BIESHRERE $£37% £1# 22015&£1A7

k) = AR WA AL ] e B 2 HE A i~

A xR O #HEHT T W OEHAR FHE FEFE EHEE
(LA A R PR 2R T B st i, 7T BN 310007260 D1 B4 W RESF A BLEA IRA T Wi St 310012
SWILHBHBEREARARAT WL HUM 310007)

WE  AEHKREBA TR AW EHRTE . o B R A KR Tl KB W HE AR Y (GB 4915—2013) % 7 I8 4 b & He
RESR S ARER . EARBEMEERSRENETELRNCREIERY, SRR BEREIF i S He ik 5 8 i 4 e PR A
o it X R KR T SR AR HE BRI B T KR T B AR R B AR R AR AR, FE SRR RNBEME A EX
SCEK S A KR Tk 7 “ AR R ARG K R EM R BEFY EF TR RSB REHRNEERE, S8R AR
5 (SNCR) B3 7 1 7= A 00 &5k 5% 4 3 e i vk e, [OR0 B R4 11 45 BB ) L &0/ 0 PR /R 1L (NSRO (W i 7 RAE M 8 i 23k
W, AKREF TZ SNCR B L Z A E L EALTR(SCR BRI AL LT N T ARBHRKR AR LELR,

FEEW KB SikE FKKE SNCREM SCR B

DOI:10.15985/7.¢nki.1001-3865.2015.01.015

The problems of ammonia emission standard for cement industry and ammonia emission control ZHOU Rong',CHU
Dingshan® .DING Huai' \WANG Fuchkao' , XU Minghai' ,\WET Yanfei* , ZHOU Minjie®.(1.Environmental Science
Research & Design Institute of Zhejiang Province , Hangzhou Zhejiang 31000752, Hangzhou Best Energy Conser-
vation and Environmental Protection Technology Co.,Ltd., Hangzhou Zhejiang 310012;3.Zhejiang Huanke Envi-
ronment Technology Co.,Lid.,Hangzhou Zhejiang 310007)

Abstract; Tn order to control the ammonia emission of cement denitrification facilities, the air pollutants emission
standards for cement industry (GB 4915-2013) put forward the clear request for ammonia emission of cement industry. How-
ever, the simultaneous ammonia onrline monitor discovered that the ammonia emission of cement industry after denitrification
greatly exceeded the limited value of current standard. Accordingly, the problems existed in ammonia emission standard for ce-
ment industry and technical specification files were analyzed based on the related thermal power plant control standard and
technical reports,the definitions of “ammonia emission” and “ammonia-slip” were defined.By analyzing the emission sources
of ammonia in cement industry and detection methods,combining the actual test data with the foreign literature,it was con-
firmed that the original ammonia emission existed in the cement industry and the cement raw materials, fuel, waste co-deposi-
tion process, production condition varieties were the reasons to cause original ammonia emission, Besides, the unreacted ammo-
nia in the selective non-catalytic reduction (SNCR) denitrification facilities also causes ammonia-slip; reaction temperature
window, residence time, molar ratio of ammonia and nitrogen (NSR) , ammonia injection scheme affect the concentration of
ammonia escape, Hence, this paper purposes the ways to control the original ammonia and ammonia escape,including optimi-
zing cement production process, SNCR denitrification process and carrying selective catalytic reduction (SCR) denitrifacation
auxiliary system and so on.
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GB4915—2013#0F: 8 20154 7 A 1 B (GHr
#ZadbA 2014 3 A1 B, NOgHKRE A 400
mg/m® , EHHRE N 10 mg/m®, F # s X 4> b $4
T A HE O BR A, LR BR 7 NOHEBU B8 ik B <
320 mg/m®, HH M B R F <8 mg/m®. PATH
1l e R (L Al B i) o e 358 5 PR o [ 5 B SRR AR PP AT
HEEBITREZARBFRE. HEPXITES
REFHTHHT A, S B(EARB ARSI LR
“FAVMRDME, 2B 47T AKRKIB L
EHXH, GB4915—2013 R T REKE K
FThRHE . M S 2E ) R4 T RUE 10 m b f9 B e i B
P9 B /B S 3 B B IR AT 1.0 mg/mP iR,

HITRKREFCV I ERTHRT2E 47
AN KREIG B 16 B A K, B LK B 4k % AT
NOxHE <320 mg/m® , EHE <8 mg/m® AR HE,
AHESKBEE T/, Wiyl & F 2012 9 B &4
(I 7K I £ b S50 B A0 B v HE A% 25 B R 48 T ) (LA
TRIFRCGZZEAN ), M EKBLM SNCR R TE
HEREHEBEEET/NT 8 mg/m®,
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o FEAR (8K U8 B A I B 5 4R 5 AN R B A%
LR EHW . AT RER., EXRMHITEESXE
20 AR AR A PR EHER AT R, KB4 KR 4R
FE£k 168 h HEEEIR B /AT 3 E 1R R B EHE R T
8§ mg/m* , ANHlAEFREHMTEREEZRHE 20
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(AN MEL T 32 E" WS, B4
KIFUAHHRE L. AT RKBREOERTIZHE
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(101.325 kPa .0 C,T# . 3 EFKEH 1.HZ I,
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WESREREWTERE.
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Table 1 Manual monitoring value of cement

