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"0n the So-called Vinylchloride.bisease" )
By S. JlUhe, G. E. lange, G. Stein, and G. Veltman
University Skin Clinic of Bonn
Direﬁtor: Prof, Dr. Leinbrock
Since 1958, when the firsf informatic; on the hazardous
health aspects to workers in the vinylchlioride manufacturing
industries was fouid, and egpeeially zince 1963, whez the sane
‘effects were found affocting workers in the polyvinylchkloride
industry (PVC), and throuéi further reports on this subject
(3, 4, 7, 8, 12, 28), attcntion has bezen drawn to thir branch
of the chemical industry. This deals with a disease similar
to a skin and bone affecting scleroderma, but a disease tn-
explainable in etioclogy and patnogenesis. The pain symp-
toms of this have been the Raynand syndrome, rvodular to
large area dense skin alterations and band-like osteolysis
in the finger phalanges. )

We could report our first observations on this disease
type in Germany in 1972 (15; 16, i17)e As the clinical victure

vas at first cozparable to a specialized for; of progressive
, A

scleroderna, we submitted 2ll comployces to a painstaking S
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- :internal examination to det;rmine if visceral participation
- " was also present. Recently, we reported completely (18) on
. fhe results found up until the end of 1972. These reveal
new aspects to be used in the judgement of this disease and,
ﬁs we believe, also may give new suggéstions in the research,
The 13 wérkers examined in the April-Deced5er 1972 iime
perio& were 29 to‘sa years old (averége agé: 39 yqars), and
had worked at least tvo, and at most 18 years (average period:
7. years) in a PVC-manufacturing plant at alternating jobdbs, )
although mainly as autoclave cleaners. The first diéease
symptons appeared one and one-half to %hree and ope-half years
after first vorking there in eleven patients, and in two

cases seven and eleven years after first working.

\:: Symptoms and Findings
{

i The most frequent initial sympidms of the anamnetical

) detzils are increasing sensity to coldness iﬁ the fands and
-feet, a feeling of deafness, and Erawling parietosis, In
-addition, pressure paip in single fingers, a thickening of
the end finger joints and weakenipg of the nalls as well
as general complaints of excessive tiredness, forgetfulness
"7 "Tanbd slowing down, syncopal dizziness, nauseau during work,
---——34pncreased perspirafion and upper abdominal pain.
A major role in the diagnosié of this disease is plaxed
by the altera;ion of the skin: Seven paticnts proved to have
drumctick~like (clubbgd) thickened finger end phalanges (clud

- ) 'procurcments and sborteninb, watch-glass nails, schortening of

- BFG09265

DTONCATY



3 S .

the nail plate)., We saw scleroderza-like skin alterations
in 8 patients: small knots or more spread out; very coarse
and reiatively sharply defined, usually cqvering the surface
gkin projecting infiltrate on the outstretched hands, the
distal third of the arms under the elbow, and the area of the
cheeks, Three patients had no clinical sgkin alterations..

The iistology findings of the excision specimens (from
the left ‘or right hancs) of all patients were relatively uni- .

form. Besides hyperorthocytosis and epidermidosis, there

"wes an expansion and increase of capillaries in the upper

cutis, An increase, widerning and homogenation o1 ithe collagen
bundle and a clear rarefaction and fragmentation of the
elastic fibers was evident. The same findisgs in the epi-
dermis and the fisers of tho upper cutis were proven to
exist in the patients without clipical skin alteratiomns.
The histology alterations in the epidermis and the collagen
connective tissues are similar to the edematosis to infiltra-
tive stage of progreséive sclerodernma. Here, however, a
clearly defined border is seem between that of possible but
to some extent considerable 1£Jury of thg elastic fibers
and the vessel alterations.

So far, circulation disturbances are the most common
synptonc: Nine of thirteen patients conplained of this,
and in fact eight of thex gave this conplaiﬁt as their first
synptom. The degree of coaxplaint ranged from increased
sencitivity to the cold and "akrozyanose" to the Rayniud
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| . ' .. éyndrome (four patients). The circulation obstruction could
g be judged objectively with the aid-of tezperature measure-
. ments, determination of the time required to fewarm after
exposure to the cold, capillary microscopy, and arm-hand
: ' arteriography. In no case did oscillograpay and plethysmo-
- ) ‘ . graphy result i.n.a certain pathologi:;al prognosis, From
this, cne can ascertain that the origin of the circulation
obstruction is in the periphery and not in inmediate range.
of the large blood vessels. This concideration is supported
by the argicgraphic :2d capillary n;icroscopy results, Four
‘patients vith sensitivity to the eold were. proven to have
‘ ‘ampule-like widerings of the capillaries in the nail Joints
Just as described in ‘he Raynaud syndrome (14). All seven
) patieats who underwent erteriography sh'owed patholczical
( ‘ vecsel images. The alterations ran;ed from a slight narrow-
'—:'Lng of the Aa. digitales pallmares proériae et communes with
&ingle sec;meﬁtary localized cl_osureq to a high degree of
‘6tenosis and segmentary closures, and even to the extent of
o . the loss of contents by the arteries in the entire length
‘of the finger and clear stcnosis of the entire band Joints.
g’ After the examination until this point, it appeared that
i . a direct relatioaship existed between the length of exposure
and the amount of vessel damage, )
The most obvious x-ray results of this diseace were the
band-like osteolysis betwcen Processul unguicularis and tte

