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1. Description of the "Nanoinventory"

Background

Nanoparticles (smaller than 100 nm in at least tdioensions) are interesting for
industrial and medical applications since they hpr@perties, which are different
from those of the same substance at larger sizarg® number of different types of
nanoparticles and applications are currently baiegeloped and introduced into
industrial processes and consumer products (Chguaudtial others, 2005).

Exposure to micro- and nanosized particulate mgt@di) from air pollution is
associated with negative health effects such asiplogical reactions in the lungs,
pro-inflammatory and pro-thrombotic vascular resgas; and interferences with the
cardiac rhythm. Manufactured nanoparticles mighiseasimilar responses (Hoet,
Bruske-Hohlfeld, and Salata, 2004).

There is an urgent need to evaluate the risks efetlparticles to ensure their safe
production, handling, use, and disposal. The kndgde about the number of
occupationally exposed people in Switzerland a$ agethe type and quantity of such
an exposure is insufficient for risk assessmenpgses (Meili and others, 2007).

Specific aims
This study has the goal to identify the procespesfessional sectors and companies
in Switzerland, in which nanoparticles are applied.

Study design in a larger context

As long as there is a lack of solid exposure dataalid risk evaluation can be done.
Studies on toxicological effects need to be conmbingth information about real
exposure to provide information about the real @aituation. Therefore the basic
objective of this thesis is to evaluate the expesirthe Swiss working population to
engineered nanopatrticles.

D
o

We will create a quantitative model of the occupadi exposure to manufactur
nanoparticles in Swiss industry to provide a bami| risk assessment.

We chose a study design, which combines an invgnterth workplace
measurements: The “nano-inventory” provides infdrama about the number of
potentially exposed people and their type of expgswhile a series of measurements
in representative companies will provide informati@bout the real exposure
concerning different exposure-types. The combimatibthe two approaches allows
estimating an occupational exposure to nanopastiol&witzerland, based on facts.

Steps of the study

a) A telephone surveyof about 200 companies was conducted to evaluae th
prevalence and level of nanoparticle use in thesSvmdustry as well as the
potential for exposure of the Swiss working popolat to engineered
nanoparticles. This step is already finished andshbwed that the use of
nanoparticles is reality in the Swiss industry. &al/types of nanopatrticles were
used in quantities of more than 1000 kg/year irommany, but the majority of
nanoparticle applications were small productioresddost of the companies had
many open questions about best practices: guidelmel protection strategies
should be developed soon.
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b) Representative survey Based on the results of the telephone survey we
formulated this, here presented, detailed and septative survey. It is a
guestionnaire-based estimation of the potentiadyosed employees asking about
“substance, form, quantity, purpose of applicatifemm at delivery, manner of
handling, number of concerned persons, protectigaipenent, information
politics in the company, direct impact on enviromte
It will be completed with information about the resxposure by a workplace
exposure assessment in selected companies areldotesl application types.

c) Measurements In selected companies the real exposure of erepowill be
measured with a condensation particle counter. ddrapanies are chosen by
means of particle type, application type, protecttigoe and handling differences
to represent the most occurring exposure to nahofes:

d) Model: These potential/representative and real/selectatasets will be used to
build a model of the distribution of occupationapesures to nanopatrticles in
Switzerland.
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2. Methods

2.1. Survey design and mailing procedure

The survey by mail was based on 1626 companies aas realised in
collaboration with, and mandated by the Swiss Fdd@ffices for Health
(FOPH), Environment (FOEN) and Economy (SECO), twiss National
Accident Insurance (SUVA) and the French Agency Eorvironmental and
Occupational Health and Safety (AFSSET). It is espntative for the Swiss work
force, given that they are well represented byShi/A-Client list: Switzerland
has totally about 300'000 compartiewhich are submitted to an obligation by
law to cover their employees against occupatioraldents. The predominant
assurance company is the Swiss National Accidesuiramce (SUVA) - about
100’000 companies are SUVA-clients, but, which etigularly interesting -
most of the companies of the producing sector fe.compared the SUVA-
client size distribution with the official censu$ enterprises 2005 to show the
similarity of all SUVA-clients to the totality ofiiss companies.

Building layers

To increase the power of the survey we used theoapp of a layered survey.
The statistic plan has been elaborated in colldalworavith the centre of clinical

epidemiology (CepiC) in Lausanne. The layered sumas built in the size of

1900 companies, randomly chosen in 21 layers ¢ibrisesponded to 1.77% of all
clients of the SUVA): the companies would be iniewed by a written

guestionnaire concerning their activities handlimgnufactured nanoparticles
with regard to types and quantities, protective sness and numbers of
potentially exposed workers.

Figure 1. Symbolic scheme of a simple randomised uey. The simple randomised survey
does not necessarily reflect a good sample, if thiéstribution is inhomogeneous.

1: Federal Statistical Office (FSO)
http://www.bfs.admin.ch/bfs/portal/de/index/infokfiav_reg/02/10.html
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Figure 2: Symbolic scheme of a layered survey. Ifhe distribution is inhomogeneous, a
layered survey can provide more accurate informatio than a non-layered.

The layered approach was chosen to have a goodsespation of the expected
inhomogeneous distribution of the nanoparticle iappibns between different
economic sectors. The gained information aboutott®irrence of nanoparticles
in industry can be allocated to an economic seétowever, the more layers you
create, the less powerful the statistic for eaghravill be for a predefined sample
size. We therefore limited the study to 21 lay&@se layer consisted of one or
several economic sectors that were closely reldtedach layer, companies were
randomly selected. The respective numbers wereopiiopal to the size of the
layer with a minimum of 50 companies per layer.

After a panel of four experts indicated a very lbkelihood that some sectors
used or produced nanoparticles, we excluded a wlagler of the analysis, it
concerned following sectors: economic and technaffites, administrations,
travel service and shops, governmental administratpost offices, employee
placements, programs for temporary occupation of @mmployed (SUVA-codes:
60F, 61A, 70C and 71A). The exclusion of the oneiehas been done after the
calculation of the statistical plan and reduced 1B€0 initially calculated and
planned to 1626 effectively sent letters. As theeta were handled separately, the
exclusion of one layer did not affect the statatigower. The survey represented
finally 2.07% of the SUVA clients without these &xaed sectors.

The random selection of companieg, ) in each of the layers was proportional to
the size of the layersN;,):

%:%, with n and N corresponding to the number of total letters (n6£90
h

and the number of total companies being clienth®fSUVA (N = 91803).
The number of selections per layer W%:%.\lh

= 0,if n, >50

The numbers smaller than 50 have been replaceg@. n%‘ _
m, =1,if n, <50

2274 of these 1900 companies (one layer) have &egnded from the mailing.
% The exclusion of the layer reduced the numbepafesponding SUVA clients from 91804 to 78559
companies.
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A re-evaluation of the number of selected compaimebke layers larger than 50
was necessary. We created the valngsand N, corresponding to the number

of letters and number of total companies for theceoning layers with values,

bigger than the minimal 50 to become:
H

Ny =0 (1, x50)

h=1
and

Finally the size of the selection per layern Y was given by

n, :—n‘E’VNh ,if m =0

n, =50,if m, =1

Two additionally surveyed groups

The approach to group several branches into ldyeass the potential risk that
some smaller economic branches may be overlookpecally when it is a small
economic branch in a big layer. Also, the 100 latgsompanies employ about
400'000 employees (or 21.9% of the total SUVA aasiemployeed)but only
few of these companies would be included in a reamdample.

These two aspects were accounted for by an additisurvey of the top-100
companies in terms of number of employees (exatuBnancial institutions, see
annex Table 3), and a survey of selected sectolschwwe found to be
statistically underrepresented in the layered sampl

Information letter to 24 industrial associations

We sent a letter to 24 Swiss industrial associatiaforming them about the plan
to do a survey. We informed them about the aimhef 4tudy and sent them a
provisional version of the questionnaire, allowithgm to respond to potential
guestions by their members. The considered asgmwaare listed in the annex
Table 4.

Building the questionnaire

We built a questionnaire consisting of three parts:

- The first page asked general questions aboutdngpany/organisation and
the question ifyes or no they were using, producing or liberating sub/
particles.

- The second page asked general questions abmus#dd particles in terms of
particle composition, particle size, stock size ammdnsport frequency.
Furthermore asking general questions about theonsgulity policy of the
company concerning the handling of particles.

- The third page focussed on the process of naticgahandling, asking about
the characteristics of the used nanoparticlesigmgiocess, the manipulations

* According to the SUVA client database: the setettf the top-100 companies corresponds to
408'856 of the total 1'866'077 100%-employees asssoy SUVA.
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2.2.

during the process, the yearly turnover, the usedeption means, and the
waste treatment.
The questionnaire allowed the respondents to defaweral applications, in the
case of different locations and individual prodontimethods or protection
means. A copy of it is presented in the annex (féidi4 to Figure 16 in German,
Figure 17 in French and Figure 18 in Italian).
Finally the questions were compared to the quessiva of the German BAUA
(Bundesanstalt fiir Arbeitsschutz und Arbeitsmediziand the formulation of
some questions were slightly adapted to facilitat®@mparison of results.

Sending the questionnaires

The questionnaires were sent in February 2007atahof 1920 companies (1626
to the layered selection, 99 to the Top-100 and &@8itional ones to the
underrepresented sectors).

This triple approach has been chosen to give a geedview about the usage of
manufactured nanoparticles in the Swiss industrg #mn provide insight into
occupational hygiene and environmental approacbesn&noparticles by the
answers of the concerned companies. This insightbeiuseful for a later risk
assessment.

Sending a reminder letter to the non respondent

A reminder letter was sent in July 2007 to the nesponding companies. At that
moment, 38% of the companies had responded. Thmdemcontained again a
copy of the questionnaire.

Quiality tests

Data entry

Data entry of a survey can be a source of erroesfikst entered the data by hand
typing, using Epidata (freeware by the EpiData Agston, att. Jens Lauritsen,
Enghavevej 34, DK5230 Odense M, Denmérknd checked electronically
readable data subsequently by electronic questi@reading software Teleform

(payware by Cardiff, Vista, 92081 CaliforniafFor the forms, which contained
information about nanoparticles we did a seconddhiping instead of an

electronic reading. This procedure allowed a comparof the error rates and a
calculation of the probability for remaining errors

Verification of the answer "no" by phone

Any survey has a bias introduced by non-respond&nsne calls to a random
selected subset are planned to gain informationitaite difference between the
non-responding and the responding companies, amdrify that there was not a
misunderstanding or other bias.

We calculated the number of companies needed tchieeked, to obtain an
acceptable low likelihood that the answer "NO” ist the consequence of a
misunderstanding. We used S-Plus 7.0 for Windowsergarise developer,

Build 7187 to calculate the minimal necessary sangke with the formula

® http://www.baua.de
® http://www.epidata.dk
" http://www.cardiff.com/products/teleform/index.Htm
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“binom.test”. We then created a random sample caomparesponding “NO”
foreseen to check with a phone call. The sample made with 20% spare
addresses, in case of non-successful contacts.

This quality test is not jet finished.

Verification of no-answer by a statistical approach

We used the SUVA client dataset about the sizeilligion (in number of 100%
employees) of the responding and non-respondingpaares to test the similarity
of the two groups in a Wilcoxon test. This providéd information to what
extent the extrapolation from the subset to theeegtoup was justified.

11/37



3. Results
3.1. General results

3.1.1. Size of the companies

Figure 3 shows the size distribution in terms omber of 100% employees of
the totality of Swiss companies (F¥D)he SUVA-client size distribution, as
well as the size distribution of the layered surgaynple and the one of the
answering subset. This comparison shows the qulitye samples: in terms of
the size the SUVA-clients represent a good samplewiss companies. This
similarity is given for all subsets or samples (§égure 3) with a slight shift

from smaller to bigger companies in the layered@arand the responding part

of it.
90%
80%
70%
60%
50%
40%
30%
20%
10%
0% mTﬂ
micro (1-9) small (10-49) | middle (50-249) argenfore) an
B Industrial sector of the Swiss 79.4% 16.6% 3.4% 0.6%
industry (FSO)
E SUVA Clients 72.5% 21.4% 5.1% 1.0%
B SUVA Clients (without removed 71.2% 22.3% 5.4% 1.1%
economic sectors)
E This survey sent 67.0% 23.8% 7.2% 2.0%
B This survey received 62.4% 26.0% 9.1% 2.5%

Figure 3: Comparison of the size distribution of tle totality of Swiss companies (census of
enterprises 2005, FSO), the SUVA-clients, the layed survey sample and the one of the
answering subset. The size distribution in terms ofiumber of employees is about the same
in all these sets.

3.1.2. Response rate

The average response rate of the layered surveyo®&s% (or 948 of 1626

sent letters, for the response rate of each lagersgure 4, and for a detailed
description each layer see Table 5 in the annelx¢. fWo additional surveys
showed a similar response rate to the layered guradditional sectors

responded by 66 %, the top-100 by 64 %.

