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Coal VE

For many hundreds of years coal has been used as a fuel. Large- , " . X ; .
E ‘ﬁi;f:“ > T — % WRIEL o + 1—H~g s £ Aﬁ}j i R
scale use started in the 18™ century when the coal powered steam i PRk — BRI ST > TR AR AR

engines of the Industrial Revolution replaced the water wheel.  FEENZTEHU T /K - BERINMBIEREDZ (A - —fRAGR » BEREIST

Coal is generally classified as follows: FEATE -
Fixed Carbon Volatile Matter Gross Heating Value
Class or Ranking |Group (wt % drymmmf) (wt ?ﬁ% mmf) (kcal/kg moist mmf)
mEsSE @A S SR A SRS
HiEH ok HEHL TRANT
Meta-anthracite (5= { LI E) > 98 <2
%sggcitic Anthracite (FEfE L) 92-98 2-8 >7.800
Semi-anthracite (JAHEE L) 86—92 8-14
Low-volatile bituminous ({6 &% G ) 78 — 86 14-22 >7,300
o Medium-volatile bituminous (7 &8 &% {7 fE) 69 — 78 22-31 >7,800
o High-volatile A bituminous (/&g ALGRIEL) <69 >31 - 7800
High-volatile B bituminous (7= E 8B As Above ([5]_E) As Above ([5]_E) 7200 - 7800
High-volatile C bituminous (/5[ {H 25 CAR T L) As Above ([5] I) As Above (@ ) 6400 - 7200
Subbituminous A (AZRZRIELE) 5800 - 6400
:S),‘K‘E’;é“mi“““s Subbituminous B (BAXZELE) As Above (F_E) As Above () 5300 - 5800
Subbituminous C (C4KZTELE) 4600 - 5300
Source: ASTM Ranking System (mmf: mineral matter free)

Coal formation: _Coal forms from vegetation. JRESHTAR : WA - HAIFE2

en a plant dies, it will decay. Over geological ) o oo | yrcsm . .

time, the buried plant will be subjected to high & 1§f%}_lifj %%%i?@ﬁ tﬁ’ﬁ%ﬁ?m

pressures and temperatures, which will vary TEYIESZF SRR Sohs 2 @ HFTRSZHIEE

according to burial depth and 7 K 3 R ey R B ek i

geological events. With time, —

the vegetation will be trans- Kﬁﬁﬂz& T HIE

formed into peat and then Ve b E LR E

into coal. o FEEEE I o

Coal quality is controlled by: . R :

e Tyoeof 4 PRATEZEAUAN - e
o TEYIHIRESA pe <

Type of vegetation
® Burial depths , fempera- e bR :

o IEIEFATEY ~ ALK | Typical example of a peat bog on a Scot-
98] tish mountain.

ture and pressure
o EYUBRONE | e RS

® Length of time that the
vegetation is buried

Coal “ranking” is directly proportional to carbon content and heat value WY TEELR | B A e R EMERY IELL - (IR - KAy RS E
ar.1d indirectly proportional to sulfur‘,. motSTrur‘e and VO|0TI|? confem‘. The BRI o R GR, » S AT S g R
higher the rank, the better the quality. Higher rank coal is typically hard- ey L L o e s .
ened by high burial pressures and has a darker color and is called hard F) o BRI - — RN R TR - T H e
coal or black coal. Low rank coal is called brown coal or lignite and these %% > T8 FBEEEECERIE - M {EARAVEIERAITE BRI - 1EmasMA AT
are often shallow geologically younger coals that are of lower economic = B HEE - E S (B e R E RN E S DREAN

value. Commercially, coal is marketed primarily based on its heat value - , = e g b = e
: - ) - WA S EIEIARES » BRI AT

while taking into account ash content, sulfur, moisture and volatiles. Af- t ;,ﬁiébx z}/\ﬁ{/i_ﬂi ﬁ%’/\ﬁ@ BRI T4

ter coal is burned in power stations the ash by-product can be processed H - NREUKERS - (FRERAE -

