GERT SIBANDE DISTRICT MUNICIPALITY

NATIONAL ENVIRONMENTAL MANAGEMENT: AIR QUALITY ACT, 2004
(Act No. 39 of 2004)

%m&@éﬁew&e Smisdion Sroence

Concerning Listed Activities

Sasol Chemical Industries (Pty) Ltd

© Tg authorised to continue the process listed below, with the equipment and plant as detailed in licence conditions of
* Licence No. Govan Mbeki/ Sasol Chemical Industries (Piy) Litd 0016/2014/F 01 27 March 2014 on the premises -
T known as Industrial Special Stand number 8488, Secunda Extension 35 situated in Govan Mbeki Local )
< Municipality, Gert Sibande District, Mpumalanga. This Atmospheric Emission Licence is issued to Sasol Chemical
- industries (Pty) Lid operating through its Secunda Synfuels operations in terms of section 41(1) of the .
* National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004) (“the Act”), in respect of Listed ~
© Activity. '

f Category 1: Sub-category 1.1 Solld fuel Combustion Instatlations {excluding any solid material that is regarded as wasie in -
* terins of Waste Act, 2008), Sub-category 1.4 Gas Combustion Installations, Category 2:Sub-category 2.1 Combustion
- Installutions (excluding any solid material that is regarded as waste in terms of Waste Act, 2008), Sub-category 2.2 Cuialytic -
. Cracking Unilts, Cuategory 3: Sub-cuategory 3.3, Tar Processes, Sub-category 3.6 Synthetic Gas Production and Cleanup; 5
¢ Category 4 Subcategory 4.2 Combustion Installations (excluding any solid material that is regarded as waste in terms of -
. Waste Act, 2008}, Sub-category 4.7 Electric Arc Furnaces; Category 5: Sub-category 5.1 Storage and Handling of Ore and
. Conl; Category 6: Organic Chemicils Industry; Category 7: Sub-cafegory 7.1 Production and or Use in Manufucturing of -
¢ Ammonig, Fluorine, Fluorine Compounds, Chivrine and Hydrogen Cyanide, Sub-category 7.2 Production of Acids and
. Category 8: Sub-category 8.1 Thermal Treatment of General and Huzardous Waste

it
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‘Gert Sibande D

Piease address all correspondense to;
The Municipal Manager

istrict Municipality

Office hours: 07:30 - 13:00/ 13:30 — 16:30
(Fridays) 07:30-14:00

P.O.BOX 1748 Tel.: (017) 811 1304

ERMELO Fax: (017) 811 207

2350 Glo Joubert & Qosthuise Streel
ERMELO
2350

E-mait: dan.hlanyane@gsibande.qov.23

=ATMOSPHERIC EMISSION LICENCE AS CONTEMPLATED IN SECTION 43 OF THE NATIONAL
ENVIRONMENTAL MANAGEMENT: AIR QUALITY ACT, 2004, (ACT NO. 39 OF 2004) (NEMAQA)

I, Tsunke Danfel Hlanyane, in my capacity as License officer (hereinafter referred fo as "the Licensing Authority’), in
terms of section 43 of the National Environmental Management; Air Quality Act, 2004 (Act 39 of 2004, hereinafter referred
to as the “Act’), and as provided for in secfion 36{1) of the Act, hereby grant an Atmospheric Emission Licence to the
Applicant.

This Atmospheric Emission Licence is issued to Sasof Chemical Industries Pty (Ltd) in terms of section 41(1) of the
National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004) (“the Act"), in respect of Listed Activity
Category 1: Sub-category 1.1 Sofid fuet Combustion Installations (excluding any solid matetial that is regarded
as waste in terms of Waste Act, 2008}, Sub-category 1.4 Gas Combustion Installations, Category 2:Sub-
category 2.1 Combustion Installations, Sub-category 2.2 Cafalytic Cracking Units, Category 3: Sub-category
3.3. Tar Processes, Sub-category 3.6 Synthetic Gas Production and Cleanup; Category 4: Subcategory 4.2
Combustion Installations (excluding any solid material that is regarded as waste in terms of Waste Act, 2008),
Sub-category 4.7 Electric Arc Furnaces; Category 5: Sub-category 5.1 Storage and Handling of Ore and Coal;
Category 6: Organic Chemicals Industry; Category 7: Sub-category 7.1 Production and or Use in
Manufacturing of Ammonia, Fluotine, Fluorine Compounds, Ghlorine and Hydrogen Cyanide, Sub-category 7.2
Production of Acids and Category 8: Sub-category 8.1 Thermal Treatment of General and Hazardous Waste

The Atmospheric Emission Licence has been issued on the basis of information provided in the company's application
dated 21 July 2011 and information that became available during processing of the application.

The Atmospheric Emission Licence is valid upon signature for a period not exceeding five (05) years. The reason
issuance of the license is for transfer from APPA reg. Certificate to AEL. The Atmospheric Emission Licence is issued
subject to the conditions and requirements set out below which form part of The Atmospheric Emission ticence and
which are binding on the holder of The Atmospheric Emission Licence {"the holder").

1 ATMOSPHERIC EMISSION LICENCE ADMINISTRATION

Mame of the Licensing Authority Gert Sibande District Municipality
Almospherlc Emission Licence Number Govan Mbeki Saso! Chemical industriss Ply (Ltd) 0016/2014/F01
Almospheric Emlssion {icence fssue Dale Upon date of signature
Almospheric Emission Licence Type Review (transfer from APPA reg. Certificale to AEL)
Expiry date 05 years from dale of signature
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LICENSING OFFICER

Govan Mbekl Sasol Chemical Industries Py (Ltd) 0016/2014/501 27 March 2014

Page 1 oF 95




2 ATMOSPHERIC EMISSION LICENCE HOLDER DETAILS

Enterprise Name

Sasol Chemical ldustries (Piy} Ld

Trading as

Secunda Synfuels Operalions

Enlerprise Registration Number {Registratien Numbers I Joint Venture) | 19681 013914707

Registered Address

1 Biurdeslaan
Rosehank
2196

Poslal Address

Private Bag X1000
Secunda
2302

Telephone Mumber {General}

M7 610 2627

Industry Sestor

Peirochemical

Wame of Respensible Officer

Francols Malherbe

Name of Emission Contral Officer

Estelle Marais

Telephone Number 017 610 2895
Call Phene Number (82 902 1989
Fax Number 07 610 4090
Email Address gstelle. marais@sasol.com
After Hours Contact Details 082902 1989

Land Use Zoning as per Town Planning Scheme

Industrial Speclal

Stand number 8488
Secunda Extension 35
3. LOCATION AND EXTENT OF PLANT
3.1 Facllity Address
Physical Addess of the Premises Synliels Road

Sasol Synfirels
Secunda, 2302

Sescription of Siie (Erf}

Highveld Ridge Mpumalanga

Coordinates of Approximate Centre of Operations

Lafitude:
Longitud

Extent (km?) 2 405 heclares
Elevation Above Mean Sea Level {m} 1597m
Province fdpumalanga

Metropoiian/District Municipality

Gert Sibands Disirict Municipatity

tocal Municipality

Govan Mbeki Locat Municipalily

wasignated Pricrity Area

Highveld Priorily Area

I,
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3.2 Description of surrounding land use {within 5 km radius)

Figure 2: Locality map illustrating the area and activities within (5km) radius

.
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4, GENERAL CONDITIONS
441, Process and ownership changes

{a) The holder of the atmospheric emission licence must ensure that all unit processes and apparatus used for the
purpose of undertaking the listed activity in question, and all appliances and mitigation measures for preventing
or reducing atmospheric emissions, are at all times propetly maintained and operated to the minimum of
manufactures specifications.

{h) No huilding, plant or site of works related to the listed activity or activities used by the licence holder shall be
extended, altered or added o the listed activity without an environmental authotisation from the competent
authority if needed for such extention, alteration or addition. The investigation, assessment and communication
of potential impact of such an activity must follow the basic assessment procedurs as prescribed in the
Environmental Impact Assessment Regulations published in terms of section 24(5) of the National
Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA), as amended.

{c) Any changes In processes or production increases, by the licence holder, will require prior approval by the
licensing authority. Any changes fo the type and quantities of input matetials and products, or to production
equipment and treatment fagilities will require prior written approvat by the licensing authority.

(d)The licence holder must, In wiiting, inform the licensing authoriy of any change of ownership of the enterprise.
The licensing authority must be informed within 30 working (thirty) days after the change of ownership. The
licence holder must immediately on cessation or decommissioning of the jisted acfivity inform, in wriing the
licensing authority.

(e} The licence holder must immediately on cessation or decommissioning of a listed activity inform, in writing the
licensing authority.

4.2 Generat duly of care

(@} The holder of the license must, when undertaking the listed activity, adhere to the duty of care obligations as set
out in section 28 of the NEMA. The ficense holder must undertake the necessary measures to minimize or
contain the atmospheric emissions. The measures are set out in section 28(3) of the NEMA.

{b) Failure to comply with the above condition is a breach of the duly of care, and the license holder will be stibject
to the sanctions set out in as set out in Chapter 7 Section 52 of NEMAQA (Act no, 39 of 2004), Chapter 10,
Section 89 of the National Health Act 61 of 2003, Section 28 of the National Environmental Management Act
108 of 1998, Chapter 16 section151 of the National Water Act, and Chapter 7 section 68 of the National Waste
Management Act, including any provisions contained in the By-laws.

4.3.  Sampling andlor analysis requirements

() Measurement, calculation and for sampling and analysis shalt be catried out in ascordance with any nationally or
internationally acceptable standard in line with NEMAQA {schedule A). A different method may be acceptable to
the licensing authority as long as it has been consulted and agreed to in wriling and to the satisfactory
documentation necessary in confirming the equivalent test reliability, quality and equivalence of analyses has
been submitfed. :
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{b) The licence holder is responsible for quality assurance of methods and performance. Where the holder of the
licence uses external laboratories for sampling or analysis, only accredited faboratoties by the national
accreditation body shall be used. The cerlified copy of the license and the accreditation of the external
laboratory must be submitted to the ficense authority annually including its external audits certification.

{c} The licence holder must ptior using any methodology obtains written approval from the licence authority for use
of stich methodology for compilation of compliance sampling reports.

(d) The licence holder must provide the licensing authority on request with raw data obtained during sampling and
or analysis including proof of agreed methodology used to reach the final results submitted for compliance.

44, General requirements for licence holder

(a) The licence does not relieve the licence holder to comply with any other statutory requirements that may be
applicable to the carrying on of the listed activiy.

(b) A copy of the licence must be kept at the premises where the listed activity is undertaken. The original ficence
must be made available to the environmental management inspector / air quality officer or an authorised officer
representing the ficensing authority who requests to see it.

{¢) The licence holder must inform, in writing, the licensing authotity of any change to its detalis but not limited to the
name of the emission control officer, postal address andfor elephonic details within 5 working days after such
change has been effected.

{d) The ficence holder must hold an environmental / health consultation forum meetings with affected and interested
parties bi —annually fo give feedback on the impact of the facility on refated matters, and must provide written
prove of such consuitation to the licensing authority bi-annually.

4.5. Statutory obligations

The licence holder must comply with the obligations as set out in Chapter 5 of NEMAQA (Act no. 39 of 2004),
Chapter 10 and 11 of the National Health Act 61 of 2003, National Environmental Management Act 108 of 1998,
National Water Act n0.36 of 1998, and National Waste Management Act no. 59 of 2008 including all refated
Municipal and District by-laws.

