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& S BR 368 2% BN B B 82 i PR 3R B BE S 18 AN LR GE o RRE N B AL AL 3 AN S BB B o 7R B B
Be, OB EA T, BN MERESE S R AL A Y B A BRI O, TR R AE 700 °C
A b B A ) 406 6 S g s )0 48 v B 4y b HON/NH, 1 U™ e U B, S SORIK B 1
S AL © M NH, A HCON 446 2 NO Fi /b & 19 N,O, 1 i 2 7 it 4 & 25 4z 3l | — B Bt NH, 1
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FEVR T AR B W DU NO, Az v B, i by B Be ) 48 A I8 47 100 A W48 I 45 i AR e - 45 PR G
firg %% B Y 7 I NO, ARk L R, ASGREREN 2 By FARAE . e SRR AT R X 8 K
BB 14 GBI AR S NO, Az bk BE AT SR T
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54 SCHR T A B AR N B b S22, B 8 AR 14 5 A8 Be i i SE T T AL BE AR R b Ui
(T). WFZEZERZE(EA) F 2 NS8, KRB EREL A &R (M), RS &2 (V). BE kS =
(FC). BERR ST AT R, NITREE N), HILR S NITRWEEL (HN), Otk
N JCE 1 i (O/N) 55 7 NS 80, B NO, A= ik B 5 B8 A ik 3 i) (B 46 59 0 MR B N 5 4k %
(o Vb 10 NS B AL 1.

A S HON IR N 403 ) SE s g5, FER 1 h & S 85BN $2 403 () 180MH 5G4
o WESEAARN, HEZERZEMRES A, AT Spearman BRAHIC R EM . 5B N %
& ) B MRS N EEm S (FC), NITE SR N), HILE 5 NIt ENFR & L (HN),
OJLER 5 NILEMW & b (O/N) 55 44~ HH I A Spearman Bk AH X R £ i1 £0.5. X 4 NS0,
BRBEN $ 405 () S EE RS & (FC) 7 p> 0.1 B A AR E, fEp < 010, 5FE3/NMSHBFH
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Table 1 fuel-N conversion and possible influencing factors
R T RS BRRINGE AL
T/C EA M/% V/% FC/% R/% N/% H/N O/N Hnl%
A 1049.0 3.09 50.99 42.09 6.52 13.42 0.19 6.77 37.03 6.31
B 975.8 1.96 50.21 39.21 6.55 14.32 0.55 4.65 19.51 3.48
B 1006.0 2.49 50.21 39.21 6.55 14.32 0.55 4.65 19.51 4.16
B 1036.9 245 50.21 39.21 6.55 14.32 0.55 4.65 19.51 4.35
C 986.2 2.59 52.1 41.49 6.49 13.53 0.42 6.57 30.02 6.98
D 1116.6 1.25 54.03 40.84 7.19 14.97 0.53 5.36 25.79 6.14
D 1087.7 1.25 54.03 40.84 7.19 14.97 0.53 5.36 25.79 5.66
E 1015.0 1.48 54.07 33.71 6.64 16.47 0.53 4.43 23.42 7.09
F 1016.8 1.22 55.32 43.90 6.65 13.15 0.87 2.84 12.1 4.14
G 972.6 1.67 55.03 39.21 10.50 21.12 1.46 1.16 6.21 1.87
G 1005.2 1.72 55.03 39.21 10.50 21.12 1.46 1.16 6.21 1.94
G 996.9 1.93 55.03 39.21 10.50 21.12 1.46 1.16 6.21 222
H 1040.0 1.58 42.06 35.80 6.68 15.72 1.35 3.01 10.37 5.01
H 972.0 1.51 42.06 35.80 6.68 15.72 1.35 3.01 10.37 4.53
T BIRFFESEOMI N KR . R R(V) . BEBRE REFC) . Bk S R E M E(R) . NTERFR(N), HIBR S

NICE 15T % FL(H/N), OJCZE S5NICE M H(ON),
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1.5~2.01%, H/N. O/N 5l & HAb 38 B 19 £ 2 10 M3 Spearman X RABHWEZ KT

