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Attached is our most recent collection of patents and arficles on polyvinyl chloride.
We have also included a few references on Toxicology problems in the vinyl chloride

areda.

As in the past, we will obtain copies of abstracted articles or full copies of those in
which only the first page has been included as you request them.
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Modern Plastics - April ~ May 1971
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Plastics Technology - April 1971
Plastics World - April-May 1971
SPE Journal - April-May 1971
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Flooring

April 1971

Union Carbide Davelops
Vinyl Carpst Baciing
Union Carbide Corp. has an-
nounced development of the ULOK
Yinyl carpet-backing system, which
~—it is claimed—enables manufac-
turers to substantizlly reduce the
cost of vinyl backing for carpat.
The ULOK system involves a se-
rics of componcnt chemicals and
)

procedures for compounding them
and applying them to carpet.

Union Carbide says the reduced
cost possible through the ncw sys-
tem makes vinyl backing competi-
tive with high density foam backing,

Pound for pound, foamed vinyl
backings are far stronger than rub-
ber foams, Union Carbide c¢laims.
Even at low densities, backings
foamed with the ULOK system ex-
hibit excellent resistance to scuffing,
shredding or tearing in heavy or
whecled traffic installations, the
company reports.

Union Caibide is providing tech-
nical assistance to carpct mﬂls_m
adapting conventiona] latex cquip-

- ment to the vinyl system. This adap-

Plastics Technology

April 1971

Commen's on Disposal of PVC Scrap

...We reccgnize that the burning of plastics, or any
material for that mziter, in a small plant incinerator
is a problem. The addition of limestone will reduce the
amount of HCI, that will be evolved, However, it will
however make burning more difficult and will in-
crease the weight of the ash to be hauled to the land(ill.
. . Currently...the most satisfactory technigue is that
of a properly supervised landfill operation. In-
cineration of plastic materials as part of municipal
refuse is also satisfactory and perhaps a question and
answer technique on this subjeet (below) would be a
way of letting you know how we view this.

What is the current level of PVC in municipal refuse?
A survey made by the Battelle Memorial Institute in
1966 showed that the total amount of plastic disposed
of in municipal refuse was 3-14 billion pounds or about
1.5% of the total amount of refuse generated. The
current level (1970) of plastic materials in municipal
refuse is estimated to be 2%. This level is expected to
reach 3% by 1976, Akout ore-third of the total plastics
in municigal refuse is PVC.

Does this Tevel of plastics in municipal refuse cause
any problems? This same survey by Battelle showed
very few references to problems created by plastics in
municipal waste. It was felt that becauvse plastics
make up such a small portion of municipal wastes,
their elfects on disposal systems could not be
measured.

'

tation can be readily achieved, the
company says.

What are the combustion products from HCI? An
extensive study of the combustion products from PVC
was completedin 1960. This study was made at the
School of Public Health at the University of LMichigan
under a Public Health Service Research Grant
(HEW). In general, this research showed that HCI,
carbon monoxide and carbon dioxide were the miajor
combustion products. Under conditions of incomplete
combustion, small amounts of hydrocarbons ere also
produced. In this same study, it was also shown that
phosgene and chlorine are not present in the com-
bustion study from PVC,

How much does PVC in municipal refuse conlribute to
our total air pollution problem? The current level of
PVCin municipal refuse is not sufficient to create any
air pollution problems. 4 study was made of this
problem by the Royal Academy of Enginecoring
Science in Sweden. It was their conclusion that the
amount of pollution due to the burning of PVC was
only 0.05% of the total air pollution problem in 19¢8.
We are, nevertheless, much concerned about this
small amount and are currently direcling our
research efforts toward the elimination of all air
pollution that might occur from burning PVC.

D. L, Fent

Technical Sales Mg,

B. F. Goodrich Chemics! Co.
Cleveland, Ohio
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LR plastics a fire hazard?
miow can they be ameliorat ted

A good basts to start
from is an article by
Ur Helmut Birkner and
Dr Klaus Dicbel, in
Cierman, in the house
journat of Chemische
Werke EHiils, called Der
Lichibogen
_Thc ariicie  begins  from
fae \_Scwpoml oif pHasuvs an
building  construction, notes
the confusmn—as in liritain
— N Aerminology  arising
jrona the lack of definition,
and goes on o the German
slandard classification ol
Huddding materials, in DIN
<142, which groups the com-
bustibles into Lhree groups:
ditiieult {0 burn, casy 1o
terrn,  and  something be-
{fween the iwo.

‘The DIN fest is described

and it is noled thay varicus
natetials fali intlo various
seoups, For somce  building
purnoses, only the highest
aveup is permitlted, ‘diflicudt

‘o Burn wi hin the meaning
of DIN qin2.

Lather than lranslaie the
aniizuous German ale
ety ambiguons  nplish,
1o bhelter o
hoasinning,

All ¢.rrunic compounds hav-
i carbon:carbon  or car-
son: hydrogen bunds ure
unbsubie; il as inherent in
i - tavleesle and  diflers
watnly in femperalure.

That may nul by saying
much that is helpful when
vou o conssler how  come
susiible even metals can he,

Byt 1l does mean that there
¢t be no actual
ity of organie polymers,
whadever teewinent you glve
hiean

“Whatl s useful lo remem.

¢r aboul polymers is that
lh ore s u wide range  of
combuslibility, of ignition
terperatures, 0f  conlinuily

ol surning, of degree of self.
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ne hazards be asscessed?

by CHARLES

ENNINGS }

exiingwishineg.  Also,  remaem-
ber thal ol lakes twe lo make
a fire: the substance that
urns and the atmosphere il
huins in.

