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BAKELITE Vinyl (plate AL) used 1970 - 1972
Vinyl (plate AM) used 1970 - 1972
Vinyl (plate A) used 1966 - 1970

BAKELITE Vinyl Resins For Solution Coatings & Adhesives
Vinyl Product Date - BAKELITE Vinyl Solution Resin VYMM
BAKELITE Vinyl Solution Resin VYMH For Coatings

BAKELITE Vinyl Solution Resin VYNS - 3 For Coatings
BAKELITE Vinyl Solution Resin VYNS For Coatings

Product Information - BAKELITE Vinyl Solution Resin VYNS
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PERFORMANCE PROPERTIES OF
VINYL SOLUTION RESINS

BAKELITE vinyl solution resins are neutral and
non-oxidizing. They are characterized by absence of
color, odor and taste. Films of these resins are not
affected at normal temperatures by alkalics, mineral
acids, alcohols, greases, oils, or aliphatic hydrocarbons.

ADDITIONAL QUTSTANDING COATING
PROPERTIES ARE: . *

o Fxeollent wenther redistanee, Commercially used
pigmented vinyl coutings, buked or air-dried, have
now sbown exeellent durability for 20 years of con-
tinuous exterior service,

o Water resistance. Films bused on vinyl resins
possess both low moisture vapor transmission and
absorption rate. Since 1948, the melal gates and
under-water structures of & pavigation channel on
the. Mississippi River have been protected from cor-
rosiofl by a vinyl-based maintenance system. This
coating meets U. 8. Army Corps of Engineers Speci-
fication. Other specifications based on these resins
are widely used in marine applications.

. Exce_llent toughness and flexibility. Metal sheets
and coil can be precoated at the factory. Thes will
not crack, mar or lose adhesion while being shipped
or fabricated into various end-products. Wood prod-

Uese Carnite Corporatnn, Piostics Divison, 270 Fark Avarus, Now Yook, N.

SThis toating 1 covernd by 1 S, Patent 3,004,216, aoted W Unien Carbide C.vm;wll;. Leconsen a1w readily

ucts of great durability and utility can be factory
finished.

o Flame retardant. Vinyl resins will not support
combustion.

o Water-white eolor and good clarity. 'ljhes_e proper-
ties make possible elean whites and tintsin pigmente
coatings, and brilliant films in clear finishes.

o Euse of application. Vinyl coatings can be formu-
lated for application by conventional methads such
as spraying, dipping, tumbling and knife, roller or
curtain coating. Vinyl solutions can be sprayed hot
or cold without “stringing” er *‘cobwebbing.”

e Thermoplasticity. Coatings or films of vinyl resins -
can be readily heat-sealed. The thermoplasticity of
the resins can be controlled to produce finishes which
reflow on baking to eliminate sanding scratches.

¢ Viny) copolymer contings, once freed of residunl
volatiles, show no embrittlement or shrinkage upon
uging.

o Excellent exterior durability on plywood and hard-
hoard. A couating system® using a vinyl-urethane
primer over medium density phenolic overlaid ?1)"
wood has recently been certified by the American
Plywood Association as a Qualified Coating.

tadiy ta paint %; wuils tn Mansger Patents and Licenmt.

UL
[amss




1 iyl

b © sk

AFLL)?

H %\k.ﬂ‘
wrd

o~

Wy
.
".,,,..,«.&4_?»....“ g v -
. - T TI A A - i =
: RS pectieg | < s Peie .
Pttt saalibe -7 E2EET o422 . (835522 BN
M2t it ity . S gsuog S dg "RLEEga¥ee
PR P i e g W M EHWWM “;c..!. . MNMWWM‘“”
LS ws N o . - RGO e e
t9%e7 »3£39 <. e 2uf8R5E
" o BBpEE S29%% . ot REESag.af .
el BE50,, T 4 Ategn .lelr..._b :
.fbM.uwxw.m wo%g2 - _Mcunmﬂbw .m K
Y [ - ~— @t > z =
¢ ®30a_2% w,= A.Mﬁiluhd £
__,..ﬂ.n:n.rm S€™g - ‘A muﬂaﬂ.m
0 Bl <gE=a RO vag! B.;
Ay a'“m 255== N SEE s \umnl P
I 3 -3 1 Cl&eT . w oZS2GEE
S0 el - [ 3 ez - ~ERYe, e e “
L TmRIe2E TY9%c_ 9 50891C,29]
-t \.M&Mo( Eolzy . - JM!J.!
$EEE 2 aigsd “2888E230
- > -
 £3852% Sa¥is FEEFE 243

4

)
£

LG,

3 ..
-
’

wilp,

et
EE

B A acabe
" .

=

W ST
d‘
ure, Fipo 5770

q-qu-nl-ll.uull..u
PR LETI AR PSR

12 Lervamare’

W CINOTURS .
was coated whnvingt tcning

S L TR Y AT
>

H

Eoin of Phese o weld e pi s
Hons wire Pem.

thosr no tigns of ¢on
Pipe at rignt was v

ithe v T
m

E Y

e
m

by Ryt

e Ly AN

] ;




~

Y

u':-i:.

bt~ e

SUPUPET. #

N Jmaem " g

o—

JOPR

PO TR

Bradninh

COMFOSITION AND CHARACTERISTICS

QO VIKYL RESINS

There are three major classes of BAKELITE vinyl
copolymer solution resins:

+ Vinyl chloride-vinyl acetate

# Vinyl chloride-viny! acetate, maleic acid
modified

e Vinyl chloride-vinyl acetate, hydrolized
{contains OH groups)

Variation in the ratio of vinyl chloride to vinyl
acetite and the degree of polymerization produce a
wide range of viny! copolymers with distinct proper-
ties. The amount of vinyl acetate present will mainly
infiuence the solubility of the copolymer. An increase
in the acetale content widens the range of solvents
which can be used. Resing with a high viny! chloride
content produce strong, tough films with excellent
water znd chemical resistance. Adhesion of straight
vinyl viloride-vinyl acetate resing to bare metal
surfaces develops only after baking. Air-dry ad-
hesion to metal may be obtained by blending straight
vinyl chloride-vinyl acctate resins with a maleic
acid modified vinyl resin. If adhesion to vinyl butyral
wash primers or other resinous primers is desired,
hydroxyl modified viny! resins should be used as the
blending resin,

The degree of polymerization affects the viscosity
and resin properties. lligh molecular weight resins
produce higher solution viscosities, and yield films of
maximum strength and higher softening point Lh:m
the low molecular weight elasses of resins.

Further modification of vinyl chlonde-vm)l ace-
tate resing with alcohol groups increases eompati-
bility with other types of film-forming materials,
particularly with alkyd resins, and with 4 number of

oleoresinous vehicles, polyamides, polyketones, ure-
thane prepolymers and certain urea-formaldchyde
and melamine resins. This compatibility makes it
possible to improve the properties of other types of
surface coating materials by fortifying them with a
hydroxyl modified vinyl copolymer. Conversely, it is
possxble to increase the *'build"” and “flow" of vinyl
resin finishes by the use of modifying alkyds. These
vinyl-alkyd combinations ean be hardened by the
addition of urea and melamine resins. The greater
compatibility of these hydroxyl modificd vinyl resins
has opened up broader fields of end-usc applications.
Another impcrtant quality of these modified vinyl
resins is good air-dry adhesion to different types of
finishes, particularly to vinyl butyral resin-based
wash primers, or metal conditioners.

BAKELITE vinyl chloride-viny] acetate resins mod-
ified with maleic acid have excellent adhesion to clean
metal as an air-dry or baked primer or topeoat. The
carboxyl groups introduced into winyl eopolymer
resins also provide points of reactivity for eross-
linking reactions. The adhesion of other BARKELITE
vinyl resins ¢an be improved with the addition of
these maleic acid modified resins.

This booklet presents only general information
and performance properties of BAKELITE vinyl solu-
tion resins. A more specific description and discussion
of each resin is presented in the appropriate Product
Data Sheet availzble from Union Carbide's Piastics
Division,

SOLUBILITY

BAKELITE vinyl solution resins are readily dis-
solved into a clear solution at room temperature by

UeC
03044




ketones, nitroparaffins, certain esters and chlorinated
hydrocarbons. Solvents such as keto-ethers, ether-
esters, polyethers, and certain other types of com-
pounds have varying degrees of solvent action on
these vinyl resins. Aromatic hydrocarbons, like xylene
or toluene, tend to swe!l and in some instances
partially dissolve the resins, especially at higher
temperatures, YWater and aliphatic hydrocarbons are
strong precipitants for vinyl resins. Aleohol also will
precipitate vinyl resins, except for the hydroxyl
modified type which tolerates salcohols as a small
proportion of the diluent.

Ketones are the most suitable primary solvents
for vinyl resins. Compared to other solvents, they
will yicld higher resin concentration solutions without
gelling, and lower solution viscosities at equivalent
total solids econtent; they tolerate greater dilution
with non-solvents and exhibit good storage stability.

Some of the chlorinated hydrocarbons are excel-
Jent solvents and are especially valued for their non-
flammability. Methylene chloride, ethylene dichlor-
ide, or trichloroethylene are generally used to pre-
pare non-flammable solvent mixtures. It should be
noted that ehlorinated solvents are very selective in
their solven! strength for vinyl copolymer resins.
Carbon tetrachloride, for example, is a non-solvent
for these resing. These solvents also are highly toxic
and utmost care should be taken in handling them.
Chlorinated hydrocarbons should only be used in
applications where effective ventilation is maintained,

Nitroparaflins, nitroethane and nitropropane, are
also very etlective solvents for vinyl rusins. They do
not yield as low a viscosity as ketones but have a
slower evaporition rate and a mild odor.

