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Unit 14                      Units 12 – 7       Units 6 – 2

PGE‘s Lignite-Fired Power Plants in Belchatów (in total 5,100 MWe):

All operating Units 2-12 and the new Unit 14 as well
are served with Bromide (Status 2022) 
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380 MWe Units 2 -12 
Rafako-Babcock design 
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Advantage Bełchatów : 
There are no rotating REGAVOs 
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STEAG-Kraftwerk Ruhr operating with rotating ReGaVo:
Transfer of oxidized mercury Hg++

from ESP-oulet to FGD-exit (clean gas)

Source: Disssertation Riethmann (2013)
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380 MWe Units 2 – 12 (here Unit 4)
Rafako-Babcock design 
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APC at Unit 14 in Belchatów

showing the FGD Lines 1 and 2 (from Google maps)
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GASMET Continuous Mercury Monitors
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Hg-CEM
Hg-CEM

Bromides applied as Mercury Oxidizers by BAYER/CURRENTA 
since 2000 

injecting bromide solutions (HBr, NaBr, CaBr2)

Bromides 

3

Invention Prof. Vosteen (2000)
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Example: Bromine versus Chlorine

5Source: B. W. Vosteen et al., EP 1 386 655 B1
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Thermodynamically favorable

HCl -> Cl2

HBr -> Br2

HI   -> I2
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Cl2 -> HCl
Thermodynamically favored

Griffin Equilibria for X =  Br, Cl amd I
SO2 + H2O + X2 --> SO3 + 2HX

I2   -> Hl

Br2 -> HBr

Cl2 -> HCl
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Industrial Tests at coal-fired utility of BAYER/CURRENTA
with NaBr and TMT15 in 2001

(Power Plant N230 in Uerdingen)

19
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corresponds to Bełchatów Lignite as fired
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Mercury Balance performed at Bełchatów Unit 4 in 2016
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Promissing test results at Unit 5 in August 29th, 2017

partial load full load

NaBr

HgT
after ESP
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Example for a calculation point
with given Cl (native) ,  Br (not added) and I  (added)

Modelling of the mercury oxidation by halogens
(Stoptemperature method of Prof. Vosteen)
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Analyzing the Test Results from 2017/2018 with help of
the Vosteen‘s modelling programm delivered the
following Stoptemperatures:
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Example for a calculation point
with given Cl (native) ,  Br (added) and I  (added)



VOSTEEN Consulting



VOSTEEN Consulting



VOSTEEN Consulting

Agenda

1. Introduction

2. History of the BEMO Technology

3. Analysis Prof. Burmistrz at Bełchatów Unit 4 in 2016

4.   Hg Emission Control Activities
at Bełchatów Unit 5 and Unit 14 in 2017/ 2018

5. Modelling VOSTEEN of these Tests from 2017/2018

6.     Recent Long-Time Testings at Bełchatów Unit 3 and Unit 14

7.  Bromide Storage Tanks and Dosing Devices 

8. Conclusions



VOSTEEN Consulting

Long-Time Testings at Bełchatów Unit 3
in 2021 
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Long-Time Testings at Bełchatów Unit 14
in 2021 
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Design of the Bromide Solution Feeding System
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Overview of the Bromide Solution Feeding System 



VOSTEEN Consulting

Storage tanks

2 x 60 m
3

serving the Units 2-12
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Conclusion

Emission levels <7 µg/Nm3 d.b. at stack can be achieved
with limited dosing rates of NaBr or CaBr2 solutions, as well. 

NaBr is getting more and more expensive. Therefor CaBr2 is
recommended.

Iodides are far more effective in mercury oxidation than bromides,  
Iodide salts or solutions might therefor be used, as well - e.g. in form of KI  
or NaI-solutions But such iodides have got extremely expensive. Not to be
recommended.

Precipitation agents as anorganic PRAVO®200 or organic TMT®15 can
both be used as FGD additive  to suppress Hg-reemissions and to stabilize
the dissolved mercury as solid mercury sulfide or mercury-TMT-complex. 

During full load,  the oxigen content should not be lowered too much. 
Otherwise the mercury oxidation will become insufficiient (Deacon reaction
needs oxigen).


