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Simple Prediction of Odor Affection by Odor Emission
Rate from a Chemical Plant
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Odor sources of a chemical plant in Ulsan were surveyed and temperatures, humidities and flow rates of each
exhaust gas were measured. The air samples collected from each source were transferred to the laboratory for
sensory test and their odor concentrations were investigated. The odor emission rate of each source was
estimated from the recorded results and assigned the sources expected to be needed for the odor prevention
policy using the simple prediction equation of the affection by malodor to the nearest residential area. From the
total odor emission rate of the examined plant and the relation table for expectable affection area, it was
concluded that total odor emission of this plant might be decreased for the prevention of residential complaint.
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Fig. 1. Collecting the gas sample of an outlet
(directly collecting method).
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Table 1. Measured data of stack and flue gas of a chemical plant

Measured data of outlet gas Odor OER
No. Area Facilities Height ~ Temp.  Humidity Velocity Flow rate  Concent (1% /hr)
(m) () (%) (m/s) (m'’/h) “ration
1 VOC scrubber 100 319 100 01 2% 669 17
2 Vent gas silencer 185 208 239 54 3,940 300 1,182
3 Atmospheric absorber 220 24.1 100 58 1,539 669 1,030
4 Silo vent scrubber 250 545 100 105 1,223 669 818
5 Silo vent scrubber 25.0 - - - 53,000 208 11,024
6 A Vent scrubber 185 .8 100 137 22,492 669 15,047
7 Scrubber 205 %1 23 1.3 147 300 4
8 Dust collector vent 194 475 322 74 483 67 32
9 Off gas stack 330 219 156 11 31,102 300 9,331
10 Off gas stack 380 24.3 242 41 10,433 67 699
Sub Total O. E. R. of A area 39,224
11 High pressure absorber 150 - - - 65,000 208 13520
12 High pressure absorber 16.0 - - - 40,000 67 2,680
13 Atmospheric absorber 220 25.7 100 38 1,316 669 830
14 Distillation tower vent scrubber 280 305 716 09 1629 669 1,090
15 B Silo vent scrubber 350 61.4 596 30 349% 448 1,566
16 Vent scrubber 22.0 519 156 116 19,044 3n 5923
17 Dryer vent scrubber 128 243 242 10.28 7497 200 149
18 Drum ejector 88 %7 18 385 2513 67 168
Sub Total O. E. R. of B area 2132
19 Cooler scrubbing tower 150 57 11 45 293 208 61
20 Cooler scrubbing tower 180 26.7 96 063 41 30 1
21 Cooler scrubbing tower 180 - - - 4,000 144 576
22 Feed slurry ejector 320 86.2 100 0.73 192 300 576
23 c Cooler scrubbing tower 12.8 299 9.2 025 4 4H 0
24 Cooler scrubbing tower 128 219 9.9 25 8958 650 5823
25 Cooler scrubbing tower 128 0.7 109 182 68,065 144 9300
26 Atmospheric absorber 302 - - - 11,000 300 3,300
27 High pressure absorber 200 - - - 75,000 67 502
Sub Total O. E. R. of C area 25,162
2 Silo vent B0 3»3 165 083 B4 208 198
29 Silo vent 380 435 31 82 218 300 65
30 Silo vent 380 383 491 01 6 (§5) 0
31 Silo vent 400 27 14 045 52 31 2
32 Silo vent 400 369 83 71 826 67 %5
B D Silo vent 36 632 03 38 448 0 13
R Silo vent 360 595 25 6.5 963 67 65
R3] Silo vent 360 318 45 545 807 448 361
36 Bag filter for silo 80 26.4 84 01 18 311 6
37 Bag filter for silo 80 822 135 23 4,196 669 2807
R Bag filter for silo 30 26 18 1.3 237 300 7
Sub Total O. E. R. of D area 3643
T.OER. of the plant 92,477
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Table 2. Expected emission rank of offensive odor
of each stack and the influence to resident
area around the plant

Expected odor
No. Facilities (%i;/l}lr) Rank impact
H(1.0km)  S(1.5km)
1 VOC scrubber 17 32 1 1
2 Vent gas silencer L1822 14 B3 4]
3 Atmospheric absorber 1030 16 81 R
4 Silo vent scrubber 818 18 % 2
5 Silo vent scrubber 1024 3 870 7
6 Vent scrubber 1507 1 1188 528
7 Scrubber 4 30 3 2
8 Dust collector vent 2 3 3 2
9 Off gas stack 9331 5 3 321
10 Off gas stack 639 19 % 5
Subtotal 39,224
11 High pressure absorber 13520 2 1,067 474
12 High pressure absorber 2680 11 212 Y|
13 Atmospheric absorber R0 17 63 31
1 Distillation tower vent 1090 15 & 3
scrubber
15 Silo vent scrubber 1566 12 124 %
16 Vent scrubber 5%3 6 468 28
17 Drver vent scrubber 149 13 118 53
18 Drum ejector 168 24 13 6
Subtotal 27,326
19 Cooler scrubbing tower 61 28 5 2
20 Cooler scrubbing tower 1 3% 0 0
21 Cooler scrubbing tower 516 20 45 20
22 Feed slurry ejector 516 20 8H 20
23 Cooler scrubbing tower 0
24 Cooler scrubbing tower 583 1 460 204
25 Cooler scrubbing tower 9800 4 773 344
2 Atmospheric absorber 330 9 260 116
27 High pressure absorber 505 8 417 176
Subtotal 25,162
28 Silo vent 18 23 16 7
23 Silo vent 65 26 5 2
3 Silo vent 0
31 Silo vent 2 3 0 0
32 Silo vent %5 29 4 2
33 Silo vent 13 33 1 0
34 Silo vent 6 26 5 2
3 Silo vent 3B 2 2 13
3% Bag filter for silo 6 34 0 0
37 Bag filter for silo 2807 10 222 9%
38 Bag filter for silo 71 2% 6 1
Subtotal 3643
Total Odor Emission Rate 92,477
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Table 3. Relation between TOER and affection of odor

Representatives of

TOER Possibility of odor pollution industrial classification Extent of effect
(Without Prevention policy)
10> No occurrence Bread manufacture B
excepting special case Brewery manufacture
Paint - seal factory
Zﬁientll)lfl,mpocsugfregggl?f Print - ink factory There isn't arrival distant of
10°°° scale I;I d involvi Leather factory, FRP factory maximum odor over 1~
the possibility ng Feed factory - Fertilizer factory 2 kilometer
po ’ Sewage disposal plant
Occurrence of odor Cgstmg f.actf)ry There is arrival distant of
108 pollution of small and Night-soil disposal plant maximum odor between 2
middle scale Pig farm - Chicken farm and 3 ldlometer
Petrochemical factory
There is arrival distant of
Occurrence of odor (é(rjit g:g; ffz;cctt(())ry maximum odor below 10
107 pollution of large B tc}Il) Ty kilometer. The range of
scale. RZ nerfy to odor civil complaint is 2~
yon tactory 3 kilometer
There is arrival distant of
maximum odor about
1002 A few examples of Large craft pulp factory scores kilometer. The

maximum odor source.

without prevention policy

damage is the range from
4 within 6 kilometer.
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