4.5. Annual payment of atmospheric emission licence processing fee
The licence holder must, for the period of validity of the ficence, pay or make arrangement for the paymont of the

prescribed processing fee or district licence tariff to the licensing authority in fine with the District tariff by-law or tariff
policy in terms of MFMA {Act no. 56 of 2003) and NEMA:QA (chapter 5 (37)

S
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5  NATURE OF PROCESS

51  Process Description

5.1, Utilities

51.4.4  Steam Plant

Steam is used in various processes throughout the factory and for generating electricity. The Steam plant generates
steam from 17 bollers using fine coal and boiler feed water. Electricity Is genetated by means of 10 steam driven
turbine generators.

Steam Plant {Unit 43 /243) supplies process steam for the Gasification process, as well as drive steam for the
furbines at Synthot and Oxygen East. Make-up steam is let down to satisfy deficits on the MP and LP factary steam
headers. The balance of the steam produced is used to generato electricity.

U43 and 243 both have eight Babcock boilers, while U243 has a ninth boiler buitt by ICAL. Electricity is generated in
turbo-generator sets rated at 60MWe. There are 6 and 4 tutbo-generators at both U43 and U243 respectively,
resulting in combined generation capacity of 600MWe.

The operating phifosophy of steam plant is such that the steam header pressure control is done by manipulating the
boilars and furbo generator load.

51.1.2 Gas Turbines

Two gas turbines provide additional electriclty generating capacity. Natural gas from Mozambique and Methane
Rich Gas {(MRG) from Cold Separation {Gas Clrcuit) are used as the feed streams.

The open cycle gas turbine {OCGT) power plant consists of 2 x GE PGY174 (E) gas turbine generators and
associated plant. The nominal output from each gas turbine is approximately 10AMW. The gas turbines utilise
natural gas as fuel. The exhaust gas from the gas turbines is used to generate high pressure steam in Heal
Recovery Sieam Generator (HRSG). Each gas turbine have its own boiler (HRSG) with suppotting boiler feed water
pre-conditioning equipment as well as own blow down equipment. Each HRSG is at 163th MCR 40 bar (g) steam
production.

There are two GT trains (GT 1 and GT2) which are operated independently in paraliel. Each GT train has a
maximum cperafing generation capacity of 104 MW dwing summer months and 10— 118 MW during winter
months. The GTs has a design generation capacity of 118 MW. All generation capacities assumes a power factor
(Gos @) of 0, 8. The Gas Turhines supply efectricity into the Eskom grid.

54.2 Gas Production

5124  Coal processing

Coai is conveyed from Sasol Coal Supply (SCS} East (CV2000, CV2008, CV2009) and West (CV3000, 3008, 3009)

to Coal Processing (Unit 01/ 201). The coal is conveyed into 14 bunkers on top of Coal Processing on each side.

The material is then screened in a Primary and Secondary vibrating screen. The coarse fraction {oversize material)

is conveyed to Coal Distribution (Unit 02 / 202) through CV15, CV16, CV17 (East) and CV15, 154, 16, 17 (West).

These conveyer belts transfer material on the incline conveyers (CV18, 19, 20, and 21) where the coal is then
. dumped into the North and South bins of the respective East and West Coal Distribution plants. From the North and
. South bin, the coal fs conveyed via the wing conveyers (CV26 te 28, GV28 o 31, CV32 to 34 and GV36 to 37). Last
mentioned conveyer belts service two tripper cars per conveyer where it is then used to filf the different bunkers of
the gasifiers.

The undersized material from the Secondary vibrating screen is transferred by means of gravity to the sieve bend
screen whete primary dewatering takes place. The oversize material from the sieve bend screens are transferred to
a centrifuge where further dewatering takes place. The undersize of the sieve bend screens are transferred in a
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shurry launder fo the thickener system where flocculent is added to aid in the settling of the coal parficles. The
underflow of the thickeners is pumped to the fiter section where the siurry is dewatered by means of vacuum
fittration. The filter cake is removed from the filter cloth with the aid of a compressed air cycle. The filter cake and
centrifuge product combine on CV8 and 10 to be used as feed to the Steam Plant {Unit A3 / 243). The water is
recovered from the thickener to be used as spray water.

51.22 Gasification and Raw Gas Cooling

84 Sasol® FBDB™ gasifiers {42 gasifiers at each unit, 10 and 210}, are used to gasify coarse coal at a temperature
of approximately 1 300°C using high pressure superheated steam and oxygen. The Sasol® FBDB™ gasifiers is a
commercially proven pracess for the conversion of coal feedstock into synthesis gas. In this process, the following
streams are formed:

e Raw gas which is transferred to Raw Gas Cooling and then to Rectisol for further purification

o Ashas awasle stream that is processed by the Inside Ash

e Gas Liquor (a water stream) Is lransferrad to Gas Liquor Separaion to separate fars, oils and sofids from

the aquecus phase.

Wet gasification coal (the coarse fraction} is sent to the coal storage at the top of each gasifier, Coal is loaded to
pach gasifier using batch operated coal locks. Inside the gasifiers, carbonaceous fraction of coat reacts with steam
and oxygen mixture producing crude (raw} gas containing hydrogen, carbon dioxide, carbon monoxide, methane,
steam, as well as small concentrations of hydrocatbons, tars, oils, phenols, ammonia and many more.

Hot gas leaving the gasifiers at approximately 500 degree Gelsius is first quenched fo remove solids and heavy tars
and then cooled in heat exchangers at Raw Gas Cooling (units 11& 211) down to approximately 38 degree Celsius
before it is sent to Rectisol for further purification.

During gasification process, mineral mafter contained in coal is oxidised and ash is produced. The ash is
intermittantly removed from the bottom of the gasifier via an automaticafly operated ash lock happer, quenched with
water and sent to Inside Ash unif for processing and disposal.

The gas liquer containing dissolved oif, phenals, tar acids, organic acids and ammonia, is worked-up in the Gas
Liquor Separation, Phenosolvan, Ammonia Recovery and biological Water Recovery effluent treatment plants,
before it is used as make-up water to the process cooling fowers,

5.4.23 Rectisol

The main function of Rectisol Is to remove acid gases, such as CO2 and H»S, together with ofher impurities from
the raw gas produced by Gasification. The resuiing cleaned gas, called pure gas, is the feedstock to the Synthol
plant.

The Rectisol process is a physical absorption process that washes the raw gas with [ INEEENEn order to
remove COs, HeS, BTEX's and other organic and incrganic compounds, The raw gas and methanol flow ISR
through an absorption tower which compiises two sections. The resultant pure gas is routed directly to
ynthol and the loaded SRS routed to the regeneration systems. The [iEmlfrom the first tower section
has water added fo it and the BYEX-rich Naphtha phase is removed by gravity separation in an extractor drum and
sent to Tank farm. The remaining water— phase is distilled to separate the IR (which is recycled
back into the system) and the water (sent to waterworks for further processing), The ISR from the second
tower section is flashed to remove COs, HS and other gases and some of it is then heated to strip off any
remaining gases. The COz and HzS-containing off gas streams are routed to Sulphur plant and Wet Sulphuric Acid
for further processing. The entire process is supported by a | JJlrefioeration system.

5,1:3 Gas Circuit

5131 Benfield

Tail Gas from Synthol {gas synthiesis section) passes through a knock-out drum and a filter coalescer to remove any
liquid droplets from the feed gas. The gas is then heated by heat exchange with hot potassium carbonate solution
and enters the absorber column. COz is absorbed from the gas stream into the potassium carbonate absorption
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medium. The cleaned gas then passes through a knock-out drur into the DEA system, which acts as a GOz
removal polishing unit. The swestened gas then passes through a cryogenic separation unit cafled Cold Separation,

The rich (loaded with CO) potassium carbonate solution is regenerated by flashing the solution and by reboil in the
regeneration column. The CO, and steam mixture is refeased to atmosphere and the lean potassium carbonate is
re-circulated to the absorber column. A similar recycle and regeneration process is used in the DEA system. The
002 and steam stripped from the DEA solution, jeins the carbonate regeneration colurn and is released to
atmosphere. Condensate is added to both regeneration columns (carbonate and DEA} to make up for the water
lost to atmosphere

51.3.2 Catalyst Manufacturing and Catalyst Reduction

The Synthol (SAS) reactors are based on high temperature Fischer — Trapsch technology and uses ]
catalyst. This catalyst is manufactured at the Catalyst Manufacturing units.

The catalyst manufacturing units are exaclly similar except that the East unit has two rotary kilns and two electric
arc fumaces compared to only one of each piece of equipment at the West unit. Both units have only one balt mil
cirouit. Below is a description of the catalyst manufacturing pracess.

51.4 Refining

51441  Tar distillation units (UNIT 14/214)

The purpose of this unitis to fractionale crude tar, originating from Gasification, into different fractions, which is then
used as feed for downstream units. These fractions {from low to high boiling point) Include fight naphtha, heavy
naphtha, medium cresosote, heavy cresosote, residue oil and pifch.

51.4.2  Unit27A :

The purpose of Unit 27A is to remove the neutral ofls contained in the HNO-DTA (high neutral oil depitched tar
acids) feed, producing LNO-DTA (low neutral oil- depitched tar acids). Unit 27A is the final processing step in the Tar
Acid Vaiue Chain {TAVC) on the Secunda site. The LNO-DTA consists mainly of phenols, cresols and xylenols
(PCX's) that are extracted from the gas liguor stream at Phenosolvan info crude tar acids (CTA), from where the
majority of piteh is remaved in the Primary Depitchers where the distiliate product HNO-DTA is sent to Unit 27A.

LICENSING OFFICER

Govan Mbaki Sasol Chesmical Industries Ply (Ltd) 0018/2014/F01 27 March 2014
Page 8 of 95




5143 Unit74

The CTA feed stream to the Primary Depitcher at Phenosolvan is spit into the side draw, HNO-DTA stream going to
Unit 27A and the phenolic pitch bottoms stream that is fed to Unit 74.

51.4.4  Coal tar Naphtha hydrogenation (Unit 15/215)

The purpose of this unit is to hydro treat a combined feed of Rectisol naphtha, light naphtha and heavy naphtha
fiom Unit 14/214 to remove phenofic and nitrogen compounds, Olefin saturation and sulphur removal also takes
place to produce a product acceptable for utifisation in the petral pool.

The liquid product is fed to a HgS stripper where the sour water is removed from the product stream. The final
product goes fo storage to be used as blending component in petrol.

5145 Creosote hydrogenation unit {(Unit 228)

The purpose of this unit is to hydrotreater heavy tar derived cuts to produce creosote naphtha and dissel. The plant
receives medium creosote, heavy craosote and residue ofl from units 14/214. The unit also receives MTP, FFC,
coker gas oil and waxy ofl transfer material from unit 39 and this if fed fo the unit as a percentage of the U214's
fead streams. After the hydro treating reactors a high concentration hydrogen gas stream, hydrogen sulphide
(produced) rich gas stream and sour water {produces and added) is separated om the hydrocarhen stream at
various points. The hydrocarbon stream Is separated info a creosote naphtha and creosote diesel stream. Due fo
the high naphthene and aromatic content the creosote naphtha is routed to the platformer, while the creosote diesel
is a final diesel blending component,

5146 Naphtha hydrotreater, platformer and CCR (Unit 30/1230 and Unit 31/231)

The naphtha hydrotreater is a catalytic refining process used to saturate olefins and remove oxygenates. The feed
for the naphtha hydrotreater is naphtha cut originating from Synthol light oil, distiliate naphtha from the distillate
hydrotreater (Unit 35/235) and creosote naphtha from U228, After the hydro treating reactors a high concentration
hydrogen gas stream, hydrogen suiphide (produced) rich gas stream and sour water (produces and added) Is
separated from the hydrocarbon stream at various points. The hydrocarbon stream s separated into an IP and
platformer feed stream.

