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NH, + NO + 0, = 30H + N,

R2

NH, + NO + 30H = H, + O, + 2H,0 + N,

R3

NH, + NO + OH = 2H,0 + N,

R4

H,0 + N, = N,O + H,

R5

0, +N,=2NO

R6

NO, + N, = N,O + NO

R7

20H + CO = H,0 + CO,

R8

NO+30H+HNCO = 0,+2H,0+CO+N,
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The quarry
Limestone and mar] are required
to produce cement

Cyclone tower with precalcinator _
The raw meal is prepared in a dry condition by a precalcining process

-

-

3| 7K e R R

Cement mills
The clinker is ground and
mixed with gypsum (4%)

and additives to
make cement. ﬂb

Clinker silos

Raw mill
The stene is ground
into a fine powder

A long tilted iron pipe where the maternal
is bumed to cement clinker

'_ e

Fig. 1. The cement production process. Source: [9].
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> IKPFEERINO, LUAEIINO N, #HITRNOAIAERIINO, A4 ;
> Kz A KIUENO, FF = R, WIS Ey, AR T BRI i A s

T g

5000 t/d — 100 MW

FHINO, HERH 700 ~1000 mg/Nm3

20104EFij1 2010J5 Fr el 20134 512 it “+=1"
800 mg/Nm3 400 mg/Nm3 320 mg/Nm3 H & 5 =k bR

[1] GB4915-2004, /K¢ LV R i5 BV R AE[S]. Jbat: v EFREE th i, 2004.
[2] GB4915-2013, /K& Tk K75 Wb ichritE (ERE WA [S]. dbxt: o EHEEH ARAE, 2013.
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% PMCD = particulate RLMBR
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ILD. Fan Raw Material
Mix Silo

TP IR T AR R

IR, BRFRE (=607 m) EIRETEERR (=1 kg/Nm3)
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MRS A5 B I (~55)

Particle And Combustion Engineering Research Group
Department of Thermal Engineering, Tsinghua University, B
0
3
=
4



1744 IRk

I'singhua University

Table 8-8. SNCR Summary
Plant/Source Confrol Level (Ib/t) Efficiency (%) NSR
3 European kilns’ NA 25-50; 35-60;42-72 0.6:0.8:1.0
Ash Grove, Seattle” 2213 25,55 05:1.0
Hercules; PA” 300 ppm ~3.0 (12—29 o
Siwannee American™ 20 33-50 NA
Florida Rock’ without tires 19:26 47.29 047:0.35
Florida Rock with tires 21 34 0.12-0.25
Holcim - Texas™ (2 kilns) NA 47.32 0.7
D
Skovde, Sweden*” 0.5-10 (80—89\ 10-11
Slite, Sweden”” 11 80 \N\
Taiwan-2 kilns' 194 ppm; 284 ppm ~2.0; 2.9 50: 46
Cemex; FL-preheater kiln®™ 2.0 50 /Mfﬁ
TN
European Re]y:m52 -achievable 1.0 (80—85 )/ NA
European Report” - actual operation 2540 10-50 0.5-0.9

[1] U. S. Environmental Protection Agency. Alternative control techniques document update — NOy emissions from new cement kilns[R].
USA: North Carolina, 2007.
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Na B T4 05 NaOH . Na,CO, %
I
xRl B, H,0,%

A A N
o L

Q&:&” K!!JJ CH.OH H———0
L EH:-DI-T 1
-p;|.|,.|:|:|

NaOH > Na,CO; > NaNO;
CHD ———F——Fn* HCO
>HCOONa > CH;COONa H, 0. OH

Na T ¥ A0l f4E FALE BB MR E YL

Particle And Combustion Engineering Research Group
Department of Thermal Engineering, Tsinghua University



TEEE

Tsinghua University

I JEG B S I RE A& /K e 28 SNCREUAR e S B HU 2P IR o X T 22 HA 7K Ve 2 SE it
SNCRECA, FATRI IARTE/KVe 25 IR EE 15 B I (R AT AR IK FE A S5 24, T8

XFIE BRI L W 72 R AN JR 77 5 NO, &@E‘J’fﬁ%&ﬁ%ﬁ 25 e eAe I Ak 3% DA
LMl KRG R T30, SR SRR B R AT IR, 3 B e DL A A A 2

Particle And Combustion Engineering Research Group
Department of Thermal Engineering, Tsinghua Universit



1747 BRI

I'singhua University

250 80
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L | ~—~
s 200 70 D\o
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