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Table 1 Proximate analysis, ultimate analysis and low 60 | =
heating value of experimental samples “
o, LA TCE 1% G
RS BEAEER C OH OO0 NS A kg 40 2(‘)0 460 6(|)O 8(‘)0 1000
SC 12.38 32.38 5524 67.61 3.54 14.36 1.33 0.78 26090 HErC
HTB 7.08 75.68 17.24 46.40 5.52 40.47 0.49 0.04 18580 1 ENEERMRREBEHERETEE
0S 3424 23.64 42.12 36.20 531 23.07 0.29 0.89 16410 Fig.1 Schematic exhibiting the ignition point
s Tl AT RITE 2 5T TR A 1 e O 702 A determination method
S 2 R J A SCL,HTB,0S K HIR A W i B be 1

12 Kok AALE fiE, I AL AR PSR B S, S T PO ST e

PR . ZORBURLRh e IR 2 Rt FRAROZR G RRBEERE, SRl G RWEE JCHERE R
GREAEEIRABIRIEL, FERAH SRR SHERESEL, SR, RIMRR AR beRi1E ik
THE& N, REIRITE TCA/DSCI+AERE 0T 4, S (A, EWIRRRHIT IR e hs R 22

X (B METTLER TOSEDO A &) Hi#47, ki Se (dw/dt)m;- (dw/dt) )
H AR 25 (0, Fl N, BIARER EE Sy 21:79) S A T - T,

PR, BHES SN 50 mL/min, BRI R (dw/de) e, (dw/de) e, 7385918 K 2 T 3R
(5.00£0.10) mg #£ 5, FHIZEEALRH T, D10 APFERE AR %/min,

°C/min BYTFHEE R M 35 CHIEE 1000 °C, Mg 2 HR51R

VBRI TS MEE M, R T AR 2.0 3 ARG SR T

5, HFra 2/ D H IR, ¥l 2 ok SC,HTB #1 0S A TG-DTG HhZRIA .
R2 KWHRABIRLY) P 2(a) AT, SC 19 TG MR AU AE— 2K

Table 2 The mixing ratio of the experimental samples % i BE K ] DTG 28 (U AE 487 C 30—/ i
(L )32 ) = o

BEF SC HTB 0OS S40H60 S60H40 SS8OH20 SS0H30020
SC 100 0 0 40 60 80 50 10— 0
HIB 0 100 0 60 40 20 30 sl .
0S 0 0 100 0 0 0 20 -
60 + =
FESL  S45H45010  S40HA0020 S40H45015  S30HS50020 < 2 \E
sc 45 40 40 30 & a0t S
38
HTB 45 40 45 50 ol
08 10 20 15 20 4
N of
1.3 MR rEREE - . - . i
v A X - 200 400 600 800 1000
R TP IR A BB R, ARSCRT R
LRt b, Horp | 25 JGREE T.(GRIERRL A (a)SC

- 861 -



T RERETR

TG/%
DTG/% + min™

200 400 600 800 1000
WE/C
(b)HTB

TG/%
DTG/% - min™

60

Z(I)O 4(I)0 6(I)0 8(I)0 1000
RLEE/C
()08
El 2 SC,HTB # OS # TG-DTG Hi%
Fig.2 TG-DTG curves of SC,HTB and OS
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AFAE TR T SR S, T &
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AARIIE] B B AP S 5 56 3 BBk BT
383~560 °C,DTG MBS — AN, 5 SC 7Eit
TRPE X [E] Y DTG HZEAHEL , HTB H (A3 A1% , T
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BRI 4 BrBEk AR AE 560 CLUR ,
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REHFEN 1.9 %/min, BAHEFRE HTB 4 ] 5
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Be, OS Fl HTB iy DTG fhZerp ¥ 8L T 45 3 4
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Table 3 Combustion characteristic parameters

