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Emissions from laser printers and copiers

Problem

Laser printers and copiers have become a perma-
nent feature of today's offices. The possible health
risks from dusts and gases emitted during the
operation of such equipment are currently the
subject of public debate. The Verwaltungs-Berufs-
genossenschaft (institution for statutory accident
insurance and prevention in the administrative
sector, Administration BG) has requested the
BGIA to investigate the status quo and recom-
mend protective measures.

Activities

First of all, conditions that are scarcely realistic
even in the worst case scenario were simulated in
a small, unventilated test chamber. A number of
commercially available colour copiers and black-
and-white laser printers of different makes and
designs were tested in continuous operation. The
measured emissions were 0zone, various organic
substances (including carcinogenic benzene) and
dusts including ultrafine particulates. To account
for possible cumulative effects, the collected
gases were assessed in the luminous bacteria test
(Microtox®).

Toner powders were also subjected to precise
examination, e.g. for grain size distribution, dust-
ing behaviour, and the content of metals and vola-
tile organic compounds. In cooperation with the
University of Essen, the effect of toner dusts on
isolated alveolar macrophages (cells specialising
in the removal of foreign matter penetrating into
the lung) was studied.

Results and Application

Even under unfavourable model conditions, the
output of dusts of the A- and E-fractions was
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below the detection limit. When the test equipment
was switched on, there was a temporary increase
in the emission of ultrafine particulates. With con-
tinuing copier/printer operation, the share of larger
particles increased.

All copiers/printers emitted volatile organic com-
pounds (VOCs). However, the concentrations
were well below the workplace limits and in most
cases below the stricter environmental and indoor
guide values as well. Ozone evidently is not a
problem any more; most of today's printers/copiers
operate without emitting ozone. The bacterial tox-
icity test failed to reveal any indications of particu-
larly harmful effects of the collected gases. From
the macrophage test, toner dusts can be said to
have an irritation and inflammation potential, albeit
only at high concentrations. On the basis of these
data, the BG Expert Committee Administration
(FA VW) and the BGIA prepared a new strategy
for the assessment of laser printers and photo-
copiers. The test criteria only tolerate very low
equipment emissions and form the basis of the BG
"Safe, Ergonomic, Low-Emission" quality seal.
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In cooperation between the BG Expert Committee
Administration and the LGA Beteiligungs GmbH
(Nuremberg), a strict test catalogue was also
drawn up for toner powders. The catalogue con-
tains recommended values for metals and organic
constituents and is the precondition for the award
of the BG-PRUFZERT "pollutant-tested" mark.

Finally, the BGIA also participated in the revision
of the Blauer Engel (Blue Angel) environmental
symbol for printers, copiers and multifunctional
equipment. After modification of the BG-
PRUFZERT criteria and the construction of two
dynamic test chambers, such standardised tests
are now performed routinely at the BGIA. Valuable
advice on the safe use of laser printers has been
summarised by the Administration BG in its docu-
ment BGI 820 on laser printers.

Area of Application

All industrial/commercial circles and users of print-
ers, copiers and multifunctional equipment

Additional Information

e Hahn, J.U.; Mdller, A.: Erweiterte Prufkriterien
fur Xylole bei der Prifung von Tonerstauben
gemal’ den Prifgrundsatzen des berufs-
genossenschaftlichen Fachausschusses
Verwaltung. Gefahrstoffe — Reinhalt. Luft 66
(2006) Nr. 5, S. 220

e Smola, T.: Laserdrucker und -kopierer. In:
Hahn, N. von et al.: Innenraumarbeitsplatze —
Vorgehensempfehlung fur die Ermittlungen
zum Arbeitsumfeld. BGIA-Report. Hrsg.:
Hauptverband der gewerblichen Berufsge-
nossenschaften (HVBG), Sankt Augustin,
2005, S. 75-83
www.dguv.de/bgia, Webcode d6274

¢ Hahn, J.U.; Blome, H.; Hennig, M.; Hohensee,
H.; Jungnickel, F.; Kleine, H.; Mdller, A,;

Nies, E.: Kriterienkatalog zur Priifung von
Tonerstauben. Gefahrstoffe — Reinhalt. Luft 64
(2004) Nr. 1/2, S. 21-27

e Modller, A.; Muhle, H.; Creutzenberg, O.; Bruch,
J.; Rehn, B.; Blome, H.: Biologische Verfahren
zur Abschéatzung des Gefahdungspotenzials
von Tonerstauben. Gefahrstoffe — Reinhalt.
Luft 64 (2004) Nr. 1/2, S. 13-20

e Smola, T.; Georg, H.; Hohensee, H.:
Gesundheitsgefahren durch Laserdrucker?
Uber die Ergebnisse des VBG-BIA-Projekts
~Schwarz-Weil3-Laserdrucker”. Gefahrstoffe —
Reinhalt. Luft 62 (2002) Nr. 7/8, S. 295-301

¢ Hohensee, H.; Flowerday, U.; Oberdick, J.:
Zum Emissionsverhalten von Farbfotokopier-
geraten und Farblaserdruckern. Die BG (2000)
Nr. 11, S. 658-662

e Nies, E.; Blome, H.; Briggemann-Prieshoff,
H.: Charakterisierung von Farbtonern und
Emissionen aus Farbfotokopierern/Farblaser-
druckern. Gefahrstoffe — Reinhalt. Luft 60
(2000) Nr. 11/12, S. 435-441

Expert Assistance:

BGIA, Division 3: Hazardous substances: handling
— protective measures

Literature Requests:
BGIA, Central Division
"Focus on BGIA's work"

Published by:

BGIA — Institut fir Arbeitsschutz der

Deutschen Gesetzlichen Unfallversicherung

Alte Heerstr. 111

53757 Sankt Augustin

Germany

Edited by: Dr E. Nies

Phone: +49 2241 231-02/Fax: +49 2241 231-2234
e-mail: bgia@dguv.de

Internet: www.dguv.de/bgia

ISSN 1860-3467


http://www.dguv.de/bgia
http://www.dguv.de/bgia/de/pub/rep/rep05/innenraum/index.jsp