8 Census of enterprises 2005 by the Federal Staishiffice (FSO)
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Electrotechnics

Automobile

Workplace integration for disableds
Electricity

Trade

Public and Private Transportation

Building and Construction, outside

Public Institutions and Administration
Stone

Food and Agriculture

Layers

Industrial Chemistry
Textiles and Leather
Plastics or Polymers
Paper and Printing
Carpenter

Surface Treatment
Engine Construction
Metals

Ceramics and Glass

Building and Construction, outside

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Response rate in [%] (n=948/1626)

Figure 4: Response rate by layer: for detailed infonation about the layer composition see
annex Table 5. None of the layer had a response eatf lower than 45%.

The different language part of Switzerland showedirailar response rate:
German-speaking companies answered in the layeredeys by 58%
(700/1202), French-speaking by 57% (188/328) aatlati-speaking by 63%
(60/96).

However, the response rate of the companies dedeadethe size of the
companies. Figure 5 shows a response rate of 54%nifbo, 64% for small,
74% for middle and 73% for big companies (sent tjoesaires per size-
group = 100%). As the smallest companies (which iaraumbers the most
frequent) showed the least response rate, thisimflagnce the interpretation of
the comparison of the answering and non-answerniagpg which is presented
in chapter 3.1.4 "Results of quality test: compaditgbof answering and non-
answering".

In percentage the positive responses to the questice did slightly depend on
the size of the companies. Compared to the serstiQneaires, we received the
most positive answers (in the sense of "yes, we, ypseduce or free
nanoparticles™) by the largest companies, anddhstlanswers by the smallest
ones. But positive answers were not very frequent.
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245

86
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C—no-answer #

494

139

31

9
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8
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2
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size of the companies

Figure 5: Number of companies giving an answer tohe survey and number of positive

answers. The positive answer curve (in the sense'ges, we handle nanoparticles" has its

own scale on the right site. The curve of positivanswers (n=18, where 2 are in the same
company at different production sites) follows rougly the number of answers but seems in
% of the sent questionnaires slightly to depend othe size of the companies.

3.1.3. Results of quality test: data entry

The data entry was done twice for every questiaendine negative responses
(only one filled page) were entered once by hapihtyand once by electronic
guestionnaire reading. Because there was someiaddiinformation on the
backside of some completely filled out questionemifpositives responses), we
decided to verify these hand typed data by a seband typing.

a)

b)
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Comparison of hand typing and electronic readwg compared two
methods of questionnaire digitalising, concernirip@ fields on 1132
questionnaires (only the first page with generdbrimation about the
company). The error level was low: 909 comparedepagere identically.
On 119 pages we detected 158 different data, wihereerror was a bad
electronic reading (e.g. crosses only close toedl fibut not inside, or
cancelled crosses). This represents 0.73% of elactreading errors. On
26 pages we detected 53 different data, where ttteg was a bad hand
typing. This represents 0.25% human errors. Theattd potential error of
a wrong data even with the double data entry iethee (0.73% * 0.25% =
0.0018%). The expected number of wrong fields lier data set is less than
a half (21508 fields * 0.0018% errors = 0.4 expdateong fields).
Comparison of the two hand typing of the fillkwlee-pages questionnaires:
we compared the double typing of 63 questionnawés 6237 fields
(without the hand written parts). On 41 pages weated 94 differences (74
times was the first typing correct, 67 times theosel typing). This
represents an error of 1.1% in the first case anereor of 1.2% in the
second. The expected wrong fields for the datassberefore less than one
(6237 fields * 0.013% errors = 0.8 expected wraeil§).



3.1.4. Results of quality test: comparability of answeringand non-answering

The similarity of the two groups (answering and answering) was tested by a
Wilcoxon test. We chose the company size as an exlerdescribing the
companies: The test showed that there is a difterdretween the responding
and non-responding group: In the non-respondingmere more very small
companies. This fact has to be considered in tied &xtrapolation to the whole
Swiss workforce, once the quality tests are finishe

3.2. Results of questionnaire

3.2.1. Nanoparticles usage: layer specific answers

The positive results of the layered survey ("yes pveduce/use or liberate
nanoparticles ") were found in ten different layelsit the most cases we
registered in the chemical industry. Figure 6 shale responses from
companies that may use or produce particles <100mmwever one chemical
company and one surface treatment company reppdettles as <1000nm
without further specification.

i
N

M Positive cases in the layered survey

=
o

Number of positive cases

o N A O
L !

Trade [l

Electrotechnics

n
-

Ceramics and Glass
Metals

Engine Construction
Surface Treatment
Carpenter

Paper and Printing
Plastics or Polymers
Textiles and Leather
Industrial Chemistry
Food and Agriculture
Electricity
Automobile

Building and Construction, outside
Building and Construction, outside
Public and Private Transportation
Workplace integration for disableds

Public Institutions and Administration

Figure 6: Positive responses from the different lagrs - only layered survey, statistically
representative but slightly biased. Of the 18 casesnly 8 reported well-defined average
sizes of their particles, 10 did not provide any iformation about the size of their particles.
The ten origins in Figure 6 above are discoveredhieyrepresentative survey.
Knowing that that the statistical sampling was ¢wally biased due to the
layering, we completed the survey by the two adddl not-statistical surveys.
The additional surveys show two more layers withaparticle applications: the
building layer and the paper/print layer (Figure T&n of the companies in
Figure 7 reported particles with an average sizevden 100nm and 1200nm,
often without a size distribution. Clarificationsrncerning this matter are still
going on.
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nl O Positive cases in the additional
W Positive cases in the layered survey | |
8 [ Positive cases in the TOP100 H

Number of positive cases
(2]

-

Stone
Trade [l

o N A
—
Ceramics and Glass %
Metals
Engine Construction
9 =
Surface Treatment E
Carpenter
I —
Paper and Printing
Plastics or Polymers
Textiles and Leather r
Industrial Chemistry
Food and Agriculture
Electricity
Automobile
Electrotechnics

Building and Construction, outside
Public Institutions and Administration
Building and Construction, outside
Public and Private Transportation
Workplace integration for disableds

Figure 7: Number of companies stating that they usaanoparticles. The results of the tree
surveys are not very different, but a few companiesvere found in the additional survey
and one in the Top100, which was not registered ihe layered survey. Of the 44 cases only
23 reported well-defined average sizes of the pactes, 21 did not provide any information
about the size of their particles.

3.2.2. Function of the answering person

The answers of the layered survey were classifiadl five groups of persons
filling out the questionnaire: The questionnairesrevmostly filled out by the
management level of the companies: of the 831 mumsires reporting the
responding person’'s position 5.8% stated to bedfilbut by the safety
representative, 22.1% by someone working for adstration, 66.5% by a
member of the management, 2.8% by a member of theah resources and
2.8% by a basic worker.

3.2.3. Number of positive answers
The layered survey shows that only 18 companie® (company counted
double) use nanoparticles. This corresponds totab®3%6 of the interviewed
companies. The layered survey did not discoverpogiucer of nanoparticles.

20
1.9% W Positive responses in the
18 - layered survey
16
S 144
S
3 12 A
IS
=]
S 101
o
3 8
g
Zz 61 0.5%
4
2 4
0%
0
Yes - we produce Yes - we use Yes - we liberate
nanoparticles nanoparticles nanoparticles

Figure 8: The question about the producing, using roliberating of nanoparticles was
answered 18 times (where 2 in the same company). &iour companies answering that
they liberated nanopatrticles did report both usagend liberating.
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3.2.4. Type of nanopatrticles

The nanoparticles reported in the questionnaireevgeouped into organic (all
nanoparticles containing carbon), metallic (all oarticles of pure metal),
inorganic (all metal oxides) and the non-definedaparticles. Table 1 shows
that organic and inorganic nanoparticles are meeel than metallic ones.

Table 1: Type of nanoparticles reported by the comgnies. Several companies reported
more than one type of used nanopatrticles.

Type of Number of Number of Number of Number of
nanoparticles companies in theapplications in  companies in all applications in
layered survey the layered three surveys  all three surveys
survey

Organic 7 7 20 27
Metallic 1 1 3 5
Inorganic 7 12 18 41
Undefined 6 6 12 13

Organic particles were in the layered survey regubtb be used in an total
amount of 2201 kg/year (2 companies did not prowidea), the inorganic
particles of 10482 kg/year, the metallic of 0.1ygg@r and the undefined of
1500 kg/year (4 companies did not provide data).

3.2.5. Stock of nanoparticles

The amount of nanoparticles stocked in the compgaafethe layered survey
was mostly at a level of less than a ton.

1.0%

M Stock of nanopatrticles in the
0.9% - layered survey

0.8% -
0.7% A
0.6% -

0.5% -

6
4
0.4% -
0.3% -
2 2
0.2% -
0.1% -
0 0
0.0% T T T T

Number of companies

Stock is around Stock is around Stock is around Stock is around Stock is around Stock is around
gram (9) kilogram (kg)  hundred kilos atonne (t) hundred tonnes a kilo-tonne (kt)
(100kg) (100t)

Figure 9: Percentage/number of the companies in th&ayered survey and the indicated
stock of nanoparticles.

Figure 10 shows the amount of nanoparticles stodkdatie companies of all
three surveys together: it reached from some gtaraeme kilotons and did not
show a typical stock size. Stocks of more thamantas shown to exist, but not
in the layered survey.
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M Size of the stock of nanoparticles
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Figure 10: Combined size of the stock of nanoparties: layered survey, the Top100 survey
and additional sector's survey.
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3.2.6. Extrapolation of the results to all SUVA clients

Each layer was sampled separately according toaloelated sample size. The
reported usage of nanoparticles has been extragdotatall companies of the
same layer considering that some layers have beensampled (<50 --> 50)
and considering that some addresses did not dgit dases). Table 2 shows
that the most reporting layer (industrial chemisigyan over sampled sector,
and has therefore a lower importance in the extagipo. It shows furthermore
that the expected number of companies among thelednSUVA clients

(n=78736) would be 358, which @rresponds to 0.Héak

. — = o

Size of the sample per layer (base
Real % of the layer, receiving a let
Number of companies reporting to {i
Estimated number of occurrence in
the sample (with correction factor)
Extrapolation Expected cases amofpg

IS = 5
2 g g %
S © -
) 5 8 SR o
E %) = "(7‘) ™ —_
> [] i > 8 —
=2 a 5 T~ =
5 = 1] Q< '% P £
> o 9_’ [72] © ..@ =
89 o o L4 c o
= — 5‘) i) ES 5 0 2 = 12}
S Ed&g o 8 s 5, O Sgusg
o £ O € 9 8 g o 5 €8 §56
y— R Ea +— -_ y“— -
o £9353 2 & §8 St & 25 8¢
© o S S S o 25
N o oA 5} [} o g o »n O 2
@ > 8 £ Q-2 o oD N
2 8855 £ 5 2852 B £08L E0
pd 4 eV E X OT 8z c S8 £
Building and Construction, outsidel6301 275 275 265 100% 1.63% 1.03770 16301 0.00 0.0% 0
Ceramics and Glass 334 6 50 49 887% 14.6799.1150 2 334 023 05% 2
Metals 3862 65 65 62 100% 1.61% 1.05081 3862 1.051.7% 65
Engine Construction 4481 76 75 72 99% 1.61% 1.04990 4481 0.00 0.0% 0
Surface Treatment 366 6 50 43 810% 11.7599.1436 1 366 0.14 0.3% 1
Carpenter 5670 96 95 95 99% 1.68% 1.00691 5670 1.01 1.1% 60
Paper and Printing 1441 24 50 49 206% 3.40% 0.49610 1441 0.00 0.0% 0
Plastics or Polymers 778 13 50 48 381% 6.17% 0.27340 778 0.00 00% O
Textiles and Leather 1172 20 50 49 253% 4.18% 0.40351 1172 0.40 0.8% 10
Industrial Chemistry 633 11 50 45 468% 7.11% 0.23738 633 190 42% 27
Food and Agriculture 447 8 50 48 663% 10.7499.1571 O 447  0.00 0.0%
Stone 248 4 50 50 1195%20.16% 0.0837 1 248 0.08 0.2%
Public Institutions and Administr. 2985 50 50 50

0
0
99% 1.68% 1.00710 2985 0.00 0.0% O
0
Public and Private Transportation 5666 96 95 93 99%  1.64% 102780 5666 0.00 0.0% 0

Trade 3506 59 59 58 100% 1.65% 1.01981 3506 1.02 1.8% 62
Electricity 3394 57 57 55 100% 1.62% 1.04100 3394 0.00 0.0% O
Workplace integration for disabled281 5 50 49  1055%17.44% 0.0967 O 281 0.00 0.0% O
Automobile 11283 190 190 186 100% 1.65% 1.02341 11283 1.02 0.6% 62
Electrotechnics 5524 93 93 92 100% 1.67% 1.01291 5524 1.011.1% 61
Sum 78736 1328 1679 1626 18 350

Table 2: Extrapolation of the reported nanoparticleusage to all SUVA clients. A reported
usage of nanoparticles was multiplied with a correton factor, considering the number of

sent questionnaires in the concerning layer. Thisllaws calculating an expected percentage
of cases in the layer.
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4. Discussion

The presented layered survey was built to be reptasve for all SUVA-clients,
which is a good representation of all Swiss comgmm the productive sectors. The
sampling of companies was not focussed on "high*teompanies in the field of
nanotechnology but the most different types of stdal economic sectors as
possible, only excluding a few administrative eaoimsectors.