phalangen on single or all fingers in six of the patients,

.
o
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In addition, fragmentation and border defects of the Pro-
cegsus unguiculares cculd ﬁe found ic sixApatients( It is
also possidble to deténnine different degress ©f bone alter-
atioﬁ: in licsht cases only a small lytic zone is visible,
and in the advance&'stage the phalange is almost fully de-
stroyed and the Processus unguiculares mcunts onto the
basis of the phalanx cap~like. A full restitution of the
bone is nct to be expected based upon the facts at this .
time (23,24). Remarkadble herein is the solid correlation
of acroosteolysis and the club-like expansion of the end
phalanges, Thus; thuuﬂrumstick fingers" are an expression
©of the lytic bone Q:Océss and not of an internal disease.

.. An examirnation cf the blood building system and: coagu-

lation draws our attention to this remarkable finding: all
‘thirteen patients showed light to serious thrombopeny. The
‘thrombozytic count lay repeatedly between 30,000 and
119,0C0/p L (under a normal limit of 150,0004£). In a
‘sternal puncture given to six patients in search for an
bxplanatipn, there resulted in no case a reference to the
obstruction of the "thronbosytopoese', osteoﬁyelofibrosis,
or osteOmyelosclerdge. The other eiéminations showed no
deviations from the norm; except for a sljght reticulocis
in cight patients (between 16 and 26 %), and a slight leu-
kopenia in five patients (2350 to 3950 leudocytes/y L ).
Reticulonic and leukopenia may be caused by the splenomegaly
in.the tvelve patiégts. At thig time, it is not clear if
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the thrombopeny is also so caused, but it is probable that

it deals with a turnovor disturbance or an increase in disin-

tegration in the periphery.

It was observed in the anamnese that three patients re-

_ported recidivisic ﬁain'in the left upper abdomen and one
patient reported pain in the right upper abdomen and a feel-
ing of fullness, as earlier diseases of “"Leber and Milz," yet

long-time intake of medicines or extreme alcobolisa were not

discerned., However, three patients without the sclerodera-
.like skin condition and acroosteolysis had record histories

pointing to a chronic liver ailment (Esopbagus varices bleed-

" ing, splenoral anastomosis;portal hypertonus; esophagus

varices, splencrmeg2ly.), The brormosulfaline retention ves
clearly increased, but by éomparison the values for serum-
transaminase and-phospbates were for the most part nothing
out of the ordinary. This discrepancy could also be proven
in the other ten patieﬁts. Four patients had esophagus

mvarices, and in twelve cases splenomegaly was proven scin-

- tallgraphically. The laparoscopic and liver biopsy results
of five patients, which were a;ailable to us at the end of
1972, showed rcmarkable agreement: surface area of the liver
clearly or finely waved, capsule fibrosis, increased blood-
and lymph-vessels, histologicaly a slight éo clear fibrosis
of the portal system and indifidual cell nécrosis, and slight
coarce fat droplets. The recult, that we could further ver-

ify at this time let us express the following theory:.fxcopt
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for the slightly toxic alterations of the liver cells, this
-~ results from the expanuion of the conncctive tissues in the °

A : portal system into the diffuse circulation in the liver., In

. advanced stages this leads to an interhepatic block (most like-

1y because of the hinderances in the height of the portal
system, possibly similar to a sinusoidal block), with esophagus
varices. It remains to be found if the splenomcgaly is only
a secondary condition or if tnsi';nnruy the direct result .

of toxic changes,

Of nine patients examined in the Jung functions (anamnese,v

X-rays, .spirometry, entire body plethysmography, and blood
gas -analysis) after references pointed to mainly restrictive
alterations, eight of these patients showed partial insuffi-
ciencies, Further research rust be underiaken to éetarmin;
3£ these disturbances can be traced back to the fact that
similar changes occur in tﬁe lungs as in the collagen and
~@lastic supporting tissues of the skin, that is, that a

t beginning diffuse lung fibrosis 1s the cause of these dis~

tarbances.

-

-
.o

The Initiating Factor
' This paper is concerncd with an industry-caused disease,

..

in vhich the synmptoms include {(arranged in order of most common
occurrence) thrcabopeny, splenoxegaly, toxic liver damage,

ventilation blockage, circulation obstruction, and skin and

_bone alteration. This complex of symptoms has mot yet been

-s
LY
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been assigncd to a known syndrowe. It is unexplained etioi-

ogically and pa.ho"enically. .

Is it posscible to cbtain a certain in-ight 1n the etiolo"y'

. and pathogenesis by a cozparison of our results with those

previously recorded in literature? VWhat is then possible to

be the initiating factor? )
At a sirultaneous pfessure and temperature increase,

2iquid vinylchloride is polymerized to polyvinylchloride with _
}he addition of water and various additives, depending upon‘
the different properties desired. In differeant cuuntries,
;pdepen§ent of the additive type, the Raynaud syndrcme and
acroosteolyeis wés present in workers cleaning autoclaves,

The symptoms appear so characteristic that it lead in the

;;st year to the digeasze desigration of Yoccupatiopally-
;;ndiéioned acroosteolysis" and vas advanced to a diagnosis
position (28)., It is mot és_sumed that the additiveé, differ-
395 by type, country of prcductign and methods, play an import¥
ant role, but the baroful combination of these with the vinyl-
gploride can not be completely excluded. Therefore vinyl-
chloride, the substance presenﬁ in the laréest amount, be-
comes the main voint of our interests. 'The monomer vinyl-
:Lioride is punmped over a closed system 6: an autoclave, The
exit possibiliities of the gas - and thus the inhalation .
poscibilities - consist then in more places within the pro~

duction procecs:
1. Pcrmeability of the autoclaves (intaka and offtake)

/ .
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" vacuolization as well as periportal ccllular infiltration (26).

