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Analysis on Influence Factors of the Characteristic of Pore Structure During

Combustion of Oil Shale Semi-coke
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(School of Energy and mechanical engineering, Northeast Dianli university, Jilin 132012, Jilin Province, China)

ABSTRACT: Combustion experiments with semi-coke of
Huadian and Wangqing oil shale were conducted in a
bench-scale FBC reactor. Ash samples were obtained under
different combustion conditions. Adsorption isotherms were
determined by Micromeritics Gemini 2380 specific area
analyzer under nitrogen atmosphere. The pore size distribution
of samples was determined on the basis of BJH theory.
Influence factors on pore structure of ash, such as different
semi-coke, bed temperature, particle size, apparent fluidized
velocity and batch feeding quantity of the above-mentioned
semi-coke were investigated. The result shows that pore
structure of semi-coke was already well developed and the total
porous volume of the fuel decreased gradually during
combustion. The pore size distribution of different semi-coke
presents obvious difference. Low bed temperature favors the
formation of porous structure. Batch feeding quantity has effect
on the process of porous structure, but couldn’t change the
ultimate ash pore structure. Higher fluidized velocity and
smaller particle size lead to more pores destroyed.

KEY WORDS: oil shale; semi-coke; fluidized combustion;
porous structure; fractal dimension

WE: /AT R @R N R RS & BT 5 MM
CINRERENON DTSR S FES st v G2 R NI RN NP o
£ Gemini 2380 R LR THIAR 73 B 3 LA ACRE IR B 252
2, K] BIH LTSS A o ARIEIREE R, 47 1 - f b
v VAR P ARRAR . T R Ik A5 DR 0 2 £
FLBRGHIII AL, JFRS HFEFEAT BTN 73 T 73 Hr o 452k
KL, FAEREAERALBR ST QAR T Kk, beid et 4R
() FLARRR A L B HT I PR s AR R R Bt 2 SE AT R T
TR IR ALEE R s AN R Rk S £ 18 £L 20 A st 2 22 Tl 42

EEWHE: WA BRI H (20080413); AR AL HL T K2+
R A 513542351 H (BSIXM-200704)

Ky —UMPsHE: A FLBRAE BRI HERE, (AR 2 o5 AR Bk
AL IREE 3 SR BRI N A%, 075 53 A FLES g o
KRR UL PR WUARIREE FLBREE R YRR
0 s5l&

Bt 25 R T PR A R, A i FE R K
TIUA 2Rl ST, R
ForFE HorAided, BATE B IRt B
TR RLAEM, SZEIER, g TTs “ -k
HI—E A4 G IR AR I 2 R F i D T A 2%
B b, A RO S R R A ()
(AR IR IR AR I8 A2 SE I T2 26 1 FH FF) T 2 BR
WO, O A TR, R AR TLIR S
Fa 5K 2 A 110 sz A A0 2 A (RS ) #4721
Wio PILAEVFZ 06, AR IFLE A LAR o A i
WL AR IE S, LR R e 7
H, RHZUREE  WIRDRIE « S X L R 152 B e i) 45
RO AR FLBRRF M AT RO IR 5 o A SOARHE AL
TR T PEPETROSIX T A, bl
)RR (FE i i 0 2 B AN R R 2 0 2 R
) B A PR AN DX 1 il T o Rk, R A
500 CiTUA A o, PAEERAIRIREEAE &
IR S R P PR L TR AT 4SO A s B R
THIRFE AT, AT 20 BT 25 DR 356t 2 f i A ik e
R L R IR LB SR, i T
PRI RS K 5 R FH PR AR .