Platforming is a catalytic refining process employing -:ataiyst to convert low iuafiti naihtha r
of hydragen, into an aromatic rich, high octane product while also yielding LPG
steam, The LPG stream is routed to U32/232 or to a petrol component tank depending on season. The
hiydrocarbon stream is foutec— the petrol component tanks

During a notmal operaling cycle, Fétalyst deactivates due to excessive carbon huild-up. The catalyst Es
continuousty removed from the platiorming reactors and sent to the CCR unit, where the carbon is bumnt off the
catalyst restoring the activity of the catalyst. A certain amount of fines are produced in the unit and that is disposed
of. :

Catalytic distillation hydrofreater (Unit 78)

The U78 D Hydro Unit is designed to individually hydro-isomerizes G5 and C6+ hydrocarbons over | R
catalyst and produce a diene-free C5 feedstock to the Skeletal Isomerisation unit (US0)

and eventually the TAME unit.
I - S O
mn's bottoms (essentially diene free) Is routed to the Skeletal Isomerisation unit, and

The reactions take place aver
CDHydro product from the colu
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eventually to the CDTame unit for Tame (tertiary amyl methyl ethet) production. The C5 product can aiso be routed
either to storage, directly to U79 or in combination of the mentioned scenarios.

54.47 CDTame unit {Unit79)

The CDTame Unit 79 converts a C5 product from the C5 CDHydto column via the Skeletal Isomerisation Unit 90, to
produce TAME (tertiary amyl methyt ether). This C5 stream from U90, ST |02y lene (2-
methyl-1-butene and its isomer 2 methyl-2-butene), is fed to U79 e T S

R c=ctor and then in the R column.

TAME product is recovered from the bottom of the reaction column. The distillate contains the C5 Raffinate and

some methanol - The methanol is exiracted from the distillate stream in the methanot extraction
column. The G5 raﬁinathis sent to the fuel pool. Methanol is recovered
from the methanol / water mixture in the methanol recovery column and resycled to the reaction section of the
process.

51.4.8 C5lsomerisation {Unit 80)

The C5 Skelatal Isomerisation Unit (Unit 90} produces branched chained iso-amylenes from the C5 olefinic feed
from the C5 CD-Hydro Unit {Unit 78). The branched chained iso-amylenes are required as feed to the CD-TAME
Unit {Unit 79).

The C5 olefinic feed Is contacted with | c=t='v<t < I © o e |

Heavy ends of C6 and higher are
d sent to the existing C6 iioraie facilities in Tank Farm. Light ends of C4 and lower are

sent to th atalytic Polymerisation Unit (Unit 32). The botloms produst from the
Debutaniser colunm is the C5 iso-amylene product that is sent o Unit 79.

51.4.9  Vacuum distillation (Unit 34/234)

The vacuum distiltation unit (U34/234) separates the decanted oif (DO} stream from Synthol as well as the heavy
components produced in U2/29. The products from this unit are light vacuum gas oil and heavy gas oil for unit 235
Dissel Hydrotreaters and a minimum amount of heavy fuel ol for 1439 Carbo Tar.
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51.4.10 Distillate hydrotreater (U35/235)

The purpose of this unit is hydro treating. The plant receives heavy components from SLO and the lighter
components from the vacuum distillation units {2/34). ST

i hyrocron stream Is separated into naphtha, light diese! nd a heavy stream. The nahtha

stream is sent (o the naphtha hydrotreaters (2/30), the distiliate selective cracker (35D8C) and the light diesel is
sent to the diesel component tanks.

51.4.11 Distillate selective cracker (U35)

The DSC unit consist of two main sections- the cracking/dewaxing reactor reaction and the fractionation section.
The main function of the reactor is to crack the heavy feed material into diesel range boiling material and fto
isometise n-paraffin into iso-paraffin. The DSC fractionafion section main purpose is to separate reactor effluent
material into very light gasoline boiling range material, a heavy diesel cut and a fuef ofi cut.

51412 Light oil fractionation (Unit 29/229)

The purpose of this unit is to perform the primary fractionation for the Refinery facilities. The feed fo the unit is
stabilised light oil (SLO} from Synthol. The unit produces a fight C5/C6 stream for CD Hydro unit (U78), a naphtha
product that feeds Octene and the Naphtha Hydro-treatment units (U2/30), a distillate stream that feeds Safol and
Diesel Hydrotreaters (U2/35), a heavy product that feeds the vacuum distillation unit (U2/34).

51.4.13 Polymer hydrotreater (Unit 33/233)

The purpose of this unit is to convert olefins,
corresponding paraffin's

The hydrocarbon stream is separated into
petrol and diesei component stream.

51,414 Catalytic polymerisation and LPG recovery (Unit 32/ 232}

The purpose of this unit is to produce moor fuels namely petrol, dieset and Jet fuel from a stream of C3/C4.

C3's and C4's are sold as LPG.

5.1.415 Sasol Catalytlc Converter (Unit 293}

The SCC Super flex™ Process is a Fluldized Catalytic Cracking (FCC) process, simifar in configuration to a refine
FCC unit. Low molecular weight olefins and paraffin's are converted to ethylene and propylene ini
reactor_High octane gasoline is also produced.

<
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This stream is then sent to the Catpoly C4 header.

Tar, Phenosolvan and Sulphur

51.4.16 Gas Liquor Separation
The purpose of the gas fiquor separation unit is to separate various gaseous, liquid and solid components from the
gas liquor streams. Dissolved gases are removed from the gas liquor by expansion to almost atmospheric
pressure. The different liquids and solids are separated in separators by means of physical methods based on
settling time and different densities.

To achleve a good separation of gases, liquids and solids the following requirements have to be considered:
o The differences between the specific gravity of the water and the lighter (ofl) and heavier (tar) fractions
must be sufficiently great;
« FEmulsions have to be avoided.

There are four types of separators, namely: Primary, Secondary, Tettiary and Oily Separators. Separalion takes
place by gravity at controlled temperalures and atmospheric pressure. The feed to the gas liquor separation unit
originates from the cooling and washing of the raw gas from coal gasification. The raw gas contains large amounts
of water vapouwrs {steam, carbonization water and coal moistures (surface water, hygroscopic moisture,
decomposition water, mineral moisture)) and by-products from carhohizatlon such as tar, oil, naphtha, phenos,
chloring, fluorine and fatty acids. it also contains dissolved gases {mostly NH3, CO2, and H2} and small amounts of
combustible gases and coal dust as well as inorganic saits.
Feed steams originate in:

o Gasification {unit 10/210};
Gas cooling {unit 11/211),
Rectisol {(unit 12/212);
Phenosolvan {unit 16/218);
Coal Tar Filtration (CTF) {on the Western site only);
Refinery Unit 14 & 74;
Carbo Tar.

e e & & © ©

51.4.17 Phenosolvan

The Phenesolvan (Unit 16 / 216) and Ammonia Recovery {Unit 17 { 247) plants are part of the Gas Liquor Value
Ghain, These are mainly water purification plants, whose purpose Is to remove impurifies such as suspended solids
and oll as well as fo recover pitch, phenols, organic waste, catbon dioxide (CO2), hydrogen sulphide {H2S} and
ammonia (NH3) from the gas liquor before pumping the stripped gas liquor to Water Recovery (Unit 52 / 252) for re-
use in the Synfuels Factory as cooling water. Only phenols and ammonia are marketable products.
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Unit 16 / 216 serves the purpose for gas liquor fitration, phenol and piteh extraction, solvent recovery and
depitching of crude tar acids to produce depitched ter acids (DTA). Unit 17 / 217 serves the purpose for solvent
recovery, acid gas removal, organic contaminants removal, ammonia recovery as well as purification and
iquefaction of ammonia.

51.4.18 Sulphur Recovery
The plants receive the feed-gas from Rectisol for the absorption and conversion of HeS prior to routing the HaS lean

gas to the stack. The off-gas from Sulphur plant is combined with the off-gas from Rectisol before being routed fo
the stack. The H,S in the feed-gas from Rectisol is absorbed into the sulpholin fiquor by means of venturi absorbers.

From the absorbers the fiquor with absorbed H,S goes into the reaction tanks where elementat sulphur is produced.
In the reaction tanks vanadium (V) is an active oxidizing agent that oxidizes HS  to elemental Sulphur. During this
process vanadium Is reduced to inactive vanadium (IV), which needs to be re-activated. The sluiry from the reaction
tanks is sent fo two oxidizers atranged in series.

The sulphur slurry in the oxidizers is separated from the liquor by means of weirs in the last oxidizer. The Sulphur
sturry from the fast oxidizer falls directly into three (3} slurry tanks. From the siurry tanks, the sturry is pumped to
decanters for the removal of the entrained liquor. The liguor is routed back to the process via the balance tank, The
Sulphur rich cake from the decanters Is re-pulped using wash condensafe before it Is pumped to the sulphur
separator

I the separator, the liguid sulphur is separated from water and sent down to the sulphur pit. From the pit, the liquid
sulphur is fransported by road trucks to the granulafion plant for filtering and formatior: of sulphur granules.

During the conversion of HS to elemental sulphur and the re-oxidation of vanadium, salts such as NaSGN,
NatCO3 and Na2804 are formed. A bleed stream from the discharge slde of the circulation pump is routed to the
sulphate plant to produce Scdium Sulphate as a by-product, thereby reducing the sait concentration of the
circulation liquid. ' :

5.1.4.19 Wet Sulphuric Acid Plant

The feed gas to Wet Suiphuric Acid (WSA) is sourced from Rectisol Phase 3 and 4, which are routed to a knock out
drum (per phase). The outlets of the knockout drums corabined before Phenosolvan off gas joins the feed header
Into the WSA combustor where the feed gas is burned with fuel gas and hot air fo form 802 containing process gas.

After the combustion the process gas is cooled in a waste heat boller. The formed process gas, after being cooled
down, leaves the waste heat boiler and dilution air is infroduced to ensure sufficient oxygen content before entering
the JEINOX converter. in the NOX converter the nitrogen oxides are removed from the process gas. The
reduction of the nitrogen oxides is carried out by the injection of ammonia into the process gas and subseguently
passing the gas mixture over a catalyst whare the nitrogen oxides react with the ammonia and are converted to
nitrogen and water vapor.

From the NOX conwetter the process gas is further processed In the SO2 converter. The SO2 in the process gas is
oxidized catalytically. The SO2 gas reacts with 02 to form SO3 gas. The formed SO3 gas reacts with the water
vapour present in the process gas through exothermic hydration reaction, resulting in the formation of the sulpburic
acid gas {(H2504).

The process gas then enters the Wet Sulphutic Acid (WSA) condenser where it is further cooled by means of air in
a glass tube heat exchanger, and the remaining part of the hydration reaction and the condensation of sulphuric
acid take place. The produced sulphuric acid has a concentration of 96.5 wit%, with a maximum acid mist content of
20 ppm (by volume) when leaving the top of the WSA condenser.

The hot sulphuric acid product will leave the hotfom of the WSA condenser. Normally, if no special precautions are
taken, condensations of sulphuric acid vapour will result in a mist of very small acid droplets. These very small
droplets cannot be separated fiom the process gas in the WSA condenser. Thus to overcome this problem four
mist controi unifs are installed. The mist control units generate a gas stream containing very small silicon paticles.
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These silicon particles act as nuclei for the formation of larger acid droplets. By adding the pasticles to the process
gas upstream of the condenser, the droplets formed will be large enough o be separated from the process gas in
the demisters Installed at the top of the WSA condenser, A mixing arrangement Is installed in the duct upstream of
the condenser to ensure that the silicon particles are homogeneously mixed into the process gas.

