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Feeding Brazil



Global SO2 emission requirements

European Union
0.65 kg/MT (New plants)

1.3 kg/MT (Existing plants) China
0.5 kg/MT to

1.0 kg/MT

USA
2.0 kg/MT

Brazil
2.0 kg/MT

India
0.5 kg/MT (New plants)

1.0 kg/MT (existing plants)
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Typical 3+1 operating curve
SO2 + ½ O2 �Í�Î SO3



Operating curve for beds 3 & 4



Application in Industry
Catalyst loadings optimized as if designing a new plant

Performance modeled using Topsoe’s proprietary in-
house, well proven, software

(Catalyst activities used were realistic long term 
activities, not new or even 2 year guarantee conditions )

Sulfur burning

11.5% SO2 inlet to bed 1

Operating at sea level



VK69 cesium promoted catalyst
Designed specifically for double absorption plants for 
use in the bed(s) after the intermediate absorption tower

Active at a lower temperature

More active across entire temperature range

Allows Bed 4 to be operated at a lower inlet temperature 
and achieve more conversion 



Operating curve for bed 4 with VK38 or 
VK69



VK-701LEAP5TM

Designed for high SO3 environments

More active across entire temperature range

Allows bed 3 to be operated at a lower inlet temperature

Additional conversion in bed 3 shifts the equilibrium 
curve for bed 4



Operating curve for bed 3 with
VK-701 LEAP5TM and bed 4 with VK69



Catalyst loadings - 2 Simple Steps
Standard 1st Step 2nd Step



SO2 emissions from 3+1 converters
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VK69 & VK-701

Standard

VK69



3+1 results
Standard VK38 & VK48
– Easy to obtain 1.25 kg/MT

– Possible to go to 0.75 kg/MT with a very high volume

VK69
– Reduced volume required for equivalent emissions

– Achieve 0.75 kg/MT at approximately 190 liters/STPD

– Possible to go below 0.5 kg/MT but the volume begins 
increasing rapidly 



3+1 results (cont.)
VK-701 LEAP5TM

– Catalyst volume decreases again for equivalent emissions

– Achieve 0.5 kg/MT at less than 200 liters/STPD

– Possible to achieve 0.25 kg/MT or approximately 50 ppm with a 
high catalyst loading



Benefits
Reducing emissions through catalysis 
– Requires less capital then a scrubber

– Requires no additional process chemicals

– Generates no waste or by-products to dispose of

– No additional maintenance costs

– No additional power consumption

– Produces additional sulfuric acid through increased conversion



Different solutions!

Less capital investment

No chemicals

No waste/by-products

No maintenance

No additional power 
consumption

Increased production

Scrubber



Its your decision
0.65 kg/MT to 

1.3 kg/MT 0.5 kg/MT to
1.0 kg/MT

2.0 kg/MT

2.0 kg/MT
0.5 kg/MT to 

1.0 kg/MT


