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Abstract

It was investigated that the emission characteristics of volatile organic compounds (VOCs) from small and medi-
um companies located on industrial complexes in Metropolitan area. The emission characteristics are intermittent
sources in which VOCs emissions are highly depends on the working condition. Optimized ventilation system to
improve air quality in working area for the three typical companies were installed. Adsorption characteristics of
major VOCs such as MEK, IPA, and toluene emitted from the companies were investigated for design of the
activated carbon vessel as a VOCs control facility in each company. Concentration of total hydrocarbon and gas
amounts needed to ventilation were also used as a design parameter. Mixed adsorbent to improve adsorption
characteristics of problematic solvents like IPA and the design guideline of the activated carbon vessel have been
suggested.

Key words : Volatile organic compounds, Activated carbon, Intermittent emission, Multi-component adsorption,
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Table 1. Number of companies located on Siwha and
Banwol industrial complex around metropolitan

area.
Emission sources
Number of -
companies Atmospheric  Waste water  Both of
(A) (B) A&B
Sum 7,242 2,399 2,089 1,875
Banwol 2,489 1,410 1,318 1,212
Siwha 4,753 989 771 663
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Fig. 1. Concentration of total hydrocarbon in working Fig. 2. Concentration of total hydrocarbon measured just
area (3~ 14 hr: nighttime). before the VOCs control facility (3~ 14 hr: night-
time).
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Table 2. Major solvents used in each company.

Company A Company B Company C
Tol Toluene, IPA, Toluene, Xylene,
olene EA, MEK MEK, EA, MIBK

IPA: Iso Propy! alcohol

EA: Ethyl Acetate

MEK: Methyl Ethyl Ketone
MIBK: Methy! Iso Butyl Ketone
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Fig. 3. Comparison of THC concentration before (— ) and
after (- -) the optimization of ventilation system
(3~ 14 hr: nighttime).

ke Aol wiZe] HAsolqh wiE M3y} 3
& deoll A WA du) o) AA e ofn)zt gt Wi &
2 A 3te] o8] 27 A o] AAHT o] wf Ty
T L VIEoz WAAHN}L A Felof s
o} 2] 7 i EdelA &S HARE 5
e w71t w7 A AR Y Fe] duhAl A

_%L>}n
.

30wy
2,

J. KOSAE Vol. 23, No. 2(2007)



254 OAE- YT VAE - AAE - S - £015 4 - AR - 55T

A olof gt 37 A dAER A Fa7]
A28 FAsete] AXsiglen 13 3o A<
2l 7] Al A2 AR 528 wimsisld &
w2 BAe #AY FA AATIE violm=s
a7 Al aEe] A W AR Fel A’ AR
vl-8-2 Ao

7 3l 3~ 14hr o] o3k HdshA] &
AzEd ] A Aol 7)oM) & 2 Qe A
zqde) slgel= o 100ppm o) 4e] AFe=rt ¥
253 9lels At 53] A B Ay #H9 Az
o] &4l opzlell Afsxee] WEHI} Aspre Aol #

o of

~

Table 3. Changes in the gas flow rate, THC concentration
in the working area and the concentration just
before the VOC control facility before and after
the optimization of ventilation system.

Company A B C

Gas flow rate, CMM 100 120 140

Average THC concentration 308 289 217
Before  in working area, ppm

i due just befor amited, ppr 402 611 28

Gas flow rate, CMM 200 120 270

Average THC concentration 147 236 129
After in working area, ppm

o e jus b omed, ppm 276 390 256
9 hours/day
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Fig. 4. Conceptual diagram of representative fixed bed concentration and oxidation system for the intermittent emis-

sion sources of VOCs.
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Fig. 5. Schematic diagram of experimental apparatus for adsorption.
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Table 4. Physical properties of carbonaceous sorbents.

Propertics Shinkwang Handok Mitsbishi
roperties AC AC ACF
Type Pellet Pellet Fiber
BET surface area (m%/g) 1086 1094 1631
Micropore area (m%/g) 1055 1066 1503
Micropore volume (cm*/g) 0.6 0.53 1.4
Average pore diameter (A) 24.87 213 409
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Fig. 6. IPA adsorption characteristics with various adsor-
bents (IPA-single component adsorption).
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Fig. 7. IPA adsorption characteristics with various adsor-
bent (three component adsorption).
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Fig. 8. Three component adsorption characteristics with
Shinkwang activated carbon.
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Table 5. VOCs emission characteristics of the companies
and design parameters for the carbon vessel.

Company A B C
Gas flow (CMM) 200 120 270
THC (ppm) 276 390 256

Concentration (ppm, as toluene) 394 55.7 36.6
Toluene emitted (kg/min) 0.032 0.027 0.04
Toluene emitted (kg/month) 388.7 329.5 486.7
Carbon (kg/month) 1,110 941 1,390
Carbon (kg/month) safaty

factor (100%) L7 L4 214
Vessel diameter (m) 4.1 32 4.8
Vessel height (m) 0.29 0.4 0.26
Contact time (sec) 1.16 1,6 1
Pressure drop (mmH,0) 268 300 266
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