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Contrast Study on the EPR Characteristics of Coals of Different
Metamorphism Types
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Abstract ; Through electron paramagnetic resonance( EPR) analysis of high-rank coal samples from the Carbon-
iferous coal located in the northern foreland basin of Dabie orogenic belt in the eastern China, the evolution
characteristics of aromatic structures of coals of different metamorphism types and the effecting factors are studied.
The result indicated that the evolution of the free radical density, the line width and the Lande factor demon-
strates the good uniformity, and there is a regular tendency with the increasing of reflectance of vitrinite. The
tectonic stress promotes and strengthens the aromatic ring polymerization and the aromatic layer superposition,
and causes the tendency of leading evolution of coals.
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Fig. 1 Evolution trends of Ng (a) and AH (b) of coals of different deformation-metamorphism types
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Table 1 EPR parameters of coal samples

B R, /% H/107*T  AH_/1074T S, G, W./g Ne/ (10" spins/g) g
B, 6.231 3 413. 88 22.10 1682 25 000 0.001 8 4.36 2.004 7
By 8.384 3 414.55 8.16 3120 2 500 0.004 0 4.96 2.004 3
By 6. 362 3 411.52 4.59 3150 2 500 0. 006 7 1.21 2.006 1
By, 6. 857 3 409. 54 13. 87 1 408 25 000 0.001 6 2.08 2.007 3
B, 5. 605 3 414.30 15.97 3420 25 000 0.001 6 6. 69 2.004 5

T4 E 6. 688 3 412.76 12.94 2 556 16 000 0.003 1 3.86 2.005 4
B,, 4.525 3 410.47 7.91 1378 160 0.025 3 16.70 2.006 7
By, 4. 024 3 410.47 9.67 1216 400 0.019 1 11.70 2.006 7
Bys 4.375 3 409. 62 11.72 988 400 0.0239 11. 10 2.007 2
By 4.783 3 410.73 15.26 3330 4 000 0.015 6 9.74 2. 006 6
By 4.631 3 407. 12 11.55 717 400 0.023 6 7.94 2.008 7
By, 2.904 3 411.95 9.11 2 230 400 0.019 7 18. 40 2.0059
B, 4.223 3 410.82 8. 09 1749 400 0. 025 4 8. 83 2.006 5
Bso 5.042 3 409. 32 11. 09 1447 400 0.029 2 11.90 2.007 4
By, 4.549 3411.71 31.74 2 410 4 000 0.024 9 19.10 2.006 0
By, 5.618 3 413.30 65. 63 1781 12 500 0.007 5 19.50 2.005 1
By 4.567 3 410. 50 12.29 1204 400 0.025 7 13.90 2.006 7
B.s 5.156 3 408. 24 19.17 3810 4 000 0.030 8 8.91 2.008 1
By 4.979 3 410.74 34. 87 1945 4 000 0. 026 2 17.70 2. 006 6
Bs, 4.943 3 411.52 14.92 1129 400 0.024 8 19. 90 2.006 1
Bss 4.725 3 409. 48 44. 04 2 700 25 000 0.014 5 11. 30 2.007 3
Bs; 4.286 3 412.09 13.62 1361 400 0.019 5 25.40 2.005 8

S5 1E 4.583 3 410.51 20. 04 1837 3579 0.022 2 14.50 2.006 7
Bgs 5.197 3 409. 95 45.45 2947 40 000 0.010 2 21.00 2.007 1
Bg, 6.765 3 413.69 43.22 2 900 25 000 0.0115 4.50 2.004 9
Bgs 6.738 3 515.36 63.19 3 360 25 000 0.012 7 13.00 2.003 9
Bgs 7.308 3 415.28 67. 40 3 860 20 000 0.013 1 16. 00 2.003 9
Bg; 6.153 3 417. 66 83. 15 2130 20 000 0.009 6 18.30 2.002 5
Bgg 8. 005 3 408. 97 55.56 4010 25 000 0.028 1 13. 80 2.007 6
By 8. 484 3 415. 46 49. 45 3150 12 500 0.016 1 9. 14 2.003 8

15 6.950 3 428.05 58.20 3194 23 929 0.014 5 13. 68 2.004 8

Hr Ry BEBURERKRIGTER, H,, CRMEMESESE: AH,, FAUMESRESIKSE; S, fFUMSESIRE; 6., Frlk

0

ehdlEEs W, FERREOSRED; Ng, AMZEWRE; ¢, 2MEHNT

BT Bk br, £EWNN, R, .. =4% %
R N AR5 2 R o3 45408 A I AT AR AR
I LR N IR R S AE o &, BBk S A AL
CIF IR IHFAL T BT BT BEAAE R . N BYBRIE, 1"415%
— PRI Ng BHABMSEME B 2080/ (£ 1,

(a)), AHZIXFFHL G Fe A5 88 7= 41, Tfﬁﬁ_ﬂz
XL 5% e i) A AE SR Bt T 20 1454 T T A
JIEUE, Wi7s T 4% 1) S 1 A 3 7 g A e e
FOMESR 1 B4R S A R DF B AT, Ao i v
Ay RSN

(2)&TFE(AH) . 3R 1 & 1(b) 4rHT,
AH AL i, HL3 /AT - ”’fﬁk%l:%
WH, TER, = 2.5% ~8. 5% FEHE N, BT
?%%ia,mlﬁﬂi‘jt—» RIS AR S R, =
2.5% ~4.5% XA, AH”W%HC%&W“%, S

F‘fﬂ%iﬁﬂﬂﬁﬂ’“%ﬁ_%% HJ5, AH R#Em, &
o =0% ZEATIS , AH GREWRORAA, 3R iR 2

Tlt60 x10™* T DA b, XATRER M TR K BT
AR BRBE T L E, BIZ<3R O, N, S R TRy
RFFAT, S A 1 A b BRI KREE,

BiFo AH



534 b2/ AV | A ) 2009 4
5820
—g
150 60r T
12 50r ’
S S 20.04
=i <, 12.94 , Z/T/// //
3 I
M-SR RRMBE RRAEH e TRt

(a)
& 2

IR

(b)

ARV — AL T A f 2R (a) ST (b) P {EE T A

Fig. 2 Histograms of Ng(a) and AH(b) of different deformation-metamorphism type coals
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