The cleaned gas leaves the top of the WSA condenser. Even though all four mist control units are well in operation,
the clean gas will contain a small amount of remaining acid mist which is reduced by the Wet Electrostatic
Precipitator {WESP). The WESP consists of an empty column scrubber part, where the cleaned gas sprayed with
weak acid and the precipitator part where the mist particles form a liquid film on the vertical collecting eloctrodes
due to the strong electric field. The liquid film then runs down the electrodes to the scrubber sump and the cleaned
gas proceeds to the stack where it's lead to the atmosphere.

851.4.20 Carbo Tar and Coal Tar Filtration

5.1.4.20.1 Coker (Unit 39}

The Delayed Coker Plant receives the so called bottom of the barrel products from upstream uinits fo produce coke.
The plant mainly operates in three different modes to produce three different types of coke. These modes are the
normal MTP (medium temperature pitch) mode, WO (Waxy Off) mode and the hybrid mode, which is a 70:30%
blend between MTP and FCC (fluidised catalytic cracker) sturry.

Reactions and Catalyst

The Coker Plant produces green coke using a delayed coking process, which involves thermal cracking of the
feedstock (pitch, waxy oil or FCC slurry) at elevated temperatures and long residence time at specific conditions.
The hasic reaction that takes place is.

HC + Impurities = C + impurities + Vapour (H20 & Volatile material)

5.1.4.20.2 Calciner {Unit 75}
The coke caleining unit, {U75) receives green Coke fromt the Defayed Coker plant (U39) and thermally upgrades the
green coke to produce calcined Coke. U39 processes three basic types of feed: Waxy O, Medium Temperature
Pitch (MTP} and Hybrid {70%-30% MTP-FCC shurry blend) green coke.

5.1.4.20.3 Coal Tar Filtration {Unit 96)

At Unit 096 tar is received from the Gas Liquor Separation units (Unit 13 and 213). Solids and water is removed
from the tar. The solids get removed by means of decanters and filters while water gets removed by means of a
force feed Evaporator. The solids get fiucked to the Mixing plant where it is mixed with fine coal and fed to the
bollers. The final tar product with an ash spec of less than 0,020 and the water spec less than 1.50% is pumped to
tank farm as feed for the Tar distillation units (Unit 14 and Unit 214).

51.4.204 Feed Preparation {Unit 86}

The purpose of the Feed Preparation Plant (U86) is to clean-up heavy residue streams from tanks and dams
containing solids and waler; the feed streams can vary depending on avaitability. The plant consists of two Trains;
Train 1 processes Waxy Oil (WO) related product, which Is obtained from the American Petroleum Insfitute (API)
dams; and Train 2 processes the crude tar from various sources and also serves as a Goal Tar Filtration {CTF}
contingency.

Train 1 can also be utilised to process tar when there is vety high tank levels from Tank Farm (256TK 1401/2).
Through the series of processes, water and solids are removed from the contaminated feed streams and made
available to customers such as heating fuels and Tar Distilation Unils (U(2)14).

51.4,20.5 Calciner {Unit 76)
This unit is a storage facility for final products from the Calciner Unit 075 and distribution via rail and road trucks of
different sizas, quantifies and products.
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51.5 Water and Ash

5151  Mulii hearth sludge incinerator

Waste activated sludge is burned in 4 twelve bed mulfi hearth type incinerators (2/unit). Each incinerator has two
burner chambers designed such that each chamber ¢an be supplied with fuel gas. Combustion and cooling air is
also introduced to the incinerator. Thickened waste aclivated siudge is fed into incinerator (4 units),

Off-gas, shurry and ash exit the incinerator,

5152 HOW incinerator
The purpose of the HOW incinerator is fo burn concentrated high organic waste (HOW} and gas fumes from
Phenosclvan and Ammenia recovery (U17/217).

Tha interior of the incinerator consists of a horizontal combustion chamber that has been lined with fireproof bricks
out of a kind of ceramic that is extremely heatproof, The burner is a combination burner for optional or simultaneous
combustion of fuel gas and HOW. It is mounted to the front of the combustion chamber. The product is atomized
with steam in the bumer. Fuel gas serves as the pilot flame to ignite the HOW. For this reason the fuel gas flame
must be kept burning permanently. For combustion oxygen is required. In this case, a conirolled quantity of air is
provided to the burner. This is called the primary air (combustion air). Warm air containing combustion gases is let
out o the atmosphere through the chimney.

5153 Sewage Incinerator
The purpose of the domestic sewage plant is to freat all sewage from Secunda town and ablution facilities from
Sasol Secunda site, upgrading it to render it suitable to discharge fo the river, The process can be divided info
sections

o Inlet works ( Primary Treatment section)

s Biological Section ( secondary treatment section)

= Polishing section ( Tertiary Treatment section)

Untreated sewage enters the infet works where screening and removal of grit takes place. The flow then moves to
the Biological section where the removal of soluble and particulate organic material is removed from raw sewage.
The Jast section {polishing section) is where the further removal of suspended solids takes place and the sanitation
of effluent before the effluent is released to the river. The function of the sewage incineraior is to bumn waste
screanings from the primary treatment section. The products are ash and combustion gases
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5154 Thermal Oxidizer

ln order to prevent atmospheric poliution from the storage tanks and vessels that contain VOC's they are vented to
a thermal oxidizer. This consists of a piping/ducting system fo draw vapours from the following tanks.

e Qily Waste Tanks {TK2005/11/12)
¢ Phenolic Waste Tanks {TK2002/4)

= Organic Waste Tanks (TK2006)

o Fiare K/O water (TK2003)

e Quarantine Waste Tank (TK2016)

« Recovered ofl Tank (TK2009)

s APS storage tank (TK2512)

e Hydrocarbon Equalization Tank  (TK2501)

e APl Separator (TK2505)

s Recovered Oif Tank (TK2510}

e DAF Separalor {DAF 2501)

s Area 10 Loading Arms (ME 1010/1011/1013)

51.6  Market and Process Integration

51.6.1  Central corridor flares
A system consisting of 2 flare stacks, 2 relief headers and other assoclated equipment to collect and completely
incinerate off gases, off-specification gases and emergency venting.

e
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Listed activities

5.2

elsewhere including acelylene, acetic,
maleic of phthalic anhydride or thelr

acids, carbon disulphide, pyridine,
formaldehyde, acetaidehyde,
acrylonitrile, amines and  synthetic
rubber,

1.1 Combustion Installations Solid Fuel | Sofid fuels combustion installations | Steam boilers
Combustion used primarily for steam raising or
installations electricily genaralion
1.4 Combustion installations Gas Combustion | Gas combustion {including gas turhines | Gas Turbines
Inslaliations burning nalural gas) used primarily for
steam raising or elechicity generation
21 Peatroleun: Industry, the | Combustion Combustion  installation nol  used | Refinery
production of gaseous and fiquid | installation primarity for steam raising or eleciricily
fuels as well as pefrochemicals generation {furnaces and heaters)
from orude oil, coal, gas or
biomass
2.2 Pelroleum Industry, the | Catalyfic  cracking | Refinery catalyfic cracking units Sasol Calalylic
production of gaseous and Hauld | units Cracker
fusts as well as petrochemicals
from ocude ol, coal, gas or
biomass
3.3 Garbonizalion and Coal Tar pracasses Processas in which far, creosole or any | Carbo Tar (Coker,
gasification other product of distillation of tar is | Calciner, Feed
distled or is heated in any | Preparation)
manufaciuring process Refinery Tar
distillation unils
36 Carbonization and Coal Synthelic gas | The production and clean-up of a | Gasification
gasification production and clean | gasecus slream derived from coat | Gas Liquor
up gasification and includes gasification, | Separation
separatien and clean-up of a raw gas ; CTF
stream through a process that involves | Rectisol
suiphur removal and Reclisol as well as | Phenosolvan
the stripping of a liguid tar stream | Suiphur Recovery
derived from the gasification process
4.2 Metallurgical industry Combustion Combustion  installation not  used | Catalyst preparation
installation primarily for steam raising and eleclricity | — rotary kilns
B generation {except drying)
47 Metallurgical industry Eleclric Arc Furnaces | Electric arc furnaces in the steel making | Calalyst preparation
industry - eleclric arc
furnaces
5.1 Mineral Processing, Storage and | Storage and handling | Storage and handiing of ore and coal | Coal Processing
Handling of ore and coal not sifuated on the premises of a mine ‘
or works as defined in the Mines Health
and Safety Act 29/1996
8 Chemical industry Organic  Chemical | The production or use in production of | Benfield
Industry organic  chemigals not  specifiad
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1.1 tnorganic Chemicat Indusiry Production and or | Production and or use in manufacturing  Phenosoivan
use in manufacturing | of  ammonia,  fluorine,  fluotine
of ammonia, fluoring, | compounds, chlorine and  hydrogen
fluorine  compounds, | cyanide and chlorine gas (excluding
chlorine and | mefallurgical  processes  related
hydrogen cyanide activities requlated under category 4)
7.2 inorganic Chemical industry Production of acids Production, butk handling and or use of | Wet Sulphuric Acld
Sulphuric  acid  in  concentzation
sxceading 10 %
8.1 Thermal teatment of General | Thermal freatment of | Facilities where general and hazardous Sludge incinerators,
and Hazardous Wasle (enaral and | waste are freated by the application of | HOW  incinerators,
Hazardous Wasle heat Sewage
incinerator, WRF
RTO

5.3

Unit process or processes
Unif Processes with Listed Activities undertaken on site in terms of Section 21 of the AQA

Coal milling process

There are 4 mills per boiler. The mill grinds the course coal to fine coal,
which Is known as pulverized fuel {PF), Primasy alr drles the coal and
then transports the PF into the boiler furnace for combustion.

Continuous

De-aeration process

The feed water de-aerators make use of fow pressure steam fo heat up
the feed water as well as 1o remove the oxygen from the feed water.
Oxygen causes corrosion Inside the boiler tubes if itis present, Chemical
dosing info the de-aerator discharge fine also helps fo remove the
oxyger.

Cantinuous

Combustion process

The PF Is combusted in the 17 beilers and the hot flue gases are used to
heat up the waler in the water wall tubes. The hot flue gases containing
ash and ofler gases are used fo heat up the primary alr while being
exiracted from the boiler furnace via the Induced draught fans. The
heated waler is separated in the steam-water drum and reintroduced into
the hoiler to be superheated before supplied to the faclory as
Superheated steam,

Continuous

Fiashing process

Biow down from the steamfwater and mud drum as well as drains are
fiashed in the blow down vessel to 4bar staam.

Continuous

Ash capture and handling

process

The fiue gas contains fly ash and coarse ash. The fly ash is separaled
fram the flue gas using Electrostatic precipitators. The ash which is not
caplured by fhe precipilalors is sent up the slack. The coarse ash falls
from the furnace section into drag chains. Both the course and fiy ash is
rixed with water and pumped fo the ash system.

Contiruous

Electricity
OCess

generation

Excess Superheated sleam not used in the process is used to generate
electricily in turbo-generators. There are 10 turbo generators with a
capacily of GOMW.

Canlinuous

Burner ol for startup

process

Burner ofl used during start up and shutdown of boilers, Buer cil also
used when coal milling is stopped for meintenance,

Intermitkent

Gas turbine

Power generation by butning natural gas

Conlinuous

Heat Recovery Steam

Genarator (HRSG)

Steam is generatod using the hot off gas from the gas turbines. The
steam generation includes a boiler, economisers, evaporalors, and super
heaters. Superheated steam is generated from ihis process at 425'C and
4300kPag with a maximum flow of 163th per boiler.

Continugils
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Separation

Separation of fine and course coal

Conlinuous

Gasification and Raw Gas

Sasol® FBDB™ Gagificafion Process

Confinuous

Benfiel

Regllsol s S :

Abscrpfion Washes the raw gas with | SIS n order to remove CO2, H2S, | Continucus
BTEX's and ofher organic and inorganic compeunds

Regenerafion purification of || Continuous

Benfield

The purpose of the Benfield Process is lo remeve Carben Dioxide from
the tall gas entering the Cold Separation thereby preventing freeze
blockages.