9
during polymerization and recovery processes.

...2. In the dischurging and opening of the autoclaves as well

as in the drying process of the finished polyvinylchloxride.
The residual gas consists of up to 90% vinylchloride (6)
and often leads to leaden tiredness and short-lasting

disoricntation in the employces.
3. From the polymer precipitation on the walls of the ketiles.

Therefére, froa tke technical viewpoint, 1t is completely
bossible that vinylchloride initiates the hereby described

disease.
are already known about the effect of vinyl~

The narcotic effects

Some facts

chloride on bhuman an¢ animal organisms.

pave long been recognized (22), Since 1958, reports have re-

ﬁoatedly been nmade concerning'the angioneurotic obstructions

and the Roypaud syndrcze in workers (1, 10, 21). Li the

1i{terature one finds cingle rgferencés to the intoxication
é?'vinyichloride, vherein a reversible dizziness, light to
féfy noticeable giddiness, disorientation, skin appearirg as
gzé—desree burn, and lessened blood coagulation have been

dctermined syoptoms (6, 9, 11). One worker died as a re~

sult of poisoning.
* ¥ith the use of experiments involving animals, lung

oder, blood congestion in the lungs liver, and kidneys, as
woll as decreasing bdlood coagulation could be proven (20).
In lbng term experiments it was possible to produce centro-

lobular degeneration in the liver and necrosis with foamy

£T0060T2
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Recently, reports were made concerning skin, lung, and bone

tumors and obstructions in the bone structure (27). These

* results, based on animal experiments, lead again in 1970 to
© & depression of the MAK (maximum occupation concentration)
~ to 100 ppm (13). It 15 not yet known to us the regulations

concerning gas conéentrations at the occupational site,

The symptoms related in the fraﬁévork of this disease
(Raynaud syndrome, toxic liver changes, obstruction in the . *
bone compositioﬁs and prenarcotic Eyndrome) may then be pro-
duced by vinylchloride. Thus, in the‘knowledge of the occu-
pational site we can expréss the conjecture that long term
_sxposure to vinylchloride is at least a, if not even the
&inecase~initiating factor. The fact that the name "occu- .
yationally—caus;d acroosteol&sis" bints only at a nét
necescarily determining symptom éhows'that a new name should
be coined. We have prorosed the designation "so-called
~yinylchloride disease' for this syndrome becaﬁse this éisease,
dnfluenced by the pariicipation of numerous organs, obtains

the character of a system disease,

Pathogenesis

The pathogenecis is, as before, unexplained. On the
.basis.of our research we discussed the theory that the disease
as a pathogenetic principle in the furthest sense is caused
by an obstruction on the connective ticsue or the vessel
_connective tissue. 'In'qéd;tion, as oﬁr theory shows~that

the toxdc ageant is eftcctivo not only per inhalationcm, but

BFG09273
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also perkutan, éhe fact exdsts that only uncovered main arteries
exhibit aclerodermarlike.coatings and that the band-like os-
iéblysis is only found on the tingef phalanges. We saw sclerQO-
derma-iike skin alterations as well as acroosteolytosis only
dn workers vwho had worked a long period with the cleaning of
;ntoclaves. This can perhaps be explained by.the fact that
600-1000 ppm of iinylchloriAe could be measured in the area
of the autoclave Qalla (5). As an indication based upon tte
obstruction of the cornective tissues, we saw the Qualitatiﬁe.

and quantitative alterations of the skin and the multipli-~

'cation of collagenic fibers in the portal system oi the liver.

The increase and expansion of the capillaries was visible by
;apillary microscopy and histology in the upper cutis, in
;Haition'to the.peripheral circulation ctstructinr proved
;iinically, angiograrhically, and thecrmographically. ZEven
the alteration of the bone (osteolys;s as a result of trophic
;Sstruction by damage to the vasa nutricia) and the lung
?}estrictive and obstrictive ventilation blockage) can be
iwnonomously expléined. The prognosis of the.disease -
Judged quite optimistically by earlier literature-appears
quite serious to us, especially with respect to thrombopeny,
aplenomegaly, and portal hypertemsion. According to our
observations of alterations in the bone, this discase should

be Judged with reserve.