Becsuse of their low solvent power, esters are
generally used in a mixture with another active
solvont. In special cases, solutions formulated with
esters muy result in & light cost saving. They also
have a milder odor than ketones. However, all esters
used for vinyl resin solutions should always be of
high purity (alcohol-free).

In formulating thinners for vinyl surface coatings,
many factors other than solvent power must be con-

T R N T R Y P Ky AL I A R S T T S e Y -

sidered. Evaporation rate, toxicity, flammability,
package stability and current market prices will have
a decisive effect on the final solvent mixture selected
for a vinyl solution.

The ratio of active solvent to diluent will vary
with the solution viscosity and evaporation rate
desired for a specific application. Suitable thinner
mixtures for apray application may consist of methyl
ethyl ketone, methyl isobuty] ketone and methyl
isoamy} ketone as solvents, with toluene and xylene
as diluents. Methyl ethyl ketone has excellent sol-
vent power and is available at low eost; however, the
amount used should be carefully balaneed with an
appropriate amount of diluent. In a humid atmos-
phere, 8 high proportion of methyl ethyl ketone in
the thinner will cause blushing of the eoating, and
blistering before and during baking in werm weather.
Methyl isoamyl ketone tends to eliminate blushing
and blistering. It retards drying of the eoating, im-
proving flow-out. Small proportions of isophorone
ean be used for the same purpose. Other types of
solvents and diluents, such as nitroparaffins, amall
portions of esters or high-solvency naphthas, may
sometimes be used in certain spraying thinners.

Paper and cloth coatings may be formulated with
highly volatile solvents such as acetone and methy!
ethyl ketone. The use of high-volatile solvents in this
application presents no problems.The lower heat ca-
pacity and rate of heat transfer of paper and cloth
diminish the possibility of moisture-blushing, and
controlled drying conditions prevent blistering. Un-
der these conditions, it is feasible to use mixtures
such as acetone and toluene. Even though a large
amount of the active solvent portion evaporates soon
after application, this loss in solvent power of the
solvent mixture is counterbalanced by an increase in
solvent power of the toluene at elcvated oven tem-
peratures.

Application by roller coaters requires slow-

" evaporating solvents and diluents. Isophorone has

particular merit in such thinners because it combines
slow evaporation rate and an excellent solvent action
on vinyla. High-boiling ¢oal-tar and hydrogenated-
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petroleum naphthas normally serve as diluents.

Thinners for brush application also eall for rela-
tively slow evaporating solvents, such as CELLOSOLVE
acetate, methyl isoamy] ketone, mesityl oxide and
eyclohexatone, in order Lo obtain ease of application
and good flow-out. The active nolvent proportions
should be carefully balanced with a sufficient amount
of diluent to minimize the tendency of topecoats to
rediszolve and “pick-up" undercoats.

SOLUTION CHARACTERISTICS

The major eriteria for evaluuting solvents and
solvent-diluent mixtures for vinyls are the viscosity
characteristics of the resultant solutions. Solutions of
vinyl copotymer resins exhibit three distinet tyvpes of
viscosity behavior that should be thoroughly under-
stood to obtain best results. As the resin concentra-
tion of the solution inereuses, the consistency changes
from fuid o thixotropic and then to a gel. These
consisicney-phase chuanges may be influenced by
solution concentration, active solvent used, ratio of
active rolvent to diluent, and solution temperature. In
any given solvent mixture, there is a prolonged time
lag (one week or more) for the solutiontoreacha ““true”
or equilibrium viscosity at a given temperature.

PLASTICIZATICN

The flexibility inherent in vinyl chloride-vinyl
acetale copolymers is further increased by the addi-
tion of one or more suitable plasticizers. ‘The selection
of an appropriate plasticizer presents no difficulty. A
large variety of monomeric chemical plasticizers and
polymeric resinous plasticizers is available to cout-
ings formulators. The plasticizer used should have a
solvent action on the viny! resins. Complete solubility
of the resin in the plasticizer will promote better
retention of the latter in the film, reducing chance of
exudation on a&ging and possible migration of the
plasticizer.

The addition of a solvent-type plusticizer o the
eoating will also minimize solvent retention in the
film. An unplasticized couting will ofien retain as
much as 4 to 5 per eent solvent in the film, even after
long air-drying or forced-drying at 160°F to 175°F.

This solvent retention occurs particularly in spray-
type coatings. It is believed to be associated with the
relatively slow diffusion of the solvent to the surface
of the eoating, which permits the film surfuce to
harden, trapping some of the solvent. When 10 to 25
per cent of a solvent-type plasticizer is present in
the film, this surface hardening i.. retarded, allowing
the solvent to evaporate completely.

Viny! solution resins exhibit best eomputibility
with chemical or monomeric plasticizers and fair
compatibility with polymeric resinous matuerials.
Sometimes, polymeric plasticizers may be substi-
tuted for a portion of the monomeric types to meet
special requirements such as low extractahility or
migration.

Where vinyl coatings require baking, it is im-
portant to know the evaporation rates of plasticizers
to be used. Many plasticizers, especially the mono-
meric chemical types, partially volatilize au the
clevated temperatures required for baking the vinyl
finish and thus result in a lower ratio of plasticizer
than designed in the original formula.

Other important characteristics, such as toxieity,
non-flammability, color, odor and Liste must also be
carefully considered before selecting a suitable plas-
ticizer for a particular application. For the ultimate
combination of properties, it will often be necessary
to formulate coatings with more than one plasticizer.

The proportion of plasticizer in the coating will
depend on the vinyl solution resin used and the
performance properties desired.

COIMPATIBILITY WITH OTHER RESINS

Unmodified viny] chloride-vinyl acetate copoly-
mers have a very low order of compatibility with
most other resin types. They may be blended with
carboxyl modified viny! copolymers to obtain ad-
hesion to bare metal, Carboxyl modified copolymers
are also utilized to improve air-dry adhesion of many
acrylie eoatings. The hydroxyl modified vinyl co-
polymers have broud compatibility with other resin-
ous materials such as alkyd resins, urethane pre-
polymers, phenolics, polyketones, acrylics, urea and
melamine resins, Table 1 shows a listing of suitable
modifiers and the properties imparted by cach.
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HEAT AND LIGHT STABILIZERS

Vinyl solution resins are degraded by prolonged
exposure to ultraviolet light or by elevated temperi-
tures. The degradation of vinyl copolymer films is
minimized by the addition of suitable stabilizers and
an adequate quantity of certain pigments. The
amount and type of stabilizer to be used are de.
pendent upon the vinyl resin itsell, the plasticizer
and pigment, the baking schedule, and the end-use
application of the coating. The best heat stabilizers
for vinyl copolymer resins are compounds that are
slightly basic in nature and, st the same time, are
insoluble in water, For ¢lear films the stabilizer used
must be clear and coloriess. In such cases, some of
the organic compounds of caleium, barium, ecadmium,
tin and lead are effective heat stabilizers. Epoxy
resins in combinution with the above metallic organice

derivatives provide maximuin stability,

Small amounts of urea-formaldehyde or melamine-
formaldehyde resins (between 1 and 3 phri, also
efTfectively stabilize elear films. Such films lend'to
develop checking or other discontinuities during
baking, but these cun be prevented by adding to the
coating small amounts (approximately 1 phri qf
long-oil, drying-type alkyds, or non-drying or semi-
drving oils,

Substrates such as zine, iron and tin plate ac-
celerate decomposition of the coating during baking.
Therefore, prior to the coating’s application, the
surface of these metals should be made pussive by
chemieal treatment, guch as by phosphate treatment,
or by use of a virnish or oil<type primer.

FORMULATING OF CLEAR COATINGS

Clear coutings consisting exclusively of BAKELITE
viny! solution resins provide the maximuin chemical
inertness that can he obtained from any surface
couting based on these resins. Consequently, un-
modified vinyl solutions ate applicd wherever ex-
ceptional chemical and abrasion resistunce is required,

Clear coatings can be modificd for specific re-
quirements by additions of plasticizers, dyes, heat
und light stabilizers. These modifiors may influence
the overall performance propertics of the coating.
Therefore, the characteristics of modifiers should be
well understood, before au wpecifie madifier for a

certain coating performance is selected.

The selection of plasticizers, solvents and stabiliz-
ers for vinyl solution coatings has been discussed in
general in preceding sections of this booklet. Clear
coatings which must withstand direct sunlight or
weuathering require the addition of an ultraviolet light
stabilizer to screen the film-degrading ultraviolet
rays of the sun. If the coating requires haking, 3
combination heat and light stabilizer, xuch as a
barium-cadmium-cpoxy complex his to be used. The
addition of small amounts of propylene oxide will
prevent discoloration of clear coatings during prep-
aration and sorage.
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PREFARATION OF SOLUTIONS

The preparation of ec'utions of BAKELITE vinyl
resins in solvents or solvent-thinner mixtures can be
easily carried out with the proper mixing equipmer.t
and technique. In general, the mixer should be
capable of producing a high degree of sheer, and in
viscous solutions this calls for a eonsiderable power
input. Slow-zpeed paddie-type agitators ordinarily
gre not nearly as effective as higher speed propeller,
disc or turbine-type mixers. Tanks should be equipped

‘with tight-fitting covers, and the addition of side

baffles often improves the turbulence and diminishes
swirling. In general, aluminum or stainless steel is most
satisfactory for the construction of this equipment.

