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� Domain study: General introduction

� Accurately describe the usage domain of a chemical agent, taking into account 
its social-economic and technical characteristics

� Address partial understanding of the uses of a chemical agent prior to 
epidemiology or metrology studies

� Two types of domain:
> Chemical agents / activity

> Activity / chemical agent
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Potentially exposed population
Quantities involved

Exposure conditions 
Processes used
Relevant industrial sectors



� Domain study: General introduction
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� Survey phases

> Phase 1: Data collection
> Phase 2: Analysis of data collected

> Phase 3: Collection of additional data

> Phase 4: Domain characterisation 
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� Domain study: General introduction
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� Study scope

Manufactured chemical agents
� Definitions used for the survey

Based on ISO TS 27687:2008:

� Nano-objects are substances having at least one of their three physical 
dimensions lying between 1 and 100 nm. These substances have properties 
specific to the nanometric scale.

� When pure, they take the form of aggregates and/or agglomerates with 
average grain size greater than 1 µm. They can be used in pure form or 
integrated into solid, liquid or powder matrices. 
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� Domain study: Phase 1
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� Data collection

> Visits to industrial sites
> Meetings with technical centres

> Conferences

> Internet sites



� Domain study: Phase 1
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� List of nano-object families investigated
• Amorphous silica
• Aluminium oxide 
• Rare earths
• Carbon black     
• Titanium dioxide    
• Nanoclays
• Carbon nanotubes (CNT)



� Domain study: Phase 2
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Example of TiO2

� 1 production site
� Chemical process

� 20,000 t

� 342 employees
Application

� Purification 

� Catalysts

� Architectonics
� Cosmetics















� Domain study: Phase 2

Conclusion
42 relevant industrial sectors
Nano-objects are mainly inorganic products

Production  
Involves chemical processes
2000-4000 employees at production sites
Secondary production in recycling sectors

Utilisation
Depends on how long nano-object has been available on market
Adaptability to existing industrial processes
Technical competition between nano-objects
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� Domain study: Phase 3

Pilot survey conducted to assess:
� Feasibility of a large-scale survey of facilities in all identified industrial sectors
� Exhaustiveness of nano-objects currently available on industrial markets
� Perception of questionnaire and survey by significant number of facilities
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� Domain study: Phase 3

Scope of pilot survey
Producers: chemicals and plastics

� 20.12Z: Manufacture of dyes and pigments (Dyes)
� 20.13B: Manufacture of other inorganic basic chemicals n.e.c. (Chemicals)
� 20.16Z: Manufacture of plastics in primary forms (Plastics)

Users: paints and plastics
� 20.30Z: Manufacture of paints, varnishes and similar coatings, printing ink 

and mastics (Paints)
� 22.21Z: Manufacture of plastic plates, sheets, tubes and profiles 

(Engineered plastics)

1047 facilities
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� Domain study: Phase 3

Steps in pilot survey

� Questionnaire prepared
� Questionnaire validated

� Information sent to institutional partners

� Survey sent / Data recorded
� Follow-up / Data recorded

� Results analysed

Pilot survey timeframe: April 2009 to April 2010

Octobre 2010 17Production and use of nano-objects in France



� Phase 3 domain survey: Questionnaire prepared

Administrative facility data (Questions 1 to 3)
� Facility size
� Activity
� Sector

NANO-OBJECTS present (Question 4 and 5)
� Producer questionnaire: Questions 6 to 9
� User questionnaire: Questions 10 to 13

Technical data
• Number of affected employees
• Types of nano-objects
• Forms in which nano-object is used
• Quantities
• Processes used
• Roles of nano-object
• Average implementation time
• Collective and personal protective measures for employees
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� Phase 3 domain survey: Extension of scope

Relevant nano-objects:
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� Phase 3 domain survey: Raw data

� 1048 surveys sent using facility addresses provided by INSEE 
� 993 usable surveys, difference due to surveys sent to incorrect addresses or facilities no 

longer in operation
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Sectors Surveys Sent Response Response rate
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� Phase 3 domain survey: Nano-objects present

Octobre 2010 Production and use of nano-objects in France

Present Responses % 

Yes 93 20

No 341 73.5

Planned 14 3

Unknown 17 3.7

Total 464 100

21
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� Domain survey: Planned - 3%

� Two nano-objects stand out: CNT for reinforcement and TiO2 for photocatalysis
� Other nano-objects: CaCO3 and nanotalc

*Producer
**User
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        na no-obje cts
                                          
se ctors

CNT T iO2 Othe r

Che mica ls* 1

Plastics* 4

Pa ints** 7 1

Eng.pla stics** 1

T ota l 5 7 2



� Phase 3 domain survey: Production - 3%

Distribution of production facilities according to sector and nano-object
� 13 producer facilities 
� 2 multi-producer facilities
� No responses for the following nano-objects: ZnO, Ag, clay
� Industrial processes used: precipitation, atomisation, crushing

Other: organic pigments, polymer dispersions
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          nano-objects
                                                                             
sectors

TiO2  CeO2 Carb. black Al 2 O 3  Fe2 O 3  SiO2  CaCO3  Other

Dyes 1 1 1

Chemicals 1 2 1 1 3 3

Plastics 2



� Phase 3 domain survey: Production - 3%

� Quantity used

*planned
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 CNT*            
 Nanotalc*            
        Calcium carbonate    Amorphous silica  
  Organic pigments     Titanium dioxide   Carbon black   
  Aluminium oxide           
  Monomer emulsion            
 Iron oxide            

