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- SASOL VALUES

= Integrity

= Continuous Improvement
- Safety

= Customer Focus

« Winning with people

= Excellence in all we do
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- SOUTH AFRICA : where on the world atlas?
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Secunda Operations
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Arial views of the Sasol Secunda
Operations — Coal Preparation
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- SASOL FACTS (2004)

= ~31 100 employees

Annual turnover of $8 747 million (R60 151 million)

Operating profit $1 354 million (R9 314 million)

Total assets $ 11 833 million (R73 486 million)

Amongst the top 5 companies in South Africa

Sasol facts 2002; Sasol annual report 2002
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- Sasol high level historical overview

1950
1954

1955

1964

1969
1974
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S.A. Coal, Oil & Gas Corporation founded

Sigma Colliery starts production in April
Gasification testing starts in November

First production at Sasol One -
8 drums of creosote

Sigma Colliery produces 20 millionth ton...
(only ten years after commissioning)

Natref oil refinery in Sasolburg commissioned

Sasol Two announced
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- Sasol high level historical overview

1976

1979

1992
2001
2002
2003
2004
2005

Construction of Sasol Two starts
First functional Secunda colliery, Bosjesspruit

Sasol Limited listed on the Johannesburg Stock Exchange.
Sasol announced plans to construct Sasol Three

Wonderwater open cast strip mine commences near Sasol One
Coal production by Sasol Mining (51.3 million tons of coal)
Sasol announces major GTL initiative

Sasol listed on New York Stock Exchange

Introduction of natural gas in Secunda and Sasolburg

Gasifiers in Sasolburg turned off
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- Sasol : Coal to Syngas...background

= Coal used as main feedstock to produce Syngas via Sasol-Lurgi FBDB

Gasification
= South African plants gasify £30 M tons of coal to Syngas
= 97 FBDB Gasifiers... (17 Sasolburg) and 80 in Secunda

= Since 2004 Sasolburg operations changed to Natural Gas and
Secunda feed supplemented by Natural Gas (4% of total production)
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THE SASOL PROCESS (1)
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- Sasol-Lurgi Fixed Bed, Dry Bottom Gasifier

—h
Bunker /
Feeder
Coal Quench
lock | liquor
(]
Quench
cooler
—P Crude
Rotating gas
grate <4—— Steam &
oxygen
Ash
lock
<
Ash to

sluiceway

= Relatively low exit temperature

(670°C)
= Coarse Coal
= High Ash Coal

= High H,/CO ratio (1.5-1.9)

C + 0, »CO,

C + %40, < CO

C + CO, < 2CO

C +H,0 < CO +H,

C + 2H,0 < CO2 + 2H,
CO + H,0 «> CO, + H,

C + 2H, <> CH,

CO + 3H, <> CH,+H,0
CO, + 4H, <> CH,+2H,0
C + H,0 < %4CO, + %CH,

AH = -394kJ/mol
AH = -110kJ/mol
AH = +172kJ/mol
AH = +131kJ/mol
AH = +90kJ/mol
AH = -41kJ/mol
AH = -75kJ/mol
AH = -206kJ/mol
AH = -165kJ/mol
AH = +7.7kJ/mol
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- Sasol’s Process Experience

= Manufacture more than 200 fuel and
chemical products which are sold to
customers in over 100 countries

= Provide 30% of South Africa’s fuel
from its 150,000bbl/d synthetic fuels
facility

= Secunda is the world’s largest
petrochemical complex built at one
time on a single location

= Secunda collieries together
comprise the world’s largest
underground mining complex

Sasol has 50 years experience in development of Fischer-Tropsch
catalysts, reactors and processes producing fuels, chemicals and power
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- The focus of this presentation

= Focus of this presentation is

= 0on syngas production from coal by the Sasol-Lurgi Fixed Bed Dry
Bottom gasification process,

= jt's CCT challenges,

= the successes R&D has had and the current approach to CCT by
the R&D and Technical teams within Sasol

= Excluded to this presentation is
= detail pertained per challenge and success story

= detail regarding the incorporation of natural gas in both Secunda
and Sasolburg Operations

= the steam generation operations, FT, reforming, refinery etc
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Sasol-Lurgi gasification tar production
and work-up process
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- Traditional Definitions of “Clean Coal Technology”

= “Clean Coal Technologies (CCTs) are defined as technologies
which enhance both the efficiency and the environmental
acceptance, extraction, preparation and use of Coal . These
technologies reduce emissions, reduce waste, and increase the
amount of energy gained from each tonne of coal”

= Source: World Coal Institute.

