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Annex 1 
 
Summary Description of Product Types 1 - 23 

The present appendix provides background information for the assessment of 
the need for further risk reduction and relevant risk reduction measures.  

For each of the 23 products types, the appendix provides a short overview of:  

• Application areas; 
• Substances under the product type; 
• Data on production/consumption; 
• Risks to humans; 
• Risks to the environment; 
• Assessment of need for risk reduction; 
• Relevant risk reduction measures. 

The description of the applications and the human and environmental exposures 
is - unless otherwise indicated - extracted from an assessment of the use of bio-
cides in Denmark (Lassen et al. 2001) and an unpublished exposure assessment 
undertaken as part of the same study for the Danish EPA (COWI/CETOX 
2001). 

The description is supplemented with information obtained from a number of 
Emission Scenario Documents developed mainly in the context of the EU 
EUBEES I and II projects or by the OECD Task Force on Environmental Ex-
posure Assessment. 

For a quantitative assessment of use of specific biocides, confidential produc-
tion data has been reviewed by the study team at ECB in Ispra in July 2008 
(Kjølholt 2008). 

Each PT description has a last section with an assessment of risks to humans 
and the environment from the use of the products in the PT in question. The 
assessment is not for the individual substances/products and their applications 
as this is taken care of in the EU review and decision process regarding inclu-
sion of substances on Annex I of the BPD. Rather, it is an attempt to make a 
crude, overall/aggregated relative assessment of risk levels in a Community 
perspective.  

For this purpose the following terminology to describe/rank risk levels (or pri-
orities for possible action at Community level) is used:  High/major - signifi-
cant - moderate - low/insignificant. 
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1 MAIN GROUP 1: Disinfectants and general 
biocidal products 

1.1 Product Type 1:  Human hygiene biocidal 
products 

1.1.1 Application areas 
Human hygiene biocidal products are products used for human hygiene pur-
poses. They are mainly used in relation to care, examination and treatment of 
patients in the public health service sector, in private medical and dental clinics, 
nursing homes, in the food processing industry and other food handling areas. 
A limited number of products are used in private homes and workplaces with 
the purpose of avoiding contamination and preventing infections in relation to 
cuts, abrasions and the like. 

The product-type includes the following products (van der Aa and Balk 2004): 

• Hand disinfectants, disinfectant soap, antiseptic soap, antibacterial or an-
timicrobial soap, antibacterial or antimicrobial cleaning gel, antibacterial 
or antimicrobial cleaning solution;  

• Fresh-up towels with a general disinfecting claim; 

• Detergents and cleaning products (auxiliary aids for washing processes like 
fabric conditioners are included) intended to have a biocidal activity (relia-
bly controlling micro-organisms like fungi and bacteria) 

• Disinfectant mouth solution, antiseptic mouth solution (no therapeutic 
claims) 

Borderline issues Biocides in cosmetic products and products specifically intended for medicinal 
purposes are beyond the scope of the Biocide Directive.  

(van der Aa and Balk 2004) 
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1.1.2 Substances under PT1 
The EU review programme for biocidal substances comprise 85 substances in 
PT1 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are benzoic acid, pentapotassium 
bis(peroxymonosulphate)-bis(sulphate), sodium benzoate and sodium hy-
pochlorite (Kjølholt 2008). 

Substances in PT1 identified in a survey of biocidal products on the Danish 
market (Lassen et al. 2001) are listed in Table 1.1. 

Table 1-1 Biocides used for skin disinfectants in Denmark 

Chemical name  
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-

ducts 

2,4,11,13-
tetraazatetradecanediimidamide,  
N,N"-bis(4-chlorophenyl)-3,12-
diimino,  diacetate 

chlorhexidine dia-
cetate 

56-95-1 0.2 

Ethyl alcohol surgical spirit 64-17-5 70-85 

Phenol, 5-chloro-2-(2,4-
dichloropnenoxy)- 

triclosan 3380-34-5 0.3-3 

Iodine  7553-56-2 0.01-5 

D-gluconic acid, compound with 
N,N"-bis(4-chlorophenyl)-3,12-
diimino-2, 4,11,13-tetraaza-
tetradecanediimidamide (2 :1) 

chlorhexidine-
digluconate 

18472-51-0 0.5 

 

1.1.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for almost 45 % of the substances 
in PT1 and the total production volume of these substances was 18,290 tonnes. 
The tonnage of the four most important substances made up 50 % of the total. 
The PT1 tonnage was 4.6 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) human hygiene biocidal products accounted for 1.7% of 
the total consumption of biocidal active substances.  

1.1.4 Exposure of humans 
Skin antiseptics are used professionally (in hospitals) as well as privately. Some 
skin antiseptics like products for bathing are applied and used in the very short 
term. After this short service life the products are rinsed off with fresh water or 
released with wastewater after washing and bathing. Other skin antiseptics may 
stay on the human skin for a longer period after application. During this period 
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of ‘service life’ the product may transfer to the clothing and is removed when 
clothing is washed. Remains of the product on the human skin are removed 
during showering or bathing. 

Products are applied as solutions, soaps, creams, gels, lotions and aerosols. 
Products for skin disinfection are marketed in the form of liquids, gels and 
powders which are used for washing or topical skin application. 

Occupational exposure and exposure of consumers is consequently via direct 
dermal contact. 

1.1.5 Exposure of the environment 
The environmental exposure of Product type 1 is very diffuse. The products are 
available as soap bars or liquid soap, sprays, gels, pastes, etc, all in small quan-
tities. A distinction may be made between ‘rinse-off’ and ‘non-rinse-off’ or 
‘leave-on’ products. After application ‘rinse-off’ products will usually be rinsed 
or washed off directly and most of the material will be discharged to the sew-
age treatment plant. For ‘leave-on’ products it may be assumed that they will be 
washed off later of be rubbed of by clothing to be washed to the sewer at a later 
stage. In exceptional cases, they directly, after application, reach the fresh and 
marine surface water or the indoor air. (van der Aa and Balk 2004) 

A special case is the application of volatile substances such as ethanol antisep-
tics. This use will cause an emission to air implying that only a small fraction 
might go to wastewater. (van der Aa and Balk 2004) 

Another potential route of emission is the disposal of the packaging material 
together with remnants of the product, or the disposal of outdated products to a 
waste dump via the normal route of municipal waste. (van der Aa and Balk 
2004) 

1.1.6 Assessment of risk to humans and environment 
The production tonnage in PT1 is significant; probably more than 30,000 
tons/year in the EU considering that the registered tonnage only covered 45 % 
of the substances. 

The use type must be characterised as widely dispersive as virtually 100 % is 
applied directly to humans or lost immediately to the environment including the 
sewage system (i.e. to WWTPs).  

On the other hand, the toxicity is assessed not to be critical as the active sub-
stances are intended for application to humans while the intended toxicity to-
ward microorganisms may contribute to negative impacts on WWTP processes. 

Overall, the risk to humans and the environment from the use of PT1 sub-
stances is considered to be moderate-low. 
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1.2 Product-type 2: Private area and public health area 
disinfectants and other biocidal products 

1.2.1 Application areas 
The product-type includes products used for the disinfection of air, surfaces, 
materials, equipment and furniture which are not used for direct food or feed 
contact in private, public and industrial areas, including hospitals, as well as 
products used as algaecides. 

The product-type covers a range of application areas including disinfectants for: 

• Private areas; 
• Professional cleaning and industrial areas; 
• Medical equipment; 
• Laundries; 
• Air-conditioning systems; 
• Chemical toilets; 
• Swimming pools; 
• Wastewater and hospital waste. 

Private areas Disinfectants for private areas primarily include chlorine containing products 
for bleaching, surface disinfection and automatic dishwashing and furthermore 
disinfectants for toilets. 

Professional and industrial use in this context includes industry, institutions, the 
primary health care sector and the hospital sector. The primary health care sec-
tor is here defined as general practitioners (medical and dental clinics), nursing 
homes and similar institutions. Disinfectants for professional and industrial use 
include products for disinfecting surfaces like floors and walls as well as larger 
pieces of portable equipment and furniture.  

Medical equipment Multipurpose disinfectants or sterilisation agents are covered by this product 
group. Chemical disinfectants are mainly used for disinfecting heat-sensitive 
equipment. 

Laundries Laundry disinfectants can be used for laundry from the primary and secondary 
health care sector, hotels, nursing homes and other areas where disinfection is 
needed. 

Biocides can be applied to air-conditioning systems with the purpose of pre-
serving the cooling liquid or disinfecting the system. The disinfectants used for 
the systems are the same agents used for preserving the liquids and the descrip-
tion of the application area is included in the description for product-type 11. 

Chemical toilets Disinfectants for chemical toilets are added with the purpose of cleaning and 
controlling possible growth of bacteria. Chemical toilets are typically mobile 
and mostly found in boats, busses and campers with no connection to the sewer 
system. 

Professional cleaning 
and industrial areas 

Air-conditioning sys-
tems 
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Swimming pools In order to ensure a low level of microbes and thereby protect the bathers from 
getting sick, swimming pool water is disinfected with biocides. 

No information. 
 

Borderline issues Disinfectants for food handling areas are not included here, as they are covered 
by product-type 4. 

1.2.2 Substances under PT2 
The EU review programme for biocidal substances comprise 165 substances in 
PT2 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are chlorine, ethylene oxide, hydrogen 
peroxide, sodium hypochlorite, symclosene and troclosene sodium (Kjølholt 
2008). 

The most important substances under PT2 identified in a survey of biocidal 
products on the Danish market (Lassen et al. 2001) are listed in Table 1.2. 

Wastewater and hos-
pital waste 
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Table 1-2 Main biocides used for private area and public health area disinfectants 
and other biocidal products in Denmark 1998/99 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-

ducts 

Private areas    

Ortophosphoric acid Phosphoric acid 7664-38-2 6 

Sodium hypochlorite  7681-52-9 1-4 

Professional cleaning and indus-
trial use 

   

Ethanol (Surgical) spirit 64-17-5 80 

1,2,3-propanetricarboxylic acid, 2-
hydroxy- 

Citric acid 77-92-9 2.5-15.5 

Sodium hypochlorite  7681-52-9 1-15 

Phosphoric acid  7664-38-2 4-19 

Quaternary ammonium com-
pounds.  

 61789-71-7 
63449-41-2 
68424-95-3 
68424-85-1 
70693-62-8 
85409-22-9 

1 

Disinfection of medical equip-
ment 

   

Pentanedial gluteraldehyde 111-30-8 2-20 

Perboric acid, sodium salt  10332-33-9 20 

Tetraacetylethylenediamine TAED 10543-57-4 15 

Chemical toilets    

Quaternary ammonium compounds Benzalkonium chlo-
ride 

85409-22-9 10-15 

Laundry disinfection    

Acetic acid  69-19-7 10 

Sodium hypochlorite  7681-52-9   1-15 

Hydrogen peroxide  7722-84-1 30 

Calcium hypochlorite  7778-54-3 1-15 

Potassium hypochlorite  7778-66-7 1-15 

Swimming pools    

Sodium hypochlorite  7681-52-9 15 

Calcium hypochlorite  7778-54-3 15 

Chlorine gas  7782-50-5  
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1.2.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for more than 45 % of the sub-
stances in PT2 and the total production volume of these substances was almost 
162,000 tonnes. The tonnage of the six most important substances made up 
close to 90 % of the total. One substance alone (sodium hypochlorite) ac-
counted for more than 70 % of the total tonnage. The PT2 tonnage was more 
than 50 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) human hygiene biocidal products accounted for 50% of 
the total consumption of biocidal active substances. The main application areas 
were disinfectants for private areas (8.9% of total biocide consumption), disin-
fectants for public areas (20%), Disinfectants for laundries (6.1%) and disinfec-
tants for swimming pools (16%). 

1.2.4 Exposure of humans 
Private areas Disinfectant for the private area primarily include chlorine containing products 

for bleaching, surface disinfection and automatic dishwashing and furthermore 
disinfectants for toilets. 

Exposure of the consumer and also professionals working in private homes will 
depend on the application method and involve inhalation of vapours as well as 
aerosols from products, which are applied by spraying. A major exposure route 
will be by dermal contact from use of soaked cloth or disinfectant towels or pa-
per to distribute the disinfectant evenly. Gloves are not always used. 

Disinfection in industry and in the health care sector is carried out using differ-
ent application methods. Typical methods include rinsing using a soaked cloth 
or disinfectant towels or paper to distribute the disinfectant evenly. Brushing 
and spraying also using pressure equipment may occur, but is usually not rec-
ommended. Gloves will often be used. 

If the biocides are not applied by spraying the primary exposure route of the 
person applying the biocide will be exposed by dermal contact. If the biocides 
are applied using spray techniques, inhalation of aerosols is possible. 

Medical equipment Human exposure to disinfectants for medical equipment will involve both 
inhalation of vapours and possibly also aerosols and skin contact as the pre-
dominant exposure route. 

Gloves are most often used and ventilation established. 

Exposure is most likely restricted to professionals in the health care sector and 
only to a very limited extent relevant for the consumer, which in this case 
would be a patient or a visitor at a hospital. 

Professional cleaning 
and industrial use  
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Laundries Human exposure by inhalation and skin contact is likely to occur during 
application of the disinfectant. Spills can be washed off and enter the sewage 
system. 

The biocide will remain in a closed system during the use phase, and therefore 
no emission to the environmental compartments and no human exposure to the 
biocides is expected during the use phase. 

Described under product-type 11. 

Chemical toilets Exposure of humans occurs when the disinfectant is filled into the toilet. 
Exposure can occur by inhalation of aerosols. Inhalation of vapours is less 
likely due to the low vapour pressure of the identified biocides. Direct skin con-
tact must be expected to be the main route of exposure during filling with disin-
fectant and disposal of the mobile toilets. Mobile toilets are used by both pro-
fessionals and consumers. 

Swimming pools Humans swimming in the pool will be exposed dermally to the biocide and its 
degradation products. Exposure via inhalation or ingestion of the water contain-
ing the biocide and its degradation products can also take place. Hypochlorite 
can form halogenated organic compounds and chloramines, which to some ex-
tent evaporate from the swimming pool. 

No information. 

1.2.5 Exposure of the environment 
The applied biocides will either be degraded or released to the surroundings. It 
must be assumed that a major part of the disinfected areas will be rinsed with 
water after disinfection and therefore most of the remaining disinfectant will be 
discharged to the sewage system. 

Medical equipment Used biocide will either be collected and treated according to municipality 
regulations or discharged into the sewage system. Following disinfection the 
equipment is rinsed with water in order to avoid exposure of humans. Remain-
ing biocide on the equipment will be discharged to the sewage system. 

Laundries The process water from the washing process will typically pass a filter, where 
solids (remains of washing powder, solid dirt etc.) will be removed from the 
water. These solids are incinerated. Part of the water is reused in the washing 
process and the remaining water will be emitted to the sewer system. 

Similar to the exposure described under product-type 11. 
 

Chemical toilets Environmental exposure is via disinfectant spilled during filling, or washed off 
after spillage and discharged to the sewage system. Direct disposal into the 
aquatic and terrestrial environment is also likely to occur. 

Air-conditioning sys-
tems  

Waste water and 
hospital waste 

Private areas and 
professional cleaning 
and industrial use  

Air-conditioning sys-
tems  
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Swimming pools The settled material in the bottom of the pool is typically removed every day. 
This settled material, which may contain residues of the disinfectant will be 
incinerated. Water containing disinfectants will be discharged to the sewage 
system. 

No information. 

1.2.6 Assessment of risk to humans and environment 
The production tonnage in PT2 is very high (the highest of all PTs; about 50 % 
of total tonnage of biocides); probably around 200,000 tons/year in the EU con-
sidering that the by far most widely used (sodium hypochlorite) was included 
among the 45 % of the substances with production data. 

The use type must be characterised as widely dispersive as virtually 100 % is 
applied directly to surfaces or other open systems or lost immediately to the 
environment, mainly the sewage system (i.e. to WWTPs).  

It is assessed that a significant fraction of substances in PT2 have sensitizing 
effects and substances with CMR or other toxic properties are also found in this 
group. Further the intended toxicity to microorganisms may contribute to nega-
tive impacts on WWTP processes. 

Overall, the risk to humans and the environment from the use of PT2 sub-
stances is considered to be significant. 

Waste water and 
hospital waste 
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1.3 Product-type 3: Veterinary hygiene biocidal 
products 

1.3.1 Application areas 
Veterinary hygiene biocidal products are biocidal products used for veterinary 
hygiene purposes including products used in areas in which animals are housed, 
kept or transported. 

The product-type can be subdivided into the following sub-types: 

• Disinfectants applied directly to domestic animals e.g. for cleaning of teats 
and udder and for animals' footbaths; 

• Disinfectants for areas in which animals are housed, kept or transported; 
• Disinfectants for milking equipment. 

No specific Emission Scenario Documents has been developed for PT 3.  

1.3.2 Substances under PT3 
The EU review programme for biocidal substances comprise 104 substances in 
PT3 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are chloroxylenol, cyanamide, formic 
acid, glutaral, hydrogen peroxide, sodium hypochlorite (Kjølholt 2008). 

The most important substances under PT3 identified in a survey of biocidal 
products on the Danish market (Lassen et al. 2001) are listed in Table 1.3 A-C. 

Table 1-3 A:  Main biocides used for application directly to domestic animals (ud-
der and teats) in Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
ducts 

Isopropanol  67-63-0 3.6-4.3 

2-pyrrolidinone, 1-ethenyl-, ho-
mopolymer, compound with iodine 

PVP-iodine 25655-41-8 1-2.5 

Dodecylbenzene sulfonic acid LAS 27176-87-0 2 

 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

13 

. 

 B:  Main biocides used for application in areas in which animals are 
housed, kept or transported, including feed areas in Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active 
agent in bio-
cidal products 

Formaldehyde  50-00-0 18 

Pentanedial Glutaric aldehyde 111-30-8 13 

Hydrogen peroxide  7722-84-1 26 

 C:  Main biocides used for the application area milking equipment in 
Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
ducts 

Sulfuric acid  7664-93-9 10 

Sodium hydrogen sulfate  7681-38-1 18 

Hypochlorous acid, sodium salt Sodium hypochlori-
te 

7681-52-9 5-6.5 

1,3,5-triazine-2,4,6(1H,3H,5H)-
trione, 1,3-dichloro, sodium salt 

Sodium dichloroi-
socyanurate 

2893-78-9 
51580-86-0 

57 

 

1.3.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for almost 50 % of the substances 
in PT3 and the total production volume of these substances was 10,792 tonnes. 
The tonnage of the six most important substances made up more than 80 % of 
the total. The PT3 tonnage was 2.7 % of the total biocide tonnage (PT 1-23). 

In Denmark (1998/99) veterinary hygiene biocidal products accounted for 2% 
of the total consumption of biocidal active substances.  

1.3.4 Exposure of humans 
Exposure of man to products used for hoof baths will be via possible skin con-
tact during filling of hoof baths. The disposal of the contents of hoof baths is 
usually directly to slurry containers and will therefore not imply human expo-
sure. 

Exposure of man to products used for cleaning of teats and udder may take 
place via skin contact during application by dipping or with cloths, while aero-
sols may be formed during spray application. 

Applied directly to 
domestic animals 
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Human exposure during use of disinfectants used in areas in which animals are 
housed, kept or transported is mainly via skin contact. Inhalation due to forma-
tion of aerosols during high-pressure water cleaning after application may take 
place. 

Milking equipment  Human exposure of disinfectants used for milking equipment etc. is mainly via 
skin contact during introduction of the products into the equipment. 

1.3.5 Exposure of the environment 
Environmental releases of biocides from hoof baths will typically be via the 
application of slurry to agricultural soil. 

Environmental exposure is via products spilled during application, or products 
washed off at the following udder cleaning procedure. According to a Danish 
study the latter will be deposited in the cloths used for the cleaning and may 
end up in the slurry, as many farms have washing facilities for the cloths in the 
stable (Hansen and Rasmussen 1999). The products spilled on the floor or de-
posited on the straw from the udders of resting animals will typically end up in 
the manure. 