Cerium oxide            
              

0 < Q < 5000 tonnes 5000 < Q < 50,000 tonnes Q > 50,000 tonnes 
�



� Phase 3 domain survey: Production - 3%

Distribution of affected employee populations according to sector and nano-object

723 employees counted
i.e. 46% of personnel in relevant facilities
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        nano-objects
                                     
sectors

TiO2  CeO2 Carb. black Al 2 O 3  Fe2 O 3  SiO2  CaCO3  Other

Dyes 110 36 68

Chemica ls 30 83 19 30 203 102

Plastics 110



� Phase 3 domain survey: Validation of nanometric dim ensions

� TiO2: distribution of responses between micro and nano data
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Facilities that use TiO2 Quantity of TiO2 used, expressed as a 
percentage



� Phase 3 domain survey: Validation of nanometric dim ensions

� CaCO3: distribution of responses between micro and nano data
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Facilities that use CaCO3 Quantity of CaCO3 used, expressed  as a 
percentage



� Phase 3 domain survey: Utilisation - 17%

Distribution of user facilities according to sector and nano-object
� 82 user facilities
� 50% of facilities are multi-users
� No responses for nanosilver
� Industrial processes used: mixing, extrusion

Other: organic pigments, sodium carbonate, polymer dispersions
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      nano-obje cts
                                             
se ctors

T iO 2  CeO 2 CNT Carb. bla ck Al 2 O 3  Fe 2 O 3  ZnO Na nocla y SiO 2 CaCO 3 Othe r

Dye s 1 1 4

Che mica ls 1 1

Pla stics 2 7 1 1 1 6 1

Pa ints 15 1 19 1 16 4 2 26 4 10

Eng.pla stics 4 1 8 1 3 3 2 1



� Phase 3 domain survey: Utilisation - 17%
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  Aluminium 
oxide 

    Monomer 
emulsion  

          Calcium 
carbonate  

     

 CNT     
Aluminium 

silicate     Zinc oxide   
 

 Iron oxide     
Amorphous 

silica  

Cerium 
oxide     Nanoclay     

Sodium 
carbonate    

 Organic 
pigments      

Carbone 
black  

              
 

    
Titanium 
dioxide         

                              
0 < Q < 1 tonne 1 < Q < 100 tonnes 100 < Q < 1000 tonnes 1000 < Q < 5000 tonnes Q > 5000 tonnes 
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� Phase 3 domain survey: Utilisation - 17%

� Distribution of affected employee populations according to sector and nano-object

Data corrected: 3200 employees directly involved in the use of nano-objects 
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         nano-objects
                                             
sectors

T iO 2  Ce O 2 CNT Carb. black Al 2 O 3  Fe 2 O 3  ZnO Nanocla y SiO 2 CaCO 3 Othe r

Dyes 44 15 258

Che mica ls 27 27

Plastics 231 581 147 19 9 175 163

Pa ints 496 32 908 3 278 46 16 572 52 566

Eng.pla stics 232 18 518 95 133 205 70 7



� Phase 3 domain survey: Form of nano-objects enterin g process
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� Phase 3 domain survey: Nano-object function

TiO2 catalyst for smoke-contaminated surfaces 
CeO2 combustion catalyst for engines; abrasive; paints 
CNT reinforcing agent in thermosetting resins 

Carbon black 
reinforcing agent in rubbers 

pigment for inks, paints and plastics 
conductive additive in plastics and zinc carbon batteries  

Al2O3 raw material in pharmaceutical compounds 
Fe2O3 pigment in inks and automotive paints 

Nanoclay paint filler 

SiO2 

raw material in pharmaceutical compounds 
abrasive in electronic components 

rheological additive in paints; reinforcing agent in plastics 
phosphor dot fixing agent; paper-making; animal food 

CaCO3 
raw material in pharmaceutical compounds 

reinforcing agent in technical papers and plastics 
Organic pigments pigments for printing inks and plastics 

Monomer emulsion food packaging film 
�
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� Domain survey: Summary

� Production
� 700 affected employees (uncorrected data)
� Implementation longer than 6 months
� Major collective protection measure: process confinement
� Respiratory protection - protection index P3 (unless liquid process)
� Knowledge of nano characteristics

� Utilisation
� 3200 affected employees (corrected data)
� Variable implementation, less than 1 month in most cases, or more than 6 months
� Major collective protection measure: suction at source
� Respiratory protection - protection index P1, P2 , P3
� Partial knowledge of nano characteristics
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� Domain survey: Summary

� Production
� Nano-objects produced: 

TiO2, Al2O3, CeO2, carbon black, Al2O3, Fe2O3,
SiO2, CaCO3, organic pigments and polymer dispersions

� Quantities produced: 
10 to 50,000 tonnes

� Nano-objects under development:
CNT, nanotalc

� Form: mostly powders

� Utilisation
� Nano-objects used:

TiO2, Al2O3, CeO2, carbon black, Al2O3, Fe2O3, SiO2, CaCO3

� Nano-objects under development : 
CNT, TiO2

� Quantities used:
10 kg to 5000 tonnes

� Form: mostly powders
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� Domain survey: Summary

� Difficult for users to qualify nano-objects:

• Lack of data in safety data sheets and technical sheets
• Lack of specific case numbers
• Lack of data on commercial products from distributors and certain importers
• Restrictive interpretations of the standard definitions proposed (nano-object/nanoparticle)

� Difficult to follow up the pilot survey with a self-administered mail-in survey 

� Need to carry out an individualised survey based on interviews conducted by institutional 
partners (occupational health physician, consulting engineer for social security)
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