The rate of non-respondents to respondents wasigraficantly different with regard
to language areas in Switzerland, but there wasight sunder representation of
responses from the smallest companies. Howeves,difference does not seem to
considerably affect the overall result of the syrve

The survey shows that nanoparticles are used sthem one percent of the Swiss
industry. This study is the first quantitative stutéased on a representative sample,
showing such a percentage, representative for atigou

This survey shows similar amounts of used nanapestin the Swiss industry as our
qualitative survey (see "Intermediate report: alitpteve pilot study” 26.05.2006):
the scale reaches form only some grams to somerédsmaf tons, but mostly below
some hundred kilos per year. The shown size ofstbek of nanoparticles can be
interesting for risk analysis. Most of the companised a relatively small stock of
nanoparticles. Only in the two additional targetenveys we found stocks bigger
than some tons.

The used particle types show a difference in theimber of applications and the
amount of used particles. The most used partiaesveéight and numbers of
applications are inorganic, the least metallic.

A limitation of the here presented results is tin&t quality assurance efforts are not
yet fully completed (quality test by phone call yet done). Also, a more thorough
analysis and interpretation of the here presergsdlts will be needed to gain a better
understanding of its implications for occupatiorsattings. However, the results
already provide valuable insight about the usageaabparticles in Swiss industry.

20/ 37



5. References
1. Chaudhry, M. Q., Boxall, A. B., Aitken, R. &nd Hull, M. Scoping Study into the
Manufacture and Use of Nanomaterials in the UK, @O®B0).
http://wwwz2.defra.gov.uk/research/project_data/Masp?|=CB01070&M=CFO&V=
CSL . 2005. Sand Hutton, York: Central Sciencedratory.

2. Hoet, P. H., Bruske-Hohlfeld, I., and Sald®a,V., 2004, Nanoparticles - known and
unknown health risks: J.Nanobiotechnology., v..2%

3. Meili C., Widmer M., Husmann F., Gehr P., Bldak Riediker M., Schmid K., Stark
W., Limbach L. 2007: Synthetische NanomaterialieRisikobeurteilung und
Risikomanagement. Grundlagenbericht zum Aktiomsplamwelt-Wissen Nr. 0721.
Bundesamt fir Umwelt und Bundesamt fiir GesundBeitn. 284 S.

21 /37



6. Annex
6.1. Details to the methodology

6.1.1.Excluded sectors from Top100

Table 3: Some economic sectors have been excludeoin the Top100 survey to focus on
the industrial part. The numbers in front of the description is the SUVA-Code of the

economic sector.

SUVA Description
25P Impression and medias

40M Public administration

42B Forestry

46H Train restaurants and night trains

47B Train companies

47D Tramways and Trolleybus companies

47E Ski lift companies

48A Aviation companies

49A Transport companies

50A Plane maintaining companies

52A Depots and department stores

55A Power plants and electricity distributing comjes
55C Electricity transport mean montage - air aritl so
55D Electricity installation companies

56B Gas distribution companies

60F Office economic and technique, services adinatige
61A Governmental administration, post offices

70C Employee placement

99B Program for temporary occupation of non employe

6.1.2.Pre-advised associations

Table 4: List of association receiving an informatie letter before the survey

Definition Webpage Acronym

Chemie www.sgci.ch SSIC (SGCI)
Verband der Schweizer Druckindustrie www.vsd.ch [@SD)
Verband Schweizerischer Lack und Farbenfabrikanten www.vslf.ch USVP (VSLF)
Kosmetik / Waschmittel www.skw-cds.ch ASCD (SKW)
Papier www.zpk.ch ASPI (ZPK)
Plastik www.kvs.ch ASMP (KVS)
Tierfutter www.vsf-mills.ch VSF
Lebensmittel www.sglwt.ch SOSSTA (SGLWT)
Mikroelektronik www.swico.ch SWICO
Sensoren www.sensors.ch ASTC (SVS)
Uhren www.fhs.ch FHS
Baumaterial www.vsbh.ch ASMMC (VSBH)
Textilien www.swisstextiles.ch FTS (TVS)
Spitaler www.hplus.ch H+
Maschinen-, Elektro- und Metallindustrie www.swissmch Swissmem
Arbeitssicherheit www.sgas.ch SGAS
Ergonomie www.swissergo.ch Swissergo
Studiengruppe fiir Gesundheitsschutz in Industrien&leistung und  www.sgig.ch SGIG

Gewerbe
Groupement Romand de Médecine, www.grmhst.ch GRMHST
d'Hygiéne et de Sécurité au Travail
Grenzwert Kommission - GWK
Dachverband Sicherheit und Gesundheitsschutz amitdptatz WWW.SUissepro.org SWISSPRO
Schweizerische Organisation der Wirtschatft fir Uttsehutz WWW.EeCo-swiss.ch ECOSWISS

Arbeitssicherheit und Gesundheitsschutz
Arbeitnehmerschutz www.iva-ch.ch AIPT (IVA)
Société des hygiénistes du travail www.sgah.ch SEGEAH)
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6.1.3.Pre advising letter

Fondation universitaire romande de Santé au Travail —
Institut universitaire romand de Santé au Travail ~

nstitute for Occupational Hedlth Sclences

Verbandkirzel Prasidentin
Vorname, Name

Name des Verbandes
Strassenbezeichnung
PLZ Ort

Lausanne, den 20. September 2006

Nanoinventar
Sehr geehrte(r) Herr/Frau ...............

in den nachsten Tagen beginnt eine reprasentative Erhebung Uber die Verbreitung von Nanopartikeln
in der Schweizer Industrie. Diese Studie erfolgt im Auftrag von SUVA, BAG, BAFU und SECO und hat
zum Ziel, die Gréssenordnung und die Art des heutigen Einsatzes von Nanopartikel in der Schweizer

Industrie zu dokumentieren. Sie wird vom Institut de Santé au Travail in Lausanne durchgefihrt.

Die SUVA wird dazu den Sicherheitsverantwortlichen von rund 2000 Unternehmen aus allen produ-
zierenden Branchen einen Fragebogen zustellen mit der Bitte, ihn auszuflllen und zur Auswertung
ans Institut de Santé au Travail zu senden. Die Fragen betreffen Partikeltypen, Mengen, und den
Umgang mit den Partikeln. Die Fragen sind bewusst so formuliert, dass keine Produktionsgeheimnis-
se preisgegeben werden missen.

Diese Daten werden helfen, geeignete Arbeitsschutzmassnahmen zu evaluieren und Forschungs-
schwerpunkte zu setzen. Wir kénnen damit das Wissen erarbeiten, wie die Arbeitnehmer vor den
eventuellen Gesundheitsrisiken von Nanopartikeln geschitzt werden kénnen. Dieses Wissen kann
danach der Erarbeitung von Broschiiren zur konkreten Empfehlung von Schutzmassnahmen dienen.

Damit wir den Bedarf lhres Verbandes bei dieser Erhebung korrekt erheben, waren wir ihnen dank-
bar, wenn Sie |hre Mitglieder zum vollstandigen Ausflillen des Fragebogens ermutigen wirden. Bei-
liegend finden Sie einen Entwurf des Fragebogens. Fir allfallige Fragen stehen wir lhnen gerne zur
Verfligung!

Mit freundlichen Griissen,

Dr. Michael Riediker Kaspar Schmid

Beilage: erwahnt

Geht an Prasidenten von:
ASM/VSM/Swissmem, ASMMC (VSBH), FHS, GRMST, GWK, H+, KVS, SCASS, SGCI, VSD, SGIG,
SGLWT, SKW, SVS/ASTC/SSST, SWICO, Swissergo, TVS, VSBH, VSBH, VSF, VSLF, ZPK

IST, rue du Bugnon 19, CH-1005 Lausanne (Suisse/Switzerland)
Tel +41-(0)21-314 74 21 / Fox +41-(0)21-314 74 20
hitp:/ /www iurst.ch

Figure 11: Informative letter, sent to a selectiorof industrial associations. The letter was
sent together with the description of the study andhe provisional questionnaire.
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6.1.4.Description of layers

Table 5: Description of the economic sectors in th&tatistical layers

Short definition SUVA-Code Description in German
Construction site and 01A Zement-, Kalk- u. Gipsfabriken - Abbau
related sectors (inside)
01B Sand- und Kieswerke, Transportbetonwerke, Mjsthetriebe
02A Zementwarenfabriken
44D Malen und Gipsen
45B Bodenlegergeschafte
45BA Bodenlegergeschafte
45BB Bodenlegergeschéfte mit Innendekoration, kgihe
45D Gebéaudereinigungsgeschéfte, Gebaudeunterhalt
45G Installationsgeschéfte fu Sanitér-/Heizungéail-Luftungsanlagen; Bau-Spenglereien
45GC Kaminfegergeschéfte
45GD Tankrevisionsbetriebe
45GE Installationsgeschéfte
45GF Bauspenglereien
45GG Installationsbetriebe, Bauspenglereien
45GH Bauspengler. m. Dachdecker
45GK Installationsbetriebe, Bauspenglerei m. Dackdr
45L Montagebetriebe
45M Wand- und Bodenplattenlegergeschafte, Hafrsetuifte; Betr., die Kélte-, Warme-,
Schallisolationen ausfiihren oder Deckenverkleidongentieren
Ceramic and glass 06A Keramik und Glas
06AA Grobkeramik
06AB Feinkeramik
06AC Glas und Glasprodukte
06AD Glasverarbeitung / Glaserei
Metal sector 10M Metallurgie
10MA Erzeugen von Metallen
10MB Massifumformen von Metallen
10MC Giessen v. Metallen in Nicht-Sandformen
10MD Giessen von Metallen in Sandformen
11C Stahl-/Metall-/Apparatebau; allg. Schlosserefschmieden
11CA Stahl- u. Metallbau, allg. Schlossereien,rSielden
16B Herst. von Eisen-, Blech und Metallwaren
16BA Industriespenglereien
16BB Metallwaren-/Blechemballagenfabriken, Staaissr
16BC Herstellung von Drahtprodukten
16BD Schliesstechnik, Schneidwaren und Waffengifseh
Engine construction 11CB Apparatebau, Konstrukgchtossereien
11CC Herstellung, Montage u. Reparatur von Radifadnd Storen
11CD Herstellung von Stahlrohrmdbeln u. leichteetdlrohrerzeugnissen
13B Maschinen-/Anlagebau
13BA Herstellung v. Bestandteilen fir die Maschio@u-Branche
13BB Maschinen-/Anlagebau
13BC Montage und Reparatur von Produkten der Masnbau-Branche
Surface 16C Oberflachentechnik
16CA Betr. der Lackiertechnik
16CB Betr. der Galvanotechnik
16CC Betr. der thermischen Oberflachentechnik
Carpenter 17S Ségereien und Holzindustrie (ohnenéiraien)
18S Schreinereien
Paper and Print sector 22D Fabr. von Papier, KaRappe, Halbstoffe
25C Papier-, Folien- u. Kartonverarbeitung, Wetlaafabrikation
25CA Papier-/Folienverarbeitung
25CB Kartonfabriken
25P Grafisches Gewerbe, Fotolabors, Filmstudiasod Filmverleih
25PG4F Filmstudio, Tonstudio
25PG4K Kino, Verleih von Bild- und Tontrédgern
25PG4L Fotolabor
25PG4P Herstellung von Planungs-, Ordnungs-, Reptationsmitteln
25PG4S Schriften- und Reklamegestaltung
25PG4V Druckvorstufe, Druckformherstellung
25PG4W Druckweiterverarbeitung, Buchbinderei
25PGO Druckerei
Plastic 23C Betriebe, die Artikel aus Kunststoffdtellen und verarbeiten
23CA Masch. Verarbeitung v. Kunststoff zu ProfiRahnen, Kunststoffaufbereitung
23CB Masch. Verarbeitung von Kunststoff zu Forrokéin
23CC Handwerkliche Verarbeitung v. Kunststoff; mgade und spanlose Weiterverarbeitung. v.