(dw/dt) e (dw/dt) T; T, N

Fh %0/min Yo/min C C 107
SC 1.00 421 398.28 577.82 0.46
HTB 0.96 6.17 278.63 395.87 1.93
0S 0.38 1.93 288.48 52448 0.17
S60H40 1.03 5.87 339.22 53433 0.99
S40H60 0.97 5.77 349.19 47322 097
S20H80 0.93 6.47 25895 432.61 2.07
S50H30020 0.57 2.82 310.27 49211 0.34
S45H45010 0.94 5.20 35490 51431 0.75
S40H40020 0.87 4.75 338.64 49848 0.72
S40H45015 0.67 4.11 35359 49452 045
S30H50020 0.74 3.47 313.13 313.13 0.52
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KRS A 310 CA P B4 XY HTB 48
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Fig.3 TG-DTG curves of blending fuels of SC and HTB
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b 2 H g AR AT B St S, — 3 SRRl Rt
FEAE—E BYAH EAW VR s 78 500~600 C, B T
B F+ 5, S30H50020, S40H45015,S50H30020 [
AW HEF, Ui 3 PR B S BR LR A1 1S
5 5 B S40H40020 4b, HABIRIREHY AW Y7E
380 CHIEAA7EIEAE , 3 55 2 FE 3 e KU T 7
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BaIN4 . 45 B Al ,SC, HTB 1 0S Z G % &
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B8] N AP Y AR RE

AE, E,
lnﬂ—ln{ T }-5.331—1.052RT (4)

o HFALR %0 R N IEHE LT Rl
C; G (o) F e MESR PR%R

TERABHR R R T ARSI WAL R E ALY
ST [RHARE B B ) B RESR ML B PR 2B O HL 2
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20 Ffrbp i iy £ 5306 il 2 TR 0K %) A AL A 32 1 o
BIRIABHEA [FHR BB B ) SR ML R R, AH
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HW EEEAES . 6(a) T A(S),
Horft u=E/RT, P(w) Ayl B B9 R ST , ASCHRIH Dolye
PR iR EE ARy, kX=X (6) s, Z ek
B a=0.5 1E S5 4, 38K (7), #X(5) 5K
(7)AHBR, AT AR 3 — 38 2t i — 25 SR A e A SR
HLEH pREL

K E, AE,

G(a):% jo‘exp(—RT )dT: BR P(u) (5)

P(1)=0.004 84+ exp(~1.051 6u) (6)
AE,

G(0.5)= SR P(uys) (7)
G(a) _ P(u)
G(0.5) = P(ugs) ®)

Kl 6 45 T S40H45015 78 3 DM THEHZE T
B9 P(u)/P(uos) BZk . N 6 ATLAE HY, 24 0.5<a<
0.7 B, FHEE 2K 10 °C/min ML ik 5 HAh
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Fig.6 Experimental curves of S40H45015 combustion at

different heating rates
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Fig.7 Comparison between the standard curve of the

mechanism function and the experimental curve
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BEAN[1-(1-a)" "} 55 WG it 2 Shnif th 4o
A, W AT B4 Y EABAR s AR, ISR S A
B, )T SEA) P R B0 B AL
LA G () MR E,, TR AP AIE
1 n {H., SC,HTB il OS 121R MR IBRRE I Fe ik
SRPRBN[~In(1-c) P LAFRIFETT 145 5] SC F1 HTB
BRI SR SOV 5 HEAR pREICH [~In (1-00) ]/
4,

HABIRFEMN E FLA N3 4 R,
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Table 4 Kinetic parameters of samples

FE T/ MRS E/KJ-mol™  A/min™
sC 386~643 (1-a)* 6349  7610.96
S60H40 300~510  [-In(1-a)/4 6498  6486.72
S40H60 380~608 [-In(1-a)]*/4 5552  7268.52
S20H80 210~480 [-In(1-a)/4 5074  6879.39
S50H30020  290~510  [-In(1-a)P 5262  7191.39
S45H45010  235~522  [-In(1-a) 4538 729120
S40H40020  260~325  [-In(1-a)P 4106 714739
S40H45015  215~510  [-In(1-a)P 5559  7041.00
S30H50020  250~505  [-In(1-a)P 4758 715691

