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Coal Energy in India
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Clean coal technology is important because:
« Coal is abundant and will remain a major source of energy for future years

« Emission from coal based generation is a matter of serious concern



Surface Coal Gasification

Coal put in gasifier with oxygen and steam where heat
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Product: Syngas
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UNDERGROUND COAL GASIFICATION

Low Air Emissions CO2 Separation

Electricity
Production ‘

' Gas Cleaning

i

CO?Z separation
Stream to unmineable coal

S Production Well
ﬂﬁ“m H2.CH4.CO
02 + minor

Oxveen + Wate !
v r constituents

Stressed & q-::nmanﬁna}cd Zohe

Coal Seam \\-J_d_ )
e ‘\\_
Ash + Char

W

—_—




WHY UCG?

UCG eliminates much of the energy waste associated with moving waste as well as useable

product from the ground to the surface
UCG produces less greenhouse gases and has the adv ggﬁr geologlc carbon storage. The
well infrastructure for UCG can be use y for geologic CO, sequestration

operations. It may be possible ‘ts st@ the reactor zone underground as well as

adjacent strata.
No surface ga31flc g stems are needed; hence capital costs are substantially reduced
UCG 1s particularly advantageous for deep coal deposits and steeply dipping coal seams

since at these conditions less gas leakages to the surroundings and high pressures favour

methane formation.



UCG potential

Coal and Lignite reserves in India ( in Billion Tonnes)

Proved Indicated Inferred Total Extractable oy
extractable

Coal 114.002 137.471 34.39 285.862 45.231  240.631
Lignite 6.146 25.794 8.966 40.906 5.7816 35.1244
Total 120.148 163.265 43.356  326.768 51.013 275.755



POTENTIAL USE OF UCG IN INDIA

Location Reserve, Deposit Depth, m
million tonnes

Mehsana and Shobhasan 63,000 Ligno-bituminous | 700 to 1700
areas in Gujarat coal
Lapanga (Chordhara), South Bltuml ¢ 100 to 500
Karanpura Coalfield
Palana - Merta Road, near 2 57['\ ,} ngnlte 100 to 200
Bikaner city in Rajasthan

South Sayal, South ‘ 99 Bituminous coal | 300 to 540
Karanpura Coalfielde _ €, ¢/
;"J
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COAL LIQUEFACTION

The reaction of coal liquefaction is the
conversion of coal into liquid by the
thermal decomposition and

HYDROGEN & hydrogenation with catalist under

CATALYST pressurized condition

LIGNITE  BROWN COAL"
2000 - 4000 kcalikg

DISTILATION

SUB-BITUMINOUS COAL"
4000 - 6000 kcalikg

HYDROGENATION 00 Feakc

10.000 kcallkg »
GAS OLINE KEROSINE
%
HEATING &

PRESSURIZING It is more effective to use low rank

coal with low energy density and
limited utilization as the feedback
for liquefaction

BITUMINOUS COAL"
6000 - 7000 kcallkg

“Moisture and ash containing basis



Methods

Direct Liquefaction:

« Dissolves coal in a solvent at elevated temperature and
pressure  \

p, o4
« Combined with hydrogen gas and a cgt >
saxsy

Indirect Liquefaction: f\
« Involves first ga51W3Wwed by reacting carbon

monoxide and h ogether
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Comparison of Processes

DIRECT INDIRECT
LIQUEFACTION LIQUEFACTION

Adds hydrogen to break down Compl b&akdown of coal
the coal wi sﬁim?fd oxygen

Dissolves in a solvent followed by M‘A@ removed from the
hydrocracking ﬁ“\ 3 ®neas

Operates at 450 C and 170%3254‘ \‘5 Syngas reacted over catalyst at

Light products are distilled y 5 300 C and 20 bars

Medium and hea@di@h?es Produces a lighter suite of
ol.:)te_une(.i from % i products; high quality gasoline
distillation and petrochemicals

Liquid yields of 70% of the dry Oxygenated chemicals
weight of coal feed

Further upgrade is needed for
use as transportation fuels




Conclusion

Coal gasification with carbon capture and storage (CCS), surface or underground,
also offers a practical medium-term option for the continuing use of coal and a
bridging strategy to eventual energy production with zero emi‘*;ions, 1c.

renewable energy and the hydrogen economy. "\;‘}
o %
The gaseous and liquid fuels, thus produgadﬁzﬁv&lp to reduce our
i 1)y
import dependence. < OV
11

48\
UCG can utilize low grad‘eﬂ j—n‘}dia that are available in Gujrat, Rajasthan
and Tamil Naduv‘bmj% y:

Though less )(&luting still many challenges exist which have to be tackled

Extensive pilot studies are required in different categories of mines in India to

suit the technology.

Indian mining industry and research institutes should come forward in a big way

to take Gasification and Liquefaction activity forward in India.
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