plant original ammeonia emission mg/m?
T H KETA KRB KETC KL D
W1 1,38 13.40 1.17 0.79
e 2 1.03 14,40 0.99 0.76
Wl 3 0.74 8.40 .39 0.63
el 4 0.48 18.50 0.43 0.71
Wl s 0.62 29.80 1,98 1.11
Wil 5 1.71 21.10 1.11 0.64
R Y] 0.99 17.60 1.01 0.77

w10, 4 ki) WEEARREER H
HKEST AKIE)T CuKET D BIA R EHER
iR, 6 WU FHEHFE 1 mg/m* ZH, AR B
AR AR T i Hoh 3 SRR AR R A
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Table 2 The ammonia emission of the cement plant E

under the different process conditions  mg/m?
. SNCR #Z8i#9 SNCRZE/FH s
TR magcEsE mERPsE 0 VLS8
EBEIFRE 10.05 11.99 1.94
4B (EE 33.44 35.17 1.73

MR 20, KT E 784 R BB IT 5 fn 4 kLB
FEMAM TR T AR EH I ER KK, SNCR #i5
R &Rk BAK AR 2 mg/m?.

2004 R+ Trish /KR J & H SNCR R+
ZRAHRER. RERETEH R/ RERL
(NSR)=1,NOx# HEE KX 50 % , 73 JK3 (25 %0 (R
ESB.-TROEAOBRFEAEL BLRERER
MREEAFHESREFIBE KO ETER, 3
SHIATE A R M, i s R L 17,

& 1AL, A& SNCR S R 4, F 82
HBEWERSTEEREERES N 10~15
mg/m’ (1994 ), i —HEIE T KR FREWEF
. B 1999—2005 FRAHMMM LRI LUIE R, &
EREAEH M R E kRS SNCR iR HHWEK
FERIEMX.

3 SEHHPmER

31 ARSMABAAEE
1.1 Ro#

KR AR HREZR B FEE, FEEX
I T EA KR MAHBHT AT . SREHHTE
B RAR E AR B E A 10~35 mg/m’. KB
7 F R REABOEERRIKR . AB TR T A
JEEHER v R ik 200 mg/m®, EH WA KRR B
AR E AT HEPIAE T, T R 3.

B3 3 7 LUE b, A REAOR B KR R B R A
PEER Y, RS HFE.02% ~0.07% A%, T,
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Fig.1 The ammonia emission of Irish cement plant, Switzerland
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Table 3 Raw materials inspection report of cement plant F

BgE| i A BEHERERSD 'Y
1K 5H 23R8 0.07
/2R 6H 15H 0.04
3R THTH 0.03
4K 7AI1TH 0.03
5K $A8H 0.02
F 0.04
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3.1.2 KREWHFRILEED

K A 7= BT 7 Y 2 AR 3R 8 (Bl < 4Y .1 000 C
LB A mEFE R e BERTHRRMNELG. B
SFEKREYRAE & ERREAILE 30 £M 5
P ZEARAEERR AERGERE . BENLARE
KRR ELER T AEERR. EERE
HUB A 3, PVE T (14 630 kI /kg BLE) VE R BH R
201 K A 7= B B Uk kL.

KI8T B ) R [ 7S b I A R O T AR R R 3R,
AFTHRT (LA 1:|/INEFEER, FiERER
B T 2. RN SRk FE B T 3:
REMmAEFEL IR, RERERE; Lo 4. BIMWERE
3%, (R B 3% IR s R ) K B T E R e & HF
FHEAT 6 YRS, We W 25 R AL 4,

MFEAR, TR 1T 2 KRB SNCR
TR G WM BB KR = S AR R EHE A, T4 1
TR BHIAKEEHMAE 8.40~29.80 mg/m*, T.
2 TRV AR EHERAE 0.39~1.98 mg/m®, W] L
LUAE 18 S 3R AR R B AR R R S A SR HE AR .
3.1.3 EFETHAEg

EH LT, KR4 BB AL T FF J5 IR A LA i #4

F4 KE BHERESPEHR
Table 4 Ammonia emission monitoring results of the
flue gas of cement plant B

T H TH1 IH2 IH3 A4
Wi 1 13.40 1,17 2.36 30.30
Wi 2 14.40 0.99 6.48 26.80
Wi 3 8.40 0.39 4,00 36.20
w4 18.50 0.43 0.60 30.00
W 5 29.80 1.98 0.39 7.42
Wil 6 21.10 1.11 4.03 12.90
T HE 17.60 1.0l 2.98 23.94

AR EITFERR., TREAED. N T B
2R KR B A R A 4 3 R TE H L g Y B
(19.00—21.00) {535 4 B BE . TR W% & BH,
AR B AT R/ RAETRER, B R AR P A
REHHREER B EXI.