Best results are usually obtained in dissolving the
resins if the =olvent or thinner is first placed in the
mixer and then agitated, A solution can be made
maore rapidly if the resin is added only as fast as it
dissolves. 1f added too quickly, the resin may lump
together, ard delay final solution. The resin can
often be dissolved more rapidly in solvent-diluent
mixtures than in pure solvent, primarily because of
the decreased tendency to form lumps,

Another method frequently employed commer-
cially, is quite satisfuctory where considerable pro-
portions of diluent are to be used. The resin and the
diluent portion of the thinner are mixed until all of
the resin is thoroughly wetted. Then, while this
resin-diluent slurry is vigorously agitated, the active
solvent is added slowly. Complete solution ean often
be effected within several minutes by this technique,

In ease of pceidental eontamination in large.scale
production ef coatings, it is suggested that such
colutions be filtered prior to use. The use of a special,
heavy, open-type filter paper, inserted over the can-
vas cloth in the plate-and-frame-type press, gives
improved results. The use of a small proportion of
diatomaceous filter uid in the solutionisrecotnmended, -

During preparation, most solutions become heat-
ed, especially when highly viscous solutions are being
prepared. The solution temperature, however, should

be kept as low as possible. It is also recommended
that the solution should not be held for a long time
under these conditions, because this might eause
discoloration, especially when the solution is in con-
tact with iron. Addition of a small amount (0.1-0.36%)
of propylene oxide will eliminate this solution dis-
coloration. The addition of propylene oxide is es-
pecially recommended for solutions stored in iron
containers and/or containing large proportions of
methyl ethyl ketone,
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PREPARATION OF SOLUTIONS

The preparation of solutions of BAKELITE viny)
resins in solvents or solvent-thinner mixtures can be
easily carried out with the proper mixing equipment
and technique. In general, the mixer should be
capuble of producing a high degree of sheer, and in
viscous solutions this calls for a considerable power
input. Slow-speed paddle-type agitators ordinarily
are not nearly as eflective as higher speed propelier,
disc or turbine-Lype mixera. Tanks should be equipped
with tight-fitting covers, and the addition of aide
baflics often improves the turbulence and diminishes
gwitling. In general, aluminum or stainless steel is most
satisfuctory for the construction of this equipment.

Best results are usually obtained in dissolving the
resins if the solvent or thinner is first placed in the
mixer and then agitated, A solution can be made
more rapidly if the resin is added only as fast as it
dissolves. If added too quickly, the resin may lump
together, and delay final solution. The resin can
often be dissolved more rapidly in solvent-diluent
mixtures than in pure solvent, primarily because of
the decreased tendency to form lumps.

Another method frequently employved commer-
cially, is u'e satisfuctory where considerable pro-
portions of ."luent are to be used. The resin and the
diluent porticn of the thinner are mixed until all of
the resin is thoroughly wetted. Then, while this
resin-diluent slurry is vigorously agitated, the active
solvent is added slowly. Complete solution cun often
be effected within several minutes by this technique.

In case of accidental contamination in large-scale
production of coatings, it is suggested that such
solutions be filtered prior to use. The use of a special,
heavy, open-type filter paper, inserted over the can.
vas cloth in the plate-and-frame-type press, gives
improved results. The use of o small proportion of
diatomaceous filter aidin the solution isrecommended.

During preparation, most solutions become heat-
ed, especially when highly viscous solutions are being
prepared. The solution temperature, however, should

be kept as low as possible. 1t is also recommended
that the solution should not be held for a long time
under these eonditions, because this might ecaus:
discoloration, especially when the solution is in eon-
tact with iron. Addition of a small amount (0.1-0.3%)
of propylene oxide will eliminate this solution di--
coloration. The addition of propylene oxide is es-
pecially recommended for solutions stored in iron
containers and/or containing large proportions of
methyl ethyl ketone,
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FORMULATION AND PREPARATION
CF PIGMENTED COATINGS

The compounding of pigments in vinyl sofutions
prezents no serious diflicultics. A large list of suitable
pigments and pigment pastes for vinyl copolymers
is uvailable to the coating formulator. Paints citn be
prepared to meet the specifications for o particular
appli.siion. The ingredionts selected for the final
formulation 2nd the number of couts Lo be used, will
depend on the eoating performance propertics re-
quired, the substrate to be eoated, the method of
application and curing, and also the cost limitations.
After sclecting a suitable pigment, the ratio of pig-
ment 10 binder has to be determined for maximum
hiding power uand durubility of the coating. For ex-
terior finishes, the pigment concentrition should be
slightly higher thun the optimum amount required
for suflicient eolor aind hiding. The higher pigment
concentration serves to protect the vinyl resin from
degradaiion by ultraviolet ruys. However, the amount
of pigment used should not be so large as to cause
excessive chalking. Improved chalk resistance ean be
obtained by replacing one out of ten parts of titunium
dioxide with antimony exide, Finishes not requiring
exceptional resistance to exterior exposure huve less

limitations on degree and type of pigmentation, The
emphasis with these coatings is often on other film
churacteristics, such as resistance to marring, abra-
gion or moisture, or freedom from toxicity.

Pigments are readily dispersed in viny} solutions
on conventional compounding equipment such as the
two-roll mill, pebble mill, sand mill or high-speed
impeller mixer. ‘The various dispersing methods will
be discussed in more detail in following sections.

BAKELITE vinyl resins have found many applica-
tions in the conting field. Applications are too varied
for any detailed discussion of their formulations. A
number of starting point formulations for many types
of vinyl coatings are available from Union Carbide’s
Plasties Division. Usually, it has been found that
each specific upplication requires its own modifica-
tions. Pigment types most generally used in solution
coatings based on BAKELITE vinyl resins are pre-
sented in Table 2. The amounts suggested are based
on the quantity of each pigment necessary Lo ensurc
good hiding and adequate ultraviolet hght proteetion
of the coating.
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SELECTION OF PIGIMENTS of Prussian blue and lead ehromate. Chromic oxide
green, however, is an excellent pigment,

General pigment charaeteristics which tmust be
considered are hiding power, ultraviolet light pro-
tection, purity, ease of wetting and dispersion in the
vehicle, and resistance to solvent blevd, chemieals,
-and heat.

" Replacing 1097, of tituniwin dioxide with anti-
mony oxide will enhance gloss retention in whites
and tintz. Antimony oxide functions in a dual ca-
pacity; it serves as an ultraviolet light sereening

et I , agent and as a good stabilizer for vinyl solution J
Tiwnium dioxide, manufactured hy the su'lfu‘lv rfsins. Inert or uxglendcr pigments may !:e included ﬁ
Process, should be used for \\'hllt‘ c«.x.um;zs. whe r«i- in furmulations for economy. High purity grades of
maximum durability is desirec jm""; ‘l,k natura caleium carbonate, mica, or other nonfibrous extend- '
iron contamination will inerease the cha p N TAle o are often used, Small amounts of flatting agents :
and discoloration. Sueh contamination from any ) a8 the silica gel type may be added where desired.
source shoull be avoided. Pigments containing un- :
stable forms of nutural iron or zine will also adversely With but few exeeptions, mast common pigments ¢
affect the heat stability of vinyl resins. For buking cun be used successfully with viny! solution resins, !
formulations. proper stabilizers should be added to Alist of pigments recommiended for ure with Baktbrre !
minimize the adverse efieets of some metal contami- .\'inyl resins is shown in Table 8. There are un- ;
nants. Iron (Prussian) blue should be avoided in all douhtedly other pigments fully as satisfactory as .
coatings since it will promote both heat and light those suggested and the rapid :!d\'ances in color 3
§  breakdown of the viny! resin. Tlus prohibition would manufacturing assure o steady increase in these :
include so-called “chrome greens” which are blends materials. ';t
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DISPERSION OF PIGMENTS

The pigment is directly dispersed in the vinyl
resin solution or in the plasticizer by means of grind-
ing mills or high-speed stirring equipment. For easier
and faster dispersion, a wetting agent may be uscd.
The degree of dispersion is checked with a finencss
of grind gauge.

For pigment dispersion by means of a pebble mill,
wetting agents should be included in the formulation.
The development of suitable surfactants, such as
“Nuodex”-NA and “Lexinol” AC-1, has mitigated
most of the undesirable aspects previously encoun-
tered with this grinding procedure. J1 is now possible
to improve greatly the pigment-wetting character-
istica of the vinyl copolymer resins with minimum
degrading side efTfects, Pigment dispersion and gloss
are improved, paste fluidity is substantially in.
creased, and grinding time is decreased.

The paint is prepared by charging the pigment or
pigment combination to a pebble mill in the usual
dry form. The pigment coneentration is depundent
upon the type of pigment used. It usually varies from
25-70 per cent of the coating formulation, except for
carbon black. The rentainder of the charge consists
of a amall proportion of the vinyl resin solution,
plasticizer, surfactant, and just enough thinner to
give a good grinding consistency. The entire mixture
is milled for 16 to 20 hours {based on onc-guart size
mill charges; time should be less for production-size
mills). The concentrated pigment paste thus pre-
pared is cut back with the remaining resin solution
to the final paint formulation.

The technique of dispersing pigments by means
of a two-roll mill is relatively simple. The rolls of the
mill are heated with steam to a temperature between
50 and 75°C. Above this temperature, the perform-
ance of the final coating may be adversely affected.
Furthermore, by keeping the “stock” as cocl as
possible, greater shear stresses are set up and an
extremely fine pigment dispersion is obtained.

