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Module Objectives 



GAS??? 
Understanding some common terms 

• Natural Gas 
• Associated Gas 
• Non Associated Gas 
• Sales Gas 
• LPG 
• NGV 
• CNG 
• LNG 
• Town Gas 
• Manufactured Gas 
• Flue Gases 
• Biogas 

• GPP 
• Dehydration 
• Sweetening 
• Transmission 
• Distribution 
• Refining 
• GTL 
• BLEVE 



OVERVIEW OF  
HYDROCARBON CHEMISTRY 



Hydrocarbon 



Roles of Carbon in HC Formation 



Hydrocarbon 



PIANO 
A hydrocarbon analysis using gas 
chromaatograph to determine the propotion of  
paraffins (P), isoparaffins (I), aromatics (A), 
naphthalenes (N) and olefins (O) present in 
petrol or other hydrocarbon fuels 



PANO 
A hydrocarbon analysis using gas 
chromaatograph to determine the propotion of  
paraffins (P), aromatics (A), naphthalenes (N) 
and olefins (O) present in petrol or other 
hydrocarbon fuels. 



3 Basic Structures 



Which can results in … 



Variations name 



Unsaturated 
Unsaturated hydrocarbons are hydrocarbons that 
have double or triple covalent bonds between 
adjacent carbon atoms 

https://en.wikipedia.org/wiki/Hydrocarbon
https://en.wikipedia.org/wiki/Covalent_bond
https://en.wikipedia.org/wiki/Covalent_bond
https://en.wikipedia.org/wiki/Covalent_bond
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Atom


Aromatics 



Non Hydrocarbons 



Sulphur Compounds 



Nitrogen Compounds 



Oxygen Compounds 



Other Compounds 



Petroleum Products 



Raw Natural Gas 



STATE OF MATTERS 
(REVIEW) 



States of Matter (Review) 



Phase Diagram 



Gas Law Fundamentals 



Some related questions ….. 



Are LPGs gaseous or liquid? 

LPG exists in two different forms, liquid and gas (vapour).  
The pressure and temperature at which it is stored determines which kind 
you have. 
As a liquid, it is stored in a pressurised vessel. 
It is typically used as a gas (vapour) but there are liquid applications, as 
well. 

How Does LPG Work? 

LPG is stored under pressure, as a liquid, in a gas bottle.   
It turns back into gas vapour when you release some of the 
pressure in the gas bottle by turning on your gas appliance. 
The LPG gas vapour is held in the top of the bottle and the liquid 
LPG at the bottom, as shown in the accompanying image. 
Almost all of the uses for LPG involve the use of the gas vapour, 
not the liquefied gas.  

http://www.elgas.com.au/for-home/choosing-an-lpg-appliance


Can NG (methane) be liquified? How? 

 NG converted from gaseous  to liquid form for ease of 
storage or transport. NG can be converted into 
liquefied natural gas (LNG), a process called 
liquefaction. LNG is natural gas that has been cooled 
to –260° F (–162° C), changing it from a gas into a 
liquid that is 1/600th of its original volume. 
 

What about in LNG tanker? Why? 
How? 



Why NG transported through pipeline 
in the gaseous state? 

If in liquid form – temperature very low (-162oC) so very 
difficult to maintain the pipe from freezing and other problem 
related with low temperature. Furthermore need to install 
extra equipment to convert back to gaseous from liquid form 
before sending the natural gas to consumer. 



What is the physical state of NG in the 
NGV tank? Why? 

