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F1 HYEHIZIBT 2 EHMERIIESCHERAF A RIEAFERZER (1994~1995)

CY Qil Ol NMVOC | NMVOC
Sources Input#1 | Input#l | EF Emission
1000t 1000k! kg/ki t/y
Qil Refinary 1994] 146082 [ 167557 0.55 91838 |#2
Rubicant 1995 2280 2533 0.75 1887 |#3
Underground Tank
Filling Losses 1994 9002 1198 1.08 12935 [#4
Refueling
Dispracement Losses 1994 9002 1198 1.44 17246 {#4
Gasoline Service
Station Total 1594 8002 1198 252 30181
Ol Supply Total 146082 | 167557 123916

#1: Qil Refinary Crude Oil Input, Rubicant production Amount, Gascline S8, Gasoline Throuput
For conversion of Oil Input unit ton to kl, average density of the clude cil is assumed as
follows : 871.836 /120° kg/m3, derived from weighted average of the 3 main clude
oil field area , Daqin, Shongli, Liache

#2: Emission Factors : EMEP/CORINAIR(1996) Atmspheric Emission Inventory GUIDEBOOK Voll
, B111-50,Table26 http://WWW eea.dk/aegh/ THC EF0.63kg/kl,GH4%=13% from USEPA AP42

#3: Rubicant/EF Case of Yokohama city

#4: JEA(1994)EF for Japan Case
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FEHCTOBHMEERIPEAHEE IWITEZ VA, Zhu YushuE (1996) "2 1995 0 1 THE K
KEDSHE-BHREREEENTEINRTVWIOT, L@ HBEL LTHVW:, 87, &R
BRRIEATCOREE ZEALL, FEOBRBEEK S —E L2 WESIEL OB S EE
T, SHIEHEOREBELXBBRACEIRVEFICOVWTERER., H#REL ~HINOBHRES 5 1
Foo R2ITLAEIICIVSHFECBTIFTEHORKMBERIZITOF t. 7Ao4% FIIESN 28, 7
=/ —VBEER. MEBHS1FELR2-TEY, TORRIIAERL MLV RESTVE, B
AMHEBRBRHEHZRIEE, FRL LHS0FHCTHMINE t THE, NEEBEA L EHFE LT
HTO®RED LONMVOCHEHEIX10176e/y L H &Rz, CORHBREBEBEICHE LG
MEOMEFHATER., HWRE LAREOERREBVELEAEALESCLOTHA, ~ O
HERCHBEHAROFHERIN I EFT L O CETERELETE O S0 500, LU
LTHE8MTHD, T-AARAORHBERENE (19934E) L2618 THh 5,

#2 TEHIZBTIBHEANNOGORAF VRIEKERALR (1995)

Product |Percent| Solvent% Thinner Solvent | Thinner Solvent
Paint Type 'y % in Paint % Paint t/y] t/y Total t/y
Total 1,696,075 100 31 A 2857 #H 532.030| 484587] 1.016,617
Oils & fats paint 163,878 9.66 6 2438 9833 39,953 49,786
Natural resin paint 100,767 5.94 30 %[ 3000 * 30,230 30,230 60,460
Phenol-formaldehyde resin pain] 212,988 1256 30 %[ 3000 * 63,896 63,896 127,793
Bitumen resin paint 42921 253 30 *}  30.00 % 12,876 12876 25,753
Alkyd resin paint 363,040 21.41 45 32,65 163,368] 118,533 281901
Amino resin paint 104,237 6.15 35 27.20 36,483 28,352 64,835
Nitro resin paint 60,745 358 30 *| 30.00 * 18,224 18,224 36,447
Cellulose paint 1,240 ¢.07 30 =] 30.00 * 372 a7z 744
Perchlorovinyl resin paint 22,290 1.31 50 30.64 11,145 6,830 17,975
Vinyl resin paint 471210 278 50 30.64 23,605 14,465 38.070
Acrvylic resin paint 51,221 3.02 45 39.04 23,049 19,997 43,046
Epoxy resin paint 53,662 3.16 37 24.05 19,855 12,906 32,761
Polyester resin paint 127,850 7.54 21 2278 26,849 28,124 95,973
Polyurethane resin paint 85,793 5.06 39 39.09 33,459 33536 66,996
Silicone resin paint 3,807 0.22 30 *{ 3000 * 1,142 1,142 2,284
Rubber paint 14,265 0.84 36 11.51 5,135 1,642 6,777
Other paint 175,028] 1032 30 %| 3000 %] 52508| 52508 105,017
Auxiliary material 65,133 3.85 0 0.00 0 0 0

