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Flow rates and fractions of fly ash (a) and Flow rates and fractions of fly ash (a) and 
recirculatingrecirculating material (b)material (b)

a) fly ash
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1-heat-recovery boiler - 0.5 t/h
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3-bag filter - 0.2 t/h

b) circulating material and slag
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1-recirculating rate - 17 t/h
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3-sand (fine fraction) - 0.2 t/h



View on the View on the superheatersuperheater tubes tubes 
(upper portion  (upper portion  –– leftleft--side, side, 

bottom portion bottom portion –– rightright--side)side)



Gas temperature variation over the Gas temperature variation over the 
channel height at the channel height at the superheatersuperheater inletinlet
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The deposit compositionThe deposit composition



Corrosion damage of the Corrosion damage of the 
superheatersuperheater drainagedrainage tubetube

(steam boiler in (steam boiler in MSWIP "MSWIP "RudnevoRudnevo", Moscow", Moscow))



The test rig simulates the corrosion process The test rig simulates the corrosion process 
typical for MSW and biomass incineration plants. typical for MSW and biomass incineration plants. 

The design of the test rig allows to carry out the The design of the test rig allows to carry out the 
corrosion investigations varying the following corrosion investigations varying the following 
characteristics: characteristics: 

•• partial pressure (concentration) of partial pressure (concentration) of HClHCl, SO, SO22, H, H22O, OO, O22;;
•• flue gas temperature to 600 flue gas temperature to 600 ººC;C;
•• composition of deposits (content of alkali chlorides composition of deposits (content of alkali chlorides 
CClmCClm, calcium components , calcium components CCCaOCaO

mm and and sulphatessulphates
CCSO3SO3

mm););
•• exposure to 1500 hrs.exposure to 1500 hrs.



The experimental rig of VTI for investigation of The experimental rig of VTI for investigation of 
corrosion processescorrosion processes



The influence of various factors on the The influence of various factors on the 
corrosion ratecorrosion rate
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Placement of experimental simples in exhaustPlacement of experimental simples in exhaust--
heat boiler during of industrial corrosion testsheat boiler during of industrial corrosion tests



The The microsectionmicrosection of   12Cr18Ni10of   12Cr18Ni10ТТ
austenite steel specimenaustenite steel specimen

After 1700After 1700--hours tests, t=450hours tests, t=450 ººC, in the MSW C, in the MSW 
combustion product medium combustion product medium HClHCl=150=150÷÷250 mg/m250 mg/m33



The porous layer of the corrosion products
(thickness more 1.5 mm)



The results of micro XThe results of micro X--ray spectral analysis ray spectral analysis 
the composition of the corrosion productsthe composition of the corrosion products



The results of micro XThe results of micro X--ray spectral analysis ray spectral analysis 
the composition of the corrosion productsthe composition of the corrosion products



ConclusionsConclusions
The investigations The investigations were were carried outcarried out to get enough to get enough 

information about the following questions:information about the following questions:

•• conditions of formation, transformation and transport of conditions of formation, transformation and transport of 
slag and corrosion elements during incineration and slag and corrosion elements during incineration and 
heat utilization.heat utilization.
•• main factors of deposits formation and highmain factors of deposits formation and high--temperature temperature 

corrosion. corrosion. 
•• kinetics of deposits formation and highkinetics of deposits formation and high--temperature temperature 

corrosion process.corrosion process.
•• corrosion stability of Russian boiler steels in condition corrosion stability of Russian boiler steels in condition 

of flue gas of MSWI P.of flue gas of MSWI P.

The data obtained can be used for recommendations The data obtained can be used for recommendations 
on optimization of the design of the heaton optimization of the design of the heat--recovery boilers recovery boilers 
of MSWIP.of MSWIP.
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