
German Answers to the Questions to be discussed at the stakeholder consultation meeting - 8 September 2005

(1) Mercury waste flows in your country?
a) Total amounts in your country? What kind of waste and what is the mercury content?
b) Amounts recycled? What kind of waste and what is the mercury content? 
c) Amounts landfilled? What kind of waste and what is the mercury content? 
d) Amounts incinerated? What kind of waste and what is the mercury content? 
e) Amounts exported for recovery to other OECD countries? What kind of waste and what is the mercury content? 

(2) Mercury recycling and processes with mercury as a by-product in your country? E.g. recycling of mercury in batteries and thermometers, mercury as a by-product from mining and production of other metals, and from cleaning of natural gas. 
a) Amounts of mercury from these sources? In which form, metallic mercury or as a mercury compound?
b) Considered as waste or a product? If waste, how is it managed?

Answers to Questions 1 and 2:
A) Mercury containing wastes from industrial processes and certain product groups in Germany

Mercury containing waste from chemical processes  :            6 500 t
, 2)

Used batteries containing mercury (button cells)
:               700 t1   (76 t)

Wastes of dental amalgam 



:                 70 t1   

Fluorescent lamps and mercury vapour lamp
(35-45 Mio. lamps )




: 7 000- 9 000 t   

Total (max.)





:          16 270 t

Fluorescent lamps: 35- 45 Mio. used fluorescent lamps are usually taken back each year in Germany. The average weight of one lamp is 0.2 kg. This results in a total amount of mercury containing waste of  7 000 –  9 000 t/a. One lamp contains app. 10 mg Hg. The total amount of mercury from this source is between 0.35 t Hg/a. This material is usually landfilled.
 This material is usually landfilled.

Batteries: Since 2001, the retail of round cells containing mercury is forbidden. Only button cells may contain up to 2 % mercury. According to the recycling industry 5 t/a of mercury were extracted for reuse from the 76 tons of returned button cells plus previously stored button cells in 2004. But it is not known how many mercury-containing batteries are contained in the mixed battery fractions disposed to underground landfills. There is, however, a research project (UFO-Plan) running to conduct random tests of heavy metal contents of round and button cells retailed in Germany. There are still batteries used and, hence, returned to the recycling system which were produced and sold prior to 2001. In addition, it cannot be ruled out that a certain percentage of imported "mercury-free batteries" does not comply with the law and may still contain certain amounts of mercury. The amount of mercury thus imported cannot be quantified. 

Dental Amalgam: About 70 t wastes of dental amalgam are collected each year in Germany. The content of mercury is 3 – 5 %3 (2 – 3,5 t Hg/a). The mercury is recycled and used for batteries within the EU. The amount is slowly declining. 

Mercury containing wastes from chemical processes: 6500 t/a1 of mercury containing wastes are approximately coming from the Chemical Industry especially from the chlorine-alkali-production (Production of Chlorine and NaOH). The mercury content in this waste is app. 0.5 %.  35 t Hg were safely deposited and about 37 t were landfilled in the year 2003. 

Between 1997 and 2000 8 plants converted to mercury free technology. Of the 2 030 t recovered mercury 1 380 t were sold to the Almadèn mine in Spain, 190 t were sold to other chlorine-alkali-plants and 460 t were sold to other recycling companies. 
There is no data for measuring equipment available.
B) Domestic wastes

The mercury content in domestic wastes in Germany is 0.12 g/t 3. Of the 20 Mio. t/a domestic wastes in Germany 10 Mio. t are incinerated and the other 10 Mio. t are landfilled. The total amount of mercury is approximately 2.4 t Hg/a.  Therefore app. 1.2 t Hg are incinerated and 1.2 t Hg are landfilled above ground. 

C) Crematoria

The total number of cremations in the 126 crematories in Germany is app. between 400.000 and 450.000 per year. The mercury emission load of one cremation was calculated between 2 mg (based on a very efficient mercury removal) and 100 mg (very conservative estimation of mercury removal) with the use of different BAT. For cremations without the use of BAT (for mercury emissions abatement), an average emission load of 300 mg mercury per corps was estimated (by one state).

Measurements of mercury in clean flue gases of co-flow filters were recently performed in selected crematoria in 6 federal states. Mercury concentrations between 0.0001 mg/m³ and 0.03 mg/m³ were recorded. 

Investigations at another crematory using an amalgator technique showed mercury concentrations in the clean flue gas between 0.01 and 0.02 mg/m³. At one oven with the same technique, a maximum concentration of 0.7 mg/m³ was found, while another amalgator cleaner resulted in an average mercury concentration of 0.028 mg/m³. 

Measurements at one installation using a catalytic adsorber showed mercury concentrations between 0.003 and 0.043 mg/m³ in the cleaned gas.

Measurements at one crematory using a solid bed filter with activated coke showed average mercury concentrations of 0.039 mg/m³. 

Investigations of the efficiency of a tube filter with activated coke (installed as end-of-pipe in a crematory oven) showed mercury concentrations between 0.0009 and 0.33 mg/m³.

As a result, the total annual mercury load from German crematoria is estimated at 0.036 t in treated flue gases. Approximately one half originates from those 21 crematoria without adsorptive flue gas treatments. 

