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Spectroscopy and Spectral Analysis
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Table 1 Chemical composition of three oil shales
Proximate analysis(Wt%) Ulimate analysis(tWt%)
M.a Va A FCua Caa Haa Oua Nua Sad
dac4 3. 45 39, 52 52. 65 4. 39 29. 83 392 8 62 0. 62 0. 92
ghd 3. 35 35. 10 56. 18 5 37 2873 371 6. 55 0. 66 0. 82
glll 5 28 29. 68 52. 80 12. 23 29. 33 302 6. 23 0. 95 2. 38

Table 2 Yields of pyrolysis of three oil shales

Yield/Wt% dacd (500 C) gh4 (500 C) gl11(500 °C) dac4 (600 °C) dacd (700 C)
Coke 68 129 9 73. 278 6 77. 140 7 66. 106 1 61. 956 5
Liquid 23. 366 7 16. 755 14. 367 8 16. 957 3 14. 132 4
Gas 8 503 4 9. 966 4 8 491 5 16. 936 6 239111
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Fig 1 FTIR spectra of threee oil shales
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Table 3 Ratio of some
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characteristic peaks

A1 710/ Al 00 Aso30/ Azgzo
dacd ghd glll dac4 gh4 glll
Shale 0. 778 333 0. 750 985 0. 532 227 0. 238 349 0. 218 108 0. 525 449
Coke 0. 299 672 0. 940 553 0. 547
Oil 1. 375 564 1. 331 222 0. 519 85 0. 091 734 0. 090 753 0. 108 083
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Fig 2 FTIR spectra of three oil shale cokes at 500 ‘C

& 3 Sy = UL A 35 O 500°C i 5 A5 B Y 0 A AT
ARG, R B 3 T HIAS [R) B0 2 A 20 A E A AL, Tt
3 5 B 0 R RS DI 2 925 1 2 850 em ' Ab i C—H fif
gEEZh, A 1460 F1 1 370 em™ by C—H ¥Rz, £
VU T ARS 07 08 430 3 . B8 3 AT, = il T A 2 ah
VU As oz /Asono = TUE M Ay a0 / Az 020 » 22 B 55 JELTH DT 25 A6
Lo U0 e 7 R S5 A 3 n . 05 B 45 F9 08 /0. ghd 55 dacd
T RENI B R K =0 JEF & EAHE, glll 1
TUA R A R R, =0 A& E&K M, 3 350
em Y O—H 2 e W i 06 b, T A &,

glll

ghd

Absorbance

dac4

T T T 1
500 1500 2500 3500 4500

Wavenumber/cm™
Fig 3 FTIR spectra of three shale oils
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Fig 4 FTIR spectra of dac4 oil shale cokes

under different temperatures

5 o R U 2 BUA 2482 500, 600, 700 °C #A4fif
BRI TUA AT M B . BB 5 T HRE A IR R TR, AR
WL AR AR I, B LA BR W & R . (R A1 438 3 100 ~
3000 e ™ FFFFEIR 1 600 cm ™" Y I R B G O, 2 UH 5 &R
Dy AR PR B I R . X 5% 2 PR IRE W T
B BUAFE R e, RS Ik — 3.

700°C

600C

Absorbance

500°C

500 1500 2500 3500 4500

Wavenumber/cm™
Fig 5 FTIR spectra of dac4 shale oil

under different temperatures
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FTIR Analysis of Oil Shales from Huadian Jilin and Their Pyrolysates
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Abstract Thermochemical conversion is the key technology for the comprehensive utilization of Chinese oil shale resources. Oil
shales from three mining areas of Huadian Jilin were pyrolyzed at 500 °C in a quartz tube reactor and their pyrolyzed cokes and
shale oil were derived. One oil shale was also pyrolyzed at 600 °C and 700 °C to assess the influence of temperature on pyrolysat-
es. FTIR analysis was carried out to study the raw shales and their products. The results showed that shale oil had similar func-
tional groups as the organic matter of oil shale, mainly aliphatic hydrocarbon, and the shale oil contained more of it than the raw
material. The shale with more aliphatic oil yielded more oil. That with less aliphatic and more aromatic one yields less oil, and
its coke is rich in condensed aromatics. Pyrolysis was almost completed at 500 “C. Qil yield did not increase further with temper-

ature, but secondary pyrolysis strengthened. At 700 ‘C carbonates began to decompose.
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