0.17~0.41 fZ 1 0.17~051 4%, MM S EE Table 2 10 Correlation significance analysis of variables
G B RE N 5 AL % 20 H A B b8 T 9 0.5 45 T FA M V FC R N HN ON g

i[}%iﬁ:%/ﬁﬁé%rﬁﬁg , iﬁﬁi%**&%'}%bj T 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
tlrﬁfl'é E@%ﬁ]:j( s A}(?}_g)l@l, N %ﬂc%ﬁj@ﬁ%ﬁ . I EA 039 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ﬂ\ , R ’ﬁé—‘ it B /f:/l:l\: /fh = {}ﬁ /DA R T ﬂ%lj M 098 021 000 1.00 1.00 1.00 1.00 1.00 1.00 1.00
NO B4 % [12] , {E BT 1% Bﬁf}*\‘ {EZ: 5]y B % v 021 077 020 0.00 1.00 030 1.00 1.00 1.00 1.00
IOy S =Fed /9 e , ﬁEXﬁW*ﬁﬁ]Z&i}ﬁ*ﬁﬁﬁ”é%% FC 0.83 0.04 0.07 042 0.00 0.02 0.18 020 0.25 1.00
%&E@ﬁﬁﬂg;{%{ﬁ;ﬁﬂﬁ;ﬂ NO, PR A /. R 029 039 041 0.01 0.00 0.00 036 030 030 1.00

2) B e p s o R 1 28 B by I AR s sl N 0.07 050 044 0.12 0.00 0.01 0.00 0.00 0.00 0.01
fr T I:Fl A PR jlq, N i_'}g 1k %3 5 | KHE w5 (FC) H/N 0.09 0.26 0.13 0.11 0.01 0.01 0.00 0.00 0.00 0.09
]| /E\_ﬁ i %;’:ﬁ 9‘%:[@ (7] 5 ﬁﬁz{%/ﬂ\ 5 (V) z O/N 0.06 052 043 0.08 0.01 0.01 0.00 0.00 0.00 0.01
] G . %;‘:ﬁa‘éilﬁ o X ﬂﬂ%*ﬁ LJF‘}:%*’I’ N i ‘?}E n 008 095 028 0.74 0.05 0.19 0.00 0.00 0.00 0.00

fife . SEACRE I R B R L AR AR
RARETIE, 5 Kk5&EMACHR /N, (b 2 B H 5 /R AE A% B2 i i BRI 0%
PEOT AT, SRR NO, 13 AR,

AN, BRBE N bR 5 KR (M) Z 8] B A G PE R 38 o i 8 B2 DR Oy dr 30 5 /K 33 3 Ak T
BT, SEOLX AR N AR m O E WE., &1, BREKER 42.06% ~ 55.32%, &
i 7 3 B be R 24 A B 3 817 m® TR (PR IR )M, MR B b o8 A s AR A & K B2 12.03% ~
15.28% . /K5r F 46 i@ A5 AR B R A H A B 5 HON & A in & v A i NHLPY, JF 5 ik &
Az AR N AE B CO A HLET, ] S s M0 A a0 JREPERY SR, M SRR KT 10% B, HCN Fil
PRV BE R JE LAk SR 32 RE Bk O, DT R BOA JFAE F RO RN BB B

BT RTEAEN B 1R, SR BESER T R N R 5 NG R & i .
H/N. O/N ZZ[a] A 56 AR —0.84. 0.74. 0.82, 5 A M. #F—2 BY Lk 111 05 23 b 45
FHH, KRN FR LR B N T B I AL (& 2(a) Fi7R), TMikE H/N . O/N i I & (anE 2(b)
Jli7R)e X5 CHYANG M B 250t . S8 RS R . AR N St ferp, BEmEm
NG E & & S B ™= Py e Ny B U, DT B IR AR R N Ak 3 i H oo 202 W] 7= 4 HON Al
NH, B 550K, 2% H UK HEA F) T3 Kk HON HNH, B 72 R BRAR N, 725, DT 88 Rk