In formulating roll-mill stocks, it is usually de-
sirable to use the maximum smount of pigment in
proportion to resin that is consistent with good
dispersion, easy handling on the mill, and high gloss
in the resulting finish. The workable pigment con-
centration ean be greatly increased by a small addi-
tion of plasticizer.
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For this grinding proredure. the premixed “fsm'
pigment stock is fed through the mill and folded back
and forth until i sitisfuctory dispersion is obtained.
During the Lt portion of the milling, the rollszre
sel s closely togeiher as practical to intensify the
shear stresses and 10 complete the dispersion. The
slock is then sheeted off the rolls and left to eofﬂ.
For vase of hundhing. the stock 15 broken into chips
after eooling,

High-speed impllers provide a simple and fast
methad of preparing paints. The Cowles dissolver,
designed with i dise-type impeller, is the mest widely
used. With thiz high-speed mixer, easy-dispersing
pigments muy be dircetly dispersed in the vehicle 1o
asatisfictory fineness, In this blending method, a high
consisteney pigment-vehiele mixture will result in 2
faster and bottor pigment dispersion. Therefore, de-
pending on the viscosity of the vehicle, the pigment
is often dispersed only in part of the vehicle and,
after complete dispersion of the pigment, let down
with the remuining vehicle. The use of high-speed
equipment eliminites the necessity of transforring
the premized hateh to and from a mill hoabe
minimizes loss of paint and elemmnge of equipner,
Some Joss of solvent muy oveur during naving.

Another simple and s ccononieal grmdmg
method is the sod eritdder, Tn bl the sand grinder
connists of i eslindricad container filked wirh s,
A centered shaft with flat impetlers rotites the sand
and produces the required shearing netum necessary
for o sitisfuctory pigment thispuersinn. The pimment-
vehicle mixiure 15 pumped into the =and grinder,
milled through the sand and then sereened into i
storage eontuiner, This grinding method londs sl
especially 1o o continuous ope ranion, Onee the grind-
ing procedure i< completed, the zand grinder may be
easily eleanod with solvent while the <, beeause of
its oxpendidihiey, may bne disearded.

PIGMENT PASTES

Pigment pastes are commuerewally avialable or
may be prepared from roli mill siock chips The
chips are soiked 0 part of the solvent-thineer mix-
ture for o few hours i closed mixer fitted with a
powerful agitior. Ater the chips hiave woftened, the
agitator is started slowds and the ingredients ar
mixed (o form o smooth paste. An inerease i tems-
perature will histen the dissolving process. The paste
miy be reduced with o suitable thinner. For best
dispersion, the thinner should be added in small
amounts and  tirved  slowly into the puste. The

uce
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amonzt o) =olvent or solvent-thinner inxture o e
usd i dependent upon the projertion of resin
present in the stock-chips, the particular solventx
employed, and the tendeney of the particular pig-
ment 1o eause “hodying’ or viseosity incroase. The
paste should harve suflicient “hody™ to prevent sl
thng of the pizment, and yet should be fluid enough
(o mix readily with the remaining ingredientz of the
formubad s, For o solvent-thinner misture, consists
inge of methy isobutyl ketone and toluene, the vingl
resits fontent of the final solution should bse approsis
nutely 20 10 5 ey cent.

tnstead of dissolving the stoch in i solvent. it s
ofirnt dis~ulvad dircetly in the resin solution. This
dissdving proness is sloseer, but the stawer dissolving
action of the tesin soluton wssures o better dispersion
in vhe finad conting. This method is oftentines more
convonivet for commereis] prodaction of pigmented
ctatings, sinee it viiminates the ep of preparing o
pignwent paaste dnosolvent.

CARBON BLACK CHIPS AND PASTES

The properation of voll-till chips snd pignsem
pestes with ciarlin blachs nesds special mtention b
canse of the possible oceurremee of “sevrdineas™ amd
unr grioss i1 et ain blivk finishes, The taore intense
Bk e prncalarly tronbdesonwe heeanse of ther
exirenidy tine particle size and their tendeney to
abaorh dngunds and gases,

A proferred provedure for muking stocks with the
Shawbveabe 7 Blavks s 1o treat the pigmemt with
amanoiia print 1o mwilling, This treatment can e

earred ent from agueous selution, solution in aleohol,

or by the dey pus itsell, The use of o solution of
atmsngia i methanol hus the advantage of providing
at the e tine an antisdusting agent for the
extremely fine pigment. DBuring milling, the methanol
evapurates reahily. 1tois more ditlicult to drive the
witer of 0 aguestls ammonis solation completely
out of he mallstock.

Tl sty of ammmiia to I applisd shoukd be
thee deast vegquired 1o vicld Bigh-gloss finizhbe:, Faces
give dunounts of pmmonia may cause golling of the
seittispaate qpon siorage, Prolisinaey tests stould be
made wirh the pretwetlae typne of biack to determine
the teest st factory smount of ammemia, For the
tresttinen? of “hygh-ealor™ earton blache, aa vqual
weight of pogient to 03 porad mmony 1y oeeth-
apol sEation is suggested,

P of haedling black pigments can also bee pme
proved by adsding aliont 2 per cent chised on pagtient

the yrloss bl earbon blacks. Ones the black phips have
wen dissolvedd in pure xolvents, aromalie hydro-

L .
resit: solation rather than in pure solve

wethad, Nl influence of aromiatic hydn
el v s feas imarked. .

commq&uomc OF PIGMENTED FINISHES

Oiee the pigment pastes and the
solutinns are muadde nip, the finad paint may be readily
prepored on i paint blender, During slow ag.ation,
tie pignjent paste ix first et down with the vinyl

AN L Peain

resine solition and then mixed with thel remaining
ingredicat s,
When any shiding is necossury, it is suapestord

that the different pignent pstes be mixead 1o an
umwuxillmlv shade, <lightly lighter thah the final
shade, bifore adding the remaining binder porsion,
The rxnkl shide cun then e adjusted [y a-dding
small ammounts of a eonting. containing the same
hinder but a stronger eolor.

Afert the paint has been mixed thorgughly. it i
striined | through a fine, lintfrec eloth| or a4 wire
sereen o remove any  pigennl agglomerates, gl
Iumps, or other foreign particles before il is use) ar
packagel] for shipment,

CONSISTENCY OF PAINTS

In the section on pigment-paste formuliation, the
need forl fuirly heavy-body paistes to previent the pig-
ment from settling wies mentioned. This|is also trae
for paints that are to be stored for lonz) pericls, al-
though ithe much greater proportion of resin nor.
mally present minimizes pigment agglomerition and
muling.i Heavier-hodied paints in thingers, rich in
active salvent, usually have the best storiue stability .

Cacd has 1o e taken in adjusting the eontiey
vehicle 1o the correet viseosity, Very vikeous juints
may sl on storage and will thes be diffiealt 1o tiva
o prgper appliestion viscosity, When| gelhng b
mw-urrvﬁﬂ. the finixh should be wirmaed find or agie
tated until the gol has Inen broken down Biefore
thinning,.
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APPLICATION METHODS

BAKELITE vinyl solution resins muy be readiiy
applied by coinmonly used application nicthods, such
ne brushing, apraying, dipping, and knife eoating.
Films may alsn be applied by inare speciulized equip-
ment, such us roller coalers, gelatine-roll metal eout-
ers, forward and reverse roll pujwr couters and cur-
tain coaters. Of major consideration for ull appliea-
tions is the correet consistency of the eoating and
the proper eviporation rute of the solvent used i a
particular application method. :

ADHESION

Qver most sutfaccs, maximum adhesion of vinyl
coatings is obtained after baking at a temperaturs
high enough to drive out residual solvent traces and
to actually fuse the resin firmly to the surface. Buk-
ing improves adhesion particularly on smooth, im-
pervious surfaces, guch js metuls, gliss, and com-
position boards. Over more porous surfaces such as
concrete, unfinished paper, and cloth, the meehanieal
adhesion obtained is usually sufficient withoul baking.

The degrce of adhesion of vinyl =olu:'un fesins
will depend on the particular resin used. For ex-

P IR S & 2 Blbbti - 8- %

COATING
SUBSTRATE

ample, unmodified vinyl copolymers develop adhe-
sion to bare metal surfaces only after a bake of
325°F 1o 350°F; over primed surfaces, the tempera-
ture need only be high enough to drive out residual
solvent fabout 250°F); on rough surfaces, the mechan-
ical adhesion developed may be sufficient without
baking.

Maleie acid modified vinyl copolymer resins have
excellent adhesion to elean metal as an air-dry or
baking topcoat or primer. Unmodified vinyl solution
resins also have good adhesion to these dibasie acid

ueeC
g364ﬁ?




:r.mhﬂul viny! resins. This makes possible the forma-
fation of twy or three-coat systems exclusively based
on BARELITE vinyl soluton resins,

Vinyl copalymers modided with hydroxyl eronps
show gool adhesion to many other 3 pos of finishe=
such as vinyl butyral resin-bused wash primers, and

META'
AND FRETREATWIENT

An in:portant factor in the performance of a
couting is proper surfuce preparation. The cunting
can develop good adhesion only to a surluce whick
i free of any contzmination such as rust, grease, and
other foreign miterials,

The cleaning method used to prepare a surfiey
will depend on the particular substrate. Some of the
must common eleaning, methods for metals are sole
vent-wish, hand ard power tool cleaning, vapor de-
greasing, chemical Lod flame treatment, white metal
hnast and commercial biast eleaning, Sandbhwting to

PRIVERS

Primers based o1 vinyl solution reging have shown
exeellent eouting performance. As mentioned in pre-
ending sertions, a thbasic acid modified vinyl eo-
palvmer should be used where direct adhesion to
Lare metal is required. Other commereial primers,
hasedd on urea form:ldehyde resing, different types
of oils or varnishes also perform satizfactorilv. The

BAKING

The tempe rature schedule should e cardfully
contratled for b Ring winy 1 nishes. Certain minimem
tempentures are FBaguited for adeigoaie adhesion,
Overhinking will have adverse elTeets on the conting.
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metal conditioners. Therefore, they ean be used for
many appliciations in which coatings based o un-
modified viny! resing will not adhere.

