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Construction and Analysis of Heating Furnace Oxy-Fuel
Combustion System Based on Chemical Looping Oxygen
Production
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Abstract; Based on the principle of chemical looping oxygen production, the oxy-fuel
combustion system of heating furnace was built to solve the oxygen source problem. The feasibility
of constructing the system was analyzed by investigating the characteristics of Co,0, oxygen
uncoupling. The results showed that the volume fraction of the equilibrium oxygen from the
Co,0, reduction increases sharply with the reaction temperature. When the temperature is 900 C,
the volume fraction of the equilibrium oxygen is 29. 6% . The components of CO, and H,O in flue
gas do not affect the oxygen release process of Co,O,. The oxygen volume fraction in flue gas
increases with increasing the mole ratio of Co,0, and flue gas. When the mole ratio is 1:1, the
oxygen volume fraction can be up to 24.5% at 950 C. In practice, for a furnace with 32 t/h
output, when the oxygen-enriched rate is 4% , the Co,O, filling capacity is 3. 4 t.

Key words: heating furnace; oxy-fuel combustion; chemical looping; oxygen carrier; oxygen
uncoupling
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Fig. 1 Oxy-fuel combustion system of heating furnace based on chemical looping oxygen generation
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Fig. 2 Volume fraction of equilibrium oxygen at different
temperatures

®o, =xp(

Qoo

2.2 MMSHES X EERFERNIT

o275 ) U & R BE R e Co,0, R
IRTAEM G N & A SN, % 88 S 43 % 288
SRR EUS B I B IE I R G AT R
S PRy T A A R R M R R B A
T Co,0, 76 M A N i B R 1, A
CO, ,H,0,S80,,0,,NO, CO &R FL 5 B4 5l N

74% ,21% ,3% ,1% ,0.5% F10. 5% .
Gl B 3 S AT R TR SR R AT i 2 2R Ak
=3 A)

2C0,0, =6Co0 +0,(g) , (4)
2Co0=2Co+0,(g) , (5)
Co0,0, +CO(g) =3Co0 +CO,(g) , (6)
CoO +CO(g) =Co +CO,(g) , (7)
CoO +CO,(g) =CoCO,, (8)

2C00 +280,(g) +0,(g) =2CoS0O,, (9)
CoO +H,0(g) =Co(OH),, (10)
Co,0, +3H,S(g) =Co,S; +3H,0(g) ,
(11)
2Co0 +4NO(g) +30,(g) =2Co(NO,),.
(12)
13 FNEL 4 530 o8 3 F P 545 20 i <A
75 B AR B SRt 2. iR 1R 3 R
& 4 T AT T (<600 C) i TIHA A SR,
CO, I H,O R BOEA LR AL | [A] I R e R
CoCO, 1 Co(OH), MY L. —J7 RV M rh
f) CO, Fl H,0 FfAN2 55k KA i & b k4
N5 5 —J5 T, BT CO, Ml H,O By 4778 2 52 i
BRIRAS T EUAR TR 8, AR SRR 80 A
TR EARRB AN AT, =R Tt T 3R AR
A, AR €O, i H,0 2B O, 34 i %
%, 2SR T Ul et 2 B 2 IR AR, R AR I 1] 34
. Co,0, BYIE/N5 CoO RYMS IR L # 4T, 4 )@
Co TER AT R A T AL, BRI BEEUS N F2
T Co,0, 284k A CoO FF gk, H.Fi 2 i i
(T, =S AR B T 5 IR T
A4 5 SO, il H,0 & v A il CoSO,. 24
FN I EE =T 900 C R, CoSO, JHh i, ro S
SO, B HTt i , % [ CoSO, B AEARIE 5514
AR, R T 3 TR R R IR R ST,
CoSO, M4 it 2R, K41 SO, 2 HHREEA
WPEIR, 25 SRV A SO, A —IRTG g/,
2.3 HEMLKEZTEHW
AR B — R B, I T Ab2 5 i 48R 4 2
SR SR T 1R B 5 ) 7 A AR IR R
K 5 R AR Co,0, HHHA W LAY LT e
SHEAERBU B AR L. MR B ERE T Rfigk
SRR, 2 Co,0, 51 THY Y T i
Feoh 1:1 8,950 C N AR BIE0N 24. 5%
AR 3.5% . I AM AU Y HE A R AR R N
AP HEIR T 12 B AR R A R AR 2R S TR T
FE. LA 832 vh, AR 13 570 m’/h 1 & A
LA IINARD A 191, AR H i 100 s o 2 S R g A5



%10 & ERE

AT ACF 4k ) B0 Im O B R A IR AT 1411

B A, 925 °C T R AR 58 4 e Ak B 5 I 1] Oy
2 min'"! 2 AT R A P R A G O AR
AT A i ] 46 i) B 8] 22 Ok 3 min, 28 501
B3R 90% |, &R A 4% TAEREST Co,0,
FLEMN3. 4t

100

—=— CO,

90 —— 0O,

S0y = so,

70 r —<« NO

60 | —— CO
® 501 "
S a0}

30t

20T

10 t

on
300 400 500 600 700 800 900 100011001200
EE/C

B3 BaEdBESE&SWHERSE
Fig. 3 Volume fraction of gases produced during
reduction process
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Fig. 4 Volume fraction of solids produced during
reduction process
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Fig. 5 Oxygen volume fraction in gas production under
different mole ratios of Co,0, and flue gas
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