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Sulphur Recirculation

Electricity production in WtE GGTAVER'@
is limited by superheater corrosion MILO - )
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Sulphur Recirculation
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CHALMERS High Temperature Corrosion Centre
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CHALMERS High Temperature Corrosion Centre
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CHALMERS High Temperature Corrosion Centre
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Sulphur Recirculation

Full-scale tests at Renova P5 (theborg)ﬁﬁTmLEJ%@Dj
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Sulphur Recirculation
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Sulphur Recirculation
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Sampling and measurements GOTm’LEJ%K_Eﬂ)))
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Deposit rate (g/m+,h) decreased with SO, MILIO -
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Fly ash CI/S vs SO, from 3 different plants GﬁTﬁ}’ﬁ%“@))
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Acid Dew point Temperature (ADT) GGTQ}’,_EJ%KEN)))

Lancom 200
Acid Dewpoint Monitor

Result: No measurable ADT

Detection limit: 110-120°C
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Dioxins in the flue gas: 7 less GOTQYS%KEDD )

I-TEQ ng/Nm3@1102
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Pilot tests at KIT — Dioxin reduction G‘”ﬁ‘;‘f,%“@)
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Karlsruhe Institute of Technology

Dioxins in raw gas ~ emission limit!
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o . . G('I')TAVER-KI‘ED)
Stack values (% of Emission limit) MILO

Stack concentrations, 1000 h average
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Sulphur Recirculation

. . o GOTAVERKEN ),
Corrosion probes in the superheater position MILO -

High temp corrosion probe 24 h and 1000 h
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Sulphur Recirculation

Corrosion probes in the superheater position GOTﬁ]‘ﬁ% DD)

Air outlet

ﬁ 16Mo3, Sanicro28, Inconel625
Air inlet mmp- ‘V‘F‘éﬂ{ﬂ)oc
—
(Wt%) Cr Ni | Mn| Si | Mo | Fe | n./n., | Add. elements
16Mo3 - - 0.6 - 0.3 | 99.1 0 -
Sanicro 28 270 | 31.0 | 20 | 06| 35 | 345 0.8 Cu:l
Inconel 625 220 | 580 | 05 |1 05| 9.0 5.0 4.4 -
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16Mo3 - Photograph - 525 °C Gmﬁ}ﬁ%’@

Reference Sulphur Recirculation
16Mo3 16Mo3
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Sulphur Recirculation

Corrosion rate at material temp 450°C (1000 h)GﬁTﬁfS%K_ED“ ))
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Sulphur Recirculation

1000 h Reference

Corrosion attack

1000 h Recirculation

Unaffected surface —» SR asiaiaisomeret~ Cl
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Sanicro 28 - 1000h GOT&}"LEJ%K_E&)))
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Sulphur Recirculation

1000 h Corrosion rate measurements GOT&}’E,%"DD)
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Sulphur Recirculation
GOTAVE R'KED) ,
Summary MILJIO —

Lower high temp corrosion at 450 and 525 °C material temp Emissions unchange
Less deposits and particles (lower CO and NH;) -

No detectable acid dew point

Stack
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NO, primary measure: CUTNOX GﬁTﬁ‘;’Ej%@D))
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CUTNOX

Test at TAMARA: Pilot grate fired furnace (0,5 thh)GOTQ}’LE,gK ))
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CUTNOX

NO,: First commercial CUTNOX at Renova (SE)GGTQ}',_E,%K ) ))

Preliminary results from CUTNOX ON/OFF tests:
Optimisation in progress

NO, mg/Nm3 (dg, 11% O,)
180 -

160 -
140

120 -

OFF =92
(mg/Nm3d.g.)

ON =60
(mg/Nm3d.g.)

