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Distribution and emission characteristics of VOCs in flue gas of CFB boiler
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Abstract:In order to understand the distribution and emission of volatile organic compounds ( VOCs) in flue gas of circulating fluidized
bed (CFB) boiler, as well as the treatment effect of flue gas treatment device, the whole process concentration monitoring of CH,,
non—methane total hydrocarbon (NMHCs) and a variety of typical VOCs components in flue gas of a 200 MW CFB boiler unit was carried
out. The contents of CH, and NMHCs in three solid samples of coal burning, fly ash and slag were analyzed. The results show that
the mass concentrations of CH, and NMHCs in the flue gas at the entrance of SCR are 0.65 and 6.63 mg/m” respectively under 100% and
50% load of CFB boiler units,and the mass concentrations of CH, emission and NMHCs after a series of flue gas treatment devices are
0.14-0.18 and 1.05-1.43 mg/m’ respectively. The total VOCs content in coal sample is 49 979.65 mg/kg, while only a small amount of
VOCs remains in fly ash and slag. The flue gas of CFB boiler unit is mainly benzene series with carbon atomic number =6,such as ben-
zene , toluene , ethylbenzene , p/m—xylene, styrene , o—xylene and hydrocarbons represented by n—hexane. SCR denitration system and bag
filter have better treatment efficiency for VOCs in flue gas. After all pollutant treatment equipment, the total VOCs mass concentration dis-
charged through the chimney is 1.19-1.61 mg/m’ ,and the total VOCs synergistic removal efficiency is 77.88%—-78.64%. The overall re-
moval effect of existing flue gas treatment facilities can meet the corresponding discharge requirements.
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Table 1 Proximate and ultimate of incoming coal

Tk 57/ % TLE T/ %
Quetyr” (MJ - kg™)
M, A Vat FC, Car N 0, Stad
9.10 32.03 26.26 41.71 50.42 0.77 4.38 1.50 18.50
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SRR AL SR AR WPt B b HE T 1R AR R AR
H FF AR A a8 HF K 1 (CREAS I 5R BBUR [7) o 2
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SR (B SR AR AR P A CORAE AL
94

WFGD

WESP

[

84 frES fE6

B 1 CFB W Hl4 A B R
Fig.1  Sampling location of CFB boiler unit
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Fig.2 Distribution of CH, and NMHCs in flue gas of CFB boiler
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Fig.3 Treatment efficiency of total VOCs in flue

gas by different flue gas treatment facilities

B AR A TS Y A BT S | 38 A
I HERC Y S VOCs IR 1.19~1.61 mg/m’, P}
G345 77.88% ~78.64% , A 0 F8 A5 40 Ak 3t
Vit PIp ] R B A5, T At Rt A 7 HE B oK
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%, & A B 2 B9 58 A be, DT 3 i i s v
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P DN e YRR e e A5 959 LA | CH, Fl NMHCs
WRBR ST CO, FIH, 0, 2R A N H ik
T/0E VOCs, M, SRR T A4 T AT, &
By iz A7 RN P AR EE S AR RS CHL R
NMHCs it 53-8 i, 456 e AT is A7 450 F A
S A2 VOCs 2 T Ty T s AR S A X
F2 BEMEHESF CH,1 NMHCs RE D
Table 2 CH, and NMHCs mass fraction in solid samples

CH, 43 H/ NMHCs 43 %/
RSN SU/% ! N
(mg - kg™") (mg - kg™")

SR 28 945.13 21 034.52
Sty 273.50 683.22

100
/3 432.66 918.38
bt 176.93 455.23

50
K 389.40 778.12

2.4 BB VOCs TR MO H

HT RN T T VOCs HE i 5 4F, 4 ¥
HJ 734—2014¢ [& 0 15 Y2 I8 % < 45 & A AL 0 i
FE [ AF I B — A8 B A 3 - BT vk ) , X VOCs
I FE AR AL EA TR I, 100% 7 faf T A9 VOCs
AEBL L 3,

x3 CFBRIFHIAHRE VOCs RERES
Table 3 Typical VOCs mass concentration distribution of CFB boiler unit