’

‘Conseouences for the Practice

Thoe triassic formation of this discase system, serlous

L1
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prognosis end relatively high mortality (fron our investigaticn
certainly more tham 10%) bas led prevailinsly youn zen to sol-
icit us to place the folloving suggestions:
1e Execution of epidemologic and preventativg medical experi-
mental tests. In our opinion, it is not sufficient any more
to search for oﬁly ﬁéynaud ;yndromes and knotty skin alter-
ations because these symptoms , as characteristic as they are,
aiready show the ddvanced stage of disease. Perhaps more .
important, controls to determine the thrombozytic count in
.;agular tine periods should be given to all employezes of PVC-
producing industries. . This should take workers with a con-
gtant thrombopeny out of this branch of the induscry, as this
Appears to be the first objective symptom, before further and
pore serious iniernal da;age occurs.
Ce ﬁd embloyment given to those with liver diseases or circu-
fhtory problemé.
3« Regular gas concentration measurements in different work
sites to avoid exceeding the MAK limit. Experienced tech-
nical improvemont with the goal of greatest possible automation,
andlmprovement of the ventilation conditions to reduce the
possibilities of gas inhalation to the lowest amount possible.
4. Compensation to diseﬁsed workers and recognition of this
disczase as liable to indecnity by inclusion in the list of
Bicvo. . B .
5. More research, especially with animals, using'vinylchloride
iith special considera}ioa to the skin,_boncs, lungs, liver,

-

and spleen.
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mn Chemicol Asetracts

fnintracellular media in all persums unde _tudy. . e O levelin
dlond plauna devreased with ace. The K level .a wutracellular
media incveased with age, that .a inlm swlar leps -.u [
cally const.  These findings acree with L.~ literatuie daia of the
eflert of ocrupational steecses asan tins cas hich atm. air tewip,,
wnise, vibrations and industrial dust on elecirulyte metalsdiun,
E. \mu!-cu

-231821 Importance of polonium-210 determinatonn in the
wsrine of workers in uranium mines. [Manov, D.: J'uirowse, D
Nowak, L.; Djordyevic, V. (Inst. Labor Med. Rashiol. Prot.,
Belzudc. Yugeslaviz). Swerhw, Med, 1972, U1} &-1D
{Bulg). A study of 29 workers in the yraniom cans of Vugu
slavia whn were exposed to Kn ac well a« rats living under the
same conditinns shuwed that it is not possible to det. the con-
tamination by Rn and its degradation products by testing the
wrine for ™Po.  No corvelation exists between the concs. of ™I'a
in the urine and the concn. of Rnin the work environment.

1.} l‘-\hl
23183g Hand tremor induced by industrial e
o1ganic mercury. Wood, Ronald \WV.. Weiss, Ara B3 \\ ns.
Bernazd (Sch. Med. Dent., Univ, R(-'h«td. Rochnln. N-Y.)
Anl Enciron. Hezith 1073, 2i(3), 249-32 (Eng). Hand tremor
2 subjects with industrial 1z exposure decreased after cessation
d ezposure and the subjects becume asymmomatic alter 3.8
months. The exteat of hacd tremor was evaluated by requiring
the subjects to maintain a force of 1140 g witl: the {urefingerem g
finger trough sttached to a strain gauce. Peformance improved
sfter the subjects were removed from }Hzx exposure.
Raymond Zehaplenniz
23184h  Sepitary-hygiesic appraissl of working
during the welding of metal covered with ptective coats.  Prot-
senko, G. A.; Danilov, V.1.; Timckenko, A. N.; Nenantovich,
A. V.; Trubilko, v. 1.; Savehenkov, V. A. 'Khark’. Nauchne-
Issled. Inst. Giz. Tr. Profzabol., Kharkov, USSR). .lvsemal,
Srerka 1973, 2G(2), 65-R (Russ). Air samphts were taken using
e specially equipped welder’s lielmet anc. analyzed for dusxt,
g‘hcnol. CO, HF, acrolein, phttalic an%y ‘ride, NO,. Mn, and
i0y. Tests were run with and without reneral ventilstion.
Weldings were bothi hand-operated and sutomatc on s 10-mm
coated steel plate. Gascutling was alws examd. The coatings
were a glypthalic (1) a- phenol-formaldehy te (I1) and a poly-
ethylene (111), in 25 .m thickness. Tre rssults are compared
with the max. permissidle concns. | is tue h vt and 111 the most
objectionable 11, with ZaQ, 1s toxic. Themsen
23188 Hyrienic centification of the huilding ﬂrou-n! de.
velopraent, aud u:onsuu:non ¢f plauts prod ort i
products. Levira, M. M.. Filatova, V. S.; Buayl. E. G.;
Ashirova, S. A.; .nk!w'-urov. Yu. P.; Levia, A. L.; \ostin.
skaya, R. Z.; kuzn:u-u. B. E. (Inst. Gig. Tr. Profzabdol.,
Gorki, LSSR) Ciz. Sanit, 1073, (4), 86~7 (Ross). Cc'nﬁe:;

tion of b z plans

d
. 1G€ and r

.o .
Vol. 79, 1978 : -, g~ n
s 8. Cuctavecon, K. A. G. (Aktichnlag Bance Ver's:, -,
Sv ed. 332,817 (CI. B 014), 13 Jan 1833, Appl. LWTU/T. o May
W0 Anp. The a==. comuets of s stonrptin eofes @00
IEal et SN il 3L L Luttuws, @ tuler PTG 1790 it
abnve the abuotent surface and throug whith Por o Ja.
from the bottom rarrying drops of alancuens *v -0 iop -2t

'ml- S:a, 2 circulaieg line frn the L paf tie vt snnta el o >

conditions

© Seito:

£z

:lmu manufe. PV'C along with a favorable sa'ution of sanitary-.-

ygienic problems appear to depart from hygienic requisites.
Poor ventilation in plants manuiz. vinyl chloride, polychloro-

prene, and trichluroethylene 13 poor and does not conform to -

stds. Architectural modidications sivould be empioyed to edect
hygienic stds. Jokn Howe Scott

