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SYNOPSIS: We have recently presented a novel method that not only dewaters but upgrades low rank coals. The
method treats coal in non-polar solvent, such as 1-methylnaphthalene, at temperatures below 350°C, and separates the
coal into extract, residue, and gaseous product consisting of CO, and a negligible amount of hydrocarbon gases at the
treatment temperature. The extract is further separated into solvent-soluble fraction, Soluble, and solvent-insoluble
fraction, Deposit, at room temperature. In this work twelve low-grade carbonaceous materials including a peat,

various kinds of biomasses as well as low rank coals were upgraded and fractionated by this method. The results

showed that the moisture in all the raw materials was completely removed without phase change.

The raw materials

were mainly separated into three solid fractions (Residue, Deposit and Soluble) without heating value loss for all the

raw materials.

The Solubles and Deposits were almost ash-free, and were respectively rather close to each other in
chemical and physical properties regardless of the parent materials.

Thus, it was shown that the proposed degradative

solvent extraction method can effectively convert a wide range of low grade carbonaceous resources into solid fuels and
low-molecular-weight compounds having rather similar chemical and physical properties.
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Ultimate analysis (wt%, d.a.f.)

C 412 457 603 457 476 495 498 59.7 664 66.7 729 80.7
H 61 68 49 59 68 59 66 44 39 47 51 50
N 03 03 03 09 14 08 16 22 19 09 1.0 20

O+S(diff.) 524 472 345 475 442 439 420 337 278 277 210 82
Proximate Analysis (wt%, d.b.)

W™ 924 783 66.1 69.5 75.7 85.1 62.7 46.1 502 515 51.7 416
FC 7.6 203 206 114 169 141 220 402 240 470 465 502
Ash 00 14 133 191 73 08 154 136 258 15 18 82

Moisture (wt%, ar) 43 57 130 55 99 33 109 324 122 563 212 103
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Carbon distribution [wt%]
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3. fERLER

FF. WThoORED» SHE L EEARD K
DEIFLEAEGATW Do T2, RIETHKOHBE
L EDLTITKERENLRS Z N TE, HOML
BRI L KET T —a VI IV ESIC
DBETEXATDIBEO L VBANRITZ D EWVZ D,
A L 0 BRE LB L - RFBINEEZK 112
R, NA AR PR, BIRDOLEIZHEV CO, R
COMBERLTEY . BBRERED L2 VI
# (WE) BDETLEZIENbB, Co, & CO
DERIZEPRFEORFILELTH 1 FIRETH-
Tzo TRIR, #BiR, FIEF R TIX. 20% ~30%D REH
Soluble IZ#51k L . 50% ~ 60% D (R & A5 Residue & LT
MY STz, — . 3" A< ZARBETIX LN &,
40% ~ 60% & DR FEH Soluble (Z8x{k L7z, BHE D/
AFVADBSIRETIIREBEDZ — NV EHRET D0
B R BN IIRD TN IV, REIZBWTEIAN
AT APOLIR S TR EOREZBEEOAE
B LRI L2 12725,

Soluble DR FEEH LT 80.0 ~ 85.0%, KFEEHE
1X61~77% &. WTFNORBHIBW T HLIEF R

K1 BERYORBINE

20—

~CH,
\\‘ _

“H0 E‘é
KE
/ Eﬂ% E]gs :

H/C

O ¥ .
O Raw -
- @ Residup
% Depos#
& Soluble
Biomass o
3 Faw
" # Residue
o Depusi
B Soluble

I i
0.8

10
0/¢
ERMOFEF L H/IC fl & O/C fEDBR

X 2

HIHKE EINTRIT 7o TNBZ L bhroTz,
EHlZ, X2 OFETFHH/CEL O/CHEDBMRIZRT
X oie, REEFHORLRBIERBRFBERD L.
1 EIE A CJRF L@ Soluble X° Deposit 231& 65 Z &
BHSNE 2ol TR LEEE £ OR
NMEBEHAV 2 AL Z A, £ HHAV
DAL, EEo HHV LI3IEEDL LRV L
TEY., RKEBFEEOREL RDOBRWHIEN R GE
ThHAHZ EERLTWSD, LD-TOFMS (2 & -> THT
BEOMERELZE Z A, Soluble IIWTFhboTE
500 AT, Deposit 135578 800 LL F D435 Bk -
TEY., Zh oo FESMIIFEEHZ L 6 FI1ER
CThot,

B4 3 121X Soluble DEAE BE43HT. BB /34T DFER
%759, Soluble DMEIRAFEIEIZIK LR E NS |
TZETORRERBL, BNEEL LR, U
SFTEIAR & BT, B2 DA 545 G L7z Soluble D
H OB T RTUEIE—FK L7z, Deposit THEOHTHER
X, 1ZE A YERBHIER S 2o 7=, F7-. Soluble Ik
BDFREDIAE D 400°C 1L ¥ TIZHERHHERKIZIY
7 ERIBOOEEZHERTHITE., D 100°C £T
AR DI ERE Tho T,

0.6

0.4

0.2

Normalized displacement [-]

['yep ‘eidwes-63/6¥] ybiom sajeley

0.0
300 400 500 600

Temperature [°C]

X3 Soluble DEAEEZ L BIAR & BB 54T B4R
(ZFRKHP. 10 K/min)

4. /BE
NAF< A, R, BRESOEBIEMLIREER
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[£%£3C8R] 1) Ashida, R. et al., 26® Annual International
Pittsburgh Coal Conference, 5-1 (2009)
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