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(CH4) 85 95 86.1
(C2H6) 2 9 6.1
(C3HS8) 0.5 3 2.31
(IC4H10) 0.2 0.3 0.29
(NC4H10) 0.25 0.5 0.45
(IC5H10) 0.1 015 0.12
(NC5H10) 0.06 0.1 0.08
C6H14 _ 0.02 0.2 0.05
N2 2 5.7 4.4
(607 0.1 0.4 0.1
H2S 1(mg/sm) 5 (mg/sm )
H2S 1.25(ppm) 6.25 (ppm)
9250(kcal/m) 9750 (kcal/m) 9400
0.6 0.66 0.641
T=15.5°c (According to ASTM: D 3588-91)
Molecular Weight of Air = 28.964
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Khangira | Gonbadly | Shoorjeh Kangan | Bidbland | Sarkhun | Qeshm
Year 2000 Unit
n Refinery | Refinery Refinery Refinery | Refinery | Refinery | Refinery
H2S( ppm) 2.80 0.00 0.00 1.20 2.20 10.00 0.00
COo2 0.00 0.76 0.69 0.00 0.36 0.53 0.09 %mol
N2 0.50 1.36 1.27 5.57 0.62 5.75 10.83 %mol
C1 98.50 95.13 95.57 88.22 84.23 88.09 84.55 %mol
c2 0.69 1.67 1.36 4.00 9.18 3.41 1.86 %mol
C3 0.07 0.39 0.42 1.20 343 1.28 0.98 %mol
C4(1SO) 0.02 0.12 0.16 0.25 0.35 0.28 0.25 %mol
C4(Normal) 0.03 0.19 0.24 0.34 0.62 0.38 0.51 %mol
C5(1SO) 0.02 0.10 0.11 0.14 0.95 0.12 0.22 %mol
C5(Normal) 0.02 0.13 0.12 0.09 0.08 0.08 0.20 %mol
Cé+ 0.16 0.14 0.06 0.19 0.18 0.08 0.51 %mol
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Year Bifule CH4 H2 (% ) Total
2005 2 5 2
2010 6 5 2 8
2015 7 5 14

10
2020 8 23
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Top ten countries
with the largest NGV vehicle fleets - 20132512
{millions)
Rank | Country Registerad | e Registered
fleet fleet
1 |lran 3.50| 6 |Haly 0.82
2 Pakistan 279 Fi Colombia 0.46
3 | Argentina 228 8 | Uzbekistan 0.45
4 | Brazil 1.75| 9 | Thailand 0.42
5 | China 1.58 | 10 |Indonesia 0.38
World Total = 18.09 million NGV vehicles
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Rank # Country #  Continent #  Annual natural gas production (m?) # inf?:ar::a:i‘::n *
— World — 4.359,000,000,000 2010 est.
1 | B= United States Morth America 581,400.000,000 2012 est.
2 | pmm Russia Eurasia 669,700,000,000 2013 est.
— | i European Union — 164,600.000,000 2012 est.
3 | i Iran Asia 162.600,000,000 2012 est.
4 | |+l Canada Morth America 143.100,000,000 2012 est.
5| mm Qatar Asia 133,200.000,000 2011 est.
6 | g Norway Europe 114,700,000,000 2012 est.
7 | ] China Asia 107.200,000,000 2012 est.
8 | & Saudi Arabia Asia 103.200,000,000 2012 est.
S| Algeria Africa 82,760,000,000 2011 est.
10 | o Metherlands Europe 80,780,000,000 2012 est.
11 | ™ |ndonesia Asia 76,250,000,000 2011 est.
14 | BE Malaysia Asia 51,730,000,000 2011 est.
13 | = Uzbekistan Asia £2,900.000,000 2012 est.
15 | e EQypt Africa 61,260.000,000 2011 est.
12 | i@l Turkmenistan Asia 64.400,000,000 2012 est.
16 | Jj=Q Mexico Morth America 53,960,000,000 2012 est.
17 | IE= United Arab Emirates | Asia 52.310,000,000 2011 est.
18 | == Bolivia South America 48.970,000,000 2012 est.
19 | gl Australia Cceania 48,240,000,000 2012 est.
20 | E2 United Kingdom Europe 40,990,000,000 2012 est.
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Temperature [*C]
-163 -143 -123 -103 -83 -63 -43 -23 -3 17 37
500 | T T T f T 1 5 T i T i T | ) B | =11 T
‘_*:.:: | | Storage density of natural gas under certain pressure and temperature conditions
5y g, 8 O O i LT , T
450 ‘:::\\\15‘“1-?" L] 1 1 liquid storage (LNG, liquified natural gas) ]
\\‘H“‘-:-:__-\!‘*HIH““‘H-.‘_‘_‘ 2 pressurised storage (CNG - compressed natural gas)
400 -LNG :“\_“‘::_\___R :,“"‘*— L [ T 3 transcritical storage (cryo compressed) =
350 RESSNgRNunS 71000 bar i
- I N\‘\H ~ HEH——-ﬁ_; LT T
T NN [T = 700 bar,aial_x
v 300 i - i T | - — A = : — — - e ——— :
% ! - L ! gy 500bar—y | | |
Y ——isobare _ | ‘ H““HH_L_ i i B e
=, 1 i . { | » 1 | | |
< 2°0 17 —saturation line | 1 i ‘-.,_\.\ =T i
{2 ¢ critical point | | e 30? t.}arlﬁ____h_
o i " | I
200 —_ _— — —_—— : : : e
i | 0w
| | | [ \\ 200 bar__
| T | |
150 -—All data plotted for pure methane T \\ L1l CNG
{main component of natural gas). ) \ ~L_| ‘ ‘
100 -—WWith rising percentage of other : : =~ L '
alkanes the storage density // \_1__ 100 bar—-—._‘________‘_:_h
T |
50 - increases. | R . | | . | | [
1] ‘ | | LT T 50 bar
0 ‘ ——t— | | | |
110 130 150 170 190 210 230 250 270 290 310

