PARCOM  RECOMMENDATION  92/4

ON  THE  REDUCTION  OF  EMISSIONS  FROM

THE  ELECTROPLATING  INDUSTRY*
CONTRACTING PARTIES TO THE CONVENTION FOR THE PREVENTION OF MARINE POLLUTION FROM LAND-BASED SOURCES AGREE THAT:

1. 
Scope of the Recommendation
This Recommendation should apply primarily to plants in which surfaces are plated with metals electrolytically or chemically.  This involves the following main operations:



a.
pre-treatment (eg., degreasing/cleaning and pickling);



b.
electrolytic or chemical deposition of metals, including intermediate treatment;



c.
post-plating treatment (eg., chromating, dyeing);



d.
stripping;



e.
phosphating.

2.
Halogenated Solvents
2.1
Substitution

The use of chlorinated solvents should be avoided as far as possible.  They should be replaced by water-based systems or non-halogenated organic solvents.  In specific cases, where it is proven that substitution is technically not possible, the requirements laid down in paragraph 2.2 should be met.

2.2
Requirements

In operating surface treatment plants, the only volatile chlorinated hydrocarbons which should be used for degreasing are commercial-grade tetrachloroethene, trichloroethene or dichloromethane.  The use of other halogenated solvents is not necessary for technical reasons.  Substances widely acknowledged as carcinogenic should not be contained as additives in, nor be added to, the halogenated hydrocarbons.

Surface treatment plants should be established and operated in such a way that the goods to be processed should be treated in an enclosure in the cases where volatile solvents are used.  This enclosed plant, except for the openings for venting the waste gases, is sealed on all sides. 

Vented waste gas should be led to a separator which is used to ensure that the emissions of volatile halogenated hydrocarbons do not exceed a mass concentration of 20 mg/m3.  As a variation from this: if the solvent contains more than 50% of dichloromethane in the volatile halogenated hydrocarbons, the emission, may not exceed a mass concentration of 50 mg/m3.  These concentrations should not be achieved by diluting the waste gas with air.  The separated volatile halogenated hydrocarbons should be recovered.

Halogenated solvents or residues containing halogenated solvents should be stored, transported and handled in closed vessels.

The waste water from processes in which volatile halogenated hydrocarbons are used (eg. greasing, degreasing) should be treated separately and should comply with the following limit value:

Sum of trichloroethene, tetrachloroethene and dichloromethane: 0,1 mg/l (expressed as chlorine in a representative sample).

3.
General requirements based on best available technology
Waste water should only be discharged if its volume and its pollutant load are kept at low levels through the following measures:

a.
if technically possible, substitution of hazardous substances (eg. cyanide, cadmium, mercury, EDTA and similar sequestering and chelating agents, nonylphenol-ethoxylates, chlorinated organics) by substances which are readily biodegradable, non-bioaccumulating, non-mutagenic and have a low toxicity;

b.
EDTA should be substituted in degreasing baths, stripping baths and chemical nickel-plating baths.  Possible substitutes include eg. citric acid, tartaric acid and gluconic acid;

c.
substitution of processes generating hazardous substances wherever possible (eg. cyanide oxidation with hypochlorite);

d.
treatment of process baths using suitable processes in order to have the longest possible service life.  Such processes include eg. membrane filtration, ion exchange, electrolysis, thermal processes and evaporation;

e.
retention of bath ingredients by suitable means, such as transporting the goods in such a way that drag-out is minimized; splash guards or optimized bath composition;

f.
multiple use of counter-current rinse waters, at least three rinsing steps should be applied.  Suitable techniques to keep more than 90% of the drag-out in a small volume for recovery/recycling are eg:


i.
3-stage cascade rinsing;


ii.
2-stage cascade rinsing plus closed cycle rinsing with ion exchange;


iii.
combined dip/spray/mist rinsing techniques.

If possible these rinsing concentrates should be returned into the process baths, if necessary after specific treatment/concentration.  By applying these rinsing techniques process baths can often be operated as closed water/low waste systems.

g.
separation of suitable non-ferrous metal waste water streams to carry out internal recycling (eg. by electrolysis) or external recovery (eg. by non-ferrous metal industry).

h.
recovery of EDTA from chemical copper plating baths (eg. by precipitation as H4EDTA) and their rinse baths (eg. by precipitation after a concentration step, eg. by anion exchange).

Technical processes used by small plants discharging small loads of metals are likely to be less sophisticated.

