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TOPSOE WSA™ - THE ROLE OF WSA PROCESS IN THE PGM INDUSTRY
TODAY'S AGENDA

SO, Abatement technologies & considerations to meet
emissions standards

Layout of TOPSOE Wet Sulphuric Acid technology WSA for
the metallurgically industry ;.

%I WSA Case story from PGM smelter in South 'AfriC‘va"'
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CONSIDERATIONS FOR SELECTION OF THE RIGHT TECHNOLOGY FOR SO, ABATEMENT

LEGISLATIONS & COMPLIANCE
MEET EMISSIONS

A
AVAIALBLE RESOURCES
CHEMICALS , WATER AND ENERGY CONSUMPTIONS
Y,
N/
lA
™

TECHNOLOGY
FOR
CURRENT
APPLIACATION

WASTE MANAGEMENT
TYPE AND CLASSIFICATION

UPSTREAM APPLICATIONS
TYPE OF PLANT & CONDITIONS

ECONOMICS
CAPEX, OPEX AND VALUE OF PRODUCT
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SO, ABATEMENT TECHNOLOGIES

« WET SCRUBBING:
Liquid slurries lime, limestone, or seawater to absorb
SO,
e DRY INJECTION:
Injecting dry sorbents into the gas stream to capture
SO:;
e SO: RECOVERY:
Recovering SO: for reuse or further processing
e CHEMICAL ABSORBTIONS:
Uses various chemicals to absorb SO: from gas
streams
 ALKALI PROCESS:
Utilizes alkali solutions to neutralize SO:
 DRY-GAS SULPHURIC ACID PROCESS
Converts SO: into sulfuric acid

« WET SULPHURIC ACID PROCESS (WSA):

Converts SO: directly to sulfuric acid using a wet
TOB§8EeSS © Topsoe A/S. All rights reserved.

DY Y Y o D Y o Y Y Y o o




10/27/2025

PGM SO, ABATEMENT PROJECT
PROCESS OVERVIEW WITH DUAL-ALKALI SCRUBBER

PGM MATTE CLEAN GAS TO
A ATMOSPHERE

PIERCE-SM| SODA ASH
TH 1_5
CONVERTER

mole %

SO,

FURNACE

OFF-GAS SCRUBBER ABSORBER MIST
SLANT . Ecb ELIMINATOR

ELECTRICAL

FURNACE LIQUID

LIME / LIMESTONE NEUTRALIZA
OR OTHER TION & REACTORS / LIME OR

A CHEMICALS THICKNER THICKENER LIMESTONE
PCM CONCENTRATE

DISPOSALS TO
HAZARDUS g~ SMELTER MAIN DISPOSALS TO
LANDFILL THICKNER LANDFILL
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PGM SO, ABATEMENT PROJECT
PROCESS OVERVIEW WITH WSA

CLEAN CAS TO

ACID PLANT ATMOSPHERE
COOLING

WATER

PCM MATTE

A

PIERCE-SMI
TH 1-5
CONVERTER

-

GAS CLEANING
FURNACE WET CAS

mole %
SO

2
OFF-GAS CLEANING Wfaﬁi'D
PLANT - ESP PLANT
ELECTRICAL -
FURNACE
ACID
WEAK ACID
A TREATMENT STLIRALE =

LOADING

\

98% H,SO,
TO MARKET

PGM CONCENTRATE
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METALLURGICAL UNIT

WSA plant layout for SO, gas, hybrid gas/steam

Fuel gas

SO, gas —~

Feed gas

1 Startup
burner
W

preheater

Clean gas

Stac

Process Process
gas blower  gas heater SO,
grTVEeTteT
>< Air
; Interbed blowe
Steam export cooler Z 2\ Air
< >< < w
BF Steam g Process
W - drum h é gas coolers WSA
condenser
Sulfuric acid
Acid cooler

TOPSOE
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WSA GLASS TUBE CONDENSER

AVAVAVAVAVAVAWAN
N~
|1
o . _A Clean gas
|1
(] 1
< B Clean gas outlet
e ) Cooling air
q C —
d B
|
D EDED s
Cooling air inlet
== Hot air
3 A ¢ It
] e
L] e S Hot air outlet
I
[ ] 1 SOsgas inlet T
SOz gas inlet
Acid outlet
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METALLURGICAL

INDUSTRY
AN /7
—

NO WASTE GENERATION

CUSTOMER

Location: Polokwane

Source: PGM Smelter

Feed: 1-5% SO, gas , AVG. 3.2%

Capacity: 44,000 Nm?/h

GOALS

* Meet emission standards in South Africa

 Salable product and minimize waste
generations

TECHNOLOGIES

* 40 technologies considered - Dual Alkali
scrubber

* Topsoe WSA™ Technology

TOPSOE
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COMPARING SO, ABATEMENT TECHNOLOGIES CAPEX & OPEX
PGM SMELTER IN SOUTH AFRICA CHOOSES WSA™ TECHNOLOGY

DUAL-ALKALI SCRUBBER
* Maintenance and operation cost
 Chemicals consumption (Lime & Soda

ash)
* Disposals land fill, CaSO,

3,000 ZAR/tons (Hazardous waste)

GAS CLEANING EXPENSES

8 9 10

Years of operation

Accumulated expenses

WSA - WET SULPHURIC ACID PLANT
* Maintenance and operation cost
* Sales of Sulphuric acid, Sub-Sahara

A EXClUding HP steam prOdUCtion s Dual Alkali scrubber Scrubber with Ca(OH), & CaCO,

m—— TOPSOE WSA™ plant

© Topsoe A/S. All rights reserved. 1
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METALLURGICAL
INDUSTRY

FROM PROBLEM TO

PROFIT

NO CHEMICAL
CONSUMPTION

NO WASTE MANAGEMENT

INCOME FROM
SULFURIC ACID

H,SO

ENVIRONMENTAL PERSPECTIVE

Reducing waste
Using resources more efficiently

Save on operating costs while improving
reputation and image

Helps businesses to align with the United Nations'
Sustainable Development Goals

TOPSOE
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