Although vehicles can use natural gas as either a liquid or a 
gas, most vehicles use the gaseous form compressed to high 
pressures. LNG need extra equipment so gaseous form is 
preferred 

NGV is either use CNG or LNG 
 
If CNG – gaseous state ,  
If LNG – liquid state, liquified natural gas,  



SOME COMMON TABLES OF  
PROPERTIES AND CHARACTERISTIC 

OF HYDROCARBONS &  
HYDROCARBON GASES 



Electrochemistry of Corrosion 
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Electrochemistry of Corrosion 



Units of Measurement 
  The standard unit of volume used in natural gas measurement is a cubic 

feet corrected to a standard pressure and temperature (scf). Large 
volumes of natural gas are usually expressed in units of one thousand 
cubic feet (Mcf) 

 When a gas sample is analyzed, however, the composition is usually 
expressed in mole percent –the percent (by number) of moles of the 
particular substance out of the total molecules of the gas. This is roughly 
equivalent to volume percent. For example, the molecular weight of 
water is 18, so a mole of water is 18 grams and contain  6.022 x 10-23 
molecules. 

 Moles are often used in chemistry because they make it easier to keep 
track of quantities of substances involved in chemical reactions. 

 One mole of oxygen will react with 2 moles of hydrogen to form one mole 
of water 

 However, there would be an excess of hydrogen if one gram of oxygen 
were reacted with 2 grams of hydrogen.   

 



Physical Properties of Gases 



Specific Gravity (SG) 



SG of multi-components fuel can be calculated as follows 



Tutorial 1 



Example calculation of SG for NG before 1995 

Symbol Composition 
(vol%) 

 (A) 

Specific  
Gravity 

 (B) 

(A) X (B) 

 100 

CH4 84.75 0.555 0.4704 

C2H6 10.41 1.048 0.1091 

C3H8 0.98 1.554 0.0152 

I-C4H10 0.07 2.085 0.0015 

N-C4H10 0.04 2.085 0.0008 

N2 0.39 0.9674 0.0038 

CO2 3.36 1.5291 0.0514 

TOTAL 100.0 - 0.6522 



Lets try to calculate SG for natural gas after 1995 

Symbol Composition 
(vol%) 

 (A) 

Specific  
Gravity 

 (B) 

(A) X (B) 

 100 

CH4 0.555 

C2H6 1.048 

C3H8 1.554 

I-C4H10 2.085 

N-C4H10 2.085 

N2 0.9674 

CO2 1.5291 

TOTAL - 



Lets try to calculate SG for natural gas after 1995 

Symbol Composition (vol%) 

(A) 

Specifik graviti 

(B) 

(A) X (B) 

 100 

C3H8 30.00 1.554 0.4662 

C4H10 70.00 2.085 1.4595 

Total 100.00 - 1.9257 



Boiling Point 

 The temperature at which the vapour pressure 
of a liquid equals the atmospheric pressure 



Dew Points 
 Temperature at which hydrocarbons start to condense 
from agas stream. This is important in gas production 
and transmission because condensation in a natural 
gas line will lower the capacity of the line to carry gas. 
Consequently, there will be problems with 
compressors, dehydrators and other processing 
equipment. More importantly liquids in a gas line 
make it impossible to accurately measure the gas. The 
dew point also allows the heavier gases to be liquefied 
by processing. They are generally more valuable as 
liquids than gas. 



Odour 

 Odorizing is important in gas processing and 
transportation as a relatively inexpensive way of 
determining the location of leaks. Unles it contains 
high concentrations of hydrogen sulfide or other 
contaminants, natural gas is normally odorless and 
nontoxic when it comes out of the ground. Nontoxic 
odorants, such as mercaptans are added during 
processing to make it detectable by sense of smell. 



Heating Value 

  The Btu or British Thermal Unit ia a measure of the energy 
produced by burning natural gas 

 A Btu is equal to the amountn of heat required to raise the 
temperature of one pound of water one degree Fahrenheit at 
62oF 

 The Btu may be expressed as dry, wet or as delivered. The 
dry Btu calculation assumes that there is no water vapor in 
the gas 

 As might be expected, teh wet Btu is calculated on the 
assumption that the gas is saturated with water vapor at 
standard conditions (60oF and atmospheric pressure) 



Heating Value 

  Hence, the wet Btu is less than the dry Btu. The gas 
delivered or actual Btu is calculated by accounting for the 
actual amount of water in the gas based on delivery 
conditions  

 The Btu factors of the individual components in natural gas, 
increase with the number of carbon atoms. The table in 
Figure 1 illustrates the Btu of the most common components 
in natural gas 

Water vapor, though it does not burn, has a heating value as 
defined by this industry. Water vapor has a heating value of 
50.4 Btu per standard cubic foot.  