* : Assumed 30% Tentatively
# : Weighted Mean%
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3 FTEHIZBITI BRERIZEIFEAF RIEAERERE (1994FEFLE)
Fuel Thermal NMHC . NMHC

Emission Sources Fuels Consumption Consumption{ EF Emission | EF applied
1000t PJ g/GJ| 1000t/cy
Power Plant coal 403216 8441 30 253 {>=50MW bhoiler #1
Thermal Plant coal 55327 1158 30 35 [>=H0MW boiler #1
Coke Production Mat.Ceal 139479 2920 265 174 | JEA New Otto#2
Coke Consumption Mat.Coal 139479 2920 12 35 |Coke oven#l
Coal Gas Generation| Mat.Coal 1880 165 12 2 |Coke oventt1
Coal Washing Loss Coal 43103 902 0 ¢
Others(Industries) Coal 582923 12203 600 7322 |<30MW boiler#1
Coal Total 1231928 28709 8421
Goal LHY 5000kcal,/ kg J=4 1868cal

#1: Emission Factors : EMEP/CORINAIR(1996) Atmspheric Emission inventory GUIDEBOOK Voil
. B111-50,Table26 http://WWW.cea.dk/aegh/

#2 . JEA1976.401p.Table3.1 0.2 New Otto Type COG, n=1, 111kg/10"8kcal=max case
Fuel Gonsumption Statistic Data and Caloryfic Value Data Source: China Ernergy Statistical Yearbook,1991-1996

#4 TECBTIEMENAORBICHES 2 F LV RILARRER (10045 [HE)

LHV Fuel Thermal NMHC NMHC

Fuels kcal/ |Consumptior{ConsumptionEF Emission | EF applied

kg m3 1000t PJ g/GJ| 1000t/cy
Kerosene 10200 45232 193 15 3 |<50MW  boiler#l
Diesel 10200 18708.7 799 15 12 |<50MW boiler#1
Heavy Gil 10000 359489 1505 10 15 1>=50MW boi[er #1
Natu.Gas#2 9310 17342 676 5 3 [>=50MW boiler #1
0Oil.Gas Total - 3173 33

#1: Emission Factors : EMEP/CORINAIR(1996) Atmspheric Emission Inventory GUIDEBOOK Voll
. B111-50,Table26 http://WWW.eea dk/aegh/

#2: Natural Gas Consumption Unit: 1076 M3 .
Fuel Consumption Statistic Data and Caloryfic Value Data Source: China Ernergy Statistical Yearbook,1991-1996
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HEERICOVWTRIXRIDICHLHEHERTEIR TV, TOVDEIEOL) Rl I 0N, £%0
BNEFEH L TERECR4A%BREOETHIERLAHI BV LOTHEOT, IZIFZE L L
ExAb, HHEREZRSITT, AFVIHRE, FHEL LIZA S, LALEEBLKE, B
ERGERAETONS v AWBEIL. Z 2 T480g/CIJD R E2UHEE 2 5 X T3 L 5 IZNMVOCHE
HAKELRBERTHY . 35326g/y, 24% L ARBIECKRSHHEBEE Lo TS,

K5 HEIEBHDLIAA A ABBEICHEIFA Y A RICARREER (1995FEH4)

Biomass Calrific ValudFuel Fuel Thermal NMHC NMHC EF

Fuel LHV Consunmption | Consunmption [Consunmptien |EF Emission applied# ]
Kcal/kg 1000t 10"6m3 Mtce LHY PJ g/GJd|  1000t/y

Crop Stalk 3000 352156 151 4423 480 2123 | Fireplace

Firewood 4000 175235 100 2935 480 1409 | Stove

Methanet?2 5000 1515 1.08 32 10 0.3 | Stove

TOTAL 528906 252 7390 3532

#1: EMEP/CORINAIR(1996) Atmspheric Emission Inventory GUIDEBOOK Vol1,B112-14 Table6 http.//WWW eea dk/aegh/
#2: Fuel Consumption Methane is 1076m3

