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Report Title Improvement of Emissions Inventory of Air Pollutants from

Industrial Sector in Thailand

By Miss Kornkamol Sakawatanavong ID 47010014
Mr. Nitipong Pantip ID 47010383

Advisor Dr. Narisara Thongboonchoo

Report for Bachelor of Chemical Engineering

Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

This Project improved emissions inventory of air pollutants from industrial section in
Thailand from previous study. The inventory data were extrapolated based on horse power of each
plant and energy consumption obtained from Department of Alternative Energy Development and
efficiency in the same category. The total energy consumption for each fuel type and industrial type
from Department of energy business were used as bounded value. The annual NO, and CO emissions
from finishing process were the most at 133.3 and 35.4 kton/year , respectively. The Power Plant are
major contributor of SO, and PM,,at 157.2 and 405.1 ktor/year while Chemical Industries are main
sources of VOC at emission rate 34.0 kton/year. When considered the emissions by regions , the
eastern region is a major source of NO, and VOC at 124.4, 7.6 kton/year, respectively. The
northeastern region is a main contributor of SO, and PM,, at rate 114.8 and 289.5 kton/year,
respectively. The Bangkok metropolitan and neighbor provinces are major sources of CO at rate 49.6
kton/year. The major source of air pollutants are from the northeastern region , Bangkok metropolitan
and neighbor province and eastern region at 451.3, 369.7, 285.5 kton/year , respectively. When
compared the data with other works, the data from this inventory are closer to other works than the

previous work.
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1. upmsueuvouenlys (CO) 1 ¥u. 12itfiu 30 ppm. (34.2 un/AV.)
8 ¥ 13itFu 9 ppm. (10.26 un./au.%)
2. uauTasioulnoonlad (N0 1 %u. Taitfiu 0.17 ppm. (032 un./aU.AL)
3. unTelaru (0,) 1. Tai1fu 0.10 ppm. (0.20 un./a1.1)
8 Y. 131U 0.07 ppm. (0.14 un./aV.L)
4. ufiadardo T laoonled (SO, 17 Taitfiu 0.04 ppm. (0.10 uA./au.1)
24 Y. 131fu 0.12 ppm (030 310 /a11.1)
1 %. 13111 0.3 ppm.(780 uAN./A11.1)
5. Az (Pb) 170U Tsiifiu 1.5 wan/avu.y
6. Huazovavua liiu 10 Tunsou 24 ¥y, Tidiu 0.12 unsan.u
1% Titfiu 0.05 un/an.u
7. thuazovavua iy 100 Tunsou 24 7y, laiifiu 0.33 wnsoww.

1Ay 0.10 unsav.u
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a1safl w1 01 ivdsulumungamunssunissasd wuna wriandaau

rHaANHINY 2525 | 2526 | 2527 | 2528 | 2529 | 2530 | 2531 | 2532 | 2533 | 2534 | 2535 | 2536 | 2537 | 2538 | 2539
i 256 259 | 301 446 464 | 674 | B80S | 1,082| 1344 | 1559 | 1,713 | 2,524 | 3,106 | 3,658 | 4,443
ﬁﬂﬁuﬂu%‘n;ﬂ 1,487 | 1425 | 1416 | 1,420] 1447 | 1604 | 1,786 | 2,137} 2,522 | 2686 | 3.255| 35871 3,873 | 4376 4,685
ATITNING 0 32 194 178 87 40 60 114§ 264 | 360| 44l 492 | 583 784 | 935
1 630 .683 744 792 866 963 | 1,098 | 1,309 | 1,522 | 1,681 | 1,697 1,856 | 2,404 { 2,724 | 2,88l
Fuuaziagmaeldmamsinuay 2,355 | 2,148 | 2,247 | 2,383 | 2,385 | 2,317 | 2,304 | 3,064 | 2,883 | 3,007 | 3,741 | 3,166 [ 3,208 | 4,122 | 4,454
M .1 msldndvmlumvigaamnasun vraat wunauriiandaatu (As)

viandanu 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
0UAY 3,970 3,237 3,876 3,627 4,377 4,884 4,987 5918 6,757 7,489
1‘511714&11%;1] 4,216 3,853 3,971 4,136 3,988 4,235 4,310 4,423 3,779 3,278
RYEISUNA 946 877 1,112 1374 1,556 1,745 1,977 2,314 1,977 2,152
A 2,370 2,565 3,012 3,346 3,494 3,808 4,089 4,437 4,748 4,953
HunazTaqmasldmammninuas 3,984 3222 3,517 3,725 3,507 4,007 4,625 4,869 5,382 5,570
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(4
EMISSION FACTOR (A lanfusodufsumninduay)

