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Liquefied natural gas (LNG) is natural gas that has been cooled down to
liquid form for ease and safety of non-pressurized storage or transport. It
takes up about 1/600th the volume of natural gas in the gaseous state at
standard conditions for temperature and pressure.

The liquefaction process involves removal of certain components, such as
dust, acid gases, helium, water, and heavy hydrocarbons, which could
cause difficulty downstream. The natural gas is then condensed into a
liquid at close to atmospheric pressure by cooling it to approximately -
162°C (-260°F). The gas extracted from underground hydrocarbon
deposits contains a varying mix of components, which usually includes
mostly methane (CH.), along with ethane (C;Hg), propane (CsHg), and
butane (C4H10). The acidic elements such as H,S and CO,, together with
oil, mud, water, and mercury, are removed from the gas to deliver a clean
sweetened stream of gas. The density of LNG is roughly 0.41 kg/liter to 0.5
kg/liter, depending on temperature, pressure, and composition,
compared to water at 1.0 kg/liter.
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LNG is odorless, colorless, non-toxic, and non-corrosive. It typically
contains more than 90% methane. The heating value depends on the
source of gas that is used and the process that is used to liquefy the gas.
The higher heating value of LNG is approximately 50 MJ/kg or 21,500
BTU/Ib; the lower heating value of LNG is 45 MJ/kg or 19,350 BTU/Ib.

The volumetric energy density of LNG is approximately 2.4 times that of
compressed natural gas (CNG), which makes it economical to transport
natural gas by ship in the form of LNG. The LNG is stored in a specialized
double-walled insulated tank at atmospheric pressure ready to be
transported to its final destination. International LNG transport travels by
special tanker ships. Once on site, the LNG must be stored in vacuum
insulated or flat bottom storage tanks. When ready for distribution, the
LNG enters a regasification facility where it is pumped into a vaporizer
and heated back into gaseous form. The gas then enters the gas pipeline
distribution system and is delivered to the end-user.
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https://zh.wikipedia.org/wiki/%E7%A2%B3%E6%B0%AB%E5%8C%96%E5%90%88%E7%89%A9
https://zh.wikipedia.org/wiki/%E5%A4%A9%E7%84%B6%E6%B0%A3
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Fuel; the primary use of LNG is to simply transport of natural gas from the

source to a destination.
Akl (B8R T%H - XEH R\

BITER) RIEARE

(3) Em#H1E
Quality:
ltems LNG Test Methods
CNS ASTM
Methane Content (mol.%) Min. 85 13275 D1945
GPA2261
Butane and Heavier (mol.%) Max. 2.0 13275 D1945
GPA2261
Sulfur Content (mg/Nm3) Max. 35 14476 D3246
14665 D5504
Gross Heating Value Min. 9,000 14765 D3588
(kcal/Sm3) Max. 10,000 GPA2172
mE :
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CNS ASTM
BiR=ZE (mol.% ) Min. 85 13275 D1945
GPA2261
TEMEEE (mol%) Max. 2.0 13275 D1945
GPA2261
Mmim=2 (mg/Nm3) Max. 35 14476 D3246
14665 D5504
HEE ( kcal/Sm3) Min. 9,000 14765 D3588
Max. 10,000 GPA2172
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Composition listed as fo

llows:

Component Name CAS Number Concentration (% Volume)
Methane 7-82-8 88~93
Ethane 74-84-0 <9
Propane 74-98-6 1~5
n-Butane 106-97-8 0.1~1
Isobutane 75-28-5 0.1~1
Nitrogen 7727-37-9 0.1~1
n-Pentane 109-66-0 0.01~1
|sopentane 78-78-4 0.01~1
Hexane 110-54-3 0.01~0.1
Carbon dioxide 00124-38-9 <1
Oxygen 7782-44-7 <0.1
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» Appearance: Colorless liquid (refrigerated gas)

e (Odor: LNG is odorless; it does not exhibit the characteristic odor of
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natural gas.

»  Odor Threshold: N/A*; LNG is odorless.

* Melting Point/Freezing Point: No data available

* pH:N/A

* Boiling Point: -259°F (-162°C)

*  Flammability: Liquid LNG is not flammable, but its vapors are
flammable.

» Decomposition Temperature: Not applicable

*  Flash Point: < -306°F (< -188°C)

* Auto-Ignition Temperature: 999°F (537°C)

* Lower Explosive Limit (volume % in air): As low as 4.0% depending
upon LNG composition; the higher the ethane content, the lower the
lower explosive limit.

* Upper Explosive Limit (volume % in air): As high as 15.0% depending
upon LNG composition; the higher the methane content, the higher
the upper explosive limit.

»  Vapor Pressure: Approximately 700 psia at -110°F

* Vapor Density: 0.0435-0.0481 Ib/ft3 at 14.7 psia and 60°F

* Liquid Density: 3.5-4.0 Ibs/gallon at -260°F (H20 = 8.33 Ibs/gallon at
60°F)

* Solubility in Water: Negligible, below 0.1%

* Partition Coefficient (n-octanol/water): No data available

» Evaporation Rate (n-butyl acetate = 1): >1
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UN Number: UN1972

UN Proper Shipping Name: Natural gas, refrigerated liquid
Transport Hazard Class: 2.1

Packing Group: N/A*

Environmental Hazards:

Special Precautions:

*N/A indicates not applicable; LNG is not authorized to be transported in
non-bulk packages under DOT regulations.
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The LNG export market share worldwide in 2021 is in the diagram shown
below: Qatar and Australia were the world's largest exporters of LNG in
2021. Both countries each accounted for 21 percent of global LNG
exports. The United States followed, after having grown its liquefaction
capacities and is on the way to becoming the largest export market in the

coming year.
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