Confinuous

Catalyst Reduction

Genetlc Refinery Ut

The purpose of this sistem is o activate the cata!ist before it is fed fo

Catalyst Manufacturing Continuous _ '
{Arc furnace is semi-balch
process)
Batch

The feed tank setves as feed reserve tank. This is for a holdup for the

Tank polymerisation of the mixed feed components and for the separation of | Continuous
entering water.

. The vaporizer separates the lighi ends from the heavy ends. Saluraled -
Vaporiser HP steam is used lo vaporise the feed, Continuous
Disilllation column The purpose of the columns 1s to punfy hydrogarbon slreams as well as Contintous

separation of the hydrocarbon streams into variels components.
GD Hydro - Hydregenation To hydrotreater and separate hydrocarbons. Gontinuous
Columns
g;p:g;atlon and  callection. It's used to separate streams into lighter and heavier components and. Continuous
, The reaclors are used to saturate olefins and oxygenates. To remove
Hydrotrealing reactors nitrogen and sulphide components as well as removing other impurities | Continuous
in the presence of hydragen. ‘

. The reactors convert low quality naphtha— .
Platforming reactors into an aromatic rich, high octane product, Confinuoss
U90-Sieltal  isomerisation | The purpose of the skeletal isomerisation unit is to convert the C5 feed | Centinvous
reactor from the CD-Hydro unit to iso-amylenes as feed lo the CB-TAME unit

‘h‘_‘__E_%
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. - The reactors fuse small olefin_molecules into large olefins through .
Cetalyfic polymerisation polymerisation with | ENEEESROEER calalyst Continuous
There are a large number of heat exchangers that is used heat up, cool
down, vaporise and condense the hydrocarbon streams. There Is a .
Heat exchangers combination of product, product exchangers {fwo process exchangers Continuious
exchanging energy) as well as product ulility exchangers.
Air coolers The air coolers are used to cool down and condense hydrocarbon Confintious
streams
The equipment is used to generate a negalive gauga pressure {vacuum}.
Ejectors There are a number of plants in the refinery that utiises vacuum | Conlinuous
conditions help with the separation of hydrocarbon streams
The compressors are used fo increase and or maintain the high
Compressors operating pressures of the refiner y processes. There are reciprecal, § Continuous
centrifugal and turbine compressors used in the refinery snvironment
Pumps ;Ihe pumps used i tho refinery are cenfrifugal, mulli stage and positive Continuous
isplacement pumps
The electrically heater is normally not in operation. The heater is
Flactrical heaters primarily provided for catalyst regeneration and is also used to heat up | Start-up and as required
the main reactor for starb-up.
Heaters The heaters ara used to heat up hydrocarbor and gas streams Continuous
Super fiex Catalytic Cracker | Low molecular welght olefins and paraffin's are converted to elhylens | Confinuous
and propylene in a—‘reacton
High octane gasoliie is aiso produced.
Catalyst Fines system and € purpose of the unitis to recover catalyst fines from the flue gas. The | Continuous
Wasle Heat Boiler waste heat boiler cools the flue gas against boller feed water to produce
high pressure steam.
Gas Cleanup equipment The purpose of the unit is to remove oxygen, acid gasses and moisture | Continuous
» BEreactors from the process gas.
« DEA and Causlic
seclions
« (Gas Dryers
Liquid Dryers The purpose of the unit is to remove waler from the C3 siream. Continuous
Propylene Refigerant The propylene refrigeration syslem is a closed-loop system providing § Corfinuous
systerm three levels of refrigeration, ~39°C, -22°C and 4°C.
Tar distl EREEERT
Water Siripper The crude tar that Is fed to the stripper is heated in & number of heal | Confinucus
{(14VL101/201, exchangers. This feed is then stripped of water in VE101. The overhead
214VL1014201) vapours of fhe stripper are then condensed and the waler free crude tar
is sent fo VL102
Distillation Column This column is operated at almospheric pressure and superheaied Continuous
{14VL102/202; stripping steam is fed to the bottom section to conirol the temperature,
214V1102/202) The distillation tower is heated up by the tar fumace 14HT-101. The
overhead vapours being mainly waler and light naphtha are condensed.
in the distillation tower 14Vi-102 heavy naphtha, medium creosote and
heavy creosole are recovered as side streams of the tawer.
Reflux Drum The condensed vapours of hoth of both V1101 and VI102 are fed to this | Continuous
(14DM102/202; drum where the water is separated from the light naphtha. The water
2140M1021202) averflows into the sewer, the hydrocarbons are partly sent as reflux fo 14
VL1017 and 14 YL102, and partly routed as light naphtha product to the
fank.
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Flash Drum The net botlom product of the distillation tower is withdrawn from the far | Confinuous
(14D0M104/204; furnace {14HT-101} circulation stream and sent to the flash drum 14DM-
214DM104/204) 104. In this drum, operaling under vacuum, separation between pilch

and residue ofl is achieved by one slage ffash evaporation.
Heavy Creosote Process This vessel stores heavy creosote which is a side draw from VL102 | Continuous
Vessel (14DM106/206; before it is pumped to tank fam,
214DM106/206)
Medium Creosote Process | This vessel stores medium creosole which is a side draw from V1102 | Conlinuous
Vessel {14DM107/207; before itis pumped to tank farm.
214DM107/207)
Heavy Naphtha Process This vessel stores heavy naphtha which is a side draw from VL102 | Continuous
Vessel (14DM108/208; before itis pumped to fank farm,
214DM108/208)
Pitch Drum The boltoms product of 14 DM04 is plich, which passes via a | Continuous
(14DM105/209; baromelric pipe to pitch cocler 14 ES114 and to the pitch drum 14
214DM100/209} DM109, from where it s pumped to Carbo Tar, unit 39 or Tank Farm.
Residue ofl Drum The top product of the flash drum 14 DM104 is residue oil, which is | Continuots
(14DM110/210; condensed in 14 ES115, a steam producing heat exchanger, and then
214DM110/210) travels via 14 DM111 along a barometric pipe to the residue oil drum 14

DM110 from where it is pumped by 14 PC108 fo baltery limit.
Healers This furnace Is used to heat a high circulating bottoms product from | Confintious
{14HT101/20%; 14VL102 and thus control ths temperature of the column.
214HT1017201)
Linit 27A = S
Neutral oil stripper | The purpose of this stripper is to remove the neutral olls contained in the | Continuous
(27VLAGT) HNO-DTA (high neutral oil depitched tar aclds) feed, produging LNO-

DTA {low neutral oil depitehed tar acids). | GGG
Flash Drum This drum flashes the netdral oil from the water and the neutral oif rich | Continucus
{27DM103} stream goes to 270M1 and the water rich stream is recycled back to the

columa.
Separator Drum (270M1) The stream from 27DM103 that is tich in neufral oil is cooled and sent o | Confinuous

27DM1 for separation.

;\}'acu.um Distillation
(74VL101)

This is the secondary depiicher dolumn fhét flashes phenolic pitch a2~

7kPa at a temperature of 150 — 205°C and fractionate the sfream lo
recover as much phenolic malerial possible in the slde draw, without
enfraining catechol or any heavy ends. The column operates under a

vacuum (R

m the depiiched tar acids
are drawi on Irem me top of e column and are the product and the

itch at the hottom is sent fo unit 14/214 and CarboTar

Continuous

Goal e naphiha hydrogenalo

Feed Tank (15TK-101)

The feed tank serves as feed reserve tank. This is for a holdup for the
polymerisafion of the mixed feed components and for the separation of
entering water,

Caontinuous

LICENSING OFFICER

Govan Mpeki Sasol Chemival Industdes Py {Lidy 0016/20- 4/F01 27 Mazch 2614

Page 21 of 95




other dissolved gases.

Vaporizer {15EX-101) The vaporizer seperates the light ends (Naphtha) fom the heavy ends | Confinuous
(residue of). Saturated HP steam Is used to vaporise the feed,
Residue Stripper (15VL- The purpose of the residue stiipper is to sirip the remaining fow bolling | Cenfinuous
101) components by means of super-heated recycle gas.
Residug Off Collection Residue oil from the residue stipper is collected in the residue oil collect | Continuous
Drum (#5DM-102) drum and is continuousty pumped to Tank farm.
Pre-reactor {15RE-101) The bottorn of the pre-reactor accommodates a separator, which retains | Contintious
any entrained fiquid droplets, before the hydrocarbon vapour mixture
enters the pre-reactor. The pre-reactor is filed with catalyst which is
used to hydrogenale components, which easily tend to polymerise,
Main Reactor (15RE-102) Recyole gas and a hydrocarbon vapour mixture passes through the main | Confiruous
reactor, A guench stream of cold recycle gas is used between the two
main reactor beds lo prevent HeS from reacting back to mercaptans or
thiophenes and to prevent severe hydrogenation.
HP separator (16DM-106) Separaies the raffinate from the gas. Continuous
Medium Pressure Naptiha | The medium pressure Naphtha water separator is a three phase | continuous
Water Separator separator, firstly lo separate the gas liquid mixture and secondiy fo
(15DM-107) separale the organic agueous liquid mixture. The gashaffinate and
condensate are separated under gravity, due fo fheir density diffarence.
The water and product is separated by a gooseneck, The entrained
Injection and reaction water separated in is discharged from the boltom
of the separalor's water compartment direcily to unit 16/216 as wasle
water, of to the oily water sewer during upset condlions
HS Stripper (15VL-102) The hydrogenated Naphtha product is stripped of water, Ha8, NHa and | Confinuous

Naphtha reactors System

fFired Healer)

Saluration of olefins Continuous
NHT Charge Heater Heating of NHT reactor fead Continuous
Separation drums Hydrogen, uncendansed hydrocarbons gases and waler Is separated | Conlinuous
from the condensed reactor products
Shipper Syslem Removing of fight ends {H2S and water) Conlinucus
Stripper Reboller Heating Stripper bottoms Confinuous
{Fired Heater)
Splitter System Splits between Cst and Cs Continuous
Splitter Rebailer Heating Splitter bottoms ‘ Continuous
{Fired Heater)
Platformer Charge Heater Heating Platiormear reactor feed Confinuous
Platforming Reactoss Produces aromatics from paraffin’s and naphthenes Conlinuous
Continuous Catalyst Regenarates Platformer catalyst on continuous basis Confinuous
regenaralion system
Product Separalor Hz is separated from the condensed Platformer product Continuous
Debutanizer Removas Ca- from final product Confinucus
Dehutanizer Reboiler Heafing Debutanizer bottoms Confinuous
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Splits a liguid feed siream mib G5 and CE.i'+ stééams. The lC.f.S; élréa-m i !

Confinuous

78Y1-101 {Depentaniser) sent to the Alpha Olefin plants for Hexene exiraclion, The C4 slream is

sent to 78V1~102 (CD Hydro Column)
78VL-102 (CD Hydko Hydro-freals the €5 hydrocarbons —{o produce a | Continuous
Calumn) diene-free feed to US0,

ame

TURE-101 {Primary reacior)

T9RE-101 (Primary reactor) ~ The first reaclion between isc-amylenes

and methanol takes place in this reactor, NI

Continuous

79RE-103 (Secondary

The second reaction between isg-amylenes and methanol fakes place in

Continuous

reactor) this reactor, | RN
The last phasé of reaction takes place in this column, with a conversion
(73%\[1;’:1[1()3? (CD TAME of IR This column also serves to separate the TAME product from the | Contintious
unreacted reactants.
Uses a water stream {o exiract methanol from the C5 Hydrocarbens.
79YL-102 (Methanol The G5 Hydrocarbon is sent fo storage, and the methanol-water stream | Conlinuous
Extraction Column) .
ia sent fo 79VL-103.
The water-methanol stream from 79VL-101 is split info methanol and
79VE~103 (Methanol waler streams. The methanol is recycled to the front end of the process, Conlinuots
recovery column) and the water is recycled fo 78VL-102 where it is used lo exfract the

methanol.

