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PROBLEM AND OBJECTIVE

problem:
® reduction of the velocity of the

® encreased formation of deposits formation process

on heat exchangers * formation of uncritical deposits
¢ formation of large deposits ® longer cleaning intervals

which are difficult to remove °* improvement of the heat
® reduced heat transfer from the transfer to the heat exchangers

flue gas to the heat exchangers ® increase of energy efficiency

reduction§ |
operating cOs
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PROBLEM AND OBJECTIVE: procedure

investigation of the fouling behaviour of 3 different boilers of the MSWI power plant Mannheim:
different boilers show different process technologies, flue gas temperatures and fouling rates
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PROBLEM AND OBJECTIVE: extent of the investigations

boilers of different process technology

mineralogical-chemical mineralogical-chemical correlation: heating tests on
characterization characterization test results and deposits in
of the deposits of flue gas particles macroscopic appearance laboratory scale
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PRINCIPLES: appearance of deposits in power plants
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PRINCIPLES: preparatlon of the deposits

different
informations about
the
mineralogical and
chemical
composition
of the deposit
and the
formation process

division of
the sample in
different layers
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chemical properties physical properties

® formation conditions
® hardness

® melting points

® corrosion effects
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PRINCIPLES: mineral phases of the deposits
silicates [ K,Pb(SO,),/ NaCl
and K,Zn(SO,), halite
palmierite
p KCI
bosp u ::gslg“site sylvite
ha
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PRINCIPLES: structural and mineralogical composition

primary deposit reaction zone secondary deposit (sulfatic)
(chloridic)
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PRINCIPLES: structural and mineralogical composition

@ boiler 4: study area 1

Deposits:

- mineral phases (crystals) ,

- melting phase 3. " _melting phase
- pores TR L el N “®.

microscopic picture of a deposit
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PRINCIPLES: structural and mineralogical composition

VTT_D-1569 18.3mm x2.10k SE 2/10/2011
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PRINCIPLES: structural and mineralogical composition

v

VTT _D-1568 18.6mm x1.90k SE 2/10/2011
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RESULTS: MSWI power plant: MVV, boiler 4
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RESULTS: mineralogical composition: MVV, boiler 4

flue gas direction >
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RESULTS: MSWI power plant: MVV, boiler 5

L 1] ] MSWI MVV, Mannheim EIHI&I B
! # p Il 0 boiler 5 '
|t e , o
: r- :
upper sampling level e i J
li- : g P E re./ E 2 [..
| 4 | g 580 Is
' S £ S o
L | E h h | ’ § o | § 2
, —ist 2 @ ||e o
li LRdL L LTS 11 D Sy = - g E:. il
lower sampling level I | 708899 101081 1
| =
= Ol \157; 164

| @ manhole

S sampling point: upstream side
) ] o pling point: up i

ﬁ @ sampling point: downstream side

sampling point: wall

: ¢ sampling point: dust

i
.I
|

1 - [
e —r L — " & &

KIT, 23.03.2011




o8

Deutsche Bundesstiftuna Umwelt

IR AUT MYV Umwelt

Institut fi dt s _ .
BQU?EA:R;;;”C?;‘QI?SCEU”Q Karlsruher Institut fir Technologie MHKW Mannheim Nord

RESULTS: mineralogical composition: MVV, boiler 5

Intensity

2. zone

breakable easily breakable dusty
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RESULTS: chemical test results: MVV, boiler 4
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RESULTS: mineralogical temperature profile of boilers 2, 4 and 5
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mineralogy
process technology

classification of deposits

evaluation of the deposits

"

specific technical measures to reduce the forming of critical deposits
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PRACTICAL IMPLEMENTATION: basis of valuation

macroscopic

4 parameters: / appearance

hardness

thickness

mineralogical composition
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PRACTICAL IMPLEMENTATION:

classification of deposits
(refer to heat transfer / cleaning)

reduced
heat transfer
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PRACTICAL IMPLEMENTATION: valuation

influence of the process technology

VV Mannheim (bOIIer 4)
boiler 4
l ! -| 1ep
' classification
very critical
critical
S acceptable
sampling point | ags
b uncritical

2]
1%

ol

boiler profile
before reconstruction
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PRACTICAL IMPLEMENTATION: reconstruction

,,,,,,,,,,,,,
,,,,,,,,

MSWI power plant
MVV Mannheim
boiler 4 m'
|

measure leads
to

|

 extension of the running time
* reduction of the costs (about 27 %)

Double division of the critical heat exchanger +
mechanical cleaning system
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PRACTICAL IMPLEMENTATION: waste input

inﬂuence Of the WaSte input 1 sampling 2 sampling
thermal treatment with the additional
Sewage SIUdge of thermal treatment

- municipal waste  of sewage sludge
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COMPARISON OF DEPOSITS OF DIFFERENT POWER PLANTS
Carbonate
MSWI power plant RDF power plant
Silicate “ =
Sulfate ﬁ] _—
Oxide
Silicate
Chloride / ‘
loride ‘
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Biomass power plant |
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RESULTS: mineralogical composition

@ sampling point
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RESULTS: mineralogical composition and heat transfer

superheater 2.1: 965 — 935°C
economizer 1: 405°C

- compact material

- oxides and silicates - thin layered deposits

- extremly difficult to clean - sulfates and oxides/silicates

- reduced heat transfer - difficult to clean
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RESULTS: temperature profile

biomass power plant MSWI power plant
| sulfates || chlorldes||carbonateISIIlcateIOX|de| | sulfates | | chlorides |
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SUMMARY

® investigated power plants:
- MSWI power plant Mannheim boilers 2, 4, 5, 6 / MSWI power plant TREA Leuna
- biomass power plant Zapfendorf / biomass power plant Mannheim
- RDF plant Osnabrick: residues of paper production

® mineralogical and chemical characterization of deposits:
sulfates, chlorides, silicates, oxides

® development of temperature profiles of boilers

¢ development of a classification model for deposits

® relevance for practice:
- optimization of existing plants
- optimization the planning of new plants
- determination of the influence of different waste inputs

® succesful measures
- modification of boiler 4 of MSWI power plant Mannheim
- construction of boiler 6 of MSWI power plant Mannheim
- planning of new boilers of the energy company MVV