81 2 /o L °
6r °
o [ ]
§ 4 % o ° [
=
o H/N
2tao ® o O/N
1 1 1 0 1 1 1 1 1 1
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2 MRINTERESE. HN. ON SR NELRNFIE
Fig. 2 The effect of fuel-N content, H/N. O/N ratio on fuel-N conversion
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BEN F bR, HON A NH, #68 NO , i BB AT O e RS 5P, $i 5 O o R Wk & [ A A
THERIRRE N 5%,
22 WRRETHFHRRNNEERK
221 BMAN® T EHAKZ

R LR S T B S A be S bR T 00 Hh Rk N R AL 52 IR 2 0 M, AR i 28 1 7 3 i R R R
FEC A MRARE N & PR AL B AR R AT b, i TRRE N B i fb i 72, 2538 ni&l 3 iR .
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35%~55%
[
» NH
HN a0 L lasw| ON @N@R
®l 60% 65% ®l l L ¥
KRN » NO > N,
A OT 30% @T A T
~ ) M
76%~86% RN 100% T 40%= HON 100%| EA
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E3 BRREET hRR NELEKE
Fig. 3 Fuel-N conversion pathways in waste incineration plants

1) SRBE N AR o A2 35 B 38T IR 53 vh 43 S 0 R ] R Bl 15 5 53 90 A 769%0~86% N 14%~24% (WL 1)
P21 o0 NI 7= 1) — oA AR RS B N(RTRR <AL N7) R A A N(RTFR<fE 0 N>, (HAE R R
Bl m AR, AR N AT e i SAE N, BT N AR SR N R LB 100%

SAEN gE— LB, BR T RERA> ALy HON FIlNH,, 25 0~30% B AL g N2
b N AL N, B B F R 3 A e R ALy . NGRS, s H/N, ONJGE g/, WA
BN Bk 0 N, () FE A o A 3 b 3 v 0 BT A b 3CEE 1 TR A B, 4k R 2 A BRIk s U
MEWER, 15 Ak HONP2O SR, 7RI oK FIERT . HA 30%~40% AR N 25561k
4 HCN, 40%~60% ¥AFH N 25 #fif 4 L NH, P27,

2) NO 4 il . HCN S AL iy T2 /=9 S NO(WL 3% 3 Wi e L 1 F 2), 1fif NH, S AL B 2 =)
S NO N2 3 N 3 Fl 4). JZI 4 7E 850°C 25k T B 52 1 R 24 kg S 107 3 19 390 15, {H I
A FRS AR A R RN 3 B 15 AR, BERL, RV 3 R 4 R4 A5 5 A2 BRI (FER) ISR . S
ZRBR B SN 3 F 4 B LT, B NH, 46 NO FI N, 1Y B A6 43 501 R 45%~65% 1 35%~55%
BEAh,  BROA AR e R Y N(RTRR A2 ok N 5 68 Jie 2 9t R i S Ak T B B rb 1 2B 36 S e B e i
BN FE<S%, BT, fE N L %E>95%,

3) NO Bk Jit o A AR BUAY NO I &9 38 i o N, F 258 J5 Fl4 +6 HON 19 & 47~ 4 CNO. &
Z 5% L0 NH;. L CO F1 CH, AR Bk, FE/RMN IR 3 TR A S~ 9™, &
;6 R A AR e I, H At i IS4 A T A A AR R B VR A5 R AR, B A A R R 32 Sk RORE AR
wo CHMFREN, 29H 86%~98% M NO 2= PR IR 8 if Ji oy N5 1720 J i 285 42 1) NO (U Ak
A NO 1 2%~14% . 3X — By BOE 52 I ARE N AL SR 0 SCHE 2D B8, SNCR JBLAS FI SCR B 52 B | 2
T8 2o AR iR R 3 0 X — i S R
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%3 HCN F NH, 85 £ BU% NO #0765 K2
Table 3 The oxidation reaction of HCN and NH, and the reduction of NO™*!