Ug0-Skeltal isdmerisaiian

The purposé of the skeletal isometisation unit is to convert the Cb feed

Confinuous

unit

yd | _s_a? d fo the CD-TAME unit

Vacuum Distillation

The am is to fractionale high boiling point hydrocarbons at low
temperatures by lowering the pressure {o +2.5kPag using Decanted Oif
from U20 and the heaviest fraction from U29 is fractionated to a Heawy
and Light Gas Oil and Waxy Cil.

Confinuous

Distiflation

The Fractionation of the feed ol material [slo components of similar

Continuous
hoiling range.
Light diesel stripping Separation of diesel {medivm cut material) range boiling material from | Continuous
the feed stream using distillation.
Naphtha stripping Separation of Naphtha (lght maleriat) range bailing material from the | Confinuaus
feed straam using distillation. .
Hydrogenation The conversion of oxygenates and olefins into paraffin's, [ SHINEEEN| Contintous
Catalyst Sulphiding This is to reguiate catalyst activily Continuous
Water ramoval Removal of water from the feed ofl stieam in a drum operated such that | Continuous
water setiles in the drum's water boot,
High temperalure Separate a feed slream inle a liquid and vapour streams In a drum at a § Continuous
Separation high temiperature.
Low Temperalure Separate a feed siream into a liquid and gas sfreams in a drum at a low | Confinuous
separafion temperature.
Hydrogen recycle To reuse the hydragen rich off gases leaving the cold separafion drum. Continuous
Heating This is fo prehest feed skreams and cool down product streams, Conlinuous
LICENSING OFFICER o= ™
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Crac!;ing reaction system To selestively crack high-pour point components  (predominalely | Confinuous
paraffin's), | S TR
Distllation Fractionation of the heavy oit mater'iglm Condinuous
Vacuum distillation Separate the heavy distilale material mainly heavy diesel. Coniinqous
Healing and Caoling Preheat feed material and cool down product streams Corfinuous
Water removal Separate entrained water from feed stream Continuous
Hot Temperature separation | Separate reactor product stream into a liquid and vapour stream. Conlinuous
Hydrogen recycle Recycle the off gas rich stream separate from the reastor fiquid stream Confinuous
Te regulate the catalyst activity Conlinucus

Catalyst sulphiding

Light OilFracton

Atmospheric Distilfation

The purpose of Ihe unit is to fractionate the Stabilised Light Of info
different fractions of molecules used in downstream processes. The
different fracions are C5/C6 to the CD Tame unit, Naphiha to Octene
fand U3ONHT}; Light Diesel to Safol (and U35DHT}) and a Heavy fraction
1o U4,

Conlinuous

The purpose of the unit is to hydro treal the polymer produced in the
Catalytic polymerisation unit to a paraffinic petrol and dieselfet fuel
fractions.

Continuous

Catalytic polymerisation

The purpose of this unil is to produce mofor fuels namely petrol, diesel

GContinuous

LPG recovery

The purpose of this section Is fo recover unreacted paraffinic C3 and C4
matertat for PG production.

and jet fuel from a stream of C3/C4 NG
Continuous

Pre-heat furnace

The purpose of this section Is to vaporise the low motecule olefin and

Confinuaus
paraffin feed
Super flex Catalytic Cracker | Low molecular weight olefins and paraffin's are converted to ethylene Contindous
and propylene
{igh ociane gascline 1S also produced.
Quench Column and The purpose of this unit is to remove heavy oil and separate the process | Continuus
Strippers Towers gas from the gasoline phase,
¢4 and C5 CD Hydro | The purpose of this unitis to safurate olefins, Continuous
Hydrogenation Columns
Catalyst Fines system and | The purpose of the unitis to recover catalyst fines from the flue gas. The | Continuous
Waste Heat Boiter waste heat baiter cools the flue gas against hoiler feed water to prodused
high pressure steam.
Piotess Gas Compression | The purpese of the unitis to compress the process gas, Continucus
{KC2601 - PGC) , '
Gas Cleanup equipmeant The purpose of the unit is to remove oxygen, acid gasses and moisfure | Conlinuous
< cactors from the process gas.
» DEA and Causlic
sectlons
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e Gas Dryers

system

thres levels of refrigeration, ~39°C, -22°C and 4°C.

§CC De-Propanizer The purpose of the unit Is to separate C4 molecules from the process | Continucus
{VL4001) gas.
Chill Train, De-Methanizer | The purpose of the unit is to cool down the process gas and remove | Continuous
and Cald Box methane. _
G2 Syslem which can be The purpose of the unit is to separate G3 molecules from G2 molecules | Gontinuous
divided info the Ds- and o separate the C2 molecules into ethane and efhyiene.
Ethanizer and C2 Splilter
PPU 5 which comprises of | The purpose of the unit is fo separate C3 from G4 molecules and to } Gontinuous
the FT De-Propanizer and | separate the C3 moleculss into propane and propylene.
(3 Splitter
Liguid Dryers The purpose of the unit is to remove water from the C3 slream. Continuous
'R rerigerant | The propylene refiigeration system is a dlosed-loop system providing | Confinuous

Gas Liquor Sébaraﬁon

The purpose of the gas Hquor separation unit is to separate various
gaseous, Hquid and sclid compenents from the gas liquor streams.
Dissolved gases are removed from the gas liquor by expansion to aimost
atmospheric pressure. The different liquids and solids are separatsd in
separators by means of physical methods based on setfiing time and
different densilies.

GContinuous

.

R
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Water Purification

The pur;:;ése of this system is fo ﬁl%er out any ofl, tar and suspected

solids. Solids-free gas liquor flows to the Saturation Colismn whers its pH
is reduced to about 8.5 by scrubbing GOz rich acid gases to prepare it for
the exiraction process.

Continuous

The extraction process

The purpose of the exiraction system is fo remove phenols fiom gas
fiquor by mixing gas fiquor with di-isopropyl — ether (DIPE) to extracl the
phenals.

Continuous

BIPE recovery and Phenol
production

The DIPE and phenols are then separaled through several distillation
processes.

Continuous

Ammenia Recovery
{Uniti7)

Recovering of ammonia from the gas liquor. The Raffinate from Unit 16/
218, with about 1% DIPE, is first sent to the de-acidifier to remove acid
gases

Confinuous

Acid Gas Scrubber

The purpose of this system is to remove final traces of GOz from the
ammania. This system is divided into three sections namely: Bottom,
Middle and Top pump-around. In the bottom pump-around CGe s
ramoved from the ammonia. This is achieved by further cooling the
product {o below 65 “C. This resulls in NHa reacting with CO2 to form
ammonium carhonate, Traces of COz from ammonia are fhen pumped
back to the de-acidifier (2)17VL-X01 for NHs recovery.

Coniinuous

Fractionation system

The ammonia leaving the Acd Gas Scrubber overhead is firstly
compressed prior fo the fraction process o improve ammonia recovery.
The distiliate product of the Fractionators {2)17VL-105 is NH3 and the
bottoms product is Organics. The ammonia is cooled down fo form a
liquid and expanded and the final ammonia product is sent to Tank Farm.

Continuous

Sulphur recovery -

Sutphur recovery

sulphur released into the almosphere as hydrogen sulphide (Ha5) gas by
producing elemental sulphur as a saleable product.

The purpose of the Sulphur Recovery unil is to reduce the améﬂnl of | Confinuous

Wel Sulphur

Wot Sulphuric Adid

The purpose of the Wet Sulphuric Acid {WSA) unit is to reduce the
amount of suiphur released into the almosphere as hydrogen sulphide
(H2S) gas by producing Sulphuric acid as a saleable product.

Continuous
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CatboTar

Coker The Belayed Coker Plant receives bottom of the barrel products from | Continuous
upstream units to produce coke,
Calciner The coke calcining process is used to thermally upgrade green coke in | Coniinuous

order to remove assoclated moisture and combustible volalile matter
{VCM} and fo oflherwise improve critical physical properies like the
elecirical conduciivily, real density, efc

Coal Tar filtration

CTF utlises three solids removal processes and one waler removal
process.

Solids are removed by means of gravily separation in the feed receiving
dump bins, foflowed by solids removal by means of cenfrifugal separation
in the decanter and lasily the final solids are removed by the pressure leaf
filtlers. The water is removed by means of a forced feed avaporator system.

Dump bins, decanters,
force feed evaporator —
continuous

Filters - balch

Unit 86 The main unit processes for UBS Train 1 is heat exchange, centrifugation | All processes are
and distillation while the main processed for UB6 Train 2 is heat exchange, | confinuous except for
distiflation and then filtration. Tankage of product happens before and after | the balch filtration
processing. processes

Unil 76 The unit consists mainly of conveyors systems combined with storage | Conlinuous

gilos. Loading and weighting facilities are also on site.

Muli  hearth
incinerators

sludge

The purpose of this system is fo incinerate waste activaled sludge from the
biological freatment systems which treat industrial and domestic effluent
respaciively. The systems has 4 centrifuges per side to dry the sudge,
which is then incinerated in 1 of 2 multiple stage hearth incinerators per
side, with a femperature of around 780°C in the buming zone. The off-gas
is sen! to an emission freatment system, where they pass info the
atmosphere, while the coarse ash is sent fo Quiside ash for disposat.

Confinuous

HOW incinerators

The purpese of this system is fo incinerate high organic waste (HOW). The
HOW, which is pumped from U17/217 to the HOW storage tank, is ignited
by means of a fuel gas pilot flame inside a single chamber, refractory brick-
lined incinerator. The combustion temperature is controlied at 950°C, and
there are two burners. Steam is used lo atomize the HOW. The only
cembustion product is off-gas,

Continuous

Sewage incinerafor

The purpose of this incinerator is to burn screenings from primary
ireatment. It is a single chamber, furnace-type incinerator, The incinerator
is manually filled with screenings .Diesel is used as a fuel, and the
incinerator has two bumers and ane fan per bumer. The combuslion is
automated, and operafors have very litle confrol over any of the
paramelers. The producis are off-gas and ash.

Balch

WRF TO

Some of the enclosed storage and treatment tanks at WRF do het vent fo
the atmosphere but rather to the thermal oxidiser. It is infroduced fo the
burners (which ats kept buming with fuel gas) with air for combustion,

Conlinuous

Central corridor fiares

A systemn consisting of 2 flare stacks, 2 relief headers and other
associated equipment to collect and completely incinerate off-
gases, off-specification gases and emergency venting,

As required

A
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54  Hours of operations

Boilers Continuots 365
Gas Turbines Confinuous 365
Heat Recovery Steam Generator (HRSG) 365

Continuous

Benfield

Coal Processing Continuous 365
Gasification and Raw Gas Caoting Continuous 365
Regtisol Contintous 365

Continuous

365

Catalyst Manufacturing

Continuous

365

Sasol Catalytic Converter

Tar Distilfation Conlinuous 365
Uni{ 274 Continuous 365
Unit 74 Canlinuous 365
Coal Tar Naphiha Hydrogenation Contingous 365
Creosote Hydrogenation Continugus 365
Naphtha Hydrotreater, Platformer and CCR Continuous 385
Catalytic Distilation Hydrolreater Conlinuous 365
CD Tame Confinusus 365
C5 |somerisation Confinuots 365
Vacuum distillation Continuous 365
Distillaie Hydrolreater Coniinuous 365
Disfiilate Selective Cracker Confinuous 365
Light Ol Fractionafion Gonfinuous 365
Polymer Hydratreating Continuous 365
Catalytic Polymerisation and LPG recovery Continuotls 365

Confinuous 365

Gas Liguor Separation Continuous 365
Phenosolvarn Continuous 365
Sulphur Recovery Continuous 365
—Wet Suiphuric Acid Gontinuous 365

Carbo Tar and Coal Tar filtration
e Coker Continuous 365
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e Calciner Continuous 365
e  Coal Tar Filtration Confinuous 365 N
s Feed Preparation Batch processing 365

Unit 76 Continuous 365

WRF 7O

Central Corridor Flares

Multi Hearth Sludge Incineration Continuous 365
HOW Incineration Continuous 3695
Sewage Incineration Batch Processing 365

Continuous 365

As required

365

)
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55  Graphical Process Information
551  Utllities

551.1 Boilers
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5.5.2

5.5.21

Gas Production

Goal Processing

[ Sasol Coal Supply i F{

Fine coal

Bunhers

!