4.
Waste water requirements
4.1
Waste water streams should be separated according to the kind of treatment necessary and in order to achieve a sludge composition such that the metals can be recovered.  The treatment should be carried out in batch reactors.  This is possible in nearly all cases if the primary measures under paragraph 3 are used.  The samples should be representative and unfiltered.  The waste water streams given in para. 4.2 have to be treated and monitored separately.

4.2
Maximum concentration in specific waste water streams:


Substance
Concentration (mg/l)


cadmium
0,2 mg/l


mercury 
0,05 mg/l

4.3
Before discharging into sewers or surface waters, treatment should be provided on- or off-site, so that the concentrations of the following substances do not exceed the following levels:


Substance

Concentration(mg/l)


Chromium (total)


0,5


Chromium (VI)



0,1


Copper




0,5


Lead




0,5


Nickel




0,5


Silver




0,1


Tin




2,0


Zinc




0,5
 


Unbound cyanide


0,2


Volatile organic halogens (VOX)
0,1

The limit values should be achieved without any kind of dilution before discharge.

Plants discharging small loads of metals (defined as: sum of total chromium, copper, lead, nickel and zinc less than 200 g/day prior to end-of-pipe treatment on demonstration by the applicant) may be subject to limit values up to maximum 4 times higher for total chromium, copper, lead and nickel. This is to be granted by the competent authority.

4.4
Attention should also be paid to the fact that, in some cases, organic substances could be present in the waste water.  Thus, if possible and considered suitable, such waste water from the electroplating industry should undergo biological treatment.  This includes treatment in a municipal sewage treatment plant.

5.
Entry into force

For new plants, the requirements laid down in this Recommendation are effective from 1 January 1994; existing plants should be retrofitted accordingly by 31 December 1998.

APPENDIX

The electroplating industry is a highly diverse industrial sector in terms of size, production structure and techology.

In the electroplating industry, environmental problems due to emissions into air mainly result from the use of halogenated solvents, eg. during degreasing.

The use of halogenated solvents should be minimized as far as technically possible in line with the Montreal Protocol and the VOC Protocol of the ECE (the 1979 Convention on Long-Range Transboundary Air Pollution concerning the Control of Emissions of Volatile Organic Compounds or their Transboundary Fluxes).

Waste water and waste problems are caused by heavy metals and other noxious substances discharged via the waste-water route.  Emissions of substances into waste water stem from spent process baths as well as drag-out of bath ingredients and their subsequent dilution during rinse processes.

During the standard waste water treatment these heavy metals are converted into sludges which must be deposited as toxic waste.  This recommendation aims to achieve:

a.
the highest possible reduction of the input of pollutants characteristic for this sector, particularly heavy metals, into surface waters;

b.
introduction of reliable technical solutions;

c.
reduction of the final waste quantity;

d.
limitation of the transfer of pollution, especially by reducing sludge generation at source as well as avoiding the contamination of sewage sludge and the transfer of substances to the atmosphere.

This recommendation has as its object the protection of the environment within the framework of an overall approach designed to result in production and treatment processes with the lowest possible emissions.

Best available technology therefore comprises all of the following:

a.
in-plant measures to substitute hazardous production techniques (eg., degreasing with chlorinated solvents);

b.
in-plant measures aimed at the substitution of hazardous substances (eg., cadmium, mercury, EDTA, cyanide);

c.
in-plant measures to extend the service life of process bath;

d.
in-plant measures to minimize drag-out;

e.
in-plant measures to maximize the internal re-use of the drag-out or the internal or external recovery of the heavy metals thus minimizing the amount of toxic waste (eg., closed water systems, concentrators and separation of waste water streams according to the sludge composition);

f.
technical measures to treat specific in-plant waste water streams that are particularly hazardous (eg. cadmium, mercury, chlorinated solvents);

g.
technical measures to treat waste water whose generation cannot be avoided;

h.
if waste water cannot be treated with regard to metals in the plant, then it should be regarded as chemical waste to be treated in centralized installations.

Due to the diversity of the production processes in this sector, no emission limit values for the pollutant load have been set.  However, general technical requirements relating to the production process as well as maximum permissible concentrations for noxious substances in the effluent have been established.  As regards the technical requirements, a multitude of technical solutions have become available with which this sector's diversity can be adequately taken into account; this means technologies exist for plants of greatly differing sizes and production structures.  These technologies satisfy the requirements laid down in the Recommendation and are also economically feasible.

* Reservation from Spain (Lifted in 2003)


� Only in justified cases a maximum zinc concentration of 2 mg/l may be allowed.





