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ABSTRACT. A new method was proposed to improve removal of nitrogen oxides (NO,) in
exhaust gas by the reduction method using ammonia. At the relative humidity of 60%, 50 ppm of
NO, was decomposed at the rate of 1% per hour in the reaction chamber. On the other hand, by
adding NH; which was 5 times more concentrated than NO,, the decomposition rate increased to
6% per hour for 50 ppm NO, and 10% per hour for 20 ppm NO,. Within the actual exhausted
gases, the decomposition rate of NO, reached the maximum 15% per hour because of coexisted
reducing gases, such as hydrocarbon and carbon monoxide, and excess humidity containing trace
metal ions. In the presence of acidic SO, gas, the decomposition rate of NO, decreased. The de-
composition of NO, seems to be caused by the mist which is added to the system, and NHj in the

mist which reduces NO,.
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Fig. 1. Schematic view of the experimental arrange-
ment for humidity control. 1; Nitrogen gas cylinder.

2; Gas cleaner. 3; Glass filter. 4; Constant tempera-

ture circulator. 5; Flow meter. 6; Three way valve.
7; Tedlar bag.
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Fig. 2. Fffect of relative humidity on decrease of

NQO;. RH(%): a; 10, bs; 60, c¢; 90. NOz: 50 ppm.
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Fig. 3. Effect of ammonia on decrease of NO;. NHj/
NO, ratio: a; 0, b; 1, ¢; 3.4, d; 5, e; 10. NO::
45 ppm, RH(%): 60.
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Fig. 4. Effect of the concentration of NO; on it’s
reaction rate with NHs at RH 30%. NO,(ppm): a;
45, b: 30, c¢i 20. NHa/NO; rate: 20, RH(%):30.
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Fig. 5. Effect of the concentration of NO, on it's
reaction rate with NH; at RH' 60%. NOo(ppm): a;
50, bs 30, c; 20. NH3/NO; ratio: 20, RH{(%): 60.
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Fig. 6. Effect of the concentration of NO, on it's
reaction rate with NHz at RH 90%. NO(ppm): a;
100, b; 50, c; 20. NHa/NOj ratio: 20, RH(%): 90.
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Fig. 7. Effect of relative humidity on decrease of
NO;. RH(%): a5 30, b; 60, c; 90. NOp: 20 ppm,
NH3/N02 ratio: 20.
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Table 1. Decreasing rate of NO; in various conditions

R Ratio Decreas- |Total decreased
N‘;n NH; SO, RH |ing rate [NO; after 6 hrs

: NO, NO, (% hr 1y (%)

1 0 0 10 0.4 2.4

2 0 0 90 2.1 12.6

3 0 25 90 1.8 10.8

4 10 0 90 6.7 40.2

5 10 25 90 4.3 25.8

6 20 25 90 6.5 39.1

NO;: 50ppm.

Table 2. Decreasing rate of NQ with coexisting
gases(I)

Run Ratio Decreas- %c()_;al ?ecreaﬁed
N N X ing rate , after 6hrs
No. NOg H NH3 M 03 - SOz (% hr‘l) (%)
1 1 0 0 0 1.0 6.0
o2 1 20 0 0 6.0 36.0
3 1 0 20 0 1.4 8.6
4 1 0 20 25 1.5 9.0
5 1 20 20 0 9.1 54.5

NO; : 50ppm, RH : 60.
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o Hldte] 1.0% hrle]lA 1.49% hr ! 2 Zr}g
& & T3k oL AL 030 NO 9 &
ﬁ}a FR3He A& £k zev, NH7h 2%
o] T3 A A L] 9.1% hrt &2 F43] Z1
sedl, o] AL 050 NO o dFFez9)
L35 2AAA 3 S35 NH,* o] 39t
$o] 74453k 5] W ol O3k NH, b &)
3¢ NH; 9| &8 =71 $7hsA] ¢ Aoz
o] Fo] Mol Oz0] NH; 8 E3lxols F e
] XA XYk =& SO, 71A 7 NO, o 24,
Frol 4dE W& 34 E3e AL 0,9
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Table 3. Decreasing rate of NO; with coexisting
gases (II)

Run Ratio Decreas- ;I:;tsild f\ifg;
No. INO,: NHy : CHy : CO : SO, (% I{fff) after 6 hrs

(%)

1 1 0 50 0 0 2.9 17.6

2 1 0 50 0 25 2.8 16.5

3 1 20 50 0 0 8.7 53.4

4 1 0 0 50 0 4.4 26.4

5 1 0 0 50 25 4.2 25.0

6 1 20 0 50 0 7.9 47.5

NOgz : 50ppm, RH; 60.

Table 4. Analytical data of raindrops

Concentration| Compo- | Concentration
Component (mol-L-1) | nent (mol-L1)
H* 6.67x106 | Na* 6.81x1076
NOs (NO;7) | 1.45%10™4 K+ 1.28%x10°¢
Cl- 1.48x10™* | Ca?* 2.50X107¢
S0z~ 1.36X107* | Mg?* 1.67X107¢
NH4* 7.78X1075 | Fed* 1.79x10°¢
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Z3 7% 4.4% hr!, ¥] A4 A7 A CH,
9 AfE 29%hrty dA4 A4 FHA)A
ol CO7t NO; & AAA7 = ol &FHAIHR e
1}, NHzoll udiAe =z &80 okt 3
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Fig. 8. Effect of metal ions in raindrops. a; Dist.

water, b; Raindrops. NO;:

50ppm, NH3/NO: ratio: !’

20, RH(%): 90.
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Fig. 9. Application of environmental flue gases a;
Sample A, b; Sample B, NH3/NO; ratio: 20, RH(%):
a; 91, b; 89.
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