[ Primary Screan

i

)

Secondary Screen

Thickanar

5.5.2.2

=)

.
L

BsSM

!

_{

Centrifuge

|

o
L

Filtars

Gasification and Raw Gas Cooling

Coal
Processing

Coarse ozl

[

nside Ash

Gasification

—
o
Ash
- N
<
Hot Rew Gas

Coarse eoal

Coarse coal

Fine coal

Fine coal

b[ Gasifleation ]

Steans Plant l
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5523 Rectisol

3 TJaify
Togpio
i 5 ToWatarwarks
From
Gasficaion dnaln

bk

553  Gas Circuit

5531 Benfield

COy

€O, lree Tallgas
to Cold Separation
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553.2  Catalyst Manufacturing
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554  Refining
5541  Tar Distillation {Unit 14/ 214)

Light Naphtha

Heavy Naphtha

Medium Creosoie

Heavy Creosote

L

Residue oil

5542  Unit 27TA

Coaking Water
Supply

HP Steam

HNO-DTA fram LNO-DTA ko

MP Steam ;

Injectian Neutral Oif
Condensate Wasta Walter Lo

U13
HP Condonsale  Coollng Water
Relumn
T

T

LICENSING OFFICER
Govan Moeki Sasol Chemical Industries Pty (Lid) 0016/2014iF01 27 March 2014
Page 34 of 95




5543 Unit74

SDDTA to Unit 27

SD-DTA 1 storage

ThonlcPohFeed

Pitch to Unit H
Catbo Tar
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554.4 Coal Tar Naphtha Hydrogenation (Unit 15/ 215)

Sour Water
~

Sour Water

C;I’N to peirol poo

CTN to unit 24

Rectiscl Naphtha

Light & Heavy
Naphtha ex U2/14

waxy Oil Coker
Naphtha ex U39

Unit 24 gasoling reium
Jo U2rt4

5545 Creosote Hydrogenation (Unit 228)

@W
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554.6  Naphtha Hydrotreater, Platformer and CCR (Unit 30/ 230 & 31/ 231)

Fuel Gas

To Unit32

Platformate fo storage

Fual Gas

H2 Makeup

. Platfarmate to storage

P
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Catalytic Distillation Hydrotreater {Unit 78)

Alpha Qlefins

uUso orurs l

5547 CDTame

r<thanol

E R‘;:,-ele mMethanol l

55.48 Cblsomerisation

C5 fuedl Fraps U780

froduct ta U79

Heavy naphtha to tank
famm

Tt

P

S
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5549  Vacuum Distillation

uz2avi-10a
Battoms

Decanted Of
From U240

554,10 Distillate Hydrofreater
To D8O or 56TK3E02

EX Unil29/34
VG0
HVGO
-Diesel

ToiFrom 56TK3501

Diesel {o HETK3520

*

quhtha io
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il Condensate
to U209

Light Yacuum
Gas Uil to U35

Heeavy Vacuum
Gas Cil to U35

HVGO to 5CC

Waxy Oil
to U35
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55.4.11 Distillate Selective Cracker

Ex 65TK3502

*Heavy tiesel to'dorage

Medium fuel of

Gasoline

55.4.12 Light Qil Fractionation

¥ C5{K5 Praduct

LP Condensate

Stabilized
Lght Gil Water Wasly Eifuent
ta 20
faphtha te
u3n1/u30

__, Olly Condensata
to 120

Light Diesef to
PEEHIED

Boltoms
to Y34

x"\‘“_:v_-ﬁ"wmwﬂ
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55.413 Polymer Hydrotreating

iElie Up 12
from U308&35

|

Feed ex U32

To gasdline blending storage

545.4.14 Catalytic Polymerisation and LPG Recovery

Condansate 3
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554.45 Sasol Catalytlc Converter

PPU3 Ventgas

88 Gracked Gas from U24

555  Tar, Phenosolvan and Sulphur {TPS)

5551 Gas Liquor Separation (Unit 13/213)

Vapous oil Qil

)
|
410 » Clean Gl
Dusly 6.
Tarry G,
Uil
Oily Gl
B M""%‘“w\
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5552 Phenosolvan

Pitch to U74

Gas Liquor Degitched Tar
from U13/213 Acids 10 URT

Ammonia to
Tank Farm

Add Gases Stelgped

{0, HS & Gas Liguat
DIPE) to 1o US2252
U16/2i6

High Organic
Waste te
V52/252

5553  Sulphur Recovery

Granilated
5ol 0
Rectsol Offas Slphur

————» Mopon B SpwBeovey [ Fabr B G |

LICENSING OFFICER
Govan Mueld Sasel Chemical Industries Ply (Ltd) 0016/2014/F01 27 March 2014

Tage 43 of 95




5.5.5.4

Wet Sulphuric Acid

Ford Gas

. Wasie Heat NOx
o1 Combusior

5.55.5

3 3 [ofer  p—— Corverer

HP Seearm fxpori

A

.4 A
502

g

A
Add
Congenser

l

Feid

System

Coker (Unit 39)

T — 1 Jeid to tark Farm and Mo

Seam Drum « WESe {525 10 Sack
\ Converer =it i

Fead to Plant

‘ l

To the Calcinar/
Market

FCC Handling

I

FCC trucking
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5556  Calciner {Unit 75 and Unit 76)

Trucks/

»
Train
i
Tha calcined
coke Is sold
at ransporied

via Jucks or
Irain sarvices

Graen coka faed  Greer coks

from feed from
tnit 39 storage
convayors pads

Cooled
calcined
toke 1o
storage
sllos

5457 Coal Tar Filtration (Unit 96)

Fine coal from psmrmengie;
cozl
Processing

SMP

Co-feeding to
steain plant

Sokds to SMP-

Tar, sg:ili_ds and
water from
Unit 2{13}

Water refurn
to Unie 2{13)

2(13)

ol from Unlt T

Oil storage |

tank

Clean tar to
tank farm
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5558 Feed Preparation Plant {Unit 86) Train 1

Water and Naphtha

—K
WO Fead
Containing:
- Solids
- Water
- Naphtha

Waxy Ol Final Pradust

—b

Solid Sludge

5559 Feed Proparation Plant {Unit 86) Train 2

We'ller and Nephiha

TAR Feed
Contalnting:
- Solids
- Water
- Maphtha

Tar Final Progct

Salid Slidge
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556  Waferand Ash

55.6.1  Biosludge incinerators
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556.2 HOW Incinerators
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6 RAW MATERIAL AND PRODUGCTS

61  Raw materials used

Coal 84 t/h per boilet

Boiler feed water - 810 t/h per boiler

Fuel ol 48 m¥cald start up

Tar studge East 0.066 tthiboiler

Tar siudge West 0.57 thiboiler

Ammonia 90 {East) and 40 (West) kafprecipitatorfh (90%NH;
East and 99% NHaz West)

Air (total) 540 kmy¥h/boiler

Low pressure (LP) steam (400kPag) 34 t/hfholler

Natural Gas or Methane Rich Gas (MRG) kJ/KWh (per gas turbine}

kg/h( per gas turbine)
Boiler feed water {condensate) hHRSG
Low pressure {LP) steam (400kPag @ 174°C) tihiboller {de-acrator)

Run-of-mine coal t/d (per unif)

Coarse coal t/h (per unit)
98.6* volume % pure oxygen Kmndfh
th

HP superheated steam

kmn3h (per unit)

' Tail Gas into Benfield Kma¥h
| *Potassium carbonate recirculation rate méh
Carbonate system steam consumption th
DEA solution 7ecirculation rate m¥h

th

DEA system steam consumption
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L1 Catalyst Manufacturing& Catalyst Reduction 2

tonfhr
Nm¥h
Nmdh

Crude Tar/ Depitched Tar (all 4 trains combined)

HNO-DTA |
Unit74
Phenalic pitch |

Coal Tar I\Eaphtha Hydrogenation (Umt 154 215) :

Rectisol, Light and Heavy {centaining coker naphitha _—
and raffinate from Merisol) naphtha

Maphtha {containing coker naphiha and raffinate i
from Merisol} from Tar Distiffalion

Naphiha from Tar Distiiation réfh
Creosole Hydrogenation {Unit 228) : w

Creosata from Tar Distilfation including coker gas oil - m¥h

“Naphiha Hydrotreater, Platformer and CGR (Unit:30/230,31/231)

NHT hydrotreater mh
Platformer méh
CCR

“Cataytic Distifation Hydrolreater {Unit 78)
C5IC6 Hydrocarbons (From Co-monomers) m3fh
CH Hydrocarbons from U229/29 m¥h
C6/CTY Hydrocarbons m¥h

mdhe

mn3fhr

C5ICE Hydrecarbons from Co-manomers
ethanal

C5 Hydrocatbons from Co-monomers

Decanied O
“Dislifate Hydrotraater (Unit:35 / 235) -

DHT feed from U20/228/34/234

LICENSING OFFICER
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i Saiive Cradkor (UnEBDS0) 77 L e e L T
DHT distilate feed from U35 / 235 | _ [ i

"L ight Oil Fractionation {Unit 20 /229) =

Synthol light oil _ m¥h

Catalytic polymensailoﬂ and LPG recovery (Umt 327232) -

Condensales _ mith

T polymer Hydrotreater (Unit 33 1.233) U
Un hydrogenated petroh’ diesel feed from unit 32/232 I — ! m3h
£ “Total Refinery West . IR
Hydrogen l
LT LA T Total Refinery Eas PR A S
Hydrogen l _ Nm3fh
Sasol Catalytic Converler ' B
Fresh C6/C7 Feed 94.5 th
2 Rich Gas 16 th
U24 Cracked Gas 16 th
70 th

Nm¥h

FT Fead to VL7001
Rerun Gasoline 10 th
99% Hydragen ol 0.520 th
Hydrogen 1o CD Hydro Calumns 3000 Nmaih
PPU3 Vent Gas 35 th
PP2 Carrter Gas 5 th
HVGO 7 m/h
Caustic tth

Gas Liquor Sep
Dusty Gas Liquor

kath per factory
kgfh per factory

Tarry Gas Liguor

Qily Gas Liguor kgyfh per factory

Trim and Final Gotler Retuim kgth per factory

kg/h per factory

Rectisol Refurn
-' I T Phenosolvan <ot
Gas Liquor - |

I mfh per factory
T Sulphur Recovery £ :

Km3«/h per absorber (8 absofbers
in the factory)

Caustic soda - 12 mifday per phase
SAY 8 tanshweek (only when required)

Off gas from Reclisol & Phenosolvan 200

ADA 8 tonsiweek (only when required)

NaSCN 40 tonsfday {only when required)
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i RIS Wt Sulphuric Adid ot L e
Off gas from Reclisol & Phenosolvan 55 kmdwh

