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Comparison of Control Regulation and
Analytical Method for Odorous Substances

Atmospheric chemistry Team

Jong-wook Choi, Seung-sung Yoo, Hyun-sang Kim,
Jin-a Park, Jae-sik Jeon, and Jung-sik Shin

Abstract

With the global increase of environmental regulation in the 1970°s, European
countries, America, and Japan began to develope odor regulation. Korea also established
the control regulation of odorants emitted only at stack source in 1977. These
regulations created the need to standardize the methods of odor measurement. The odor
analytical method and its regulation were compared between in Korea and in other
countries, the results were summarized as follows.

In both Korea and Japan, odorant monitoring(instrument measurement) and sensory
measurement are using to identify and quantify the intensity of odors. The measurement
of 22 odorous gases is required by odorant monitoring in the odor regulation of Japan,
while that of only 8 odorous gases is required in the Korea. In European countries and
America, sensory measurement is using to identify and quantify the intensity of odors
and olfactometer is the most common method for measuring sensory odor impact.

The sensory measurement by human is an appropriate method according to the fact
that odor is highly related to man’s sense of smell. but this method is not clear
solution when it is necessary to recognize the emission source of odor. It is suggested
that both sensory measurement and instrument measurement are simultaneously
conducted to identify and to quantify malodorous substance for estimating odor impact

The use of dynamic alfactometery of sensory measurement is widely regarded as a
favoured technique for quantifying odor by free adjustment of dilution rate. Additional
control over odor measurement such as better accuracy, reproducibility, and statistical
reliability can be obtained by olfactometers. The European olfactometry is currently
poised to become a global standard of olfactometry for the testing of odors by

European countries.

Key words odor regulation, odorant monitoring, sensory measurement, olfactometery
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Table 1. The Korean restriction standards for the offensive odor
Measuring method Emission standard
Sensory measuren . .
(directry) % mipnsiby
in stack in boundary
Sensory measurement
(dillution) (1) industrial area : 1,000 o.u. (1) industrial area : 20 o.u.
(2) other area ¢ 500 o.u. (2) other area D15 o
component industrial area other area
ammonia 2ppm lppm
methylmercaptan 0.004ppm 0.002ppm
Aroo ide 2
THEtimart hydrogensulfide 0.06ppm 0.02ppm
measurement, dimethylsulfide 0.05ppm 0.0lppm
dimethyldisulfide 0.03ppm 0.009ppm
trimethylamin 0.02ppm (.005ppm
acetaldehyde 0.1ppm 0.05ppm
styrene 0.8ppm 0.4ppm
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Table 2. Japanese offensive odor substances and emission standards”

Concentration(ppm)

Substance

Industrial area Other area
ammonia 2~h =2
methylmercaptan 0.004~0.01 0.002~0.004
hydrogensulfide 0.06~0.2 0.02~0.06
dimethylsulfide 0.05~0.2 0.01~0.05
dimethyldisulfide 0.03~0.1 0.009~0.03
trimethylamin 0.02~0.07 0.006~0.02
acetaldehyde 0.1-0.5 0.05~0.1
propionaldehyde 0,1~=0:5 0.05~0.1
n-buthylaldehyde 0.03~0.08 0.009~0.03
i-buthylaldehyde 0.07~0.2 0.02~0.07
n-valeraldehyde 0.02~0.05 0.009~0.02
i-valeraldehyde 0.006~0.01 0.003~0.006
i-butanol 4~20 0.9~4
acetic acid ethyl 7~20 347
mesoiso buthylketone 3~6 1=3
toluene 30~60 10~30
stylene 0.8~2 0.4~0.8
xylene 25 12
propionicacid 0.07~0.2 0.03~0.07
n-buthylacid 0.002~0.006 0.001~0.002
n-valeracid 0.002~0.004 0.0009~0.002
i-valeracid 0.004~0.01 0.001~0.004

Table 3. Permissible limits of density on the surface ground of plot boundary applied to

business establishments in Chiba prefecture, Japan™

Substance Concentration(ppm) Substance Concentration(ppm)
ammonia 1000 i-valeraldehyde 3
methylmercaptan 2 i-butanol 900
hvdrogensulfide 20 acetic acid ethyl 3000
dinethylsulfide 10 mesoiso buthylketone 1000
dimethyldisulfide 9 toluene 10000
trimethylamin 5 stylene 400
acetaldehyde 50 xylene 1000
propionaldehyde 50 propionicacid 30
n-buthylaldehyde 9 n-buthylacid 1
i-buthylaldehyde 20 n-valeracid 0.9
n-valeraldehyde 9 [-valeracid 1
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Table 4. Permissible limits of concentration in the water discharged from the facilities plots in

Chiba prefecture, Japan®

Substance Discharge flow Concentration(ppm)
=< (.001 m/sec 0.03
methylmercaptan 0.001 ~ 0.1m'/sec 0.007
= 0.1m'/sec 0.002
< 0.001 m'/sec 0.1
hvdrogen sulfide 0.001 ~ 0.1m/sec (.02
> 0.1m/sec 0.005
< 0.001 m'/sec 0.03
dimethyl sulfide 0.001 ~ 0.1m'/sec 0.07
> 0.1m'/sec 0.01
< 0.001 m'/sec 0.6
dimethyl disulfide 0.001 ~ 0.1m'/sec 0.1
> (0.1m'/sec 0.03

Table 5. Permissible limits of densities at gas releasing ports in Chiba prefecture, Japan™

Substance

Emission rate(m’/h) ‘

Emission rate(m'/h

Substance )
ammonia 0.108x1xHe” .
hydrogensulfide 0.108x0.02xHe® FaleslaBd el

trimethvlamin
propionaldehyde
n-buthylaldehyde
i~buthylaldehyde

n-valeraldehyde

) i-hutanol
0.108x0.005%He"

6 NS (e acetic acid ethyl
108=10.05xHe™

. mesoisobuthylketone
0.108=0.009xHe"
) toluene
0.108=0.02xHe"
xylene

0.108%0,009xHe?

0.108%0. 9= He”

0.108x3xHe’
0.108x1xHe”
0.108%10xHe®
0.108x 1xHe®
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Table 6. The restriction standards of the offensive odors in some U. S States, where offensive
odors were invoked as a pollution problem

State Area 0.U. | State Area 0.U.
residential 7 residential 1
Colorado other 15 Minesota industrial 2
all 12% other 4
Washineton DC. & 1 | Missouri = 7
residential 8
— Nevada
Mlionois other 24 =
all 16
Kentucky i i Wyomimg = 7
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