Fuel Consumption Statistic Data and Caloryfic Value Data Source: China Ernergy Statistical Yearbook.1991-1996
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hE Y,

%6 HFEHICBITAIBHRERAFENLOH,AF bR ERERE (19949 [FE)

Fuel Data |HHV LHV Thermal NMHC [NMHC  |EF
Emission Sources Fuels Gonsumption{Year Consumption|EF Emission
1000t CY| kcal/kg| kecal/kgl LHV Pcal| g/GJd| 1000t/y
Gasoline Vehicles Engine Gasoline 26967.3 1 1994 11304 10300 1163 928 1080 (#1
Gasoline Vehicles Evapo Gasoline 2696731 1994 11304 10300 1163 342 397 {#1
Gasoline Vehicles Total Gasoline 26967.3 | 1994 11304 10300 1163 1270 1477 |1
Buses Diesel 1643.0 1 1994| 10918 10200 10 339 24 [#2
Trucks Dissel 20186 | 1994 10918{ 10200 86 190 16 (#3
VahiclesTotal Diesel 306289 | 1994 10918| 10200 1218 1517
Agricubtural; Trackter Diesel 534251 1994{ 10918| 10200 399 110 44 (#4
Rail Ways Diesel 193421 1994 10918] 10200 81 288 24 (#5
Vessels Diesel 4383.2 | 1994 10918} 10200 187 145 27 |46
Mobile Diesel Total Diesel 1932141 1994 10918] 10200 825 135
Mobile Sources Total 156598 [ 1994 1988 1612

#1: EMEP/CORINAIR(1996) Atmspheric Emission Inventory GUIDEBOOK Vo!2 Table7.6 Gasoline Passenger Cars
Uncontrolled, 12.31/100km assumed Exaust 3.75g/km, Evapo 1.38g/km Total 5.13g/km=55.5g/kgfuel=1.27g/MJ
. http:/ /WWW . eea.dk/aegh/cap07/b710_4 htm,

#2 : ibid, Table7.35 Diesel Heavy Duty Vehicles >16t URBAN 366g/km fuel = 44.4(/100km assumed ,

5.8g/km,16g/kgfuel, converted= 339g/GJ

#1 : ibid, Table7.12 Diesel Heavy Duty Vehicles 30.8//100km assumed, 2.08g/km=8.16g/kefuel=190g/GJ

#4 : ibid Table?.1Q Diessl Light Duty Vehicles 11.0l/100km assumed, 5.13g/km=28.5g/kgfuel=0.11g/MJ

#5 : USEPA(1977)AP42, 3.2.2 THC 11g/1 99%NMHC assumed=288g/GJ

#6 : USEPA{1977),AP42, 3.2.3 THC6.0g/l, 61.4kg/ 10 8kcal ,.99% NMHC assumed=145g/GJ

Fuel Consumption Statistic Data and Caloryfic Value Data Source: China Ernergy Statistical Yearbook,1991-1996
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iz >TWw 5,
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FRELT, KBRERS JIRBIEROEBECFBRE* S 2 hER R THCEEESRS, AXK
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ETChHholihIBEL*>ETILOTHS,