Environmental exposure from poultry farms is mainly via wastewater from the 
cleaning and subsequent flushing with water of stables. The wastewater may be 
collected in tanks, the contents of which are often applied to agricultural soil. 

Environmental exposure from pig and cattle farms is dominated by discharge of 
outlets from stables to slurry containers with subsequent application of the 
slurry to agricultural soil. The wastewater from cleaning of stables is as re-
ported from Denmark almost entirely led to the slurry tanks (Hansen and Ras-
mussen 1999). 

Milking equipment  Environmental exposure is dominated by discharge of outlets from milking 
bails to slurry containers with subsequent application of the slurry to agricul-
tural soil. According to a Danish study about 70% of the wastewater from milk-
ing bails was discharged to the slurry. The remaining 30% was discharged to 
"other recipients", which may be public waste water treatment plants, cesspools 
or surface water (Hansen and Rasmussen 1999) 

1.3.6 Assessment of risk to humans and environment 
The production tonnage in PT3 is significant; maybe up to 20,000 tons/year in 
the EU considering that the widely used sodium hypochlorite is included 
among the approx. 50 % of the substances for which production data have been 
obtained. 

The use type must be characterised as widely dispersive as virtually 100 % is 
applied directly to the target animal, resulting in potential dermal and/or inhala-
tory exposure of the applicator, or lost immediately or with some delay to the 
environment, either soil or the sewage system (i.e. to WWTPs).  

Areas in which ani-
mals are housed, 
kept or transported  

Applied directly to 
domestic animals 

Areas in which ani-
mals are housed, 
kept or transported  
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Many substances in PT3 are identified as having sensitizing effects and sub-
stances with CMR effects or other toxic properties are also identified, while the 
intended toxicity to microorganisms may contribute somewhat to negative im-
pacts on WWTP processes but have rather limited impacts on soil organisms 
and processes. 

Overall, the risk to humans and the environment from the use of PT3 sub-
stances is considered to be moderate. 
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1.4 Product-type 4: Food and feed area disinfectants 

1.4.1 Application areas 
Food and feed area disinfectants are used for disinfection of equipment, con-
tainers, consumption utensils, surfaces or pipe work associated with production, 
transport, storage or consumption of food, feed or drink (including drinking 
water) for humans and animals. 

The product-type can be organised into the following application areas: 

• Food and feed area disinfectants used in agriculture; 
• Disinfectants used in the food-processing industry;  
• Disinfectants used for food handling in retail shops or other food handling 

areas. 

Food and feed area disinfectants are used to secure a high standard of hygiene 
in order to interrupt potential sources of infection and contamination of food 
and feed, and thereby minimising the risk of food-borne diseases. 

Agriculture Disinfectants are used in agriculture for disinfection of containers, consumption 
utensils, surfaces and pipe work for transport, storage and consumption of feed 
and drinking water. Feed area disinfectants are not used on a routine basis. Dis-
infection may be carried out when a section of a stable is closed down, e.g. 
every 6 weeks by chicken slaughtering, in case of heavy infections with e.g. 
salmonella, or occasionally after emptying the equipment. The feed system will 
not be disinfected separately. In practice, a disinfection process is very exten-
sive and comprises the complete interior of the building including all equip-
ment. 

Disinfectants are typically used after clean-up processes for disinfection of 
equipment, containers, consumption utensils, surfaces or pipework associated 
with the production, transport, storage or consumption of food or beverages. 
After application of the disinfectant, the treated area/equipment is washed with 
water. 

Disinfectant are used for food handling areas other than the food-processing 
industry, e.g. retail shops as butchers, bakeries, cafeterias, canteens and other 
catering activities to secure a satisfactory hygienic standard. Disinfectants are 
typically used after clean-up processes for the disinfection of equipment, con-
tainers, consumption utensils and surfaces. After application of the disinfectant, 
the treated area/equipment is washed with water. 

Borderline issues Disinfectants intended for use in the food-processing industry are mainly 
defined or within the scope of other directives and not within the scope of the 
Biocide Directive.  

No specific Emission Scenario Documents has been developed for PT 4.  

Food-processing in-
dustry  

Retail shops or other 
food handling areas 
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1.4.2 Substances under PT4 
The EU review programme for biocidal substances comprise 108 substances in 
PT4 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are chlorine dioxide, hydrogen peroxide, 
L-(+)-lactic acid, peracetic acid and sodium hypochlorite (Kjølholt 2008). 

The most important substances under PT4 identified in a survey of biocidal 
products on the Danish market (Lassen et al. 2001) are listed in Table 1.4. 

Table 1-4 Main biocides used as disinfectants for food handling areas in Denmark 

Chemical name 1) 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
ducts  

Peracetic acid Desoxon 1 79-21-0 5-10 

Sodium hypochlorite Dakin’s solution 7681-52-9 1-15 

Hydrogen peroxide - 7722-84-1 7-45 

Chlorous acid, sodium salt  7758-19-2 10-23 

2-pyrrolidinone, 1-ethenyl-, ho-
mopolymer, compound with iodine 

PVP-iodine 25655-41-8 10 

Quaternary ammonium com-
pounds, benzylcoco alkyldimethyl, 
chlorides 

Alkylbenzyldimethyl-
ammonium chlorides 

61789-71-7 4-35 

Quaternary ammonium com-
pounds, benzyl-C8-C18-
alkyldimethyl, chloride 

Benzalkoniumchlori-
de 

63449-41-2 3 

 

1.4.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for about 45 % of the substances 
in PT4 and the total production volume of these substances was 16,588 tonnes. 
The tonnage of the five most important substances made up 94 % of the total. 
The PT4 tonnage was 4.2 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) food and feed area disinfectants accounted for 2% of the 
total consumption of biocidal active substances.  

1.4.4 Exposure of humans 
Agriculture Different spraying techniques are usually applied for disinfection of feed areas. 

By application, biocides may be released to the surroundings by formation of 
aerosols. The person applying the disinfectant may be exposed to the aerosols 
formed during the application but extensive use of personal protective equip-
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ment is demanded by the legislation. By spill and drops, biocides may be re-
leased to the ground. 

Disinfection in the food-processing industry is carried out by using different 
methods; soaking and brushing, by using foam applicators and low and high 
pressure flushing equipment or by treatment in closed systems. 

By the application, biocides may be released to the surroundings by formation 
of aerosols. In addition, the person applying the biocide may be exposed to the 
formed aerosols. If biocides are applied without using spray techniques, the 
user will mainly be exposed to the biocides by skin contact. 

1.4.5 Exposure of the environment 
Agriculture All the applied biocides will either be degraded or be released to the 

surroundings. By the subsequent washing with water the ground may be con-
taminated if not discharged to the sewage system. 

All the applied biocides will either be degraded or be released to the surround-
ings. As all disinfected equipment must be washed with water before use, ulti-
mately almost 100% the disinfectants will be discharged to the sewage system. 

1.4.6 Assessment of risk to humans and environment 
The production tonnage in PT4 is significant; maybe up to 20,000 tons/year in 
the EU considering that the presumably most widely used substances are in-
cluded among the about 45 % of the substances for which production data have 
been obtained. 

The use type must be characterised as widely dispersive as virtually 100 % is 
applied directly to open surfaces or production equipment with the risk of im-
mediate formation of aerosols or vapours. The major part will, however, be 
washed directly or with limited delay into the sewage system (i.e. to WWTPs).  

Many substances in PT4 have sensitizing effects and substances with high acute 
toxicity or CMR effects are also identified, while the intended toxicity to mi-
croorganisms will contribute to negative impacts on WWTP processes. 

Overall, the risk to humans and the environment from the use of PT4 sub-
stances is considered to be moderate-significant. 

Food-processing in-
dustry, retail shops 
or other food han-
dling areas 

Food-processing in-
dustry, retail shops 
or other food han-
dling areas 
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1.5 Product-type 5: Drinking water disinfectants 

1.5.1 Application areas 
Products used for the disinfection of drinking water (for both humans and ani-
mals). The product-type includes disinfectants used by the waterworks and dis-
infectants used locally by the user before drinking low quality water or apply-
ing it to domestic animals. 

Three main types of disinfection processes in waterworks may be distinguished 
(Herrmann and Wagner 2003):: 

• Primary disinfection: The main purpose is to kill the vast majority of mi-
croorganisms in order to prevent them to disturb further steps in the treat-
ment process (clogging of filters/membranes); in many cases preceded by 
removal of organic matter and excess of inorganic ingredients (Fe, Mn); 

• Residual disinfection: Routine application in order to maintain an anti-
microbial potential in the distribution system; 

• Stand-by disinfection: High dosage-application to clean up a contaminated 
system or when taking a new system into use. 

The mode of action of most of the disinfectants applied is based on their strong 
oxidizing property. 

Drinking water disinfectants can further be used locally for disinfection of 
drinking water in case of bad sanitary conditions, e.g. during travelling and 
temporary stays in developing countries. 

1.5.2 Substances under PT5 
The EU review programme for biocidal substances comprise 52 substances in 
PT5 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are biphenyl-2-ol, chlorine, chlorine diox-
ide, potassium permanganate and sodium hypochlorite (Kjølholt 2008). 

The substances under PT5 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 1.5. 

The most important chemical disinfection methods currently used comprise 
(Herrmann and Wagner 2003, quoting German Federal Environmental Agency 
1998): 

• Chlorination with salts of hypochlorous acid; 
• Chlorination with ClO2; 
• Ozone treatment (in-situ generation of ozone is not covered by BDP); 
• Treatment with hydrogen peroxide; 
• Silver salts (small scale); 
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• Potassium-/sodium-dichloro-isocyanurate (small scale); 
• Potassium permanganate: KMnO4 (small scale); 
• Iodine (small scale). 

The most important physical treatments, not covered by the Biocidal Products 
Directive, are filtration, UV radiation and coagulation / flocculation. 

Table 1-5 Biocides used for water disinfection in Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
ducts  

Chlorine gas Chlorine 7782-50-5 100 

Hypochlorous acid, sodium salt  Sodium hypochlori-
te  

7681-52-9 15  

Monochloroamine (produced from 
sodium hypochlorite) 

Chloroamide 10599-90-3 0.1-0.15 

 

1.5.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for only about one third of the 
substances in PT5 and the total production volume of these substances was 
49,093 tonnes. The tonnage of the five most important substances made up 99 
% of the total. The PT5 tonnage was 12.3 % of the total biocide tonnage (PT1-
23). 

In Denmark (1998/99), drinking water disinfectants accounted for only 0.9 % 
of the total consumption of biocidal active substances. A higher percentage is 
expected in many other countries. 

1.5.4 Exposure of humans 
Humans can be directly exposed to disinfectants when applying the disinfectant 
in the water treatment process and by direct contact with water from the distri-
bution system. By the use of disinfected water humans can be exposed to the 
disinfectants by drinking the water and by inhalation and ingestion of aerosols 
in the shower as well as by direct skin contact with water, e.g. during bathing 
and other hygienic activities. 

1.5.5 Exposure of the environment 
For environmental risk assessment of drinking water disinfectants the following 
should be subject of consideration (Herrmann and Wagner 2003):  
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• The active ingredients itself; 
• The reduced degradation products; 
• By-products potentially formed during reactions with organic compounds 

present in the drinking water. 

All presently employed drinking water disinfectants are highly reactive chemi-
cals. Although lacking final analytical evidence it is assumed that, on its way to 
the STP almost the entire residues of the active substances will be 'consumed' 
by the abundant organic matter contained in the wastewater. On the other side 
quite a bunch of generally unidentified (transient?) reaction products can be 
expected. (Herrmann and Wagner 2003) 

The main part of the disinfectants in the drinking water will ultimately be 
flushed into the drain and will reach the sewage treatment plant.  

Releases to surface water and soil can take place when drinking water is used 
outdoors e.g. by watering of gardens and streets or washing of cars.  

1.5.6 Assessment of risk to humans and environment 
The production tonnage in PT5 is high; probably some 75,000-100,000 
tons/year in the EU considering that data are included for the substances most 
widely used for water disinfection (chlorine, sodium hypochlorite and chlorine 
dioxide) although production data for PT5 as such have been obtained only for 
about one third of the substances. 

The use type must be characterised as widely dispersive as virtually 100 % is 
applied to the water to be disinfected before use (potable water). Some of the 
disinfected water will enter sewage systems without delay but is considered to 
contribute only very limited to loads on WWTPs. 

Some substances in PT5 show high acute toxicities to humans but are typically 
also very reactive and therefore short-lived. Applicators may be exposed. The 
intended toxicity to microorganisms will contribute to negative impacts on 
WWTP processes. 

Overall, the risk to humans and the environment from the use of PT5 sub-
stances is considered to be moderate. 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

22 

. 

2 MAIN GROUP 2: Preservatives 

2.1 Product-type 6: In-can preservatives 

2.1.1 Application areas  
In-can preservatives are products used for the preservation of manufactured 
products, other than foodstuffs or feedstuffs, in containers by the control of mi-
crobial deterioration to ensure their shelf life. 

In-can preservatives are used in virtually all water-based non-food products in-
cluding water based paints, inks, fountain water, adhesives and sealant, clean-
ing materials, dyes and textile processing fluids, polishes, wax emulsions, car 
maintenance agents, photographic process fluids, fuels, additives to concrete, 
lubricants and machine oils, water bed fluids and industrial fluids (e.g enzyme 
solutions). 

In can preservatives are added to virtually all water containing cleaning materi-
als except cleaning materials with a very high or low pH or cleaning materials 
which are preserved by the content of disinfectants (see Main Group 1). 

Borderline issues In-can preservatives for medicine, toys, cosmetics and human hygiene products 
are not included, as these products are covered by other directives. 

2.1.2 Substances under PT6 
The EU review programme for biocidal substances comprise 141 substances in 
PT6 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are 1,2-benzothiazolone, bronopol, (ethyl-
enedioxy)dimethanol, guazatine triacetate, isothiazolone mixture and L-(+)-lactic 
acid (Kjølholt 2008). 

The substances under PT6 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-1. 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

23 

. 

Table 2-1 In-can preservative substances used in Denmark. 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in products 

2-bromo-2-nitro- 1,3-propanediol  Bronopol  52-51-7 0.8-1.2 

1,2-benzisothiazol-3(2H)-one BIT 2634-33-5 0.015-0.025 

3(2H) - isothiazolone, 5-chloro-2-
methyl-, mixt. with 2 methyl-3(2H) 
isothiazolone 

CIT/MIT 55965-84-9 0.0025-0.0035 

5-chloro-2-methyl-2H-isothiazol-3-
one 

CIT  2) 26172-55-4 0,005-0,1 

benzoic acid, sodium salt Sodium benzoate 532-32-1 0.1-1 

3(2H)-isothiazolone, 2-methyl- MIT 2682-20-4 0-0.1 

2-chloro-N-(hydroxymethyl)-
acetamide 

 2832-19-1 0.1-0.5 

Sodium nitrite  7632-00-0 0.1-0.5 

Salicylanilide  87-17-2 1-10 

benzoic acid, sodium salt sodium benzoate 532-32-1  

N-methyl-2-pyrrolidon  872-50-4 1-10 

Methane, sulfonylbis[trichloro-  hexachlormethyl-
sulfon 

3064-70-8 1-10 

methanol, [1,2-ethanediylbis(oxy)]bis-  3586-55-8 0.05-0.1 

Methylene dithiocyanate thiocyanic acid, 
methylene ester 

6317-18-6 0.1-1 

methanol, (2-(2-
butoxyethoxy)ethoxy]- 

 56289-76-0 0.05-0.1 

Benzoic acid  65-85-0 0.3 

Pentanedial Glutaralaldehyde 111-30-8 0.07 

Parabenes: 
benzoic acid, 4-hydroxy-, propyl ester
benzoic acid, 4-hydroxy, butyl ester 
benzoic acid, 4-hydroxy-, methyl 
ester 
benzoic acid, 4-hydroxy-, ethyl ester
ethanol, 2-phenoxy 
benzoic acid, 4-hydroxy,2-
methylpropyl ester 

Mixture of: 
Propylparaben Bu-
tylparaben Methyl-
paraben Ethylpara-
ben Phenoxyetha-
nol Isobutylparaben

 
94-13-3 
94-26-8 
99-76-3 
120-47-8 
122-99-6 
4247-02-31 

0.7 

1,3-Dioxane, 5-bromo-5-nitro-, Bronidox 30007-47-7 0.03 

Pentanedinitrile, 2-bromo-
2(bromomethyl)- 

 35691-65-7 0.02 

3(2H) - isothiazolone, 5-chloro-2-
methyl-, mixt. with 2 methyl-3(2H) 
isothiazolone 

Kathon CG 55965-84-9 0.02 

Quaternary ammonium compounds, 
benzyl-C8-C18-alkyldimethyl, chlo-
rides 

Benzalkoniumchlo-
ride 

63449-41-2 0.1 

 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

24 

. 

Examples of substances used as in-can preservatives are (Baumann et al 2000): 

• Etheric oils (for example thyme oil, rose oil); 
• Alcohols (for example benzyl alcohol, bronopol); 
• Carboxylic acid esters and amides (for example chloroacetamid); 
• Carbamic acid derivatives (for example 3-iodo-2-propenylbuthyl car-

bamate); 
• Dibromodicyanobutane; 
• Formaldehyde; 
• Slow-release formaldehydes (for example n-formale, o-formale); 
• Isothiazol derivatives (for example methylisothiazolinone); 
• Mercaptobenzothiazoles; 
• Organic acids; 
• Phenol derivatives (for example 3-methyl-4-chlorophenole); 
• Quaternary ammonium salts (for example benzalkonium chloride. 

The main application areas are human hygienic product and paints and, hence, 
the following focuses on these.  

In-can Preservatives in human hygiene products may range from 0.02 – 0.5 % 
(ww) (Balk et al. 1999 as cited by van der Aa et al. 2004). In detergents, phos-
phates like for example diethylenetriamine penta (methylene phosphonic acid) 
(DTPMP) are used to stabilise alkaline hydrogen peroxide solutions. In acidic 
detergents, citric, glycolic and lactic acid are used. In detergents, polycarboxy-
lates, alcoholethoxylates, soda and as a relatively new development, mono- and 
triisopropylammonium ethersulphates are used (Baumann, 2000 as cited by van 
der Aa et al. 2004). 

Paints Typical levels of in-can preservatives in paints are 0.01 -0.3 % by weight of 
total formulation (van der Aa et al. 2004). 

Typical and the most important in-can preservative chemicals in paints and 
coatings include: isothiazolones, and formaldehyde donors. These preservatives 
(e.g. 5-chloro-2-methyl-2,3-dihydroisothiazol-3-on and 2-methyl-2,3-
dihydroisothiazol-3-on (MCI/MI)) are bactericides and their killing action must 
be quick. Typical in-can preservative dosages are 0,003 % for MIT (2-methyl-
2H-isothiazol-3-on) and also for CIT (5-chloro-2-methyl-2HH-isothiazol-3-on) 
(van der Aa et al. 2004). 

The substances used as in-can preservatives in the paper, textile and leather 
production are comparable to the substances of product type 7 film preserva-
tives and product type 9 for the preservation of fibre, leather, rubber and po-
lymerised materials. (Baumann et al. (2000) as cited by van der Aa et al. 2004) 

2.1.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-

Human hygiene 
products  
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tion tonnage data (1998-2001) were obtained for close to 60 % of the sub-
stances in PT6 and the total production volume of these substances was 5,343 
tonnes. The tonnage of the six most important substances made up 60 % of the 
total. The PT6 tonnage was 1.3 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) in-can preservatives accounted for 5.1 % of the total 
consumption of biocidal active substances. The main application areas were in-
can preservatives in water-based paints and cleaning materials (Lassen et al. 
2001).  

2.1.4 Exposure of humans 
The in-can preservatives are only meant to be active as long as the paint is in 
the can, and the activity of the preservatives will decrease after application. 

In-can preservatives are used for a wide range of application areas and an as-
sessment of the possible exposures and risks by each application is beyond the 
scope of the current study. The risks to human are exemplified with the two 
main application areas: Water based paints and cleaning materials.  