Table – HC Energy Content 

 

 Carbon    Name  Btu @14.696 psia  

                 Number                                                and 60ºF 
 
   1  Methane   1010.0 
   2   Ethane    1769.7 
   3  Propane  2516.1 
   4  Iso-butane   3251.9 
   5  N-butane  3262.3 
   6  Iso-pentane  4000.9 
   7  N-pentane  4008.9 
   8  Hexane   4755.9 
 



Gross Heat of Combustion/ Gross CV/ HHV 

The amount  of heat released (including the heat  of condensation of water 
vapor) when stoichiometric air/gas mixture is completely burned to 
yield specified products, with both reactants and products at 25oC and 
1 atm. 

 
CV of a gas fuel is determined/measured by Gas chromatography or Boy’s 

Calorimeter.  CV’s for pure/single component gas fuel are usually 
tabulated along with other properties. 

 
Gross CV can also be determined from tabulated heat of formation data as 

shown below: 
 
  CH4(vap) + 2O2(vap)   CO2(vap) + 2H2O( liq) 
   25oC                               25oC 



Gross 



Gross CV, HHV 

 CH4(vap) + 2O2(vap)   CO2(vap) + 2H2O( liq) 

        25oC                               25oC 

 

 Gross CV  

  

  =  nHf  product -  nHf reactant 

  = 1(Hf CO2) + 2(Hf  H2O) - 1(Hf CH4) - 2(Hf O2) 

  = 1mol (-393.5KJ/mol) + 2(-285.84) - 1(-74.85) - 2(0) 

  = -890.3 KJ/mol 



Net  



Net CV, LHV 

 CH4(vap) + 2O2(vap)   CO2(vap) + 2H2O( vap) 

        25oC                               25oC 

 

 Net CV  

  

  =  nHf  product -  nHf reactant 

  = 1(Hf CO2) + 2(Hf  H2O) - 1(Hf CH4) - 2(Hf O2) 

  = 1mol (-393.5KJ/mol) + 2(-241.83) - 1(-74.85) - 2(0) 

  = -802.31 KJ/mol 



                         CV gross = CVnet + Hvap H2O 
 
    For natural gas, Net CV is approximately equal to 90% of the 

gross CV. 
 
    CVnet = 0.9CVgross 

 
 Typical CV for natural gas: 
  Net CV               34.9 MJ/Sm3      919.0 Btu/Sft3 

  Gross CV 38.65 MJ/Sm3   1018.0 Btu/Sft3 

 
    CV will change if the gas composition change. Customers buy the 

energy of the gas, not the volume.  However the amount  of gas 
sold is measured in term of volume not energy (domestic and 
commercials and sometimes industrial).  Gross CV is normally 
used by gas company to charge their customers. 



Heat of Combustion 
 

Standard heat of combustion            of  a combustible  
is the heat of the reaction of that combustible with 
oxygen to yield specific products (i.e. CO2 and H2O), 
with both reactants and products at reference state 
25oC and 1 atm. 
 

  
  

o

cHΔ ˆ

    
reactants

i

o

fi

products

i

o

fi

o

c ΔHvΔHvΔH



Tutorial 2 
 

 

 Calculate the heat of combustion of methane 
(CH4) assuming 

i) liquid water as a combustion product 
ii) vapour water as a combustion product 





Electrochemistry of Corrosion 



Calorific Value (CV) 
 

• Also known as heating value (HV) - Quantity of heat release from combustion 
of unit weight or volume of fuel (MJ/kg or Kcal/kg or Kcal/ m3 or MJ/m3) 

 

– Higher  or gross CV (HCV or HHV) – when liquid water as a combustion 
product – taking account the presence of water vapor in flue gases 

– Lower or net CV (LCV or LHV) – when vapour water as a combustion 
product -  the difference between higher CV and the heat absorbed (latent 
heat) by water in having its phase changing to vapour 

 

• Negative of standard heat of combustion,  … hence CV value is always positive 

 

• The more carbon and hydrogen atoms in each molecule of a fuel the higher will 
be its CV or heating value. 

