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‘ NOx CONTROL ’

Primary Measures

Secondary Measures

or Or
Combustion Control Post-combustion Control
or Or
Clean Techniques Clean-up Techniques
| Or
| | | Flue-gas Treatment
N content Burner Furnace
Of fuel
4‘ WET SYSTEM DRY SYSTEM
I
[ I 1
Gas-phase oxidation Selective Selective
+ Catalytic Non-Catalytic Absorption Radiation
Absorption Reduction Reduction

Gas-phase oxidation
Absorption
Reduction

EDA system

Non-Selective

Catalytic
Reduction

Non-Selective
Non-Catalytic
Reduction

Fig. 1. Available techniques to decrease emission of NOX.




[FUNDAMENT FACTOR] ‘ ACTUAL METHOD

Lowering Burner Low-excess
Stoichiometry 02 operation

Lowering Flame
Temperature

Two-stage Combustion

N Off-st01ch10metrlc Low-NOx Burners
Combustion

Improvement of

—1 B I t .
urner Improvemen Mixing

— Water/stream injection

Lowering Pre-heat
Air temperature

| Increasing Number of

——Flue-gas Recirculation
Burners
Decreasing Reaction Heat || |+ Increasing Volume
In Combustion Zone of Burner
Fnd offiko ftion — In-furnace Reduction
Agent
Use of better Quality

Lowering Fuel-N

(Low-N) Fuels

Fig. 2. NOx emission control through combustion modification..
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Table 1. The main radical reaction and their rate constants

Reactions Rate constant
OH + OH + M — H,0, + M ky = 65x10 7, (7/300) " [M]
OH + OH + M — H.0 + O ks = 1.0x10 "y (-5007))
O+O0OH—H+ 0O ks = 2.3x10 Ve (110/T)
O+0— 0O ki = 2776x10° [M] /T
OH + HO; — H0 + Oy ks = 4.8x10 Mep(250/7)
O +HO, — OH + O, ke = 2.9x10 ", (200/7)
NO + O+ M — NO; + M kr = 5.0x10 ", (900/7)
NO + OH + M — HNO; + M ks = 7.4x10°'(300/7) > [M]
HNO; + OH — NO, +H0 ko = 1.8x10 "ey(390/7)
NO; + OH + M — HNO3 + M ki = 2:6x10°300/ D" [M]
NO + HO, — NO, + OH ki = 3.7x10%(240/0)
NO + O3 — NO2 + O kiom=. 2.3x10 e (= 1450/T)
NO;, + O —/NO + O, ks = BB 107 (-300/)
N +OH — NO + H k.. T
N + HO; — NO + OH ki; S
N +0; > NO + O Kigm= 4.4%10 exp(-3220/T)
N + NO — N,O+ O g = 3.26%10°
NO, + O — NOs g = 9.0x107°%(300/)** (M
NO; + N —'NsO + O K0 x40 2
NO; + O — NOQO; + Oy ko = 1.7x107"
NO + NO3; — 2NO» ko = 3.0x107"
NO; + NO; — NyO3 kw = 200%10°°(300/D)** [M]
NO; + OH — NO; + HO» ka = 23104
N.O; — NO, + NO; ko = 8.8x10 0y (-9700/7) [M]

Note : Unit of rate constant

[em®/molecule’-sec] for three body reactions. M is the molecules and T is

the gas temperature("K).

[em®/molecule-sec] for two body reactions,



N2 =———| N2O

@) (6)
(1) @) @)
— NO : - NO: - NOs
(4) (8)
() (9)(12) (13) (14)
(15)
HNO:2 HNOs N203
(10) (11)
NHzNO2 NHsNO3
(1) N+ O +N2 (9) +OH, HO:
(2)  +N; NH, NH» (10)  +NHa
(3)~. +O,;~0s, HO» (1) “+NHs
(4) +0O, H (12) Decompose
(5) +OH (13)-Decompose
(6) +N (14)  +NO2
(7) +0, O3 (1) +HO»
(8 +HO2, O, OH, NO (16) +0O(D)

Fig. 8. NOx removal mechanism in non-thermal plasma process.
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Fig. 10. Characteristics of NO, NO; and NOx in corona

discharge reactor.
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Fig. 11. Characteristics of NO, NO» and NOx in corona

discharge reactor.
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Study on NOx Removal in Low Temperature

Plasma Reaction.

Lee , Woo - Young

Dept. of Safety Engineering, Graduate School of Industry,

Pukyong National University.

Abstract

With using of Corona' discharging reactor which is supplied reactant
materials with, differed flow-rates in, the results of removal characteristics
of NOx and generating - characteristics of Qs are -concluded as the

followings,

(1) As concerned of increased flow rates, discharge energy and max.
discharging power also was increased.

(2) When flow rate of reactant materials in reactor is increased, reduction
rate of NO was decreased. decomposition of NO was easy when

discharging input power is increased.



(3) With longer delay time of reactant materials in reactor, and when
discharging input power is high, the efficiency of decomposition energy
was increased.

(4) When flow rate is increased at the same discharging input power, the
generating rate of ozone was increased, and the generating rate of ozone
was also increased when the discharging input power is increased at the

same flow rate.
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