Water based paints In-can preservatives for paints may be applied by brush/roller painting, spray 
painting or application by machinery.  

By brush/roller painting there is a risk of dermal contact with the paint and ex-
posure to aerosols formed by the painting. Brush/roller painting is used by non-
professionals and craftsmen and there is an increased risk of "bad practice" 
compared to the more industrial processes.  

Machinery and spray painting can create aerosols with preservatives. If the 
wood is painted indoors in closed systems the risk of occupational exposure 
and emissions to the environment is estimated to be negligible. If spray painting 
of wood and masonry is carried out outdoors there is a risk of occupational ex-
posure to the aerosols and emissions to the surroundings. 

Cleaning materials By application of the cleaning materials, the user will be exposed to the 
preservatives mainly by dermal contact. The cleaning materials are used both 
by non-professionals and professionals. The user may as well be exposed to 
preservatives in aerosols formed by the application. 

2.1.5 Exposure of the environment 
The risks to the environment are exemplified with the two main application ar-
eas: Water based paints and cleaning materials.  

Water-based paints The preservatives may by all out-door applications be spread to the 
environment by formation of aerosols and by brush/roller painting also by 
spread by dripping from the brush or from overturn of the container with paint. 
By cleaning of the tools used for the painting preservatives will be discharged 
to the sewage system. 
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Cleaning materials Biocides in cleaning materials applied outdoors may be released to the 
surrounding soil or to rainwater drainage. Rainwater drainage systems are often 
discharged directly to the aquatic environments without treatment. The cleaning 
materials will ultimately nearly 100% be discharged to the sewage system. 

2.1.6 Assessment of risk to humans and environment 
The production tonnage in PT6 is probably less than 10,000 tons/year in the EU 
considering that data have been obtained for about 60 % of the relevant sub-
stances. 

The use type must be characterised as widely dispersive although the applica-
tion and the real service life phase (the phase where the biocides acts inside the 
can) are non-dispersive. However, after fulfilling their main objective the in-
can biocides are applied along with the product (paints, textile processing flu-
ids, car maintenance products etc.) onto surfaces or into solutions from where 
they in principle can affect all three main environmental compartments (air, 
soil, water incl. WWTPs). However, for some sub-product types under PT6 the 
environmental exposure will be associated with the disposal phase rather than 
with the use phase. 

Substances with CMR and sensitizing effects constitute approximately 8 and 13 
% respectively among the reported substances that are listed on Annex I. The 
quantitatively most important substances in PT6 are not particularly toxic to 
humans while environmental toxicity cannot be ruled out due to the intended 
toxicity of the active substances to a variety of micro-organisms. 

Overall, the risk to humans and the environment from the use of PT6 sub-
stances is considered to be moderate. 
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2.2 Product-type 7: Film preservatives 

2.2.1 Application areas 
Film preservatives are products used for the preservation of films or coatings 
by the control of microbial deterioration in order to protect the initial properties 
of the surface of materials or objects such as paints, plastic products, sealants, 
wall adhesives, binders, papers, art works. 

Paints The main application area is film preservatives in paints. Film preservatives are 
used for preservation of most types of topcoat paints used for outdoor applica-
tions by the control of microbial (mainly fungal) deterioration of the paint film. 
The preservatives are used for both water-based paints and solvent-based 
paints.   

Plastic products Plastic products are in general not preserved against microbial degradation, but 
biocides may be added to plastics containing plasticisers to prevent microbial 
growth at the surface. During use of the plastic product, the plasticiser will dif-
fuse to the surface and in moist environment the plasticiser will be attached by 
microorganisms, especially fungi, which use the plasticiser as carbon source. In 
some flooring products, the biocide is added for antiseptic reasons to prevent 
growth of undesirable bacteria at the surface. Plasticisers and other degradable 
additives may be added to different plastics, but soft PVC seems to account for 
the main part of preserved plastic. The main application areas for soft PVC 
containing fungicides are roof foils, tarpaulins, bathroom curtains and tents of 
PVC coated fabric or reinforced PVC foil, (see section 4.4.1) and some types of 
PVC flooring (vinyl flooring) for bathrooms, busses and institutions. 

Sealants ad fillers Fungicides are added as film preservatives to sealants and fillers mainly for 
application in wet rooms. 

Borderline issues Biocides used in priming wood-care products, for which the main function is a 
protection of the wood against microbial deterioration, are included in product-
type 8: 'Wood preservatives'. 

2.2.2 Substances under PT7 
Dry film preservatives that protect the surface coating from mold, mildew and 
algae growth are typically fungicides. Typical fungicides used in the paint in-
dustry for dry film preservation include chlorothalonil, IPBC, octyl isothia-
zolone, zinc pyrithione, heterocyclic N,S-compounds and N-haloalkylthio- 
compounds. (van der Aa et al. 2004) 

The EU review programme for biocidal substances comprise 89 substances in 
PT7 (a significant number also occur under other PTs). The most important of 
these (in terms of production tonnage) are carbendazim, dichlofluanid, diuron, 
tolylfluanid and triclosan (Kjølholt 2008). 
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The substances under PT7 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-2. 

Table 2-2 Film preservatives used in Denmark. 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
duct  

Most common:    

1H-Isoindole-1,3(2H)dione, 2-
[(trichloro methyl)thio] 

Folpet 133-07-3 0,1-5 

methanesulfenamide, 1,1-dichloro-
N-[(dimethyl-amino)sulfonyl]-1 -
fluoro-N-phenyl 

Dichlorfluanide 1085-98-9 0.1-1 

Less common:    

2,6-di-tert-butyl-p-cresol Di-butyl-p-crosol 128-37-0 0-0.1 

methanesulfenamide, 1,1-dichloro-
N-[(dimethyl-amino)sulfonyl]-1 -
fluoro-N-(4-methylphenyl)- 

Tolylfluanide 731-27-1 0.1-5 

methanesulfenamide, 1,1-dichloro-
N-[(dimethyl-amino)sulfonyl]-1 -
fluoro-N-phenyl 

Dichlorfluanide 1085-98-9 0.1-1 

1,3-benzenedicarbonitrile, 2,4,5,6-
tetrachloro-, 

Chlorothalonil 1897-45-6 0.1-0.5 

Carbamic acid, 1H-benzimidazol-2-
yl, methyl ester 

Carbendazim 10605-21-7 0-0.5 

carbamic acid, butyl-, 3-iodo-2-
propynyl ester 

IPBC 55406-53-6 0.1-1 

1H-1,2,4-triazole, 1-[[2-(2,4-
dichlorophenyl)-4-propyl-1,3-
dioxolan-2-yl]methyl]- 

Propiconazole 60207-90-1 0.5-5 

 

It is reported that 2.0 tonnes phenylmercury acetate and 4.4 tonnes phenylmer-
curic 2-ethylhexanoate were used for manufacturing of water based paints in 
Italy in 2007 (Italy, questionnaire response 2008 to DG ENV mercury study). It 
is not indicated whether the mercury compounds are used as in-can preserva-
tives or film preservatives.   

OBPA (10H-phenoxarsine, 10,10-oxybis-; Cas No 58-36-6) was in 1998/99 the 
main film preservative for PVC products produced in Northern Europe.  

2.2.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 55 % of the substances in PT7 
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and the total production volume of these substances was 1,440 tonnes. The ton-
nage of the five most important substances made up 67 % of the total. The PT7 
tonnage was only 0.4 % of the total biocide tonnage (PT1-23). 

For The Netherlands the amount of active biocidal substances in painting prod-
ucts reached about 220 tonnes in 1991 (van der Aa et al. 2004). 

In Denmark (1998/99) film preservatives accounted for 2.1 % (30-160 tonnes) 
of the total consumption of biocidal active substances. The main application 
area was film preservatives in paints representing more that 90% of the total 
(Lassen et al. 2001).   

2.2.4 Exposure of humans 
Paints The possible exposures of man to in-can preservatives by application of paint 

discussed in the previous section also apply to film preservatives in paint. 

Plastic products During use the biocides in plasticised PVC will slowly diffuse to the surface of 
the products and to some extent be washed out. Humans may be exposed to the 
biocides by dermal contact. Especially contact to biocides in flooring by wash-
ing of the floors and by crawl on the floors and contact to tents and tarpaulins 
by handling them may be significant. 

Sealants and fillers By application of the fillers and sealant with film preservatives dermal contact 
is possible, but it must be considered bad practice. During use of the sealant 
and fillers significant human exposure is not likely.  

2.2.5 Exposure of the environment 
Paints The possible exposures of the environment to in-can preservatives by 

application of paint discussed in the previous section also apply to film pre-
servatives in paint. 

The film preservatives, unlike the in-can preservatives, however are meant to 
provide life-time protection of the paint and compared to the in-can preserva-
tives the environmental exposure by use and disposal of the paints must be con-
sidered more significant but also depend on the actual biocide. 

By maintenance of the painted wood or masonry the upper surface and peels 
will mechanically be removed by sanding or brushing and the removed paint 
will be spread to the surroundings.  

During use contact with rainwater may result in leaching of the biocide to the 
ground or to rainwater drainage systems. The water from the rainwater drainage 
systems is often discharged directly to the aquatic environments without treat-
ment. 
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All in all it must be expected that a very significant part of the applied film pre-
servatives during the lifetime of the painted building elements is discharged to 
the ground or rainwater collection system. 

By disposal, the paint on masonry will follow the masonry, which is landfilled 
or crushed and reused as construction filling. By landfilling and use as filling 
the biocides may be leached with draining water. Painted wood will most 
commonly be disposed of to solid waste incineration and the film preservatives 
in the paint will be degraded. 

Plastic products During use the biocides in plasticised PVC will slowly diffuse to the surface of 
the products and to some extent be washed out. From tents and tarpaulins the 
biocide may de released to soil, whereas the biocides from other applications 
will end up in the sewage system. 

The plasticised PVC will ultimately be disposed off to solid waste incineration 
or landfills. By incineration the biocides will be degraded. Arsenic from OBPA 
will end up in the residues and to a small extent in the flue gas. 

Sealants and fillers  Biocides may leach from the sealant and fillers and be discharged to the sewer 
system or end up at the ground (if used outside). 

By disposal fillers and sealant will follow the building components to which 
they adhere. In this way they will be disposed of to solid waste incineration 
(with window frames and other wood products), to landfills (with concrete and 
masonry) or to metal recycling (with sheets and other metal parts). By incinera-
tion the biocides will in general be degraded. If the biocides contain metal at-
oms (e.g. copper) the metal atoms will end up in the residues. 

2.2.6 Assessment of risk to humans and environment 
The production tonnage in PT7 is moderate-significant: probably in the range 
2,000-3,000 tons/year in the EU considering that data have been obtained for 
about 55 % of the relevant substances. 

The use type must be characterised as widely dispersive because the products 
containing the biocide (paints, sealants etc.) typically are applied to and spread 
over large surfaces from where they can evaporate to air and, in case of outdoor 
applications, also to soil and water. A fraction will be washed into the sewage 
system when the application equipment is cleaned. Part of the total environ-
mental exposure will occur in the disposal phase. 

A significant number of PT7 substances seem to have CMR properties, sensi-
tizing effects or be acutely toxic to humans. Also the environmental (aquatic) 
toxicity of the most used substances appear to be significant. 

Overall, the risk to humans and the environment from the use of PT7 sub-
stances is considered to be significant. 
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2.3 Product-type 8: Wood preservatives 

2.3.1 Application areas  
Wood preservatives include products used for the preservation of wood, from 
and including the saw-mill stage, or wood products by the control of wood-
destroying or wood-disfiguring organisms. This product type includes both 
preventive and curative products. 

Treatment of wood before the sawmill stage is not covered by the Biocide Di-
rective. 

The product-type can be organised into two sub-types: 

• Vacuum preservatives and pressure preservatives. Vacuum preservation 
is mainly used for preservation of wooden doors and window frames 
whereas pressure preservatives are used for wood for exterior use with a 
high risk of degradation, i.e. wood in contact with water or soil.  

• Preservatives for surface treatment are used for protection of wood con-
structions, which are only exposed to moistness at the surface and dry eas-
ily.  

The first sub-type includes preservatives used in industrial processes, whereas 
preservatives for surface treatment are used mainly by craftsmen and non-
professionals. 

The OECD emission scenario document for wood preservatives distinguish be-
tween 'Preventive treatments', which is are usually applied at industrial scale 
operations to wood before the wood is put into service and 'Curative treatments 
(remedial)' where the preservatives are applied to wood in-situ by professionals 
or amateurs including the do-it-yourself fans (OECD ESD). The two types of 
treatment more or less correspond to the two sub-types of preservatives al-
though the preventive treatment to some extent also includes the use of surface 
preservatives.  

2.3.2 Substances under PT8 
The EU review programme for biocidal substances comprise 41 substances in 
PT8 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are boric acid, copper oxide, didecylpolyoxethyl 
ammonium borate, disodium tetraborate and guazatine triacetate (Kjølholt 2008). 

The substances under PT8 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-3. 
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Table 2-3 Active substances in wood preservatives in Denmark 1998/99. 

Biocide (active agent) Chemical name CAS No % active agent in 
biocidal products 

Pressure preservatives 

Copper(II)HDO   2.8-6.1 

Cupric carbonate  1184-64-1  

Copper(II) others   4.7-11.8 

Boric acid Boric acid 10043-35-3 4-4.5 

Sodium dichromate chromic acid, disodium salt 10588-01-9 22-28 

Propiconazol 1H-1,2,4-triazole, 1-[[2-(2,4-
dichlorophenyl)-4-propyl-1,3-
dioxolan-2-yl]methyl]- 

60207-90-1 0.45-3 

Tebuconazol 1H-1,2,4-triazole-1-ethanol, 
.alpha.-[2-(4-chlorophenyl)ethyl]-
.alpha.-(1,1-dimethylethyl)-, (+- 

107534-96-3 0.45-1 

Vacuum preservatives 

Bis (tributyltin) oxide 
(TBTO) * 

distannoxane,hexabutyl- 56-35-9 0.85-2 

Dichlofluoanide methanesulfenamide, 1,1-
dichloro-N-[(dimethyl-
amino)sulfonyl]-1 -fluoro-N-phenyl

1085-98-9 0.36 

3-iodo-2-propynyl-butyl-
carbamate (IPBC) 

carbamic acid, butyl-, 3-iodo-2-
propynyl ester 

55406-53-6 0.2 

Propiconazol 1H-1,2,4-triazole, 1-[[2-(2,4-dichlo 
rophenyl)-4-propyl-1,3-dioxolan-2-
yl]methyl]- 

60207-90-1 0.37-1.5 

Tributyltin naphthenate*  stannate, tributyl-, mo-
no(naphthenoyloxy) derivs. 

85409-17-2 1.8 

Tebuconazol 1H-1,2,4-triazole-1-ethanol, 
.alpha.-[2-(4-chlorophenyl)ethyl]-
.alpha.-(1,1-dimethylethyl)-, (+- 

107534-96-3 0.37 

Surface treatment preservative 

Bis (tributyltin) oxide 
(TBTO) * 

distannoxane,hexabutyl- 56-35-9 1-1.2 

Dichlofluanide methanesulfenamide, 1,1-
dichloro-N-[(dimethyl-
amino)sulfonyl]-1 -fluoro-N-phenyl

1085-98-9 0.4-0.6 

Disodium tetraborate 
decahydrate (borax) 

Borax decahydrate 1303-96-4 4.5-31 

Boric acid  Boric acid 10043-35-3 1-51 

Disodium octaborate 
tetrahydrate 

boron sodium oxide, tetrahydrate 12280-03-4 20-40 

Disodium octaborate Boron sodium oxide 12008-41-2 100 

Permethrin cyclopropanecarboxylic acid, 3-
(2,2-dichlorovinyl)-2,2dimethyl-, 
(3-phenoxyphenyl) methyl ester 

52645-53-1 0.2 
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Biocide (active agent) Chemical name CAS No % active agent in 
biocidal products 

3-iodo-2-propynyl-butyl-
carbamate (IPBC) 

carbamic acid, butyl-, 3-iodo-2-
propynyl ester 

55406-53-6 0.3 

Propiconazol 3) 1H-1,2,4-triazole, 1-[[2-(2,4-
dichlorophenyl)-4-propyl-1,3-
dioxolan-2-yl]methyl]- 

60207-90-1 0.9-10 

Alfacypermethrin cyclopropane carboxylic acid, 3-
(2,2-dichloroethenyl)-2,2-
dimethyl-,cyano (3-
phenoxyphenyl)methyl ester 
[1.alpha.(s*), 3.alpha.]-(.+-.)- 

67375-30-8 0.1 

Tributyltinnaphthenate 
(TBTN) * 

stannate, tributyl-, mo-
no(naphthenoyloxy) derivs. 

85409-17-2 1.8 

Tebuconazol 1H-1,2,4-triazole-1-ethanol, 
.alpha.-[2-(4-chlorophenyl)ethyl]-
.alpha.-(1,1-dimethylethyl)-, (+- 

107534-96-3 0,37 

* The tributyltin compound were not permitted at the time the survey was conducted. 
 

Examples of biocides used in wood preservatives by the type of the formulation 
carrier and by treatment type are shown in the tables below based on the OECD 
ESD. Note that some of the listed biocides may not be used in EU Member 
States today.  

Table 2-4 Examples of biocides used in wood preservative products categorised 
by the type of the formulation carrier (OECD ESD) 

Type of formulation carrier Biocides (active substances) 

Water as the carrier Ready-for-use salt formulations, based on: copper, chromium, arsenic, boron, fluorine 
and zinc (CCA, CC, CCB, CFB, CCFZ), 

Water soluble salt concentrations, based on: quats, quats-boron, chromium free Cu-
formulations [Cu-HDO, Cuquat (CQ), Cu-trizoles, copper conazole-boric acid], hydrogen 
fluorides, silicofluorides, boric acid, silafluofen, fenoxycarb, flufenoxuron 

Water-based emulsions, based on: azaconazole, ethylhexanoate, isothiazoline, copper-
quinolinolate, thiocyanate, quats, deltamethrin, benzalconium chloride, triazoles [propi-
conazole, tebuconazole], pyrethroids [cypermethrin, deltamethrin, permethrin], fenoxy-
carb, flufenoxuron 

White spirit type solvents as 
the carrier 

TBTO, TBTN, PCP, triazoles [azaconazole, propiconazole, tebuconazole], tolylfluanide, 
dichlofluanid, zinc naphthenate, copper naphthenate, IPBC, xyligen AL, fenoxycarb, 
pyrethroids [cyfluthrin, cypermethrin, deltamethrin, permethrin] 

Coal-tar derivatives creosote oils, carbolinium 

Gases Methyl bromide, phosphine 
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Table 2-5 Biocides used for wood preservation, categorised by treatment 
type/process is shown in the following table (OECD ESD) 

Treatment type/process Biocides 

vacuum-pressure salts, based on chromium, copper, arsenic, borium, fluor and zinc (CCA, CC, CCB, CFB, 
CCFZ), copper-quat, quat, creosote, ammonia, Cu-HDO 

dipping fluor-chromium-borium, bifluorides, quat, Cu-HDO 

spraying, injection  
(curative: insects) 

deltamethrin, permethrin, PCP, lindane, cypermethrin, flurox 

spraying, injection, pills 
(curative: wood fungi) 

boric acid, bifluoride, quats, azaconazole 

 

2.3.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 65 % of the substances in PT8 
and the total production volume of these substances was 11,233 tonnes. The 
tonnage of the five most important substances made up 93 % of the total. The 
PT8 tonnage was 2.8 % of the total biocide tonnage (PT1-23). 

In Germany, the total consumption of wood preservatives was 29.000-31.000 
tonnes (year not indicated). About 53 % of the preservatives were used in pro-
fessional applications, about 41 % in industrial applications and about 6 % in 
do-it-yourself applications. About 95 % of the preservatives were applied in 
preventive treatment and about 5 % in curative treatment. (OECD ESD).  

