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Combustion characteristics research of Funshun oil'shale semi—coke
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Abstract : In order to improve the efficiency of the oil shale semi—coke combustion-characteristics to the Fushun oil shale refining process,
which main source of heat is the semi—coke” soxidation , three Fushun oil shalesemi=coke’s surface morphology and combustion character-
istics with different coke making temperature 450 °C ,550 “C and 650 °C _are reasearched by SEM and TG. The results show that the semi
—coke surface becomes rough and serious feathering duing to volatile releasing. TGA data shows that the semi—coke’s ignition temperature
rise with the high semi—coke’s coke making temperature, the ignition, temperature increased to 408.76 °C of J3 semi—coke from 384.7 C
of J1 semi—coke at 20 “C/min what mainly duing to releaing more_combustible material in coke making process at high temperature. Char
activation energy is relatively small in a low conversion rate,the activation energy rises at high conversion rates duing to the reduction of
combustible and the obstruction of the ash.

Key words: oil shale semi—coke ;ignition temperature jactivation energy ; conversion rates

il P LIRS ERTNAEN el SN )
Sz AR E SR P R i iU T
Y A FLSALR, A HL P S i
AR 1R P AR S AT R AR A I Y e
FEC LT T 24 UA T R SHH, B E
SRR 2R P A i O i B s R AT T B
FE, B Il TUE BRI T AR RBP4 E A X
BRI TUCA ARG R EAT T ST, 20 A T AL
PRTRALIR L HRBE I FH Y mT A5 P AR A X R PR

Y5 H H#1:2017-01-04 ; SRR 4R . ke T
BEEWH . BHE ARIELHIITH (51274113)

ITUE KR R R RS T ST, Tt X
Tz 52 We0H R I B B AR AT T TS, R
A8 TR RO A PR X 3ok D5 2 8 IR B R 5 R
ATTWFSE . e A5 ) 3R 43 BT SO0 il 5
AR FORTEATR SRR MEREA T THESE . 2Rk
AR I RAE 3T SOl 1R 22 9 AN ]
A BE GUA BT TR B, PRI 5T
ERINE AR I E PR R 12 ~75 mm 18k
B, AR TICR ANLE A A, 7 B AR A 13 B

DOI:10. 13226/]. issn. 1006-6772.2017.05. 013

EEBN . £4#3 (1976—) , 8 TILET AL BEUR BT, HRDONEES S, E-mail.liyanchang76@ sina. com
SRR 2 E | RIPET ot POBGH TUA B AP [ 1] AR 2017,23(5) :67-71.
LI Yanchang, WU Xiaoyu, HAN Guang. Combustion characteristics research of Funshun oil shale semi—coke[ J]. Clean Coal Technology,2017,23

(5):67-71.

67



2017 4E55 5 1

kg H K

$23 %

AT T8 TS R it R A G
SUAHBERE R R I 5 TR PO K ZER— R %
WE S AN, TG MU A KA B
FER 75 ~85 C oYM, i i i Kk it A & A B,
SR TUA KBRS |, 524 5 b i [ fie & A 380 iR
REIA R CO H, 265700 B R i T 2 2 i A=
BRAS RRAFERT B3 5 e 22 G EE 2 AR SUfE B
il LB 5 AR WA, o AN ] B R T 3 D
BRI SRR T T W5, I T
Fram AR i e SR UL (R SERE S,

1 &

TH T 2 AR 4 i BBOCR T R A il 5
T UCERLEE /N T 20 mm), il £2 3R B2 R 450,550,650
C A5 HFRIGEE S HIA 1 h, U oA Ak
EZRAZ/NT 0. 074 mm (200 H ) #E47T TR 437 52
B, SRS i gt 2N 7 B 449 BRI AT, R

BEE M 50 C TFE 900 C, 25 KR4 E B 40
mL/min, FH i # 3% 10,20 .40 C/min, FERRE
M ssx—550 UM BEREAT 0T, T IUA K
HRR AR Tl ROt H BT L3 1, Horh 102 13 43
311k 450 550,650 °C R Akl £EFE

2 HIEEFESFERN SEM o

T I o R 5 A [ o A I A 3 D0 £R A
MR IIE S WA 1 Fras, ol LUA 3 505 B
R 2% ThT S 0 AR A A, AR L OB | (EAH X
P A e B 5 AR TR 14 2 THT LE il D R G R R
P P ™ E SRR URL (9 2 1R 4544 L il A
JE ARG ¥ e BRI S0, 5% 7 L i A A A 685 A
Xt A /DN U A A AR AR v, RN T 0 B X
A FR) 3 H X A AR ) SR Ak i BEE B T4 AR
P i EL vy ) A5 TR 79 2 A AR R LU AR A AR R
FERE A 2 45 RS 2 AL .

F1 HEREFENTUSHRITRS

Table 1 Proximate and ultimate of oil shale and its semi—coke

g Tl 531/ % Qy.0a” TCE T/ %

" M, A Vaa FCy (M)~ kg™") Ca H.g Nug St,ad Oy
MU 3.65 76.38 16.93 3.04 5397 12.17 2.22 0.71 0.70 4.17
) 1.31 81. 60 14. 44 2.65 3513 9.38 1.47 0. 64 0.43 5.17
2 111 87.90 7.19 3.80 2543 6.55 0.91 0.55 0.43 2.55
3 0. 74 91.36 4.57 3,33 2076 6.16 0. 54 0. 41 0. 49 0.30
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Fig. 1 SEM micrographs of Oil shale and coke in different temperature
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Fig.2 TG curves of oil shale semi—coke
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Fig. 3 Comparison of oil shale semi—coke’ s ignition
temperature
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Table 2 Activation energy of oil semi—coke at different

temperat ure

NPT 114 ymathe r(H E/
L Y ) KH) (k- mol )
20 3163 2408164  0.977  200.22
n 40 47.02 36 705. 90 0.970 305. 17
60 40. 35 33 113.13 0.961 275.30
80 53.67 46 424.99 0.990 385.98
20 3390 26278.55  0.999  218.48
J2 40 29.29 23 915.29 0.999 198. 83
60 31.52 26 914. 49 0.984 223.77
80 31.54 29 158. 11 0.981 242.42
20 34.12 26 915.39 0. 962 223.77
13 40 33.28 27 490. 78 0.997 228.56
60 31.73 27 518.98 0.998 228.79
80 4044 3697769  0.949  307.43
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