¥ ST R IR BIVIE 2 214
10000
1 HCN + 0, — CNO Ry = k1Co,CHcN ky :2-14><105€XP(—T)
1
+0. + Ry =k1Co,C X| ———— —
2 CNO +0.50, - NO + CO o) 1Co, CHeN (1+k5CNO)
- " 38160
3 NH3 + 1.250, — NO + 1.5H,0 R3 = k3C02 CNH3 k3 =5.07x10"*exp —T
1
Co, ky =2.89%x10° exp(—M)
4 2NH3 +1.50, — Ny + 1.5H,0 Ry = k4CNH3 T
ka+C02
k, =0.054
k 25460
5 CNO +NO — N3 +CO +0.50, Rs = k1Co, Cren X | ———— ks =1.02x10% exp |- =——
l+k5CNO T
6 NO +NH — .05 05 05 _ 12 _27680
3+0.250, - N, + 1.5H,0 R = keCY3 CY5, CO30.5 ks = 1.1x 10 exp| - =2
19000
k7=1.952x 10%exp | - ——
koCno (keCco+ka) 7 p( T
7 NO + CO — 0.5N; + CO: Ri=kixX\ ————————
7R TR, T (kchmkccco +kg ke =0.186, k. =0.00786
kq =0.00253
12000
8 NO +C — 0.5N; +CO Rg = kSCNONchardefhm. kg =5.85% 107 exp (—T)
. 9466
9 4NO + CH4 — 2N, +2H,0 + CO» Ry = k9CCH4CNo ko =2.7x10° exp —T

222 BMAHNEAHwE ZG SN
MRPEE 1 AE 3, n 3k B E S A8 Be ) iR X BB N AL R B & 52 i i s 280, 0k

HNFI R Herr, HNAE okt b o0 36 35 42k £d4 HN RIS RBAEMI R
BRBL N AL B2 B2, RAE MR [E & Table 4 Correspondence table of H/N weight

B B R N B AL RS I R0 . /N E 5 ratio and pyrolysis product %
S0 Ak N AR ) N, . HON Fil NH, 22 fil] 19 HNHESE N NH, HCN
o, R EERNE NO R FALR . % H/N 4 fR[1.3] 30 40 30
FAR L L R3S, BUEN 1~7, K ER 3.5 15 50 35

X INL ) A 7 DL M RUE VR AR, SR 4 H(5.7] 0 60 40

7o 4 H/N ANTE L DX [a] PN AT i BE g 4230 1) S
$14 N,. HCN F1 NH, #9453 He )

ST SCAF BB T, R K 10%~18% IF, NO, i J5 AR 4 5] /346 T 86%~98% ., 4 R 43
J AN, BN 10%~12% . 12%~14% . 14%~16% . 16%~18%, Xt NO, it AL E N 86%~89% .
89%~92% . 92%~95% . 95%~98%. 4 RAKT 10% ol = T 18% M, 1T 435Il ¢ fe A% Al i i 8 JEL 850K
o FENO, M — W/ ERGERE D, BEMT N TR RS THEL ST NITREESR, BEmkTh
N UG E 38 I0A F T NO, A s SR, & RE R X NO, A9 38 B AR A S 25 BHLAS NO, A= i, MOk I
SIS 2 PR BOAE A S ASOR o K 2 Bl R R AR A RORE N AR 4 R IR 4 TR Y 12 A IX
] o FEARI T, OB N B AL R BE H/N FEE i, B R i mi b, (HER— Xy, ok
N FG AL R BE R (T = Th o B A8 AR A5 10 8 FR b S AR BE ) I A S B s (/N AT R) FR AR 4, W]
1 RA BT E M F R N R LSRR X R P, HERRIN S 75%, A —@ il fE k.
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2.3 BIR 5 RAIRXE NO, IRKRTEREM e .
231 AEFEIE P My AN 4L E 10t G197 12% R
— B, A RIS TR | IR
AE S A BRI MR ORI HA
Foo M. b, BARBIRI TN B A ¢
BN 3%, Yok NITR & AN 2.3%, i
FoAb oy o N TR & BN T 1985, 5 R b 2t
Wb NS H B Z RN, NIUR & HK 0 . . .
£, BT A B P S HON AN, AL R O
BESCHR 110, 25], REFCMMET O HONNIL gy gyn, otk N SR BT 9B
M 2.2~9.5, Al IR ) T HON 2505 80%, Fig. 4 The effect of H/N weight ratio and char content on
NH, 298 20%. 258194 ) N oo & £ 2 LR value range of fuel-N conversion

