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Abstract

The purpose of this study is to investigate odor material characteristic in emission gas of Sangkok resource circulation
facilities. 22 odorous compounds regulated by domestic act are analyzed at site boundary and emission gas outlet of
3 facilities (sewage sludge drying plant, refuse derived fuel plant, vinyl waste cracking refinery oil production plant).
As a result of study, odor contribution ratio of aldehydes is most high at outlet of investigation objects , next is organic
acid. The variations of odor compound property are relatively low at the outlet of sewage sludge drying and RDF. At
site boundary of investigation objects, organic acids most highly contribute odor compound July and september. November,
odor contribution ratio of aldehydes is most high. As temperature drops, intensity of odor and complex odor are reduced
during the experiment. The main reason is organic acids and ammonia concentration reduction. To resolve odor problem
must removes organic acids or inhibits production of organic acids
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Table 1. Analytical compounds and methods in 22 odor compounds and complex odor compounds

Materials

Analysis Item

Analytical methods

Organic Acids

Propion acid, n—Butyric acid, i—Valeric acid,

n—Valeric acid

Headspace—GC

Ammonia

Ammonia

Boric acid absorption —

Spectrophotometry
Sulfur Hydrogen sulfide, Methyl mercaptan, Dimethylsulfide Electric enrichment
Compounds Dimethyldisulfide (Cold trap)—GC
Acetaldehyde, Propionaldehyde, Butylaldehyde
Aldeh DNPH-HPL
dehyde i—Valeraldehyde, n—Valeraldehyde C
Methyethyketon, i—Butylalcohol, Methylisobutylketon .
1 h -
VOCs Toluene, n—Butylacetate, Xylene, Stylene Cold enrichment=GC
Trimethylamine Trimethylamine Headspace — Capillary column

- GC

Complex odors

Complex odors

Air Dilution Olfactory Method
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Table 2. Odor Intensity by a direct sensory measurement in Korea

Step Odor intensity Symptoms
0 None People can not feel contain smell with normal sense of smell
1 Threshold People feel smell but can not distinguish the type of smell
2 Moderate People feel type of smell
3 Strong People easily feel strong smell like cresol smell in hospitals
4 Very Strong People feel very strong smell like conventional rest room
5 Over Strong People feel extremely strong smell like stopping a breath

Table 3. Relationship between odor intensity and concentration”

Materials Propion acid n—Butyric acid i—Valeric acid n—Valeric acid Ammonia
Formulal) y=1,38logx+4.60 y=1.29logx+6.37 y=1.09logx+5.65 y=1.58logx+7.29  y=1.67logx+2. 38
Materials Hydrogen sulfide Methyl mercaptan  Dimethyldisulfide Acetaldehyde Propionaldehyde
Formula y=0.95logx+4,14 y=1.25logx+5.99  y=0.985logx+4.51  y=1.01llogx+3.85  y=1.01llogx+3.86
Materials Butylaldehyde i—Valeraldehyde n—Valeraldehyde Methyethyketon i—Butylalcohol
Formula y=0,95logx+4.14 y=1.20logx+5.99 y=1.36logx+5.28  y=1.85logx+0,149  y=0.79%%0gx+2.53
Materials  Methylisobutylketon Toluene n—Butylacetate Xylene Stylene
Formula y=1.65logx+2.27 y=1.40logx+1.05  y=1.14logx+2.34 y=1.53logx+2.44  y=1.42logx+3.10

Uy:odor intensity, x=concentration
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Table 4. Variations of 22 odor compounds concentration

oA - HEF - AP - b} FE - Ao WEW
i—Valeric acid, 2o, gryol= 7HA 1198 Zof uat Aa
dmyolrt 7 3h= FAIE Bou, uHA BYES Z W) glglch

in a outlet and boundary of Refuse Drived Fuel

plant (RDF)
(unit : ppb)
RDF Production Facilities Outlet of Power

Materials outlet site boundaries production plant
Jul, Sept. Nov, Jul, Sept. Nov, Jul, Sept. Nov,

Propion acid 6182.2 244.6 0 649.8 142.4 0 0 0 0
i—Valeric acid 236.4 349.6 0 20.8 46.6 0 177.4 2811 246.3
Ammonia 400 330.3 132.9 400 295.4 2591 500 345.6 192.8