FH % 4 7] % . S40H60 F11 S20HS0 F4) E 435 kb
SC FEAR T 1.3%H1 0.2% , BV 52 1 ) 0k AN L%
WO Z2 R L A RIS AR T, A R TR e I N 1)
1E 18] 3E 4T ; S60H40 , S40H60 F1 S20HS80 f A 14 1,
SC BEMIR T 1.2% 7547, MR I AN B &, BB s i)
NVFRYE T RSB &L vz L A EN T 3 P N
S, PR HTB XHEdE SC R4 J K T BE & HTB
H I ER RIS SC 28, MRSk
St A 224 T ) o U A L 4R s 1, A ) s ] P A
WL T2 500 ;24 HTB [IIBIR LA 60%34
F| 80%HF ,A /MR FE, B HTB HAZ 5
Y RIURE B TS 22 SHR A R A IV E I . A
K HTB X F A5 04 HEAE T o 98 32 5 17
24 SC,HTB #1 OS IRART, IRAWN E KX A 74
fk s # e HTB A1 SC 1 # 8 1R i T &2 4%
S45H45010 (1) E Ky 45.38 kJ/mol , H. SC A5 Wtk [
i, 150 A B2 AL R . i B IR LB R 3 ROkl
AH B AE FH AT A S5O0 SE R 958 I I B9 A [ AT 5 #F
SC,HTB #1 0S iR kL | S45H45010 1Y A #x%
7,07 291 min™ 31X AT RE 5 HTSCHE RN OS $ 43t
%% HTB Ml SC AH X & A 1Y | W 25 (B A K
S40H40020 1) E KT SC, VB ILFIBIR L il fdi

WA N A 5 R
3 &ig

AR S 3 A I A A RN B 12X AR
AR R IH 8 SR [RIB IR LU 1 T TR A4 1Y)
BRESER VAT THFSE 52N R 458,

DSC et B 32 Ry [ 2 ik be , 2k B R
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Thermogravimetric assessment of blended fuel for bituminous
coal , miscellaneous wood pellets and oil sludge

Hou Xiugqin', Zhou Kai', Deng Jun', Luan Mingyu', Ma Nengliang', Dong Lingxiao®, Bai Yang?,
Deng Lei?, Che Defu?

(1.Engineering Technology Research Institute, PetroChina Xinjiang Oilfield Company, Kelamayi 834000, China;
2.School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; To investigate the combustion characteristics of a blended fuel consisting of bituminous
coal, miscellaneous wood pellets, and oil sludge, thermogravimetric analysis is conducted on the
blended fuel to analyze its combustion behavior. The FWO method is employed for kinetic analysis
of the blended fuel. The results show that the combustion process of bituminous coal is primarily
fixed carbon combustion, while the combustion process of miscellaneous wood pellets is more
complex and exhibits the best combustion performance, with a comprehensive combustion
characteristic index as high as 1.93x107. Co—firing with miscellaneous wood pellets effectively
enhances the combustion performance of bituminous coal. When bituminous coal and
miscellaneous wood pellets are blended in a mass ratio of 1:4, the ignition temperature of the
blended fuel decreases by 35% compared to bituminous coal alone. The comprehensive combustion
characteristic index increases by 7.2% compared to miscellaneous wood pellets. The most probable
function for the co—firing of bituminous coal and miscellaneous wood pellets is [-In (1-a)]7/4.
When the blending ratio of miscellaneous wood pellets reaches 45% , the appropriate addition of
oil sludge can improve the combustion performance of the fuel. The most probable function for the
combustion reaction of the blended fuel consisting of all three components is [~In (1-a)]> When
the blending ratios of bituminous coal, miscellaneous wood pellets, and oil sludge are 40:40:20 and
45:45:10, respectively, the corresponding activation energies of the blended fuel are significantly
lower than those of other blending ratios, and the comprehensive combustion characteristic index
is approximately 1.5 times that of pure bituminous coal.

Keywords: bituminous coal; miscellaneous wood pellets; oil sludge; co—combustion; thermo-

gravimetry; kinetic characteristic
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