In Denmark (1998/99) pressure and vacuum preservatives accounted for 9.1 % 
(377-453 tonnes) of the total consumption of biocidal active substances while 
preservatives for surface treatment accounted for 0.4 % (16-21 tonnes) (Lassen 
et al. 2001).  

The higher per capita consumption in Germany (364 g/capita) than in Denmark 
(81 g/capita) may be due to differences in the quantification as the Danish fig-
ures represent the active substances only.  

If the German consumption figures on a per capita basis is extrapolated to 
EU27 the total EU consumption of wood preservatives can be estimated at 
about 180,000tonnes.  

2.3.4 Exposure of humans 
Humans may be exposed to the biocides by the application phase and the use 
phase.  

Exposure of man to the biocides by the application phase may take place by 
formation of aerosols mainly while mixing biocide and water and while open-

Vacuum and pres-
sure preservation 
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ing or filling the machinery. By removal of the wood from the system, skin 
contact with the wet newly preserved wood is possible. 

By the processing of pressure preserved wood after preservation e.g. sawing 
and drilling there is a risk of both skin contact and inhalation of the biocidal 
product. Pressure preserved wood is commonly processed by non-professionals 
under uncontrolled circumstances. 

Vacuum preserved items are not processed after preservation. Most doors and 
window frames are treated with a top layer before leaving the factory, which 
eliminates direct exposure to man.  

Vacuum preserved doors and window frames are frequently maintained. During 
maintenance, humans may be exposed to slip and peeled paint. 

Surface treatment Surface treatment may either be done by immersion of the wood into the 
preservative, by brush painting or by machinery and spray painting. 

During immersion there will be significant evaporation of organic solvents dur-
ing the impregnation and drying of the items, whereas aerosol formation and 
thereby biocide emission during the process is estimated to be insignificant. 
After impregnation the wood is wet and there is a risk of skin contact with the 
biocides.  

By brush painting there is a risk of skin contact with both the biocidal product 
and the wet wood and the user may be exposed to biocides by formation of 
aerosols. Brush painting is used by non-professionals and craftsmen and there 
is an increased risk of "bad practice" compared to the more industrial processes.  

Machinery and spray painting can create aerosols with both biocides and or-
ganic solvents. If the wood is treated indoors in closed systems the risk of oc-
cupational expose and emissions to the environment is estimated to be negligi-
ble.  

Handling the newly preserved wood may result in skin contact. 

By processing of the wood after preservation there is a risk of both skin contact 
and inhalation of the biocidal product. Surface treated wood is, however, most 
often not processed after treatment. 

The preserved wood is frequently maintained and during maintenance, humans 
may be exposed to slip and peeled paint 

2.3.5 Exposure of the environment 
Releases of wood preservatives to the environment may take place during the 
application phase, processing of the preserved wood products, the use phase of 
the wood products and the disposal phase.  
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By the vacuum and pressure preservation (the application phase) the wood is 
treated in a closed system where drops and overflow are collected within the 
system. Sludge from the precipitation well of the system, is classified as haz-
ardous waste and has to be disposed of accordingly. Losses to the soil will only 
take place by accidental leakage or if the guidelines are not observed. Dis-
charges to waste water may take place by cleaning of work clothes and cleaning 
of equipment. The total loss to waste and the environment during the process is 
estimated at <5% of the biocides used.  

- processing Processing of pressure preserved wood after preservation e.g. sawing and 
drilling will spread biocides into the environment by dust and shaving. Pressure 
preserved wood is commonly processed by non-professionals under uncon-
trolled circumstances. 

Vacuum preserved items are normally not processed after preservation.  

- use phase For pressure preserved wood the most significant losses to the environment 
take place during the use phase. The preserved wood is often not treated with a 
topcoat and directly exposed to soil and weather. Experiments have shown that 
about 25% of chromium, copper and arsenic will be washed out within 20-40 
years, and released to the environment (Hansen et al.1997). 

Biocides in piles used in the aquatic environment e.g as bollards will be re-
leased directly to the aquatic environment.  

The organic biocides used for vacuum preservation may to some extent diffuse 
out of the wood and be released to the surroundings although the top layers will 
form a protective barrier. The volatile compounds may to some extent be emit-
ted to the indoor environment. 

The release of biocides from pressure preserved wood by maintenance is most 
likely small compared to the total release during the use phase. Vacuum pre-
served doors and window frames are frequently maintained. During mainte-
nance, biocides in the wood may be spread to the surroundings with slip and 
peeled paint. 

- disposal phase The discarded preserved products may are mainly disposed of to landfills or 
waste incineration.  

By disposal to landfills of heavy metal containing biocides, the metals are not 
degraded and will independently on the disposal way in a long term perspective 
be dispersed to the environment. If the preserved wood is disposed of to incin-
eration, most of the metals in biocides will end up in the residues, which are 
used for construction work or deposited on landfills. A small part will be emit-
ted to the air with the cleaned flue gas. 

Unauthorised disposal of the preserved wood is burning in private stoves, fires, 
etc. The reason for the unauthorised burning is partly that some people do not 
know that preserved wood should not be burned in fires, partly that they do not 
know that the wood is preserved because it is painted or has been reused for 

Vacuum and pres-
sure preservation 
- application phase 
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applications where preserved wood is not needed. By burning in stoves and 
fires a part of the metals in the preservatives are emitted to the air while the 
main part ends up in the ashes which is either dispersed in the environment or 
disposed of to landfills.  

Pressure preserved stakes and poles will after some years often decay at the in-
terface between the soil and air. As the stake breaks the lower part of the stake 
is often left in the soil and decays in the course of time. 

Release of biocides to soil and wastewater from immersion processed may oc-
cur when the preserved wood is dripping, and during cleaning of the area and 
the machinery. 

By brush painting the biocides may be spread to the environment by formation 
of aerosols and dripping from the brush or from overturn of the container with 
preservatives. Brush painting is used by non-professionals and craftsmen and 
there is an increased risk of "bad practice" compared to the more industrial 
processes. By cleaning of the items used for preservation, biocides may be dis-
charged to sewage system. 

Machinery and spray painting can create aerosols with both biocides and or-
ganic solvents. If spray painting is carried out outdoors there is a risk of emis-
sions to the surroundings. The waste after application by machinery, brush 
painting and spray painting is empty cans, used brushes and cloths. It is dis-
posed of to municipal solid waste or as hazardous waste. 

- processing Processing of the wood after preservation will spread biocides into the 
environment by evaporation and spreading of dust and shaving. Surface treated 
wood is, however, most often not processed after treatment. 

- use phase Maintenance of the preserved wood is most often by a surface treatment with 
topcoats. If the topcoat is very peeling, new wood preservation may be applied 
and the possible risk of losses to the environment is as for brush painting of 
new wood. Preservatives diffused from the wood to the surface may be me-
chanically removed by the treatment and spread to soil in the surroundings. 

As for industrially preserved wood, long-term emissions to the environment by 
weathering and use of the products will be significant. There are no available 
assessments of the extent of the releases, but it seems to be realistic that at least 
25% of the biocides (as for pressure preserved wood) will be released during 
the life of the products. Preservatives diffuse from within the wood to the sur-
face and are released from exposed surfaces where the topcoat is peeling. 

- disposal phase Disposal of the surface treated wood are generally the same as for the 
industrially preserved wood. 

Surface treatment 
- application phase 
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2.3.6 Assessment of risk to humans and environment 
The production tonnage in PT8 is rather high; probably in the range 15,000-
20,000 tons/year in the EU considering that data have been obtained for about 
65 % of the relevant substances. 

The use type must be characterised as widely dispersive because the wood 
preservation products are applied to and spread over large surfaces from where 
they, as they are mostly used for outdoor purposes, can affect all three main 
environmental compartments (air, soil, water incl. WWTPs). Part of the total 
environmental exposure will occur in the disposal phase of the treated wood. 

The toxicity to humans of the PT8 substances reported in the highest quantity 
does, on the average, not seem be extraordinary while little information has 
been available about the environmental toxicities. The toxicity to algae and 
other micro-organisms can be expected to be significant due to the intended 
toxicity of the active substances. 

Overall, the risk to humans and mainly the environment from the use of PT8 
substances is considered to be significant-high. 
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2.4 Product-type 9: Fibre, leather, rubber and 
polymerised materials preservatives 

2.4.1 Application areas  
The product-type includes products used for the preservation of fibrous or po-
lymerised materials, such as leather, rubber or paper or textile products and 
rubber by the control of microbiological deterioration. 

Textiles The main application of preservatives for textiles is for preservation of textiles 
for outdoor applications. Preserved textiles are used for tents, tarpaulins, awn-
ings, sunblinds, parasols, sails, waterproof clothing, etc. Virtually all textiles 
used for outdoor applications except clothing seem to be preserved by biocides. 
For in-door applications only shower curtains and in some instances mattress 
ticking are preserved. Most of the textiles are made of synthetic materials like 
acrylic, polyester and PVC or is coated with PVC.  

Clothing, especially for sport, may be preserved with biocides to prevent odour 
producing microbial growth on the sweat 

Leather Biocides are applied to prevent hides and skins from deterioration during 
transport, storage and treatment processes (Tissier and Chesnais 2001). 

Rubber Preservatives may be used for rubber products for preservation of liquid latex 
raw materials and for preservation of the finished rubber products. Rubber 
products are in general not explicitly preserved against microbial degradation, 
but many of the chemicals used for manufacturing of rubber products may, 
however, have a biocidal effect as well. One identified application where bio-
cides are explicitly added to control microbial deterioration of the rubber is ap-
plications where the rubber is in permanent contact with soil, e.g. rubber in seal 
rings for tubes in soil.  

Insulation materials Insulating materials of organic fibre materials like paper, cellulose, wool and 
flax (Linum) contain preservatives for control of microbial degradation of the 
fibres during use. The preservatives are mixed up with the fibre materials be-
fore the insulation material is blown into the walls of the houses or placed 
above the ceiling. The used agents have both a biocidal effect and a flame re-
tarding effect. 

Plastics No further information. 

Paper Paper for applications where the paper can be exposed to moisture may be 
preserved. One example of use of preservatives for paper is preservation of li-
brary books that have been stored under moist conditions. 

Borderline issues The boundary between this sub-type and the sub-type 'Film preservatives for 
plastics' in section 4.2.2 is not clear-cut.  
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 Liquid latex is preserved for control of microbial growth in the liquid before 
polymerisation of the latex. The preservatives used for this application may in-
stead be considered ‘In-can preservatives’. 

Biocides used for prevention of slime formation during production of paper and 
cardboards are included in product-type 12: 'Slimicides'. 

2.4.2 Substances under PT9 
The EU review programme for biocidal substances comprise 135 substances in 
PT9 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are (benzothiazol-2-ylthio)methyl isocyanate, 2-
chloroacetamide, chlorocresol, diphenoxarsin-10-yl oxide, disodium tetraborate 
and ziram (Kjølholt 2008). 

Textiles Biocides used are pyrethroids and mixtures of pyrethroids, pyrimidine derivates 
(e.g. chlorophenylid, permethrin and aluminiumfluorosilicates), thiazol deriva-
tives and chlorinated hydroxydiphenylethers. Fungicides (e.g. organo copper 
compounds like copper naphthenate and copper 8 hydroxyquinolinate and tin 
derivatives) are also frequently used. (Tissier et al. 2001) 

Leather Biocides applied in the tannery industry are essentially non-oxidizing biocides. 
They can be categorized as quarternary ammonium compounds, isothiazoles, 
halogenated organic compounds e.g. Bronopol (2-bromo-2-nitro-propane-1,3-
diol), and halogenated organic compounds containing hetero-cycles like deriva-
tives of benzothiazole (IPPC 2000 as cited by Tissier and Chesnais 2001) 

Rubber No information. 

Plastics For plastic formulations the following substances are mentioned as 
preservatives: mercury and other metal-containing compounds, sulphur, quater-
nary ammonium and halogenated compounds. Salicylaldehydes, dihydroxy-
chlorodiphenyl-methane derivatives, thiurames and zinc dithiocarbamates are 
used as antimicrobial substances (Baumann et al. 2000). 

2.4.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 52 % of the substances in PT9 
and the total production volume of these substances was 1,546 tonnes. The ton-
nage of the six most important substances made up about 50 % of the total. The 
PT9 tonnage was just 0.4 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) preservatives for fibre, leather, rubber and polymerised 
materials accounted for 2.1% of the total consumption of biocidal active sub-
stances. Of this preservatives for insulating materials of insulation materials of 
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organic fibres represented the main part (Lassen et al. 2001). The use of such 
insulation materials is probably very variable among Member States.  

2.4.4 Exposure of humans 
By production of preserved textile, leather and rubber products (the application 
phase of the biocides), workers may be exposed to the biocides by dermal con-
tact, and to some extent through inhalation of dust containing the biocides.  

Occupational exposure may take place by weighing out the biocidal product 
and mixing it with water and other chemicals for tanning of hides. During these 
procedures, workers usually wear gloves, apron and rubber boots, and mask if 
there is no forced ventilation. The mixture is poured into a large machine with 
the hides. By the subsequent handling of the tanned hides workers may be ex-
posed to the biocides by hand contact. 

- use phase By use and handling of the textile, leather and rubber products the user may be 
exposed for the biocides by dermal contact. 

Paper insulation products are installed as loose fill and blown into wall cavities 
and in attics. The equipment used is often very simple and a high level of dust 
formation may occur both when feeding the equipment and at the construction 
site. The loose fill insulation materials have the potential to form high levels of 
dust, and workers may be exposed to the biocides in the dust.  

When the products are installed in the building they are protected by inner 
walls or ceilings, so no direct contact between residents and the insulation ma-
terials occurs. 

At the demolition of the construction, a dust concentration similar to the con-
centration by the installation is assumed. 

2.4.5 Exposure of the environment 
Biocides washed out of the fabric during use of tents and other textiles for out-
door use will end up on the ground or be discharged to the sewer by rainwater 
drainage. 

The biocides washed out of leather products will mainly end up in the sewer 
system. 

Biocides in rubber in contact with soil may be leached to the surrounding soil. 

-disposal phase The products will in ultimately be disposed of to landfills or solid waste 
incineration. By incineration, the organic biocides are expected to be degraded, 
whereas chromium will end up in the residues and to a small extent in the flue 
gas. 

Textiles, leather, rub-
ber and paper prod-
ucts 
 
- application phase  

Insulating materials 
of organic fibres 

Textiles, leather, 
rubber and paper 
products  
 
- application phase 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

42 

. 

By installation of the insulation materials and by demolition of the construc-
tion, biocides may be spread to the surroundings with the generated dust.  

By demolition the insulation materials may be recycled or disposed of with 
solid waste, but as the application of these insulation materials is relatively new 
there is probably at present no disposal of used materials. 

2.4.6 Assessment of risk to humans and environment 
The production tonnage in PT9 is moderate-significant; probably around 3,000 
tons/year in the EU considering that data have been obtained for about 50 % of 
the relevant substances. 

The use type must be characterised as dispersive because the treated products 
(leather, textiles, polymers, insulation materials) will be used under conditions 
where humans as well as various parts of the environment (primarily WWTPs) 
in principle can be exposed. However, typically the biocide is more or less em-
bedded in the matrix of the treated material and, hence, much of the release will 
take place slowly. Exposure in the disposal phase may be more important. 

A significant fraction of the substances in PT9 seem to have CMR properties 
and sensitizing properties or be relatively acutely toxic to humans and the in-
tended toxicity to microorganisms indicate a potential significant aquatic toxic-
ity of the substances in this PT. 

Overall, the risk to humans and mainly the environment from the use of PT9 
substances is considered to moderate. 

Insulating materials 
of organic fibres 
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2.5 Product-type 10: Masonry preservatives 

2.5.1 Application areas 
Masonry preservatives are used for preservation and remedial treatment of ma-
sonry or other construction materials other than wood by the control of micro-
biological and algal attack. 

The products are used for prevention of attack of mosses, fungi, lichens and 
algae on building surfaces made of concrete, bricks, tile, mortar, lime and other 
non-wood surfaces.  

The same products may also be applied on horizontal surfaces e.g. tennis courts 
and terraces of tile or flagstones.  

The preservatives are applied in situ to the surfaces by a brush, sprayer or 
roller. Most of the used products are in fact considered as disinfectants as they 
in general are used for curative (remedial) treatment and not preventive. 

Borderline issues Some of the wood preservatives are also approved for use on masonry. By 
attack of wood destroying fungi both wood and masonry may be preserved to 
control the fungi. 

2.5.2 Substances under PT10 
The EU review programme for biocidal substances comprise 94 substances in 
PT10 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are 2-chloroacetamide, 2-phenoxyethanol and 
pine extract (Kjølholt 2008). 

Migné (2002) lists the following masonry preservatives used in France and in 
the UK in 2001-2002 (table 2-6). The uses biocides are not necessarily repre-
sentative for the products used in other Member States.  
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Table 2-6 Examples of biocidal active substances and amounts applied on sur-
faces identified in France and in the United Kingdom in 2001-
2002(Migné 2002) 

Active substance Concentra-
tion in 
product 

Support Application Post-application Amount of 
product ap-
plied 

Quaternary ammonium 
salts 

 Soil, walls, 
roofs 

Sprayer, brush After 1 or 2 days, 
clean with high 
pressure sprayer 

0.2 l/m² 

Bromoacetic acid  
Benzalkonium chloride 

≤ 2.5% 
≤ 2.5% 

Stones Roller, brush, 
sprayer 

After at least 2 hours, 
rinse with water at 
low pressure 

0.15 – 0.3 l/m² 

Bromoacetic acid  
Benzalkonium chloride 

≤2.5% 
≤ 2.5% 

Soils, walls, 
roofs, ter-
races… 

Roller, brush, 
sprayer 

After at least 2 hours, 
rinse with water at 
low pressure 

0.15 – 0.2 l/m² 

Alkylcocodiméthylbenzyl 
ammonium chloride 

1% Roofs, ter-
races, tennis-
court 

Roller, sprayer Preventive action: nr. 
rinse Curative action: 
after 
1 week, clean with 
high pressure sprayer 

0.5 l/m² 

Quaternary ammonium, 
biguanide 

10% Façades, 
walls, soils 

Sprayer, 
brush, roller 

No rinse  

Quaternary ammonium 
(alkylcocodimethylbenzyl 
ammonium chloride, so-
dium hydroxyde) 

1 – 5% Façades, 
walls, cement, 
stone, ter-
races… 

High pressure 
cleaner, brush, 
sprayer 

Cleaning high pressure 
sprayer 

 

Lauryldimethylbenzylam 
monium bromide 

2.5 – 10%    0.1 – 0.15 l/m² 

Sodium hypochlorite 5% Buildings Sprayer High pressure rinse (50 
– 70 bars) after 30 min-
utes 

200 g/m² 

Quaternary ammonium 
salts 

 Façades, 
roofs, soils, 
terraces 

Low pressure 
sprayer, brush, 
roller 

No rinse (preventive 
action) 

0.2 – 1 l/m² 

Sodium hypochloride, fatty 
amine derivative 

 Façades, 
roofs, soils, 
terraces 

Dripping 
sprayer, brush, 
roller 

After 2 hours, rinse 
(curative action) 

0.2 – 1 l/m² 

Formaldehyde, Glyoxal 
Glutaral, Didecyldimethyl-
ammoniu m chloride 

2.5 – 10% Façades, 
roofs, tennis-
court 

Sprayer No rinse  

Dodecylamine salicylate 
and lactate 

0.5 – 5% All surface  No rinse  

Triazine derivatives and 
isothiazolone derivatives 

1% Façade, roof, 
tennis-court 

Sprayer, roller, 
brush 

No rinse  

2-phenyphenol 
Benzalkonium chloride 

0.25% 
0.99% 

Building Sprayer Rinse  

Permethrin 
Tri(hexyleneglycol) bibo-
rate 

0.2% 
3.3% 

Building Sprayer Rinse  
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Active substance Concentra-
tion in 
product 

Support Application Post-application Amount of 
product ap-
plied 

Benzalkonium chloride 
Biphenyl-2-ol 

2% 

1% 

Façade, roof, 
building 

Sprayer, roller No rinse  

Alkyldimethylbenzyl am-
monium chloride 

20% Façade, roof, 
monument, 
building 

Sprayer, roller No rinse  

1% Façade, roof, 
monument, 
building 

Roller No rinse  

5% Facade Sprayer, roller Rinse  

Benzalkonium chloride 

16% Façade Sprayer, roller No rinse  

Disodium octaborate tetra-
hydrate 

10% Building Sprayer No rinse  

IPBC 0.2% Building Sprayer No rinse  

 

2.5.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 48 % of the substances in 
PT10 and the total production volume of these substances was 50,389 tonnes. 
The tonnage of the three most important substances made up more than 99 % of 
the total. The PT10 tonnage was 12.6 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) preservatives for masonry accounted for 0.4% of the to-
tal consumption of biocidal active substances.   