= “Clean coal technology: describes a new generation of energy
processes that sharply reduce air emissions and other
pollutants compare with older coal-burning systems”

= Source: DOE - Office of Fossil Fuel Energy.

= Essentially zero or near-zero emission standards can be
considered the major drivers for CCT.



X o

SasoL | 5
reaching new frontiers
- Outline of Presentation

= Background on Sasol

= Focus of this presentation

= Traditional definitions of “Clean Coal Technology”

: Sasol’s challenges in broad

= Some CCT aspects under consideration by the SCT team
= Going forward — Sasol’s approach (focus on SCT team)

= (Conclusions



SAasOoL

reaching new frontiers

- Sasol is unique
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Sasol is not just another syngas generator, refinery or chemical
plant but rather a unique combination of all

Environmental footprint from Fixed Bed Gasification very
different from:

= high temperature slagging process

= refinery process

= traditional chemical plant operation

As responsible corporate citizen, Sasol takes unique approach
to CCT
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- Some current CCT challenges

= Air quality - Specifically CO, and H,S

=  Water quality

= Fine coal storage/utilization

= Ash storage/utilization

= QOther by-product specifications, tar etc

= Trace & heavy metal elements (e.qg.
Hg, Pd, Se etc)

= Energy efficiency
= Carbon efficiency

WCI 2004 alignment

*Particulate emissions

*Trace elements (particularly Hg, As, Se)
*NOx & SOx

*CO, reduction, and CO, elimination
*Waste (ash & carbon)
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- Broad Categories of CCT Value Chain

= Mining & storage
= Selective mining to reduce sulphur & toxic elements
=  Mine effluent
= Safe & efficient coal extraction

= Coal beneficiation / handling
= Blending strategy & coal blend behaviour
= Manipulation of beneficiation to improve coal quality
= Reduction in fines generation

= Coal utilization
= Flexible gasification technologies for range of fuels
= Fine coal utilisation (combustion)
= Combined cycle gasification

= Gas clean-up / pollution control
= CO, sequestration
= Recycling of pollutants to gasification
= Hot gas clean-up (SOx, NOx, Particulates)
= VOC emissions control
= Waste / ash treatment
= Ash minimisation by improved process efficiencies
= Water balance
= Upgrade of ash for unique applications
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- Some CCT aspects under consideration by R&D — CO,

= CO, is captured — what now?

=  South Africa in very different position
= Virtually no in-land sequestration options

= No real deep empty mines
= No saline aquifers

= Very little possibility for sequestration at sea

= Sasol’s approach

Thermodynamically capped by end products produced

Jointly involved with government and ESCOM in CO,SLF to identify
and work up possible solution

Also looking at utilization of CO, in innovative manner
Looking at non-carbon sources for energy supply
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- Some CCT aspects under consideration by R&D — H,S

Sasol to reduce H,S emissions

Appropriate emission measurement and management system
agreed with Government

Plant cut-back when permit is exceeded

Through Conceptual Development studies a number of end of
pipe solutions were developed e.g. sulphuric acid plant, sulphur
plant etc

Innovative R&D conducted by SCT team to investigate solutions
at origin e.g. de-stoning of coal



Some CCT aspects under consideration by R&D — ultra
fine coal

= Ultra fine high ash coal expensive to process and normally stored
in slime dam

= Innovative solution by SCT team

= Agglomerates from fine coal as feedstock for:
= Gasification
= Steam station

= |nnovativeness required in the meeting of very stringent specs for
gasification re:

= \Water resistant
= Thermal strength
= Mechanical strength
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- Some CCT aspects under consideration by R&D — coarse

ash

= Applications for coarse ash

= Mineralogy of coarse ash generated by process differs somewhat
from fly ash generated by steam and power generation