 

• The larger the amount of inert matters, such as nitrogen and carbon dioxide, or 
water content, present in a fuel the lower the CV will be. 

 



Calorific Value (CV) 
• If latent heat corresponding to 25oC saturation temp. = 44010 kJ/kmol, is 

assumed  
 

• Net CV = gross CV – latent heat of water 
• LCV = (HCV - yH2O.44010)  kJ/kmol,  where yH2O = mol fraction of water 

vapor in flue gases 
   

• From tutorial 2 
 

   HCVmethane  = 890, 330 kJ/kmol 
   LCVmethane  = HCVmethane - vDHvap      
   LCVmethane  = 890, 330 – 2(44010)  kJ/kmol 
        =  802,310 kJ/kmol 
 
• Net CV is aproximately 90% of gross CV. 
 Customers buy the energy of the gas, not the volume. However, the amount of gas 

sold is measured in term of volume , not energy. Gross CV or HCV is normally used 
by gas company to charge their customer 



CV for several gas 
Component Caloric value per unit volume Per unit weight 

Gross Net Gross Net Gross Net 

Name Symbo
l 

Kcal/Nm3 

Btu/Nm3 

Kcal/Sm3 

Btu/Sm3 

Kcal/kg 

Btu/kg 

Hydrogen H2 3053 

12115 

2573 

10210 

2893 

11480 

2439 

9679 

33998 

134913 

28653 

113702 

Carbon 
Monoxide 

CO 2016 

11968 

3016 

11968 

2859 

11345 

2859 

11345 

2412 

9575 

2413 

9575 

Methane CH4 9537 

3784 

8574 

3402 

9041 

35877 

8128 

32254 

13307 

52806 

11963 

47472 

Ethylene C2H4 15179 

60234 

14211 

56392 

14389 

57099 

13471 

53456 

12005 

47639 

11239 

44599 

Ethane C2H6 16834 

66802 

15379 

61028 

15958 

63325 

14578 

57849 

12408 

49238 

11336 

44984 

Propylene C2H6 22385 

88829 

20917 

83004 

21220 

84206 

19828 

78683 

11690 

46389 

10923 

43345 

Propane C3H8 24229 

96147 

22267 

88361 

22968 

91143 

21108 

83762 

11995 

47599 

11023 

43742 

Butylene C4H8 29110 

115516 

27190 

107897 

27595 

10950 

25775 

102282 

11602 

46040 

10837 

43004 

N-Butane C4H10 32022 

127071 

29520 

117143 

30355 

120456 

27983 

111044 

12323 

48901 

11360 

45079 

I-Butane C4H10 31781 

126115 

29289 

116226 

30127 

119552 

27764 

110175 

12231 

48536 

11272 

44730 



Heat of Combustion, ΔHc 

 
The heat of the reaction of that combustible with 

oxygen to yield specific products (i.e. CO2 and 
H2O), with both reactants and products at 

reference state 25oC and 1 atm. 

CV = -ΔHc 

 

 

 

Hence CV is always positive 
 



Tutorial 3 
 Natural gas contains 85% methane and 15% ethane by 

volume, calculate the gross heating value of this fuel mixture 
in KJ/Sm3  and KJ/Kg from the standard heat of combustion 
of methane and ethane. 

 

 

 
 
 
• HCVmix =  yi HCVi   

• AMWmix =  yi MWi  (g/mol, kJ/kmol) 

 
 

kJ/mol9.5591ĤΔO(l);3H(g)2CO(g)O
2

7
(g)HC

kJ/mol3.908ĤΔO(l);2H(g)CO(g)2O(g)CH

o

c22262

o

c2224







Molecular Weight (MW) 

The sum of the atomic weight of the atom that constitute a molecule. 
  