Hydrogen sulfide 0 0 10 0 0 0 0 0 0

Methyl mercaptan 4 4 0 0 0 0 0 0 0

Dimethyl disulfide 14 10 3 0 0 3 0 0 0
Acetaldehyde 354.8 685.9 379.2 12.4 14.8 20.0 30.7 35.3 33.0
Propionaldehyde 15.2 16.7 13.9 0 0 0.4 1.4 0 0.2

Butylaldehyde 8.4 13.9 30.7 0 0 0 2.09 0 0
n—Valeraldehyde 8.8 64.7 14.8 0 0 0 11.3 30.4 7.6
Methyethyketon 1577.0 - 262.9 0.60 - 0 7.9 - 76.7
i—butylalcohol 408.6 - 87.1 3.2 - 0 6.4 - 26.1

Methylisobutylketon 7.0 - 0 0.0 - 0 0 - 0
Toluene 636.4 - 114.4 1.1 - 4.3 117.1 - 92.0
n—butylacetate 20,7 - 0 0.3 - 0.9 0.3 - 1.1
Xylene 82.1 - 1.3 0.2 - 0.6 1.3 - 4.7

Stylene 0 — 191.7 0 — 0 13.3 — 1034.9

Table 5, Variations of 22 offensive odor compounds concentration
waste cracking refinery oil production plant and Sewage sludge drying plant

in a outlet and boundary of Vinyl
(unit : ppb)

Vinyl waste cracking refinery oil
production plant

Sewage sludge drying plant

Materials outlet Site boundary outlet Site boundary
Jul, Sept. Nov, | Jul, Sept. Nov, | Jul, Sept. Nov, | Jul, Sept. Nov,
Propion acid 0 0 0 26.1 0 0 0 0 0 1117 0 0
n—Butyric acid 0 0 0 21.4 0 0 0 0 0 45,7 0 0
i—Valeric acid 419.6  357.9 0 25,2 36,5 0 2388 3636 1432 | 40,2 34,9 0
n—Valeric acid 0 0 0 20.8 0 0 0 0 0 31.7 0 0
Ammonia 490.3 391.5 1559 |1299.4 8255 1253 |12927.0 6184.0 171.3 |789.0 817.5 1053
Hydrogen sulfide 20 20 0 0] 0 0 20 10 120 0 0 0
Acetaldehyde 564.0 5954 69.3 9.9 0 16,3 | 8588 11546 2145 | 6.6 475 116
Propionaldehyde 91.0 60.6 3.0 0.4 0 0 38.4 427 117 0 0 0
Butylaldehyde 31.6 0 6.5 0 0 3.4 124.1 1896 60.8 0 0 0
i—Valeraldehyde 0 0 0 0 0 0 93.0 82.6 834 0 0 0
n—Valeraldehyde 0 0 0 0] 0 0 7.0 0 0 0 0 0
Methyethyketon 254 72.2 3.9 0 3.0 0 7.4 - 104 | 1.3 - 0
i—butylalcohol 24.8 35 4.2 4.6 0 0 16.0 - 0 2.1 - 0
Methylisobutylketon | 1.4 0 0 0 0 0 1.3 - 0 0.5 - 0
Toluene 151,1 101,83 17 0.7 0 0.8 96.6 - 304 | 7.5 - 0
n—butylacetate 1.4 21.0 0.4 1.2 0] 0 20, - 0 1.4 - 0
Xylene 5.3 134 0.2 0 0 0 26.9 - 1.3 1.6 - 0
Stylene 6.4 216 30 6.6 0.9 0 0.3 — 20,4 0 — 0
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Table 6. Variations of odor intensity in a outlet and boundary of refuse drived fuel (RDF) plant

RDF Production plant Outlet of Power

Materials Outlet Site boundary production plant
Jul., Sept. Nov., Jul., Sept. Nov, Jul, Sept. Nov,

Propion acid 5.7 3.8 0 4.3 3.4 0 0 0 0
i—Valeric acid 5.0 5.2 0 3.8 4,2 0 4.8 5.0 5.0
Ammonia 1.7 1.6 0 1.7 1.5 1.4 1.9 1.6 1.2
Hydrogen sulfide 0 0 2.2 0 0 0 0 0 0
Methyl mercaptan 3.0 3.0 0 0 0 0 0 0 0
Dimethyl disulfide 2.5 2.4 1.8 0 0 0 0 0 0
Acetaldehyde 3.4 3.7 3.4 1.9 2.0 2.1 2.3 2.4 2.4
Propionaldehyde 2.0 2.1 2.0 0 0 0 1.0 0 0
Butylaldehyde 2.5 2.7 3.1 0 0 0 1.8 0 0
n—Valeraldehyde 2.5 3.7 2.8 0 0 0 2.6 3.2 2.4
i—butylalcohol 2.2 - 1.7 0 - 0 0 - 1.3
Stylene 0 — 2.1 0 - 0 0 - 3.1
Totals 30.9 28.2 19.1 11.7 11.1 3.5 14.4 12.2 15.4
Complex odors 300 300 249 20 14 10 120 208 66
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Table 7. Variations of odor intensity in a outlet and boundary of in a outlet and boundary of Vinyl waste
cracking refinery oil production plant and sewage sludge drying plant