Potable waler (Rand Water) 125 m3h supply to Proxa

Ammonia 15 nheh

Unit 039 MTP

Unit 039 Wasxy Of méh

Unit 039 FCC Slurry méfh
Unit 075 Green coke fons per year
Unit 075 Green coke Hybrid tons per year
Unit 076 Green Coke {ons per year
Unit 096 Coal Tar m3/day
Unit 096 Cil mfday

Unit 086 Waxy Oil Train 1 API Oit m¥h per train
Unif 086 Train 1 Waxy Qi AP Oil
Unit 086 Tar Train 2 Dam Tar

Unit 086 Tar Train 2 Raw Tar

Unit 086 Tar Train 2 Tank Sludge's
Unit 086 OBF Waxy Qil 12

Unit 086 OBF HFO 150

m3fh per frain

m3h per frain

m¥h pet krain

m¥h pet train

m#h per train

m3h per train

Raw sewage and Domestic waste Screenings ; 440 J kg / day

Nm¥hour

The flares are safely devices that need to flare gasses to pratéct equipfnent during' hmcess uﬁ;sét conditions

LICENSING OFFICER
Gevan Mbeki Sasol Chemical Industiies Ply (Ltd} 0362014701 27 March 2014

Page 33 of 95




6.2  Production rates

HP superhealed stearm (4000kPag) 540 tfh per boller
Electricity 60 MWe per Generator
Ash fotal 20-22 th per mif
Ash coarse a2 thiboiler
Ash fine 16 thiboiler
Riow down {hoiler water) 70 thibaiter

550 kme3fhiboiter

Flue gas

Electricity B MWe per Gas turbine (2 gas
furbinas)
HP superheated steam {4300kPag) - YhiHRSG {2 HRSG's)
Blow down {boiler water) UWHRSG (2 HRSG's)
Coal p
Coarse coal (coal particles 5 mm and larger) td {per unit}
- td (per unit)

Dry crude gas kme®h {per unit)-
Gas condensate m*h
Ash th

kmn3lh
mi/h

Synthesis gas {syngas)
Rectisot Naphtha
Rectisol Off-gas

Kma¥h

€Oz Frea gas info Cold Separalion |
TR e Calalyst Manufaglung

Tonsfhr
Tonshr

TJonsihr
Tonsthy
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Light Naphtha

m3h

Heavy Naphtha

mh

Medium Creosole

mh

Heavy Creosote

m3fh

Residue Cil

mh

Pitch

mih

ENO-DTA

m3h

Neuiral Oil

m¥h

Unit 74

SD-DTA

Pitch

Naphtha Hydrogenatzon (Unit 15 / 215

CTN (Coal Tar Naphtha) {Wesl)

m¥h

Residue OFf (West)

CTN (Coat Tar Nephtha) {East)

Residue Gl (East)

m3fh

>reosote Hydrogenation (Uml 228

Creosoie Diesel

m3fh

Creosole Naphtha

m¥h

* Naphiha Hydrolrealer, ?P[aifprmer and GCR (Unit 30/240, 31

1231) =

Plaiformats

mdfh

m3h

m¥h

atalytic Distillation Hydrotreater-{Unit 78] .

Depentaniser  bolfoms lo  Solvenis

MONCmers)

Co-

mdfh

G5 CD Hydra Product to CD TAME/Sforage

mh

C6 CD Hydro Produst to Storage

mith

.-CD Tame (Unit 79)

G5 Raffinate

m3he

TAME Product

m3fhr
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|.PG to Catpoly

m¥ht

C6+ to petrol pool

m3fhr

lsomerised C5 to U79 and blending

LVGO

m¥h

HVGO

Waxy oil 30

Distilale Hydrotreater.{Unit 36 /235) °

LVGO m¥h
HVGO m3fh
Waxy oil 30 m3fh

“Distilale Selective CGracker {Unil 35DSC) *

Gasoline

mh

Heavy diese!

mih

MFO (Medium fuel oily

it

“Ligh! Oil Fractionation (Unit 29 / 229) =i

ChiCe

mdfth

Naphtha

Dieset

m3h

m3h

U34 | 234 Fead

rm3h

Off gas

e

“T"Catalylic, polymerisalion and LPG

y (Unit 32/232)

Propane

m3fh

Butane

mih

UHCPP {Unhydrogenated cat poly petrol)

mh

Heavy Polymers

m3h

G5 /C6ICT Feed to Solvents Co-monomers

m¥h

U 33 polymers

.

mh

LICENSING OFFICER

Govan Mbeki Sasol Chenical Industeies Pty (Lid) 0016/2094/F01 27 March 2014

Page 56 of 95




A Polymet Hydrotreater (Unit 337 233)

Poly petrol

Poly diesel

Propane ton / hr
Propylene fon f hr
Tail gas ton / hr
Ethylene ton/ fir
Ethane ton / hr
Butens fon fhr
Gasoline ton / br
Heavies ton fhr
Spent Caustic fon/hr
Flue Gas fonfhr
Acid Gas ton fhr
C 4 and Gasofine Product fory / hr

(as Liquor kgfh per factory

Tar ka/h
kafh

Gil

Ammonia tin
Depitched tar acids th
Phenolic Pilch ifh
Stripped gas liquor th

High organic waste

Molten sulphur fons/day per side

Sulphuric acid tiday

HP Steam

CIVTRR TR Y Carha Tar and Coal Tar Filtration e T

Unit 039 MTP mh

Unit 039 WO méh

Unit 039 Hybrid m¥h

Unit 075 Caleined Coke {all modes) tons/h

Linit 096 Coal Tar Fuel m¥jday

Unit 086 OBF LSHFFO mdh per frain
| Unit 086 Train 2 HTO m¥ih por frain
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Unit 086 Train 1 Fuel O 10 m3fh per fraln

Unit 086 Train 1 FPP Waxy olt m3fh per kain

Multi hearth sludge incinerator >

(Off gas), shurry and ash (41975), 12 {Nm¥hourffurnace}, m¥hffurnace

Off-gasss | 66578 I Nm¥hfincinerator

“Sewage Incineralor- i

Ash 8 kgiday {estimated)

Flue gas Nm¥hour

The flares ars safoty devices that nead to flare gasses lo prolect equipment during process upset condifions

6.3  Energy sources used

Coal 120000 Ton/ day

NiA
Electricily 1265 MWh N/A
Steam 6594 (40 bar Steam, excluding steam for electricity thr NIA
generation, including 'et-downs)
2403 {43 bar Stearn, including lef-downs)
1482 (8 bar Steam, including let-downs}
2322 (4 bar Steam)
Fuel gas 16 079617 Gd lyear NIA
Natural Gas 11190 ldkWh (per gas turbine) | Matural gas from
27756 kg/h( per gas lurbing) | Mozambique pipeine.
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7.8
1.6.1

7.6.2

Routine repotting and record-keeping

Complaints register
The licence holder must maintain a complaints register af its premises, and such register must

be made avaifable for inspections. The complainis register must include the foliowing information
con the complainant, namely, the name, physical address, telephane number, date and the time
when the complaint was registered. The register should also provide space for noise, dust and

offensive odours complaints.

Furthermore, the licence holder is fo investigate and, monthly, repott to the licensing authority in
a summarised format on the total number of complaints logged. The complaints must be reported

in the following format with each component indicated as may be necessary:

(a) Source code { name;
(b) Root cause analysis;
{c) Calculation of impacls / emissions associated with incidents and dispersion modelling

of pollutants, where applicable;
(d) Measures implamented or fo be implemented o prevent recurrence; and
(€) Date by which measure will be implemented.

The licensing authorify must also be provided with a copy of the complaints register. The record
of a complaint must he kept for af least 5 {five) years after the complainf was made.

Annual reporting
The licence holder must complete and submit {o the licensing authority an annual report, The

report must incude information for the year under review {i.e. annual year end of the company).
The report must be submitted to the licensing authority not fater than 60 (sixty) days after the end
of each reporting period. The annual report must include, amongst others, the foliowing items:

(a) Pollutant emissions trend;

(b) Compliance audit repori(s);

(c) Major upgrades projects {i.e. abatement equipment or process equipment); and
(d) Greenhouse gas emissions.

The holder of the licence must keep a copy of the annual report for a period of at least 5 {five)

years.

LI;ENSING OFFICER

Govan Mbeki Saso Chemicat Industies Ply (Ltd) CO16/2014/F01 27 March 2014
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1.7 investigation

Investigation

Purpose

Completion Date

YOC Management and menitoting

To investigate the management
and monitoring of YOC's within
Synfuels

12 months after date of issue of
Licence

P1 and P2 Ammonia
measurement and moniforing

venting

To investigate the frequency
and amount of ammonia venting
in Synfual

12 months after date of issue of
Licence

Al stacks excluding fwo main stack
Monitoring program in line with section
21 requirements for monitoring

Paint source emission

gompliance monitoring

47 months afier date of issue of
Licence

WRF1

To investigate if WRF1 to be
classified as incinerator or
abatement technclogy

1 November 2016

] DISPOSAL OF WASTE AND EFFLUENT ARISING FROM ABATEMENT EQUIPMENT

CONTROL TECHNOLOGY
Source Code /| Waste / Effluent | Hazardous Components Present Method of Disposal
Name Type
Alkaline dust containing heavy meftal , . .
s In line with the requirements of
B1 & B2 Ash trace elements, as well as silica and NEMA and the SEMA
quartz
In line with the requirements of
gmg CM3 & Catalyst Dust Magnetite NEMA and the SEMAq
in line with the requirements of
mg' WMWAQ' Ash Heavy metal frace elements NEMA and the SEMAq
Weak  sulphuric ) ) . In fine with the requirements of
. Sulphuric acid, vanadium based | NEMA and the SEMA
WSA1 acid, spent
cafalyst
catalyst
9. PENALTIES FOR NON-COMPLIANCE WITH LICENCE AND STATUTORY CONDITIONS
AND OR REQUIREMENTS

Failure to comply with the any of the above condition and requirements in terms of Chapter 7
Section 51 including Chapter 8Section 53 - 55 of NEMAQA {Act no. 39 of 2004 is a breach of
the Licence conditions, and the Licence holder will be subject to the sanctions set out in

Chapter 7 Section 52 of NEMAQ
Health Act 61 of 2003,Chapter

A (Act no. 39 of 2004), Chapter 10, Section 89 of the National
7 Section 28,32,33 and 34 of the National Environmental

Management Act 108 of 1898, Chapler 16, section 151 of the National Water Act, and Chapter
7 section 68 of the National Waste Management Act, including any penalties contalned in the

By-laws,
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10. APPEAL OF LICENCE

0.1 The Licence Holder must notify every registered interested and affected party, in writing
and within ten (10) days, of receiving the Department's decision.

10.2  The nofification referred to in 10.1. must - _

10.2.1  Inform the registered interested and affected parties of the appeal procedure
provided for in section 43 of the National Environmental Management Act
(NEMA), 107 of 1998, as amended;

1022 Advise the interested and affected parties that a copy of the Atmospheric
Emission License and reasons for the decision will be fumished on request;

10.2.3  An appeal against the decision must be lodged in terms of section 43 of the
NEMA, Act 107 of 1998, as amended, from the date of this license, with:
Municipal Manager, PO Box 1748, Ermelo, Tel No. 017-811 7000, Fax No.
37-811 1207, and

10.3. Specify the date on which the ficence was issued.

11. REVIEW OF ATMOSPHERIC EMISSION LICENCE

In terms of chapter 5 (41)(1)&2) NEMAQA (Act no. 39 of 2004), provisional licence is issued which wil
be reviewed within five (5) years from date of issue, after which it wit or will not be issued valid for 5
years form date of Atmospheric Emission Licence.
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