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Abstract The reaction of PDS bituminous coal with iron-based combined oxygen carrier, prepared
by innovative sol-gel combustion synthesis, was systematically investigated via different experimental
measures, including thermogravimetric analysis (TGA), Fourier transform infrared spectroscopy
(FTIR) and difference thermal analysis (DTA). It was found that in terms of Fe;O3-based oxygen
carrier (OC), the increase of excess number & for Fe;O3 was conducive to more sufficient reaction
between PDS with Fe;O3, as OC, CuFe;04 had better reactivity with PDS in relative to Fe;Og,
furthermore, when some amount of AloOszwas added into CuFezO4, AloO3 benefited to the reaction
of CuFe,04 with the products of the primary pyrolysis of PDS, but hindered the secondary pyrolysis
products of PDS to react with CuFe;Q4. Finally, considering the bigger lattice oxygen capacity and
less heat needed to continue the reaction of CuFe,Q4 with PDS, CuFe;Q, is suitable to be used as
OC and demonstrated great prospect in the chemical looping combustion.
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1.1 #aslEfat

LRAE N PDS MR, HAEELREREL
BN LT, K5 A Retsch MIXTHF#EST
iy, BUBRLAT T 63~106 pm RYEEREFURLEELTHF
5%, fask PDS. MERFHEARMK, B Fe0s,
CuO, CHF6204 u&ﬁﬁﬂ_’.jﬂ 8:2 134] CuFe204/A1203
HEM, HRABEBERRESBIEWE, BRTE
SHA R BRSO [7] . Xt Hr & H S8k
R AR T RGBSR, 25T B
S, RIGHIEDE 63~106 um WEBRERES, 5
PDS #ref— s BB & (BRI T 3X) EE R bk
THEBRES, WA, ERFGRSAHESRIE.

% 1 PDS BT HrFITTRMA

Table 1 Proximate and ultimate analysis of PDS

Tk H7/ (wt. %, ad) TR (wt. %, d)
M V A FC C H N S O
11 292 249 448 568 29 27 06 371

1.2 LRFIHZE

PDS # 5 AR KBNS TRTE TA2050
(TA instrument, USA) L#47, 7 PDS HE5 AR
R R N BTHIRF AL R Netzsch STA409C 3
TR, REFITERKSE=Y @S TA2050 58
A LMY FTIR #1700 & .

7E TA2050 b5 EBARM XY L & Netzsch
STA409C LA ARt FHRETF A M 35
K/min Y BERNER/FZ 850°C, H%| 10
min, YETHESERIEN TSN ; ik T Bk
R KE SN EEREEWAs At T
¥, RH FTIR R SHR B =Y, BERA 10
K/min BFAEZENZRMMEF] 150°C, FHHEBRRE
10 min, FENFBEEFS LRM . Fet, N
TGA2050 HER i BB Sk E Ll E R CuSO, F
938, REIFIA FTIR #, MiELATZRS, N2 By

WEHRETE 50 mL/min,
1.3 JEt Fe,0; HRRK & HWE

BEMM BN E BRI’ TRY TN
WU BN FERBERENETETEFEE, 4%
KRR AN B2 E B W RRL A S8k
FCR, SBARS PRGBSI 5
WK, MALE; MiEBEMARAR E N EHEHE
Fra%k, BERNBESF CHy, CO ERER
e, F3 CO, S ExEEE M.

WHE PDS ke TS HrRT RSN, KA
HRBTHE, EENBESEBEMAR. B
Rl EAREE PDS A Tk drdnriEk
HBHREERE. 0%, FREEENTES T,
HHHEREAMFEY PDS EMHFEMEHEME B
SHHH, RELL 1 kg PDS JEREHF, TTLIH
& PDS HEHMARTEIMEXEFHM, RRHN
C35.1H20.250.144016.8N1.45(H20)0.46. Pk Fe203 &J&
YA, BREHTFETWH FesOy HIEFT N5
b, MeTUEHmTRER:

Cs35.1H20.250.144016.8N1.45(H20)0.46 +
191.4Fe;03 —127.6Fe304+35.1C0x(g)+
10.6H,0(g)+0.144S02(g)+0.725N2(g) (1)

EFAK (1), W FepO5 Bt B R BT LT
R (2) TUHIZE.
& =Y(0)/191.4 )

AH, Y(0) R Feo03 EEMAEELIFIMA R, BALY
mol, & =1 F/R Fes O3 MAREHFET PDS #5
SHTRERANE, T 6 > 1 RAKEELL
BT ERY; T & <1 WBHFHRE. UTFE
AinFeslieet, B 6 =1 R LR KA HHE.

2 LWERDH

2.1 SERYE & X PDS KR EEFIR T

B 1 3 Feo O3 BYAFEIMABEXT PDS #£7E N
TR ERET TR, BiEaHR 6 =051
1.5 ZFE5R. mETR, St FARARBEREMA
B, Fe;03 5 PDS M RN B =NHBHRE
%, M & =05 806, =ANKRERKERKEMHE
SEEHER E T, 4355 498.8. 633.9 1 819.7°C;
(HEREE Fe,03 MABRBNIM, HEXBFWEEHS
B L8 FeoO3 FRYMISHE, B YELTHEI ¢
RE 1.5 B, =NKREEN T, HAEMB/PNET
465.2, 606.7 f1 805.6°C, W] W, 3& 2434 hn& Bk i
AR, MFENTELS RN RS .
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Fig. 1 Effect of excess number ¢ on the reactivity of PDS
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Fig. 2 Reaction of CuFepQ4 with PDS

Bk B, (HE S CuFerO4 SNV EIE LA,
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PDS REZE D R — KRBV RN A —ERE
WEE, B, MABESEK ALO;, FEHY 8:2
By CuFe204/ALO0; EREME—NREBRHN T,, &
AIBI T 475.3°C, Ti5 PDS & K@ r=9 ) N AT
B T RENFFHE.

2.2.2 FTIR ARGRERSEUHA S PDS HIR K
i:3 AT H—EIMAER CuO HY Fe, O3 EH
A E Bk PDS EHEM RN ERESITRIST, LIV
BERARBE A A &89 CuO, FeaO3 LAK CuFe 04
5 PDS HHER A, KA FTIR X3RN =4
AT TR, HRNSAHEYE 2 BaIMEE K
LLHMERE B NE 3 fE 4 BiR.
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Fig. 3 2D IR plot for the reaction of CuFepO4 with PDS
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Fig. 5 Evolution of heat flow for reaction of
CuFe;04 with PDS
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