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ABSTRACT

It has been studied that the measurement of odor component emission at confectionery manufac-
ture. The objects of this study were to investigate reduction of offensive odor. The survey effects of
odorous materials are presented as follows. The countermeasure of operating process is to minimize
sludge sediment in each unit facility. Especially, in summer, we have to clean the sludge frequently,
because anaerobic decomposing is likely to occur easily. The sludge or scum from sedimentation tank
pond, and floating tank should be treated quickly. We should avoid overloading operation. In the case
of overloading, dissolved oxygen should be increased, the quality of wastewater input should be de-
creased. When dried cakes from condense tank or floating tank are left in treatment plant, we
should cover, to prevent diffusion of smell with masking materials. The seasonal condition of operat-
ing should be fixed and the kind of coagulants should be changed because the wastewater in each sea-
son have different loading rates and organic materials. Odorous materials are very sensitive to the
seasonal temperature variation. Especially, when the amount of rainfall is small and the high tem-
perature of maintenance in long periods, air diffusion rate is large, so odorous materials can make
great effect on surroundings comparision with other periods. To reduce odorous gas, as short term
method, we had better take ceramic addition method. Especially, in summer we should take ceramic
addition method. Also, as long term method, the size of wastewater treatment facility is the most im-
portant in the normal operating of wastewater treatment facility. But wastewater treatment fa-
cilities in this factory are too old. treatment process is old fashion, and the size is too small. So, large
wastewater quantity to treat in summer. As results, the expansion of wastewater treatment facility
and the process of improvement are required. Restriction level of odor was exceed. As it is over-
loaded in summer, the basis cause of odor is that the size of wastewater treatment facility is small.
The prediction of air quality equilibrium density variation show that the odorous materials from
working place are Amine materials whose smell strength is about 2.5(a little strong degree). We can
suppose that in summer is sensitive to temperature variation. smell strength is larger as to reduce
the origin of odor. We must expand wastewater treatment facility and improve the process A.S.A.P.
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Table 1. The main sources of eight odor substances
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Odorants Major sources

Arnmonia Livestock Agriculture, Drying Room of Poultry Farming Night-Soil, Chemical Manufacture
(NH,) Chemical Manure Manufacture, Starch Manufacture, Fish Plant, Waste Treatment Plant,

Night-Soil Treatment Plant, Metal Plating Works

Methyl Kraft Pulp Mill, Chemical Manufacture, Chemical and Petroleum Manufacture, Fish Plant,

mercaptan Waste Treatment Plant, Night Soil Treatment Plant, Sewage Treatment Plant, Metal Plat-
(CH:SH) ing Works

Hydrogen Biscos Reyon Manufacture, Livestock Agriculture, Leather Treatment Plant, Chemical
Sulfide Manufacture, Starch Manufacture, Kraft Pulp Mill Cellophane Manufacture. Fish Plant,
(H.S) Waste Treatment Plant, Night Soil Treatment Plant, Gas Petroleum Refinery Plant

Methyl sulfide
((CH2S)

Kraft Pulp Mill, Chemical Manufature, Fish Plant, Waste Treatment Plant, Night Soil
Treatment Plant, Sewage Treatment Plant

Trimethyl amine Livestock Agriculture, Mixing Manure Manufacture, Chemical Manufacture, Chemical

({CH3):N) Manure Manufacture, Fish Plant, Marine Canning Manufacture
Acetaldehyde Chemical Manufacture, Iron Manufacture, Coke Plant, Petroleum Refinery Plant, Sewage
(CH,-CHO) Treatment Plant, Printing Manufacture

Styrene Styrene Monoma Manufacture, Styrene Synthetic Resin Manufacture, FRP Manufacture,

(CsHaCH:CHz)

Plastic Manufacture, Petroleum Refinery Plant, Sewage Treatment Plant

Methyl disulfide Kraft Pulp Mill, Chemical Manufacture, Fish Plant, Waste Treatment Plant, Night Soil

((CH;).S») Treatment Plant
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Table 2. Odor characteristics and threshold concentrations

