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'Greenhouse gases
*Global warming
*GWP (Global Warming Potential)
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'co, Equivalent

Activity data

*Greenhouse gas emissions

‘Greenhouse gas emission factor

*Direct Greenhouse gas emissions
®Energy indirect greenhouse gas emission
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Greenhouse gas inventory
Greenhouse gas information system
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Greenhouse gas report
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Base year
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'Facility
*Verification
*Verification criteria
*Abatement
*Mitigation
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[4] SMALL BUSINESS USER GUIDE:Guidance on how to measure and report your greenhouse gas emissions,
PB13309 September 2009 Nobel House 17 Smith Square London SW1P 3JR, www.defra.gov.uk

[S]Petroleum Industry Guidelines For Reporting Greenhouse Gas Emissions,IPIECA,OGP,IP,Prepared by Battelle,
December 2003.

[6]Petroleum industryguidelines for reporting greenhouse gas emissions, 2nd Edition, May 2011,(IPIECA) The global
oil and gas industry association for environmental and social issues, (API)The American Petroleum Institute, (OGP)
International Association of Oil & Gas Producers

[71 WRIYWBCSD, 2005. GHG Protocol Guidance on Uncertainty Assessment in GHG Inventories and Calculating
Statistical Parameter Uncertainty. World Business Council for ustainable Development and World Resources Institute,
Geneva and Washington, D.C.

\Y


http://www.defra.gov.uk/

[8] ISO, 2006a. ISO 14064-1.Greenhouse Gases.Part 1.Specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions and removals.International Standards Organization, Geneva,
Switzerland.
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2009.
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Cambridge UK, 2007.

[13]BSI, Guide to PAS 2050 How to assess the carbon footprint ofgoods and services, 2008.

[14]InternationalStandard ISO 14040 was prepared by Technical Committee ISORC 207, Environmenta/ management,
Subcommittee SC 5, Life cycle assessment.First edition 1997-06-15.

[15] AMERICAN INSTITUE OF PHYSICS HANDBOOK .aip- Section 41 - Heats of Formation and Heats of
Combustion. Bruno J. Zwdinski and Randolph C. Wilhoit, Thrmodynamics Research Center,Texas A&M University.
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R3] (gr/mol) (GJ/Kmol)
Carbon Dioxide CO, 1 44.01 0
Methane CH, 1 16.043 0.8026
Ethane C,Hg 2 30.07 1.4286
Propane C;Hg 3 44.097 2.0431
n - Butane C4Hjy 4 58.124 2.6573
Hydrogen H, 0 2.016 0.2418
Nitrogen N, 0 28.0134 0
n - Pentane CsH, 5 72.151 3.2449
n - Hexane CeHis 6 86.178 3.8551
Ethylene C,H, 2 28.054 1.3230
Propylene C;Hg 3 42.08 1.9257
Carbon Monoxide CO 1 28.011 0.2830
Acetylene C,H, 2 26.038 1.2570
Isobutane (2-Metyl propane) C4Hj 4 58.124 2.6490
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R (gr/mol) (GJ/Kmol)
Isopentane(2-methylbutane) CsHj, 5 72.151 3.2395
Oxygen O, 0, 0 31.9988 0
Water Vapor - Steam H,O 0 18.02 0
Benzene C¢Hs 6 78.114 3.1360
Toluene C,Hg 7 92.141 3.7340
Hydrogen Sulfide H,S 0 34.076 0.5180
Methyl Alcohol (Methanol) CH;0H 1 32.04 0.6382
Formaldehyde HCHO 1 30.026 0.5268
Ammonia NH; 0 17.031 0.3168
n — Heptane C,Hjs 7 100.205 4.4647
n — Octane CsHis 8 114.232 5.0742
n — Nonane CoHyg 9 128.259 5.6846
1-Butene CsHg 4 56.108 2.5408
Sulfur S 0 32.065 0.2788
Cyclopentane CsHg 5 70.135 2.9393
Cyclohexane CeHi» 6 84.162 3.6560
Ortho-Xylene CsHyo 8 106.168 4.3330
Meta-Xylene CsHyo 8 106.168 43318
Para-Xylene CsHip 8 106.168 4.3330
Ethylbenzene CgHio 8 106.168 4.3450
Isobutene (2-Methylpropene) C,Hg 4 56.108 2.5242
cis -2-Butene C,Hg 4 56.108 2.5339
trans-2-Butene C4Hg 4 56.108 2.5303
2-Methyl-1-Butene CsHio 5 70.135 3.1159
2-Methyl-2-Butene CsHyo 5 70.135 3.1088
3-Methyl-1-Butene CsHyo 5 70.135 3.1478
1,2 - Butadiene C4Hg 4 54.092 2.4617
1,3 —Butadiene C4Hq 4 54.092 2.4090
1-Pentene CsHj 5 70.135 3.1296
1,4-pentadiene CsHg 5 68.117 3.0412
2,3-pentadiene CsHg 5 68.117 3.0679
1,2-pentadiene C;sHg 5 68.117 3.0755
2-Methyl-1,3-Butadiene CsHg 5 68.117 2.9842
3-Methyl-1,2-Butadiene CsHg 5 68.117 3.0645
1,trans-3-Pentadiene CsHg 5 68.117 3.0106
1,cis-3-Pentadiene CsHg 5 68.117 3.0176
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Trans-2-Pentene CsHj 5 70.135 3.1450
Cis-2-Pentene CsHjy 5 70.135 3.1495
Vinyl Acetylene C,H,y 4 52.076 2.3620
(1-butyne) Ethyl Acetylene C4Hs 4 54.09 2.4647
N,N-Dimethylformaldehyde (DMF) C;H,NO 3 73.0938 1.7887
acetaldehyde C,H,O 2 44.053 1.1045
4-Vinyl-1-cyclohexene (Butadiene Dimer) CgH,» 8 108.18 4.4022
Methylacetylene C;H,4 3 40.065 1.8487
Methyl mercaptan CH.,S 1 48.109 1.1517
Methyl acetate C;HsO, 3 74.0785 1.4610

Argon Ar 0 39.948 0
Styrene CsHg 8 104.15 4.2190
Ethylbenzene CsHio 8 106.167 4.3450
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319 0.0 H, \
47.0 89.0 CH, Y
7.8 34 C,H; v
5.8 1.2 C;Hy €
1.5 0.2 iso-C,H;y D
1.4 0.3 n-C,H 3
0.4 0.1 iso-CsH;, %
0.1 0.0 n-CsH; A
3.7 5.0 N, q
0.4 0.8 CO, \e.
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LHV, X Qo o
n X k k 2 .
k= (i X LHV, ) xi X LHV,, eSS | R
23.685 (F-Y0) Jsoz 51 | (Jge 2o p0/100( (1) Jge
0 0.2418 0 0.0 H, \
0.714314 0.8026 0.89 89.0 CH, Y
0.04858022 1.42883 0.034 3.4 C,H; ¥
0.0245172 2.0431 0.012 1.2 C3Hy £
LHV _0.80405 _ 0.005298 2.649 0.002 0.2 iso-C4H IA)
NG 23685 ; 0.0079719 2.6573 0.003 0.3 n-CHyg 2
3394 x 1073 =L .
sm3 0.0032395 3.2395 0.001 0.1 iso-CsH '
0 3.2449 0 0.0 n-CsH,; A
0 0 0.05 5.0 N, q
0 0 0.008 0.8 Cco, \.
n
Zk:l(Xk X LHV) - 1.000 100.0 £ o
= 0.80392
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n
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