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ABSTRACT

The environmental regulations in the world has been reinforced and many nations has devoted themselves to the
development of cost-effective technology. Selective catalyst reduction(SCR) and selective non-catalyst reduction
(SNCR) processes are mainly used to treat nitrogen oxidants generated from fossil-fuel combustion. One of these typical
technologies for reduction of de-NOx is SNCR process has increased continuously because of the low cost for building

_and maintenance. Nevertheless the researches on the application to real scale plant by the reductant like Urea are rarely
studied. In this paper, an experimental investigations were performed on the SNCR process in the industrial waste incin-
eration plant. With no reducing agent, the concentration of NOx stayed in around 180 ppm (O, 12%) with the exhaust-
ing temperature of 950°C and changed within the range of 20 ppm to remain relatively consistent. When 10 wt% of a
solution was added, the efficiency of denitrification reached above 61.4% with the NSR of 2.0 and the exhausting tem-
perature of 950°C. When the concentration of the urea solution was set to 10 wt% and the sprinkling to four nozzles,
the reaction temperature was reduced to about 50~100°C with a mixture of 10wt% CH;OH and Swt% Na,COs in
40 wt% of the solution. The NOx removal efficiency increased to 78.4%, achieving a broader and expansive range of
reaction temperatures than the addition of an unmixed pure solution.

Keywords: NOx, SNCR, selective non-catalyst reduction, De-NOx, Urea, CH;0H, Na,CO,, industrial waste
incineration plant
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Table 1. Main items of the industrial waste incineration facility

Items Contents

- Solid Wastes (1.8 ton/hr)

- Drum Package Waste (0.8 ton/hr)

- Waste Oil and Organic Resins, Food
Waste, Sludge (1.35 ton/hr)

Waste Feeding

- 1st : Stair-Type Stoker
- 2nd : Rotating-Type Stoker
(Total Capacity : 3.95 ton/hr)

Incinerator

Heat Recovery

(Steam Reduction) Waste Heat Boiler (15 ton/hr)

- De-Nox : SNCR System

- Semi-Drying Reactor

- Activated Carbon Injection Facility
- Mixing Reactor

- High-Efficiency Bag Filter

- Wet Scrubber

Exhaust Gas
Treatment
Facility
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Fig. 1. Schematic diagram of the industrial waste incineration plant.

Table 2. Specifications and units in selective non-catalyst
reduction(SNCR) process system

Units Specifications
Urea Solution Capacity : 1.0 ton L
Tank Type : Vertical Cylindrical
Material : SUS 304
Electric Heater Heater : 220 V
Urea Mixing Type : Vertical Cylindrical
Chamber Material : SUS 304
Capacity : 1 //min
Ure;uitlpp ly Type : Diaphragm Pump
P Material : PVC + PTEE
Capacity : 116 /min
Type : Dual Fluid Nozzle

Spray Nozzle Spray Diameter : 100 pm
Atomizing Reducing Agent : 2~3 kgd/cm

Atomizing Air : 2~3 kg/em?
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Table 3. Experimental variables and conditions NNH + NO — N, + HNO ('8)
Experimental Variables Experimental Conditions HNO+M—>H +NO + M 9)
Reagent Urea NH, + O — HNO + H (10)
Promotor Na,CO;, CH;O0H
Reagent Concentration (wt%) 3, 10, 15 B oAM= 22 Oﬂ/\'] wj7kas AAAkEE A
Promotor Concentration (wt%) 5, 10 paR=3 -.46]-04 FAA0) 9 4S ARE3 SNCR 249 &
Temperature (°C) 850, 900, 950, 1000 AR &L FAE L}E}l}] Qick wirtAaE AR
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Spray Nozzle No. 2,34 o 248 S0 A8EH Z DA o3 AL

.0_7].)\94 Sk 9 oz} JaEe 25 FE FUS
F719 22 2 =AW AMeE B8 SRk
_17}/»1 ElE 2Fslo dske e

& & =S s

m. 23 %

13

1L 22 OIFYA IR EF0Me FAMSIE HHEsE

24~ (Urea, CONH,),y= AIRMIRIEH(NH,OCN)SE
HEH Aoz Ao, SNCR 53¢ FUA=
A ol AgE T Stk f4E ol AZX - F
O 25 B} JEsE, 170°C B0l NH,E u)
e 54 2 9}1, 200°Coll- = HNCOZ E3i%

s & Hkg- i~ ‘31'—4 & (2) (4)9} x4 =3 °]'DL]
o= ?lt*ﬂi AREERE €3 Hhge] WAYUESE H2
o Miller®} Bowmann'®l] 2J&f =M, O]Ef
ofge] & (510l &gt WhE-EojAH, g=Lo}

Wkl tigh 2 wAR e oAl ok N, A
AR A8% Fiﬂc’ﬂ"ﬂ #HAAZ 9% NHt
Hi7k2s 9] NOsk Hhgste] Falie N2 AEATE

7= olz}¥h, NO A 5175! EE 2EA% x4, 53
k32w 31221 790 NOE N,= HIAZI7] 9
& g NHyE ) o 9 08 wePee
238 NOE AAskA Hrh

CO(NH,), — HNCO + NH; )
HNCO + OH — NCO + H,0 )
NCO + NO — N,0 + CO )
HNCO + H — NH, + CO @)
NH; + OH, H, O — NH, + H,0, H,, OH G)
NH, + NO — N, + H,0 6)
NH, + NO — NNH + OH ©)

QBB AALAE 2YH] A3 NzHoR 49
sok & Aol Fig. 294 W87] 2xwe) Wal
o we AidsEe] st o tid 4o lab
scale §-&719F H71E 2ztRoNA e AAE v|aLsR)
o} Aol Aol 27] ALASHES FEE 200
ppm, AFAZHR.TIZ 2.25 seco]Slon, AF ZWES
A2AEE9 FEE 150~200 ppm, AFAIZHE 35
seco] ATk, 3, AF ZUES] wirkke] e S, &
AroM ZAE e AREsIdlen, e e
o dag EolMe) BiE7RS fEE 47,000 Nm”/
hr, NOx&= 150~200 ppm, HCI2 1-2 ppm, SO,=
10~40 ppm, CO+ 15~25 ppm, O,= 10~13 ppm,

H,0% 63%C130th 238243} dAaitstes drleas
29| S5 71l me 7] sriv) A 20

ppme] Frtelsion, H7|Earge &5t %o
ALE B FUHE0] A AAE Ao ekt
o}, o|2gt Axpz o] e} Ze] A el FARHA
on, ol F7) Fo EXdY 9 N2 dR 1

240

200 - - - ]
— *
£ . *
Q
L160
o~
2
g
=120
@
o
c
o
© 80
P
o}
=z

+- Real
40 eal
= Kim et ai (2004)
0
800 850 800 950 1000 1050

Temperature {C)

Fig. 2. Effect of temperature variation on the NOx
concentration with the industrial waste incineration
plant (initial NOx=150~200 ppm, R.T.=3.5 sec).
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