7 PTHIKBUOIABERFEAY VR{EKBRER (1994~1995)

Caren— | NMVOC | NMVQC

Sources der Emission | Emission
Year 1000t/ y %

Qil Refinary 1994 g2 0.62%
Rubicant 1995 2 0.01%
Filling Underground Tank 1994 13 0.09%
Refueling Dispracement Losses - 1984 17 0.12%
Gasoline Servoce Station Total 1994 30 0.20%
Cil Supply Total 1994.,95 124 0.84%
Petro Chemical Prducts 1994 21 0.14%
Paint Sclvent Use 1995 1017 6.86%
Tri Chloro Ethilene 1994 16 0.11%
Per Chloro Ethilene 1994 13 0.09%
Chlorous Total 1994 29 0.20%
Rubber Sclvent Use {Tyres Production) 1994 26 0.18%
SOLVENT Total 1964,95 1101 7.43%
STATIONARY EVAPORATIVE TOTAL 199495 1216 B21%
Power Plant 1994 253 1.71%
Thermal Plant 1994 35 0.23%
Coke Production 1994 174 5.23%
Coke Consumption 1994 35 0.24%
Coal Gas Generation 1994 2 0.01%
Others (Industries) 1994 1322 49.42%
Coal Total 1994 8421 56.84%
Kerosene 1994 3 0.02%
Diesel 1994 12 0.08%
Heavy Oil 1994 15 0.10%
Natu.Gas 1994 3 0.02%
Oil.Gas Total 1994 33 0.22%
Crop Stalk 1995 2123 14.33%
Firewood 1995 1409 951%
Methane 1995 0 0.00%
Biomass Total 1995 3532 23.84%
Stationary Combustion Total 1994 11986 80.91%
Gasoline Vehicles Engine 1994 1080 7.29%
Gasoline Vehicles Evapo 1954 397 2.68%
Gasoline Vehicles $994 1477 8.97%
Buses Diesel 1994 24 0.16%
Trucks Diesel 1994 16 0.11%
VehiclesTotal 1994 1517 10.24%
Agricultural; Trackter 1994 44 0.30%
Rail Ways Diesel 1994 24 0.16%
Vessels Diesel 1994 27 0.18%
Mobile Diesel Total 1994 135 0.91%
Mobile Sources Total 1994 1612 10.88%
EVAPOLATIVE TOTAL #t 1894,95 1614 10.89%
Fossil Fuel COMBUSTION TOTAL#2 1994 9669 6527%
COMBUSTION TOTAL#2 1994,95 13201 89.11%
ARTIFICIAL TOTAL 1994 95 14815 100.00%

#1: STATIONARY EVAPO+ Gasoline Vehicle Evapo
#2. Excluding Gasoline Vehicle Evapo.
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RIVM¥EMIZH- TRA OHMIZAZ oD Uncontrolled waste burning (BEXES O BF 4
%)1.9Tg. Deforestation(GU:kH?)0.4Tg, Savannah burning (B A A)0. 1TeTH S, “h b %
EDRoTHHLADHRI VMOREFTRHELVWERHRR2VWY, XBEFEROKEHELES
RHRHEHEETEC LI EZRZDICBEL LS,

(4) SxoBHE

ik, PEOANARZENOCHEHEOHH S W THEM L, BREESEBTAEROEH
GREXERBIIRETLHI>ILAHHBEERLORTH,, TV THER TOHBMERHIZH - T,
EERANBLAERYBILDCERRERNECOENRLBRIARTH S, T 0L s
LEOHEEBEHA LIS BOORS2HY, 99FIBICHFB TV 7HEOBEE » BV CHEMN
SENRFEAEY, FHORARRREAFF A4 L BEIRsBENEE{LEN TV D
FTEavs, FETCOEMNFAREROENHK®RFMNI2FERNLD L4200 MEOCHHMREESE
A+t FENLEATOL L CHHEREYRETELILOBERKRE L, #HBEROE
HEERBEHUICEDILOTH D, BRIERONx, SOxiZ2WT, FOLI LEHFEEHENL - & b
BICNEINRLFEENE VA, NMVOCIZ oW TIR—BLE L VVERP LD . CHLE X TTHCIZ DV
TOEMERTEL, bAHF+IEECRIOT, WEEROARYHES MY SH 5 L NEE
Thd, 25 LEHEEOREZI AL LOEBRERARO—BEL LARIRELOTHS,
EETHHFLECEMSE 2P EAEHBELHBEIN TR, ThooBBELH VAT, 28y
OEMBEREOABLCERTE L, PESCPTV7E4EATOENEMNESBBEIR S - L2
HBHEHOEHEL R I ETELHOTEETH D,

2. BE7 V7 g o ABEENMVOCHEH B
FEOCHHENEHLTREIWVWE, H7 P72 OBEHBYRD 52 G LA KR HEH
BERILOTHBE, 8% 1B, ¥, oI XY THIBEC S O TIERERES L
Ty, REARERZHEET M TS, NOXIoWTHLETZ V7T oM e $ L b TH
9T Y. Db, AROHHERE SV TIEHEE MM BEHEAEY L CEAE/1EHY. 1993FF
NMVOCHEH BB A P [H L BT 2EM TR IR LUAEDN, LR EMRMC GHEHE
BHEHZATEY, SHLERAEFEOERFHROA v a - F—F & BV THEBE#10kn X 10kn
O, BEEHHEREOERE2ERA vV 20|0HAHizHH LE, BRECSDVWTHRILYERER ¥ ST
BREBTTA - vaIb—va CJACRARREES - B3 - BAR - HEEENC Y v
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TWEWnDT, ZTITHEHEELS, RKEOBRPEOWRFEESIZITERLEMRT, T o &L
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3.