. 23186k Studies of combustion with a sludge burner. Wies-
enberger, J. (Ger.). Wesser, Lust Betr, 1973, 15(3:. 24 -C {Cer).
A 40 to 1500 k3 /hr sludze burner burns combastible industrial
waste sludges with 8 min. of soot or CO. The sludzce is atomized
in the nozzle by a stream of d air or and elec.
fired. The burner fires into a mnhly insulated muilic furnace
chamber from which cumbustion products may be removed for
anal. Usinga 10U kz/hr model burner, old crankcare vil and lace
qQuer snlvent wastes were burned with a min. of soot or CO. Less
flamamable muterials can be tatally burned if vther tlummable
gases are used 1 place of compresed air or steam.  J. 11, beltin

23187m  Aircraft Emissions: Impact on Air Quality snd
Feunumy of Control (O:fice of Air Programs APTI-0787).
Uriteri States Environmenial Protection Acveney, nlice of Air
Programs (USE l'.\ Ofl. Air Programs:  Research Tranxie Park,
N.C.: 1972, 60 p

231880  Air Polluuau Aspects of Emistion Seurces: Pulpend
P-pe' lndumr A Bidliography with Abstracts (United States
Eo tectisn Agency Pullication Ne, AP-121).
Umied States l-nvnmmnmul Prtection Axency, Jor Poliostion
Te hinical Juformatin Center (USEFA, A Poilut. Tech. Ja-
bt Cent.. Resenrih Triangle Fark, N.C.). 1673, 100 pp,

23100p  Air Pollunien Translationa: A Bitllegraphy With
Absiracts. Vol. 3 iUnitad Ligtes Lnvironmental Frotection
Agency Publication No. AP-120,. 1'aited Stotes linwireminiental
Prevecium Agency, Infliwmanon Services Divimoa (USEFA, A
Poliu!. Tech. Inlor. Cent: Research Trianaie Fark, NG, ).
1973, 20 pp.

b3

23190¢ Absorber for purifying sultur dlozide-ceotalning fiue

. sl furite ¥y,

.made by drying in vacuo at 1(a)® 3 mixt. conls. Ail

ot rEtUrning send. abws benit L the dttvas, aee 8 ruli baizel s
the circulation hine for grismng te .'.n-nuhmd nhv:u-zn.‘
5. Zewd

231912 Deterinaticn of mlur: of some SuSE ences
i ait. Tazev. G \‘ ﬁn'.r sov, E. E.; hhpm\a. S. Al
USSR ICL Tl % ats fas 1933, Appl. 2 % | i

From (mkextive, Joabret., i-tun l'.m-:lﬂ. Tcrs"-a .-.--:; 17

H)(7), 84, The aralyred wamile ol 33, was Lyoen Ral S L
entraament separains fitled «ith 4 fine-rrained ahsorbeat s hus ¢
et 4

sy to fomr .t At o hany ynal-
scaliziy and blowing tie 'HI- ‘..
the 2us wnalyser for furthes o
3 duTacy of anal., air was puriiy atmewre

es. Durine subsequernt Resury, arb:
for supplying the substances into the cas anasy er.

23192) Test tube for carbos diozide messe.wment. JAuc--
gesellschait G.m.b. 1. Ges. O¥ca, 2,151,603 (TX. 05 1l "% J;r
1973, Appl. P 21 51 (33.4, 13 Oct 1972 S pp. Th~ r--....ﬂ:.'
range of CO, test tubes. uceful for automotive qha-: 1o e, w,
extended Ly an Al,O,osuppmltd KOH prelayer. 1 . laver :
. )_
fom) 100 zand KOH 1A= 8 0Iin T0n HO) IS sl . -c2eme
ing with 1o 1 52, A 24 =it fong Ded of this @maes o0 0™ . 10,
vol. 5. CO ot e 2as v s, - 0L 1.

231931( Onl‘.-non catalyzer for ezhaust godes  “Vratate.
Cclida, Sumin; Koari, Yoskizto; héwa-.r. Kiel
Okamuto, Osamu (Hitachi Mzkuseru Co., Ltd. e 3, Koda
73 27,088 (CL. 13(9)G11), 13 Aar 1433, Appl. 75 = 1.004, 32 e,
1971; 3 pp. A° pcrovskue-lype AD: Nels (A, alx rt.
metals; B, rare cuith metais; Me, !-e group metals: ¥, 0.
oxidn. nul)zcr for eahaust pases fror a car of ehem L
prepd. by heatinz the ucetate mxt. at J00% for 6 -, & waers: Teas
mixing with NHHCOs, pressiny in a mpe-hrm aud hestiag o2
1200° for 1 hr 10 obtain a sinter of 85, porosit 1 wurk, we”
even at 1000° (or long periods and is pot poisoucd . s 327
coiapds. 3

23104m  Adsordent of p:is.r—ms gases, Cui.
Jepen, Xokai 73 27,032 120 13000112, 13 Aor -
6\’).9"3 13 Auc 1671 4 pp. Nand Sovdesiaet.
absorbed on a spiml-lype cxide Conty. one OF T e *
‘metals, e.g. Cu, Ti, V, Cr, Mn, sud Fe rroups 33
::;k' earth metals on active carben sl desozon

.