In all instances, maximuom adhesion of coutings
is obtained by eleinliness and proper surfuce prejia-
ration of the subsirate.

SURFACE FREPARATION

white metal is the most preferred procedure for
steel, especially for eorrosive environments. Different
metals sueh as steel, aluminum, and copper alloys
often require dilflerent treatments,

In addition to mechanical surface preparation,
metal surfaves have 10 be pussivated before huking
vinyl finishes are applicd. Metal surfaces may be
passivated by ehemical treatment, such as phosphate
vouting, or by use of wush primcrs which also serve
as corrosion inhibitors,

latter primers have 1o be used with 2 topeoat based
on hydroxyl-modified copolymers to assure intercoit
adhesion. The use of the hydroxyl modified vinyls
with alkyds, urca-formaldehyde, polyketone resins,
ete. make excellent wood seal primers for mmuny woud
coating lacquers, particularly for the catalyzed-type
topeoats,

The vven should be sufficiently ventilated, and the
temperature distribution should be unifora to aveid
any locally overheated or underbaked areas.
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VINYL RESIN FINISHES

Bagnnie vinyd vesin haand camtings have fourd
extensive apnd diversifivd apgheations in the eantgg
ficid heciuse of their unigre propertios. Vings hine L exterior et ngs v
provided] the answeers toanzes dutioult et prob. ! host of sivad dpgdientions P o0 e s
fems w el ordinaey ilon fonogg ineredients caneat Paslonan Their s over gopiern e a0
handle, The developinent of speeciad viss ! formnta- atkastine wallboard s withou g spae ol
tons has nuele possible the manufaeiase of pew Vonyt peeina Love guaovin N sneeesadsban
products el contosaovitgr chaagnes i eatahilishasd eaterior coimge svstens for gt gl
phamt procedn .. privdes of medinm Gensity plen b o i o

Vil eopalymer vedes cotngdy wath the Fuond ORI T svstem R Geen he quiitficatis
Addivive R milations for voatings, aldbosives ol tewls of the Amcican Plveded A eintion, Tl
civstirca, Vinvh eoatings have Teesmssd for vears tor S PR TR X AW SN ELPAN P R VTR P I IR I
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The inhereat saughne.., Beatbatit v and adbesion
of vitad finishes periat the po v formiige of pres
eoitad motad Vingl sodation vesins wake exceelhom
coatings for e on aaeders call eosting caguigmnent.

Becise of thear xceptional pesisioes ta mod
courrosive chemivals vingls e used to line sontainers

Hawtn i, viond veein sind o theethoe e gadine

CPhe ropret s based o vves §1 00000
Cresing,

Vit Is are vesisiint 10 nues
ands, sleohols, 1o abrasion and
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vosthetic fars and 1ialns, refri;
Sinee v coatings resist orn
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aluminum =iding, garden furpifure and o bier oljee
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© duee tough artificial leuthers :tlul e
are exeeprpnnlly resistint 1o pest e
1o other diteriorating infliionegs, Clear enahin s g
sessing high water resistanee dan e ajphe!d o sith
cotton, ind other fabries.
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\ - P B I - 1 ‘ tive amd prolm:'li\'v sarstishes ones L els, foils, wiap
H v LT I pors, and special pupers whata exeellent appearidie
i : . 4 and resistanes to moisture, fond predd et or e
: 5o © -4 alve materinls are desired,
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CAN, TUBE AND CLOSURE LININGS

One of the oldest applications for vinyl solution
resins is ws u lining for cans, tubes and closures, The
bydroxyl ar carboxyl maodified vinvl resins lend
themselves esperially to this application because of
their oulstunding adhesion and flexibility, Lack of
taste and ndor of the vinyl copolviners and their
FHA compliance permit the utilization of these res-
i as food contuct surfuces for metal substrates,

Lack of taste and odor make vinyl coatings 1ea: for coating the
mienar of tood end beversge contaners, Machies hthe the
doutde seamer submct the cans to tenming operations that
Manc 2 tough conting a "must,”
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MAINTENANCE COATINGS

Vinyl solution resing have an exerdlent perfor
ance record as maintenance coatings. Vinyl cox
stev] structures exposed 10 salt or river water,
corrosive atmosprheres, or to chemics) liquids 2
fumes have performed well for many yvars withe
touch-uym, Coatings perform equaliy well i trog
or polur clinsdes, and withstand the extreme ec
ditions of expansion und eontraction of steel surfar
during seasonal changes.

There are many Government spocifications eo
ering the use of vinyl eonting~. The classical vin
awinteaanee system s bused on o butyral wa
primer W1 A MUAC-R3288 0 for sudu water
UN1o8 Cunune Formulation V2904 ar VP29
for fresh winer eaposure, conted with o pwimer has
on a hydroavi-mcdilied vinvl resin and 1opeoats
with an uneaditied vinyl eopolmes, These contu
systems have boen in regular uae for 200 yens
large chemieal plants, on locks and dams of inkin
witerway s, s fouling sand cortosion protection [
ships, and for oil-shore ol drilhing installtion
Another very offective nuintenaner systerm whie
withstitnds severe chivmiead attach or water nme
ston s bhiced on a carboay! maditied viny resic
primer wnd an untodified vinyl resin topeant,
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COIL COATING

Execliver Besabality,
resistines ihe vievl reding w
evtimg sdsabinung, gilvani
in the sl or eoil coutn
will withstend evtreme diyny
fornpig opws

: LR
R k-
: Lo

o o e

Vinyt cuated reetal skhing fends durastns protestaon s ey
dusing budding. The sase of oatallytion, the surt,.t .
Abthity a0t wratherabnty, plus the destive
kind of siding popular. amtenan
WRRIHNE heOps the Dinnh sliratin

: fseh wnish
£ OY SARTLIYE W §

5

)

st}

g -
. PR T Lo P Ty |

Ry R

e a e ey md e,

wefise oy, ned
L tindshes [
wed 0o eodd radled -
i\ \';"}i-|‘.|<("! [\IRL
g ratitping, bend

s athaut Joss of

]

afver ooy prerieds of srarage.
Metals proveited with v
nicoted it prowdiets such
siding. offee i ostdoor ur
frames, v putty
gion eubaiiets, bread toans
venetian Blivads s trailer

Vel tmashes may e ¢
e ban'dling panels
i, windon ol &
s ttplianes s, 1ok
Vo] aval b
i

sepeal. nrvhe
E® 5 NELpabie, 8 OCCas.”

e

L)

-y




Y R

P

degzd” To

€chonl, cthee and hame furniture require a long lasting tingh that can be easil
the L. The coating has survved years of raugh usdge and many washings withput showing signs

COATINGS FOR WOOD

Vv toatn® are tsed fon prepaantegs waed, aonew
trareed i ke dumber industey, The prepaintad wood
gy b anbsweqaenthy fibrieated into panels for ex-
B o0 sbding o inderior adecorition aud inlo
F TTI AR H LTI :

e i wrchide's Rlestatories were sueeessful in
ot evterior emating sy stem for prefinishe
g o aond gredes of el density phenolie
cv L od p® e, cOSERB0 L This avsiem® has met

Tat ber

il g teatsoof the Apwerten Mywood

A-oepers The svstem comdss of o pigmented
prevr boesial cn o b lroxyl mditied vinyl resin and
w ureth e pecpadvirat, The topeoat is 2 blend of o
Jvedr e, mnehitied and gmmedidied vingt eopolymer,
Fhe woxma it ean also be used on apprapriante grades
ot Lot solid Tumber, havdssod pdywoad, and
mariede Lonnds Facolivmt adiesion and frecdom
s Lty combined with long 1erm durability
eati e e preted from this (ypae of system,
Podress) mobitied vinyl rezing in cogabination
with nep-ovehizing alhyds and mekunine resins are
v bt cler eaittinges for interior grivdes of hard-
wesn pivued panwls and printed hardboand and
chigarard. Wood tinisues based on thesae vinyl resing
it be sarged and palished more eieily than will
sinit v fnisies bised on unmodified vinyl resins.
Trese fininhes huve exeellent toughness, resistianee
s ved eheob, aleohol, acids, adkidies, and many
bt shofd prepanations and will wesr kg gast the
sapus tend B of many ether cuatings,
anted Ly L d g e Parpaustion,

. vownb e Svaper Patests sad
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Vaordany oy fnahag with vingl Coating e diratae and eesist
st and ek, aid L0 nalchies Of Jehts (1om spuke hecis

FRE R R

T A T T T S LSRN S TS TR

|
!

|

'

!

!

leaned, A clear vinyl lacquar on thesy desks fils .
detenoration. i

ot B -

—tae B P Rl

o temes

.l.
I ST
Lare ;. $ 30 By E ALY
WA p L FaYe FaYkL g
Lok Gy Batt SR efter o 2
e EYHR WIS, O8N 2 B PTG 3N
+ NG AR RRIA F e € N ASTOK AW 4
Vo ET it sviet ot Typn
: 6»::&*& L

v R,
N u - L
Shytoy drangey

X




B ——

-

CLOTH COATINGS

Coatings hased on RAKELITE vinyl copolymer res- |
ins may be appliced to eloth ind other textile products |
to obtain u variety of effects. Among these are the |
application of continuous films to proteet, decorite, i
or waterpron{ fabrics: the impregnation of fabries for
stiffening that will withstand Lumdering; and the |
Jamination of textile products by the heatewnling |

.characteristics of vinyvl resins. |

Many of the applicsiions of these resing in the :
textile field ure highly specinlized and must be des
veloped individually. The prineiples of phasticization,
stabilization, and thinner formulation have been dis-
cussed, and these should be used as a starting point
for individual formulitions for speeific applicitions,
In general, the addition of pigment improves the
performance of the copolymer resin coatings for cloth |
und textiles, since it improves the light resistance of |
the couting.