Temperature [K]
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Typical Composition of Natural Gas
Methane CHy 70-90%
Ethane CoHg
Propane C4Hg 0-20%
Butane CaH1p
Carbon Dioxide CO5 0-8%
Oxygen 0O, 0-0.2%
Nitrogen N, 0-5%
Hydrogen sulphide H>S 0-5%
Rare gases A He Ne Xe trace
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Boeing is investigating LNG for aircraft fuel. This concept
fuselage shows possible LNG storage configuration.

il s gw 6551 lgixo dun o

Fuel CMNG LMG Diesel Gasoline LPG

o 3
Energy Content STADMIM™ oo 3B3MUL M5MIL 254 MIIL
(Gross heating value) 46-49 MJ/kg

* Energy content varies significantly depending on the source of fuel. Readers are advised to check with
local suppliers for energy content.

oo bl 5 e

" PROVEN NATURAL GAS RESERVES |
TOP TEN COUNTRIES
RUSSIA 42,300/
IRAN 24,021
QATAR 23,191.2|
SAUDIARABIA| | 6,010
UAE|  |5454
UsA| | 4,711
NIGERIA|  |4,497.3 Million
ALGERIA|4,070.7 E%’Si':gfe‘m
VENEZUELA| |3,734.6
IRAQ | | 2,798.1
OTHERS 35,330.5]
Li“l"f‘tt rﬁ?}f?ﬂ'ﬁtﬁeﬁg \Tﬁs-:;! Pgs;itute Earthtrends database,

1)
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World Reserves of Qil, Coal, and Natural Gas

[ WORLD PROVEN CRUDE OIL RESERVES BY REGION ]
MIDOLE EAST: 64.5% 654,605,900,000 BARRELS
; 124
L AMERICA: 11.5% i 20w o SAUDIARABIA 37.8%
caox| 95,461,900,000 E X
oo [ DT e ST B0
; 67159700000 *UAE 14.0%
E. EUROPE: 6.2% -qmmsn USSR: 97.2%) ’g "%mﬁ aa
: 44,390,500,000 s -
ASIA/PACIFIC: m[. B E gﬁgﬂs gg
! 30491 = *OPEC MEMBER
N.AMERICA: z:a%. o ﬁﬂ']:'-“”
: 21,065600,000 ___—————OPEC MEMBERS' SHARE
WEER 2.0%. (NORWAY: 624%) [ I REGION’S TOTAL RESERVES
Source; OPEC Annual Statistical Bulletin, Tables 10and 33
L <www.opec.org/Publications/AB/ pdfADOO2 000, pdf> )
' N ™
PROVEN COAL RESERVES PROVEN NATURAL GAS RESERVES
TOP TEN COUNTRIES TOP TEN COUNTRIES
UNITED STATES m_.nssm: 42,300
68,699.3 IRAN 24,021
58,900.0 QATAR | 23,191.2|
55,597.3 SAUDI ARABIA. 16,010
41,546.7 UAE | | 5,454
SOUTH AFRICA 33,0133 USA 4,711
29,666.7 - NlGEm'_l 4,497.3 Million
Million — tonnes oil
UKRAINE 16,809.0 equivalent VENEZUELA| 13,734.6
14,1533 IRAQ | | 2,798.1
39,157.7 OTHERS | 35,330.5
: R Institute Earthtrends databa urce: World rces Institute Earthtrends database,
L < o mﬁmrgﬂgﬁw 5 * “ ) | <http:/feartht mr?nrg::-
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MAJOR OIL PRODUCERS AND CONSUMERS

E
|

RUSSIA 8,543

MAJOR PRODUCERS

R B PRODUCTION
NIGERIA 219 I CONSUMPTION
BRAZIL 1'!?&%? Thousands of
ITALY kLlZ 1927 Barrels per Day E
FRANCE | 1.991 =
SOUTH KOREA gy 5
INDIA 2.426 S
GERMANY _ 2,664 ot
JAPAN %
CHINA =

USA

Source: BP Statistical Review of World 2004 < isticalreview2004=>
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" WORLD ENERGY USE BY FUEL |
— 1400 | |
= 1 ]
g o -
=
~ Nudlear Energy
5 1000 -H#? Electric
S 800
W
& 600
s
= 400
[ =
g 200 ]:]
= 0 South/
Asia ~ North Europe/ Middle AOMtY  Africa
Pacific America Eurasia  East ,CAMe
This chart includes major commercially traded fuels only. Althou
important in many countries, reliable consumption statistics for fuels
such as wood, peat and animal waste are not available.
\_Source: BP Statistical Review of World Energy 2004, www.bp.com /
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