231905a Device for recycling eahsust gas § -8 & a7 2o
Cussan. Charles (Pan American Chermwal Co Inc.: S, Afoixa
72 01,665 (Cl. C i0k), 25 Oct 1972, Fr. Appl 71 10 730,09 A
1971; 6 pp. The exhaust gases of 8 heat engiv.e ate redy :le? -
‘reduce the amt. of NO, in the fnal eTuent.
are recycled below the discharge for return .o *
gases are passed into & catalytic puritin. unit waere te
cycie of exhaust gases is varied with supaly of fus’ to toe

Heney 1. Gi

23106p Smoke abatement in the cxsulfarizanin of i
Bractsch, Peter; Domalski, Wilii: Eelirens, Manirco . Ah.-
werke Peine-Saltcitter A=G.) Ger. Offen. 2.150.9¢8 T &
21¢), 20 Apr 1973, Appl. P 21 30 965.9-24, 13 v v
The development ai amoke in the desulfurizasio= © =~
reduced by adding snda-cement-fluorite mixts < >
Na metavificate for fixation of the valatile M. ¢ e
cmnpa. ol the sada. A miat. contl. @-nia (i3, purtiand cenwent o8
was suilable lut tae dhnllunnluu ..'-l e ot

135-w0*,

23107q Removal of sulfur ozides from chimney gas. Ta-
naka, Takustui; Hattors, Jlieveshi; Mawsumeto, San 'Saca
Chenncal Industry Co., Ltd.) Japsa. Kokar 73 20 es¢ 1.
13WFD), U7 Age 1955, Appl. 71 52,200, 13 Jul Wi o, . M),
in chimney gus ave 947 removed by pasuag, at v ml ~n fie .00
hr, through a «aumn of B0 g of 4= mm dism. ol &0
SeTO,, which sic prend. by mising SsCO, with Te=* yop -
disiomaceuus earth and pitch, molding, and unmis. ‘
The peliets ste redenrrated hy treating with 2% Na.s c e
for 3 hr. Cal'()y and JaCO, are unsuuashle, K n:.

13108r Putersiunr sullate teco ia the Junt.a
sw'ur dioxide-containing waete g . Ve

& nbilla, Eduard, Stiewe, Wolfuang 187 e, b, o
Qer. Oflen. 2,147 A2T 1 Wpd- e vtar )

QLT L A Bep JUTH: Tt Tim wa T aeee ¢
contg. N, CU), and Cidy comtan; s o wath <. e

SO by mashuing with o RO AT wir Wltmn,. 2 A 0
from a disphiragm elevitotyte plant, The A WS, fwand o
countercurrent adaluig s v is vadised by au W a0 L.
air at L0-1(X3° /3= 04 atens and A1 es added to Vhe ovidized sur.. .«
lower the soly. of KiSOs. The K30, 1 filtered ol and the -
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130484k Products of the thermal brcakdown of expanced

polystyrene. Invauvuk, E.G.: Kobaar, A L IUSSRY,  Latriaee

Iyeec.ad. 1072, (0N, 11-05 (Rnsel. Baguoubsl edystyrenc of

diflerent types was pyralyred at 1GM° aul the proslucts were

snalysrel by a very senative chitmiatog. mictlnal.  The gascvms
peaducts enataia iy, C0), Clle, Calla, Cylle, Calle, il ll-. Colle.
. . 'l

13048Sm  Nitrogen oxides. nuclear weapon testing, Coacnrde,
and stratospheric ozope. Cadidaimth, I Twk, A ¥, Fuag,
J. &0 Sinunens, . L.: Newwm. K. L. (Mctesral. Off., Beack-
nell, Fncl.). Nature (Londiowm) 1973, 23415118), H15-01 (Ene),
The pronin. of N0, in the stwack wave of esplonion< avuwd. with
the testiug of muclear weapons in the atm. is calosl. and eonmaresd
with that espevied from the engine esluust pranducts of sheets
of Concovlex, each flyine in the stratimpliere for 310 he every
day of the year.  N(), injevtions into the stratospliere from pasg
auhear exphmione are cquiv. 10 Lirce nim. of fully operatinnal
Cancunles. Anal. of tie (); records reveal no detectable chanies
i the total atm. (O, during atul after perials of nulear wequm
testing implying that maswive NO, injpctions into the strato-
sphere dn not upeet the O, Liyer. 8. limverman

1304300 Spectrophotometsic determination of small amounts
of dimethy! sulfate i air. Tomcryk, Dunma; Rajerska, Jud-
wiga (Orrodek Badaw .-Razeojowy l'rrem. llarwnikow, Zoierz,
Fol.). Chem. . 1mal. (1lars.:u) 3973, IK(D), L13-8 (1'0}).  Me;50
was absorbed in pyvidine, N-methylpyridinium sullote heated