Books utihzing cloth covers coated with BakELi1t vinyl resins
have & non-absorbent, waterproct, stan and smudge-resisiant

surface that lends itseit 10 & wide variety of designs not other.
wise obtainable.
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PAPER AND FOIL COATINGS

The aluminum foil and paper industries uv
considernble amount of vinyl jewating because of
inherent flexibility, chemical resistance and g
heat sealability inherent in the viny! chioride-vie
aectate resins, Good clarity and a relitively high
fractive index add eye appeal 1o the end-prods

The pod adhesion of hydroay!l mdified vis

rezin basedd coatings Lo oil-

e Jottorprosss

other typis of inks is especially valuable in deeo

tive and protective contings

for paper labels.

CPaper and foil coitings bibasd on BAKELITE vi2
resing may be used for foollspackaging; they .
tiste and odorfroe and poespss ontstanding wint

alkali and grease resistance.
tions usd in paper-coatings

The thinner formu
depead Targely on ¢

typwe of canting machine to by employed., 1t is des
ible to ure the most rapidly evaperating combinati
that will aveid blistering as wptl as “ridgng™ or gu
flow, Plasticizers should be of the type that doa

contribute to the tackiness

bl the surface. Whe

maximum flexibility and filny strengih are require
only the higher moleculiar weight eopolviner res:
should be used.
The vizeosity of the eonting as it is applasd inf
ences Lo some exient the degroe of penetration ir
the paper, and also the glogs. Vigeosity and tot
solids should bx kept ax high pis possible without &
verse influence on application, as this improv
durability and gloss.
Over relatively dense angd impermenble pogw
such as jarchment, it is recofnmended that paratt
or other waxes be added to the vinyl formulation
lower the moisture-vapor trijnsmission valwes. T
wax is nnt compatible with the resin or its salutio
but is hed in suspension. Aftyr application and ha
ing, it yields a relatively clear, eontinuous film havi:
excellent moisture-vapor trankmission rates and gor
heat-senling propertics. This [procedure also may 1
used over porous papers if fitat i thin cout of vin
copolymer finish is applied tg prevent penctration -
the wax into the paper.
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FORTIFICATION OF OTHER VEHICLES

BARELITE vinyl resins are known for their mois-
ture resistance, toughness and flexibility, and these
inherent churacteristies are imparted to other vehi-
clex when fortificd with hydroxyl meditied vinyj res-
ins. Addition of small quantitios of hy droxyt modifusd
vinyl resing improves eoatings, particularly hahing
Ly, based on alkyds, varnishes and other fijm-
forming materials. Soft alkyd resins can he tough-
ened; drying time of alkyds eun b redaeed; hard,
brittle resins ean be made more flexible, Fortificd
coitings will not only show impraved Glni properties
Lut alse better durability, Serviee tesis huve shown
that water troughs and metal showers lined with o
varnish fortified with a hydroxyvl imodified vinyl resin
were still in execlient condition after over two years
of continuous serviee. Unforulied varnishes Fidied in
less than one year,

Proper blending of the vinyl resin with the alkyd
or other vehicle will yivld optimom vesalis, It is sug-
gested thut the vehicle to be fortifivd should be added
slowly, to the vinyl resin solution with wpitation.
Blendis may be pigmoented by dispuersing 1he pigment
first in the viny} resin before addition of the vehicle
to be fortificd. The durability and atteactiveness of
the couting is generally impraved by this bending
method. Varnish cooks are an exception 1o this pro-
cedure. In this case, the vinyl resin is added during
cooling- of the varnish or as u cold-cut in order to
avoid decomposition of the vinyl ut prolonged high
temperatures.

Any aliphatie solvents should be avoided in the
fortified eoatings because they will ciuse precipitie
tion of the viny} resin. .

The use of an anti-skinning agent is recommended
in all altkyd-vinyl blends. Many nonsde yinge dkyds
may become incompatible with the vinyl yesin and
semi-drying alkyds may gel on storage after i short
time in the absence of anti-skinning agents.
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TECHNICAL ASSISTANCE . |
U nion Carbyde Corporation, Plasties Division has you. These Technical Representatives will be glad to

highly trained engineers in the ficld ready 1o assist ‘discuss your individua! problems and requiremeunls. t
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Thie informetion is offered solely for your consideration, investigs.
tion and verification and is not to be conatrued s & warranty or repre-
sentation for whieh wa assume Jegal responsibility, In using thew
materizle, you must establivh for yewrsel! the moat aunitable formule-
tions, produciion methods, and control Leata to enavre the uniformuy
and quslity of your preduct.

Nothing eontained hearein in to be understound as prrmistion eor
recormmendstichs to practice & patentod invention without a licenss,
and you should detarmine whether relevant patents vzt

Unton Carbide has highly trained enginesrs in the Aeld ready to
serve !w. and these wchnical representatives will be glad to discuss
individua! preblama.

Bagitg, Criicaowve, Unox end Umion Caneing are regatered
trade marks of Union Carbide Corporation,

Sales Offices

Atlanta, Georgia 30U
1371 Peachtree 8t N K,
Roston, Massachuestts 02194 G
X First Ave.. Noedham His .
Chicago. 1Hinois GORIR '
61355 West 65th Street
Cincinnati, Ohio 45X%
24K Victory Parkway
Cleveland, Ohio 44114
1300 Lakeside Avenue, N.E.
Clifton, New Jersey 07012
935 Allwood Road
Dallas, Texan 75206
6300 N. Central Expreasway
Detmit, Michigan 48221
111121 W. Seven Mile Raad
Groenshoro, North Carolina 27400
414 Church Street
Hartford. Connecticut 06103
410 Asylum Street
Kansas City. Missouri 64141
910-912 Baltimore Avenue
Los Angcles, Calif. 90058
2770 Loonis Roulevard

Memphis, Tennossee 18116
4230 Highway 51, South

"Milwaukee, Wisconsin 53233

2040 Wost Wiscongin Avenue
Minneapolis, Minnesota G5424
4810 Wost 77th Strect
Moorestown, N.J. 08057
Moarestown, N.J. e
New York, New York, 10017
270 Park Avenue
Rochester, New York 14618
3700 Fast Avenue
8t. Louis, Missouri 63122
22 North Kirkwand Road
8an Francisco, California 84106
22 Battery Street
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DESCRIPTION,
BAKELITE® VYHH is a medium-molecular weight vinyl chloride~vinyl acetate
copolymer resin., 1t dissolves readily in ketoncs, esters, chlorinated hydre-
carbons, and combinations of these with aromatic hydrocarbons.
APPLICATIONS
BAKELITE® VYHH is recommended for general coatings- use.
FOOD ADDITIVE STATUS
DAKELITE Vinyl Solution Resin VYHH is cited by chemical identity in Food

Additive Regulations B 175.300 (formerly § 121.2514) for Resinous and Polymeric
Coatings and by reference in & 176.170 (formerly § 121.2526) for Components of

{ Paper and Paperboard and in & 177.1210 (formerly § 121.2550) for Components of
- Closures.
Propertics of
L BAKELITE Vinyl Solution Resin VYHH
K /' . Property Test Methods Required Values
b,
: Appearance Visgual White powder
Size, % by weipght throuph :

L. a No, 20 LSBS Sieve WC=7-F S8, minimum
1 Heating Loss, 45 minutes at

105°C., % by weight WC~-160-H 3.0, maximum
[: Pelyvinyl Chloride, % by weight WC=-294-B or D 85.0 ~ 86,5
: 22% solution of resin in 1:1
. MIBK:Toluene
, Viscosity at 25°C., cps. WC=-31~W 200 - 400
L. Color, % lipht transmission
N at 475 my/600 my WC-5-K-2 85, minimum
! Turbidity, lipht transmission

at 600 my, % WC=5-K~2 85, minimum

7 . 107 solution of resin 1l:l : .-
1 MIBK:Toluene

Insoluble Matter, % by uot

wvolume WC-322~C 0.03, maximum
3 Residual Vinyl Chloride Monomer,
' by weipght WC-126~G=1 Less than 1 ppr.
- .

b . -
! F-42805C

BAKELITE and UNIOR CARBIDE are registered trade marke of Union Carbide
! {’ S Corporatfon, U.S5.A.
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_ TOXICOLOGICAL PROPERTIES

TEST METHODS

Desipnated tests are made in accordance with current {ssues of Union
Carbide (WC) testing methods. They are avaflable from Union Carbide
Corporation upon request.

LARLLING

All containers of BAKELITE Vinvl Solution Resin VYHH are plainly marked
with the product nomenclature, blend number, and net weight. Shipments will
be so addressed as to provide complete deliverv to the purchaser.
PRECAUTIONARY LABELING

On the basis of the toxicological, phvsical, and chemical propertics of
BAKELITE Vinyl Solution Resin VYHH, precautionary labeling uscd on the con-

tainers is as follows:
FOR INDUSTRY USE ONLY

BAKELITE Vinyl Solution Resin VYHH is a powdered resin which is essen-
tially inert and non-toxic. Tts dust i{s classed as a nuisance dust which is
not known to cause lung discase, However, it is prudent not to exceed the .
recommended Threshold Limit Value for nuisance dust of 10 mp., per cubic meter
of air or 30 million particles per cubie foot, whichever is the smaller.
EMERCENCY SERVICE

For help and cmergencles such as a spill, leak, fire or exposure involvinp
a Union Carhide chemical or plastic, call collect day or night:

304-744~3487

For any chemica) emergeney, call:  CHEMTREC 800-424-9300

NEED OTHER UNION CARBIDE®

- PRODUCTS—SERVICES?
CALL Thne Nearest Corporate intormanen Conter
New Yook . L 1121281 206D
Cotaps .. . . 1171444 2072
Hauttor ... (IIEDH XR
LorgBemb () aX8ITN -
¥-42R08C ’

9/7R - 4M Printed in U.S.A.




