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developed on chronic occupational poisoning over 16 jears (1953-
1968). The data of more than 5000 air sample analyses, carried
out by the Institute, sanitary epid miologlcal stations and
laboratorles of the lndustry, were used. Vinyl chloride deter-
mination was carried out by the method developed by Ye. Sh.
Gronsberg.

Replacement of manual polymer unloading by centrifuges,
semiautomatic chamber driers by "fluidlzed bed" driers and "-ube
drier" systems, the introduction of pneumatic transport of the
raw resin, reconstruction of all ventilatlon systems, wilith sys=-
tems of local exhaust from the reactors, precipltators from
the centrifuge housing and in the polymer bagging section,
facilitatea improvement 1in hyglenic workinz conditions in the
production of suspension polyvinyl chloride. Beginning in 1555,
vinyl chloride air pollution fell for several years in the old
resin production bulldings. Thus, while the number of samples
exceeding the maximum permissible concentration (30 mg/m3) wac
80% in 1953, and 53.5% in 1954, there were 11.4% of these samples
in 1956, 10% in 1957 and 2% 4in 1958. The maximum concentrations
of vinyl chlcride decreased considerably (by 900 times and more;.

In a new building, in which better sealed precipitators anc
semiautomatic horizontal centrifuges, with screw conveyor preci-
pita*te unloading, were installed, a system for trapping the
unpolymerized vinyl chloride was provided, and the state of the
air during the first years of operation of the plant was mainly
favorable (V.S, Filatova and colleagues).

In accordance with the improved hygienic working condi<icns
in the old bulldings, the level of chronic occupational poilsonine
with vinyl chloride decreased considerably in 1955-1559. No new
cases of polsoning were disclosed in 1956 and 1958, However, a
radical improvement in sanitary working conditicns was not suc-
cessfully achieved, since certain manufacturing operations remained
hyglenically defective: 1loading the initlator and removing sam-
ples for chemical control of production through the apparatus
hatches, cleaning (manually) the reactors and centrifuges and
resin packaging. There also were faulty seals in the packing
gaskets O the connecting fittings 1installed 1n the apparatus
and utilities, All this leads to sharp fluctuations in the
indices of air pollution by vinyl chloride around the equipment
on varlous days of the study, from permissible values (22-
24.5 mg/m3) to concentrations exceeding the maximum permissible
concentratiens by many times.

The 11/2 times increase in polymer output, which
required the installation of additional equipment in the same
production area, had a definite unfavorable effect., In the =143
bulldings, the percent of samples with a vinyl chloride con:zert
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Summary

The dynamics of vinyl chloride air peollution in work areas
of the polyvinyl chloride industry over a period of 17 years
(1953-1969) and of occupational disease incidence therein for
16 years (1953-1968) was studied. Introduction of improved
machinery and equipment and arrangement of an effective mechani-
cal ventilat'on system in work areas have contributed to the
betternent of hygienic conditions in the work areas. The ¢lini-
cal picture of polsoning has changed accordingly, with develop-
ment over a longer period. However, the existence of technologicc.
operations which as yet do not meet hygienic requirements, faulty
sealing of the equipment, shortages of up-to-date gasket-free
fittings and increased output of the resin, produced within the
same production area, led to a subsequent rise in ailr polluticn
with vinyl chlorlde and to the appearance of new cases of
chronic occupational poisoning, although their severity has
diminished. Considerable variability in clinical manifestatlons
of chronic vinyl chloride poisoning, as a function of environ-
mental alr pollution, has been established. A series of measures
desjigned to improve the ailr quality in work areas is suggested.

For the purpose of finding out the effectiveness of measures
to improve sanitary conditlons in the production of suspension
polyvinyl chloride, pollution of the air by vinyl chlorlde was
studizsd dynamically over 17 years (1553-196S) and materials were

1Ye. Sh. Gronsberg, 0. F. Kudrilavtseva, L. A, Alekseeva and A.

I. Fadeewapartlcipated in the work.
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Thls type of chang usually appeared on an astheno-neurotropiic
background, alter 3-5 years of work. Angiospastlc parcaysme
were not discovered clinically during this pericd.