MK EFEARR TR FHEHEREIET LR
WOLE 2D ANEFEENAKEHRERESR T
EHEFRRESTHAREHEREE. XEHTE
BHEE SCAS BT, M0 SE £ Hh AE AR ST TR A AR B AR . 1
EHEB R A S P BRI K 74 T BB
JERET TR M, EHEBOR B TR,

EAM A ZARE  RIBERFE KR R E
B, AR TR G BT R HE R R B YR 29 8 30 mg/m® , 4
BHE AZBT R HE B 2 R E &35 50 mg/m®, 4N S
Bl EHEB B EEE BT 250 mg/m?,

3.2 ARBYHEE

KPR E R EEREAE T SNCR &M
R, HilEBRASS RN A ML,
SNCR LZM R M2 E B T R AR EH O &5
15 B8 B[] L3 TR e St & R R A B LR R A
S ES, ¥RMEE/RT 830~1 050 CaF&HEE
ZWEAS SR MAEHEY & NSR(KF 1.6)
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BENIREHFBGELUR ARG IERF
HREERAIARMA, FERBIE R L&
TLBL AT e B &P N2 B B e, Mk
LR HMBIR LA KREERMEF IR TH
FbE(TH 4 5T 1 WEHFBEEERTAR
MAEFESR AR ERR(IR 3 5 TR 2 HEH
BEE .

4 SHERES

4.1 KRR HEAIEH

B, AT RO TE Sk Byt A R EHE R i,
B R BB P EEY . Hk ERAKR
EFETEZRBESBRERE, f6iE 5 SNCR BAH R B 1)
EEOBREF L . B 5HAERKERE.O, &
BESH RIEM X BT 830~1 050 'CHIEE
BOW, B4 T2 A G & H Rk B NOx
Hemok . oAb, BOE Tk RBAEF TEEKRL
MRARRE . MELE . REBM L EREFERK,
o 7] LAYE D A ECHEOR .
4.2 RMEFH B
4.2.1 4k SNCR B T2

Bt & B &K A2 1 i SNCR R & ik iR /Y
FEFEE, Htk, XA SNCR B AR B A 68— bk
ERESBHERMNYKEKENE ., LT B 5 B E
#60% ~70%,NSR 7£ 1.3~1.6 it , SNCR Bias T
ZIERERRERK.

5, SNCR BB AR M EM S5 KRR EFE
B OO M EUKBES 7 2R RN KA B AT R % 5
BEHE, it FERIE B K WE & S T I N K /Y
BEH DT 830~1050 C,BREELFIMBEP,. BT
AR & S AL ME DL e B B Bl TR B8R, Bk, il ad
WL B F R (LB S BN E A
BAM BRIERE BWE RN RS A Bk
BE TR R B RENBES F R RIED
FEAEKE oA RE2XATHFSHEIPH NORE
SHIRE SR 8RR BB X 4% B8 B (A (— ) FE 1.8~2.5
HRUFEREN(EKHIREBROHEERE . BEMR
B, EEHRKE L BTISIAERNEISKEM
NOHES I BT LA INE B EHRKEER
HESH YEHIORERN , REBESHRER
kgt &, R Al R bt B | AR .
4.2.2 BEIE SCR B LE

KRR TR A B A R ) R A L B R A
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#3587, 5 SNCR Ji 78 £ R 46tk , SCR Bt 7l 52 R 7
EATIERT v A BB A R AR R &K
FI A2, A SO ) & i % 7 B KK, HI 562—
2010 ok H SCR B T BEMEHMREWRELE
2.5 mg/m*LAF . [F2E, 0K SCR & AN AT
KEPEEI NOER  LEREEKMNHE,F
MEHEHEBORE .

TR B B #A Rl b 5 S0 0T LASE SCR R i 28
AR IR, ZEFEKIRSMNA SCR TZ #1745
Biag,7E SCR i R Tz, ERBAS T EH
BB Bk B ]G5 50~150 mg/m®, JF A&7 SCR
JRAE BRSPS #E . 75 NSR M B R s & F Al a2
MEHNFEEREMRT 1 mg/m®>, TR,
SCR TZFEKEMM TR P EFEKE RSN,
H B0 SCR Mt fi T 2. 78 E WK AT AR AR 4 R A
S ARA N XS SCR T Z7E AR WA Y 3K B R A
F R —F 5.

5 & i

Shy A5 ) K R 5 R P A A S HE I B, BR B
P& A GB 49152013 Tk B4 A H %
FROGEEH BB E R AT K BBLA T REELEN
FELERMAL LI KR RO E B &R
FRUER B E R, GB 4915—2013 # H i “ S HE A Ik
EREARSEZME., SeEICEBAMENZAK
I AR 7 2R 1 AR AW T AR I KRR B R R AR
i 2Rk 3% A1 I AF TE A RS EHE R, M AR T “ B kR
W7 RE S, X kR R B A B HE R R T Y
MEMURKH . ARERA, AREFEHEKRE
BRI EED R EENEREYE, THAEkbS
ERARAHR®KZENE/L. HERKM SNCR
B TR 2 R EEEN, ST ik, R %
R R R E R R R R R B
A B e 12 I 1E] B2 4k SNCR I il T 25 4 % i ok
EHART BEHEK.
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