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ACENAPHTHYLENE

Acenaphthylene is a product of chemical processing of coal tar. By
chemical structure, acenaphthylene (Cj2Hg) is referred to cyclic hydro-
carbons with condensed rings.

Acenaphthylene is a yellow cristallized powder with molecular weight
being 152.2. It melts at the temperature of 92—930C; boils at T.265—
2750C with decomposition. Nonsoluble in water. Easily soluble in orga-
nic solvents and oils, as well as in ethanol and ether; in acetic acid it
can be solved at a rate of 17 g of the substance per 100 ml at T 200C,

in chloroform — 339 g and toluene — 76 g. It is oxidized into naphtha-
lic acid; is easily polymerized [1].

PRODUCTION PROCESS (ES)

Acenaphthylene is obtained from acenaphthene (C12HiQ) and its
derivatives. Acenaphthylene is made by way of catalytic dehydrogenation
of acenaphthene [ﬁ .

USE

Acenaphthylene is used in organic synthesis chemistry. Acenaphthy-
sene is one of the most essential semiproducts in manufacturing plastics,
: dyes,[ion-izxchange resins; of naphthalic acid and other synthetic mate-
rials [1,2].

MAMMALIAN TOXICITY ARRAY

Acenaphthylene’s toxicity was studied in the experiments on mice,
rats and rabbits given different pathways of the substance into the
organism and different duration of exposure.

The average lethat dose (LD3Q) of acenaphthylene when administered
in the stomach of albino mice equals 1,760 (2,800:-1,100) mg/kg (LD1g=
325 mg/kg, LDg4=5,250 mg/kg) [2].
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* When lethal doses of acenaphthylene were administered, the clinical

picture of intoxication was characterized by depressions, infrequent
respiration, pareses of hind extremities. Mice died 2—4 days after the
administeripg of the substance. .

‘The postmortem examination of test animals reveale? cardiac dis-
functions, hemostasis and haemorrhages in internal organs. Alterations
of the type of reactive state were observed in liver. .

The average lethal dose of acenaphthylene administered intraperito-
neally was established for albino rats, which equals 1,700 + 200 mg/kg.
Single intraperitoneal administering of acenaphthylene brought about
a drop in the body temperature of animals. The observation conducted
for 13 months over the survived rats did not reveal any essential changes
of indicators characterizing the functional state of the organism [3, 4].

When acenaphthylene was administered once into rats’ trachea, the
drop in body temperature was also observed. One month after the expo-
sure, some animals were found to have anemia [3, 4].

One month after acenaphthylene was adminsstered once into rats” tra-
chea in the form of a solution in sunflower oil and the powder injected
_into the mouth, test animals were observed to have tracheo-bronchitis,
alterations in the mucous membranes of trachea and bronchi (hypere-
mia ‘and edema), as well as necrosis of trachea and bronchi epithelium
accompanied by ulcer development [2].

- In the case of intraperitoneal and intratracheal administering of acena-
phthylene, lesions of similar type such as vascular disturbances and dys-
trophia developed in test animals’ internal organs and the central nervous
system; inflammatory changes were observed in lungs. It has been found
that lesions in lungs are more grave in the case of intratracheal adminis-
,t[exiing and in liver — when acenaphthylene is administered intraperitoneally

3].

‘Probably, acenaphthylene’s cumulative activity is not high. When acena-
phthylene in the form of solution in sunflower oil was administered
in albino mice’s stomach at a rate of 1/10 LDsg every other day in the
course of two months, test animals were depressed and were losing in
weight, still none of them died. During pathomorphological examination
of mice’s internal organs stasis-like congestions in parenchymatous
organs and protein dystrophia of liver were registered. Most serious
changes were observed in lungs — haemorrhages accompanied by interal-
veolar septum destruction and focal bronchopneumonias, and in some
cases multiple suppurative foci were detected [2].

The inhalatory effect of acenaphthylene has been studied in one-time
and chronic experiments.

Singie inhalation of saturated vapours of acenaphthylene did not cause
rats’ death [3]. i

The inhalation of acenaphthylene vapours at a rate of 18 mg/m3 for

4 hours a day 6 times a week in the course of 5 months led to the develop-

ment of chronic intoxication which in the initial period of the expe-
riment was characterized by a lower content of vitamin C and sugar
in blood, the increased concentration of nucleic acids in rats’ liver. Sub-
sequently, test animals were found to have disturbances in the respira-
tory system (hurried breathing, greater oxygen consumption). During
pathomorphoiogical investigation of rats’ internal organs, the graver.
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iesions with predominating proliferatory-cellular reaction against the
background otp sharp circuiatory and dystrophic alterations were ob-
served in lungs. The pathologic process took place within alveolar paren-
chima, bronchi, intralung biood vessels and elastic huil. These changes
in combination with exudation and excessive proliferation of cellular
elements in alveolar lumens, desquamation of alveoiar epithelium cells,
focal bronchitis accompanied by hyperplasia of metaplasia of bronchial
epithelium testified to nonspecific lung inflammation [3,4].

