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Introduction

- Improve specific reactor throughput

- increase fines content acceptable in feed

- reduce steam consumption and consequent gas condensate production
- recycle tars/oils to extinction

- increase CO/H,-yields

 Technology successfully tested with a wide range of coals and proven on
commercial size gasifier units until 1991

« First commercial plant at Schwarze Pumpe, Germany, from 2000 until 2007,
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Lurgi and BGL Comparison
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Key Benefits of BGL

high specific throughput
* Low oxygen consumption (ca. 0.5-0.6 kg / kg Coal)
* Low steam consumption (ca. 0.3-0.4 kg / kg Coal)
* Lower aqueous liquor production

» Fuel flexibility (nearly all coal types and other types
of fuels (e.g. waste) can be processed)

» Excellent load following capabilities
 Modularity (spare/reliability)

« Slag as by-product is non-leachable (vitrified) and
can be utilized (road work)
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New Development

» Caking behaviour depending on coal type
» Typical caking range between 350 °C and 500 °C

* Design challenges
» Internally cooled rotating equipment
e High torque
» High temperatures
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BGL Stirrer for Caking Coals
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Commercial BGL

Current Activities
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Commercial BGL

China
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BGL in China - Hulunbeie

Application

Feedstock

Features

Status

Syngas for the production of 500,000 t/'year Ammonia, 800,000
t/'year Urea

Domestic dried and briquetted lignite

Two (2) + one (1) BGL gasifiers (40 barg operating pressure)
Synthesis gas production 119.000 Nm?3/h

- Installation of entire plant completed in 2011
- Gasifiers have been operated for limited time (limited feedstock)
- Technical issues with plant units (briquetting unit and ASU)
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BGL in China - Hulunbeler
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BGL in China - Hulunbeler
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BGL in China - Yituo

Fuel gas for industrial complex — Substitution of 18 existing fixed bed
low pressure gasifiers

Application

Feedstock Local hard coal

Features One (1) + one (1) BGL gasifiers at 30 bar
Gas production 43.000 Nm3/h

Start-up 2013
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BGL in China - Yituo
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BGL in China - Yituo
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BGL in China - Yituo
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BGL in China — China Nati¢

Application

Feedstock

Features

Start-up

Status

Syngas for the production of 1,000,000 t/year Ammonia, 1,750,000
t/'year Urea

Weakly caking bituminous coal

Five (5) + two (2) BGL gasifiers (40 barg operating pressure) with
stirrers

Synthesis gas production 295.000 Nm?3/h

2013

Detailed Design finished — Review May 2012
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Commercial BGL

USA

India
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Location of facility South Heart, North Dakota, US

Application H2 Production (approx. 4.7 million Nm?3/d for power production) and
utilization of CO, (2.1 million mt/yr) for enhanced oil recovery (EOR)

Features Two (2) + zero (0) BGL gasifiers using briquetted lignite

BGL in India

Client Shriram EPC Ltd., Chennai, India

Location of Facility Dharma, Orissa, India
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Pilot Scale Slagging Gasiii

— Investigation of liquid slag behaviour under high
pressure

— Characterisation of slag from different ash
compositions

« Additionally, the facility
allows for testing of coals
to demonstrate the
applicability of “unknown”
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Pilot Scale Slagging Gasii

— 0.6 minner diameter

— Three tuyeres (inlet nozzles for
gasification agents)

— Reactor and Quench in one vessel
» Characteristics / Consumption figures:
— Operating pressure 40 bar
— 1.38 t/hr subbituminous coal (Polish coal)

— 3




ENVIROTHERM

 BGL technology for all gasification routes applicable
 New development of stirrer for BGL gasification of caking coals
e Currently 14 gasifiers are installed or in construction phase

* Projects for production of fertilizers, SNG and fuel gas
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your attention!

Mathias Olschar