VOCs B ik g/ (pg - m’3)

o SCR A1 SCR i1 FF A WFGD A WFGD H 11 WESP i [
IEC 365.77 217.83 232.65 149.24 76.09 88.73
S 544.90 208.56 177.76 140.12 89.00 62.52
1EBEbE 17.86 3.34 — — — —
R 634.98 560.45 776.39 338.67 120.55 54.22
B2 5.99 2.87 0.24 — — —
VAV S 38.90 23.65 17.44 21.67 12.89 5.40
Xt/ ) —H 66.87 54.22 30.79 19.08 24.09 15.47
2P 11.86 3.98 0.65 0.16 — —
N 154.86 133.98 213.83 186.33 89.21 43.76
SRR 65.97 43.88 23.64 20.43 18.32 10.65
7% ik 19.65 10.43 8.66 4.23 — —
A 1.33 0.92 0.33 — — —
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R
. VOCs TR %/ (pg - m™)
SCR AH SCR 11 FFAH WEFGD A WEFGD 11 WESP 11
1-28 4 8.56 3.86 2.09 — — —
2-T- 21.10 10.03 8.99 4.74 2.99 3.06
-+ =4 18.09 21.32 33.09 24.10 15.85 5.77
Hit 1 976.69 1299.32 1525.98 908.61 448.99 289.58
T — RN T R R,
H 2 3 AL, CFB Sy ML LA i 15 F 3 @
=A

VOCs, i DIE O ke A8 AR RO/ h £, SCR
ALK H B VOCs s R 1 976.69 pg/m’
(=~1.98 mg/m’) , hiid i #5204 R A L&
SYBTAURE H 1 NMHCs i B9 5 8 6.63 mg/m”, iX
JEt T HY 734—2014 7] LIS 23 Flt VOCs 243, 1
BRI K VOCs U AR 40T H ok, A Rtk —
ARG, AERS Y 15 Ff VOCs H WESP Hi 1 VOCs
R AT 289.58 we/m’, Gt A ERTG YA Tk
o MR BREA 85.35% , 3K 55 2.3 T RBRRIA
FHY 2 UL A H A B AR AR X VOCs Ab
FIRCR R AT

W5 WESP Hi 1 (I 1R 1) 0075 6 e 38 45 v 1Y)
VOCs 4157 Jode B, 5 #3619 — Se R el |00 3045
RAERXF L, 25 R 4,

R4 FANERSCEXHIIGNELE R
Table 4 Comparison between the results in this paper

and the field measurement results in previous literatures

VOCs JREBHRE/ (pg - m™)

KU n i L KRz A EC

g Bk % i3 LI -

AL 62.52 5422 540 1547 4376  10.65 88.73

HR[15] 1959 157 020 026 0.23 0.22 0.56

CHk[23]  100.40 11.82  3.05 — 0.84 .81 —

SCHk[24] 437 10.88  4.28  9.17 0.71 505 —
XHR[25] 147.1 8456 53.8  64.7 58.5

13 4 AT A BABERLA HE ) £ 2 VOCs 4
OYFEAAANR , FEORAE AR (LR X/ R R
LM B HIRERRY (I T C=6) . XFE
Je I TR I T RO W R EME B TR AR A A
SERAE RS R N B WAL, R RO R
S AR SCIMREE S R CFB 880 HILZL HE R 44 1F %o
R A SR 2 R AL TG IE 2
HERCESCHE R A, X FEEZ T CFB b R A
IR AR BE T BUR B AL S W AN BESE 2
WABE ik, S BB EAR R RIS CFB i 4P %
FHREAR DAL & 1 & B, T AE 68 35 R A

1) 100% Fl 50% i faf T, CFB 4 HL4L SCR A
F4b 4 < 7 CH, FI NMHCs i 4 % B8 43 3 0
0.65 mg/m’ 1 6.63 mg/m’ , 221 — Z 5 AW Ab B %%
BEALPESS CH, i 5308 0.14 ~0.18 mg/m’,
NMHCs JFi 8 1.05 ~ 1.43 mg/m’, AL 2
VOCs B /3500 49 979.65 mg/ kg, T HELE b it 14
BRI S 95% L) _E CH, AT NMHCs #5843
fift A CO, Al H, O, B QK Ay i oy H sk Ay b i
VOCs,

2)SCR il 2 GL Al FF A% R B2 25 % f <
VOCs 4b BEZCR B4, SCR B fil§ 2 88 %8 40 < 2
VOCs HIALFRRLZETT 3K 41.11% ~48.63% , FF 43[4
XTI A B VOCs Ab BRLRL AT 1K 45.56% ~
46.29% ., Zeat 4 ERTE YL YNG PR A, 38 I A R HE
JLH) B VOCs R A 1.19 ~ 1.61 mg/m’, &
VOCs B[R] 508 N 77.88% ~ 78.64% , AT HHS,
A2 P it 2 A O B3 55 SR T LA A R I HE TR

3) CFB # W HLA A LG ) 15 F VOCs 4H
g3, FHR DR R R X/ R RO 4B
THIRSERIETBON/NT 6 IZERY N, S
ML, CFB By bk b i B A%, B P e 2 ik &
Yy EEREI, FEBUR AT IE O b & e
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