2.5.4 Exposure of humans 
Products for cleaning and maintenance of masonry are usually applied in aque-
ous solution with a brush, sprayer or roller. In some cases, after some days, 
when the wall is dry and the algae have bleached, the wall is cleaned with a 
stiff brush or broom or a high pressure cleaner. In other cases the walls are not 
treated after the application.  

In order to have a preventive action, the treatment must generally be carried out 
once a year. 

The treatment may be performed by professionals or non-professionals. 

The person applying the wall cleaner may be exposed to formed aerosols. Wall 
cleaners are often used by non-professionals, where necessary precautions may 
not be taken (bad practice).  
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By the subsequent brushing of the dry wall persons may be exposed to biocides 
in dust. 

2.5.5 Exposure of the environment 
During the application, biocides may be released to the surroundings by forma-
tion of aerosols. Wall cleaners are often used by non-professionals, where nec-
essary precautions may not be taken (bad practice). Biocides may be released to 
the ground from spill and drops. 

By the subsequent brushing or high pressure cleaning of the wall the biocide 
containing dust will be released to the surroundings. 

All the applied biocides will ultimately either be degraded at the wall or be re-
leased to the surroundings. By drainage of rainwater the biocides may be dis-
charged to municipal waste water treatment plants or directly to the aquatic en-
vironments. 

2.5.6 Assessment of risk to humans and environment 
The production tonnage in PT10 is high; probably of a magnitude of about 
60,000 tons/year in the EU considering that although production data have been 
obtained for only about 50 % of the relevant substances, the quantitatively most 
important substances are certainly included and believed to be very dominant. 

The use type must be characterised as widely dispersive because masonry pres-
ervation products are applied to and spread over large surfaces outdoors from 
where they in principle can affect all three main environmental compartments 
(air, soil, water incl. WWTPs) but most likely the main environmental release 
will be by wash-off and subsequent exposure of soil or sewage systems 
(WWTPs). 

Like other PTs in this main group, many substances in PT10 seem to have 
CMR and skin sensitizing properties or be relatively acute toxic to humans 
while the environmental (aquatic) toxicity of the most important substances 
seem to be lower than the average for disinfectants and preservatives. 

Overall, the risk to humans and mainly the environment from the use of PT10 
substances is considered to be significant. 
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2.6 Product-type 11: Preservatives for liquid-cooling 
and processing systems 

2.6.1 Application areas 
The product-type includes products used for the preservation of water or other 
liquids used in cooling and processing systems by the control of harmful organ-
isms such as microbes, algae and mussels.  

Biocides are applied to the systems either to preserve the liquids (control of mi-
croorganisms) or to disinfect the systems (kill the microorganisms) (van Dok-
kum et al. 1998).  

Biocides used for preservation of the liquid cooling system or air-conditioning 
systems are included here although the biocides in semi-open systems may 
serve as both preservatives and disinfectants.  

The liquid systems can be organised into three types (van Dokkum et al., 1998): 
Once-through cooling systems, open recirculation systems and closed recircula-
tion systems. 

Once-through cooling systems may be used for power plants and industrial in-
stallations. Open recirculation systems are mainly used for cooling water in the 
food-processing and pharmaceutical industry and in large air-conditioning sys-
tems. The water in these systems is cooled down in open cooling towers. In 
these systems, the biocides are applied by shock dosage at a frequency of usu-
ally once or twice a week. Closed systems include district heating systems and 
liquid systems of air-conditioning systems. The biocides are added continu-
ously.  

Open processing systems are used for pressure founding and wash of semi-
manufactures and tolls. Microbial growth may as well be a problem in these 
systems, but the use of biocides for control of the growth in these systems is not 
as widespread as in the food-processing and pharmaceutical industry. 

In air-conditioning systems with open recirculating cooling water, the biocides 
may as well be applied for control of pathogenic bacteria; especially some spe-
cies of Legionella. Some of the applied biocides are particularly efficient in the 
control of these organisms and are often used in air-conditioning systems of 
hospitals.  

Borderline issues The product-type does not include slimicides (product-type 12) and products 
used for the disinfection of drinking water (product-type 5), drinking water 
drainwork (product-type 4), preservation of metalworking-fluids (product-type 
13) and moisteners used in the printing process (product-type 6, section 4.1.4). 
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2.6.2 Substances under PT11 
The EU review programme for biocidal substances comprise 125 substances in 
PT11 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are chlorine, chlorine dioxide, hydrogen per-
oxide, silver zeolite A, sodium hypochorite and tetrakis(hydroxymethyl)-
phosphonium sulphate (Kjølholt 2008). 

The substances under PT11 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-7. 
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Table 2-7 Biocides used for preservation of water for cooling, heating and proc-
essing systems in Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-

ducts 

2-bromo-2-nitro-1,3-propanediol Bronopol 52-51-7 20 

Pentanedial Glutaraldehyde 111-30-8 15 

Amines, N-tallow alkyltrimethyl-
enedi-, acetates 

 263-188-5 30 

2-methyl-3(2H)-isothiazolone MIT 2682-20-4 0.5 

1-decanaminium, N-decyl-N,N-
dimethyl-, chloride 

Didecyl dimethyl 
ammonium chloride

7173-51-5 15 

Hypochlorous acid, sodium salt Sodium hypochlori-
te 1) 

7681-52-9 ? 

Magnesium chloride  7786-30-3 0.5-2 

Quaternary ammonium com-
pounds, alkylbenzyldimethyl, chlo-
rides  

Benzalkonium chlo-
ride; parasterol; 
rodalon etc. 

8001-54-5 50 

2,2-dibromo-2-cyano acetamide  10222-01-2 20 

Magnesium (II) nitrate  10377-60-3 0.5-2 

5-chloro-2methyl-3(2H)-
isothiazolone 

CIT 26172-55-4 1-2 

3(2H)-isothiazolone, 2-octyl- Octhilinone 26530-20-1 3 

2-Propenal, polymer with formalde-
hyde 

 26781-23-7 40 

Guanidine, N,N"-1,6 hexanediyl-
bis-[N'-cyano-, polymer with 1,6-
hexandiamine, hydrochloride 

 27083-27-8 20 

Polymer with 1,1'-
oxybis(chloroethane)1,2-
ethanediamine, N,N,N",N'-
tetramethyl-,  

 31075-24-8 9-11 

Bromochloro-5,5-dimethyl 2,4-
Imidazolidinedione 

Bromo chloro 5,5 
dimethyl hydantoin 

32718-18-6 92,5 

Phosphonium tetra-
kis(hydroxymethyl)-, sulphate (2:1) 
salt 

THPS  55566-30-8 35 

Quaternary ammonium com-
pounds, benzyl-C12-C18 -
alkyldimethyl, chlorides. 

Benzalkonium chlo-
ride 

68391-01-5 9-10 

 
 

Biocides used in cooling water systems include oxidising and non-oxidising 
biocides. In Table 2-8 substances are listed by the type of cooling system where 
they find application.  
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Table 2-8 Types of substances used in cooling systems (Groshart and Balk 2003) 

Use in Active substance 

Once-through 

systems 

Open recircu-
lating sy-

stems 

Closed recir-
culating sy-

stems 

1. Oxidising Biocides + +  

1.1 chlorine/chlorine yielding chemicals + +  

1.2 Bromine-yielding chemicals  +  

1.3 Non-halogen oxidising chemicals  +  

2. Non-oxidising biocides   + + 

2.1 Isothiazolones  + + 

2.2 Quats  + + 

2.3 Ionene polymeric quats  +  

2.4 Organo-sulphur 

compounds 

 +  

2.5 Organotin compounds    

2.6 Guanidine compounds    

2.7 Organo-bromo compounds  +  

2.8 Aldehyde compounds  + + 

2.9 Amine/imidazole 

compounds 

 +  

2.10 Chlorophenat/ phenolic 

compounds 

   

2.11 others  +  

 

2.6.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for almost 50 % of the substances 
in PT11 and the total production volume of these substances was 49,968 ton-
nes. The tonnage of the six most important substances made up 53 % of the to-
tal. The PT11 tonnage was 12.5 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) preservatives for liquid-cooling and processing systems 
accounted for 0.3% of the total consumption of biocidal active substances.  

2.6.4 Exposure of humans 
Occupational exposure to aerosols may take place by pouring the biocidal prod-
ucts into the systems. 
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Biocides may be released to the surroundings with aerosols from cooling tow-
ers and humans may be exposed via aerosols. According to van Dokkum et al. 
(1998) <0.2 % of the water volume in older systems is emitted to air, whereas 
the emission factor in modern cooling towers is <0.01%. At present the main 
focus regarding aerosols is, however, not human exposure to the biocides, but 
exposure to pathogenic bacteria in the cooling water. 

2.6.5 Exposure of the environment 
The fate of the substance in the cooling system during use and in the disposal 
phase depends both on substance specific characteristics (biodegradability, hy-
drolysis, reactivity, adsorption) and on the environmental conditions (tempera-
ture, pH, hardness, presence of microflora etc.). (Groshart and Balk 2003) 

The biocides used in all the systems are ultimately, to the extent they are not 
degraded in the system, discharged with wastewater to either surface water or 
sewage treatment plants. The fate of the substances and the receiving compart-
ments are different for the three systems as shown in Table 2-9.  

Table 2-9 Receiving compartments from cooling systems (Groshart and Balk 
2003). 

Applications fresh sur-
face water 

marine sur-
face water 

air indoor 
and outdoor 

soil solid waste waste water 

flow-through cooling system + + + + * - - 

open recirculating cooling system + + + + * - + 

closed recirculating cooling system - - + - - + 

  + = relevant’; - = not relevant * * through wind drift. 

2.6.6 Assessment of risk to humans and environment 
The production tonnage in PT11 is high; maybe in the range 75,000-100,000 
tons/year in the EU considering that production data have been obtained about 
50 % of the relevant substances, and that the quantitatively most important sub-
stances constitute only about 50 % of the tonnage registered. 

Some substances in PT11 are used in open (i.e. widely dispersive) systems 
while others are used in closed systems with little release and exposure in the 
use phase. The main concern is the environmental exposure which can occur 
either directly into surface waters or via sewage to WWTPs. 

The active substances in PT11 include some with CMR properties and some 
that are relatively acutely toxic to humans. Also the environmental (aquatic) 
toxicity can be expected to be significant but the most important substances 
tend to be short-lived in the environment. 

Overall, the risk to humans and mainly the environment from the use of PT11 
substances is considered to be significant. 
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2.7 Product-type 12: Slimicides 

2.7.1 Application areas 
Slimicides are used for the prevention or control of slime growth on materials, 
equipment and structures, used in industrial processes, e.g. on wood and paper 
pulp and porous sand strata in oil extraction.  

Pulp and paper Slimicides are added to paper pulp to prevent the formation of slime during the 
pulping process by biocidal control of microorganisms in the pulp. This can be 
achieved by a continuous supply of a slimicide or by a single defouling or re-
peated slug treatment with elevated doses The slime formation may also be 
controlled by other agents as enzymes, and there seems to be a trend toward the 
use of these other agents. 

Biocides are used at oil extraction for three purposes: 

• Control of slime forming microorganisms in water-based drilling mud dur-
ing storage (when necessary); 

• Control of hydrogen sulphide formation by sulphate reducing bacteria by 
oil extraction; 

• Control of microbial growth and hydrogen sulphide formation in oil pipe-
lines. 

Actually only biocides used for control of slime formation by preserving the 
drilling mud should be included in the product-type 'Slimicides', but it is not 
clear where biocides used in oil extraction and storage of oil for other purposes 
should be included. The biocides are added to flows pumped into the reservoir 
(drilling processes, injection and reinjection water) and to the transportation 
flow of produced oil and gas before transportation by either pipeline or tanker 
to shore. 

During storage of fuels, especially diesel and fuel oil, slime formation by mi-
croorganisms may take place if water finds it ways into the tanks. The biocides 
are not preventively added to the fuel, but preventive addition of biocides is to 
some extent done by the owners of fuel tanks; for example on ferries. Biocides 
are most commonly only used when an infected tank is to be disinfected. Bio-
cides preventively added to fuels may be included under PT 6 in-can preserva-
tives. 

2.7.2 Substances under PT12 
The EU review programme for biocidal substances comprise 116 substances in 
PT12 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are bronopol, 2,2-dibromo-2-cyanoacetamide, 
hydrogen peroxide, glutaral, peracetic acid, sodium dimethyldithio-carbamate and 
sodium hypochlorite (Kjølholt 2008). 

Oil extraction, proc-
essing and storage 
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The substances under PT12 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-10 and 2-11. 

Table 2-10 Applied slimicides for pulp and paper in Denmark 1998 1) 

Biocide (active agent) CAS No % active agent in bio-
cidal products 

2-bromo-2-nitropropan-1,3-diol 52-51-7 20; 95 

2H-1,3,5-thiadiazine-2-thione, tetrahydro-3,5 
dimethyl- Dazomet) 3) 

533-74-4 86 

Copper sulphate  4) 7758-98-7 - 

2,2-dibromo-2-cyanoacetamid 10222-01-2 12 

 

Table 2-11 Biocides used for control of microbial growth by oil extraction and fuel 
storage in Denmark 

Chemical name 
(active agent) 

Trivial name CAS No % active agent 
in biocidal pro-
ducts  

Pentanedial Glutaraldehyde 111-30-8 12-49 

1,2-benzisothiazol-3-(2H)-on BIT 2634-33-5 9.5 

3(2H)-isothiazolone, 2-methyl- MIT 2682-20-4 0.3-0.4 

Hypochlorous acid, sodium salt Sodium hypochlori-
te 

7681-52-9 7.5 

3(2H)-Isothiazolone, 5-chloro-
2methyl- 

CIT 26172-55-4 1-1.3 

Po-
ly(iminocarbonimidoyliminocarboni
midoylimino-1,6-hexanediyl, hy-
drochloride) 

PMBH 32289-58-0 20 

Phosphonium tetra-
kis(hydroxymethyl)-, sulphate (2:1) 
salt 

THPS 55566-30-8 49 

 

2.7.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 45 % of the substances in 
PT12 and the total production volume of these substances was 6,390 tonnes. 
The tonnage of the six most important substances made up 70 % of the total. 
The PT12 tonnage was only 1.6 % of the total biocide tonnage (PT1-23). 

In Denmark (1998/99) slimicides accounted for 2.7% of the total consumption 
of biocidal active substances. The actual consumption for this application will 
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vary among Member States dependent on the actual production of paper and 
oil/gas extraction activities.  

2.7.4 Exposure of humans 
Wood and paper pulp In the paper industry, slimicides are added to the process water in the pulping 

process. Occupational exposure may take place by the addition of biocides. 

The slimicides will either be degraded during processing, follow the fibre frac-
tion or be discharged to a waste water treatment plant at the paper mill. Bio-
cides remaining after treatment of the water may be discharged to the aquatic 
environments. 

Only trace amounts of biocides follow the fibre fraction and these are expected 
to be decomposed during the subsequent paper production processes, and the 
exposure of the user of the paper is estimated to be insignificant.  

The biocides are generally used in the offshore industry in very large quantities 
and are therefore supplied to the rig/platform in smaller containers (liquids) or 
in bags (solids). Chemicals are usually added to the drilling mud, the water in-
jection or production flows through closed systems. In order not to contaminate 
the bulk containers with different chemicals, the container as well as the tubes 
are provided with unique tube handles. 

The extent of possible exposure of man and the environment to biocide will 
depend on the type of exposure situation and the type of biocide used. 

The workers involved in connecting the bulk tank to the different flows (drill-
ing mud, injection, reinjection and production flow) are to follow the official 
handling rules connected with the classification of the chemical and the addi-
tions systems are closed systems. Human exposure in the addition processes is 
therefore limited. 

In the drilling process, the workers on the rig deck may be in contact with the 
drilling mud when handling the drilling line. It should be noted that use of 
gloves and glasses among other measures is prescribed when working with the 
pipeline. 

When the used drilling mud reappear at the surface, cuttings are separated from 
the mud in a shaker system. This is an open system and may result in human 
exposure. 

2.7.5 Exposure of the environment 
Wood and paper pulp In the paper industry, slimicides are added to the process water in the pulping 

process. The slimicides will either be degraded during processing, follow the 
fibre fraction or be discharged to a waste water treatment plant at the paper 
mill. Biocides remaining after treatment of the water may be discharged to the 
aquatic environments. 

Oil and gas extrac-
tion and fuel storage 
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Biocides are used both during the drilling, the production and the transportation 
processes. The biocides are added to flows pumped into the reservoir (drilling 
processes, injection and reinjection water) and to the transportation flow of 
produced oil and gas before transportation by either pipeline or tanker to shore. 

When the used drilling mud reappear at the surface, cuttings are separated from 
the mud in a shaker system. This is an open system and may result in human 
exposure. 

Potential environmental exposure with biocides used offshore in oil and gas 
production is primarily related to discharges in the drilling phases and dis-
charge of produced water during production. In addition, biocides will be dis-
charged with water used when testing new pipelines. 

Biocides are used in several different processes during drilling (e.g. in connec-
tion with well stimulation, completion and in the drilling mud). Generally, all 
used chemicals during the drilling processes are discharged to sea. It should be 
noted that biocide discharges in connection with drilling only take place during 
a limited period. 

Potential environmental exposure of biocides during production is primarily 
related to discharge of produced water. The amount of biocide present in pro-
duced water will depend on the partitioning of the specific biocide between the 
oil, gas and water phases. 

Normally no washing of the containers is necessary because the biocides are 
transported in specific containers which normally only are used for one specific 
biocide. Under special circumstances when e.g. changing biocidal chemical or 
transportation problems, containers may be washed and the water discharged 
with the produced water. 

Biocides used during transportation of oil and gas will be transported to refin-
ery or gas treatment plants. A small amount of water is exported as well and 
this is discharged locally close to shore after the refining. 

Biocides used to prevent microbial growth in the diesel during storage are 
burned with the fuel. The biocide is presumed to be fully degraded by the burn-
ing. 

2.7.6 Assessment of risk to humans and environment 
The production tonnage in PT12 is significant; probably close to 10,000 
tons/year in the EU considering that production data have been obtained about 
45 % of the relevant substances, and that the quantitatively most important sub-
stances constitute about 70 % of the tonnage registered. 

The use of substances in PT12 in wood and paper pulp industry must be charac-
terised as non-dispersive and will lead to only limited exposure of humans and 
the environment while the use in the (offshore) oil/gas industry is of a widely 

Oil and gas extrac-
tion and fuel storage 
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dispersive nature, at least for some of the substances (e.g. those ending in pro-
duced water and thereafter directly in the marine environment).  

The PT12 substances do, like the other PTs in this main group, include some 
CMR, sensitizing and acutely toxic substances. Environmentally, the most im-
portant substances appear to be toxic to aquatic life but rather easily degrad-
able. 

