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Background ; BAM

A number of flue gases contain Sulfur. Sulfur is known for its potential to
enhance the corrosion Kkinetics . If melts can be formed with other phases
hot corrosion can happen. Sulfur diffuses  into the alloy microstructure

All can be observed in parallel.

We discussing here Fe-alloys including less than 14 % Cr by mass and

focus on the time at high temperature !
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Working conditions of water/stream 2 BAM
tubes and water walls

Example: Simple tube with inner pressure

Gas diffusion ]
Educt towards steel gﬂ‘gpﬁﬁgnﬂlt&
Products into gas phase ! Superheater

or reheater tube

Oxyfuel-Steam  _o¢algas

ash/slag/Metall
Dual conditions  aquilibrim

Steam Oxidationﬁ

Ash layer on oxide layer
and

none or limited

free flue gas contact
pressure

 Gas corrosion
m=2,n=3:M* c{Fe,Cr,.}

m=1,n=1:M* c{Fe Mn,Ca,.}

m=2,n=1:M*c{Na,..}
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DROXISIM - High pressure test simulation ; BAM

Designed for testing of tubes

= Media:

A: gas mixtures (SO,, CO,, H,0, O,,
N,, CQO, ...) with up to 5 components
B: Pressure(air, N5, CO,, H,O
(steam))

= pressure: 1 bar — 320 bar

= Temperaturr: RT - 800 °C

orrosion lab view

preheater (450 °C)

Reactor e @

Details of the reactor
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Our experiments ; BAM
Coupon test according ISO - Standard 21608:2012

lﬂ\
- TC156 - ISO
SO 73801986 General requirements
= I1SO 7539-6:2011 Stress Corrosion testing 1
) precracked specimen
= SO 9225:2012 Corrosivity of atmospheres
ISO 13573:2012 Thermal cycling corrosion
ISO 14802:2012 Guidelines for applying statistics to
analysis of corrosion data
ISO 17224 application of dep

GTT workshop 2017 - stability of Iron sulfates 6



< BAM

Dual-Gas Coupon Experiment

Gas
T T Thermoelement Typ K.
5 Nickel-Chrome/ Nickel-
) | L Aluminium
_:‘7 Probe
Titan —— ]\ ' ‘
G_gsinjektions— i Aluminumoxid
duse 1.4571 |1 T (ALO,) Keramik.
Gas
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Experimental Parameter ; BAM

All experiments demonstrated here were performed under the conditions below

550 °C (823 K) O°CI928K)650

Heating and cooling in flowing Ar

(ISO 21608 test conditons flue gas T OGcC3a6d Ar TC)O 300
Heating rate typical 10 K/min 71 in case of infrared heating around 100 K /min.

Ambient pressure

Gas:
l.  Arplus (0.0025 71 0.01) SO , fraction of mol
Il. (0.6 T 0.7) CO, 71 (0.20 TV 0.25)H ,O071 0.020 ,7 0.01SO , + N, fraction of mol
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Local elliptic nodules ; BAM

Steel > 0.09 Cr mass fraction

T=550 °C
99,5 Ar + SO
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Corrosion in Ar/SO 5 ; BAM

Steel < 0.02 Cr mass fraction

T=550 °C
99,5 Ar+SO ,
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