1 RIWAZE
1.1 RHBERRERE
S Avedesian T Davidson ik A2 Az 18


http://dict.cnki.net/dict_result.aspx?r=1&t=combustion+conditions&searchword=%e7%87%83%e7%83%a7%e5%b7%a5%e5%86%b5
http://dict.cnki.net/dict_result.aspx?r=1&t=fluid+bed+temperature&searchword=%e5%ba%8a%e6%b8%a9
http://dict.cnki.net/dict_result.aspx?searchword=%e6%b5%81%e5%8c%96&tjType=sentence&style=
http://dict.cnki.net/dict_result.aspx?r=1&t=fluidizing+wind+velocity&searchword=%e6%b5%81%e5%8c%96%e9%a3%8e%e9%80%9f
http://dict.cnki.net/dict_result.aspx?r=1&t=fluidizing+wind+velocity&searchword=%e6%b5%81%e5%8c%96%e9%a3%8e%e9%80%9f
http://dict.cnki.net/dict_result.aspx?r=1&t=feeding+quantity&searchword=%e5%8a%a0%e6%96%99%e9%87%8f
http://dict.cnki.net/dict_result.aspx?r=1&t=well+developed&searchword=%e5%8f%91%e8%be%be
http://dict.cnki.net/dict_result.aspx?r=1&t=decreases+gradually&searchword=%e9%80%90%e6%b8%90%e5%87%8f%e5%b0%91
http://dict.cnki.net/dict_result.aspx?r=1&t=porous+structure&searchword=%e5%ad%94%e9%9a%99%e7%bb%93%e6%9e%84
http://dict.cnki.net/dict_result.aspx?r=1&t=feeding+quantity&searchword=%e5%8a%a0%e6%96%99%e9%87%8f
http://dict.cnki.net/dict_result.aspx?r=1&t=porous+structure&searchword=%e5%ad%94%e9%9a%99%e7%bb%93%e6%9e%84
http://dict.cnki.net/dict_result.aspx?searchword=%e6%9c%80%e7%bb%88&tjType=sentence&style=
http://dict.cnki.net/dict_result.aspx?r=1&t=porous+structure&searchword=%e5%ad%94%e9%9a%99%e7%bb%93%e6%9e%84
http://dict.cnki.net/dict_result.aspx?r=1&t=destroyed&searchword=%e7%a0%b4%e5%9d%8f

% 35 11 BT

PR P it DUE ARG R LB 1 3 HT 15

PR AR, QTSR A (8 1), %RRE T
S BRI R AR SN g, R
FESRAESE S NN e R B8 TR TR, R A
PRARENHA I P il T OLRLE o FIRA B S N B
R ¢51%3 mmiiif SN o SRSl 22 T

220 V12
M 11 13 14
1
4 15 ;1
3 2

1= RGN 2— Tl 3—Hufl 1 4—A XA
S—HEAE 25 6—NBBE TR 8—H ML 9K
KA 10—HURARHISE 1 10—yl 1 12— iRyaihilas 2;
13— 2; 14—PaE; 15—HR2.

Bl RUKREFTEE

Fig. 1 Schematic diagram of the fluidized bed reactor

P, HGRIIE N 23 KWEL . BYTZ R
0Cr27A17Mo2 R L5 4, Tiibilh 1400 °C . i AR
K FLA2 0.065 mm AN 414N 22 W4 il 4 1T B, FH 088
BT e fE WAL 2L 22 1]
1.2 RIS E

TRIG FH I TTA K B MM KT 4 R R
BV, K AR SRR AR T LIS 500 C 2
£, CERE U & . B ERE W SOk (4] i
T D2 fE SRR M LR 1

WALIRFERIG AR R R 4 0.35~0.5 mmiff)
AR, TEfE 300 9. IR SR S N A 300 C
AT, NATERY, TSR, S AENE,
SREINAA T A TR R, IR RERE S,
FEHIAN A RGeS 0], R R DI A AR, 2
1R N IR A A A =, BB R R 1) R
PIKE o ARG % 22 K F/K PR 2 . ik
55 T4 AKEf 500 Cf£E, IR 850 'C. FiffE 1~
3mm. —RGRHE 69, RURIE 0.66 m/shy F £k,
TR AN ) 125 52 R 3 SO AH B (3R 56 45 1F

Fz1 MEREFENTSAFTRERS N
Tab. 1 Proximate and ultimate analysis of oil shale and semi-coke

e Tolksy /% JEH I HTI% R

" Mar Ax Var FCar Car Har Nar Sar Qar e (KI-kg™)
HEA IO 5.25 52.09 37.40 5.08 27.68 4.07 0.63 1.18 11512.57
RS 0.67 77.59 10.83 10.91 15.93 0.33 0.82 1.00 5180.88
IS 4.46 76.51 16.41 2.62 11.19 0.64 0.65 0.16 4507.63
VET £ 0.1 89.35 8.47 2.08 491 0.3 0.37 0.11 1546.12
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Tab. 2 Investigation factors and levels of experiment
AR IKiIC B R /mm THNEE g FM R/ (ms) PRSI 8] /s
Mo, VEW 750, 800, 850 0.8~1.0, 1.0~3.0, 3.0~5.0 2, 6, 10 053, 0.66, 0.79  10. 20. 30. 60. 180
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Fig. 2 Adsorption isotherm of char samples
from different resident time
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Fig. 3 Pore distribution of char samples
from different resident time
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Fig. 4 Pore distribution of Huadian char samples
from different bed temperature after 10s
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Fig. 5 Pore distribution of Huadian char samples
from different bed temperature after 180s
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Fig. 6 Pore distribution of Huadian char samples
from different particle size after 10s

0.0025 -

0.0015 A

FLARF (cmlg)

0.0005 -

1 1I0 160
fLA2/nm
7 FERIEHERFERKE 180sFFLA
Fig. 7 Pore distribution of Huadian char samples
from different particle size after 180s
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