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Be, OB EA T BN MERESE S R AL G Y B Y BRI Y, TR R A 700 °C
A b B A ) 406 6 S g B D0 4 v B gy b HON/NH, 1 U™ U B A SRR 3l 1
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Table 1 fuel-N conversion and possible influencing factors

R T RS BRRINGE AL
T/C EA M/% Vi% FC/% R/% N/% H/N ON /%
A 1049.0 3.09 50.99 42.09 6.52 13.42 0.19 6.77 37.03 631
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 5021 39.21 6.55 14.32 0.55 4.65 19.51 4.16
B 1036.9 245 5021 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 11166 1.25 54.03 40.84 7.19 14.97 053 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 3371 6.64 16.47 0.53 443 23.42 7.09
F 10168 1.22 5532 43.90 6.65 1315 0.87 2.84 12.1 4.14
G 972.6 1.67 55.03 39.21 10.50 21112 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 21112 1.46 1.16 6.21 2.22
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 1572 1.35 3.01 10.37 4.53

T BERERHESEO A EKERM) . RS EEV) . BEMREEFC), BER TSI E S LR) . NILRFEN), HLR S

NICE R R L(H/N), OJTCE SNICE M FE H(ON),

WET —0.25 0.01 036 —0.06 -0.31 —-0.50 0.48 0.52 0.48

SFEKEA 035 0.09 —-0.56 -0.25 —-0.20 0.32 0.19 —-0.02

FKEM 0.36 0.49 0.24 0.23 —0.42 -0.23 —0.31

HERDV -0.24 -0.67 —0.44 0.45 0.48 0.10
[ 7 B FC 0.80 0.71 -0.70 -0.69 —0.54
0.65 —0.67 -0.67 -0.37

NILE —0.94 —1.00 —0.84

H/NE B 0.96 0.74
- 5 | o/NLLf 0.82
L S o g iRy

T WAL RS SHA R, L= MEB5 SR B SpearmanBAH S R A T = M EB4 F G H RIS IRl I Spearman Bk AH 5&

FECHAWEENIE, LA, BE IR R BB,
1 10 N5 Spearman FRHE X R
Fig. 1 Spearman correlation coefficient of 10 variables
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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 MV FC R N N 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 1.00.71.00 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 0.20 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 0.42- 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 . K 1 2 BH by I AR s s N 0.07 0.50 0.44 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 ;_JF,};@IE *4 N i ‘?}E n 0.08 095 028 0.74 0.05 0.19 0.00 0.00 0.00 0.00

fife . SEACRE I R B R L AR AR
RAREIE, S Kk5& MR/, ([ b & 23 B2 R R AE A% B2 fil f AR 0
PEOT AT R, SRR NO, 13 AR,

AN, BRBE N b5 KR (M) Z 8] B PR 3 e i 8 02 DR Ok dr 30 5 /K 33 3 Ak T
B AR, FEOLX AR N AR m T B, R 1, RIS IKE N 42.06% ~ 55.32%, H
i 7 3 B be R 24 A B 3 817 m® TR (B IR )M,  DUIEE b oA A s A AR & K 24 12.03% ~
15.28% /K5 F 46 @& i A5 T AR B R i HO A 28 5 HON & A in & g A B NHLPY, JF 5 ik &
Az AR N AE B CO A HLET, ] 8 5 I ARk JEPERY SR, M SRR KT 10% B, HCN Fil
IRV BE R JE AR SR 32 RE Bk O, AT BOA JFAE F RO RN BB R,

)BTRS R B 1R, RIS T A AR N B LR S N TR & it
H/N. O/N ZZ[a] B4 56 R AR —0.84. 0.74. 0.82, 5 A M . #E—25 BY Lk 1|1 09 23 B 45
FHH, HRRE N FRAL R B N ST B m I I AL (&l 2(a) Fi7R), TikE H/N . O/N 3Tt & (anfE 2(b)
Jli7/R)e X5 CHYANG IR 45 AL . S8 RS R IR AR N vt e, BEmEm
N T & & S B P e Ny B U, DT B IR AR R N Ak 3 i H oo 202 W] 7= 4 HON Al
NH, B 5502, 328 H UK #kJE A F) T3 Kk HON HI NH, B 72 R BRAR N, 7238, DT 88 Rk

8 -
8r o /o ° °
6 °
o [ ]
§ 4 o a [ ] PY
=
o H/N
2tao [ ) ® O/N
1 1 1 0 1 1 1 1 1 1
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(a) BREINTCE i (b) /N, O/NTTZE

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 A1 NH, #68 NO , i BB AT O TR S 5P, $i5 O o R Wk [ A A
THERIRRE N 5%,
22 WRRETHFHRRNNEERK
221 BMAN® T EHAKZ

RSl BB 5 S RV & o o0 M IR R S N C A=A NS I o TN o8 /A ER T8 VA QAN A S
FEC A MRRE N & PR AL AR R AT b, e TRRE N B i 72, 25538 ni&l 3 iR .