Kunststoff-Halbfabrikaten
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Short definition SUVA-Code Description in German
Textile and clothing 26A Betriebe, die Leder erzemugnd verarbeiten, Innendekorationsgeschéafte
26AA Innendekorationen
26AB Schuhfabriken, Betriebe der Ledererzeuguegz@richtereien u. Pelzveredlungsbetriebe
27T Textil- und Bekleidungsindustrie
27TA Spinnstoffaufbereitung, Garne, textile Gewbbestellen
27TB Garne, textile Gewebe herstellen (ohne Spafifasifbereitung)
27TC Bekleidungsindustrie
277D Chemiefasern herstellen
30B Nasswaschereien, chem. Reinigungsanstalten
Chemistry 32A Herstellung von Grund- und Feincheatidn, pharmazeutische und kosmetische Produkte
32F Herstellung chemischtechnischer Produkte
Food 35H Schlachthofbetriebe
351 Metzgereien, Fleischwarenfabriken; Betriebe,Sthlachthausnebenprodukte verwerten
35N Betriebe der Nahrungsmittelindustrie
37D Zigaretten- und Zigarrenfabrikation
Stone 38S Steinbildhauerwerkstatten, Steinsagewerke
Governmental 40M Offentliche Verwaltungen
40MA Eigenbedarfsarbeiten
40MC Spitéaler, Heime
40MD Administrative Verwaltungen, Schulen
Construction site and 41A Betriebe die Arbeiten des Bauhauptgewerbes-(Btdurer-, Beton-, Steinhauer- u.
related sectors (outside) Zimmereiarbeiten) ausfiihren, Felsmaterial gewinmtrBauelemente aus Beton herstellen
42B Forstbetriebe
44E Bedachungen, Fassadenbekleidungen
Transport 46A Bundesbahnen
46H Speise- u. Schlafwagengesellschaften, Resianshetriebe
47B Konzessionierte Eisenbahnen
47D Strassenbahnen, Trolleybusbetriebe verbundeéyutobuslinien
47E Luftseilbahnen / Skilifte
48A Schifffahrtsbetriebe
49A Strassentransportbetriebe
50A Luftfahrtsbetriebe, Luftfahrzeugunterhaltsieie
Trade 52A Handels- und Lagerbetriebe
52AG Allgemeiner Handel
52AH Stahl-, Metallhalbzeughandel
52AK Baumaterial-, Holzwerkstoffhandel
52AL Brenn-, Treibstoffhandel
52AM Landwirtschaftliche Genossenschaften
52AN Lagerhauser
52AR Spezielle Grossverteiler (Migros)
52D Altstoffhandel, Recyclingbetriebe
52T Getrankeherstellung, Gerankehandel
52TA Getrénkeherstellung
52TB Brauereien
52TC Getrankehandel, Getrankedepots
Electricity 55A Kraftwerke, Stromverteilungsbetreeb
55C Frei- u. Kabelleitungsbau
55D Elektroinstallationsgeschéfte
56B Gasversorgungsbetriebe, verbunden mit Eléférzersorgung
Administration 60F Kaufm. u. techn. Biros, Verwaljen, Reisedienste, Verkaufsladen
60FC Buros, Verkaufsladen, Reisedienste
60FD Technische Biiros
61A Allgemeine Bundesverwaltungen, Postbetriebe
70C Verleih von Personal
70CA Ausleihe Betriebspersonal
70CB Ausleihe Biropersonal
99B Programme fiir die voribergehende BeschéftigomgArbeitslosen
Workshops for disabledg ~ 71A Invalidenwerkstétten
Vehicle related 13D Reparaturwerkstatten fur Strassenfahrzeugewiatschafts- und Baumaschinen
companies
13DA Reparaturwerkstatten fir leichte Motorwaggervice-Stationen
13DB Reparaturwerkstatten fir schwere Motorwagen
13DC Reparaturwerkstatten fir Landwirtschafts- Badmaschinen
13DD Reparaturwerkstatten fur Fahr-, Motorfahrd iotorrader
13E Karosseriewerke, Autospenglereien u. Lackigtai@/NVaggonfabriken, Bootsbaubetriebe,
Flugzeugwerke
13EA Karosseriewerke
13ED Autospenglereien und Lackierwerke Mitbeteifig Autospenglereien und Bootsbaubetriebe
Electrotechnic 15D Elektro-, Informations-, Mediainund Zahntechnik, Uhren und Schmuck
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NANO-INVENTAR FRAGEBOGEN:
Grunddaten des Unternehmens

Diese Erhebung erfolgt mit Unterstitzung durch SUVA, BAG, BAFU, SECO und AFSSET (FR}. Samtliche
Angaben unterliegen der Geheimhaltung. Die Identitat des Unternehmens wird einzig gegeniiber der SUVA
offengelegt.

Ihr Unternehmen  (Institution/Organisation) wurde per Zufall aus s&milichen SUVA-Klienten ausgewahlt. Bitte
retournieren Sie den Fragebogen auch wenn Sie kein Produktionsbetrieb sind oder keine Produktion in der Schweiz
haben: flllen Sie dazu diese erste Seite aus und nutzen Sie die Fragen 7. und 8. umn dies klar zu machen.

Diese Spalte
leer lassen
Grunddaten des Unternehmens
1. Firmenname: 1. .
2. Adresse (Hauptsitz): 2. s
3. Kontaktperson 3. &
4. Ungefdhre Anzahl Mitarbeiter: 4. -
5 SUVA-Nummer: 5. SUVA: 2
6. Was ist lhre Branche? 6. &
7. Haben Sie eine Produktion? 7. a) lJa b) MNein ;f:
c) wenn ja, wo? Postleitzahl:
8. Bemerkungen zu den Grunddaten des | 8. .
Unternehmens?
Definition: Nanopartikel sind definitionsgemass kleiner als 100 Nanometer (=0.1um). Fur diese Studie
interessieren wir uns aber fir samiliche Partikel kleiner als 1000 Nanometer (=1um), siehe Erklérungs-Blatt. Im
Folgenden werden wir daher nach , Submikrometerpartikel* (Partikel <1pm) oder sub/um Partikel fragen
Werden bei lhnen synthetische Submikrometerpartikel hergestellt oder verwendet?
9. Werden bei lhnen sub/um Partikel e
9.1. hergestellt? 91 a)llJa b) [ | Nein ¢} [ | weiss nicht 1c
9.2. verwendet? 92 a) |Ja b) Mein ¢} | | weiss nicht 8%:
9.3. durch Bearbeitung von Produkten 93 a)llJa b) [ | Nein  c) | | weiss nicht oy
freigesetzt? (nicht gemeint sind e
Dieselpartikel oder Schweissrauche 5aa
efc. siehe Informationsblatt) Fo
9.4.in Zukunft geplant 94 a)l]Ja b) [ | Nein c) [ | weiss nicht

Falls Sie keine sub/um Partikel verwenden oder herstellen geben Sie uns bitte an, warum Sie dies NICHT tun:
kein Anwendungsbedarf gesundheitliche Bedenken weiss nicht
technische Grinde zu teuer anders, ndmlich:

Hinweis: Falls Sie die Fragen 9.1 bis 9.3 mit ,,nein“ angekreuzt haben und keine sub/um Partike! verwenden
oder produzieren, kénnen Sie den Fragebogen hier abschliessen und an das institut de santé au travail
zurtickschicken.

lch bestitige, dass diese Erhebung nach bestem Wissen und Gewissen ausgefullt wurde
Ausgeflllt von (Name): Funktion: Unterschrift:

Bitte bis Ende Februar 2007 zurlicksenden

Figure 14: General questions to the companies, Gean. All pages were personalised with
the SUVA number of the company (XXX-XXXX.XX).
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Figure 15: Questions about the types and amounts aednanoparticles, German. All pages
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Grunddaten des Unternehmens MIT sub/um Partikeln

10. Welches sind die hierarchischen | 10. a)|_| Linien-/Produktionsleiter b)|_| Direktion
Stufen, die sich mit c)| | Sicherheitsheauftragter/Hygieniker
Sicherheitsfragen zu sub/um d)[_| anders, namlich:
Partikeln beschaftigen?

11. Ist das Unternehmen einer 11. a) EKAS-Nr: byl | nein, keine Branchenltsung

Branchenlésung angeschlossen?
Nummer oder Tréiger angeben.

oder Trager:
(z.B. Nr. 7, Trager: Textilverband Schweiz)

12. Gibt es einen Arbeitsmediziner
oder Arbeitshygieniker in [hrer
Firma?

12.1 Arbeitsmediziner a)yl |Ja b) | Nein c)| |extern
12.2 Arbeitshygieniker ayl |Ja b) | Nein c)| |extern
12.3 Sicherheitsingenieur a)yl |Ja b) | Nein cj| |extern
12 4 Sicherheitsbeauftragter aj| | Ja b)l | Nein c)| | extern

13. Wie haufig werden Angestellte
Uber méagliche Gefahren von

13. a)| | beijedem Auftrag b)| | ca. 1x pro Woche
c) | ca 1x pro Monat  d) | ca 1x pro Jahr

sub/um Partikeln informiert? e)|_| anders, ndmlich:
f) [ | nie
14. Enthalt die technische 14. a)l | Ja byl | Nein
Beschreibung lhrer Produkte c) wenn ja, welchen?

einen Hinweis auf sub/um
Partikel?

15. Welche sub/um Partikel
verwenden Sie? Bitte geben Sie
alle verfugbaren Informationen
an.

Beispiele fir Prozess:
JLackherstellung” oder
JLackierung® und fir Endprodukt:
JLackfarbe" oder
Mobeloberfliche”

Bitte verwenden Sie die
Rickseite oder ein Zusatzblatt,
wenn lhre Firma mehr als drei
Partikeltypen verwendet.

15. a)Produktname 1:
b)Partikel-Substanz:
c)Prozessbezeichnung:
d)Endprodukt:
ejmittlere Partikelgrosse

f) Partikelname 2:
g)Partikel-Substanz:
hyProzessbezeichnung:
i} Endprodukt:

i) mittlere Partikelgrisse:

k)Partikelname 3:

I} Partikel-Substanz:
mjProzessbezeichnung:
njEndprodukt:

o)mittlere Partikelgrésse

16. Frage zur Lagerung:

16.1. Welche ungefahren Mengen
sub/um-Partikel sind bei lhnen
Durchschnittlich an Lager?

16.2. In welcher ungefahren Menge
erfolgt eine Zulieferung zu
Ilhnen? (lhr Einkauf)

16.3. Wie oft werden sie zugeliefert?

16.4. In welcher ungefahren Menge
erfolgt eine Ablieferung an den
Kunden? (Ihr Verkauf)

16.5. Wie oft werden sie abgeliefert?

Falls Sie mehrere sub/um Partikeltypen haben, beantworten Sie

diese Fragen bitte fur jeden Partikeltyp einzeln (Rickseite oder

Zusatzblatt)...

16.1 a)_lg b) kg ¢
g)_ anders namlich:

100kg o)t e 1100t ) [kt

162 a) g b) kg cj [100kg oy t e) 100t )| kt
g}l anders namlich:

16.3 a)l | pro Woche b)| | pro Monat c)l | pro Jahr
dy | anders namlich:

164 a) g b) kg c)l |100kg d) It e)l [100t ) |kt

g} anders namlich:

16.4 a)| | proWoche b)
d) | anders namlich:

pro Monat c)l | pro Jahr

Bitte bis Ende Februar 2007 zuriicksenden

were personalised with the SUVA number of the compay (XXX-XXXX.XX).
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Diese Spalte
leer lassen

0=
b
10.c
10d

11a
11b

121a
12.1b

12ic
122a
12.2b
12.2¢c
123a
12.3b

laag
12 4
12.4b
124c
122
12b

13d
12e
131

14a

e

15a
18b
15
15.d
15e
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Bei metireren Prozessen
bitte mit einer Nummer
versehen

33
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Produktions-Prozess Blatt (Prozess-Beschreibung)

Wenn Sie in mehreren Prozessen subdum Fartikel verwenden, dann fotokopieren Sie bitte dieses Blatt
und nummerieren Sie die Kopien. Wenn mehrere sub/um Partikel in einem identischen Prozess
vorkommen, kénnen Sie die Seite einmal ausfiillen und auf der Riickseite die Partikel beschreiben.

)

17. Beschreiben Sie den Prozess kurz: | 17.
Z.B. Herstellung Photopapier XYZ
18. Verwendete Partikel in diesem 18. a) Produktname
Prozess (bitte geben Sie auch b} Grundsubstanz:
Eigenproduktion an)? c) mittlere Teilchengrosse: [nm]
19. In welcher Form kommen die 19. a)| | Pulver b)[ | Dispersion/Flissigkeit
sub/pm Partikel im Prozess vor? c)|_| andere, ndmlich:
20. Jahrlich ungefahr umgesetzte 20. [kg/Jahr]
Partikelmenge in diesem Prozess | oder [Liter/Jahr] mit Konzentration [a/Liter]
21 Art der Anlieferung: 21, a)l | Fass byl | Tank c)l | Feststoff
dj | Sack e) | Big Bag
f) [ | anderes, namlich:
22. Gibt es ein Zwischenlager fur 22. a)l_|Ja b)[_| Nein
diesen Prozess?
23. Gibt es Umschittungen? 23 a) |Ja b)l | Nein
24 Dauer/Haufigkeit des Prozesses:
24.1. Wie hédufig findet der Prozess 24.1 a)|_| pro Tag b)[_| pro Woche c¢)[_| pro Monat
statt? dj | anders namlich
242, Wie lange dauert er? 24.2 a)l | Minuten b)l | Stunden c) | Tage
d)|_| anders ndmlich
25. Welche Schutzvorkehrung haben 25 a)l | geschlossener Prozess
Sie getroffen? byl | Kapelle/Kapselung/Einhausung
c)| | halboffene Erfassung: z.B. Kabine
d)|_| offene Erfassung: Quellenabsaugung, Saugrohr
e) | geschlossener Schutzanzug
f) [ | Atemschutz g)[ | Brille h)[_| Handschuhe
i) keine
i) andere:
26. Raumliftung:
261, Gibt es eine Luftrickfuhrung? 261 a) | Ja b)l | Nein c)l | weiss nicht
26.2. Welcher Ruckfuhrungsgrad? 26.2 a) kS b)l | weiss nicht
26.3. Wird diese Luft gefiltert? 263 a) | Ja byl | Nein c)l | weiss nicht
264 Was ist der Abscheidgrad dieser | 264 der Abscheidegrad ist: %o
Filter, (oder die Filterklasse)? (oder die Filterklasse ist )
27. Wie viele Personen sind 27.  a) Anzahl der unmittelbar beteiligten Personen:
unmittelbar am Prozess beteiligt b) Anzahl der Personen im gleichen Raum:
oder befinden sich im Raum? c) davon etwa % mannlich und % weiblich
28. Ist Ihnen der Mittelwert der Partikel- | 28.  a) | Nein
Exposition am Arbeitsplatz bekannt b)l | alveolengdngiger a-Staub: [pgfm:‘]
{geben Sie Werte an, die ihnen c)| | einatembarer e-Staub: [pgfmal
bekannt sind)? dj| | Teilchenzahl: [Anzahlicm®)
e) | andere, ndmlich:
29. Eintrag in die Umwelt:
29.1. Gibt es eine Abfallbehandlung fir | 29.1 a)l | Ja, byl | Nein c)l | weiss nicht
diesen Prozess? djl | keine Abfille in diesem Prozess
29.2. Gibt es eine Vorreinigung der 29.2 a)[ | Ja b)l_| Nein c)|_| weiss nicht
Abwasser fir diesen Prozess? d)l | keine Abwasser in diesem Prozess
29.3. Gibt es ein firmeninternes 293 a) | Ja byl | Nein c)l | weiss nicht
Recycling der Materialien?
294, Erfolgt eine Filterung der Abluft? |294 a) | Ja byl | MNein c)l | weiss nicht
29.5. Was ist der Abscheidegrad der 29.5 a)Abscheidegrad ist: Yo
Abluft-Filter? b)[_| kein Filter c)|_| weiss nicht