" with 02N NaOll, and the resuliing ghitaconaldehyde (1) was

reacted with PAXNH, at plt 5.5 to form 1 dinni: whose absorbance
was measured at 344 am (molar absarmtivity 5.4 X 10°), The
method permiits the detn. of 0,13 v-(Cll;WSU,/1. of air with an
error <H%;. A. Janowski
139457p Emissi 3\ «raphic det inati of non-
bomogeneity of laboratory sarpies of industrisl dusts.  Rolumz,
Andraej; Grajpel, Audrsej (Univ. Javiellinski, Cracow, 1ul.).
Chem. dnal. (1Versaw) 1973, IN(1), S03-8 (1% ).  Dust samipiles
were fused with K30y aml CoQ, finterna® sul.) and excited in
an a.L. arc; anal. lines were: Fe 1 7.3, 7, 1 234.5, I'h 12802,
Si 1 2882, Al 3 30R2, Ca 1 36<.4, Me 11 2503, Mn 1 274K,
Cr 11 2849, Cu 1 3774, and Co 1 INR.7 nm. Nonhomoreneity
was judred from the scattering of the relutive intensity of the
snal. lines of the elements and internal std. The method was
uwsed at i to investigai. dusts f-or. the marten steel
smelting process. A. Janowski
130483¢ Exhaust emissinn of the Otte erpnine dusing knogk.
ing combustion. Eberan-Eberharst. Rober; Siruden, usan:
Schwausebaucr, Gerd (Inst. Verbrennunpskrafimawch. Krafte
fahrwes., Tech. Hochsch., Wien, Vienan, Austria)., Erdeel
Kohle, Erdras, Peirorhrm. Brernst.-Chem. 1972, 25(12), 715-18
(Ger). Varying air: fuel rate, compressinn ratio or ixnition
sdvance produces engine knock and also influence exhaust emis-
sions. Combustion temp. raiswes with knock 23 does the NO-
emission. The hydrocartmn emission is lower with knock than
. providing air : fucl rate or igrition chances have caused
kmock, but hicher due to changes of the compression rate. The
HCN., HC1IO- and O«emissions, as well az odor, increase
rapidly with knock intensity. Knock intensity 0-100 was
measured with the standard knocknieter in the ASTM-CFR-Test
engine (MOZ).
1304897 Accurste measutement of cadmiuvm in asirborme
iculates. Zdrojewski. A.; Quickert, N.; Dubois, L. (Chem.
iv., Environ, I'rot. Serv., Ottawa,; Ont.). JIni. J. Esriron.
Ansl. Chem. 1623, 2(3), 39141 (Eng). The accurate and rapid
messurement of Cd in airborne particulates is descriied, with
particular ref. to hizh-vol. air samples callccter on xlass fiber
Slters. The methn] involves the acid dizestion of a part of
the filter fullmed by anal. usine at. absnepliom spectroncopy.
The use of Lsth conventicnal flanie ut. alavsejation sl at. abnorp-
tive with a phit i fiedd. The Cd

fumace er was
detns. were free of natriv errer.  Suwll interfcrences by other
elements cuulil e accurutely taken into ucctunt.  For a typical
sir sample of Y00 mf, the Cd amt. can he detd. with acruracy
down to ~ 2 ag ‘md.  Detns. below this level are puewible at the
enpense of the speed and simplicity of the mnetlual.  The possi-
bility of a nim-unifurm distribution of Cd on the expowd tilter,
sndd the chance of acidental contamination of the filter or prepu.
sumjde Ly traces s Col are sime slimvne,

130490] Fossil fuel burning and carbon diozide. Pesti-
mistic view. JFytkowice, K. M. (USA). Comments Eurth Ses.,
Genphys. 1072, ML), 10r 22 (Eng). From Nud. Ses. Abstr.
31073, IK813), M2, The impact of thie comburtion of fossil
fuels on the C(), concn. in the atm. and the ennwequences fue
Earth ccuayntems sre postuluted. The rate of funndl {uel con-
sumition increased anm av. 4.0°,/yr durmg the past century
cavning 8 strady bwiblup in atm. and wweanic €0y Mevlanioms
Ly which Cloy s rermeavedd fronn the ot aind wa witer by cacanic
serimentary s eswes ure Teviewed. Caluns, slwew that by
1985 sean had prraduerd and anpicd inte the atm. 45 tones
the COy seimeved by wmeanic sdnnentary pruesses, wluch are

Vel. 79, 1973 - 139697 °

1] . -
orcur, pmibly during the next century, and will melt prdar ice
caps. devreasing the alliedo of the 1uirth’s surfie, showing the
eleeys o areulotion of the me i ard the eycline of autrieats an the
. increaning sea level, flonling enactal pdains, utel §:nve e
ing we sthering e ses amd cliincing ledb anismal amdl j2eat
cuvmyssemns to flee ddetriment of huncin geamboions,

139401k Atmospheric teleases {rom Tarapur. Abeabam, I°.:
Pattmik, . asceswran, £, (luddu At Kew. Cunt.,
Tuwunlusy, India).  Jadsn J. Lncion. Health 1971, 13033), 17181
(kag). The vleguard {eutures encinecrad into the Turapur Ag.
Power Statwn, India, 10 winimize, cratnd, and neoitar the
atm. illutanie from lbe st:ation are dewribed. The Emte
frestilicsd fir the efiluents frum the station are discusserd.
v spevtra of the efllucnte are prevented amed the radussrtive
tudopes are identificd. The majur cvnctituents of the zasemss
waste are isntopes of Xe and Kr. Data an actual relc:ises are
given. The maz. value of activily released is very much Jess
than the max. permissible réleace.

