest to the average value was selected as the experimental sample by measuring the industrial analysis and elemental
analysis of 12 coal samples, the Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD) and uniaxial
compression experiments were used to study coal samples, the microcrystalline structure parameters and mechanical
properties of coal were further analyzed by comparing with the characteristics of Fushun long flame coal. The results show
that the basic structure parameters of CYM-9 coal sample were as follows: aromatic hydrogen ratio ( fIi) was 0.47,
hydrogen/atomic ratio ( H/C) was 0. 858, aromatic carbon ratio ( f%,) was 0. 747, aliphatic hydrocarbon branch length
(CH;/CH,) was 0.617, compared with Fushun long flame coal structure, its aromatic carbon ratio was larger, aromatic
nucleus condensation degree was bigger, aromatic structure unit arrangement order was more regular; The XRD pattern pf
coal samples had two peaks with 002 peak and 100 peak,the layer spacing(d,y;) was 0. 3816 nm, the stacking height (L.)
was 1. 2462 nm, the layer diameter (L,) was 1.0136 nm, and the number of aromatic piles (N) was 4. 26; The average
peak strength of the coal sample was 9. 24MPa, the average strain value was 23. 58 X107%, and the average elastic modulus
was 405MPa.

Key words: Fuxin long flame coal; X-ray diffraction; Fourier transform infrared spectroscopy; Coal macromolecule structure
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