Diese Spalte
leer lassen

18a
18b
18¢
19a

15b
18¢

21a

22t

2.c
26.2a

26.3b

ITa

e

28a
28b
2Bc

28e

25.1a
29.1b
23.1c
283d
28.2a
29.20
29.2¢
aiad
28 3a
29.3b

28.4a
2540
2l
28.5a
29.50
20.5¢

Bitte bis Ende Februar 2007 zurlicksenden
an das Institut de Santé au Travail, Rue du Bugnon 19, 1005 Lausanne

Figure 16: Specific questions about the applicatiorand the used protection means,
German. All pages were personalised with the SUVA umber of the company (XXX-

XXXX.XX).
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Quelques i inaires

Pourqusi n

iventaire?

Cele étude permettra doblenir des informations sur [ufiisation el lappiication des
nanoparticules en Suisse et de didentifier les risques éventuels pour la santé et
lenvironnement. Elle aidera aussi & I'élaboration d'un programme adéquate de protection au
travail et de protection de lenvironnement. Au niveau européen les états membres sont invité par
le plan d'action «nanotechnologies» du commissariat de I'UE a dresser un tel inventaire sur
Putiisaton et [appiicaion des nanoparticules ainsi que sur expositon quien découle

Quiest-ce que
o-

les na
particules?

Lo pervoparitalas son tes. pestcales oAt 1o Gamake S Il paiC oo TO0TaRoaTes
(= 0.1um) dans deux dimensions au moins. Exemples: carbon black (noir de charbon), oxydes
de métaux (.ex. S0z T10;, AlOs, Z10 et Fe209Fo50,, c), nano-composites, nenofubes de
carbone, dispersions de polymére, quantum-dofs, etc

Comperses 8 des:paticules de pls arande: dinension les nenopsrlaies:diférent po fours
propriétés chimiques, mé opliques,
115 Toro tohdanes A< sa0kckséie) O A S aGaor. Oo proceseus counst £ oo St o
leur nombre mais a une augmentation de la taille des particules. La structure de base des
nanoparticules reste toutefois souvent intacte.
Cette étude ne s'intéresse pas aux particules qui, comme sous-produits, découlent par
exemple du coupage thermique, du soudage, de la soudure, du meulage métallique ou de
la fonderie de métaux. Les gaz d

Quels sont les
potentiels liés

aux nano-
particules?

Les propristés spécifiques_chimiques, mecaniques, eleclnques opliques, magnétiques ou
biologiques rendent ces particules pour de nouvelles mais soulévent
CEBIOMGHH i Gealion o UGk Peciiss i I GG HE oL T o

Pour certains types de nanoparticules, il existe, basés sur I'expérimentation animale ou cellulaire,
des indices de potentiel de danger pour la santé. A 'heure actuelle, aucune conclusion définitive
ne peut toutefois &tre tirée de ces quelques études.

Pour obtenir une bonne analyse des risques, il faut non seulement connaitre a) les effets sur la
santé mais aussi b) le nombre de personnes exposees et o) le niveau et la durée de exposition
A Theure actuelle et selon les experts, I iques a lieu avant
tout sur le lieu de travail, C'est pour pouvoir veiu coto Expusition Us. €8 nane-inveraS
Suisse a été créé.

Pourquoi nous
intéressons-
nous aux
particules de
moins de
1000nm?

Celte élude portera sur Toutes les particules Wnferieures @  Graphique: Courbe de

1000 nanométre (<1um). Cela a & voir avec la distribution de la taille distrbution
des particules. Le graphique ci-contre montre une courbe de  hypothetique de
particules de 200nm

distribution hypothétique pour des particules de 200 nm maximum
(N.B.: selon le type de nanoparticules, les courbes de distribution
peuvent étre complétement différentes). Une partie de ces particules %
posséde une taille inférieure a 100 nanométres, on parle alors de
nanoparticules. Au cours d'un processus indusriel plus important, la
part de ces pelites particules peut augmenter et atteindre une certaine
importance. C'est pourquoi, on s'intéresse autant aux particules qu'a

leur distribution granulométrique. i s

Dans quelles
applications y
a-til des

nano-
particules?

Des nanoparticules synthéliques ou manufacturées (y compris des MoIECuIes organiques) sont
souvent vendues sous forme de nano-poudres, liquides dispersifs ou pates. Parfois elles sont
&laborées directement par des processus de production. Certaines applications des
nanoparticules sont connues dans les domaines suivants: cosmétique, alimentaire (fourrage,
i simentalres pour e sport, embaliage de nouriur), ratement des surfaces métaliques,
raitement des surfaces optiques et peintures. D'autres applications sont encore en pha

Les i Gan Jog doméines 06 18 medewiio ot 08
la protection de Cette & est loin d'étre exhaustive.

Protection des
données

Celle enquéte est soutenue par les organismes suivants: SUVA, OFSP, OFEV, SECO et
AFSSET (FR). L'identité de I'entreprise ne sera connue que de la SUVA. L'Institut universitaire
romand de Santé au Travail a élaboré un accord de confidentialité avec la SUVA. Les offices
fédéraux recevrunl un rapport sous forme anonyme.

Informations

Risques de (FR),
Pl fracton 3008 5306 oty risques liés aux nanoparticules synthétiques en Suisse (FR),

Rapport de a Royal Sociely pou faie face au défl thique, médical et social de a

Nanotechnology. Smal matter, many unknowns? Brochure do la SuissRe (IMB, EN),
oL 4_Nano_en'pdf

Point de vue de la SUVA: Nanoparticules sur le lieu du travail (FRL
an

XXX-XXXX.X

Institut universitaire romand de Santé au Travail /!sg\

XXXXXXX.X

NANO-INVENTAIRE:

Institut universitaire romand de Santé au Travail j@g\

Information de base sur I'entreprise

Cette enquéte est soutenue par les organismes suivants: SUVA, OFSP, OFEV, ssco # AFSSET (FR).
nti

Toutes les informations
communiquée par IST qu'a la SU

obtenues seront soumises a confidentialite. L
VA,

entreprise ne sera

Vetre enlreprise nsttutin/organisation) a € chosie au sort parmi lous es clients de la SUVA. Veullez i vous

plait retourner ce questionnaire, méme si vor

rempnr cete premgre. page et dutiiser les questions 7. et 8. pour clarifier ce fait.

Données générales

Pentreprise

Nom de T'entreprise:

~

Adresse (siége principal) 2,

Personne de contact:

Nombre de prox.)

(apy
Numéro-Suva (vo.renveloppe)

SUVA:

Quelle est votre branche d'activite?

MEEER
FEEER

"Avez-vous un site e production en
Suisse?

a)_Toui b)T'ne
€)si oui, 0u? Numéro nosba\

=]

Remarques concemant les données |8,
générales?

us n'avez pas de production ou pas de production en Suisse. Merci de

Définition des

ultrafines: les

ont une taille inférieure &

100 nanométres (=
1000 nanometres
submicrométriques (particules <1um) ou de

0.1um). Nous nous intéresserons dans cette enquéte aux particules inférieures &
um). Ainsi dans ce questionnaire, nous parlerons de «particules

particules sublum (voir feuille d'explications)

Dans votre entreprise, des particules sub/um

sont-elles produites, utilisées ou libérées?

9. Dans votre entreprise, est-ce que des
particules sub/um sont

I'exclusion des combustions et du

ge)
9.4.prévues dans le futur?

9.1, produites? 9.1
9.2 utlisées? 92
9.3.libérées par des processus? (4 9.3

soudage; 94

a)lJoui  b)[Jnon  ¢)[]pasconnu
a)lloui  b)lnon  c)[pasconnu
a)l] oui b)[CInon  ¢)[] pas connu
a)_| oui b)Inon  c)[ ] pas connu

Sivous n'utilisez pas de particules sub/um, merci d'indiquer pourquo

pas de nécessité
raison technique

[ trop cher

considération santé ] pas connu

[] autre; spécifier

9.3, vous pouvez arréter icile questionnaire et le

renvoyer a lnstitut Universitaire Romand de Santé au Travail.

E‘ Vous avez coché «nen» aux questions 9.1 &

)

Je confirme que ce questionnaire a été rempli en toute bonne foi

Rempli par (nom);

Fonction:

Signature:

A renvoyer dici |a fin du mois février 2007

Institut universitaire romand de Santé au Travail /E@S\

XXXXXXKX

Plusiours prosescus?
Fimavoret s poges

du

Pr de p

n

e pas
E Information de base sur I'entreprise utilisant des particules sublpmj o
o Merci de photocopier et de numéroter cette page pour chaque processus rmpquuant des particules sub/um
différentes. Siily a plusieurs types de particules sub/um pour un seul et méme processus, vous pouvez alors
10. Quel est le niveau 10. a)] de Er vous épargner ia peine de remplir cette page plusieurs fois en indiquant un/qusmem le type de particules Lol
qui soccupe de la sécurité lige b)__ responsable de sécurité/hygiéne 10 utilisées sur a page verso, oo
aux particules sub/pm )| direction = e
)] autre; spécifier. 77, Description du processus, p ex. 17 o
_ __ _ production de papier photo XYZ
11 Lentrepnise fail-elie pare dhune: {1 1FAIMEEOESTE s 18. Particules Utilisées dans ce processus | 18 a) nom du produit s
solution de branche? Indiquez e | ou: nom de la solution de branche: s (niauez ausi vl propreproducion b) substance de base: ®
nom de la solution (par exemple: no7 Fédeération textile suisse) v.p) &) taile moverni des paricik [m]
= b)L| Non, pas de solution de branche T Seis quelle forme les particules sub/im | 19._a)L_| poudre b)_ | dispersion/liquide i
12. Y a-til un medecin du travail ou | 12.1 médecin dutravail )| ] oui b) Inon o) | externe existent-elles dans votre processus? Sl i
un hygiéniste du ravai dans _ o i W
votre entreprise’ 12.2 hygiéniste du travail  a) | oui b) Inon c) | externe iz 20, Quantts approximative fabrqués paran |20, Taran N
: s ool T = ] dans ce processus ou [l e jan] avec [gfitre]
12.3 ingénieur de sécurité a)loui b)Tnon  ¢)] externe 2 21 Type de conditionnement uliis parle |21, a) I fat Citerne )| corps solide B
0w |} 21c
124 chargé de sécurité  a)l oui b) Inon c)[] exteme Be foumisseurpourialimison ;’)‘U ol Spég‘erb'g bay 5
73 A quelle fréquence les employés | 13, a)\ Ta chaque commande  b) || env. Tx par semaine 12 _ k]
sont-ils informés sur les dangers ) [ env. 1x par an pivd 22 Y a-t-il un stockage intermédiaire de 22. a)l loui b)_non 2
potentiels des particules o particules dans ce processus’
sub/pm? ) [ jamais nr 23_ Y a-til transcasement des particules? | 23. a)l_| oui b)[_ | non e
14 La description technique du 14 a) | oui b) [non - 24 Durslfréquence du processus paran b)) | parsemane <) ] parmois un
produit contient-elle des o) si oui, lesquelles? e 24.1. Quelle estIa fréquence du processus? d) autre; spécifier e
indications relatives aux .- 24.2. Quelle est la durée du processus? 242 a)_| minutes b)[_| heures o)l jours ey
particules sub/um? d)[] autre; spécifier g‘:’;
5. Quelles particules sub/um 75, ajnom du produit 1 25. Moyens de protection: 251 a)] processus fermé zn
utilisez-vous? Donnez toutes les bsubstance de base: 182 25.1. Quelle type de protection avez-vous b)l_! hotte/capsule 2%
informations disponibles: c)nom du processus: ] hoisie: ©)[_] captage semi-ouvert: cabine E
dyproduit final: i d)[] protection compléte £
Exemple: processus etaille moyenne de la particule: &)L captage ouvert- aspiration  la source: B
«production de vemnis» ou f) [ masque g)[ ] lunettes h)[| gants 2y
«vemissage», produit final ) nom du produit 2: i) [ aucune -
«vernis» ou «surface de g)substance de base: s i) [] autre; spécifier:
meuble» h)nom du processus: b+ 26. Aération du local - —
i) prod final = 26.1. Y atil un recyclage de I'air? 261a)Joui  b)Inon ) pasconnu
Sivous uisez plus de tros i taille moyenne de la particule: ' 262 Si oui, quel % de recyclage? 262a) % b)|pasconnu
types de particules sub/jum — 26.3. Si oui, lair est.l filtre? 263a) Joui  b) Inon ) pasconnu
veuillez utiiser la page verso K)nom du produit 3 26.4. Si oui, quel est le taux de déposition | 26.4 le taux de déposition est %
svp. 1) substance de base 15 (ou classe de filtre)? (oula classe de filtre est: )
m) nom du processus: i 27. Combien de personnes sont associées | 27.a) nombre de personnes liées aul processus 2
n) produit final 1o directement au processus de production b) nombre de personnes dans le méme local e
o) taille moyenne de la particule: ! ou sont localisées dans le méme espace c) dont & peu prés 9% hommes et % femmes
16. Stockage Sivous avez plusieurs types de particules, veuilez specifier 1a o de production?
réponse pour chacune d'entre elle en utilisant la page verso ou une 116 28. Connaissez-vous I'exposition moyenne a [ 28. a)[_I non ot
page additionnelle s.v.p. ) la place de travail? (donnez les valeurs b)[_| poussiéres alvéolaires -a [pg/m?) ze
16.1. Quelle quantité de particules | 16.1a)_lg b)_ kg c)[1100kg d)_t e) 1100t ) Ikt el connues)? )| poussiéres inhalables -i [ug/m #
avez-vous en stock? )l autre; spécifier )L nombre de particules: Tnombre/em’]
(approx.): 2)[ | autre; spécifier
16.2. Quelle quantité vous est liviée [16.2a) g b) kg ¢)[1100kg d)[ It e)l]100t f)[ Ikt 29 Atteinte a I'environnement: C
ar vos fournisseurs (par 9)[_| autre; spécifier Y a-t-il un traitement particulier des 29.1 a)[_] oui b)[ non ¢)[_| pas connu 21
fivraison) (approx.)? déchets dans ce processus? )] pas de déchets fonsce pecissts
16.3. Fréquence de livraison parle | 16.3 a)[_| par semaine b)[| par mois ) paran 292 Y a-til un traitement particulier des 292 a;F oui  b)lno (] pas connu
fournisseur? )] autre; spécifier eaux usées dans ce processus? | pas d'eaux I el e processus
29.3. Y a-tiil un recyclage des matériaux 293 a)!" oui b)J )l pas connu
16.4. Fréquence de livraison avos | 16.4 a)[ | par semaine b)[ | par mois )] paran dans votre entreprise?
lients? d)[ autre; spécifier 29.4. Y a-t-il un recyclage de lair sortant du |29.4 a)[ | oui b)[| non )| pas connu
processus?
16.5. Quelle quantité liviezvousa  [165a)_lg b) kg c)1100kg )it e)l100t Ikt 29.5. Quel est le taux de déposition des | 29.5 a)le taux de déposition est:
vos clients (par livraison)? o) autre; spécifier: filtres de recyclage de Fair? b)[ | pas de filtrage de I'air sortant )\ | pas connu

Figure

A renvoyer d'ici |a fin du mois février 2007

17: Questionnaire in French

A renvoyer d

i la fin du mois février 2007

a l'nstitut de Santé au Travail, Rue du Bugnon 19, 1005 Lausanne
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ist

Institut universitaire romand de Santé au Travail /ng\

Perché sifa
questo “nano-
inventario™?

i preliminari
Questo sludio ci_permetie dottenere delle informazioni SulTliizzo delle nanoparticelle in
Svizzera e puo aiutare a riconoscere i rischi per la salute e per l'ambiente o a stabilire una
protezione professionale e ambientale adeguata. Anche la UE & attiva nel piano d'azione
nanlecnologiex. La commissions invia gl st membri  stabiife un inventario delfimpiego
e dell
i

derivanti dall’
tm

Cosa sono le
nanoparticelle?

Sono paricelle con un diameiro nferiore 8 700 nanomet (0.Tym) n aimeno 2 dimension
Per esempio: carbon black (il nero fumo), ossidi di metalli (per es.: SiO, 0 &
Fe203/Fes0s), nano-compositi, nanotubi di carbonio, dispersioni di polimer, quatun

Paragonate a particelle di dimensioni maggiori, le nanoparticelle si differenziano per

proprieta chimiche, meccaniche, ottiche, magnetiche o biologiche. Le nanoparticelle hanno

tendenza ad agglomerarsi o ad aggregarsi. Durante questo fenomeno il numero di particelle

diminuisce e la taglia aumenta, ma la struttura di base delle nanoparticelle resta intatta

In questo studio non ci interessiamo alle particelle che derivano come sottoprodotti da

processi quali: il taglio termico, la saldatura, la molatura metallica o la fusione di

metallo. Anche le emissioni dei motori non sono

Quali sono i
potenziali

perica dele

nanoparticelle?

Le propicta chimiche, meccaniche, elliiche, offche, maghetiche o bickgiche di queste
particelle le rendono er delle nuove anche dei nuovi
tischi per la salute e per I'ambiente. Per diversi tipi di nanoparllcelle i sono indicazioni di un
potenziale pericolo basato su sperimentazioni animali o cellulari. Restano comunque molte
incertezze per molti tipi di particelle. Per un‘analisi del rischio si devono connoscere: a) gli
effetti sulla salute, b) il numero di persone esposte e c) il livello e la durata dell'esposizione.
Secondo gli esperti I'esposizione alle nanoparticelle sintetiche avviene soprattutto sul luogo di
v i vl e copisiens o ok hesiiohieno sizea & sk crots,

Perché ci
interessiamo
anche alle
particelle fino a
1000 nm
(<1um)?

In queso Studio ci interessiamo a tulte I particelle iU piccole
1000 nanometri (<1um, sub-micrometriche). La ragione i questo
inkstoecs 4 Bova el disbiions: dole. Umcione: o6
particelle. A fianco si puo vedere una curva di distribuzione
ipotetica per delle particelle con un massimo di 200 nm (Nota
questa curva & solo indicativa - secondo il tipo di particelle le curve
di possono essere differenti).

Si vede benissimo che una parte di queste particelle & pit piccola
che 100 nanometri, si tratta di nanoparticelle. Se si stabilisce un
processo industriale con delle quantita elevate di particelle questa parte di piccole particelle
pus feagiungots (n'impodianzs consdermola E per questo motivo che ci interessiamo anche

le particelle

fico: Curva ipotet
della distribuzione di un
tipo di particelle i 200nm

In quali
processil-
applicazioni vi
sono delle
nanoparticelle?

Le particelle_sintetiche o manufate (incluse_molecole organiche) sono vendute come

nanopolveri, come liquidi, come paste o sottoforma di nanotubi di carbonio. Sono ben

conosciute le applicazioni nei campi_seguenti: cosmesi, alimentazione (foraggi, additivi

alimentari per o sport, imballaggi per cibo), trattamento di superfici metalliche, trattamento di

superfici ottiche, pitiure e molte altre applicazioni ancora in fase di sviluppo. Vi sono

applicazion anche nel campo delia medicna @ della prtezion delfambiente. Questo clenco
industriali possibili & lungi dall'essere esauriente

Protezione dei
dati

Ouesm inchiesta & sostenuta dalla SUVA, T'UFSP, 'UFAM, il SECO e I'AFSSET (FR). L'identita
della vostra ditta sara conosciuta solamente dalla SUVA. L’ “Institut de Santé au Travail” ha un
accordo di confidenzialita con la SUVA. Gli uffici federali riceveranno solo un rapporto reso
anonimo.

Uiteriori

Rischi della
* Piano d'azione nanoparticelle sintetiche 2006 2009,

himiPlang=t

-
« Rapporto della Royal Society per far fronte alla sfida etica, medica e sociale della
EN

Nanotechnology: Small matter, many unknowns? Opuscolo della SwissRe (1MB, EN),
ULUR SSAKZFISFILE/PUbIO4_Nano_en pdf

Punto di vista della SUVA: Nanoparticelle sul lavoro,

an

nim

XXX-XXXK.X

=

E Informazioni di base della ditta con particelle sub/pym Hon tarpice
10. Quali sono e strutture 10. a)[ | responsabile di linea / produzione u
gerarchiche che si occupano b)[_] responsabile della sicurezza / igiene 12
della sicurezza in relazione con c)[_| direzione 20
Ie particelle sub/um? )] altro; specificare
11 La ditta si & associata a una 11 a) Numero-CFSL. i
soluzione settoriale (per rami o nome della soluzione settoriale: s
professionali della CFSL)? (p.es. Federazione tessile svizzera)
Indicare il nome della soluzione b) [ Nessuna soluzione. se(lona\e
12. E presente un medico del lavoro | 12. s oo v al sl b Ino o Jestemo
0 un igienista del lavoro nella 12.2 igienista del lavoro a)[ si 0 c)l_| esterno
vostra ditta? 123ing. dellasicurezza ) |si b) Ino c) |estemo
12.4 incaricato della sicurezza
a)lsi b Ino c)]estemo
13. Con che frequenza gli impiegali | 13. )] con ogni ordinazione ) || ca. 1 volta alla settmana as
sono informati sui pericol c)l_ ca. 1 volta al mese d) [ | ca. 1 volta al'anno e
potenziali delle nanoparticelle? &)l altro; specificare. e
) [ mai ]
14. La descrizione tecnica del 14. a)l Isi b) [Tno us
prodotto contiene delle <) sesi, quali? s
indicazioni relative alle e
15. Quali particelle sub/um sono 15. a)nome del prodotto 1:
usate nella vostra ditta? Date bjsostanza della particella: w
tutte le informazioni disponibili. c)nome del processo: bod
Esempio: processo: «produzione d)prodotto finale: &
di vemnici» 0 «erniciatura», e)dimensione media della particella:
prodotto finale: everici» o
«superfici di mobiiy. f) nome del prodotto 2
g)sostanza della particella: 181
Se manca lo spazio — vogliate h)nome del processo: e
usare il verso del foglio. Se i) prodotto finale: sg;
usate piti di tre tipi di particelle ) dimensione media della particella:
ub/um — vogliate utilizzare il
etra della pagina. k)nome del prodotto 3:
s 5
m)nome del processo: 15n

njprodoito S
media della particella:

16. Stoccaggio

16.1a)Jg b) kg c)[1100kg 100t )kt
16.1. Che quantita di nanopamceue )L altro: specificare:
avete in stock (appros.)?
16.2. Che quantita e consegnata 162a) Jg b) kg c)[1100kg o)t e J100t [ Ikt
dai vostri fornitori (ad ogni g)[| altro; specificare
consegna)?
16.3. Qual & Ia frequenza delle 16.3a) lallaset  b)[ |almese )[] allanno
consegne da parte dei d) altro; specificare
fornitori?
16.4. Che quantita viene consegnata | 16.4 a)_lg b) kg ¢)[1100kg )t e)J100t f) [kt
e clienti (ad ogni ) altro: specificare:
consegna)
165. Gon ehe frequenza & 5a) lallaset  b)_almese ©)[] alanno
consegnata ai vostr clienti? d)_| altro; specificare:

Se uilizzate va tipi di particelle, vogliate specificare [a isposta per
ogni tipo utiizando il retro della pagina o \gendo una pagina i

i
ATt e)\

A ritornare entro fine febbraio 2007

Figure 18: Questionnaire in Italian

XXXXXXXX

"

Insitut universitaire romand de Santeé au Travail /!@g\

NANO-INVENTARIO:
Informazioni di base concernenti la ditta

C

Questa inchiesta & sostenuta da SUVA, UFSP, UFAM, SECO e AFSSET (FR). Le informazioni sono scmoposﬂ

alla confidenzialita. L'identita della ditta sara resa nota solo alla SUVA.

XXXXXXKX

La vostra sacieta (istituto/organizazione) é stata selezionata per caso tra le societa clienti della SUVA. Vi saremo
grati se ritorerete il questionario, anche nel caso in cui non avete un'unita di produzione o se 'unita di produzione
non € situata in svizzera. Potrete in questo caso compilare soltanto la prima pagina precisando queste informazioni

alle domande 7 & 8.