Example:  
 
 C3H8 + 5O2   3CO2 + 4H2O 
  
[3(12.01)+ 8(1.008)] + 5[2x16]  3[12.01 + 2x16] + 4[2x1.008 + 1x16] 
                              44.094 + 5 (32)   3(44.01) + 4 (18.016) 
                                        204.094  204.094 
 
 Unit of molecular weight: (mass/mole) 
 Example: H2O: 18.016 g/mol or kg/kmol or lbm/lb-mole 



Vapour Pressure 

    If T and P correspond  to a point on the vaporization curve 
on PT diagram  of a pure substance, then: 

 

 P is the vapor pressure of the substance at temperature T  

 

 T is the boiling point of the substance at pressure P  

 

 We can use Antoine equation, Cox Chart, Thermodynamic 
Table/Diagram to determine the vapor pressure of pure 
substance. 



Flammability Limit 

A range of fuel and air proportion in which combustion can 
be self-sustaining is known as flammability limits - These 

limits have limiting lean (lower limit) and limiting rich 
(upper limit) 

 



Flammability Limits 

 A range of percentage (by volume) of gas in air/gas 
mixtures within which the mixture can be ignited. 

 

 Example: 

 

               NG  : 5% to 15%   

   Propane : 2% to 10%   

   H2  : 4% to 75% 



Flammability Limits 
 

• Combustion will take place and be self-sustaining only if 
fuel and air are mixed within a certain range of mixture 
proportion 

 

• A range of fuel and air proportion in which combustion can 
be self-sustaining is known as flammability limits - These 
limits have limiting lean (lower limit) and rich (upper 
limit) 

 

• A premixed fuel-air mixture will only burn as long as the 
fuel concentration is between the upper and lower 
flammability limits,i.e. UFL and LFL 

 

 



Flammability Limit 

 

   LFL  UFL 

CH4  5%  15% 

C3H8  2.1%  9.5% 

Burn only in this range with ignition depend on T & P 



Flammability Limit 

Flammability limits for fuel mixtures may be calculated by Le 
Chatelier's law: 

where C1, C2 ....Ci [vol.%] is the proportion of each gas in the 
fuel mixture without air.  



Flammability Limit 

 flammability range is widen when temperature is increased 
 



Flammability Limit 
Effect of oxidant (O2) 

 
Expand the flammable range by increasing the upper limit 

  Inflammability limit, % gas in the mixture 

Gases In Air In oxygen 

  Lower Upper Lower Upper 

Ethylene 3.1 32.0 3.0 80.0 

Methane 5.3 15.0 5.1 61.0 

Ethane 3.0 12.5 3.0 66.0 

Hydrogen 4.0 75.0 4.0 94.0 

Carbon monoxide 12.5 74.0 15.5 94.0 



Flammability Limit 

Flammability limit of combustibles containing diluents can be 
represented as below; 















dil

mixdilmix
y

FLFL
100

100
,

FLmix, dil  = vol. % flammability limit (lower or upper) of the combustibles  
     containing diluents in air 
FLmix   = vol. % flammability limit (lower or upper) of the pure combustibles 
     in air 
Ydil   = vol.% of diluents in  the fuel mixture 

Effect on diluent (CO2, N2) 
Narrow down the flammability limits by increasing the 

lower limit 



Explosive Limits 

• When the combustion of the fuel is not controlled 
within the confines of the burner system, the 
limits of flammability can be called the Explosive 
Limits. 

 

• The explosive limits of NG are approximately 

LEL =   4% 

UEL = 14%  



Portable Explosion Meters 

• Detect the LEL of fuel gas 

• Eg. M40 Multi Gas Monitor 

• Principle of operations of various explosion 
meters is based on the principle of catalytic 
combustion. Where a filament consists of catalytic 
material will initiate the combustion of the 
mixture at low temperature. This causes changes 
in its electrical resistance which wil be detected by 
the meter. 