and blended with cement for construction purposes.
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Different coal types have different physical and chemical properties
and different end uses. The diagram below summarizes the use of
each type of coal.
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The terms Thermal coal and 2R AR S
Coking coal are commonly used. CARBON and HEATING VALUE HIGH W I 28] 35 4%
S FE 4
Both these coals have a similar *‘E{%ﬁﬁ A
logical origin. Thermal coal SR © 1SN
geological origin. Thermdl coa HIGH MOISTURE CONTENT \ P
(“steam coal") is the world's most SIS R ER IV
abundant fossil fuel: it is higher A SJE o
e e e —— | Y 2 5 - B4
In moisture content and lower In E Low Rank Coal Hard Coal (r Ej]jjﬁﬁ )ET_H_
6,400 kcal/kg AR IELE
carbon content and burned for B 7%, ST 55 DU
steam to run turbines to generate E | 1 | A LEERS
) . . ) = fHE Vg
elecTr“‘ICI‘rym power P'“"JSZ Coking & |jgnjte  Subbituminous Bituminous Anthracite = H AL AR
coal ("metallurgical coal") is high- = 17% 0% S 19 B EASE
er in carbon content and is mostly = & [ ! ! e e e
) . o | [ [ R ke R
used in the metallurgical pro- = I I Thermal  Metallurgical I i -
cesses to supply heat and carbon & : : Steam coal Coking coal : ol GRS
(to be a reducing agent for iron r ! ; | | | R 198 Vo8 I AR 7%
Ori' procefs.ing'). Tlhedpr'iced ofr | I I I I £ FAHEEE
coking coal is largely dependen ; .
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Mining Method Industrial uzes
Shallow coal seams are extracted

by surface mining: the overbur-

denis first removed and then the coal seam
is systematically mined in strips. Deep coal seams are extracted using
underground mining methods such as the Room and Pillar or the Longwall
methods. In the former the deposit is mined by a network of rooms
leaving pillars of coal to support the roof: this means that the total
percentage recovery is reduced significantly. In Longwall mining, the
deposit is mined section by section with the roof temporarily held by
artificial supports. In this instance the recovery rate can reach over
75%. Surface mining has a much lower cost than underground mining.
Transportation and processing

Another major issue which affects coal production cost is transporta-
tion. Mined coal is typically transported by conveyer or truck over short
distances and by trains, barges and ships over long distances. Coal can
also be mixed with water and transported by pipeline as coal slurry. The
type of transport will also be dictated by the quality of coal and the
economics of the fransport cost. For example, lignite will not be sold
internationally because it is of low quality while high quality (rank) coals,
such as those from Queensland and supplied extensively to China and
transported to international markets by ship. To make it more cost
effective, higher rank coal is also processed to meet specification set by
end users. Coal washing is adopted to remove impurities and harmful
elements. Raw coal is first crushed to specific size then separated using
the difference in relative densities. Water used in this washing process
is often referred as Blackwater, and contains hazardous substances and
has to be treated properly to avoid environmental problems.
Environmental Issues

Coal mining raises environmental concerns which are common to all mining
activities, such as soil erosion, dust, noise and water pollution. Old coal
mines may cause land subsidence and many documented examples exist in
Europe from mines worked during the Industrial Revolution. These issues
can be mitigated with a proper mining plan.

Probably the greatest environmental concern associated with coal mining
is the release of greenhouse gas, nhamely methane which causes global
warming and acid rain. The burning of coal also produces particulates and
other greenhouse gases such as oxides of carbon, sulfur and hitrogen. In
the 1950s London was famous for its smog, the result of the burning of
coal to produce heat for households.
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Source: World Coal Association (www.worldcoal.org)

Industrial uses
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Clean coal technologies have been developed to tackle environmental
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challenges by increasing efficiency and
reducing emissions.

Methane extraction

Methane is a gas formed as part of the
process of coal formation. Methane, as a
greenhouse gas, is not only 23 times more
harmful than carbon dioxide, it is also highly
combustible. Methane extracted from un-
touched coal seams is referred to as Coal
Bed Methane (CBM). Methane from working
mines is referred to as Coal Mine Methane
(CMM), and from abandoned mines as aban- e
doned mine methane (AMM). To ensure mine
safety and reduce greenhouse gas emission, |
methane is often extracted from the mine
and fed into gas pipelines to be utilized as a
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supply of natural gas.

Currently, PetroChina Company Limited, China Petroleum & Chemical
Corporation, CNOOC Limited and Enviro Energy International Hold-
ings Ltd are the four HK listed companies which hold the licenses to
extract methane in China. Canada has one of the most advanced
methane extraction technologies.