130402m Concentratiqns of uranjum in the 3ir of 3 urazinm
tefinery and in urine of the workers. Okalmy.hi, I1.: liiki,
M.; Watanabe, S.; Honro, S.; Suruki M, (Notl. Ina, Rac.nl.
8Sci., Chilaa, Japan). [eiea Buisuri 1972, T(3), 151~5 (Japan),,
U cnncns. in the refinery air were 1.6 X 10-M 10 4.7 X I0** 2.1,
andl in the urine of the warkers, 3.9 X 10" t0 3.6 X 19=¢ 25
The conca. in the air was hisinr than backgrourl by ar .«eder
of 2=3 and that in the urine wad hizher than that in t'.c =encral
puldic. These hiyh levels in the urive are due to ini.2atwan of
higher conens. of air borne U in th werkin? envirmment.

1304930 Work hygiene and eflcctiveness of health feasures
in the manufacture of chlorinated terpeaes. .Asiineva, S. \.
(USSR). Nawek. Tr. lrningrad. Gos. Imsl. [io:ersa. Veachsi
1971, No. fX, 26G-30 (Russ). Chlirinated terpenes are wislely
used as insecticisies.  For agricultural purpases aquatic emulsias
of polychlorapinene (1) and milyrhlocacampliene (11) are usesl.
They are toxic to hunians, penetrating throush respuration and
alimentary canals’ and skin.  The max. periivible cmien. of
1and 13 in warking arcuas is 0.2 mie/md.  Casphene, o-pinene, I,
11, and Cl were detd. in IR0 samiples of factory air.  For tx¥
of the samples the conen. of 1 was 1.5=10 times greater thaa the
max. permissible conen.  During 11 precin, the max. permissiide
concn. was exceeded 5 or G-fulil. The skin penetration rate
was hich. The skin of employees in 3 [actories was studierd.
By shift end, the cnucn. on uncevered Darts of tiae skin a~d
p. hands was 6.3~16 mz/dm®. Tie hiznest conen., 2.u=-11
mz/Gm?, was on the skin of operaters povring the 1. Tae
covered parts of skin had a conen. of (-0.4 u.g/dm?. Malical
exaninations show that 1/3 of the tested wouriers had rerveus
system chuages and 2,3 had subtrophic and atrophic res; isat-«y
organ changes. J. Suwchika

130404p Effects of asbestos on the pleurae. Leswbre. R.;
Hagengue, A.; Lexrand, M. (Cent. Pneumal., Hop Beuuirn,
Clichy, Fr.). Nous. I'resse Med. 1973, 2\22), 1Sti=% -Fr-.

*Thoracotomic and necrosenpic findings fullowing e > .acte 0

oxbestos dust are decrited. The primary lesion. ke hyaiis
pleural plaque, devaid of clinical symptoms, sidata vontain-
any asbestos Gber, Later these plaques become ealeificd und th.
calcification continues even after termination of asbuatos exp
sure. In 1520 yecars some warkers developed pachyplesritis.
Renigm recidiving exuiative pleuresia can be prodiwed by astestos
dust; this may develop intu mesothelioma, esp. with eapnure
to croidalite. Gen. Saz
130405q Technical progress in the chemical industry and
industrial hygiene. Arkhipov, A. S.; Marchenko, E. N
Filatova, V.S.; Egurov, Yu.L.; Novowiova, T. l.; Mastynova,
A. P. (Tsentr. Inat. Usnversh., Moscow, USSRY. Gig. [
Prof. Zabol. 1973, (8), 1-3 (Rusmi. The effective uweadl equa:-
nwent, architectursd desizn, ventilition metluals, waste secyvting
aned final treatinent, und measurement suvl eliun . tion o fuies,
gav, aml acrirnl emivsions are dewribed. K. St twre
130406 Hyzienic evaluation of working cond:tions in s.me,
cheniical plants operating in the open air. Ialatova. V. 2,
Vinesradova, V. K.; Bashkirova, L. 8. (Inst. Gic. T2, 1'vode
zabal., Corki, USSR). Gig. Tr. Poof, Zudol. 1973, 8., ¥=11
(Kuss). Key technal. equipment at 2 new NH; awd vinyl
chlovide plants were plaved in the open air.  Warking cvi.litions
and industrial hyglene at these plants are satisluvtory,
. E. Stroslers
1304978 Chanres in working conditions and heilth siitus
of workers of oil sefinerifs in a with techaical progress.
Mukhametova, G. M. DPolyanskii, V. A, Subhaneva, Vo AL
Musteva, N. A, Ostronalaya, R. 8. Beasinsbaya, L. L.
Malar'eva, L. M.; Gazieov, M. F.; Emel'yamowa, A T
(lust, Gig. Poizabul., Ula, USSR). Gig. Tr. I'ref. Zulss. W33,
(1), 5% (Kuw). A conpurative anal. evanns, of w.viacrs 2°
the 1'la relineries nuule in 107 G0 and 10780 T1 sl § o' -
atantial Lavieaide chances in health (with u servwe sevesel wi o
10 yr).  The uumler ol jurmms with astlerinee aml neuraciwns
sywirimmes, bhyjateuseu, anenud, Umidsaytogwnie,  ml

punarily léwenic. I COh Jevels in the st )
Ineare Calustrophic warmuag of the sutlace of the carth will

chionie gastite greatly deviiund,  Sonee fumctional viinatetise
tics of the liver impeaved. P d. in 10T=C1 shll bt

' BFG09278

W\
.

cvadb0lT



BFG09279