• Reading less than 100% indicates sample is below 
the LEL.  



 Flame speed 
• Flame velocity as it propagates in the opposite direction of 

air/gas mixture 
 

• The speed at which the mixture is coming out has to be 
adjusted so that the flame will stay on the tip of the burner 
 

• Typical flame speeds are: 
 

NG     : 0.36 m/s 
Butane : 0.38 m/s 



Flame speed 

For any gaseous mixture the flame speed can be 
approximated by the following formula: 

 

.....cba

......cSbSaS
S cba






where 
S               -  flame velocity of the mixture 
a, b, c       - % vol. composition of constituent combustible gases 
Sa, Sb, Sc  -  flame velocity of constituent gases 



Tutorial 4 

Calculate the maximum flame velocity of a gas mixture 
containing (by vol.)  
 
 85% CH4  
 10.4% C2H6  
 0.98% C3H8  
 0.11% C4H10  
 0.39% N2  
 3.12% CO2  



Flame Velocity 

• The rate of flame surface propagation into the un-burnt 
combustible mixture to ensure continuous and successful 
flame propagation 
 

• Also known as burning velocity or combustion velocity. 
 

• Flame velocity depends on the fuel-air mixture composition 
and attains maximum for mixture slightly richer in fuel 
content than the stoichiometric compositions and rises if the 
initial temperature is increased  or the pressure of the system 
is decreased 
 
 



Ignition Temperatures 

 The temperature at which the rate of oxidation increase 
abruptly (burst into flame). 

 

 e.g.:   

   NG    : 704oC  

   Commercial Propane  : 530oC 



Ignition Temperature 
An amount of energy externally supplied to initiate combustion is 
called ignition energy and its corresponding temperature is known 
as ignition temperature. The minimum ignition energy is a measure 
of required energy for a localised ignition source, like a spark, to 
successfully ignite a fuel-oxidiser mixture. 

 

 

Lowest Tempt for 
combustion to initiate 



Ignition Temperature 

• The  ignition energy depends on the fuel concentration 

– For most combustible fuels the minimum ignition energy is 
between 0.1 and 0.3 mJ in normal ambient air. 

 

• Minimum ignition temperature also decreases with increasing 
pressure 
 

 

 
 
 
 
 

 

 

 

 



Flame Temperature 

The temperature of the flame corresponds to heat generated 
during combustion process 
 
Flame temperature of fuel depends on 
 
• Calorific value 
• Volume and specific heat of total gaseous products 
• Losses by radiation 
• Latent heat in water vapour in the combustion products 
• Endothermic dissociation of gaseous molecules, mainly 

CO2 and H2O 



Flame Temperature 
 

• The flame temperature is strongly a function of fuel concentration 

• The maximum adiabatic flame temperature occurs close to the 
stoichiometric composition (i.e. 9.5% methane in air) 

• Adiabatic flame temperature of methane combustion  for initial 
conditions 1 atm. and 25°C. 

 

 

 

 

 

 

 

 
 



Example 9 



Question? 



THE END 

 

 

Thank you for the attention!! 



Associated Gas 

Associated gas, is a form of natural gas which is found with 
deposits of petroleum, either dissolved in the oil or as a free "gas 
cap" above the oil in the reservoir.[1][2] Historically, this type of gas 
was released as a waste product from the petroleum extraction 
industry. It may be a stranded gas reserve due to the remote 
location of the oil field, either at sea or on land, this gas is simply 
burnt off in gas flares. When this occurs the gas is referred to 
as flare gas 

https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Associated_petroleum_gas
https://en.wikipedia.org/wiki/Stranded_gas_reserve
https://en.wikipedia.org/wiki/Stranded_gas_reserve
https://en.wikipedia.org/wiki/Stranded_gas_reserve
https://en.wikipedia.org/wiki/Stranded_gas_reserve
https://en.wikipedia.org/wiki/Stranded_gas_reserve
https://en.wikipedia.org/wiki/Gas_flare
https://en.wikipedia.org/wiki/Gas_flare
https://en.wikipedia.org/wiki/Gas_flare


Associated Gas 

Associated gas is gas produced as a byproduct of the production of crude 
oil. Associated gas reserves are typically developed for the production of 
crude oil, which pays for the field development costs. The reserves 
typically produce at peak levels for a few years and then decline. 
 
