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Conceptual schematic of nonflame combustion technology
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MRE
8CuO + CH, = CO, + 2H,0 + 4Cy,0 (1)
Nast4 + CI‘L; = NaZS + C02 + 2H20 (2)

wEA#T. AR 1A, RE (1) ~ (4) #,
BRTRRL (2) BASMEAR 3 AR B R B R B
WMRSRR (1) +2 (3) RERMK (2) + (4)

SR AERE: RAT B BT R—4RAL:
2Cu,0 + O, = 4CuO (3) CH, + 20, = CO, + 2H,0 (5)
Na,S + 20, = Na,SO, (4) MU, BRATEREEARERLI RSN

BN RS, B4R S REM, 83BN
NBRHERN T BHREENREIBRN., B
I, MmRRERMNFETTE, BMESBEBEN
HETRESIEHFEN CH, KZSBERM (5)
MR A AH #1THE

1 KHE (1) £ (4) WAGHREAH HIHTHER (kJ/mol)
Table 1 The A,G and A,H of reactions (1) through (4) at different temperatures (kJ/mol)

RRL (1) & (4) ERRBETHERE HE
AG HBEAHIIFRL, BAAOFHERHA, UL
4B AGE—NMRENEEARRDTF
8, B ERMEEEHOREBETRITUAER

R REE (1) BB (2) RE (3) RE (4)
BE /K ' AG AH AG AH AG AH AG A,H
298 —478.26 —347.48 111.73 216.05 —321.26 —-387.42 -912.51 -1018.36
500 - 566.90 —350.56 41.02 220.85 —276.42 —-384.88 —840.75 -1021.18
700 —654.68 —353.62 —-28.10 225.00 —-232.01 —382.37 -769.71 -1023.96
900 —742.44 —356.67 -99.01 230.36 -187.61 —379.86 —698.66 -1026.74
1000 —786.34 -358.20 -134.02 232.73 —165.41 —378.60 —663.14 -1028.13
1100 —830.22 —359.\73 -169.02 235.11 -143.21 -377.35 ° -627.62 -1029.52
1200 -874.11 -361.25 -204.03 237.48 -121.01 —376.09 -592.10 -1030.92
1300 -917.99 -362.78 -239.03 239.86 —-98.81 —374.83 -556.57 -1032.31

4.2 REFHSERSSHEEERIN
0 R S L A% B ) 3K B L 4 A S A A G
BT, £ CH, EABMRNENERSERERS
Bi Ky CO,, TFER I A BUR BL G i< 44 B2 % 20
BEH N, R2EBAEITHABEER.
R2 FUSGKBEHRSTER

Table 2 ° Exhaust gas analysis results

REABH 77.0% ~95.1% Z [, 42 M 7T L4 #E 07,
ERBER B LB, CH, MABMESEKRTN
Na,SO, Bk CuO RAET RN, BIRMEBAERNESR
WBH M # 47, FEEAERT Cu,O f NapS, fH
MRERM A BEHEREN (1) 1 (2) HEE®E
7, MYk RIRA CO, bR a LR
REMSEHEE CO, RBR, LHERALBRE

- - P HEER /% EHRAEIWMERER. ™4E COMERT
o M o MEN_ BARE  RAMEARS  RHT CH, B NaySO, B CuO A AWML R,
o, coO H#fh N, O, NO. HMAUKWBMHSKEARRIMEK CH,, H, %,
1 88.1 3.7 8.2 93.1 6.1 0.8 BRBRBERNBEAERBRSFNBERITLEH
Li2CO3 + 2 9.0 3.1 6.9 9.0 3.3 0.7 COo, Sk, HAEXNEHREERTHRER 90%
K2003+ CH, 3 CuO 95.1 1.6 3.3 99.3 0.7 0 PUE SRR CO, Sk, XA FTF CO, M &R
Na2S04 4 79.0 7.7 13.3 93.0 6.1 0.9 B, MBSO RESENHNAEEER X,
5 77.0 8.1 14.9 91.9 7.0 1.3

HEESTERER, RERDERTYUIE
EEh CO, AR, RBMBHER » (CO,) B

BMR2AAUFS, EEAREBRRMEHS
KEYPRAFETH N, HEEBSBEHT
91.9% ~99.3% . XWBAEEMLNERRLNF, =
SFHESMBERME AR S Cu,O Ml Na,S (E—#
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Fig.3 XRD patterns of the molten salts system
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Methane Nonflame Combustion in Molten Salt Using CuQO Catalyst

He Fang, Wang Hua, Dai Yongnian
(Faculty of Materials and Metallurgical Engineering , Kunming
University of Science and Technology, Kunming 650093, China)

[Abstract] A nonflame combustion technology using thermal cyclic carrier of molten salt introduced in this
paper is developed based on the knowledge of energy chemistry, fuel cell and combustion. In this technology, a
whole combustion is divided into two steps, i.e. section of producing oxide and section of combustion. In the
first step, oxygen is separated form air, and pure N is simultaneously left which is easily recovered. In the other
step, fuels react with oxides formed in the first step, and at the same time, thermal energy, CO, and H,O are
produced. The CO, is easily separated from water vapour and captured. There are theoretically no
environmentally-unfriendly gases such as CO,, NO, and SO, discharged in the whole combustion process. A
typical nonflame combustion system using Li,CO; + K,CO; + Na, SO, as molten salt system, CH, as fuel, CuO as
catalyst was experimentally investigated. Experimental results show that the combustion process proceéded as
theoretically analyzed, and high concentration CO, of 77.0% ~ 95.0% and N; of 91.9% ~ 99.3% were
obtained. The high concentration of CO, is favorable for capturing and storing subsequently. So, the potential of
reducing CO, emissions of this nonflame combustion technology is huge.

[Key words] nonflame combustion technology; molten salt;greenhouse gas reduction
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