0~30%
35%~55%
[
» NH
N 400 |~ laso| ON @N@R
®l 60% 65% ®l l L ¥
KRN » NO > N,
A QT 30% @T A T
~ ) M
76%~86% RN 100% T 40%= N 1009%| EA
BREIN N O 13
O W
FEAN >95% O x#m
14%~24%

E3 BNIRERT PRR NELERE
Fig. 3 Fuel-N conversion pathways in waste incineration plants

1) SRBE N AR o A2 35 B 38T RS TP A3 i 53 R 1 Bl 15 5 53 901 R 769%0~86% N 14%~24% (W4 1)
P21 o0 NI 7= ) — oA AR N RS A N7 R T A A N(RTFR <R T0 N>, (HAE R IR
Bl R E AT, AR N AT S I N SAE N, BT N AR SR N R LR 100%

SAEN gE— LB, BT RHERAHE AL Jy HON FINH,, 23 0~30% B AL gy N2
b N AL R N, 19 H B BT B S e R4y . NGRS, & H/N, ONJGE g/, WS
b N FEAL A N, B FO B RROAC o A 30 I 3 FP 18 B A e 30 B 0 7 T, 4 A A 2 AR AR 1 i s LR
MEWER, 15 Ak HONP 2O BRI, 7RI oK FIERT . HA 30%~40% AR N 25541k
4 HCN, 40%~60% A N 25 #4if A= i NH, 271,

2) NO B4 . HON S ALE 2 7= 9 o NO(IL 2 3 Wi i) e i 1 /1 2), 1 NH, & AL ) £ 2=
S NO N, (WL 3 B 3F0 4)0 2R 4 7E 850°C 25k T B 2 I 1 R 24 kg 2 107 3 19 390 15, {HL I
4RSS AR RONE 3 B 15 4508, BRLL, RV 3 R 4 354 A5 5 A2 BRI (FER) IR . S
SRR T RN 3 F 4 LT, B NH, 46 NO FI N, 1Y B A6 43 501 R 45%~65% 1 35%~55%
BEAh, RO R e i N FR A2 ik N 5 £ i 2 9t R i S Ak T B B rp 1 2B 36 s 3 B e i
PRI FE<S%, PFTLL, FER N R >95%,

3)NO fid Jii . A AL NO iR S8 b 5k N, T2 R FI A H5 HON i & L™= 4 CNO. &
Z 5% LM NH;. L CO F1 CH, AR Bk, TR ILZE3 PR S~ 9™, =
N 6 SR SRR B I, H At i 1 34 A A A AR R B VR A5 R AR, RO A A R R 32 SR RORE AR
wo CHAMREN, H 86%~98% M NO 2= PR IR 8 if Ji oy N5 1720 R i 283 42 19 NO AU 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 £ 5% NO #0765 K1
Table 3 The oxidation reaction of HCN and NH, and the reduction of NO'*!

¥ ST R IR IS
10000
1 HCN + 0, — CNO Ry = k1Co,CHcN ky :2-14><1053XP(—T)
1
+0. + Ry =k1Co,C X| ———— —
2 CNO +0.50, - NO + CO o) 1Co, CHeN (1+k5CNO)
» N 38160
3 NH3 + 1.250, — NO + 1.5H,0 R3 = k3C02 CNH3 k3 =5.07%x10"*exp —T
1
Co, ky =2.89x 10° exp(—M)
4 2NH3 +1.50, — Ny + 1.5H,0 Ry = k4CNH3 T
ka+C02
ky =0.054
k 25460
5 CNO +NO — N3 +CO +0.50, Rs = k1 Co, Cren X | ———— ks =1.02x 10% exp |- =——
l+k5CNO T
6 NO +NH — .05 (0.5 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 | - ——
kyCno (keCo+ka) 7 p( T
7 NO + CO — 0.5N; + CO, Ri=kix\ ———————
7R TR, T (kbCNo+chco +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 = kgCCH4CNo ko =2.7x10° exp —T

222 BMHENEAHwE ZG T
PG E 1 AE 3, w3k e 3 58 5 RO BB N B AL R BT & 52 i i s 280, 0k

HNFI R Herr, HN ARy 0kt R T 38 35 42k £d4 HN RIS RBAEMI R
BB N AL B2 B AL 22 . RAE N BRBL 0 [E 8 Table 4 Correspondence table of H/N weight

B B R R N B AL R RIS . H/N E 5 ratio and pyrolysis product %
S0 A N AR )N, . HON RINH, 22 fi] 9 HNHESE N NH, HCN
P, R RN NOK A FAL R . % HN 4 fR1.3] 30 40 30
FAR . L R 3R, WUEN 1~7, K ER 3.5 15 50 35

