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Study on conversion process by mild supercritical thermal extraction

coupled with carbonization technology of Datong coal

LUO Huafeng,QIAO Yuandong, XU Qingyun, YANG Lei,ZHAO Luheng,LI Can
(Coal Engineering College , Shanxi Datong University ,Datong 037003 , China )

Abstract : In order to achieve the high efficient and upgrading utilization of low—rank coal ,the thermal extraction oil and high specific sur-
face area activated carbon were prepared by mild supereritical thermal extraction coupled with carbonization technology using Datong coal.
The activated carbon were analyzed by scanning electron microscope (SEM) , X -ray diffraction ( XRD) and Fourier transform infrared
spectroscopy ( FT-IR). The adsorption properties were tested by methylene blue. The results show that thermal extraction rate of coal rea-
ches 26.23% ,and carbon material yield of thermal extraction residue and Datong coal are 45.95% and 46.87% respectively. The maxi-
mum adsorption amount of thermal exiraction residue based carbon material reaches 1 340 mg/g,and the removal rate of methylene blue
reaches 95.7% ,while ,maximum adsorption amount of Datong raw coal based carbon material is only 1 040 mg/g,and the removal rate of
methylene blue is 74.3% . It is found that Datong coal not only produces a certain number of thermal extraction oil,but the thermal extrac-
tion residue is also converted into high specific surface area activated carbon under the condition of mild—low—temperature activation. The
adsorption properties of the activated carbon on methylene blue are better than common active carbon.
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Table 1 Proximate and ultimate analysis of Datong coal
Tlv a8/ % TCRH/ %
Mud A(l V(luf chuf Cduf Hddf Oduf Ndu‘ St,duf
1. 66 25.53 31.50 68. 50 79. 89 11.53 5.11 1.42 2.05

1.2 BIMBERME-RUBELE
PLS g KA, 150 mL 235 4 MPa &S W)
JE T E 500 mL 5 R S0 48 H oA 2R 290 °C, JfE TR
Pidk 2 h, B2t U W ZE IR A BB T R
I AR TG AE ] KOH 5K IR/ #ss
BRI 4 0 LIRG  IMA—E - LB FKML
Pt B T LR PR % R R B T A AT IS
(3 3 Ak pr o, R E A /R = 200
mL/min FF38 A ALY, TR IR LL 20 °C/min
THE RN E 200 C , THE 30 min, B2 50 P}
K 4y, FELL 20 C/min Tl %R 4k 22 T iR 2
550 CHATIHEASNL , S WAFEE 2 h, oA ) B AR
HLUR, A 2R A 2 %= 00, WO b W kL, IE (A
5 mol/L FHERIZ 24 h, FLfli FHRE I BEFEASBEFE 6 h,
SRIG R 2 B K Ve VA g &= b ik, 76 150 ¢ F T
12 b, RIAS A TE AR R R R R v o 0
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SRS3400 %! XRF 4% & i 12X A i K 4 1) 70 28 41 A
K H Sz 8840 =] UL 43 S BE T B 3 5 A T
1.4 3ot i FA B A Y I Bt
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Table 2 Pore structure parameters of different

activated carbon

R MALILRmB, L5/ FEIAL

*::'é‘:lﬁ‘] 2 -1 2 -1 3 - 7
(m* =gy (m®-g™") (em®-g')  F/mm
AC-550 1206 1035 0. 68 2.26
AC-550-1 1730 1501 0. 88 2.04
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Fig. 2 Scanning electron microscope picture of Datong coal

and thermal extraction residue based activated carbon
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Fig. 3 XRD pattern of Datong coal and thermal extraction
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Fig.4 FT-IR spectra of Datong coal and thermal extraction
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Table 3 Mineral composition of different coals and activated carbon determined by XRF analysis %
b Si0, Al, O Fe, 04 Ca0 MgO S0, Na, O Other
DTYM 44.20 21.40 13.30 2.80 1.30 2.30 0. 80 13.90
RRM 43.20 20. 40 13.29 2.78 1.29 2.27 0.79 15.98
AC-500 16. 86 7.92 5.23 0.79 0.21 0.11 0.09 68.79
AC-500-1 14.72 6. 85 4.79 0.54 0.18 0.08 0.04 72.80
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Fig. 5 Change of methylene blue adsorption of activated

carbon with time
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