DR

Threshold odor

Substance Formula (mg/}) Remark
Allyl mercaptan CH.=CH-CH.-SH 0.00005 very disagreeable garliclike
Ammonia NH, 0.037 sharp pungent odor
Benzyl mercaptan CeH:CH,-SH 0.00019 unpleasent odor
Chlortne CL 0.010 pungent, irritating odor
Chlorophenol Cl-C:H,-OH 0.00018 medicinal odor
Crotyl mercaptan CH;-CH=CH-CH.SH 0.000029 skunk odor
Diphenyl sulfide (CeHs).S 0.000048 unpleasent odor
Ethyl mercaptan CH.CH,SH 0.00019 odor of decayed cabbage
Ethyl sulfide (CHs).S 0.000025 nauseating odor
Hydrogen sulfide H.S 0.0011 rotten egg odor
Methyl mercaptan CH,SH 0.0011 odor of decayed cabbage
Methyl sulfide (CH,):S 0.0011 odor of decayed vegetables
Pyridine CeHsN 0.0037 disagreeable, irritating odor
Skatole C.HoN 0.0012 fecal odor, nauseating
Sulfur dioxide SO, 0.009 pungent, irritating odor
Thiocresol CH.CH.SH 0.0001 rancid, skunklike odor
Thiophenol C¢HsSH 0.000062 putrid, nauseating odor
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Fig. 1. The flowsheet of wastewater treatment plant
in confectionery manufacture.
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Table 3. Concentration of offensive odor substances according to the odor intensity

Askgage) AsHel gl HAshe o A%
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(Unit : ppm)

Odor intensity & concentration

Odor intensity

(KOREA) ; ! 2 3 4 >
Restriction range
Odor intensity :
1 2 F) (B 4 5
(JAPAN) (
25 3 35
Ammonia(NH;) 0.1 0.6 1.0 2.0 5.0 10.0 40.0
Trimethyl amine((CH;).N) 0.0001 0.001 0.005 0.02 0.07 0.2 3.0
Hydrogen sulfide(H.S) 0.0005 0.006 0.02 0.06 0.2 0.7 8.0
Methy! mercaptan(CH,SH) 0.0001 0.0007 0.002 0.004 0.01 0.03 0.2
Methy! sulfide((CH3).S) 0.0001 0.02 0.01 0.05 0.2 0.8 2.0
Methy! disulfide((CH).S.) 0.0003 0.003 0.009 0.03 0.1 0.3 3.0
Acetaldehyde(CH;-CHO) 0.002 0.01 0.05 0.1 0.5 1.0 10.0
Styrene(C;H:CH=CH.) 0.03 0.2 0.4 0.8 2.0 4.0 20.0
Classification None  threshold moderate strong very strong over strong
Table 4. Ananytical conditions of each gas
. Component Ammonia Hygrogen sulfide Amines Chlorine
Conditions
Flow rate(//min) 0.5 0.5 0.5 0.5
Absorbing soln.
Wave length(nm) 630 670 575 505
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Table 5. The result of offensive odor measurement in confectionery manufacture

Component Ammonia Hydrogen sulfide Amine Chlorine Odor
No. A B ¢ A B C A B C A B C intensity
1 1.490 1.263 1529 0.010 0.016 0.127 0.179 0.710 0.323 0.002 0.002 0.004 3
2 1.483 3.124 1.850 0.015 0.082 0.470 0.644 0.998 0.798 0.002 0.006 0.001 3
3 1.629 1943 1.345 0.028 0.054 0.047 0.349 0.520 0.435 0.001 0.004 0.009 3
Average 1.53¢ 2.116 1575 0.018 0.051 0.215 0.391 0.743 0519 0.002 0.004 0.008 3

1) Measurement site
A 1 3rd aeration tank environs, B: Wastewater input environs, C: 1st, 2nd aeration tank and floatation tank en-
vIrons

2) This results don't 1 year average.
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cessing time.

Table 6. Variation of the residual chloride concentration in wastewater

Month

1 2 3

5 6 7 8 9 10

Residual chloride, as Cl
(mg/D

0.44 0.70 0.57 0.55

0.80 0.87 1.08 0.97 0.96 110
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Fig. 6. BOD concentration profile with processing time.
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