Export of mercury containing wastes for recovery in other OECD countries (2002 – 2004) 

	Code
	type of waste
	mercury content
	import country
	2002
	2003
	2004

	060404
	Mercury containing waste from chemical processes
	n. e.
	France
	33
	
	

	160603
	used batteries containing mercury
	n. e.
	Great Britain
	
	5
	

	180110
	wastes of dental amalgam from dentists
	3 % - 5 %4
	Austria
	13
	10
	10

	200121
	fluorescent lamps and mercury vapour lamp
	0.2 % in the luminescent material
	Belgium Denmark
	125

37
	
	


(3) Which effects could be expected on the recycling industry in your country by an export ban for mercury and storage requirements for surplus mercury?

The amount of Mercury in the products is already declining; therefore there are lower amounts of mercury for recycling available. Still the recycling industry for batteries and dental amalgam in Germany is not concerned, since the export ban is for Europe and not for Germany. The mercury from batteries and dental amalgam is reused mainly within the EU. It is a slow declining process already going on. The export ban will not have a surprisingly large negative effect on this industry. Positive for the recycling companies is the rising mercury prize because of the expected export ban.

For the large amount of mercury coming from the transition to mercury-free technology in the Chlorine-Alkali-Industry the situation is different. So far mercury was sold to other Chlorine-Alkali-plants, to recycling companies within the EU or to the Almadén mine in Spain to substitute primary mercury production. This mercury was sold on the global market. With the export ban entering into force from 2011 on, this option is no longer possible.  New solutions for disposal for the surplus mercury in the EU have to be found. Permanent storage underground in barrels in the liquid form or as inert material are possible. At the moment permanent storage of liquid mercury is not allowed in Germany. Two German underground landfills were interested in acquiring mercury for permanent storage provided this option would be legalised. 

(4) How much mercury is used today in your country for products, amalgam etc? Will this change in the future? Estimated amounts needed after the export ban has entered into force (Commission proposal 2011)?

Chlor-Alkali-Industry: The biggest amount of mercury is used in the Chlorine-Alkali Industry. About 2 700 t Hg are still in use in German installations. PARCOM Decision 90/3 incorporates a recommendation "that existing mercury cell chlor-alkali plants be phased out as soon as practicable. The objective is that they should be phased out completely by 2010." In any case, based on a voluntary commitment of those chlor-alkali industries organised within EUROCHLOR, those installations are expected to be converted to mercury-free technology by 2020 at the latest. Based on information provided by the relevant German industry, by the end of 2003 nearly half the mercury-cell capacity that existed in 1991 had been phased out. Figures for the subsequent years 2005 and 2007 show anticipated phase-out scenarios:

Year
Chlorine capacity
[%]



(kt/a)
Base year: 1991

1991
2478
100

2001
1595
64

2003
1265
51
2005
1128
46

2007
988
40

Socio-economic factors have to be considered in defining the time scale for phasing out the remaining mercury-based cells on the basis of the provisions of the IPPC Directive or the non-binding recommendation with PARCOM Decision 90/3.
Batteries:   Since 2002 the production of round cells containing mercury is prohibited, but 2 % Hg-content in other button cells are still allowed. The resulting amount of Hg in 2004 was 1.3 t/a in the products. The amount of mercury in batteries is expected to decline, possibly even down to zero, because of the battery ordinance and further technical improvements. 

Fluorescent tubes: The amount of mercury used in fluorescent tubes in Germany is about 1 t. This amount is expected to decline. 

Dental amalgam: App.  10 t Hg are used each year in dental amalgam. The total number of amalgam-based fillings is declining so that the total amount of mercury used for dental amalgam is expected to decline, too. 

(5) Do you have national legislation that goes further than the European legislation and that need to be considered while developing this new legislation?
a) Restrictions for landfilling of waste containing mercury
b) Restrictions for incineration of waste containing mercury                                      c) Restrictions for export of waste containing mercury
d) Treatment requirements for waste containing mercury before landfilling/incineration
e) Special requirements for landfilling of mercury
For disposal of waste two German regulations are in force: the "Ordinance on Environmentally Compatible Storage of Waste from Human Settlements and on Biological Waste-Treatment Facilities" and the "Landfill Ordinance". They do not restrict  the mercury content of wastes for disposal but stipulate emission limit values (ELV) for leachates from disposal sites. The German ELV for leachates from controlled land fills for hazardous wastes is 0.1 mg/l while the relevant EU-legislation stipulates 0.2 mg/l.

With regard to incineration there are again no restrictions on the mercury contents of wastes but on the flue gases of waste incineration. The relevant emission limit values for mercury are laid down in the 17. Ordinance Implementing the Federal Immission Control Act: Ordinance on Incinerators for Waste and similar Combustible Material:

0.03 mg/m³ (daily average) and 0.05 mg/m³ (half hour average)

Restrictions on exports: permits for the export of mercury containing wastes have to comply with the EC - waste conveyance ordinance (259/93) and depend on the treatment and the importing country. (See table below):

	treatment
	EU-member state
	in EFTA-countries
	in other OECD-countries
	in non-OECD-countries

	disposal
	permit necessary
	permit necessary
	not allowed
	not allowed

	recycling
	permit necessary
	permit necessary
	permit necessary
	not allowed


� Extrapolation for all of Germany based on the Bavarian and Schleswig-Holstein hazardous waste statistic 2003


2 very small mercury content: app. 0,5%


3 Bayerisches Landesamt für Umweltschutz (Hrsg.): Zusammensetzung und Schadstoffgehalt von Siedlungsabfällen. 2003


4 This value comes from an approximation of a recycling company. Hg – content in dental amalgam used for fillings is much higher: 50%.
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