yiladomas REF
NO, SO, voC co PM,,
NQUNAINHHYUIEY
Agricultural waste 3.763 1.505 22.579 188.155 5.941 CACP Software RCI Average Coefficients-Agricultural Waste
Black liquor 8.822 0.450 0.684 10.803 5.941 CACP Software RC] Average Coefficients-Wood (Freshly Cut)
ICLEI-HEAT-US National Fuel
Garbage 3.763 0.150 22.578 188.155 5.941 Averages Industrial-Municipal Solid Waste (MSW)
Sludge 4.187 1.675 2.093 167.472 17.352 | ICLEI-HEAT Stationary for SA Industrial -Biomass/Waste
W 1.793 0.251 26.974 146.36 19.091 | CACP Software RCI Average Coefficients-Fuel wood (Air Dry)
waens 3961 | 0450 | 0684 | 10.803 7.202 | CACP Software RCI Average Coefficients-Wood (Oven Cut)
upay 12.480 1.396 25.121 49.956 1.282 ICLEI-HEAT-Brazil-Industrial-Rice hulls
Aull 3.961 | 0450 | 0684 | 10803 | 7.202 | CACP Software RCI Average Coefficients-Wood (Oven Cut)
‘Tﬁf‘\if)tj 3.961 0.450 0.684 10.803 7.202 CACP Software RCI Average Coefficients-Wood (Oven Cut)
¥1udoY 3.418 3418 2.093 41.868 10.575 ICLEI-HEAT-Brazil-Industrial-Bagasse
Fat11Tnn 17.029 1.305 25.121 47.716 1.199 ICLEI-HEAT-India-Industrial -Maize (cobs)
01 3.763 0.000 3.763 263.416 9.362 | CACP Software RCI Average Coefficients-Charcoal

94



H 1 o T o3 J i =y = =y 1
1919 a1 mriledomisdanddosvaRivveudomadsn lvlssdiululSygniinus (de)

1 4
FHAF DN

Y
EMISSION FACTOR (i lanjusadwneumniniuay)

REF
NO, SO, voC co PM,,
AYNUABTITNYIA
Fuel Gas 5.293 2.536 0.266 1.501 0.188 CACP Software RCI Average Coefficients-Natural Gas
wanuAa 4.238 0.018 0.121 0.727 0.080 ICLEI-HEAT-Brazil-Industrial-LPG

A - a
Weamauvain ldninnszuiumsnan

4.238 0.018 0.121 0.727 0.080

ICLEI-HEAT-Brazil-Industrial-LPG

UANBITUNA

5.293 2.536 0.266 1.501 0.188

CACP Software RCI Average Coefficients-Natural Gas

UAE 533 191AIN T560( dry)

5.293 2.536 0.266 1.501 0.188

CACP Software RCI Average Coefficients-Natural Gas

ufadl Tnsi@eumad(LPG)

4.238 0.018 0.121 0.727 0.080

ICLEI-HEAT-Brazil-Industrial-LPG

nandusit lasden 4238 0.018 0.121 | 0.727 0.080 | ICLEI-HEAT-Brazil-Industrial-LPG
Twisimu 3.739 0.000 0.098 0.630 0.118 CACP Software RCI Average Coefficients-Propane
PWUINY 4238 0.018 0.121 0.727 0.080 | ICLEI-HEAT-Brazil-Industrial-LPG
BTlBNAY 5293 2.536 0.266 | 1.501 0.188 | CACP Software RCI Average Coefficients-Natura! Gas
\J : (7] o 3
nguviuduiagl
F
WoInaa RV 79.399 5.221 6.302 17.104 5.581 CACP Software RCI Average Coefficients-Stationary Diesel
W ILT 4.776 14,876 0.163 0.965 0.568 CACP Software RCI Average Coefficients-Kerosene

(4
o o

1112/1111A (Kerosene)

4.776 14.876 0.163 0.965 0.568

CACP Software RCI Average Coefficients-Kerosene

= o ]

