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Abstract : Biomass is a " zero carbon" renewable energy source and is of great importance to China in achieving the goal of " peak carbon
emission and achieve carbon neutrality". Although it is considered as a clean energy source, biomass combustion still emits NO, (NO,
N,0) and greenhouse gases (CH,, N,0, CO,). Therefore, it is necessary to investigate the NO, and greenhouse gas emissions character-
istics of direct biomass combustion. NO, and greenhouse gas emissions from a 15 MW biomass circulating fluidized bed were measured,
and the effects of bed pressure, primary and secondary air ratio, front and back wall secondary air ratio, waste wood blending ratio on NO,
and greenhouse gas emission characteristics were investigated. The combustion adjustment experiments show that the increase in bed pres-
sure is beneficial to reduce NO and CO, emissions, but the reduction is small and causes an increase in the volume fraction of CO and
CH,, and a decrease in CO, volume fraction. With an increase in the primary to secondary air ratio, NO emissions are slightly reduced
with a low CO and CH, emission, which means that the secondary air can be reduced appropriately to reduce NO emissions. When the rati-

o of secondary air from front and back walls is small or large, it is beneficial to reduce NO with a low CO and CH, emission. When
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the mixing ratio of waste wood with high content of N is increased from 20% to 50% , NO and CO, emissions first emissions increases and

then decreases, while the CO and CH, show a reverse trend. This study shows that when low excess air co—efficient combustion method is

employed to control NO, emissions of the biomass circulating fluidized bed boiler, the concentration of CO and CH, emission is significant-

ly increased, which reduces combustion efficiency. In addition, as a greenhouse gas emission, CH, must be considered. Combustion ad-

justments method is not sufficient enough to control NO,, while high amount of NH; and HCN are emitted when some certain high

nitrogen—containing fuels are burned with low oxygen combustion.

Key words; biomass ; CFB;NO;N,O; greenhouse gas
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Fig.1 Schematic diagram of circulating fluidized bed boiler
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Table 1 Proximate and ultimate analysis of biomass

Wt Tk 54/ % TCE T/ % Quetor’
M, Va Ay FC, H, 04 Ny Sa (MJ - kg™")
R B2 5.45 76.94 4.93 18.13 5.766 46.40 0.55 0.011 5.60
AL 16.25 80.52 7.75 11.73 5.830 42.03 4.40 0.027 12.95
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Table 2 Test conditions

b T

1 — K27 000 m*/h, AL 25 000 m3/h
2 — YA 26 000 m3/h, YA 26 000 m3/h
3 — MK 25 000 m®/h, AL 27 000 m3/h
4 a5 K RIFEE =20 = 70

5 Hi G5 K RTITFEE =40 = 60

6 A 3% ZXFFE =60 : 40

7 AL 3 —RTITFEE =70 = 20

8 EAKEHBFE 20%

9 BEAKEHE B 40%

10 EARHEEE 50%
11 JRJE 5 kPa
12 JKHE 6 kPa
FUET LR N 4 kPa, —IK XM 27 000 m’/h,
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Fig.2 Effect of bed pressureon the pollutant emissions of the boiler
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Fig.3 Effect of primary/secondary air ratio on the pollutant emissions of the boiler

L 3 o], Bl — O R, NO R RE, —
URORE I K, BRBLTE TR DR BE AR X B 78 43, 2B A
CO A1 CH, U8/, 55 NO, B8 JE AR, K I NO
b Uk BE R AR R R A R T BE IR NO HE ik
T, SAASTAMOINEN %" %% B A — i KUt A3
TFREAK NO HERCE:

Bfi— R XLHEHE K, CO Al CH R BT 5
JEBEMG . — R X SR, ARETE 88 X AL T 5 %
RRIRAS 7R B A X = AR =W BE CO FN CH, , T 488 5 —
WX AT &AL %, €O 1 CH, , Rl €O A CH, kT &
B, — R ik KA B el TR E 20K
DX HRBEARNT 7843, Pt CO AT CH, HERCR 8%

Bl JE 4% 00 IXL B 3o S kP KR A HE B T O B2 i
T 338 U XU T 5 AR S CHE TR 1) 5 i 2
4 Fi7R , T ATBE RS 3% 0 KU BE H3E K, NO i
TR ST A T T T ROR, B K B
TR BRI E 8 U RUEE R 20 ¢ 60 35 EE 20 ¢ 70
fF,NO Fh 8, 3 2 B T s T B 34 S B0 K 4
KRBT 800 BB 256460 NO

W T 4 O R B i — 25 18 K NO B&AIK, €O
H1CH, HE il 24 SRR AR A e, 10OR T i AL
K, FE T A BHIL— M A & SR be R 0 AR 47| Pt
A CO R CH, 8/, T Ji 93 42 R HR 5 R 56
RSB AT FHRX NO B,

2.3

35



www.chinacaj.net

2023 445 9 1) e = N N 429 %

100 1000 10000 18

TE —=— NO ~

L 80T N0 E 800 18000 T 1y, o

w60 < 600 46000 £ &

% g P RUR=

B st = so0 2 | =

w40 uﬂg 400 {4000 3 pg

S X . = 15 ©
(3 > CH H

“ 20r 5 200 —=CO' 12000 S

o —— CO

“ ® v N , . R .y {14

0 . .
20:60 20:70 40:60 60:40 70:20
RIS IR XTI ¢ 8% = IR
(a)NON,0

Kl 4

20:60 20:70 40:60 60:40 70:20
B ZIRXTF B © i = IR
(b) CH,/CO/CO,

ENCE = AN P kb b R 3 E e AR AL

Fig.4  Effect of front/back wall secondary air ratio on the pollutant emissions of the boiler
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Fig.5 Effect of the co—firing ratio of waste wood on the pollutant emissions of the boiler
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