Associated gas is generally regarded as an undesirable byproduct, which 
is either reinjected, flared, or vented. According to 2010 statistics from 
the US Energy Information Administration,[1] worldwide approximately 
4.3 Tcf/yr of gas was flared or vented, and an additional 17.1 Tcf/yr of 
gas was reinjected. The need to produce oil and dispose of natural gas (as 
is the case with associated gas) requires unique approaches in the field-
development plans. 

http://petrowiki.org/Associated_and_nonassociated_gas
http://petrowiki.org/Associated_and_nonassociated_gas
http://petrowiki.org/Associated_and_nonassociated_gas


Sweet or Sour Gas 

Sweet Gas is natural gas that is found as a hydrogen 
sulfide. The gas may also not contain any quantities 
of carbon dioxide. The composition of the gas 
determines whether it is sweet or sour. Sweet Gas in 
its purest form can be used with very little refining. 
It is not corrosive in nature; hence it is relatively easy 
to use as compared to sour gas. When natural gas 
contains high levels of acidic gases such as hydrogen 
sulfide, it is referred to as acid gas. If it contains high 
levels of sulfur, it is referred as sour gas. 



LPGases 

Liquefied petroleum gas or liquid petroleum 
gas (LPG or LP gas), also referred to as 
simply propane or butane, are flammable mixtures 
of hydrocarbon gases used as fuel in heating 
appliances, cooking equipment, and vehicles. 

https://en.wikipedia.org/wiki/Propane
https://en.wikipedia.org/wiki/Butane
https://en.wikipedia.org/wiki/Flammable
https://en.wikipedia.org/wiki/Hydrocarbon
https://en.wikipedia.org/wiki/Fuel
https://en.wikipedia.org/wiki/HVAC
https://en.wikipedia.org/wiki/HVAC
https://en.wikipedia.org/wiki/HVAC


Industrial Gases 
Industrial gases are gaseous materials that are manufactured for use in Industry. 
The principal gases provided are nitrogen, oxygen, carbon 
dioxide, argon, hydrogen, helium and acetylene; although a huge variety of gases 
and mixtures are available in gas cylinders. The industry producing these gases is 
known as the industrial gases industry, which is seen as also encompassing the 
supply of equipment and technology to produce and use the gases.[1] Their 
production is a part of the wider chemical Industry (where industrial gases are 
often seen as "speciality chemicals"). 
 
Industrial gases are used in a wide range of industries, which include oil and 
gas, petrochemicals, chemicals, power, mining, steelmaking, metals, environmental 
protection, medicine, pharmaceuticals, biotechnology, food,water, fertilizers, nuclea
r power, electronics and aerospace. Industrial gas is sold to other industrial 
enterprises; typically comprising large orders to corporate industrial clients, 
covering a size range from building a process facility or pipeline down to cylinder 
gas supply. 
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NGV – Natural gas vehicle 
CNG – Compressed NG 

LNG – Liquified NG 

A natural gas vehicle (NGV) is an alternative fuel vehicle that 
uses compressed natural gas (CNG) or liquefied natural gas (LNG) as a 
cleaner alternative to other fossil fuels.  
 