Vinyl Wa;;us dfll;?;il){rllnlg)lsiilnery oil Sewage sludge drying plant
Materials Outlet Site boundary Outlet Site boundary
Jul, Sept. Nov, | Jul. Sept. Nov, | Jul. Sept. Nov, | Jul. Sept. Nov,
Propion acid 0 0 0 2.4 0 0 0 0 0 3.3 0 0
n—Butyric acid 0 0 0 4.2 0 0 0 0 0 4.6 0 0
i—Valeric acid 5.2 5.2 0 3.9 5.2 0 5.0 5.2 4.7 | 4.1 5.2 0
n—Valeric acid 0 0 0 4.6 0 0 0 0 0 4.9 0 0
Ammonia 1.9 1.7 1.0 2.6 2.2 0 4.2 3.7 1.1 2.2 2.2 0
Hydrogen sulfide | 2.5 2.5 0 0 0 0 2.5 2.2 3.3 0 0 0
Acetaldehyde 3.6 3.6 2.7 1.8 0 2.0 3.8 3.9 3.2 1.6 2.5 1.9
Propionaldehyde | 2.9 2.6 1.3 0 0 0 2.4 2.5 1.9 0 0 0
Butylaldehyde 3.1 3.1 2.4 0 0 2.1 3.7 3.9 3.4 0 0 0
i—Valeraldehyde 0 0 0 0 0 0 4.6 4.5 4.6 0 0 0
n—Valeraldehyde | 2.4 0 0 0 0 0 2.3 0 0 0 0 0
i—butylalcohol 1.3 0 0 0 0 0 1.1 - 0 0 - 0
Totals 229 187 74 |195 74 4.1 1296 259 222|207 99 1.9
Complex odors 144 300 177 20 14 6 300 173 144 20 14 10
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Fig. 1. Variations of odor intensity in outlets.

Fig. 2. The variations of complex odor in outlets,
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Table 8, Odor contribution ratio of 22 odor compouds in a outlet and boundary of RDF plant

(unit : %)

RDF Production plant Outlet of Power

Materials Outlet Site boundary production plant
Jul, Sept. Nov, Jul, Sept. Nov, Jul, Sept. Nov,
Organic Acids 35.0 32.0 0 69.0 68.5 0 33.3 41.2 32.6
Ammonia 5.7 0.7 0 14.6 13.5 0 13.0 13.1 7.7

Sulfur Compounds 18.0 19.1 21.2 0 0 39.6 0 0 0

Aldehyde 34.0 43.2 59.0 16.4 18.0 0 53.7 45.7 31.0
VOCs 7.3 - 19.8 0 0 60.4 0 - 28.7
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Fig. 6. Variations of odor contribution ratio in a outlet of power production plant,

Table 9. The variations of odor contribution ratio in a outlet and boundary of Vinyl waste

cracking refinery oil production plant and sewage sludge drying plant

Vinyl waste cracking refinery oil
production plant

Sewage sludge drying plant

Materials Outlet Site boundary Outlet Site boundary
Jul, Sept. Nov, | Jul. Sept. Nov, | Jul. Sept. Nov, | Jul. Sept. Nov,

Organic Acids | 23.1 27.6 0 77.4 64,7 0 16.7 20,0 20.8 | 81.5 46.4 0

Ammonia 8.2 9.1 14,0 | 13.2 35.3 0 14.3 14.3 4.8 |10.6 25.2 0

Sulfur 111 185 0 | 0 0 o0 |85 86 143| 0 0 0

Compounds

Aldehyde 52.1 49.8 86.0 9.4 0 100 | 56,7 57.1 570 | 7.9 28.4 100

VOCs 5.9 0 0 0 0 0 3.8 - 3.1 0 0 0

(unit : %)
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