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Continuous mercury measurement.

Kontinualni méreni rtuti.

Currently, operators are required to measure dioxins and heavy metals (eg
mercury) in single measurement, mostly once a year. With the advent of new
technologies and more affordable continuous measurement options, legisla-
tion is being developed within BREF documents to oblige operators of large
combustion sources to carry out measurements continuously.

At present, the emission limit according to the European directive IED
2010/75/ EU is in the range of 50ug / m3. However, tightening of limits is
expected. In the US are currently the limits 5ug / m3 for new sources

Basic aspects of measurement
Legislation lists emission limit values as the total amount of mercury, ex-

pressed as the sum of elemental mercury (Hg0) and mercury compounds
(Hg +)



Mercury can only be monitored in elementary form (Hg0)

Each mercury analyzer needs to convert mercury compounds into ele-
mentary form. Due to the required conversion, all mercury analyzers must
be designed as extractive systems and measurements such as in-situ
methods cannot be used.

Mercury must be measured in the range of ug/ma3.

Each analyzer must allow the elimination of interference sensitivity of
individual waste gas components such as 502, H20 ...

In Europe is for mercury monitoring systems mandatory individual
type-approval in particular sector (incineration / power plant / cement
plant) in which they are used.

Advantages and disadvantages of different conversion methods
Chemical conversion

+ Useable for all reference methods

+ Continuous material reduction replacement

- Handling of chemicals e.g. dilution of hydrochloric acid

- Chemical Waste Disposal

Temperature conversion

+ Easy to handle converter material (replacement]

- Corrosive components such as SO2 and HCl reduce converter lifetime
- Clear contamination of converter material

High Temperature Conversion
+ No consumables

+ Reliable conversion method
+ Long-term stability

Direct measurement in high temperature chamber
Advantages

- No moving parts

- No Hg recombination

- No memory effect

- Continuous measurement of total Hg

- Best available interference sensitivity correction

Benefits

Reliable measurement results in all industries such as municipal and
hazardous waste incinerators, heating plants and power plants, cement
plants.

One solution for emissions measurement and process measurement of
waste gas.
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Analysis of elemental mercury
The concentration of the obtained elemental mercury Hg0 needs to be
quantified. This is done by using standard spectroscopic methods.

The following methods are commonly used:

- AAS: Atomic Absorption Spectroscopy
- DOAS: Differential Optical Absorption Spectroscopy
- CVAAS: Cold Vapour Atomic Absorption Spectroscopy

AAS appears to be the most suitable method, using Zeeman's effect,
which is capable of the most sensitive evaluation with eliminating the
background effects of other components.

Summary

Due to the increasing demands for pollution emission monitoring, the
requirements for the accuracy and sensitivity of the used measuring sys-
tems are also increasing. On the other hand, the importance of simplest
operation, reliability and low operating costs is also increasing.

High-temperature conversion devices meet all these requirements - for
the purposes of governmental organizations and with regard to the opera-
tor.
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V soucasnosti jsou provozovatelé povinni mérit dioxiny a tézké kovy
(napriklad rtut) jednordzové, vétsinou jednou ro¢né. S ndstupem novych
technologii a dostupnéjsim moznostem kontinualniho méreni se v ramci
BREF dokumentl pFipravuje legislativa, ktera provozovatelim velkych
spalovacich zdrojd uloZi povinnost provadét méreni kontinualné.

V soucasné dobé se emisni limit podle evropské direktivy IED 2010/75/
EU pohybuje v hodnotach 50ug/m3. Predpoklada se ale zprisnéni limitd. V
USA jsou v soucasnosti u novych zdroj i 5ug/m3

Zakladni aspekty méreni

Legislativa uvadi hodnoty emisnich limitd jako celkové mnoZstvi rtuti, vy-
jadrené jako soucet elementarni rtuti (Hg0) a sloucenin rtuti (Hg +)

Rtut lze sledovat pouze v elementérni formé (Hg0)

Kazdy analyzator rtuti tedy potfebuje prevést slouceniny rtuti do ele-
mentarni formy. Kvili poZadované konverzi musi byt véechny analyzatory
rtuti konstruovany jako extraktivni systémy a neni mozné pouzivat mérenf
napf. In-situ metodou.

Rtut je nutné mérit v hodnotach rozsahu pg/m3

Kazdy analyzator musi umoznit eliminaci interferencnf citlivosti jednot-
livych sloZek odpadniho plynu, jako je SO2, H20 ...

V Evropé je pro monitorovaci systémy rtuti povinné individualni schvaleni
typu v konkrétnim odvétvi (spalovny / elektrarny / cementarny), ve kterém
jsou pouzivany.

Vyhody a nevyhody riznych zpusob konverze

Chemicka konverze

+ Pouziti pro vSechny referencni metody

+ Pribéznd vyména redukce materialu

- Manipulace s chemickymi latkami napf. Fedéni kyseliny chlorovodikoveé
- Likvidace chemickych odpadi

Teplotni konverze

+ Jednoduchd manipulace s materialem konvertoru (vyména)

- Korozivni sloZzky jako SO2 a HCL zkracuji Zivotnost konvertoru
- Zretelnd kontaminace materialu konvertoru

Vysokoteplotni konverze

+ Bez spotirebniho materialu

+ Spolehliva konverzni metoda
+ Dlouhodobé stabilita

Primé méreni ve vysokoteplotni komore

Vyhody

- Bez pohyblivych casti

- Nehrozi rekombinace Hg

- Bez pamétového efektu

- Kontinualni méreni celkového Hg

- Nejlepsi dostupna korekce interferencnich citlivostf



Prinosy

Spolehlivé vysledky méreni ve

vsech pramyslovych odvétvich, jako
jsou spalovny komunalniho a ne-
bezpecného odpadu, teplarny a
elektrarny a v neposledni radé ce-
mentarny a vapenky.

Jedno reseni pro méreni emisi i pro-
cesni méreni odpadniho plynu.

Obrézek 1)
Vysokoteplotni
konverze
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Vlastni analyza elementarni rtuti

Koncentraci ziskané elementarni rtuti HgO je potreba kvantifikovat. K
tomu slouzi standardni spektroskopické metody.

BézZné se pouzivaji tyto metody:

- AAS: Atomic Absorption Spectroscopy
- DOAS: Diferencial Optickal absorpcni spektroskopie
- CVAAS: Cold Vapour Atomic Absorption Spectroscopy

Jako nejvhodné|si se jevi AAS za pouziti Zeemanova jevu, ktery je schopen
nejcitlivéjSiho vyhodnoceni pri eliminaci vlivu pozadi ostatnich sloZek.

Shrnuti
Vzhledem ke stéle se zvySujicim narokim na sledovani emisi zdro-
jG znecisténi se zvysuji i poZzadavky na presnost a citlivost pouzivanych

meéricich systémd. Naproti tomu narlsta i vyznam co nejjednodussi ob-
sluhy, spolehlivosti a nizkych provoznich nakladd.

Pristroje pracujici na principu vysokoteplotni konverze vsechny tyto poza-

davky spliuji - jak pro Ucely statnich organizaci, tak s ohledem na provo-
zovatele.
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