: , Corresponding to
06:00 08:00 10:00 12:00 34% NO, reduction
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NextBAT® flue gas treatment GOTmLEJ%@)
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NextBAT

HCI+SO, removal GéTAvEg_KED)
MILJO -

Wet scrubbers yield

extremely low _efnission a Br_y7S_V\7/-_ ‘: Dust |
values: Insensitive to | reactor | remova
HCI/SO, ratio

Waste water free:
Dry or semi-wet
+ slip scrubber

Cl-+ SO,*
to water recipient:
Wet scrubber

Multi-scrubber
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NO, + NH, GGTAVE@_KED,
X MILIO —

nl.-"-.;l_l_l_lllllllll

¢

SNCR:
Lower NO, values calls for
“ increased NH; dosage and slip

CUTNOX™ in ' gqution
combination . SCR
it
with SNCR | | gNCR + cUTNOX
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: : GOTAVERKEN )),
Dust / fine particles MILJO -

Problem
PMZ2.5 in ambient air causes premature
death of 350 000 EU citizens per year.

Dust
removal

In many urban environments, the ambient
air levels of PM2.5 are higher than
stipulated by EU directives.

Solution
Dust concentrations < 1 mg/Nm3 (10% of
emission limit) can be reached by:

« Bag house filter

« ESP + scrubber integrated WESP
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NextBAT

Dust: Scrubber Integrated WESP coTaveRken)))
Flue gas - New scrubber integrated WESP

(Wet Electro Static Precipitator)
developed by Gotaverken Miljo
and AWS Corp (IT).

- Fabricated in corrosion resistant
conductive FRP

- Cooled condensing collector

Wet scrubber

« All clean gas dust measurements <0,3 mg/Nm?3dg.
 Mean removal efficiency >99%
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NextBAT
PCDD/F removal ijmag_KED))
MILJO -

_ TPr Dust
 Bag house filter + carbon injection removal

+ ADIOX for Memory Effect minimisation

« ESP + ADIOX
ADIOX can be incinerated after use —
thereby taking dioxins out of the eco-cycle

Gas
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PCDD/F removal: ADIOX® Gﬁﬁ}ﬁ%“@>)

- Dioxin absorption in carbon filled polymer
- ADIOX material in packings and demisters
- If required a separate ADIOX absorber unit

- Always on-line to absorb dioxin
- Efficient also during plant start-up

Linkoping dry &
ADIOX absorber

ESP+ADIOX




NextBAT
GOTAVE R'K’ED) )
Hg MILJO -

Hg® + Hg(ll)
using activated
carbon

 Bag house filter + carbon injection
Is normally sufficient for Hg removal

« MERCOX in case of very high Hg loads or
very low emission values

Hg(ll) in HCI stage :
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Energy recovery GﬁTﬁ}IS%KTED)’

Vestforbraending
absorption heat pump

23

y = 4 W

A | Condensation
i | + Heat pump

21
.

- Increased energy recovery by some 20-25 % by
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Energy efficiency: Sulphur Recirculation GOT&}’LEJ%K_EN)))
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NextBAT

Hg: Sakab Hazardous waste incinerator, Sweden ijﬁfﬁ%'&)@)

Multifunctional MercOx- and ADIOX scrubber
Tx_ for Hg°, Hg(ox), HCI, SO, and dioxinjr__elmoval
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NextBAT

GOTAVE R;I(ED) s
MILIO —

GﬁTAVERKED)
MiLIO j

Filborna, Helsingborg (SE)

N
\J
Heat : |
recovery ¢
I 1 0,8 e
removal
Absorption
ALSTOM Heat pump
BN
Emissions: e & NH, removal é-L L
Units After Before Emission Emission Diptrict heating
boiler scrubber / guarantee expected
HCI mg/Nm® | 2000 a5 | 5 ~ 1
S0, mg/Nm? | 1000 50 \ 25 ~ 1
HF mg/Nm? 30 1\ 05 J/ ~o0.1
PCDD/Fs | ng/Nm3 10 0,05 0,05 ~0.02
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Conclusions GOTﬁ}’LE,%K_ED" ))

1 L ey 1 Dust
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Conclusions GOTQ}’LE,%K‘EDD)

* Reduced NO, concentration / NH; consumption

e Less TOC, Cl and PCDD/Fs in the bottom ash

 Smaller variations in temperature and steam flow
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Conclusions GOTﬁ}ﬁ%@)

Sulphur recirculation

 Potential for sulphate
waste water free operation

 Less dioxins, deposits and ashes

 More electricity production or
less corrosion
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