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Sulfur evolution characteristics during chemical looping
combustion of Liuzhi Coal in Guizhou Province and CuFeMnOy4

composite oxygen carrier
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Abstract : The sulfur content of pyrite in coal is high, and it is directly used for coal chemical looping
combustion, and its migration is complicated, causing many adverse effects, which needs to be paid attention to.
Select Liuzhi Coal (LZ) in Guizhou Province, deash it by pickling and remove pyrite sulfur directionally, then
add quantitative pyrite model compound as fuel (LZ-DP+FeS>), self-made CuFeMnO4 composite oxygen carrier,
in the double-temperature tube furnace, the transfer of oxygen, the evolution of sulfur and the interaction
between the two reacted at different temperatures were systematically studied. The results show that the doping
of Mn effectively enhances the reduction of Fe** in CuFeMnOs, the transfer of oxygen and its reactivity; When
LZ-DP+FeS; coal is pyrolyzed alone, pyrite sulfur evolves complexly and produces different gaseous sulfur
components such as H>S, SO2, COS and CS;, but when a certain amount of CuFeMnOjs is added, it decomposes
and releases O successively and transfers the lattice oxygen in it, so that all kinds of gaseous sulfur are fully
oxidized at high temperature to form more SO». Multiple cycle experiments show that CuFeMnO4 has enhanced
directional sulfur fixation ability while maintaining good regenerative ability, and has great application potential

in coal chemical looping combustion.




JeA% B #8: 2023—08—XX Tl

2498 BRAAMAFELTHA D (51776073) ; T hHAHA X A (162102210233) ; HHRLERABZ XA A EREALTIHARELERE

(2021-KF 42)

HERAN: T (1998—) , F, UBKEA, ALHRLE, AFRRRT EHBEFF L. E-mail: |iweiguang12010163. com
ARMA: ERL (1975—) , F, BRBEBA, #i&, KFHRRET RDEHHF L. E-mail: david-wn@163. com
Key words: Liuzhi coal; chemical looping combustion; CuFeMnO4 oxygen carrier; pyrite; sulfur evolution

0 31 B

COx 1E N F Z IR 2 2K, AR A A AR
TORMIIG N, FrE AW AR KSR H, S8
T AR T B 2 0 EAE N
WA, TFRIE R = A COx R EOR, Hifr
Mk H bR B S, FA ORI HE 2 = SO BB
fH. HEE e (CLC) AR AAIHT B R e+
AR, E SR R AR T s R R I R, ARk
ARIELI COx R A5, HAWRK R HE J1H
R 52

A BB NN AR 38 JRe & i B AL 2 A
IR, X1 CLC RS K AN FH AF 5 B B,
CuFe04 1E N H Fe203 Al CuO &5 & T 11 & & A 3
&, BERA FeOs MMIEAKAR . MBI ALF. dikedine
7158 )% CuO R BFiigEMEm . AR ERR. SHKRMA
RER LI i, SO R 38 e 1 P b B — 2H 5 4R

H,0+CO, | &

CuFeO, . . Fe, 05

ITD #pul

WA B S, HTE CcLe, B TR B,
CuFexO4 1 Jo 2 53 f BE T O2 H 55 % 53 SR AE I
Ji (R1-R3) 5 Bl JE SR AR A S R R K
9 R SREESA T TR RN, ARG 2E R CO, (R4-
R5) , MIMEA RIEH AL SEEE, &5 CLC £k
HE MR R (CLOU) BIANLLE & .
W % 2 E X CuFexO4 HIAH GBI SRR T H A A8 &
M BEE M — 8 BIPTRESE RE 71 S0 ) 2 IR R RHIE
PRSI, ST 3 — 53 CuFe 04 M 4E A% 138 R Al I
PEE 3T HBURR B B ) et 5 R R B )
FEDEBEYE, Fan ZE01L) & Benincosa W Z5E[791% H
Mn 7% Pt CuFe,04 S B MR, FFilit 5 CHsw CO
LA RSB I SEEG BT FEIESE, Mn #5282 i E 4
ok F IR R RS, ATk — P32 | CuFe 04 I AL
R N EH R R BYE M. AR, HOET X T
CuFeMnOs 5 8EH) CLC W TR BN Rk, e 3 #1
HERFIRARIC.

% 1BrB: CLOU Bt

(CuFe;04 3B FE L O2)

52 M B CLC ik
(CuFe0y. FerOs 4k BEAE 1 4 M%)

B 1 JET CuFe:04 BEAL A BEIARE IR R R ]

Fig 1 Schematic diagram of coal chemical looping combustion with CuFe;O4 OC
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Table 1 Ultimate and proximate analysis of coal samples

Ultimate analysis (wt.%,ad)

Proximate analysis (wt.%,ad)

sample

C H N St 0" M A \4 FC
LZ 51.14 2.98 0.97 1.91 3.77 1.38 37.81 17.27 43.54
LZ-DA 81.49 4.32 2.63 2.58 4.16 1.31 3.73 19.65 75.31
LZ-DA-DP 85.31 3.26 2.79 1.01 4.64 1.43 0.82 18.3 79.45

*: by difference.
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Table 2 XRF analysis of FeS;
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