Compressed natural gas (CNG) (methane stored at high pressure) can be 
used in place of gasoline (petrol), Diesel fuel and propane/LPG 
 
Liquefied natural gas (LNG) is natural gas (predominantly methane, CH4, 
with some mixture of ethane C2H6f) that has been converted to liquid form 
for ease of storage or transport. It takes up about 1/600th the volume of 
natural gas in the gaseous state 
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Retail price of automotive fuels 
(2004/2016)  

FUEL PRICE, RM/LITRE 

NGV 0.5~0.6/1.05 

Petrol (Ron95) 1.42/1.75 

Diesel 0.83/1.70 



Town Gas & Manufactured Gas  

Coal gas is a flammable gaseous fuel made from coal and 
supplied to the user via a piped distribution system. Town 
gas is a more general term referring to manufactured gaseous 
fuels produced for sale to consumers and municipalities. 
 
Manufactured gas – also known as artificial gas. Before NG 
was produced, company manufactured gas from coal, or coal 
and oil mixture from petroleum. 
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Flue gas 

Flue gas is the gas exiting to the atmosphere via a flue, which is 
a pipe or channel for conveying exhaust gases from a fireplace, 
oven, furnace, boiler or steam generator. Quite often, the flue gas 
refers to the combustion exhaust gas produced at power plants. 
Its composition depends on what is being burned, but it will 
usually consist of mostly nitrogen (typically more than two-
thirds) derived from the combustion of air, carbon 
dioxide (CO2), and water vapor as well as excess oxygen (also 
derived from the combustion air). It further contains a small 
percentage of a number of pollutants, such as particulate 
matter (like soot), carbon monoxide, nitrogen oxides, and sulfur 
oxides 
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Biogas 

Biogas typically refers to a mixture of 
different gases produced by the breakdown 
of organic matter in the absence of oxygen. Biogas 
can be produced from raw materials such as 
agricultural waste, manure, municipal waste, plant 
material, sewage, green waste or food waste. Biogas 
is a renewable energy source and in many cases 
exerts a very small carbon footprint. 
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GPP – Gas Processing Plant 

Natural-gas processing is a complex industrial process 
designed to clean raw natural gas by separating impurities 
and various non-methane hydrocarbons and fluids to produce 
what is known as pipeline quality dry natural gas 
 
Natural-gas processing plants purify raw natural gas by 
removing common contaminants such as water, carbon 
dioxide (CO2) and hydrogen sulfide (H2S). Some of the 
substances which contaminate natural gas have economic 
value and are further processed or sold 
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Dehydration 

Hydrates- crystalline substances formed by associated molecules of hydrogen and 
water and having a crystalline structure. Natural gas hydrates look like wet pressed 
snow turning into ice. Having accumulated in the gas pipeline, they can choke or 
completely block the pipe and cause damage to the system's operating conditions. 

 
When large gas volumes are transported, dehydration is the most efficient and 
economical means of preventing the hydrate formation in the trunk pipeline. The 
existing methods for gas dehydration in the field fall into two main 
groups: absorption (dehydration by liquid media) and adsorption (dehydration by 
solid media). 
 
The dehydration is aimed at the depression of the water dew point below the 
minimal temperature that can be expected in the gas pipeline. 
Gas dehydration by liquid media is most widely used in the gas industry. 

 



Sweetening 

Gas sweetening is a process that has to be executed to remove 
hydrogen sulphide (H2S)  from gasses. Gas sweetening is 
sometimes referred to as amine treating. 
 
With absorption and chemical reactions it is possible to 
remove H2S and CO2 from natural gas and liquid hydrocarbon 
streams 



Gas Transmission 

High Pressure - 500 psig to 1000 psig (3400 – 6900 kPa) 



Gas Distribution 



Refining & GTL (Gas to Liquid) 

Gas refining are processes of converting natural gas 
to products. Examples of these processes are 
catalytic conversion of gas to liquid products, such 
as methanol or fuels (Fischer-Tropsch) and 
cryogenic liquefaction to liquefied natural gas 
(LNG) 



The BLEVE is an explosion due to flashing of liquids when a 
vessel with a high vapour pressure substance fails. 

Boiling Liquid Expanding Vapour Explosion 
(BLEVE) 


