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Abstract: Co-firing biomass in coal-fired plants is considered as one of the important technologies for achieving
carbon emission reduction. Based on the 660MW ultra-supercritical lignite coal fired plant in Inner Mongolia, this
study conducted the first domestic experiment on co-firing cow manure. Cow manure is a typical herbaceous
biomass. the first domestic large scale coal-cow manure co-combustion experiment in a 660 MW ultra supercritical
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lignite-fired power unit in Inner Mongolia was carried out. The ability of coal mill to grind biomass and coal mixed
fuels was investigated, and the effect of mixing compacted cow manure on the milling performance was analyzed.
Moreover, the effects of co-firing compacted cow manure on the combustion characteristics, unburned carbon
content in fly ash, boiler efficiency, and pollutant emissions at different loads were studied. The results indicate that,
without the addition of new devices, the change in coal mill current before and after co-firing 15% and 20%
compacted cow manure with single coal mill changed slightly. With co-firing 15% compacted cow manure and the
coal fineness Rogo increasing from 8.3% to 12.4%, the Rgo increased from 35.8% to 40.0%. With co-firing 20%
compacted cow manure and the coal fineness Rzgo increasing from 8.3% to 14.4%, the Rqo increased from 35.8% to
54.4%. The pressure difference between the coal mill inlet and outlet varied significantly and was closely related to
the coal feed rate. With the furnace compacted cow manure co-firing ratio of 2.9% (15% co-firing with coal mill B)
and 6.4% (20% co-firing with coal mill B), the changes of exhaust temperature before and after co-firing were both
between 1.0~2.5 “C. With the furnace compacted cow manure co-firing ratio of 7.1% (16.0% co-firing with coal
mills B and D) and 8.7% (15% co-firing with coal mills B, C, and D), the exhaust temperature before and after co-
firing increased by 3.3 'C and 3.6 C at 450 MW and 550 MW, respectively, which was significant. At 250 MW,
450 MW, and 550 MW loads, the change of CO mass concentration was less than 5 mg/m3, and the decrease in
boiler thermal efficiency before and after co-firing remained 0.06~0.28 percentage points. Co-firing compacted cow
manure can reduce NOy and SO, emissions. When the mixing ratio of compacted cow manure on two and three coal
mills was 15% and 20%, the annual CO> emission reduction would be 140 312, 210 467, 160 356 and 240 534 tons,

respectively.

Key words: 660 MW; lignite coal; cow manure; co-firing; combustion characteristics; pollutant emission
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Tab.1 Experimental conditions for cow manure co-firing
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Tab.2 Proximate and ultimate analysis of fuels

250 MW

450 MW

550 MW

TiH T R FEFF
wWi(M)/% 37.20 7.10 25.10
Waa(M)/% 9.42 5.73 5.83
War(A)/% 16.92 34.98 26.15
TFHREEIE 5 wa(V)I% 33.41 46.83 60.60
War(C)/% 35.62 19.03 36.50
War(H)/% 2.36 3.30 4.60
War(N)/% 0.53 0.98 1.06
Wear(S)/% 0.80 0.20 0.26
Qretar/ (MJ kg ) 11.79 10.70 11.17
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Fig.1 Current variations of coal mill B with different coal
feeding rates
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Tab.4 The effect of co-firing compacted cow manure on the
mass fraction of combustible materials in fly ash and slag
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Fig.4 The effect of co-firing compacted cow manure on CO
mass concentration in flue gas
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Fig.6 The effect of co-firing compacted cow manure on NOx
mass concentration
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Tab.5 The CO2 emission reduction after co-firing
compacted cow manure
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AR CAEF L 660 MW HLAL b HET K R385
Pekie. RTIEHIN RS, W T EEYLREL
YR SR G RELIRE ), LRI T, Bk
JE B4R S0 i R b e v 5 S e W HETBURE M R R
M, fFEILLF 4518,

1) $k% 15%F 20% K 4-F80, ik R
IBATRAE, BN RIS 0 E MR T 5
% 15%A1 20% L A= 25 5,  BERENL FRI RS A 5,
AR N o IR ZE BRI 40 BEAFAE — 8
. B 15% 4265, R B 8.3%1E &
12.4%, Rgo H1 35.8%1¥ & 40.0%; 548 20%/ ket
7€, Rooo 1 8.3%3 2= 14.4%, Reo H1 35.8%1 %= 54.4%.
BIREYUESERE, ARGEETEEVLEADE
IR . VR G BEIENLIB RG] 15%00, 245
FEEANE 70 thy BEEBNIB RG] 20%00,
S EA T 60 th.

2) HH BRGNS R R H A 20 HEME I B 15
Wi/, 250, 450, 550 MW fifii 4545 R e 2h 263l
5, HERIREIRE 1.0~25 C. MZ 6 EENISE
JE B A S0 HE M 52 e PR BCK, 7R 450 MW A
550 MW B, #Bhe R AR 38RTfa,  HEMRIRE 2 5l 42
5 3.3 CHI3.6 ‘C. 550 MW Ffiii5 ke & He 4= 3w
Ja, PUBEIRERARFEN 0, KSR 0.02%
PEEE] 0.14%, TN, BleERF IS, ik
A4 A, B Ffll CO JfEnEUR L4/ T 5 mg/im?,
H AP PR R FRR L ORFFAE 0.06 H 73 1i~0.28 F
Ir o BRI H A T R R R BE R R R )
FAlBO PN TS

3) BRIER A FE AL 525 PR NOL Al SO, H
JHER . NO I B f i 7] FEAIK 24.47 mg/m3; SO
Jog 8k P e i ] FEAIS 307.5 mg/me.

4) 2 53 HGEHNBRERESE, BEBIR
o 15%. 20%H), 4F CO, kR 73712 140 312,
210 467 t fI1 160 356. 240534 t, BRI EE .
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