Coal to Liquids and Gasification

Coal liquefaction is a process that converts Coal to Liquid Fuel (CTL).
Liquid fuel can be used as a substitute for petroleum/diesel. These
fuels are sulfur-free, low in particulates and nitrogen oxides, and can
be used by the automotive industry and for domestic purposes. As
coal is widely deposited compared to oil and gas, CTL is suitable for
countries that rely on oil imports and have domestic reserves. South
Africa has adopted the technology since 1955, and has the only
commercial CTL operation today.

Underground Coal Gasification (UCG) allows better use of coal
reserves by converting unworked coal - coal still in the ground - into
a combustible gas which can be used for industrial heating, power
generation or the manufacture of hydrogen, synthetic natural gas or
diesel fuel. The basic UCG process involves drilling fwo wells into the
coal, one for injection of the oxidants and another well some dis-
tance away to bring the product gas to the surface.

Carbon Capture and Storage and Carbon Capture and Recycling
Modern coal technology applications allow more efficient use of coal
and reduce the emission of methane and sulfur. However, the burn-
ing of coal will always produce carbon dioxide. Carbon Capture and
Storage (CCS) and Carbon Capture and Recycling (CCR) are two
solutions that help address this issue. CCS injects the carbon diox-
ide to be stored into deep geological formations while CCR recycles
carbon dioxide by passing it through plants to create new energy by
means of photosynthesis. None the less, to reduce particulates
released into the atmosphere, various precipitators, filters, and
scrubbers are used in a commercial combustion system.

Facts:

® Today, coal generates about 40% of the world's elec- Written by
tricity.

® Coal is mined on all almost all continents except Antarc-
tica.

® Coal is a fossil fuel and is far more plentiful than oil or
gas.

® At current rates of coal production about 119 years of
coal supply remains worldwide. In contrast, proven oil
and gas reserves are equivalent fo around 46 and 63
years at current production levels.
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Reform of Resource Tax in the PRC
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Australia Introducing Carbon Tax
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China Plans to More Than Double Coal-Gas Output by
2015 Jul 15/7/2011 <Bloomberg News>
BT EPE IR E R ER

China, the world's largest energy user, plans to more than dou-
ble production of its coal-bed methane in five years by 2015
to cut reliance on oil and coal.

The country aims to increase its annual output to 21 billion
cubic meters by 2015 from 8.6 billion cubic meters in 2010,
China Petrochemical Corp., the nation's second-largest oil and
gas producer, said in its online newsletter today, citing a five-
year plan. The fuel, also known as coal-seam gas, is a form of
natural gas trapped in coal beds.
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Zhongyu Gas Holdings Limited (8070)
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Possible Sale of Partial Interest in a CBM Subsidiary
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China Shenhua Energy Company , US and Russia in
Mongolia Coal Deal
R HEE ( 1088) (AR T SIS Rt 107 2 ) B 35 B 1 3 A R
( Peabody Energy) =FEHMME » I FERKEK
RBAE LML —52 1 Tavan Tolgoi JEWRIEH » & P HIFE (L
EHH 40%HHE -
Tavan Tolgoi frA 5 m KEEM & - HEER LR 65 (&
WE o HEA BRI EE - LR P HY Tsankhi
HEEY 12 fEE > Hh 68%EHEM - MIFEER 1500 &
sHE O TR AR A 30 4 -
HHEE FHEFEREEMGE 2500 EuE > SR KR
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B o B S R TS I B A — K ¢
AT R EPS (11E) EPS (12E) PE PE
(RMB) (RMB) (11E) (12E)
TN 171 2.09 2.34 119 10.6
o B 1088 2.31 2.44 12.8 12.1
TR 1898 0.69 0.77 12.3 1.1
EL - 1393 057 0.77 9.3 6.8
Tk 1733 0.29 0.39 8.8 6.5
E R 639 0.35 0.39 11.8 10.4
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Disclaimer

The content and comments in this newsletter are provided for educational and
marketing purpose and for general distribution only and cannot apply to any
single set of specific circumstances. We publish this newsletter only for or sub-
scribes in Hong Kong. All care is taken in producing this newsletter; however, we
accept no responsibility for accuracy of info supplied.
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