Dati generali sulla ditta
1._Nome della ditta
2. Indinizzo: (Sede principale) 2.
3__Persona di contatto 3
4 Numero di (appros.) 4
5. Numero SUVA (si trova sulla busta): _|5. SUVA:
6 Quale &l vostro settore? 3
7. Avete una produzione propria? 7. alls B no
)| Se si, dove? Numero postale
8 Osservazioni concementi dati
enerali

Definizione delle ultrafini: Le sono pi piccole di 100 nanometri
{=.0.1um).Per quesia inchiesta cineressiamo alle paticel nfror 1000 nanometr (= fum). n
questo «particelle (particelle <1um) o particelle
sublpm (vedile raglom nel foglio «informazioni preliminari»).
Nella vostra ditta producets utilizzate o liberate delle
9. Nelle vostra ditt

nancpamcel!e/pamce!le ultrafini sono : 9.1 a)]si vllno  ollnonso
9.1.prodotte? 92 a)llsi b)ino ) lnonso
9.2_utilizzate? 93 a)si b)[] no )/l non so
9.3.liberate durante un processo? (senza

combustione né saldatura)
9.4.previste in futuro? 94 allsi vllno  ollnonso

Se pon unllzza(e nznopamcene indicatene per favore la ragione
Cln L] considerazioni di salute
[l troppo care

(| non conosciute

m| ragranl (ecnvche ] altro; specificare

nanoparticelle, potete concludere qui il questionario & itomario all” cInstitut de Santé au Travail»

Confermo che questo questionario & stato riempito in buona fede.

Riempito da (nome) Funzione: Firma:

A ritornare entro fine febbraio 2007

Variprosasei? Numerare
on uectsnumero:

dipr

del processo di

Se avete diversi processi dove sono implicate delle particelle sub/um fotocopiate questo foglio &
compilate un foglio per ogni processo. Solo se un processo utilizza vari tip di particelle sub/um compilate
una volta sola il foglio menzionando i vari tipi i particelle utiizzate sul verso della pagina.

77. Descrizione el processo (Per es. [ 17.
produzione di carta fotografica XYZ

18. Particelle utiizzate in questo 18, a) nome del prodotto
processo (indicare anche se & di b) sostanza di base:
propria <) dimensioni medie delle particelle: [om]
15 In che forma le nanoparticellesi | 19. a)|_| polvere  b)[ | dispersione
trovano nel vostro processo? c)l_| altro; specificare
20. Quantita approssimativa usata ogni | 20, Tkg/anno]
anno in questo processo o [itr/anno] [glitro]
21. Tipo di confezione utilizzato perla | 21. a)_| bidone  b)_| tank <) corpo solido
consegna dal fornitore: )L sacco &)Ll big bag
f)[] altro; specificare
22. Vi uno stock in deposito? 22. a)llsi b)Tno
23 Avvengono dei rovesciament? |23, a)_si b)_no
24 Duratalfrequenza del processo — —
24.1. Qual & la frequenza del 241 a)Jallanno  b) | alla setimana  c)[] al mese
rocesso? [ altro; specificare
24.2. Qual & la durata del processo?  24.2 )| minuti b )] giomi

altro; specificare

cappa
[ captaggio semi aperto: cabina

|| protezione completa

captaggio aperto: aspirazione con cappa o tubo
W maschera g)[_| occhiali h)[_] guanti

a
d
a
d
25. Che fipo di protezione avete preso? | 25 a)l_| processo chiuso
b
c
d
e

i
him an oecmcare

26. Aerazione del locale

26.1. Vi & un ricircolo d'aria? 26.1a) sl b ino  clnonso
26.2. Sessi, qual & la percentuale di 262 a) %  b)[]nonso
ficircolo?
26.3. Sessi, & filtrata? 263 a) si b) ] no )] non so
26.4. Se'si, qual &l tasso di 26.4 il tasso di deposizione &: %
(0 classe del filtro)? classe del fitro:

I
L)

27_ Quante persone sono direttamente
implicate nel processo o si trovano

numero di persone implicate nel processo!
numero di persone nello stesso locale:

nello stesso locale del processo? di cui circa % uomini e % donne
8. E conosciuta lesposizione media ai Cno
posti di lavoro (indicare i valori polveri alveolari [ng/m?]

conosciut)? polver inalabili [g/m

ol
&l
boooslooslo

[_] quantita di particelle: [numero/em’]
altro; specificare
29 Impatto sul'ambiente
Vi & un trattamento particolare | 29.1 a)[_|si b lno o lnonso

)|
dei rifiuti in questo processo? essun rifiuto

29.2. Vi & un trattamento delle acque di [29.2 a)l_ si )] no
scarico per questo processo? c)[_| nessuna acqua di scarico in questo processo
)] non so
283 Vi ity dmcietle | 203 a)llsi bIno  c¢lJnonso
all'interno della di
204, V& una fvasone ¢ dellana 294 a)Isi bJno  ¢[Jnonso

uscente da questo processo?
29.5. Qual & il tasso di deposizione di
questi filti?

29.5 )il tasso di deposizione & %
)L nessuna filtrazione per Iaria uscente
<)l

A ritornare entro fine febbraio 2007
all' indirizzo: Institut de Santé au Travail, Rue du Bugnon 19, 1005 Lausanne

Honrimpie
i

ESe avete spuntato «no» alle domande da 9.1 a 9.3, indicando che non utilizzate e non producete ]

=

Institut universitaire romand de Santé au Travail /F@g\

Hon iempive
Goests

31/37




6.2. Detalls to the results

6.2.1.Responses to the questionnaire (without tegtsponses)

Table 6: Presentation of all responses to the quéstnaire without text-responses.

ID Translated question Cg}ggtss gguonésNO %Cross %NO Cross
n0 Number of Questionnai

nl Name of the company

n2 Address of the company

n3 Contact-Person

n4 Approximate number of employees

n5 SUVA-Number

né Economic sector

n7a Yes - we have a production 493 676 0.42 57.80
n7b No - we don't have a production 597 572 0.51 48.93
n7c Our production is in (postal code)

n8 Remarks for the basic data of your company?

n9la Yes - we produce nanoparticles 10 1159 0.01 99.14
n91b No - we don't have a production of nanopasicl 1034 135 0.88 11.55
n9lc | don't know if we have a production of nantipkes 37 1132 0.03 96.83
n92a Yes - we use nanopatrticles 46 1123 0.04 96.07
n92b No - we don't have a use of nanoparticles 953 216 0.82 18.48
n92c I don't know if we have a use of nanoparticles 92 1077 0.08 92.13
n93a Yes - we liberate nanoparticles 18 1151 0.02 98.46
n93b No - we don't have a liberation of nanopagsicl 952 217 0.81 18.56
n93c I don't know if we have a liberation of nanadistes 97 1072 0.08 91.70
n94a Yes it is planned 22 1147 0.02 98.12
n94b No it is not planned 873 296 0.75 25.32
n94c I don't know if it is planned 126 1043 0.11 89.22
wnl No use for nanoparticles 779 390 0.67 33.36
wn2 Concerns about health effects 29 1140 0.02 97.52
wn3 | don't know why 109 1060 0.09 90.68
wné Technical reasons 42 1127 0.04 96.41
wn5 To expensive 20 1149 0.02 98.29
wné Different 0.00 0.00
un Is the questionnaire signed? 1119 50 0.96 4.28
wer Who signed it? 0.00 0.00
fun What is his/her function? 0.00 0.00
nl0a Production level 25 1144 0.02 97.86
n10b Management level 31 1138 0.03 97.35
nl0c Security/hygiene level 45 1124 0.04 96.15
nl0d Other level 0.00 0.00
nlla Yes - business solution (with EKAS No./defom) 0.00 0.00
nllb No business solution 42 1127 0.04 96.41
nl2la Yes - occupational health practitioner 5 1164 0.00 99.57
n121b No occupational health practitioner 54 1115 .050 95.38
nl2lc Yes occupational health practitioner, bueen! 16 1153 0.01 98.63
nl22a Yes - occupational hygienist 5 1164 0.00 99.57
n122b No occupational hygienist 62 1107 0.05 94.70
nl22c Yes occupational hygienist, but external 3 6611 0.00 99.74
nl23a Yes - security engineer 9 1160 0.01 99.23
n123b No security engineer 58 1111 0.05 95.04
n123c Yes - security engineer, but external 3 1166  0.00 99.74
nl24a Yes security agent 59 1110 0.05 94.95
n124b No security agent 17 1152 0.01 98.55
nl24c Yes security agent, but external 0 1169 0.00 100.00
nl3a Information on each instruction 8 1161 0.01 99.32
n13b Information approx. 1x per week 1 1168 0.00 99.91
nl3c Information approx. 1x per month 6 1163 0.01 99.49
n13d Information approx. 1x per year 19 1150 0.02 98.37
nl3e Information differently 0 0

n13f No information 27 1142 0.02 97.69
nlda Yes, there is a indication for the sub/pumiglasg 21 1148 0.02 98.20
nl4b No, there is no indication for the sub/umipkes 43 1126 0.04 96.32
nl4c Yes, the indication is the following

nl5a Product namel

nl5b Particle substancel

nl5c Description of process1

n15d Final productl

nl5e Average of particle sizel

n15f Product name2

nl5g Particle substance2

nl5h Description of process2

n15i Final product2

n15j Average of particle size2

n15k Product name3

n15l Particle substance3

nism Description of process3

nl5n Final product3
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ID Translated question Cg}ggtss gguonésNO %Cross %NO Cross
nl50 Average of particle size3

nl6éla Stock is around a gram (g) 10 1159 0.01 99.14
nl61b Stock is around kilogram (kg) 7 1162 0.01 99.40
nlélc Stock is around hundred kilos (100kg) 10 1159 0.01 99.14
n161d Stock is around a tonne (t) 11 1158 0.01 99.06
nléle Stock is around hundred tonnes (100t) 2 1167  0.00 99.83
n161f Stock is around a kilo-tonne (kt) 1 1168 0.00 99.91
nl6lg Stock is differently, it is...

nl62a Supply is around a gram (g) 6 1163 0.01 99.49
n162b Supply is around kilogram (kg) 8 1161 0.01 99.32
nl62c Supply is around hundred kilos (100kg) 10 9115 0.01 99.14
n162d Supply is around a tonne (t) 8 1161 0.01 99.32
nl62e Supply is around hundred tonnes (100t) 1 1168  0.00 99.91
n162f Supply is around a kilo-tonne (kt) 0 1169 0.00 100.00
n162g Supply is differently, it is...

nl63a Frequency of supply is around 1x per week 6 1631 0.01 99.49
n163b Frequency of supply is around 1x per month 12 1157 0.01 98.97
n163c Frequency of supply is around 1x per year 13 1156 0.01 98.89
n163d Frequency of supply is different, it is...

nl64a Delivery is around a gram (g) 10 1159 0.01 99.14
n164b Delivery is around kilogram (kg) 3 1166 0.00 99.74
nl64c Delivery is around hundred kilos (100kg) 4 691 0.00 99.66
n164d Delivery is around a tonne (t) 3 1166 0.00 99.74
nl64e Delivery is around hundred tonnes (100t) 0 6911 0.00 100.00
n164f Delivery is around a kilo-tonne (kt) 1 1168 0.00 99.91
n164g Delivery is differently, it is... 0 0

nl65a Frequency of delivery is around 1x per week 3 1166 0.00 99.74
n165b Frequency of delivery is around 1x per month 7 1162 0.01 99.40
nl165c Frequency of delivery is around 1x per year 3 1166 0.00 99.74
n165d Frequency of delivery is different, it is...

nr Process number

nl7 Description of process

nl8a Product name of the used nanoparticles

n18b Substance of the particles

nl8c Average size of particles [nm]

nl9a In form of powder 30 1139 0.03 97.43
n19b In form of a dispersion/liquid 26 1143 0.02 97.78
nl9c Other form, it is...

n20 Volume of turnover [kg/year] / [l/year] (g/L) 34 1126 0.00 0.96
n2la Supply in a barrel 10 1159 0.01 99.14
n21b Supply in a tank 6 1163 0.01 99.49
n2lc Supply as solid 1 1168 0.00 99.91
n21d Supply in a bag 22 1147 0.02 98.12
n2le Supply in a big-bag 4 1165 0.00 99.66
n21f Supply is differently, it is...

n22a Yes, we have a intermediate stock 25 1144 0.02 97.86
n22b No, we don't have an intermediate stock 26 3114 0.02 97.78
n23a Yes, there is a decanting 34 1135 0.03 97.09
n23b No, we don't have a decanting 19 1150 0.02 98.37
n241a Process once a day 17 1152 0.01 98.55
n241b Process once a week 10 1159 0.01 99.14
n241c Process once a month 10 1159 0.01 99.14
n241d Frequency of process is differently, it is...

n242a Process takes minutes 22 1147 0.02 98.12
n242b Process takes hours 26 1143 0.02 97.78
n242c Process takes weeks 0 1169 0.00 100.00
n242d Duration of process differently, it is...

n25a Closed process as a protection 13 1156 0.01 98.89
n25b Chapel/capsule/enclosure as a protection 16 53 11 0.01 98.63
n25c Half-open aspiration 14 1155 0.01 98.80
n25d Open aspiration 22 1147 0.02 98.12
n25e Fully closed personal protective clothing 5 6411 0.00 99.57
n25f Breathing protection 33 1136 0.03 97.18
n25g Glasses 40 1129 0.03 96.58
n25h Gloves 41 1128 0.04 96.49
n25i No protection measures 5 1164 0.00 99.57
n25j Protection measures differently, they are...