Overall, the risk to humans and mainly the environment from the use of PT12 
substances is considered to be moderate-significant. 
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2.8 Product-type 13: Metalworking-fluid preservatives 

2.8.1 Application areas 
Metalworking-fluid preservatives are used for control of microbial deterioration 
of metalworking fluids. Such fluids are used in the sectors metal forming, metal 
cutting and in the galvanic industry. The largest amounts of metalworking flu-
ids are used in the metal cutting industry, and a great part of the fluids used 
here also contain biocides (van der Aa  2003). The main objectives of metal-
working fluids are reduction of friction, removal of heat and flushing away 
chips. The fluids are nearly always used in closed or semi-open systems where 
the fluids are recirculated and filtered to remove chips. 

Biocides are added as preservatives to metalworking fluids based on emulsions, 
synthetic or semi-synthetic fluids and fluids based on pure vegetable oils. Met-
alworking fluids based on pure mineral oils and solvent-based liquids contain in 
general no biocides. 

Besides the use as preservatives, biocides are also used for thorough disinfec-
tion of the systems by maintenance of the systems and changing of the fluids. 
The biocides are for this application strictly speaking not used as preservatives 
but as disinfectants (van der Aa  2003). 

2.8.2 Substances under PT13 
The EU review programme for biocidal substances comprise 101 substances in 
PT13 (some of which also occur under other PTs). The most important of these 
(in terms of production tonnage) are boric acid, disodium tetraborate, (hexahy-
dro-1,3,5-triazine-1,3,5-triyl)triethanol and trimethyl-1,3,5-triazine-1,3,5-
triethanol (Kjølholt 2008).  

The substances under PT13 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 2-12. 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

58 

. 

Table 2-12 Identified biocides used for metalworking-fluid in Denmark 

IUPAC name  
(active agent) 

Trivial name CAS No % active agent 
in metalworking 
fluid 

1,2-benzisothiazol-3-(2H)-on BIT 2634-33-5 <0.05 

3(2H)-isothiazolone, 2-methyl-  2682-20-4 <1 

methanol, [1,2-
ethanediylbis(oxy)]bis- 

Glyoxalmomno-
Ethylenacetal 

3586-55-8 <1 

sodium-2-pyridinethiol-1-oxide Sodium pyrithione 3811-73-2 <0.2 

1,3,5-triazine-1,3,5(2H,4H,6H)-
triethanol 

 4719-04-4 <1 

morpholine, 4,4'-methylenebis-  5625-90-1 3 

1H,3H,5H-oxazolo[3,4-c]oxazole, 
7a-ethyldihydro- 

 7747-35-5 <0.5 

carbamic acid, butyl-, 3-iodo-2-
propynyl ester 

IPBC 55406-53-6 <0.2 

 

The concentration of preservatives in metalworking fluids vary with type. End 
use concentration of biocides in the metalworking fluid is typically in the range 
of 0.02-0-15% (van der Aa  2003). 

The most important biocides used are formaldehyde-donors. Phenols are also 
important but the use decreases. Other types of biocides used in metalworking 
fluids are chlorine-compounds and heterocyclic substances containing S-, N-, 
S-N. (van der Aa  2003) 

2.8.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 50 % of the substances in 
PT13 and the total production volume of these substances was 7,047 tonnes. 
The tonnage of the four most important substances made up 77 % of the total. 
The PT13 tonnage was only 1.8 % of the total biocide tonnage (PT1-23). 

By extrapolating the national sales of metalworking fluids in Germany on a per 
capita basis van der Aa (2003) estimates the total consumption for the EU in 
1998 at 140,000 tonnes concentrated liquid and 3,500,000 tonnes prepared met-
alworking fluids. The total use of biocides is estimated at 5600 tonnes per year, 
but van der Aa note that this quantity is probably too high, as the use of metal-
working fluids in Germany is relatively high.  

In Denmark (1998/99) preservatives for metal-working fluids accounted for 
0.3% of the total consumption of biocidal active substances.  
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2.8.4 Exposure of humans 
Metalworking fluids are used for a wide range of applications and the potential 
exposures will be very specific to the actual application. In one end of the range 
the fluids are used in nearly closed systems without direct contact between the 
operator and the fluid, whereas in the other end the fluids are used in open sys-
tems where the operator is in direct dermal contact with the fluids. 

The main part of the fluids is used in large industries with closed systems. In 
these systems, exposure may take place during maintenance of the systems, and 
by handling of chips and finished items. By chip-making machining e.g. turn-
ing or milling, a very significant part of the fluids will follow the chips and 
workers may be exposed to the fluids by handling the chips. 

In open systems exposure to biocides in aerosols may take place and dermal 
contact with the fluids may be significant. 

2.8.5 Exposure of the environment 
Substantial quantities of metalworking fluids are lost (and sometimes recycled) 
during use, but because of the wide diversity of operations involving these flu-
ids, generalisation is difficult. (van der Aa  2003). Estimates on the loss of met-
alworking fluid as a percentage of the total loss are shown in Table 2-13 below. 

Table 2-13 Loss of metalworking fluid as a percentage of the total loss (TNO 1998 
as cited by van der Aa  2003) 

Losses STIMULAR, 1993 Loos, 1992 Bremmer, 1988 

Evaporation and spray 25-30 25-60 30 

Adsorbed to workpieces 15-20 15-20 15 

Leaking and spilling 25-30 20-35 35 

Adsorbed to shavings 25-30 20-35 20 

Chemical wastes 5-20   

 100% 100% 100% 

 
By cleaning of finished items the metalworking fluids adsorbed to the work 
pieces are discharged with wastewater, which for large industries is cleaned 
before it is discharged further to the sewage system. 

A part of the metalworking fluids will follow the chips and cuttings to metal 
recycling. Metalworking fluids eventually leaking from the bins containing the 
chips, may contaminate soil or be discharged with rainwater drainage systems. 

Discarded metalworking fluids are disposed of as hazardous waste. 
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2.8.6 Assessment of risk to humans and environment 
The production tonnage in PT13 is significant; probably about or slightly more 
than 10,000 tons/year in the EU considering that production data have been ob-
tained about 50 % of the relevant substances, and that the quantitatively most 
important substances constitute more than 75 % of the tonnage registered. 

The use of substances in PT13 must be characterised as non-dispersive as nor-
mally only skilled workers will operate the equipment/machinery where the 
products are used. Some release to indoor air can be expected while environ-
mental exposure in the use phase largely is confined to discharges into the sew-
age system (and thereby WWTPs). 

Not much information has been obtained on the toxicity of the PT13 substances 
but some substances have CMR properties, are sensitizing and/or acutely toxic. 
The information on environmental toxicity is so sparse that no conclusion can 
be drawn. 

Overall, the risk to humans and the environment from the use of PT13 sub-
stances is considered to be moderate. 
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3 MAIN GROUP 3: Pest control 

3.1 Product-type 14: Rodenticides 

3.1.1 Application areas 
Rodenticides are used for the control of mice, rats or other rodents. Products 
used for the control of mice, rats, and other rodents are used either as an eating 
poison or as a gas. When used as an eating poison the biocides are applied to 
corn or placed in a block of edible material or distributed as powder in areas 
where the vermin move. 

3.1.2 Substances under PT14 
The EU review programme for biocidal substances comprise 14 substances in 
PT14. The most important of these (in terms of production tonnage) are bro-
moadiolone, chloralose, chlorophacinone and coumatetralyl (Kjølholt 2008). 

The substances under PT14 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 3-1. 

Table 3-1 Approved biocides for rodenticides in Denmark (1998) 

Biocide  
(active agent) 

Chemical name CAS No % active agent in 
biocidal products 

Chloralose - 15879-93-3 4 

Aluminium phosphide Aluminium phosphide 20859-73-8 56-57 

Bromadiolon 2H-1-benzopyran-2-one, 3-(3-(4'-bromol,(1,1'-
biphenyl)-4-yl)-3-hydroxy-1-phenylpropyl)-4-hydroxy 

28772-56-7 0.005-0.25 

Difenacoum 2H-1-benzopyran-2-one, 3-(3-[1,1'-.biphenyl]-4-yl-1, 
2,3,4-tetrahydro-1-naphthalenyl)-4-hydroxy- 

56073-07-5 0.005-0.0075 

Brodifacoum 2H-1-benzopyran-2-one, 3-(3-(4'-bromo[1,1'-biphenyl]-
4-yl)-1, 2,3,4-tetrahydro-1-naphthalenyl]-4-hydroxy- 

56073-10-0 0.005 

Flocoumafen - 90035-08-8 0.005 

Difethialon 2H-1-benzo-thiopyran-2-one, 3-[3-(4'-brom-[1,1'-
biphenyl]-4-yl)-1,2,3,4-tetrahydro-1-naphthalenyl]-4-
hydroxy- 

104653-34-1 0.0025 
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Rodenticides are in most cases formulated as ready-to-use products such as 
loose baits based on grain or other vegetable matter, or as pellets, waxblocks or 
liquid poisons. Concentrates with the active ingredient in a suitable solvent 
mixed with a bait base on the location in question are also on the market for 
special purposes. Finally, some rodenticides are formulated as tracking powders 
(contact powders). (Lodal and Hansen 2002) 

Anticoagulant rodenticides are the most dominant active ingredients used for 
rodent control in the Nordic countries. Specifically, they include the active in-
gredients chlorophacinone, diphacinone, warfarin, coumatetralyl, bromadio-
lone, difenacoum, brodifacoum, flocoumafen and difethialone. Baits with other 
active substances such as chloralose and cholecalciferol are used in some coun-
tries.  Among the fumigants only phosphine-generating pellets containing alu-
minium phosphide as the active ingredient are used but not in all Nordic coun-
tries. (Lodal and Hansen 2002) 

3.1.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for more than 78 % of the sub-
stances in PT14 and the total production volume of these substances was 23.9 
tonnes. The tonnage of the four most important substances made up 92 % of the 
total. The PT14 tonnage was <<0.1 % of the total biocide tonnage (PT1-23). 

In Denmark, rodenticides constitute only 0.09% of the biocide tonnage. 

3.1.4 Exposure of humans 
The character and extent of possible exposure of humans is highly dependent 
on the type of product and thereby the actual use pattern. 

Most commonly, rodenticides are applied outdoors; on public and private 
grounds, on water banks, in and around sewer systems, and around waste dis-
posal sites and waste dumps. The main formulation for outdoor use is baits, for 
example impregnated grain and maize or wax blocks, and tracking powders 
(contact powder). Fumigation is an outdoor technique used to combat moles 
and, in some cases, water voles by generation of poisonous phosphine gas in 
the burrows. 

Rodenticides are also, but more rarely, applied indoors. The indoor use of ro-
denticides is allowed in industrial premises (food industry, transport facilities, 
animal housings, barns and stables) if the necessary routines and precautions 
are taken. The formulations include baits (ready-to-use baits), liquid drinking 
poison and concentrates to prepare baits. 

The use of rodenticides is presumably restricted in most Member States. Most 
commonly an authorisation is required which means that combat of rats and 
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other rodents is in most cases carried out by professionals or, at least, trained 
people. However, certain products exist which can be used by non-
professionals to combat mice. 

With regard to human exposure, application by non-professionals usually im-
plies higher risk of exposure than that of professionals undertaking the same 
activity. Non-professionals can be at (limited) risk when they use impregnated 
grain or wax blocks to control mice while the highest risk of exposure of pro-
fessionals occurs during the application of contact powders using dust blowers. 
If not considering accidental access to rodenticides (e.g. by children) in the use 
phase, the risk of exposure of humans is highest in the application phase. 

3.1.5 Exposure of the environment 
The description of environmental exposure is unless otherwise indicated ex-
tracted from an emission scenario document for biocides used as rodenticides 
prepared by Larsen (2003). 

Environmental exposure may result from the release of rodenticides from its 
use and disposal. Direct environmental exposure may take place when rodenti-
cides are applied outdoors on public and private areas around buildings or con-
structions (farm buildings, railway stations, harbour areas etc.), on water banks, 
in and around sewer systems, waste disposal sites and waste dumps. Indoor ap-
plication may result in environmental exposure via the sewage system (e.g. dur-
ing cleaning processes after a rat control operation), release of residues or car-
casses to dumps. 

The main formulations applied outdoors are baits, for instance wax blocks, im-
pregnated grain and maize and contact dust (contact powder). Gassing is an 
outdoor activity, which may be used to control water voles and rats in burrows. 

The exposure of the environmental compartments, soil, water and air is highly 
dependent on the formulation type, physico-chemical properties of the sub-
stance involved and the mode of application, use and disposal. 

3.1.6 Assessment of risk to humans and environment 
The production tonnage in PT14 is low compared to the PTs in main groups 1 
and 2; probably not more than 30 tons/year in the EU considering that produc-
tion data have been obtained for more than 75 % of the relevant substances, and 
that the quantitatively most important substances constitute more than 90 % of 
the tonnage registered. 

The use of substances in PT14 must be characterised as dispersive although 
application of the most dangerous products is only carried out by trained pro-
fessional users. On the other hand some products are available also to non-
professional users and in many outdoor use situations residuals of the products 
applied will not be possible to re-collect for destruction/disposal but will stay in 
the terrestrial environment or in sewage systems etc. 
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The intended toxicity of rodenticides towards a group of mammals implies that 
many substances within PT14 will have a high acute toxicity also to humans 
and non-target terrestrial mammals. Some substances are also toxic to aquatic 
life although this is incidental and cannot be predicted on basis of the intended 
toxicity. 

Overall, despite the rather low total tonnage the risk to humans and the envi-
ronment from the use of PT14 substances is considered to be significant be-
cause of the toxicity of the substances and the exposure situations (even though 
many users are trained in handling and applying the products). 
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3.2 Product-type 15: Avicides 

3.2.1 Application areas 
Avicides includes products used for the control of birds in food storages, 
churches, bakeries etc., where they can be of nuisance or vectors of diseases. 

Within the EC, Member States have different legislation concerning the use of 
avicides to tackle birds. According to a survey undertaken in 2002, Germany, 
Denmark, Finland and Austria, the national laws do not allow the use of any 
biocidal product to control birds. In Sweden and Italy, use of avicides was al-
lowed but such products were not used whereas in France and UK, avicides 
were used (Mathieu and Deschamps 2003) 

In UK, alpha-chloralose is registered for house sparrows and feral pigeons con-
trols in urban and rural areas, with indoor and outdoor uses, in public hygiene 
situations and, further, a few specifically licensed operations have been carried 
out against roof- nesting and other gulls. (Mathieu and Deschamps 2003) Bait 
base is whole wheat, maize or peas.  

3.2.2 Substances under PT15 
The EU review programme for biocidal substances comprise 2 substances in 
PT15. The most important is chloralose (Kjølholt 2008). 

No PT15 substances were identified in the Danish biocide survey. 

According to Mathieu and Deschamps (2003) in UK, 2 products were approved 
as “bird stupefying baits” under the control of pesticides Regulations 1986. 
Both are only registered for house sparrow and feral pigeon control. These 
products are bait concentrates containing alpha-chloralose as the active sub-
stance.  

In UK liquid paraffin egg-oil has been registered for specific species, namely 
Canada goose (Branta canadensis), greylag goose (Anser anser), and large gulls 
(herring gulls (Larus argentatus), lesser black-backed gull (Larus fuscus) and 
greater black-backed gull (Larus marinus)). 

Carbon dioxide (CO2) gas is an EC approved euthanasia method, which is used 
to kill birds that are captured in traps or by stupefaction and when relocation is 
not a feasible option. (Mathieu and Deschamps 2003) 

3.2.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for all the substances in PT15 and 
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the total production volume of these substances was 1.05 tonnes. The PT15 ton-
nage was <<0.1 % of the total biocide tonnage (PT1-23). 

3.2.4 Exposure of humans 
In UK and France, alpha-chloralose is usually obtained in the form of a fine 
powder. Bird baits are then prepared by mixing the powder with food by pro-
fessional applicators (Mathieu and Deschamps 2003).  

3.2.5 Exposure of the environment 
The direct environmental exposure may take place when avicides are applied 
outdoors on public or private urban and rural areas around buildings or con-
structions (farm buildings, food storages, roof tops etc.). Indoors application 
may result in environmental exposure via the sewage system (e.g. during clean-
ing processes after a bird control operation), release of residues or carcasses to 
dumps. The exposure of the environmental compartments, soil, water and air is 
highly dependent on the formulation type, physico-chemical properties of the 
substance involved and the mode of application, use and disposal. (Mathieu and 
Deschamps 2003) 

A diffuse release from target animals such as urine, faeces including non-
degraded active substance and its transformation and metabolic residues may 
be anticipated around the controlled area. 

3.2.6 Assessment of risk to humans and environment 
The production tonnage in PT15 is very low; only slightly above 1 ton/year in 
the EU based on production data for both substances registered for use in PT15. 

The use of substances in PT15 must be characterised as dispersive although the 
few cases of application are believed to be performed by trained professional 
users. Under outdoor use conditions residuals of the products applied may not 
be possible to re-collect for destruction/disposal but will remain in the terres-
trial environment. 

The intended toxicity of avicides towards a group of vertebrates implies that 
active substances within PT15 can be assumed to have a considerable acute 
toxicity also to humans and non-target terrestrial mammals. However, only two 
substances are reported and only one with moderate toxicity. No information 
has been obtained on aquatic toxicity. 

Overall, due to the very low total tonnage and the few use situations involving 
only professional users, the risk to humans and the environment from the use of 
PT15 substances is considered to be low-moderate. 
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3.3 Product-type 16: Molluscicides 

3.3.1 Application areas 
The product-type included products used for the control of molluscs, other than 
for plant protection purposes (e.g. snails/slugs in agriculture, horticulture).  

Molluscicides are employed in buildings (houses, industrial and public build-
ings, food and feed preparation as well as storage, veterinary purpose) and out-
doors (gardens, roads, open spaces). The molluscicides are formulated as baits 
(stomach poison in form of pellets, granules and powders) and also other for-
mulations such as wettable powders, aqueous solutions/dispersions/suspensions 
for application. (Baumann et al. 2000). No specific Emission Scenario Docu-
ments has been developed for PT 16.  

Borderline issues Molluscicides which combat molluscs in aquatic systems (marine or 
freshwater), are included under either product-type 11 (Preservatives for liquid-
cooling and processing systems) or product-type 21 (Antifouling products). 

3.3.2 Substances under PT16 
The most important molluscicides are methaldehyd and methiocarb (also 
known as mercaptodimethur). Others are 3,4-dichloro BNT, 3,5-dichloro, azin-
phosmethyl, aluminium sulfate, carbamate, carbaryl (Sevin), complexone, coo-
per chloride, Cooper sulfat, dimethylaminoaniline, deltamethrin (Decis), MGK-
264, N-tritylmorpholine, niclosamide, organophosphorus pesticides ROGOR, 
piperonyl butoxide, propoxur, pyrethroid and sulfoxid (Baumann et al. 2000 
quoting Luttik, 1995; Dreyfuss et al, 1996; Young, 1996; Hata, 1997). 

The EU review programme for biocidal substances does not comprise any sub-
stances in PT16. terrestrial molluscicides are plant protection products and as 
such approved under the PP Directive (91/414/EEC). 

3.3.3 Data on production/consumption 
Not relevant. 

3.3.4 Exposure of humans 
Not relevant. 

3.3.5 Exposure of the environment 
Not relevant. 

3.3.6 Assessment of risks to humans and environment 
No risks identified. 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

68 

. 

3.4 Product-type 17: Piscicides 

3.4.1 Application areas 
Piscicides are biocidal products used to control fish.  

The piscicides may be applied to water bodies that have been contaminated 
with undesirable fish, there may be a disrupted predator-prey balance or some 
species may have become overabundant and stunted.  

Piscicides may also be used in fish farm ponds after harvesting the fish, so that 
newly introduced young fish are not eaten by the remaining grown fish. 

Only very limited information of the actual use of piscicides is available.  

Baumann et al. 2000 report that the application of piscicides is limited to aqua-
culture. The applications are the use of baits (e.g. pellets) and the use of liquids. 

In an "essential use application form for biocides" for the use of Rotenone for 
fish control in Norway, the product is claimed essential for use as a piscicide 
for the following purposes: 

a)  Control and eradication of the Atlantic salmon parasite Gyrodactylus 
salaris and similar pests; 

b)  controlling the spread of invasive aquatic animal species such as the min-
now (Phoxinus phoxinus), and 

c)  eradication of exotic species considered to threaten biodiversity and native 
populations of Norwegian aquatic animal fauna, if introduced.   

