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OCCUPATIONAL DERMATITIS FROM 

PYROLYSIS PRODUCTS OF POLYTHENE 

GUNNAR H0VDING 

This study cancerns occupational hazards 
connected with exposure to smoke which 
devclops <luring cutting and sealing opera
tions of polythene tubes at high tempera
tures. 

Four female factory workers operating a 
machine for cutting and sealing of poly
thene bags complained of symptoms from 
the skin and mucuous membranes of the 
eyes and upper respiratory tract related to 
their work. The polythene tubes were made 
from a polythcne granulate of American 
manufacture. The bags were cut and sealed 
with hot wire. During this operation a 
small amount of smoke developed. The 
complaints of the workers concerned the 
irritation caused by tlus smoke. The work
ing place was not ventilated, and airing had 
to take place through the windows. These 
had, however, to be kept closed in cold 
weather. The production was organised in 
two shifts of 8 hours, two women operat
ing the machine <luring each shift, produc
ing about 5000 bags. 

Although the amount of smokc which 
developed during each cutting operation 
was very small, the total amount during a 
working day appeared to be considerable. 
A pungent odour of the smoke filled the 
room when ventilation through the win
dows could not be done. The four women 
engaged with the cutting were particularly 
exposed to the harmful effects of the 
smoke. Also a fifth worker sitting near by 
in the draft from the cutting machine com-

plained of similar but more moderate symp
toms. Occasionally also the remaining 
workers in the room complained of dis
comfort from the smoke, and occasionally 
the cutting operation had to be stopped. 

Hislories ond Findings 

The four workers engaged in therrno

cutting and the fif th sitting next to the 
machine presentcd similar subjective com
plaints: burning sensation in the eyes, a 
feeling of dryness and irritation in the nose 
and throat, itching and irritation of the skin 
of thc face and neck and partly of the fore
arms. During heavy smoke exposure, itch
ing eruptions developed on the uncovered 
parts of the skin, especially in the ocular 
regions. In addition a certain feeling of 
clrowsiness ond headachc was note<l at the 
end of the working day. All symptoms dis
appeared <luring absences from the work
place, but recurred on resumption of the 
work. The workers had been engaged in 
thermo cutting from one half to one and a 
half years. They had no histories of pre
vious skin diseases. The fou.r women pre
sented a mild dermatitis localized to the 
face, primarily in the ocular region, one 

also on the neck and valar aspects of the 
forearms. The woman working next to the 
cutting machine presentcd no clinical symp
toms of dermatitis. On patch testing with 
formaldchyde (4 0/o in water) all five 
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workcrs gave positive reactions. Patch test
ing with acrolein was omitted bccause of 
tht> severe irritating effect of this sub
stance. 

It was readily stated that the smoke de
vcloping during cutting of the polythcne 
tubes had a pungent odour, rcsembling that 
of burnt candles, and that it was irritating 
to the eyes and mucuous membranes of the 
nose. 

Because of this odour the smokc was 
suspected of containing acrolein. In an ex
periment thc smoke from burning the poly
thene used was passed through a bubbler 
containing water. By adding Schiff reagent 
and a solution of ben2idin in glacial acetic 
acid a pink colour-respectively an intcnse 
yellow colour-was obtained, confirming 
the prcsence of acrolein and/or other alde
hydes. By absorbing thc smoke in "Formal
dchydc-Priifrörchen"' a red colour devel
oped, indicating the presence of formalde
hyde. 

Evidently the smoke developing during 
burning of this type of polythene contained 
acrolein as well as formaldehyde. This ob
servation might give a reasonable explana
tion of the subjective and objective symp
toms presented by the afflictecl workers. 

Discussion 

Occupational hazards due to pyrolysis pro
ducts of polythene, havc apparently not 
bcen dcscribed previously in the literature, 
as far as thc author could ascertain. The 
chemical composition of the actual brand 
of polythene is not known. The manu
facturer was not able to give definite an
swers to the possible causes for thc forma
tion of acrolein and formaldehyde by high 
tcmperature degradation. Inquiries concern
ing this problem had apparently not been 
reccived previously. Presumably, commer
cial brands of polythcne do not constitute 
chemically uniform su bstances. Diffcrent 
synthetic methods and auxilliary substances 
may be uscd in the production. Conse
quently the pyrolysis products may also be 
different. Howevcr, in connection with the 
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present study, the formation of acrolein 
and formaldehyde by heat degradation of 
certain types of polythene, was confirmed 
( 1). By heating a polythenc granulate of 
German origin, massive amounts of acro
lein was formcd at 200

°

C, and by further 
heating formaldehyde developcd at about 
240° c. 

Although acrolein and formaldehyde 

havc been found by pyrolysis of both thc 
American and German brand of polythenc, 
it is not known if this applies to all othcr 
typcs of commercial polythenc. Acrolein is 
intcnsely irritating to thc eyes and uppcr 
respiratory tract. Onc part per million parts 
of air causes irritation of thc eycs, nose 
and throat within 2-3 minutes. The maxi
mal allowablc concentration for daily cx
posure not exceeding 8 hours, has becn 
set to 0.5 parts per million parts of air by 
volume (2). Acrolcin is also characterizcd 
as a strong irritant and scnsitizer to the 
skin (3). The irritant and sensitizing pro
perties of formaldehyde are well known. 

The symptoms presentcd by thc four 
workers are bcyond reasonable doubt attri
butable to the content of acrolcin and 
formaldehyde in the smoke to which they 
werc exposcd. Regarding the allergy to 
formaldchyde demonstratcd in the four 
workers by patch testing, it is impossible to 
assert if this is dul' to sensitization from 
exposure to thc smokc or acq,1ired chrough 
previous contact with formaldehyde. Any
how, in addition to the primary irritant 
effects of acrolein, a combination of pri
mary and allcrgic cffects of formaldehyde 
probably have contributed to the symptoms 
described. 

SUMMARY 

The presence of acrolein and formaldehyde 
has been demonstrated in the smoke from 
burning polythene. In special circumstances 
exposure to this smoke may involvc occu
pational hazards to the skin and mun10us 
membrancs, as found in four workers in 
a plastic factory. 
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