
This may be the author’s version of a work that was submitted/accepted
for publication in the following source:

Morawska, Lidia, Xiu, Meng, He, Congrong, Buonanno, Giorgio, McGarry,
Peter, Maumy, Bastien, Stabile, Luca, & Thai, Phong
(2019)
Laser Printers Particles Emissions Revisited. In
European Aerosol Conference 2019, 2019-08-25 - 2019-08-30, Gothen-
burg, Sweden, SWE.

This file was downloaded from: https://eprints.qut.edu.au/240597/

c© Consult author(s) regarding copyright matters

This work is covered by copyright. Unless the document is being made available under a
Creative Commons Licence, you must assume that re-use is limited to personal use and
that permission from the copyright owner must be obtained for all other uses. If the docu-
ment is available under a Creative Commons License (or other specified license) then refer
to the Licence for details of permitted re-use. It is a condition of access that users recog-
nise and abide by the legal requirements associated with these rights. If you believe that
this work infringes copyright please provide details by email to qut.copyright@qut.edu.au

Notice: Please note that this document may not be the Version of Record
(i.e. published version) of the work. Author manuscript versions (as Sub-
mitted for peer review or as Accepted for publication after peer review) can
be identified by an absence of publisher branding and/or typeset appear-
ance. If there is any doubt, please refer to the published source.

https://eprints.qut.edu.au/view/person/Morawska,_Lidia.html
https://eprints.qut.edu.au/view/person/Xiu,_Meng.html
https://eprints.qut.edu.au/view/person/He,_Congrong.html
https://eprints.qut.edu.au/view/person/Buonanno,_Giorgio.html
https://eprints.qut.edu.au/view/person/McGarry,_Peter.html
https://eprints.qut.edu.au/view/person/McGarry,_Peter.html
https://eprints.qut.edu.au/view/person/Thai,_Phong.html
https://eprints.qut.edu.au/240597/


 
 

Laser Printers Particles Emissions Revisited 
Lidia Morawska, *, Meng Xiua, Congrong Hea, Giorgio Buonannoa, b, Peter McGarrya, Bastien Maumyc, Luca 

Stabileb, Phong K Thaia 
a International Laboratory for Air Quality and Health, Queensland University of Technology, Brisbane, Qld 
4001, Australia 
b Department of Civil and Mechanical Engineering, University of Cassino and Southern Lazio, via G. di Biasio 
43, 03043 Cassino, FR, Italy 
c EDF Energy R&D UK Centre Ltd, 80 Victoria Street, London, SW1E 5JL, UK 
 

Keywords: laser printer emissions, ultrafine particle emissions, volatile organic compounds emissions 
Contact: l.morawska@qut.edu.au   

 
Introduction 

 More than a decade ago, we encountered a 
problem of high particle concentrations in large 
open-plan offices when conducting investigations on 
the impact of a nearby motorway on air quality in the 
offices. Eventually the particles were linked to the 
operation of numerous laser printers in the offices 
and we designed a study to characterize and classify 
the printers according to their impacts as particle 
emitters (He et al 2007). We demonstrated that the 
particles were in the ultrafine range, and our 
subsequent studies showed that they were secondary 
liquid particles formed from volatile compounds 
emitted during the printing process (Morawska et al 
2009), and that the operating temperature the printer 
was the key factor in this process (He et al 2010). 
Ten years later, we decided to revisit the issue and 
examine whether the new generation of printers is 
improved and emit less.   

Methods 
 In our investigations, we followed the method 
used in our original study (He et al 2007), where 
particle number concentrations (PNC) were measured 
1 m above each printer in-situ before printing 
(background level) and immediately after printing 1 
page. The ratios of these two values were calculated, 
and then the printers ranked according to the values 
of the ratios. In total, 166 printers were investigated 
in offices of the Queensland University of 
Technology and University of Queensland (Brisbane, 
Australia), and 24 in the offices of the University of 
Cassino and Southern Lazio (Cassino, Italy). The 
particle concentrations were measured by the P-Trak 
ultrafine particle counter in Brisbane and the 
condensation particles counters (CPC) in Cassino. In 
addition, according to the same method, we also 
measured TVOC concentrations using a 
Photoionization Detector (PID).   

Conclusions 
 In our analyses, we separately investigated 
small desktop printers, and large, stand alone and 
multifunction machines, the relationship between the 
model of the printers and their emissions, and 
compared the results (of particle emissions) with the 

results of our first study (He et al 2007). Some of our 
main results are presented in Figure 1, where we 
combine the results of the Brisbane and Cassino 
measurements, as well as PNC and TVOC.  

0% 20% 40% 60% 80% 100%

Small

Large

Small

Large

Small

Large

PN
C

PN
C

TV
O

C

He
 e

t a
l

(2
00

7)
Th

is 
st

ud
y

non low medium high

 

Fig. 1. Comparison of emissions from small and 
large printers, and with the  He et al. (2007) study.  

We concluded that: (i) Printers belonging to 
different classes (non, low, medium and high 
emitters) in the two cities are in general similar; (ii) 
In general, large printers are non- or low emitters of 
particles. Small printers, unlike large printers, have a 
higher proportion of high emitters. This is different 
compared to the 2007 study, where the proportion of 
high emitters was larger; and (iii) There is no clear 
relationship between the printer ranking in terms of 
TVOC and particle emissions. 

We hope that this evidence will bring the 
issue of printer emissions again in focus, whether to 
either influence the establishment of emission limits, 
or for better self-regulation by the printer industry 
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