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The distribution of environmental impacts in Valmet’s value 
chain
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 Higher floor loadings and bigger unit 
sizes are both promoting 
sustainability

➢Higher production per utilized steel kg

Development of Floor loading and boiler size
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Development of main steam parameters

 Up to 2000 -> 480°C / 80 - 85 bar

• 2000 to 2015 -> 485°C – 495°C / 85 – 95

• Nowadays 500°C – 515°C / 100 – 110 bar 

• Higher steam parameters mean higher electricity production from same raw material 
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 Even though steam parameters 
have increased over the past years, 
steam generation per burned BL kg 
has increased

➢ Even more electricity

➢ Less emissions per produced MW

Development of steam generation
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Sustainability targets : zero solid waste and zero liquid effluent 

Modern mills are closed systems 

leading to higher Cl and K 

concentrations

– The role of ash treatment becomes vital

Environmental savings
– Less discharge of chemicals to recipient

Saves money
– Reduced chemical consumption

– Fewer and shorter maintenance outages

Increased pulp production
– Improved recovery boiler availability

Ash treatment
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Valmet Ash Treatment Solutions

Ash Leaching (25-400 t ash /d) Ash Crystallization (> 80 t ash /d)
 Superior protection of recovery boiler by removal 

of non process elements (K, Cl)

 Superior recovery of cooking chemicals (Na, S)

 More sensitive to impurities and 

high carbonate ash

 Independent, or with process integration with 

evaporation for improved steam consumption

 Lower effluent

 Higher CAPEX

 Excellent performance at both low and high carbonate 

concentrations

 Stable, robust process

– Few components

– No steam needed

 Single or Duo technology

 Sulphuric acid can

be dozed for improved performance

 Lower CAPEX
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Improved recovery boiler availability by removing chlorine & potassium from the ESP ash



 In addition to primary methods, there are secondary means to 

reduce NOx emissions even further: SNCR / SCR / scrubber

Nox emissions
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 Today, many customers, especially in Europe 

and China, require dust emission less than 10 

mg/Nm3 at 6% O2 for new recovery boilers 

11

Dust emissions
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2Safe and reliable 

solutions



Operator safety

 Pressure part materials made to last for 
decades

 Smelt spout robot for operators' safety

 Online analyzer for reduction rate

 Ergonomic retractable liquor gun station with 
safety door

 Safe and reliable burner solutions for auxiliary 
fuel and odorous gases

 Advanced leak detection

 Fully integrated safety system with Valmet DCS

 Smelt protection gear
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Safety first
Operator safety is at the top of the priority



Pressure part materials made to last for decades

 Nowadays most typical materials used in floor are carbon steel and Alloy 

825

 Many customer who have selected minimum Alloy 825 coverage have 

later extended Alloy 825 portion 2 – 3m due to observed corrosion

– Upgrade cost of floor materials afterwards can be 10-times higher compared to capital 

investment

 In latest projects, many customers have selected whole floor with Alloy 

825 or longer extension 2 – 3 m

– Clearly, tendency is towards higher coverage of Alloy 825 to ensure long lifetime and low 

maintenance need

 Typical lower furnace opening materials are Alloy 825 and 304L

– In high pressure and high loaded boilers, there has a been an increase in the corrosion rate 

and cracking of 304L opening tubes

 This has been seen especially in big openings, such as SUB and mandoors

 Experiences of upgrading to Alloy 825 material have been positive

 Some customers have selected extending Alloy 825 material limit above secondary air 

level in new projects
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Lower furnace material selection

Carbon steel 

+ AISI 304L 

cladding

Carbon steel

Carbon steel 

+ AISI 304L 
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Carbon steel

Alloy 825 
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Alloy 825

Alloy 825 
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Towards autonomous 

operation with advanced 

process controls, smart 

sensors and digital solutions3



Ash Balance 

Optimization

Valmet Recovery 

Ash Analyzer

Toward autonomous operation

Recovery Boiler Optimization
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As-fired liquor quality
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Total combustion air 

calculation

Reduction Efficiency 

Control
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Valmet Recovery 

Liquor Analyzer

Dissolving tank TTA 

Optimization Na2S, NaOH, 
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control
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RB Performance monitoring
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One example of digital solutions 

Online CFD solution to oversee combustion conditions in furnace

 Valmet Recovery Boiler Combustion Diagnostics is 

a tuning and troubleshooting tool for operators and 

process specialists which visually shows the state 

of the combustion inside the furnace

 With Computational Fluid Dynamics (CFD), the 

application provides a variety of process 

parameters which are not possible to measure

 Enables making conclusions how to improve the 

current situation and optimize performance, 

availability and emissions

Black liquor droplet carryover

Input for air distribution and droplet size optimization

→ Increased availability

Air system performance 

Input for air distribution optimization

→ Increased performance and availability

Increased 

performance

Increased 

availability

BL droplet carryover
• input for air distribution and 

droplet size optimization

• Increased availability and 

safety

Air system performance 
• Input for air distribution 

optimization

• Optimized performance and 

emissions



Summary
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Mill wide optimization




	Slide 1: Development of Recovery Boiler Technology – Present View Jarmo Mansikkasalo June 6 2024 
	Slide 2
	Slide 3
	Slide 4: The distribution of environmental impacts in Valmet’s value chain
	Slide 5: Development of Floor loading and boiler size
	Slide 6: Development of main steam parameters
	Slide 7: Development of steam generation
	Slide 8: Ash treatment
	Slide 9: Valmet Ash Treatment Solutions
	Slide 10: Nox emissions
	Slide 11: Dust emissions
	Slide 12
	Slide 13: Safety first
	Slide 14: Pressure part materials made to last for decades
	Slide 15
	Slide 16: Recovery Boiler Optimization
	Slide 17
	Slide 18: One example of digital solutions 
	Slide 19: Summary
	Slide 20

