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Abstract

BACKGROUND: In recent years, several researchers have
focused on odour control methods to remove the harmful
chemicals from chemical accidents and incidents. The
present work deals with the system development of the
hazardous.

METHODS AND RESULTS: For on-site removal of
hazardous gaseous materials from chemical accidents,
mobile vortex wet scrubber was designed with water vortex
process to absorb the gas into the water. The efficiency of the
mobile vortex wet scrubber was evaluated using water spray
and 25% ammonia solution. The inlet air velocity (gas flow
rate) was according to the damper angle installed within the
hood and with increase of gas flow rate, consequently the
absorption efficiency was markedly decreased. In particular,
when 25% ammonia solution was exposed to the hood inlet
for 30 min, the water pH within the scrubber was changed
from 7 to 12. Interestingly, although the removal efficiency
of ammonia gas exhibited approximately 80% for 5 min, its
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efficiency in 10 min showed the greatest decrease with
18%. Therefore, our results suggest that the ammonia gas
may be absorbed with the driving force of scrubbing water
in water vortex process of this scrubber.

CONCLUSION: When chemical accidents are occurred,
the designed compact scrubber may be utilized as effective
tool regarding removal of ammonia gas and other volatile
organic compounds in the scene of an accident.

Key words: Ammonia gas, Chemical accident, Gas flow
rate, Mobile Vortex Wet Scrubber, Removal efficiency
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HAl A=z AR e AIE AAA e EEka
(Hydrogen fluoride) “F&AFL7} ti3EA] Q1 efjo]w, o] Alal
2 ZEAk 5o] APgEkaL 1,60001 719 EA 387t AH4E
SITHLim and Lee, 2012; Na ef al, 2013; An et al, 2015).

Sl gk el seEd F Wiws] ek
AtaEAL EF¢l(Toluene), #AKSulfuric acid), YEYof
(Ammonia), %2 (Hydrogen chloride), 2:HNitric
acid), E34(Hydrogen fluoride) & °% tjf-zo| At-
71 AL 714 - AP sHelE4dolthMin and Park, 2014).
53], g2 FE8 7AEEE DA galste] F8)7t
7k BAo] Qlerw spshaba Ay Al Q1A . 52 1]
o] Hazks fEiMe @l 71A felEde] A%
3 A Sle] Ao F stk

A7) AL 7IAPE faliEAs AlAsSH ] Qs i
Q WO R F5(Absorption) ¢}t &2 Adsorption) 2|7}
AUtHLee et al, 2013). ¥ 299 7125 402 #
AT} HEAA 998 7hart W] & gaEAY, 3}
gHx o 7 Whgsh= BAS o83kl AA sk otk &3
& 7AREAR QA Ak S olgate] 2dd V)
AL F2A FHAA AAsH: 7otk 1Y, F2H
o] ZAf EAe] A S4E e 2dole AjtsiAl
7] wiZel ZpaFAels AR g AowE deA 3
tKBandoszand Petit, 2009). w&kA] 4t 7] AL 74~ A
A AsliMe= FFHol duboln, FAE] 7leEe 4
(Packed tower)(Chen ef al, 2002; Counce and
Perona, 2004), w7 5(Spray tower)(Javed et al, 2006;
Kallinikos et al, 2010), AtlEEF  A1%7)(Cyclone
scrubber)(Park and Lee, 2009), W23 AlJ7](Venturi
scrubber)(Ali et al, 2013) T°] AMEH I oY, FALZE
o FRZC] HH Aol Qo) FIIAR fA Havk He
aF 32 59 9 o] 27 ¥t Byeon et al, 2009). ©]
glgh 71 e Al S5sk] fléke] Byeon et al
(2009)2 AYAZS} FH=S AHEsHA] &l A TS 7
3] skal FAlel AN E Hasgkete] 2 9=de 18
&7 A7t 7Fse gFHA AEHR7)(Turbulent wet
scrubber) & 7'EetSich oHul s APRRY = ERE
st fal7kot Ax1719 =E5S Bl A o v
AR, o] w] kol AX]H A& (Deflector)ol] &5
AA FAS o (Vortex) @A S50 dR7F et
W= o R AgEo] X @)l o8l faivkart
ol &7 AAEE d8E o438l thByeon et al, 2009).

2 AFele s APRRITI9 AR AAY S
o]g-3t o]'53 922 A%d7=](Mobile vortex wet scrubber)
= AFsto] shetatar g Al delA] Al&EHAl fral 7k
A7t 7FseteS siolck Heh Algst @SS $lsto]
LS o] &3] o]FAo® s &8 F ES
aH3IGITE Al A2 ss G187 Hste] STl
A Y T Hl wE FF7] wiETelA e 5N
E ERIEpsion, #5<917] 9 25% EYo} §98 o] &3t
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Fig. 1. A schematic of mobile vortex wet scrubber:
scrubber (left) and blower (right).
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Fig. 2. Measured inlet air velocity according to the
different gas flow rate.
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Fig. 3. Absorption and emission measurement of water
spray.

Fig. 4. Measurement of water pH within the scrubber
using a pH paper after 30 min of exposure to the
ammonia solution.
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Fig. 5. Ammonia gas measurement at the inlet and outlet
after 10 min.

Table 1. Ammonia concentrations at the inlet and outlet
depending on the elapsed time

Elapsed time Inlet concentration Outlet concentration

(min) (ppm) (ppm)
0 >500(over range) 0
5 29 5
10 11 9
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