WMTFOTERBTREAT ARIEKEOEH, /5 —0RER
Evaporativd Combustion Sources Aitificial
Area Sources _ |Sub Total |Stationary]Mobile Total Data.Year
China 1170 12890 12762 128 14060 1994 *1
Taiwan.areat! 889 478 41t 889 1991 %2
Korea 667 164 21 133 821 [1997,9642| *3
Japan 1551 405 67 338 1956 1993| *4
4. Araes.Total 3388 14338 566 882 17726
#1: Stationary,Mobile include evaporative sources, unseparatable evapo & comb.
#2:NMVOCfrom Evapo.sources, 1997 HC from Comb.sources,. 1996
*1:This work
*2:Chang Ken-Hui Fu~TianJeng(1994)Emssions Inventory and DistributioninTaiwan.the 2nd
{nternational Workshop On the Harmonization of the Meonitoring Techniques ofAcid Deposition
and the Methodology of Emission Inventoeries of SO2 and NOx in East Asia, Tubuka
*3:Korea Government{1999)Country Repart on Expert Meeting on Emission Monitoring and
Estimation Niigata
*4:1B5(1996)Inside Report for JEA
K7 V785 ZBRIERABLUCERRLHRER (1990)
(Gg/yr
ALL STAT|OHARY WOBILE,
ARTIFICIAL POWER BUILD INGS
ARAE TOTAL SUB-TOTAL PLANT |MDUSTRY RESIDENCE _ [SUB-TOTAL [VEHICLES VESSELS
SAPAN +t 989 145 206 503 36 244 210 35
CH I NA 20951 20820 6799 10203 3817 132 89 43
TAIWAN+? 583 851 37 214 20 32 30 2
KOREA*3 1611 1422 280 806 336 189 17 112
HORTH KOREA 676 671 116 528 28 § 5 -
FAR EAST RUSS|Ae«d 247 244 - - - k] 3 -
[woscoL 1 4es 62 61 45 3 3 1 0 0
[EAST Asia TOTAL 25118 24514 1763 12262 4240 606 414 192
— (Gg/yvr)
AL STATIONARY WOBILE
ARTIFICIAL POWER BUILDINGS
ARAE TOTAL SUB-TOTAL  |PLANT INDUSTRY RESIDENCE  |SUB-TOTAL VEHICLES VESSELS AVIATION
JAPAN#1 1455 192 213 524 54 715 666 42 7
CHIMA 6722 6272 2263 3557 452 450 208 241 1
TAINAN«2 599 238 115 115 B 361 358 0.3 0.03
KOREA#+] 925 391 129 203 58 535 412 123 -
MORTH KOREA 0 202 101 161 3 3t - - -
FAR EAST RUSS|Av4 89 61 - - - 29 - - -
HONGOL [ A+S 40 39 34 3 1 0.4 - - -
EAST ASIA TOTAL 9830 7995 2855 4563 576 2121 1644 406 ]
+1:1990 FY, RAIL IS INCLUDED in YEHICLES, VESSEL=INSIDE HARBOR AREA ONLY : OFFSHORE 502 =276.30 x 1073t
*2:1991CY. from LIN{1994)
*«3:BY KOREA GOVERNMENT RAJL (S INCLUDED ip VESSELS
«4:from Berlyand M. E. (1999)
«5:1985
B AR FNMVOCHEH &

HHER ONMVOCHEH Bz W T, A Y7Ly, FASY, FREAOVOCIZSIT T, BRI

HHLEERERS, 6lord, ZToHEHTE., A Lm0 N~60° NX100° E~160°
EYD B8 ARERVOCHEH B&IX22.96g/yThH D, A Y7L OHMNBLRKECESRAEDTEY,

TOMOVOC, € ) TARYDETH -1,
MHOVOCHH BITRIE OB L L THH SR, EFENERERD, HABBAORBITEH &I
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