BAKELITEY VINYL SOLUTION RESIN VYHH
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BAKELITE®

BARELITE vinyl resin VYHH i one of a class of
versatile vinyl chluride-vinyl acetate copolymer solu-
tion resins available from Union Carbide's Plastics
Division. As a class, BAKEUTE vinyl chluride-acetate
copolymers  for surface coatings are  permanently
thermoplustic, neutral, non-oxidizing and non-heat-
reactive, They are characterized by absence of color.
odor and taxte. Filmy of these resing are not attacked
at normal temperatures by alkalics, mineral acids. al-
cohols, preases, oils, or aliphatic hydrocarbons. Cout-
ings bused on BARELITE vinyl chloride-acetate resins
have low water vapor permeability, low water absorp.
tion, and excellent toughness and flexibility.

PROPERTIES

RakeLmE vinyl resin VYU i the most widely
used surface coating vinyl chloride-acetate rosin, This
copolymer has o mediom molecular weight and a
chemical camposition of  approximately K7 percent
vinyl chloride and 13 pereent vinyl acetate, Theee
properties have been found to give a desirable balanee
between chemical reristanee, solubility, film strength,
and thermoplasticity, Vinyl resin VYHH, supplicd as
& dry white powder, is usually dissolved in a relatively
strong solveni-diluent combination, such as 56 pereent
ketone solvent to 60 percent aromatic hydrocarbon
diluent, to produce about a 15 to 20 pereent solids
resin solution, Pigments, plasticizers, and heat and
light stahilizers cun be used in a4 formulation to ob-

FORMULATIONS |

4

A complete’ discussion of formulation techniques for
producing both clear and pigmented vinyl solution
coatings is presented in the general booklet, “BARELITE®
Viny) Reging for Solution Coatings.”

Table 1 gives n convenient starting point for the
formuliation of metul contings based on vinyl resin
VY H. All sugpested guantities are bised on 15 parts

HAKELE b, CARBIIOL, CLLLOSMOLYE, FLLXOL,

VINYL SOLUTION RESIN VYHH

These copolymers are desigina] to dissobve in oryranic
liguids such as kotones, eertain esters and chlornated
hydrovarbonz. They form a protective film by evapaua-
tion alone, Properly formublisted coatings bieed on
BAkbLTe vinyl chloride-aectate vesing can e applind
by spraying, roller-coating, dipping and Knifeanatimg.

This release presents only those propeertics amd o -
formance values gpcilic to resin VY T Hbisand salu-
tion coatings. A more comprebensive deseription and
discussion  of vinyl sodubion goatings  preparation,
formulation, baking and fusing. aml other opd-uxe
upplications is prescnted in the boukict, “BanriiTE"
Viny! Resins for Solution Coatinga®* (J-2173C .

tain the required end-use properties. Coatings based
on vindl resin VYU develop adhesion to bare metal
surfaces only after o bake of d425 to 250 dep. Vo
over prined surfaees, the temperature need only  be
high enough to drive out residual solvent Cabout 250
deg. Fo):oon rough surfaces the mechanical adhesion
developed may be suflicient without baking.

Marine antifouling paints, masonry and metal coat-
ings, such as for steel and aluminum, hning fur beer
citix, coatings for paper, cardbaird and foil, and main.
tenanee and sanitary coatings are among the prin-
cipal applications  for finishes based on BAKELITE
viny! resin VY HIL

by weight of viny! resin VYHIL A partiad list of
suitable pigments, stabilizers and plasticizers along
with a table on the solubility of resin VYHH in o
number of commercial solvents are preachted in Tables
2N 1 and 5. A more complete list of pigments amd
dyes suitable for use with vinyl solution resins is pre
sented in the general bouklet,

July, 1943
F-42213

and UNION € AKRIDL ace segevrered rade marks of 1 aon Carbude ¢ smporation,
.

This information i aol (0 be (aken S5 8 Warranty of reprasontation G wine b we ascume gal responsihllity ;on as permission B secom.
MANGain 10 waclicd any patunimd inwnlion withoul » Biense 1 I8 Vlteasd wilely BF yiur Consiugrstion, investigntn snd veritication,

- — iy S e e s — - ———

UNION C/.RBIDE CORPORATION * COATINGS MATEFIIALS * 270 PARK AVENUE, NEW YORK, N. Y, 10017

UqU‘V‘"




L.

Specific furmulations of vinyl solution coatings will
depend ot the wctual applicativn methods used wnd
the end properties spught. A number of starting pmim
formulations for many types of vinyl coatingx ure
availuble through your Union Carbide Plastics Divisian,

TABLE )
Typical Formulption for A YYHH Meiai Tepcoat
Parts by Weight

BAKELITE weny! renin VYHH . . 1%
Plasticizer phhaiate or phovphate) . . . 24
Pagments® ... - P S 22%
Wethyl wobutyl Aetone . A . Coees 20
Toluene o sylene . . . . - C e 30
Propytens Osrge ... . . . .. .. 005020
Fdlees . . L 0 Ll . . 0 60

—————
* Porcontages ©f pigmonts vary wilth the fypes and colors used

Pigments

The pigments most generally used in solution cout-
Ings bused un BAKRIITE vinyl resin VYHI are pre
sented in Table 2. The amounts sugpested are based
on the quantity of each pigment that is necessary 1o
ensure goxd hiding and adequate ultra-violet lipht
protection for the vinyl rusin.

TABLE 2
Suitab!s Pigments For Use in VYHM Setutien Fermulations

. Parts por )5 parts
PFigrmant

VYHH mesin by Weght

Alummurm powdsr | . A R (1]
Trarum dioacde C . e e e 1019
Tdnium Gwos.de ‘antimony onvile 19:1} . . 1018
Tiamun: $rosite It onde. antimony sande (3.2.1) 1018
Fhinplocysnine grean | o . . 24
Phthaleyatine blue P . 24
Chromit pavde Ereen Lo s . 1015
Carbon biack . ... 1
Blua lesd swiphate - R 1525
White esd sulphate . L. NPT 1478
Red igad ... .. ... ... . P cevn - 2070
irah baige yetiow {synthetic) . . .o 815
tron oxde red (synthanig): ... . e e e 215
fron onige bwown (syntheie)” . . e 8158
ron caide black (synthetic)” . C e e e e e 815
Lead chromate . . ... . .. L L e 15 2%
Strontium chromate ... .., .. e eeencaen 15 20
Codmium reds .. ... Cbee e e iarea e eeaans 1520
Chrome Orangs . ... ....... .... . .. 1% 20
Codmum paliow ... .. P 1520

AN ren ontes shiuid be waed ot Bahes under 200 deg F The use
of these pgments should theretors be restricied 1o topcnaty mhath
1eguite basing 8t 250 drg Fo to oblen good adhesivn, Natural
20¢s 8¢ seidom catimlaciory.

Sfubilizsrs

The smount and type of xtabilizer to be used in
vingl solutions are dependent gpon the vinyl resin

‘BAKELITE® VINYL SOLUTION RESIN VYHH

itself, the plasticizer, andd pigments and  the vondi-
tions of baking and exposure, Table 3 lists aome of
the commercially  available stabilizers Tor use with
vin¥l resin VYHH wdong with the supplicr of eah
stabidizer. In all caxex careful attention must be paid
to the proper choice of stubilizers, and they should
be tested under the actun! conditions of use Recom-
mendations of stabilizer suppliers should seneraliy e
fotloneen],

Zane stabilizers should be avaoided due to estrone
color develupment in refatively short perpds of tin e
expevti’ly in low plasticizer syrtems.

TABLE 3 :
Several Commarcial Blabilize: - for Use With YYhH
Stabilizar Supplier
“Advante™ 17 . Aduance Chamical and Soivent Lo
ek LL . ... Argus Chemcal Company

“Mark” KCB ... .
“Ferre™ 1220
“Marshaw” 6V-2
Nuoder™ V138 . P

Argus Chemical Company
Farro Chemcal Company

. rarshaw Chemical Company
Nuodes Chamwal Company

Plasticizers

It ix asually desirable to include cortam partions of
plasticizers in coatings of BAKELITE vinyl resing in
arder ta obtain inereased flexibility, As o puide to
the selwtion of the jooper plastivizer, Table 1 gives
the compatibilities’ of restn VYHH with o imber
of vommercially availuble plasticizerz.

TARLE 4
Compatimibity of BAKELITE vinyl regin YYHMH with
Commercsi Plasticizers
Compatibility Data
Waght Rato of
Aesin VYHM (o
Prasticuer
4.1 2:1 ”
[

Compound Devignation

Acuty! trsbuly! citrate

Acrlyl triaihy! cirate

Amyl Phthaiate ...,

Aot 1242 ehiptinated ghipheny!
“Arocinr” 1254 chiovinated dipheny!
Butosygiycol sdipate

Butyl acciate vitinoleste

Butyl cycioheryl phihalate

Buty! phthaiate . ..

Buiyt sebacait
Butyl stesrate
Buty! tartvate . ...,

Dibuty! CELLOSOLVE phihatate
Dicapryl phthalate ..