X 0L ) A 7 L M RUE VR A3, SR 4 H(5.7] 0 60 40

TNo 4 H/N S FE I DX 8] PN AT i BE e 4230 1) 55
$18 N, HCN Al NH, 5943 B¢ He )

LB BB T, R K 10%~18% IF, NO, i 5 &R 4 5] /346 T 86%~98% ., 4 R 43
H AL, RN 10%~12% . 12%~14% . 14%~16% . 16%~18%, Xt NO, it JFALE N 86%~89% .
89%~92% . 92%~95%. 95%~98%. 4 RALT 10% ol = T 18% M, 1T 435l ¢ fe A% Al i v 68 JEER5CR
Fe FENO, WY — W/ ERGE R, R N TR RS THE LS N TR, BEmkTh
N JCE (38 A F T NO, A= s SR, & RE R X NO, A9 38 B AE A S 25 BHLAS NO, A= 1, MOk I
SIS 2 PR SOAE A S ASUR o e 2 Bl R AR A BORE N B AR 4 R 1B 4 TR B 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 AT AR A5 10 8 FR b S AR BE ) I A S B s (/N AT R) fR AL 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 (o .
231 AEFEIE P My AN 4L E 10t G197 12% R
Bk, 2R AR SRR TRk 3 B o| TR
G Rk, KE . R Gig
% Ik, Hoh, BRI TN EE & g°
AN 3%, PSS T NITER & 4R 23%, o
FoAts B 53 N TR & /N T 1957, 5 A b 2t
Wb S AERZHEEMED, NJITR S 2R 0 . . .
£, BT A B P S HON AN, AL - R
YECHR [10, 251, ZE1 B 7 R HONAN, 4 HN. RSIHRN 5 0E BB
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, #4153 40% N, 35% HON F1 25% NH,™, R H A2 53 N oG 3
GRS, ARBERHA, RBE 4 PR N %9, #UR-4 T 60% NH, F1 40% HCN, It f4
B R B PTG AL 53 A N AT AR B Bl 00 0 91% . 65% A 73%. Xt T JBF A 3 o
L 40% L4 0263 BIBORE , I SIROR S, RGBT O NE R A S A 3 SR T T
SRR ABLSERET T, AR T RLSE B ) NO, TSR F
232 By EAM NI E L NO, %20 A

5 IR 4 P I T ) AR TR SR 0 B £S5 AREHAAREAIHRESK
S5 MR & SR TR R Table 5 The composition of municipal solid waste in

several typical cities %
AE B3 09 P RS BN ST 2R o b4 BRI 4 BB gigE RATE
17 AT E FEAS [ B3 20 43 v, NO, IR R 80% Al 1l e 1005 as0  1as
PrAE[E 4 T AR A DI, S ] AT 2 NOSHY L — R IWTTA2 52.42 895 16.77 8.43 1.98
e B o 4 4 3l T v ) AR TR B A3 AN TR] L —rn) wal ot 1r0s  3ss aar
B AR, S RRN R NO T TR

R BE BB, 25 R L 5.

WE S FiR, AEATE J 20, — 2T NO, 4= ik B oy 300~350 mgm®, kil h
200~300 mgm >, KBRS A E A I, AR NO, FEAIK LB 229%~55% . LA B il A9 fe AR HE b
Y (80 mgm ™) A B AR HE A BRAE , LA 150 mgem™ R K o (4 8 Bhr ol (1 28 Filg e 8) m i, Bk
SNCR A% K 50%, BT A% NO, A WLk B 43 5 0 AS 5 T 160 mgem ™ 1 300 mgm ™, HI 76 —Z& I 1l
W, YR A B A B HE B K T 80% I, AaE ik SNCR B A B AT i AR T 150 mgm ™ A ZEsRk . R
A 2 I HE SR (80 mygm ) A T 4 LA FE B B e, L3 R B A s ST R AR I A R A
o, PR AR . FE IR, K BT A s 3 4R 4 s, G ik SNICR Bl B RT 2K F1E IR
HERCE SR

AR BB, — T SFRAE R, TS ENO | B AR ; B — I NTE S
BN FENO | — R FE B 25 A 5 AL RIRAR . 33X BT 145 S X BRORE N &% Ak 9 7 R A R B9
Wi 5 JBT 4% 7 3 500 ok LU A9 P B8 R, A e e A v R A I ) NO | A v R B S s T v i T
B A, X2 T Rl BT A SRS R R B b B B B, R B BRI NO | B JEs R 55, 3 B0k
BEN BIFEAGRARE I . SR, N ICER & & M5 T FEAS L LS NO | AR R BE 1Y R . Rk
— GRS NO |, i JFad R A HI S5 RBORIEES . 2 R BEERT 10% B, HASEXT NO | 19346 JFaL
RGNS, RIHR NO A B Rl N R B S HR o B R N bR BT, &
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Fig. 5 Effect of the separation rate of kitchen waste on fuel-N conversion and production concentration of NO,
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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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