The toxic effect of acenaphthylene dust was also studied.

When rats inhaled acenaphthylene aerosol at a rate of 0.5—1.25 mg/m3
(the duration of the experiment was 4 months, daily exposure lasted
4 hours), the retarded growth and drop in arterial pressure was observed
3 weeks after the beginning of the exposure. After the recovery period .
lasting one month the body weight of test animals did not reach that in -
{ the control group. During pathomorphological examination of rats’

llungs, haemorrhages, focal bronchitis, pérebronchitis with bronchio-
lization of alveols, metaplasia of bronchial epithelium were registered

! 2]

SPECIAL TOXICITY STUDIES

Carcinogenesis.Carcinogenecity of acenaphthylene was studied -
in experiments on rats.

Pathomorphological investigation of rats’ internal organs (more than
20), which was made 13 months after a single intraperitoneal adminis-
tering of acenaphthylene at a rate of LD50 ' revealed no signs of ma-
lignant tissues (3, 4]. -

In chronic experiment, when test rats were inhaled acenaphthyiene ‘
at a rate of 18 mg/m3 in the course of 5 months, no symptoms of malig-
nant growth were detected [3].

Inhaling acenaphthylene dust at a rate of 0.5—1.25 mg/m3 in the course
of 4 months brought about in rats’ lungs changes like chronic nonspecific
pneumonia, which some authors took for different degrees of maligni-
i1 zation. In less pronounced cases, bronchial metapiasia was observed in
the animals’ lungs. In grave ones — desquamation of alveolar and bronchial
epithelium as well as papillary growth of epithelium - were detected.
Three animals turned out to have sections of just forming carcinoma
in the form of epithelial cells’ cord [2].

Primary Irritation. Acenaphthylene has weakly pronounced
local irritating effect on rabbits’ skin and mucous membranes of eyes.
When acenaphthylene was applied on rats’: skin, no indicators showing
that it penetrated through skin were detected [4].

L I e

SAMPLING/PREPARATION/ ANALYSIS

The determination of acenaphthylene in the air is carried out using
photometric technique. This method is based on acenaphthylene’s reac-
tion with diluted nitric acid in the acetic acid medium which is accompa-
nied by rose-orange solutions resuiting from the interaction of the pro-
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duct/s of reaction with aikali. The sensitivity of the technique is 0.4
mcg/ml.

Determination is not hindered by the presence of naphthaline. 8 — me-
thylnaphthaline, fluorene and diphenylenoxide as well as acenaphthene
and o¢ ~ methylnaphthaiene, the concentration of which in the sample
does not exceed 50 mcg.

In order to determine acenaphthylene dust, the air under analysis
is blown through the AFA-HA-18 filter at a velocity of 10 l/min, after ’
which the filter is dissoived in a glass filled with 3 ml of acetic acid. i
Acenaphthylene vapours are adsorbed at a rate of 0.25 [/min by 2 succes- :
sively connected adsorbents with porous membrane containing 3 mi
of ice acetic acid. :

For doing the analysis, each adsorbent and solution obtained from

filter processing, is taken separately at the rate of 0.1 ml. 2 ml of di-
- luted nitric acid is added to each sample, after which both samples are
mixed and placed in water bath for 10 minutes at a temperature of 850C.
After cooling them down, 2 ml of caustic soda is " poured into the
samples. The colour intensity of orange-rose ‘solutions is measured
after cooling, using photoelectrocolorimeter at A max = 508 mmc in
a vessel with a layer 10 mm thick. The acenaphthylene _.concentra-
tion in the sample is determined by the calibrating graph [5,6].

RECOMMENDATIONS/ LEGAL MECHANISMS

When dealing with acenaphthylene one should take care that vapours
Qr dust of this preparation do not get into the air, respiratory or intes-
tinal tract and on skin.

_ This is achieved by using individual protection means, such as goggles
PO-1,. the type A industrial gas mask with a filter, such respirators
as "Lepestok™, ”Astra2”, F-62, PY-60M and the iike [1].
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