Borderline issues Piscicides exclude products for the treatment of fish diseases. 

3.4.2 Substances under PT17 
The EU review programme for biocidal substances comprise 4 substances in 
PT17. However, no data on previous use of piscicides in the EU has been iden-
tified (Kjølholt 2008). 

3.4.3 Data on production/consumption 
No data on production of piscicides in the Eu has been identified (Kjølholt 
2008). 

3.4.4 Exposure of humans 
No information. 
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3.4.5 Exposure of the environment 
No information. 

3.4.6 Assessment of need for risk reduction 
No need identified. 
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3.5 Product-type 18: Insecticides, acaricides and 
products to control other arthropods 

3.5.1 Application areas 
Insecticides, acaricides and products to control other arthropods are used in the 
combating of arthropods (e.g. insects, arachnids and crustaceans) and also for 
combating of arthropods at places where they are unwanted by humans, e.g. 
flies in stables, ants in houses and cockroaches in kitchens. The product-type 
includes products used against vermin on cats and dogs and it includes both 
products used to kill the target organism and products that obstruct the normal 
development of the target organism.  

The product category comprises a large variety of formulations and, conse-
quently, a wide span of application and use areas. The main formulations are: 

• Sprays, aerosols and fogs; 
• Gas generating products; 
• Flypaper and plates; 
• Paints/smearing products; 
• Decoy boxes; 
• Powders; 
 
Most of the products are used by both professionals and non-professionals.  

An Emission Scenario Document for PT18 has been developed by OECD 
(2008). 

3.5.2 Substances under PT18 
The EU review programme for biocidal substances comprise 66 substances in 
PT18. The most important of these (in terms of production tonnage) are cyana-
mide, dichlorvos, phenothrin, piperonylbutoxide, propoxur, pyrethrin and pyre-
throids (Kjølholt 2008). 

The substances under PT18 identified in a survey of biocidal products on the 
Danish market (Lassen et al. 2001) are listed in Table 3-1. 

3.5.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for more than 70 % of the sub-
stances in PT18 and the total production volume of these substances was 5,362 
tonnes. The tonnage of the six most important substances made up 93 % of the 
total. The PT18 tonnage was 1.3 % of the total biocide tonnage (PT1-23). 

In Denmark PT18 products accounted for only 0.2 % in 1999. 
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3.5.4 Exposure of humans 
Biocidal products to control insects, mites and other arthropods are used both 
by professionals and non-professionals. Containers and residues of classified 
products must be delivered to a municipal reception station for hazardous waste 
whereas containers and residues of other products is disposed of together with 
ordinary municipal refuse. 

Sprays, aerosols and fogs are used to combat insects e.g. flies in stables or at 
the animals' hiding places (e.g. spraying of carpets to avoid fleas). 

In connection with indoor use the products are either distributed into the air in 
the room by a spray, duster or other kind of aerosol or fog producing equipment 
or applied directly onto the area of interest. 

Possible exposure of man by aerosols may happen when, if necessary, mixing 
the biocide with water, loading the products into the distributing equipment and 
when spraying the product into the air or onto the areas of interest. The expo-
sure may both be via inhalation and contact with skin or mucous membranes 
(e.g. mouth and eye surroundings). In addition, humans and animals touching 
the contaminated surfaces will be exposed to the product. This will often be the 
case when using sprays against fleas in private homes. 

Aerial spraying Aerial spraying is used for mosquito control in some Member States among 
these Hungary (see e.g. Gero 2007). Possible exposure of man by aerosols may 
happen when, if necessary, mixing the biocide with water, loading the products 
into the distributing equipment and when spraying the product onto the areas of 
interest. The expo-sure may both be via inhalation and contact with skin or mu-
cous membranes (e.g. mouth and eye surroundings). In addition, humans and 
animals touching the contaminated surfaces will be exposed to the product.  

Gas generating products are used only by professional users. The products are 
used to combat vermin in storage rooms for grain, seeds and flour. 

The combatant is obliged to use authorised protection equipment and therefore 
application is carried out with minimum skin contact or risk of gaseous poison-
ing of the combatant. The only risk of humans and animals to become exposed 
to gas is if they are too close to or present in the area where the combating is 
conducted.  

Flypaper and plates Flypaper or plates are used for indoor combat of flies. The paper is placed in 
appropriate places (e.g. windows). A specified concentration of the product per 
m2 is recommended. Human and animal exposure can occur during placing the 
product, by accidental contact when placed or by inhalation of product vapours.  

Paints are used to prevent insects from entering certain areas (e.g. paint on pil-
lars in stables to prevent the presence of flies) by applying the product e.g. in a 
barrier belt or on whole surfaces. Exposure of man and environment may take 
place by inhalation of aerosols when mixing the biocide with water (if neces-
sary), applying the product to the surface with a brush or similar, by accidental 

Sprays, aerosols and 
fogs 

Gas generating prod-
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spills or contact with painted areas before they are dry. Evaporated biocide may 
also cause both human and animal exposure by inhalation.   

Decoy boxes Decoy boxes are primarily used against ants and other crawling insects. The 
decoy boxes are constructed to avoid human contact with the biocide when 
handling the box. It is impossible for other than small animals to enter the box 
and get into contact with the biocide. Children may become exposed if they out 
of curiosity succeed in opening a box. However, at an overall level the risk of 
human and/or environmental exposure resulting from the use of decoy boxes 
appears to be insignificant. 

Powders Powders are used both indoors and outdoors against crawling insects either as 
dry powder or dissolved in water and sprinkled onto the areas where the insects 
move. Powders are also used against vermin in the cages of domestic animals 
(e.g. mink). Potential human exposure is related to the handling procedure. 
Powders can be mixed with water (inhalation of aerosol and powder, skin con-
tact), applied directly or in diluted form to the ground (inhalation of aerosol and 
powder, skin contact).  

Other formulations Other formulation includes a growth hormone to combat ants. The product is to 
be mixed with bait (cake, liver powder, honey and, if necessary, water). The 
ants carry the product into the nest to feed the queen, who becomes sterile and 
hereby the pupa development stops. Exposure of man to the biocide can happen 
when mixing the bait (skin contact, inhalation of powder). The bait constitutes 
a potential exposure risk to children and pets due to the nature of the bait 
whereas it is assumed that the combatant does not ingest the bait, even if it is a 
cake. 

3.5.5 Exposure of the environment 
The environmental exposure associated with the indoor use of sprays and aero-
sols is assessed to be small. 

When using sprays and aerosols outdoors, the products are normally applied 
directly to the living places of the target organism. It should be noted that some 
of the products are not to be used closer than 10 metres from lakes and streams 
in order to minimise exposure of the aquatic environment. Most outdoor appli-
cations take place near buildings or in gardens. 

Aerial spraying Aerial spraying for mosquito control may disperse the biocides over large areas 
and affect non-target organisms.  

The products are for indoor use. Therefore, the environmental exposure (apart 
from the risk of direct intoxication of non-target animals and birds present in 
the store building) is assessed to be insignificant. 

Flypaper and plates The environmental exposure from use of these products is insignificant. 
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Exposure of the environment may take place by applying the product to the sur-
face with a brush or similar and by accidental spills. Evaporated biocide may 
also cause both human and animal exposure by inhalation. Products for outdoor 
use are typically sold in water resistant formulations and the potential for envi-
ronmental exposure is therefore assessed to be limited.  

Decoy boxes At an overall level the risk of environmental exposure resulting from the use of 
decoy boxes appears to be insignificant. 

Powders The environment can be exposed directly to the biocide if powders are applied 
onto the ground. In addition, the environment can be exposed to the biocide 
through runoff of water to the drainage or sewage system.  

3.5.6 Assessment of risk to humans and environment 
The production tonnage in PT18 is significant; probably in the range 7,000-
8,000 tons/year in the EU based on production data for about 70 % of the sub-
stances in PT18 including the presumably most important ones. 

Products in PT18 have a variety of uses and consequently some quite different 
formulations exist. However, the important use of substances in PT18 formu-
lated as sprays, aerosols or powders must be characterised as widely dispersive 
as there are many non-professional users (but also a significant number of pro-
fessionals) and the products are applied both indoors and outdoors. The outdoor 
uses most often take place around or near buildings and in gardens. In urban 
areas the main environmental compartments exposed are air (during applica-
tion), soil and the urban drainage or sewage system. 

The active substances within PT18 appear, not unexpectedly, to have a consid-
erable acute toxicity also to humans and non-target terrestrial mammals. Also 
the acute toxicity in the aquatic environment, and to non-target terrestrial in-
sects, can be expected to be high. 

Overall, the risk to humans and the environment from the use of PT18 sub-
stances is considered to be significant. 
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3.6 Product-type 19: Repellents and attractants 

3.6.1 Application areas 
Repellents and attractants are products used to control harmful organisms (in-
vertebrates such as fleas, vertebrates such as birds) by repelling or attracting, 
including those that are used for human or veterinary hygiene either directly or 
indirectly. Repellents stimulate an oriented movement from a source. Attrac-
tants include sex attractants (pheromones, to attract males), oviposition lures 
(against females) or food lures (both males and females). 

The product-type can be organised into two sub-types: 

• Repellents for control of mosquitoes, fleas and other insects; 
• Repellents and attractants for control of game, birds, dogs and cats. 

Products in this group are biocidal products used to repel or attract mosquitoes, 
fleas and other arthropods. They are used indoors like private houses, public 
and industrial buildings, transport sector, textile- and leather industry, food and 
feed industry, for veterinary purposes (animal housings, abattoirs, corpses), for 
sewer systems (sewage water treatment, cooling water systems) and outdoors 
(e.g., public places, private and public gardens). (Baumann et al. 2000) 

Products used against mosquitoes, fleas and other insects are used either di-
rectly on humans or animals, as smoking products or in impregnated plates. 
Repellents are also used for the protection of the goods/materials for example 
like spray on storage cases etc. 

When used directly on humans or animals, the products are either sprayed or 
sponged to the skin. 

Repellents and attractant for control of game are used in order to prevent them 
from eating new shoots on fruit trees, leaf-bearing trees and coniferous trees. 
The biocides are applied by spraying the repellent on the trees.  

Biocides in repellents and attractants for control of birds are mainly used to 
prevent game and birds from staying at places were there are unwanted, e.g. 
pigeons at window sills. 

Repellents for dogs and cats are used to prevent them going in specific areas. 
The repellents are typically sprayed or applied as powders on the ground.  

Borderline issues Use of repellents and attractants in fruit plantations is regulated according to 
the plant protection products directive (91/414/EEC). 

No specific Emission Scenario Documents has been developed for PT 19.  
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3.6.2 Substances under PT19 
The EU review programme for biocidal substances comprise 22 substances in 
PT19. The most important of these (in terms of production tonnage) are ethyl-
N-acetyl-N-butyl-beta-acetamide, methyl neodecaaramide and naphthalene (Kjøl-
holt 2008). 

The substances under PT19 in Denmark (identified as part of this study) are 
listed in Table 3-2. 

Table 3-2 Approved repellents for control of mosquitoes in Denmark 2006 

Biocide (active agent) 

Declaration name 

Chemical name CAS No % active agent 
in biocidal pro-

ducts 

D-trans-allethrin 
s-d-trans-allethrin 

cyclopropanecarboxylic acid, 
2,2-dimethyl-3-(2-methyl-1-
propenyl)-, 2-methyl-4-oxo-3-(2-
propenyl)-2-cyclopenten-1-yl 
ester 

584-79-2 0.2 

Icaridin 2-(2-hydroxyethyl)-1-
-methylpropylester 

119515-38-7 20 

p-menthan-3,8-diol Cyclohexanemethanol, 2-
hydroxy-alpha,alpha,4-trimethyl-

42822-86-6 30 

Permethrin cyclopropanecarboxylic acid, 3-
(2,2-dichlorovinyl)-2,2dimethyl-, 
(3-phenoxyphenyl) methyl ester 

52645-53-1 4 

 

3.6.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 45 % of the substances in 
PT19 and the total production volume of these substances was 2,190 tonnes. 
The tonnage of the three most important substances made >99 % of the total. 
The PT19 tonnage was only 0.5 % of the total biocide tonnage (PT1-23). 

The PT19 fraction of the total tonnage of biocides in Denmark was 0.08 % in 
1999. 

3.6.4 Exposure of humans 
Possible exposure of man and the environment to biocides in repellents and at-
tractants is dependent on purpose and method of usage. Repellents and attrac-
tants may be used on either humans or animals. 

Products used on animals (e.g. cows or horses) are to be applied onto the skin 
wearing gloves or relevant personal protective equipment according to legisla-
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tion to minimise exposure of the operating person. It should be noted that some 
products are to be sprayed on the animals, which may cause aerosols that can 
be inhaled. 

In general, there are restrictions with regard to time, frequency and duration for 
use of products intended for use on production animals in order to avoid residu-
als in e.g. meat and milk. If these restrictions are followed, secondary exposure 
of man through eating of meat or dairy products should be minimal. Therefore, 
the possible exposure of man is by the direct skin application by either spraying 
the product to the skin or using a stick. Possible inhalation of aerosol may occur 
when using spray products. 

The possible exposure of human is primarily linked to the method of applica-
tion. Some use of repellents and attractants for vertebrates is professional and 
all products are under restrictions concerning personal protection equipment. 
The exposure of humans in these cases is therefore supposed to be minimal as it 
is assumed that all handling takes place in accordance with the rules and regula-
tions. 

When evaluating the level of human exposure it should be taken into considera-
tion that professionals use the biocide on a regular basis and it should be noted 
that the product contains an organic diluent, which may be inhaled by the user. 

3.6.5 Exposure of the environment 
Possible exposure of the environment to biocides in repellents and attractants is 
dependent on purpose and method of usage.  

During usage environmental exposure can happen through unintended spills 
e.g. excess of aerosol when spraying on the product or spills from the smearing 
cloth. Smoking products are used outdoors against mosquitoes. The smoke 
from these products is therefore emitted directly to the atmospheric environ-
ment. Some products used on animals are to be regarded as hazardous waste 
and must be disposed of accordingly. All products used for man and the re-
maining products for animals can be disposed of along with ordinary domestic 
refuse. Overall, the environmental exposure from this sub-category of product 
type 19 appears to be small. 

Environmental exposure is from accidental spills during application while after 
being applied to the surface the product may be washed away by the rain or in 
other ways worn off. 

3.6.6 Assessment of risk to humans and environment 
The production tonnage in PT19 is relatively significant; probably in the range 
3,000-4,000 tons/year in the EU based on production data for about 45 % of the 
substances presumably including the most important ones. 
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Products in PT19 have two main groups of target organisms: insects including 
mosquitoes and flies, and game, birds and other vertebrates. In both cases the 
use must be characterised as widely dispersive. The first group mainly leads to 
(direct) exposure of humans and domestic animals and less to exposure of the 
environment, while the opposite is the case for vertebrate attractants/repellents. 

Overall, the active substances within PT19 appear, not unexpectedly their in-
tended function taken into account, to be only moderately toxic to humans as 
well as to organisms in the environment. 

Overall, the risk to humans and the environment from the use of PT19 sub-
stances is considered to be moderate-low. 
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4 MAIN GROUP 4: Other biocidal products 

4.1 Product-type 20: Preservatives for food or 
feedstock 

4.1.1 Application areas 
The product-type includes products used for the preservation of food or feed-
stock by the control of harmful organisms. 

It is assumed that the word "feedstock" used here is synonymous with "feed-
stuffs" used elsewhere in the Biocide Directive, as the same word is used for 
both in the translation into Members State's language.   

Preservatives for food and feedstuffs are in general covered by other regulation. 

Concerning food, Council Directive 89/107/EEC on the approximation of the 
laws of the Member States concerning food additives authorized for use in 
foodstuffs intended for human consumption does not apply to 'processing aids'. 
'Processing aids' means any substance not consumed as a food ingredient by 
itself, intentionally used in the processing of raw materials, foods or their in-
gredients.  

Regulation (EC) No 1831/2003 on additives for use in animal nutrition has a 
similar exemption for processing aids. 

Preservatives used as processing aids are included in this product-type. It is e.g. 
preservatives used for part of the food or feedstuff which is not consumed.  

Examples are preservatives in cheese rind and preservatives for surface treat-
ment of citrus fruit.  

Baumann et al. 2000 further mention pickling and smoking as processes cov-
ered by this product-type. 

The product-type has not been described in detail in any of the available as-
sessments and no specific Emission Scenario Documents has been developed 
for PT 20. Consequently only limited information on the applications has been 
available.  
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4.1.2 Substances under PT20 
The EU review programme for biocidal substances comprise 25 substances in 
PT20. The most important of these (in terms of production tonnage) is chlorine 
(Kjølholt 2008). 

The surface treatment of citrus fruits is done by applying a 0.1-2 % thiabenda-
zole layer or by dunking the fruit in a 0.5-2 % orthophenylphenol solution and 
rinsing with clear water after that. Instead of this direct treatment, an indirect 
treatment with bi- or diphenyl may take place. (Baumann et al. 2000) 

4.1.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 40 % of the substances in 
PT20 and the total production volume of these substances was 819 tonnes. The 
tonnage of the most important substance made up >99 % of the total. The PT20 
tonnage was only 0.2 % of the total biocide tonnage (PT1-23). 

4.1.4 Exposure of humans 
The consumers of the food products may be exposed to the biocides by dermal 
contact e.g. while peeling the citrus fruit but also from oral intake of citrus zest.  

4.1.5 Exposure of the environment 
No information. 

4.1.6 Assessment of risk to humans and environment 
The production tonnage in PT20 is moderate; most likely below 1,000 tons/year 
in the EU based on production data for about 40 % of the substances presuma-
bly including the most important ones. 

The use of products in PT20 must be characterised as non-dispersive in the ap-
plication phase (only trained, professional users) but dispersive in the service 
life phase as consumers of food products such as fruit can be exposed dermally 
and orally to the biocides used. The environmental exposure is considered to be 
insignificant (minor exposure via discharges to the sewage system). 

The active substances within PT20 appear, not unexpectedly their area of use 
taken into account, to be only moderately toxic to humans while not much is 
known about their environmental toxicities. 

Overall, the risk to humans and the environment from the use of PT20 sub-
stances is considered to be moderate-low. 
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4.2 Product-type 21: Antifouling products 

4.2.1 Application areas 
Antifouling products are used to control the growth and settlement of fouling 
organisms (microbes and higher forms of plant or animal species) on vessels, 
aquaculture equipment or other structures used in water. Fouling occurs in both 
salt and fresh water, but the fouling process is more rapid in salt water and 
there are more fouling organisms in salt water. 

The following areas of use for antifouling products are known: Ship hulls, nets 
in fish farms, mariculture equipment other than fish nets (such as lobster pots), 
buoys and other small objects, sluice doors, harbour constructions, inlet pipes 
of e.g. cooling systems, marine sensors and offshore constructions. (van der 
Plassche and van der Aa 2004) 

The most important area of use for antifouling products is the use on ship hulls 
for pleasure crafts and commercial ships. Worldwide the demand for this use is 
approximately 95% of the total demand (Brennan Research Group 2000 as 
cited by van der Plassche and van der Aa 2004). On vessels the antifouling 
paint is applied to the hull below the waterline, and the active agents are con-
tinuously released to the water during use. 

Based on use volume, the use on offshore structures such as drilling platforms, 
is after the use on ship hulls the most important and worldwide the demand for 
this use is approximately 2.5% of the total (van der Plassche and van der Aa 
2004) 

4.2.2 Substances under PT21 
The use of organotin compounds (including TBT) for antifouling is prohibited 
by Commission Directive 1999/51/EC (vessels <25 m) and Commission Direc-
tive 2002/62/EC (practically all other applications).  

The EU review programme for biocidal substances comprise 10 substances in 
PT20. The most important of these (in terms of production tonnage) are 4,5-
dichloro-2-octyl-2H-isothiazol-3-one, diuron and zineb (Kjølholt 2008). 

