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Abstract : Air pollution associated with the NOx emission from the ship engines is becoming one of the major environmental
concerns these days. As the regulations on ship pollutants are strengthened, the wet absorption method, for controlling complex
pollutants in a confined space, has the advantage of simultaneously removing various pollutants, but the low solubility of nitrogen
monoxide is drawback. In this study, for improving existing denitrification scrubber system, NO oxidation process by hydroxyl radical
produced from irradiating UV light on H>O» is suggested and the H>O, decomposition rates and hydroxyl radical quantum yields
were measured to find the optimum condition of H,O; photolysis reaction. As a result, the optimum quantum yield and photolysis rate
of H,0, were 0.8798, 0.6 mol h™ at 8 W, 2 M condition, and oxidation efficiency of 1000 ppm NO gas was 40%. In batch system,
NO removal efficiency has a range of 65.0 ~ 67.3% according to input gas concentration of 100 ~ 1500 ppm. This results indicate
that the scrubber system using hydrogen peroxide photolysis can be applied as air pollution prevention facility of ship engines.
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6. Gas outlet 12. Water outlet

Figure 1. Schematic diagram of experimental apparatus for UV/
H:0; oxidation.
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1. NO gas 5. Mixing chamber
2. NO; gas 6. UV reactor

3. N2 gas 7. Gas analyzer
4. Mass flow controller

Figure 2. Schematic diagram of experiment apparatus for NO
oxidation.

Table 1. Experimental conditions of NO oxidation

Condition Reactor
Oxidant H,0; solution
NO Concentration (ppm) 100, 300, 500 ,1000, 1500
Gas flow (L min™) 0.43,0.6,1,3
Temperature (C) 30, 50, 70
Agitation speed (rpm) 50
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Figure 3. Effect of time on decomposition of H,O» (concentration
of HyO; : 2 M, temperature : 30 C, UV lamp : 4, 6, 8, 10 W).



I
B o o) A2 I et Ao gl
o] Z7kate] uet BALBLA: BEO] HhE

IR

- .
=

= %“5‘51% ol vk thaah 2
0] 16].

AX

el ook QSR 57 34 o] vt o
iThgo] Folah ArEAY Hgolth Ao AHEEL 2t
ErsEst 2onR thew Zo| MUY 4 UHIT18)

A7IA jae
2 Zo|t}. Equation (1)o]lA B2 A3

s'9] S T = 13} £mAgolH, [Ale] &
o—_’;E% ‘:]’—8‘5’—]' Zzh:]'

[B | ——=1j,l4] 3)

o 7] ¢ Equation (1)9] ¥A}4=&S oju]gic}

Equation (2) ~ 3)& vl o & o488 AXtatglon,
7 20 A BAE FReET RS S Table 20 U
Ehgich Ao s Fashs 7S] 24 =] nhg
2 M Bibeha o] AALEE 212} 4, 6, 8, 10 WOJlA 0.16,
0.4, 0.6, 0.65 mol h'2 W Z2o] Q42 FH &7}
S7tete Ao® UeigTh o= Bkslpea FiEe= W
ool Ed o) o] 238t el AR 7 o AbStEET) STt
a1, Y o] Eo] ks Aol ubg] FAte 4tk
o] Z7}sl7] W&ol Bej&rr} F7lels Ao s wehE)

T3 4, 6,8, 10 W o] Z+7}+ 0.8043, 0.8402, 0.8798, 0.8852<]
FATE IS 7= ALE eyt s =9k At

I =Y 8 WY o, 7}” agHow 43}

of

Table 2. Quantum yield and photodegradation rate with lamp

power
Lamp Quantum Quantum Photolysis rate
power (w) numbers (I,) yield (D) (mol h™)
4 4.8757 0.8043 0.16
6 6.2004 0.8402 0.4
8 8.8497 0.8798 0.6
10 14.6164 0.8852 0.65
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Figure 4. Effect of time on decomposition of H,O, (UV lamp : 8 W,
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Table 3. Quantum yield and photodegradation rate with H,O»

concentration
cone. 0 | st | Qe | b
0.5 2.2135 0.8183 0.21
1 4.5816 0.8696 0.23
8.8497 0.8798 0.28
17.5461 0.8626 0.40
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