From these considerations

has  heen  devised a  lest,
calledd the oxygen index of
inMNammakiiity, OII,  which

has proved to be once of the
masl precise  and re-
producible of the several in-
dives of lammabilily or come-
Lustibility yel developed for
pulymeric materials,

Essentially, Lthe index s
the percentlage concenlralion
of oxygen, in & maxlure of
wxygen angd nitrogen, which
will just suslaen cquidibriam
burning of ihe material un-
der test. .

In an arlicle 1n Der Licht-
bogen, the auihors call it Lhe
J* oxyren index andy quote
figures hike!—

plfe L3N]
pve L 0.3
PCoL .20
»p 17
L 017

HI w:ll I)c notlced 1h.1[ the
earth’s  atmosphere — with
which we are almost slways
coneerned in cases of fire —
has a J figure of &21, sn
thalt pe will not just burn m
air under  ardinary  con-
ditions, hul pp and pe will

Those J ligures are for the
uncempounded pelymers but
they can be  substantially
raised by adding suilable
fireproofing' apgenls.

Birkner and iYichel discuss
such  agenis, dividing them
Inle three classes: Lller ade
ditives, reactlve ingroedients,
and after - treatinenls. The
reactive inpredients are.
broadly, the most potent and
the most popular, giving an
inbuill protection,

When the three types are

lonked at frome the point of
view of the essential regoare-
ments of a goad fireprooding
agent {reduclion af burning,
no deleterious cllecls on peo-
cessing o working, no degra-
dation of physical propertes,

and non - {oxicily,) com-
promiscs are oflen  ncoes-
suty.

Flamepraofing azenls, hike
halogen—, phosimnorous—,
and anilimeony - containing
compounds are considered in
some detail by the authors
who present an anteresting
tabie of the idlamceproofing
substances referred o in
recent  palent speciflications,

. Zn
Jaree n‘/P cSs
They are classified into

three types: (1) organie ad-
ditives ke chiorinated paraf-
fins, bromine compounds, and
halogen phosphates, (2) in-
organics  Lilkie  aatomony (-
oxide, zine and barium
borates, (3) synergisis hike
peroxides and hiydrazine,

Ar course, proportions are
crieial and the {orm ol the
polymer — film, foam and
block — is important.

An important part of the
paper is devoled to  test
methods. Differential thermal
analysis (DTA) and thermo-
gravimetry {(TGA) give the
mast  fundamental  insight
inle what goes en during
burning, but  the more
simplificd wnd praclical tesls,
gencrally  imdatuve of  the
special condiilons  of  ench
stinution, differ so widely in
the conditions of testing and
assessment of  results  that
ifiils have’ been forced o
desion their own  test  (or
their development werk

Even when the probiems of
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measuring and anproving the
burning  characteristics  of
plastics are fined down o
ihe small area of a single
maolerinl, polyurcthane, and a
single lorm of that materiad,
Deoxible foam, thay seem Lo

bee only a bltle easier Lo
solve,
‘That is the general mes-

suge of the paper by R M.
2raitt in Journal of Cellular
Plastics, November/Ticcember
1010, pp. 2626, on lhe sclf-
extinguishing  characleristics
of flexible urethane foam.
in opening his paper, lhe
auithor theashed aboul over
the same ground of am.
biguiiy and lack of definition,
as worried the German
authors, pointing out that
‘of  some [y tests  for
ficxibie fouras, neone con-
sislently correiate with loam
in secrvice conditions’.
Pruitt alse classifies flame-
resistance treatments  inlo
threc kinds: (1) intumesecent,
sinelding materials, (2) dilut-
ing fillers, (3) chemical inter-
ference wilin the burning.
The last has lLeen  the
traditional approach,
aencrally anvelving halogen.
and/nr phosphorus-containing
compounds. But Pruitt makes
two valuable points not men-
tioned by the Germans.
These are that bremine s
more chiwcicnl than chlovine

“and that both have a syner.

pistic eficcl with phosphores,
A large part of the paper is,
in Iaetl, devoled Lo examin-
ing the relationships hetween
these three elements.

Physical eifecis on the rate
of burnini must net be over-
loghed. They are very ob-
vious in urethane fomn wien
comparing ithe  resulis  of
Wi dilderent wypey of isue
cyanate, such az THD and
MDI. ach of these, used
alone, produces lToams which
are  net  scif-extinguishung,
¥et, used togelher, (he pro.
duce a foam which Is self-
cxlinguishing.
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'I‘he_c:lusc seems (o be thal  cxaminalion of how fur
Lhe mixture produces a foam practical burning lesy —
which, on gnition, melts and | gsiaall, vincovered cushion
llows away bul then chars  the Toam, ignited by a sin
and so insulates the [foam  of burning newspaper — o«

from Lhe heat of the flame.
This cifect leads on 10 e

idea—iny old  one—aof  usinge
incombustihle, inerganic sub-
stances,  incorporated sy

soaking the finished foam in
a suitable solution op dis-
persion, Tollowed by drying
oul,

Pruity recommends
VNIL PO and the similar
calcium sall, both of which
arc cheap and eiffective
although expensive 1o in-
corporale.

Pruitt concludes with an

029Z 1o

reistes with 1he  sianda
lahoralovy test, ARTM D1e

Coreclation was andeeg
puor  thal  Pratl pointed
remarks: ‘we mausl ask o
selves if we wani (0 o
tinue playing Uie Lest-passi
game,”

This final judgment m
not be ealirely acceplal
vecause Lhe “service fest!
sell is nal above suspic
bewng nal veally represeni
tive of what actuaily happe
to an upholstered seat whe
there s a fire in a room
a vehicie.