Autifouling biocides permitted in seven Member States as of 2002 are shown in 
Table 4-1, based on an EC project on antifouling agents in coastal environ-
ments (Readman et al. 2002). 
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Table 4-1 Ingredients permitted for use on yachts < 25 m as of 2002) (Readman et 
al. 2002) 

 UKa Franceb Greeceb Spainb Sweden Denmarkc Netha,c 

 

Copper(1) oxide 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ d 

 

+ 

 

+ 

Copper thiocyanate + +   + d + + 

Cu powder     + d +  

Chromium trioxide       + 

 

Diuron 

  

+ 

 

+ 

 

+ 

 

 

  

+ 

Irgarol 1051  + + + +  + 

Zinc pyrithione + + + +  +  

Dichlofluanid + + + +   + 

TCMTB        

Chlorothalonil  + +     

TCMS pyridine        

Sea-Nine 211    +  + e  

Ziram   +    + 

Zineb +      + 

Folpet   +     

Total (booster biocide) f 3 5 b 7 b 5 b 1 2 5 

a UK=United Kingdom and Neth=The Netherlands. 

b very limited/no approval scheme (in principle, all can be used) 

c regulations currently under debate 

d leach rate regulated on West coast; banned on East coast 

e although approved, product not used on pleasure craft 

f booster biocide: organic antifoulants used to enhance the coatings efficacy of copper anti-
foulants 

 

No updated data on antifouling products applied on vessels >25, after the ban 
of organotin compounds, have been identified. The survey of the use of anti-
fouling products in Denmark in 1999 may indicate which substances that have 
taken over from the organotin compounds (Table 4-2). 

4.2.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for 60 % of the substances in 
PT21 and the total production volume of these substances was 668 tonnes. The 
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tonnage of the three most important substances made up 88 % of the total. The 
PT21 tonnage was only 0.2 % of the total biocide tonnage (PT1-23). The regis-
tered tonnage does, however, not include data on the important antifouling 
agent dicopper oxide. Further, the data may be outdated as TBT, which is not 
among the notified substances, was probably still important at the time of noti-
fication but has by now been replaced by other substances. This may not be 
fully reflected in the production data from 2000-2001. In conclusion, the ton-
nage estimate based on the production tonnages of notified substances may be 
much too low. 

The main substances under PT21 identified in a survey of biocidal products on 
the Danish market (Lassen et al. 2001) are listed in Table 4-2. The antifouling 
agents made up 7.9 % of the total biocide use, i.e. considerably higher than the 
EU average. 

Table 4-2 Consumption of biocides with antifouling paint for vessels ≥25 m in 
Denmark 1999 (after Lassen et al. 2001) 

Biocides (active agents) Consumption tonnes Average content of agent in 
% 1) 

TBTO *1 2-3 1 

Diuron 1.2-2.2 5 

Copper (as Cu) 200-250 43 

TBT methacrylate polymer *1 40-60 17 

Zineb 5-10 10 

Zinc pyrithione 0.3-0.4 7 

Irgarol 1.2-2.2 5 

Confidential 3.5-7.5 - 

Total (round) 250-340  

Note *1: TBTO and TBT methacrylate polymer is banned today 

4.2.4 Exposure of humans 
Vessels < 25 m  Pleasure boats are mainly painted with brush or paint roller by private persons 

on land on free ground, whereas small fishing vessels are mainly spray painted 
at shipyards. 

For the vessels painted at shipyards, the description regarding larger boats in 
section 4.2.2 will apply, and the following description only applies to pleasure 
boats. 

The paint is viscous, so relatively few aerosols if any will be formed by brush 
or roller painting. Paint may be lost to the ground by drops and spill. By bad 
practice the painter may be exposed to the paint by dermal contact. 

Before repainting the vessels, most of the remaining antifouling paint is re-
moved by high pressure hosing and brush or by wet sanding for some paint 
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types. This is mainly done on free ground close to the sea and the removed bio-
cide containing paint will be lost to the soil and to the sea. Human exposure to 
biocides by inhalation of aerosols (from the hosing) and dust may occur. As the 
maintenance is mainly carried out by private persons, the exposure frequency 
will be once a year or less. In a few marinas, maintenance takes place in areas 
with wastewater collection systems. Such areas are at the moment being im-
plemented in other places. 

Vessels > 25 m  Antifouling paints are applied on the vessels with airless spray painting. 
Aerosols formed by the painting may end up on docksides and screening or 
may by the air drift to the surroundings. The screening reduces the drifting of 
paint to the surroundings and the estimates referred above supposedly overes-
timate today's emissions. 

By the drift of aerosols, there is a risk of both exposure of the painter and per-
sons outside the immediate region of operation. The painters are required to be 
protected by masks, gloves and protective clothing. 

By maintenance of the vessels, the method for cleaning of the surface is de-
pendent on whether the antifouling paint alone has to be renewed or it is neces-
sary to renew the underlying corrosion-protecting paint also. In the first in-
stance, high-pressure hosing is used; in the latter dry sandblasting or high pres-
sure hosing with sand (`sand washing') is used dependent on the paint type. 

Other uses The paints are applied by immersing the nets into the paints. The painting is 
carried out at authorised yards with waste water collection. The users are pro-
tected by masks, gloves and protective clothing. Human exposure may take 
place if protective measures are not taken properly. 

Before painting, the nets are cleaned by high-pressure hosing. In some parts of 
the country the nets are also one time during the summer cleaned by flushing 
without subsequent painting. The flushing may take place in the authorised 
yards but also at other places. By the cleaning process human exposure to bio-
cides by inhalation of aerosols and paint particles may occur and the paint par-
ticles are spread to the surroundings. 

4.2.5 Exposure of the environment 
Vessels < 25 m  Before repainting a vessel, most of the remaining antifouling paint is removed 

by high pressure hosing and brush or by wet sanding for some paint types. This 
is mainly done on free ground close to the sea and the removed biocide contain-
ing paint will be lost to the soil and to the sea. Human exposure to biocides by 
inhalation of aerosols (from the hosing) and dust may occur. As the mainte-
nance is mainly carried out by private persons, the exposure frequency will be 
once a year or less. It is estimated that 1/3-2/3 of the applied paint is released to 
the water during use (Madsen et al. 1998) and the remaining paint must be ex-
pected to be released by maintenance of the boats. In a few marinas, mainte-
nance takes place in areas with wastewater collection systems. Such areas are at 
the moment being implemented in other places. 



 

http://projects.cowiportal.com/ps/A001024/Documents/3 Project documents/Final report/Annex 1_Summary descriptions of PT 1-23_draft 23.10.2008.doc 

84 

. 

Virtually all applied antifouling paint will be released to the seawater or to the 
ground around the marinas and harbours. 

When pleasure boats are discarded, the remaining antifouling paint must be ex-
pected to be disposed of with the hull to metal recycling (metal hulls) or to 
landfills (fibreglass reinforced plastic hulls). 

Vessels > 25 m  By maintenance of the vessels, the method for cleaning of the surface is 
dependent on whether the antifouling paint alone has to be renewed or it is nec-
essary to renew the underlying corrosion-protecting paint also. In the first in-
stance, high-pressure hosing is used; in the latter dry sandblasting or high pres-
sure hosing with sand (`sand washing') is used dependent on the paint type. 

In both instances, there is a risk of release of the biocides to the surroundings 
by drifting aerosols or dust, respectively. By far the most removed material 
ends up in the dock and is subsequently disposed of to landfills as solid waste; 
by wet methods disposed of as sludge from the wastewater treatment system of 
the shipyard. In recent years, there has been an increasing awareness of pre-
venting emissions of antifouling paint from shipyards and the actual releases 
today may be substantially smaller. 

Persons may be exposed to dust and aerosols containing biocides. Workers and 
other persons in the working area are protected according to regulation of the 
Working Environment Authority. 

The release of the biocides to the water during use is an inherent mechanism of 
the antifouling paints. As mentioned above biocides in antifouling paint applied 
on Danish shipyards are not necessarily released to the Danish waters. In Las-
sen et al. (1997) it was estimated that the release of organotin from vessels to 
the Inner Danish Waters was in the order of magnitude 0,7¬5,2 tonnes organo-
tin of which Danish vessels account for 12-35%. 

When the vessels are taken out of service they are predominantly send to 
breaker's yard abroad. By the breaking up remaining antifouling paint may be 
released to the surroundings by dust and the ship-breakers may be exposed to 
biocide containing dust. 

By remelting of the painted steel, organotin compounds are expected to be de-
graded almost 100%, the zinc will predominantly end up in the fly ash whereas 
copper and tin will end up as contaminants in the secondary steel. 

Other uses Before painting, the nets are cleaned by high-pressure hosing. In some parts of 
the country the nets are also one time during the summer cleaned by flushing 
without subsequent painting. The flushing may take place in the authorised 
yards but also at other places. By the cleaning process human exposure to bio-
cides by inhalation of aerosols and paint particles may occur and the paint par-
ticles are spread to the surroundings. 
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During use the antifouling agents are inherently released to the seawater. All in 
all the applied antifouling products are nearly 100% released to the sea or to the 
ground around cleaning yards. 

4.2.6 Assessment of risk to humans and environment 
The production tonnage in PT21 appears from the production data available to 
be moderate; most likely only just above 1,000 tons/year in the EU based on 
production data for about 60 % of the notified substances. However, as the pro-
duction figures do not include data on the important antifouling agent dicopper 
oxide and, further, are from 2000-2001 (thus not fully reflecting the substitution 
of TBT with other substances during the last decade) the tonnage estimate is 
probably much too low. 

The use of products in PT21 must be characterised as widely dispersive as 
many non-professionals are active in the application onto small vessels whereas 
the application onto large vessels is in the hands of professional users. Further, 
in the service life of the antifouling products the aquatic (primarily marine) en-
vironment is exposed directly and more or less continuously. 

The active substances within PT21 appear in general to be only moderately 
toxic to humans while the environmental (aquatic) toxicity to certain groups of 
organisms is high. 

Overall, the risk to humans and the environment from the use of PT21 sub-
stances is considered to be significant. 
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Product-type 22: Embalming and taxidermist fluids 

4.2.7 Application areas 
The product-type includes products used for the disinfection and preservation 
of human or animal corpses, or parts thereof. The product-type can be organ-
ised into two sub-types: 

• Embalming fluids for humans; 
• Embalming and taxidermist fluids for animals. 

Fluids for humans Deceased people are embalmed (preserved) for two main reasons:  

• Medicine corpse donation e.g. for education of medical students  

• Preservation of corpses for different cases: transport across state lines or 
for a distance of more than 600 km, transport by an airline, burial taking 
place more than 48 hours after death, or death due to a communicable dis-
ease. (Tissier and Migné 2001) 

By the embalming a fluid (in most cases formaldehyde) is injected into the 
body, while blood is removed.  

Animals are preserved both by 'dry ' preservation and by 'wet' preservation i.e. 
submergence into preserving fluids.  

Animal cadavers are preserved by 'wet preservation' for two main reasons: 
Taxonomical studies and monitoring programmes and education of veterinary 
students. The latter application in many ways resembles the preservation of 
human corpses for educational use. 

For taxidermy, which is the art of mounting or replicating vertebrate animal 
specimens in a lifelike way for display or study both 'wet preservation' and  
'Dry' preservation is applied. The preservation of animals concerns small as 
well as large mammals, fishes, birds and reptiles. Usually the main steps in 
preservation of large mammals for example are: skinning, rough fleshing, 
washing, rinsing, dry-salting, brine / pickle solution, re-fleshing, neutralisation, 
tanning, rinsing, oiling and breaking the hide. (Tissier and Migné 2001) 

4.2.8 Substances under PT22 
The EU review programme for biocidal substances comprise 25 substances in 
PT22. The most important of these (in terms of production tonnage) are 2-
butenone peroxide, dodecylguanadine monohydrochloride and methylene dithiocy-
anate (Kjølholt 2008). It should be mentioned that no quantitative data on the 
uses of formaldehyde was obtained. 

The main biocide used in embalming fluids is formaldehyde. Yet, in some 
cases, glutaraldehyde is preferred. (Tissier and Migné 2001) 

Fluids for animals 
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4.2.9 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) were obtained for only 16 % of the substances in 
PT22 and the total production volume of these substances was only 15.5 ton-
nes. The tonnage of the three most important of the few substances with data 
made up 97 % of the total. The PT22 tonnage was only <<0.1 % of the total 
biocide tonnage (PT1-23). 

4.2.10 Exposure of humans 
Fluids for humans For human corpses for education in Denmark a fluid consisting of 1-4% 

formaldehyde, 40-50% ethanol, demineralised water and glycerol is mixed and 
poured into a closed container and compressed air lead the fluid into the corpse 
through a tube. The corpses receive about 11 litres. Afterwards the corpses lay 
for 8-9 months in a vessel containing 400 litres of 30% ethanol to withdraw the 
formaldehyde from the corpse and distribute the fluids to the whole body. 
Corpses for long-time storage are stored in 50% ethanol. Corpses for transpor-
tation receive 3-5 litres of 15-20% formaldehyde in the same manner as de-
scribed above. 

Exposure of man may take place when mixing the fluid in a fume cupboard, 
during decantation of the fluid. Fresh-air masks are worn while working with 
formaldehyde. 

When opening the lid/boxes containing the cadaver and by dissection of the 
embalmed cadaver the students and lecturer may be exposed to ethanol (the 
formaldehyde is withdrawn before dissection). 

At the maximum of 1.5 years after death the cadavers used for education are 
burned at a churchyard at high temperatures and buried. The funeral undertak-
ers may be exposed to ethanol when the preserved corpses are prepared for the 
funeral. 

Corpses of Danish people deceased abroad and transported into the country by 
flight are usually preserved with formaldehyde. When the preserved corpses are 
prepared for the funeral, the funeral undertaker may be exposed to the formal-
dehyde. The undertakers wear gloves but no respiratory protection. 

Fluids for animals  The methods used for 'wet' preservation and dissection of the animal cadavers 
in many ways resemble the methods used for human cadavers mentioned in 
above and the possible exposures is estimated to be the same. 

Best practise when using arsenic for 'dry preservation' is to wear gloves to 
avoid skin contact. Skin contact is the main problem both when preserving a 
newly dead animal and when renovating an old preparation. 
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Volatile compounds and powder of borax or arsenic trioxide may get into the 
eyes of the taxidermist or be inhaled if not treated in a fume cupboard. 

The holders of stuffed animals may be exposed to the biocides if old specimens 
disintegrate and curious children may as well be exposed to the biocides. 

Birds may be renovated, as it is difficult to get a fresh specimen. During reno-
vation, the "old" specimen is immersed into soap water and the inside is re-
moved by hand. The wastewater and preserved discarded animals should be 
treated as hazardous waste, but it must be expected that discarded specimens 
held by private persons is disposed of as household waste. 

4.2.11 Exposure of the environment 
Emissions of the biocides by cremation are presumed to be insignificant as the 
organic compounds are degraded. If the embalmed corpses are buried release of 
the agents to soil may occur. 

4.2.12 Assessment of risk to humans and environment 
The production tonnage in PT22 is low; most likely below 100 tons/year in the 
EU based on extrapolation of production data for only about 16 % of the noti-
fied substances.  

The use of products in PT22 must be characterised as non-dispersive as appli-
cation is performed either by professional users or by specialist non-
professionals and the exposure of humans and the environment during the ser-
vice life of the products (the preserved corpses or animals) is considered to be 
insignificant. 

Some of the active substances within PT22 appear to be sensitizing and signifi-
cantly toxic to humans while the information about the environmental toxicity 
is too limited to allow an assessment. 

Overall, the risk to humans and the environment from the use of PT22 sub-
stances is considered to be low-moderate. 
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4.3 Product-type 23: Control of other vertebrates 

4.3.1 Application areas 
Products of this group are used for the control of vertebrates other than rodents 
(product-type 14, covering the order Rodentia), fish (product-type 17) and birds 
(product-type 15). Products that control the animals by an attractive or repellent 
action are included in product-type 19. 

Baumann et al. 2000 states that the most important nonrodent pests are proba-
bly rabbits and hares (order: Lagomorpha), but no evidence of the use of bio-
cides for the control of rabbits and hares in EU Member States has been identi-
fied.  

The only verified application is control of the European mole (Talpa europaea) 
but the product-type may also include biocides for control of foxes, rabbits and 
hares. Other species of moles are present in southern Europe, but not all of 
them are regarded as pests (Quy and Poole 2004). 

A review of the methods used within the European Union to control them 
moles shows that fumigants were used in all six investigated Member States, 
whereas in addition poison baits were used in France and the UK (Quy and 
Poole 2004).  The use of poised baits has been discontinued in the UK.  

4.3.2 Substances under PT23 
The EU review programme for biocidal substances comprise 4 substances in 
PT22. However, information has only been found on one substance, trimagne-
sium phosphide (Kjølholt 2008). 

Strychnine hydrochloride has been used for the control of moles in the UK, 
(Quy and Poole 2004), but has not be authorised for mole control after 1 Sep-
tember 2006.  

Alpha-chloralose was according to Quy and Poole (2004) the only poison cur-
rently approved for mole control in France. It was presented at a concentration 
of 10% in baits and 2-3 treated worms are necessary to deliver a lethal dose.  

Fumigation appears to be the most widespread method of mole control among 
those EU states (Belgium, Denmark, France, Germany and UK) that have at 
some time treated moles as pests (Quy and Poole 2004). In all cases, 
phosphine-gas, generated when aluminium phosphide (CAS No 20859-73-8)) 
contacts soil moisture, is the main fumigant, but the formulation from which 
the gas evolves differs. In the UK, aluminium phosphide is formulated as a 3 g 
tablet (‘Phostoxin’), which releases 1 g of phosphine, or a 0.6 g pellet (‘Talu-
nex’), which releases 0.2 g. 

Carbon monoxide is apparently used for control of moles in Germany (Quy and 
Poole 2004). 
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4.3.3 Data on production/consumption 
A brief survey of the quantitative information on production volume contained 
in notification reports for biocides received by the European Chemicals Bureau 
has been undertaken in July 2008 as part of this study (Kjølholt 2008). Produc-
tion tonnage data (1998-2001) was obtained for only one substance in PT23 
(trimagnesium phosphide). The PT23 tonnage was only <<0.1 % of the total 
biocide tonnage (PT1-23). 

In Denmark (1998/99) PT23 accounted for 0.1% of the total consumption of 
biocidal active agents.  

4.3.4 Exposure of humans 
The agents for the control of moles are assumed only to be used by authorised 
personnel or, in some cases, of persons who have taken a course in handling of 
rodenticides. The combatant is to use authorised protection equipment includ-
ing plastic gloves and gas mask. 

The agents work by fumigation. The aluminium phosphide tablets are placed 
below ground in the mole galleries and phosphine fume is released by the con-
tact of the tablets with moisture. The phosphine fume is poisonous to all higher 
animals exposed to the fume. The person using the agents may accidentally be 
exposed to the fumes, but the risk of incorrect usage is supposed to be minimal. 
The only risk of humans and other animals of being exposed to the gas is if 
they are too close to the area where the combating is conducted. It is assumed 
that the combatant makes sure that all gases are decontaminated before leaving 
the combating area. 

All packaging is to be disposed as hazardous waste. 

4.3.5 Exposure of the environment 
No specific information but assumed to be quite similar to rodenticides (PT14). 

4.3.6 Assessment of risk to humans and environment 
The production tonnage in PT23 is very low; probably about only 1 ton/year in 
the EU based on the production tonnage of only one notified substance.  

The use of products in PT23 must be characterised as dispersive although ap-
plication presumably is performed only or predominantly by professional users. 

A high proportion of the few active substances within PT23 appear to show 
CMR effects, sensitizing effects and acute toxicity to humans and other verte-
brates while the information about the aquatic and other environmental toxicity 
is too limited to allow an assessment. 

Overall, the risk to humans and the environment from the use of PT23 sub-
stances is considered to be low (because of the very limited use). 

Control of moles by 
fumigants 
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