= Predominant factor is in lower glassy fractions, thus less
pozzolan

= |nnovative studies resulted in the following options:
= Brick making component
= Cement and concrete extender
= Land backfilling — ground remediation
= Chemical products including AISO,
= Improved pozzolanity in-situ
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- Some CCT aspects under consideration by R&D - tar

= Tar stream optimization for optimal utilisation in e.g. petrol/diesel

= In general tar not seen positively from environmental view due to
amongst others the carcinogenic properties, VOC'’s etc

= Medium temperature tar less carcinogens than high temperature tar
= Pitch from medium temperature tar even more favourable

* |nnovative studies into binder pitch and carbon products such as
super capacitor etc

= Medium Temperature tar exceptional in road construction
especially w.r.t. time for drying



Some CCT aspects under consideration by R&D —trace
and heavy elements

= Trace heavy metal elements (e.g. Hg, Pd, Se etc) effectively
handled in Rectisol

= Rectisol one of the best solutions for gas clean-up

= Pure gas to FT exceptionally low quantities of undesirable
elements e.g. Hg, H,S

= |nnovative studies into speciation of elements

= |nnovatively applying soft ware packages such as Fact Sage
= |dentify which elements are of possible concern

= Address appropriately
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Some clear successes within the FBDB Sasol-Lurgi
environment

1. Tar carcinogenic properties far below that of high temp tar

2. Carcinogenic properties of pitch derived from tar far below
high temp tar derived pitch

= Pitch - carbon reduction material (coke) and binder pitch
3. Trace element characterization in coal completed
4. Trace and heavy metal components studies:
= Hg speciation addressed
= Heavy metal speciation program
5. Fine coal utilization — size upgrading e.g. briqueting
6. Coarse ash utilization in brick making
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- Going forward: Sasol’s approach to CCT

1. With Sasol’s uniqueness in mind it is important to realize
that Sasol has to determine it’'s own standards

2. How to go about this, is the challenge

3. The approach set by Sasol comprises the following:
1. Compile the environmental footprint

2. Use the Region specific standards, Country specific
standards, World Bank standards

3. Compile a GAP through comparison

4. ldentify the critical areas, less critical areas and non-critical
areas
5. Appropriately address these areas identified through the

strengths of it's innovative employees in e.g. Sasol
Technology
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Sasol Technology’s approach to address CCT in
current operations

1. Spemfymg the New Environmental Standards for operations

A new std has been set for e.g. Secunda (as captured in the “Secunda Emission Strategy” and “VOC
Program”) Current emissions levels compared to World bank standards. Priorities have already been
set.

Ref is made to BAT, RACT (Reasonably Achievable Control Technology), BACT, and LAER. RACT
used for benchmarking

End of pipe solutions

2. ldentify and Quantify the Environmental Footprint

Bench the existing technologies as applied in Secunda operations against so called “clean coal
technologies” across the value chain.

E.g. iso-kinetic studies on air emissions from stacks etc

Categorize in short , medium and long term studies

Appropriate Technology group to focus on specific option

Implement appropriately through Sasol's Stage Gate and BD&I model
Make the whole process inherently cleaner

3. CCT Landscape Tracking

Accountability CCT Tracking Group

Continuous scan the technology landscape identifying and tracking progress wrt the application of
clean coal technologies.
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- The approach by the SCT team in the CCT program

= Qver-all the approach followed by R&D on CCT aspects is as
follows:
= Understand the chemistry and process of gasification
= Understand coal fundamentally (non classical)
= Understand environmental footprint generated by technologies

= Compare baseline results with country and world bank standards
ect and identify gaps
= Align with company strategy (including international ventures and
local optimization) and ensure understanding of impact on CCT
aspects and identify gaps
= |dentify and prioritise opportunities for improvement
= Develop as far as possible by-streams into value adding products
= Conduct studies into innovative solutions where required
= Apply available technologies through other Technology partners
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- Concluding remarks

= Sasol’s uniqueness makes it very difficult to compare face to
face with other refineries, chemical plants etc

= Develop own standards according to best practises

= |dentify the gaps

= Scan environment for solutions and implement appropriately
= Understand the chemistry fundamentals if required

= |nnovatively work at solutions from different perspectives and
approaches (CD, R&D, OPI, TM)

= Turning by-products into useable/saleable product

= Challenge operational paradigms and utilise in-house
technology options