n26la Yes, there is an air recirculation 12 1157 0.01 98.97
n261b No, there is no air recirculation 39 1130 0.03 96.66
n261c I don't know if there is an air recirculation 4 1165 0.00 99.66
n262a Yes, the recirculation is ... 3 1166 0.00 99.74
n262b I don't know what is the recirculation rate 6 1 1153 0.01 98.63
n263a Yes, the air is filtered 16 1153 0.01 98.63
n263b No, the air is not filtered 9 1160 0.01 99.23
n263c I don't know if the air is filtered 5 1164 0.00 99.57
n264 The filtration efficiency is... [%]

n27a Number of involved persons in the process

n27b Number of persons in the same room

n27cl Masculine [%)]

n27c2 Feminine [%)]

n28a Average is not known 45 1124 0.04 96.15
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ID Translated question CgFLejg)tSS ggggsNo %Cross %NO Cross
n28b Inhalable dust fraction (a-dust): [pg/m3]

n28c Respirable dust (e-dust): [png/m3]

n28d Number concentration [number/cm3]

n28e Average is differently, it is...

n291a Yes, there is a waste treatment in this gce 27 1142 0.02 97.69
n291b No, there is no waste treatment in this m®sce 13 1156 0.01 98.89
n291c | don't know if there is a waste treatmerthis process 3 1166 0.00 99.74
n291d No, there is no wastes in this process 13 6115 0.01 98.89
n292a Yes, there is a pre-treatment of the effluent 12 1157 0.01 98.97
n292b No, there is no pre-treatment of the effluent 19 1150 0.02 98.37
n292c | don't know if there is a pre-treatment 2 671 0.00 99.83
n292d There are no effluents in this process 19 0115 0.02 98.37
n293a Yes, we have a recycling 17 1152 0.01 98.55
n293b No, there is no recycling 32 1137 0.03 97.26
n293c I don't know if there is a recycling 1 1168 0.00 99.91
n294a Yes, the exhaust air is filtered 24 1145 0.02 97.95
n294b No, the exhaust air is not filtered 25 1144 0.02 97.86
n294c I don't know if the exhaust air is filtered 4 1165 0.00 99.66
n295a The filtration efficiency is... [%)] 4 1165 0.00 99.66
n295b We don't have filters for the exhaust air 10 1159 0.01 99.14
n295c | don't know what is the filtration efficignc 28 1141 0.02 97.60
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Table 7: Presentation of the responses to the layet survey without text-responses.

ID Translated question C(?S?)tss g(F)elg;SNO %Cross %NO Cross
n0 Number of Questionnaire

nl Name of the company

n2 Address of the company

n3 Contact-Person

n4 Approximate number of employees

n5 SUVA-Number

né Economic sector

n7a Yes - we have a production 351 604 36.75% 63.25%
n7b No - we don't have a production 541 414 56.65% 43.35%
n7c Our production is in (postal code)

n8 Remarks for the basic data of your company?

n9la Yes - we produce nanoparticles 0 955 0.00% 100.00%
n91b No - we don't have a production of nanopasicl 851 104 89.11% 10.89%
n9lc | don't know if we have a production of nantipkes 33 922 3.46% 96.54%
n92a Yes - we use nanoparticles 18 937 1.88% 98.12%
n92b No - we don't have a use of nanoparticles 794 161 83.14% 16.86%
n92c I don't know if we have a use of nanoparticles 81 874 8.48% 91.52%
n93a Yes - we liberate nanoparticles 5 950 0.52% 99.48%
n93b No - we don't have a liberation of nanopaesicl 786 169 82.30% 17.70%
n93c I don't know if we have a liberation of nandisées 80 875 8.38% 91.62%
n94a Yes it is planned 6 949 0.63% 99.37%
n94b No it is not planned 754 201 78.95% 21.05%
n94c I don't know if it is planned 80 875 8.38% 91.62%
wnl No use for nanoparticles 647 308 67.75% 32.25%
wn2 Concerns about health effects 25 930 2.62% 97.38%
wn3 | don't know why 101 854 10.58% 89.42%
wné Technical reasons 27 928 2.83% 97.17%
wn5 To expensive 7 948 0.73% 99.27%
wné Different

un Is the questionnaire signed? 915 40 95.81% 4.19%
wer Who signed it? 0 0

fun What is his/her function? 0 0

nl0a Production level 7 948 0.73% 99.27%
n10b Management level 19 936 1.99% 98.01%
n10c Security/hygiene level 15 940 1.57% 98.43%
n10d Other level

nlla Yes - business solution (with EKAS No./defom)

nllb No business solution 25 930 2.62% 97.38%
nl2la Yes - occupational health practitioner 1 954  0.10% 99.90%
nl21b No occupational health practitioner 32 923 35% 96.65%
nl2lc Yes occupational health practitioner, bueend! 5 950 0.52% 99.48%
nl22a Yes - occupational hygienist 1 954 0.10% 99.90%
n122b No occupational hygienist 32 923 3.35% 96.65%
nl22c Yes occupational hygienist, but external 0 595 0.00% 100.00%
nl23a Yes - security engineer 2 953 0.21% 99.79%
n123b No security engineer 30 925 3.14% 96.86%
n123c Yes - security engineer, but external 1 954 .10% 99.90%
nl24a Yes security agent 20 935 2.09% 97.91%
nl124b No security agent 17 938 1.78% 98.22%
nl24c Yes security agent, but external 0 955 0.00% 100.00%
nl3a Information on each instruction 2 953 0.21% 99.79%
n13b Information approx. 1x per week 1 954 0.10% 99.90%
nl3c Information approx. 1x per month 4 951 0.42% 99.58%
n13d Information approx. 1x per year 9 946 0.94% 99.06%
nl3e Information differently

n13f No information 20 935 2.09% 97.91%
nlda Yes, there is a indication for the sub/umiglagt 5 950 0.52% 99.48%
nl4b No, there is no indication for the sub/pmipkes 27 928 2.83% 97.17%
nl4c Yes, the indication is the following

nl5a Product namel

n15b Particle substancel

nl5c Description of process1

n15d Final productl

nl5e Average of particle sizel

n15f Product name2

nl5g Particle substance2

nl5h Description of process2

n15i Final product2

n15j Average of particle size2

n15k Product name3

ni5l Particle substance3

n15m Description of process3

ni5n Final product3

nl50 Average of particle size3

nl6la Stock is around a gram (g) 2 953 0.21% 99.79%
n161b Stock is around kilogram (kg) 2 953 0.21% 99.79%
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ID Translated question Cg}ggtss gguonésNO %Cross %NO Cross
nl6lc Stock is around hundred kilos (100kg) 6 949 .63% 99.37%
n161d Stock is around a tonne (t) 4 951 0.42% 99.58%
nl6le Stock is around hundred tonnes (100t) 0 955 .00% 100.00%
n161f Stock is around a kilo-tonne (kt) 0 955 0.00% 100.00%
nl6lg Stock is differently, it is...

nl62a Supply is around a gram (g) 2 953 0.21% 99.79%
n162b Supply is around kilogram (kg) 2 953 0.21% 99.79%
nl62c Supply is around hundred kilos (100kg) 7 948  0.73% 99.27%
n162d Supply is around a tonne (t) 2 953 0.21% 99.79%
nl62e Supply is around hundred tonnes (100t) 0 955  0.00% 100.00%
n162f Supply is around a kilo-tonne (kt) 0 955 0.00% 100.00%
nl62g Supply is differently, it is...

nl63a Frequency of supply is around 1x per week 2 53 9 0.21% 99.79%
n163b Frequency of supply is around 1x per month 5 950 0.52% 99.48%
n163c Frequency of supply is around 1x per year 6 49 9 0.63% 99.37%
n163d Frequency of supply is different, it is...

nl64a Delivery is around a gram (g) 4 951 0.42% 99.58%
n164b Delivery is around kilogram (kg) 1 954 0.10% 99.90%
nl64c Delivery is around hundred kilos (100kg) 2 395 0.21% 99.79%
n164d Delivery is around a tonne (t) 2 953 0.21% 99.79%
nl64e Delivery is around hundred tonnes (100t) 0 5 95 0.00% 100.00%
n164f Delivery is around a kilo-tonne (kt) 0 955 0.00% 100.00%
n164g Delivery is differently, it is... 0 0

nl65a Frequency of delivery is around 1x per week 1 954 0.10% 99.90%
n165b Frequency of delivery is around 1x per month 2 953 0.21% 99.79%
n165c Frequency of delivery is around 1x per year 2 953 0.21% 99.79%
n165d Frequency of delivery is different, it is...

nr Process number

nl7 Description of process

nl8a Product name of the used nanoparticles

n18b Substance of the particles

n18c Average size of particles [nm]

nl9a In form of powder 13 942 1.36% 98.64%
n19b In form of a dispersion/liquid 7 948 0.73% 99.27%
nl9c Other form, it is...

n20 Volume of turnover [kg/year] / [l/year] (g/L) 91 936 1.99% 98.01%
n2la Supply in a barrel 3 952 0.31% 99.69%
n21b Supply in a tank 0 955 0.00% 100.00%
n2lc Supply as solid 0 955 0.00% 100.00%
n21d Supply in a bag 10 945 1.05% 98.95%
n2le Supply in a big-bag 0 955 0.00% 100.00%
n21f Supply is differently, it is...

n22a Yes, we have a intermediate stock 8 947 0.84% 99.16%
n22b No, we don't have an intermediate stock 13 942  1.36% 98.64%
n23a Yes, there is a decanting 15 940 1.57% 98.43%
n23b No, we don't have a decanting 7 948 0.73% 99.27%
n241la Process once a day 6 949 0.63% 99.37%
n241b Process once a week 5 950 0.52% 99.48%
n241c Process once a month 4 951 0.42% 99.58%
n241d Frequency of process is differently, it is...

n242a Process takes minutes 8 947 0.84% 99.16%
n242b Process takes hours 11 944 1.15% 98.85%
n242c Process takes weeks 0 955 0.00% 100.00%
n242d Duration of process differently, it is...

n25a Closed process as a protection 4 951 0.42% 99.58%
n25b Chapel/capsule/enclosure as a protection 1 954 0.10% 99.90%
n25c Half-open aspiration 4 951 0.42% 99.58%
n25d Open aspiration 10 945 1.05% 98.95%
n25e Fully closed personal protective clothing 3 295 0.31% 99.69%
n25f Breathing protection 12 943 1.26% 98.74%
n25g Glasses 13 942 1.36% 98.64%
n25h Gloves 13 942 1.36% 98.64%
n25i No protection measures 4 951 0.42% 99.58%
n25j Protection measures differently, they are...

n26la Yes, there is an air recirculation 6 949 0.63% 99.37%
n261b No, there is no air recirculation 16 939 1.68% 98.32%
n261lc I don't know if there is an air recirculation 1 954 0.10% 99.90%
n262a Yes, the recirculation is ...in [%)] 1 954 0.10% 99.90%
n262b I don't know what is the recirculation rate 8 947 0.84% 99.16%
n263a Yes, the air is filtered 8 947 0.84% 99.16%
n263b No, the air is not filtered 4 951 0.42% 99.58%
n263c I don't know if the air is filtered 0 955 0.00% 100.00%
n264 The filtration efficiency is... [%)]

n27a Number of involved persons in the process

n27b Number of persons in the same room

n27cl Masculine [%)]

n27c2 Feminine [%]

n28a Average is not known 17 938 1.78% 98.22%
n28b Inhalable dust fraction (a-dust): [pg/m3]

n28c Respirable dust (e-dust): [png/m3]

n28d Number concentration [number/cm3]
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Count:

Count: "NO

ID Translated question "CROSS" GROSS" %Cross %NO Cross
n28e Average is differently, it is...

n291a Yes, there is a waste treatment in this gmoce 10 945 1.05% 98.95%
n291b No, there is no waste treatment in this mece 6 949 0.63% 99.37%
n291c I don't know if there is a waste treatmerihis process 0 955 0.00% 100.00%
n291d No, there is no wastes in this process 5 950 0.52% 99.48%
n292a Yes, there is a pre-treatment of the effluent 2 953 0.21% 99.79%
n292b No, there is no pre-treatment of the effluent 8 947 0.84% 99.16%
n292c | don't know if there is a pre-treatment 0 595 0.00% 100.00%
n292d There are no effluents in this process 7 948 0.73% 99.27%
n293a Yes, we have a recycling 7 948 0.73% 99.27%
n293b No, there is no recycling 6 949 0.63% 99.37%
n293c | don't know if there is a recycling 14 941 1.47% 98.53%
n294a Yes, the exhaust air is filtered 0 955 0.00% 100.00%
n294b No, the exhaust air is not filtered 11 944 1.15% 98.85%
n294c I don't know if the exhaust air is filtered 01 945 1.05% 98.95%
n295a The filtration efficiency is... 0 955 0.00% 100.00%
n295b We don't have filters for the exhaust air 5 509 0.52% 99.48%
n295c | don't know what is the filtration efficignc 10 945 1.05% 98.95%
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