el ASAEAE, HUN 2950 0.8, #8741 53 40% N, 35% HON F1 25% NH,™, [ H A2 53 N oG 3
GRS, ARBEAHA, R4 PR N %9, #UR =4 60% NH, Fl 40% HCN, I A f4
FBt R B PTG AL 53 A N AR BBl 5300 0 91% . 65% A1 73%. Xt T JBF A b 3 ok
L 40% L4 0263 SEBORE , LI STROR S, THE B0 N TR 05 A M A 3 B3R T T
SR ABLSERET T, AR T RLRSE R 0 NO , Tk B
232 By ENMMHANIEALELE NO, ARETHFH A

5 IR 4 A I T ) AR TR SR O B £S5 AAEHPAREAIHRESK
S5 MR & A SR TR R Table 5 The composition of municipal solid waste in

several typical cities %
=3 > J\ h A EL[32] — fA- BB Y
Eﬁ&%ﬂ%kﬂ ) &NE?E’JB% , il pree Ak Rk ek AT
17 ] B AN R BL IR 2 0, NO, B3 U R .
. B —HITTAL 6111 946 1995 2380 1.48
JIrAE 1] 4 H BT Ak iy X 1), 2E AT 45 31 NO, B ‘
- . _ —ZITTA2 5242 895 1677 843 1.98
A JEE o oKF 4 J ST T A 2 36 B30 A TR Cers
_ X . . ZEINB1 5241 917 17.06  3.38 247
IR B AR B, I BTk N B AL R A NO, 2R e
ZZIRTITB2 6448 671 1012 1.22 0.05

R BE BB, 25 SR LA S,

WE S FiR, NI4T o 2mE, — 2T NO, 4= JHk £y 300~350 mgm®, kil b
200~300 mgm >, KB A B A F A I, AR Y NO, FEAIK LB 229%~55% . LA B il 9 fe AR HE b
Y (80 mg'm ™) A AR AR HE R, LA 150 mgm ™ JJ K o (4 8 S br o (1 28 Filg e 8) M, Bk
SNCR LA 203 50%, FI A% NO, A WLk FE 43 5 0 AS 5 T 160 mgrm ™ 1 300 mgm ™, HI 76 —Z& I 1l
W, YR Ay b A B E B K T 80% I, AXaE ik SNCR B A B AT i AR T 150 mgm ™ A ZEsRk . R
A 3 R AR HE B SR (80 mgm ) 1A T B I LA FE G R e, (L3 B A s ST R AR I A R A
, FRAREGR R . FE T IRT KB A 3 4R 4 s, G ik SNICR Bl B AT 2K £ I
Hem R

AR BB, — SRR R, TS NO B JFRCREE; B — I NTES
B, MM FENO |, — KA 25 A 5 AL RIRAR . X BT 145 S X BRORE N &% Ak A9 7 R A R B9
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Influencing of kitchen waste removal ratio on NO, emission of domestic waste
incineration plant in the era of waste classification
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Abstract  To analyze the factors in different process of fuel-N conversion, fuel-N emission data and
corresponding operating conditions and fuel characteristics data of the waste incineration plant were collected
when SNCR is closed. The results showed that no significant correlation between the fuel-N conversion
efficiency and furnace temperature and moisture content in industrial production. The fuel-N conversion
efficiency decreased with the nitrogen content and fixed carbon content, yet increased with the excess air ratio,
H/N and O/N weight ratio. The fuel-N conversion pathway under the conditions of industrial production was
proposed. The fuel characteristics played a crucial role in the fuel-N conversion efficiency and NO, production.
The relationship between the fuel-N conversion and H/N weight ratio and char content was further quantified.
Separating kitchen waste from municipal solid waste (MSW) was proposed as an effective method to reduce
NO, emission, and the evolving trends of fuel-N conversion efficiency and NO, emission were estimated under
the different scenarios of kitchen waste separation rates in the representative cities in China. The estimation
indicated that the cost of denitration and the risk of ammonia escape in waste incineration plants could be
reduced by separating kitchen waste from MSW.

Keywords waste incineration; fuel-N conversion; source control; waste classification; kitchen waste
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