Beginning in 1961, when the discovery of higher concentratilons
of vinyl chloride began again in the air of the working rremisesz,
single cases of polsoning appeared agaln, proceeding with mildly
expressed anglospastic reactions, limited to the distal zections
of the iimbs, without a tendency towards spreading to the vascu-
larizaticn gzone of the vital organs. 3uperimrosed over the
sensory, vegetative and neurostrophic disorders, angicspastic
symptomc usually aggravated the clinical plcture of the polyneuritis
syndrome. A tendency towards spastic reactions began to be dis-
covered during this time, after 3-6 years of work under ccndi-
tions of the action of vinyl chloride,.

Dynamiec observation of the state of health of the workers
over a reriod of many years also permitted a group of persons
to be distinguished, in whom an asthenlc symptom complex dominzte:z,
which, in the 1initlal stages of development, were superimposed
within the framework of an astheno~neurotrophic syndrome, with
symptoms of vegetative dysfunction. However, the subsequently
Joining organic microsymptomatics was evidence of the formatlcn
of an astheno-organie symptom complex. The latter was detec-ed
in persons with greater length of service (9-20 years) in con-
tact with vinyl chloride. The data presented are evidence of
1 considerable variability in the clinical manifestaticns of
vinyl chloride poilsoning. Its characteristics depend on both the
degree of alr poliutlicon and on individual sensitivity of the
workers to the action of vinyl chloride.

Measures for reduction of air pollution by vinyl c¢chioride
come deown tc strengthening control of equipment and utilities
sealing, the introduction of enameled reactors, ccntinuous orsera-
ticn centrifuges, to the accomplishment of vacuum degassing of
the suspension polyvinyl chloride, improvement in the method =27
taking samples for analytical control of production and resin
packaging, and increasing the effectiveness of the mechanical
exhaust ventilation fron the packing boxes of the precipitat:r
mixers and from the reactors.
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higher than the maximum permissible concentration has been
increasing over 1957-1958 since 1961, especially significantly
in 1965, 1966 and 1963 (60.5, 62 and 61.2). Hyglenic working
conditlons deteriorated in the new building. The percent of
samp¢es exceeding the maximum permissible ccncentrations was
0.5-57.4 in 1967-1968, and 76 in 1969, against 17-37 in 1961~
1964 However, the maximum vinyl chloride concentrations in
all resin production buildings in 1968-19€9 were 8~40 times lower
than in 1954 and 1961,

Alr pollution around the centrifuges and in the resin drying
bullding was caused by desorption of the monomer f{rom the polymer.
Purging of the unpolymerized vinyl chloride from the suspension
was not carried out completely enough, as a consequence of defects
in the method used. The time was reduced in the conditions Ifor
removal of vinyl chloride changed in the process of alkall treat-
ment and resin drying. Therefore, the monoumer content in the
polymer increased to 0.05-1% (data of our investigations and of
the plant laboratory). Previously (1953), vinyl chloride was
not detected in the dry resin. The actlion of vinyl chleoride, in
the concentrations specifled above, leads to development of
occupational pathology. Beginning in 1959, cases of chronic
poisoning again began to appear in the old bulldings and, in
1964 ,1965 and 1968, in the new building, although they proceeded
in a less pronounced form.

There 1s interest in the dynamics of clinical manifestations
of chronic vinyl chloride poisoning over a period of a number of
years. While in 1953-1955 (when vinyl chloride was detected in
concentrations many times exceeding the maximum permissible con-
centrations in the air of the production premises), chrornic poison-
ing was characterized by the presence of an expressed local angioc-
spastic syndrome ("dead" finger phenomenon, Reynaud syndrome),
ir, which, 1n the more serlious cases, the anglospastic reactions
alco spread to the area of vascularization of the vital organs
(brain, heart), and these symptoms could arise as early as the
first year of wcrk in the shop. In the succeeding years (1956~
1960) (with the vinyl chloride content in the air of the working
premises at consliderably lower concentrations), the clinical
plcture of polsoning changed considerably. In this case, first
and foremost, only sensory dlsorders were detected, witn the
characteristic alglc syndrore and disturbances of the sensiciviiy
tc pain (hyper or hypoalgesia), most often spreading to the dists
seztions of the limbs. Combinations of thls type of sensory dla-
order with distal vegetative vascular insufficlencles (acrchypc-
thermia, acrocyanosis) and neurodystrophic changes (trophic dis-
orders of the skin and legs, focl of osteosclercsis and ostecpore
sis 1in the distal sectlons of the limbs, detectable by X-ray!
created a picture of the so-called vegetative-gensory polyneuriti
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