[ Fd ]
m3a a1 milvionsdanddeovaivveademaan 19 dssiiululSyatinut (Ae)
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EMISSION FACTOR (fi Janiudeawinoumn

sindoma. Jisudy) REF
NO, SO, VOC co PM,,

CACP Software RCI Average Coefficients-Stationary
Yiudia 79.399 | 5221 | 6302 | 17.104 5581 | Diesel
13”1 QIEY 7.346 20.971 0.027 0.668 1.310 ICLEI-HEAT-Brazil-Industrial-Fuel oil
1{1 U1 600 2.672 5.785 1.892 9.208 0.203 CACP Software RCI Average Coefficients-Light Fuel Oil
13,‘1 IuiA 1200 16.3%4 77.828 1.387 8.632 4.694 CACP Software RCI Average Coefficients-Heavy Fuel Oil
ﬁyﬁmm 1500 16.394 77.828 1.387 8.632 4.694 CACP Software RCI Average Coefficients-Heavy Fuel Oil
Y 2000 16394 | 77.828 | 1387 | 8.632 4.694 | CACP Software RCI Average Coefficients-Heavy Fuel Oil
Torch Oil 4,776 14.876 0.163 0.965 0.568 CACP Software RCI Average Coefficients-Kerosene
ngHE Y
o1utiu (Coke) 12,490 27.836 0.042 0357 37.590 ICLEI-HEAT-Brazil-Industrial-Coke
dmﬁuﬁm’h 20.733 57.328 0.057 0.478 10.266 ICLEI-HEAT-Brazil-Industrial-Bituminous Coal
Lli)uﬂﬁ‘l'l‘ﬁﬁ 15.345 42.430 0.212 0,424 5.068 ICLEI-HEAT-Brazil-Industrial-Anthracite Coal

LY



a159i a1 miledvnsilanldoouafiuvoaFemdai IvdsdiuTulSyaniinug (de)

o 1 a
TUAYDIWAN

EMISSION FACTOR (flanfursaufsumniniuay)

REF
No, | so, | voc co PM,,
ngua Ui (de)
anlun udnou 15819 | 112991 | 0100 | 0628 | 105549 | ICLEI-HEAT-India-Industrial-Lignite
anluvimiune 15819 | 112991 | 0.100 | 0.628 | 105549 | ICLEI-HEAT-India-Industrial-Lignite
anluna 15819 | 112991 | 0100 | 0.628 |105549 | ICLEI-HEAT-India-Industrial-Lignite
anTundun 15819 | 112991 | 0.100 | 0628 |105.549 | ICLEI-HEAT-India-Industrial-Lignite

8
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m31n 4.1 5nunsifamlaosvanvusnannlssingaamassu

50

dszion WnauaRividamlaey (Fudetl)

QATINAII NO, SO, vocC co PM,,
nsEATY 15,299,654.81 7,762,908.69 223,269.76 2,655,580.95 | 179,559,958.34
nli 89,304,946.32 |  34,008,144.26 | 4,923,570.75 |  20,143,63792 |  23,783,027.76
vt 48,232,12035 | 157,192,772.12 709,283.38 9,143,46048 | 405,079,857.37
10 1,320.59 2,973.93 1,622.42 12,985.23 3,002.63
Tonzyagu 140,850.87 103,183.75 6,782.28 56.432.66 20,093 .82
dane 9,640,133.45 908,570.81 |  1,422,57595 | 32,244,768.26 |  31,301,272.13
alang 978,839.68 2,586,566.52 6,721.45 57,151.69 4,631,764.91
21115
n303AY 3,816,797.24 | 10,126,217.11 376,487.67 5,635,027.05 2,970,096.02
uay ngy
gATINNSSY
szney 9,090.54 20,965.01 415.29 3,811.04 3,767.87
Fuau
U9 133,340,968.82 5,526,361.66 | 9,034,629.19 |  35,425861.95 16,871,038.42
393 300,764,722.69 | 218,238,663.86 | 16,705,358.13 | 105,378,717.23 | 664,223,969.25




a' = 1 - -
M 42 Ysinunstaslassuanvionauginim

51

Pmnamarumloaldon @Hunasll)

”nn
NO, S0, voc co PM,,
APIMNIaE
. 95,239,222.31 |  33,906,226.63 5976,472.69 | 49,574,007.16 | 184,989,543.49
Sumna
mAMmile 5674,507.01 |  11,358,849.34 253,774.17 2,699,676.62 | 27,890,252.11
manan 36,757,004.07 { 21,836,571.51 2,101,489.06 | 11,473,767.81 | 60,544,111.30
nnRzuoDn
i A 36,850,402.05 | 114,750,742.85 747,292.76 9426,527.28 | 289,549,268.60
Weamile
AMAZINDBN 124,427,975.30 32,127,704.63 7,572,410.48 31,751,659.62 89,581,303.87
mald 1,717,239.76 4.232,446.75 57,698.40 448585.52 | 11,651,587.09
3 300,666,350.50 | 218,212,541.71 | 16,709,137.56 | 105374,224.01 | 664,206,066.46
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