) (2 eithythonyl) Brelaie |
Dusotiyl phinalate

Dunoctyl phihatate |

Duottyl setacate . . .
“Cihoa" ahoxyglycsl phihaiate
Elhnaydiglycol phthalste .
fihyihwayl phthatate

Fihyt phihplate

b
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Campptibility Oala®
Waight Ratie of
Agsin VYHH o

Piaslicizer

Compaund Designation PRE TTRRN T SRR TS S T} |
FLEXOL plasticizer DOP A c C c
FLIXOL plastitizer VOF [ A [ -4 [ A [
FLEXOL plastrcizer IGH [ [ [ c
TLEZDL plasticiaer 3GO [ [ 4 [ [
FLEXOL plastic 426 .. [+ [+ c [
FLOXOL piashoiter §10 . [ [ [ [
“KP 74" butouyglycol sieacale &IC 1 [ c
“KP A% @iglycol dipropionate 4 c [ c
‘Rronap!” buloxygiyto) phinatale [ [A [ c
- #eihgs” methosygivtol phthaiate [ 4 [ A c c
Methyt phibaiate . [ c [ c
*HNewinpl ' P LOUMMIDNE ihdehe  polymer 14 1€ 1c i
“Ouenrenn’” 91 phinaiic anhydnde

Castor ol reactwon proguct ¢ 3] sic RIC
Paraptes” G b c C [4 c
“Parspter” G 62 [+ [ o4 [ [ =4
*Pargil’ 40PN cninninated paratin [ [ A $iC IC
P H P phencl indene coumarone o1l . [ c [4 [
Pheny) phinalate c c c 4
“®astoivin”T 9120 4 [+ c c
“hantcizer” 8 c 4 4 c
“Sanpcaer” € 1h c € [ [
“Lantcrer” D16 c 4 [+ c
“Santiciser” 141 [4 c [ c

BAKELITE® VINYL SOLUTION RESIN VYHH

Campatibidity Date*
f Waight Ratio of
Resin VYHM 10
Pasticizer

Compound Dasignation *1 1 21 1:1
“Banticuer” 160 . .. ' c [ c C
“Sipahin” AOM . ., ., c [ 4 [ 4 c
Trbulyl citzate [ [ c [
Tributy! scetylcteate . ...... [+ [ c [
Tributyl phosphate . .. c c [ c
Trcresyl phosphats .. | 4 [ [+ <
Yrs 2-thylnauyl phosphate c [ c c
Trphenyl phosphate . .. [ < [ [ 4 c

NOTE: Data dgnﬂn i this table a1 based an teitys Condutied Over &
perod of years Union Carbige Corporation in ns Iabors
tories  at uih Charleston, West Vir , on commarcial
compounds purchased m the Opan mMmarket or submiited by
manulacivrers Every eNort has been ssgried (0 prasent Ofly
atcurats, ipartial nformation as & fude to surizee Coal.
ing formulators, bt spacthe tondilions and formuly modil
catmns may sfisct the ¢ cterstics of Ihe vanipuy €om
poundy 0 Certan anutances  Under no fiecumalances 8t
the data in this table to be tonstrued a3 8 refiection on the
grade, quatity of punity of any of the compeunds lnted In
Al cases formulalors ary wWiged (o Make their Gwn tests,
following thew indiwidual procedures, and o Graws their own
Cont lusions

ta are BOLEO ON OPHIAOMS iMEPection Bl fiims e
posited o0 giass plates alter gvaporstion of soivents. Rejuits were
interpreied as follows.

€ = Complate compatibriny; him clear.
S0 Snghlly incompatitile, faint hare or blush mn fim
1€ -« thcompatibie, Gim Badly Blushed, mhomogeneous. or oily.

-

Py

SOLUBILITIES

BAkrUITE vind ] solution resins such s VYHH are
veindidy abissolved ot teom femperatine by such sol-
vents ax Ketones, niten compoinds, and certan esters
and  chlortnated  hydraciarbons, ther solvents,  for
esigupie, hetoethers, ether-esters, poly-ethers, alde-
hedes, and certian other types of compounds, have
v sdeprecs of solvent action . ot these pesins
Aromatie or (ald-tar hydrocavbons, such ax toluene
aned v lene, tenmd to swelland e somee jnstanees this-
malve the resins, expecially at higher temperatutes,

Water, alcohals, and aliphatic hydrocarbons  {petro-
Jeum naphthas) are strong precipitants. The hydro-
goewted  naphthag, contaiving lurge proportions of
avomatics, are grouped hetween the last two clisses.

The xotubility of vinyl resin VYHH in « number
of commercinl solvents is given in Table 5, A thorough
tiscussion on solvents and solution characteristics of
Bakktate vinyl solution vesing is presented in the
general booklet,

TABLE &
QUALITATIVE SOLUBILITIES OF 30w SAKELITE" vinyL RESn YYHM IN SYNTHETIC ORGARIS CHEMICALS

VYKN 10% ot
nC "wee

Ethanot {9574

[
y Ethyt Acetate

Kb iyl os g
ey L1 EONOLVE

Bolan

m Byt Ace tate (98 L)
Hulpr CAPEITOY

Batgt LARBITLIL AreTaly
Bulyt Gt E1OS0LVE

n Butyl tther

H oAyl Prianasiare

CAMITOL Aceiate

CARBIIOL Tarivert

CHULNSUA VT Acrtate
CELLIISOLYL Stdwent
i s tane Monhat

Do e thyt Lther

Fan by spennyt £ twe
Dinttyt CARKITOL
Diwthryigne Ceiycan
Dusobutyi hetone
Livadave

Dinopytens Glyoul

Ernyl Crher

Ethyl Sincate
Cinyicrne Dichionde
Lihylene Giveot

? [thylhesannl

& Ethytheryl ACe1BTE
Giyeol Diaceiate
Heptadecanol
Hewansl .

L

Isopropy! Lther . .,
Mysiylt Onde
Merhano!
Methyl Acetate (B2° )
Muthy! Amyl Accldie
Mothyl Amyl Aol
Methyt! 8 Amy! Relong

BT NEITECNAT AT TOTN
=FPTHFPIATRATARAT T AART AN

twiv  CL
Bwels P

tie L
1 inagietds BW

Clandly solution
Pattiatly

3 Lihyibutyl Acetate .

Isppropanol (Aﬂhvﬂfoul)l o
Hopropenal {Techinu al)
hwapropy! Acetate 94°,)

vynn e VYRM 10 2t
nc. ”wer O N wee
] ] Methy! CARBITOL . . 1 ]
5 5 Methyl CTLLOSOLVE -3
5 $ Methyl CEL LOSOLVE Acetate ) [
H ] Mathy! lsnbulyl Ketone & $
] ] Methyl Phthalate ) s
& 5 2 Niropropane . s 5
] t Mrthyl Ethyl Ketone [3 13
1 ] Methyl Hesyl Keione 3 )
L. 5 Mrihyl isoamy! Ketone 5 %
G Ps Cyclohezanune . & 13
1 ] Tatrahydrolutan e [3 s
L] ] Dimethyl Formandde | & &
] t Propylene Dirhloride 5 )
] [} Propyicne Glyeol 1 ]
3 5 Prutiytene Oride 5 5
t t Tetradecanol L 1 '
3 $ Tatraethylene Giycol | ] [}
) i Trichiorethyleny . G s
sCL SCL Thethylens Glyenl t 3
& s Toigiycot Dichlongs . 1 -3
l~ ls Untdecanol . ] t

Testc were made at sempreatutes shghtly heiow the
Boking POIME BR 1KOLe It whith Livl beiow 95 deg C.
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UNION CARBIDE CORPORATION . COATINGS AND ADHESIVES MATERIALS
270 Park Avenue, New York, N.Y. 10017

Atlanta, Ga. 30309
Baltimore, Md, 21207
Boston, Mass. 02194
Butfalo, N, Y. 14225
Charlotte, N, C. 28202
Chicago, UIl. 60606
Cincinnati, Ohio 45227
Cleveland, Ohio 44114
Dallas, Texas 75207
Detroit, Mich. 48221
Hartford, Conn. 06103
Houston, Texas 77027
tndianapolis, Ind. 46220
Kansas City, Mo. 64141
Los Angeles, Calit, 90058
Memphis, Tenn, 38116

Minneapolis, Minn, 55416

Newark Office
Clifton, N. J. 07012
New York, N. Y. 10017

Philadelphia; Delaware Valley
Moorestown, N. J, 08057

Pittsburgh, Pa. 15220
§t. Louis, Mo, 63105

San Francisco, Calif. 94106

Seattie, Wash. 98118
CANADA;

. 1371 Peachtree S5t.. N.E.

Beliway Bidg.. 6707 Whitestone Rd.
300 First Ave., Needham Hgts,
3343 Harlem Rd.

201 South Tryon St,

120 South Riverside Plaza
West St. and Madisonvitie Rd.
1300 Lakeside Ave,, N.E.
2710 Stemmons Freeway
10421 West Seven Mile Rd,
410 Asylum 5t.

3839 West Alabama Ave,

720 Broad Ripple Ave.

910 Baltimore Ave.

2770 Lecnis Bivd.

3385 Auwways Bivd.

3033 Excelsior Bivd.

935 Allwood Rd.

270 Park Ave,

Oftfice

Route 38 and Pleasant Valley Rd.
P'kway Center, 875 Greentree Rd.
10 South Brentwood Bivd,

22 Battery St.

4726 Rainier Ave., South

UNION CARBIDE CANADA LINITED

Ambherst, Nova Scotia
Calgary, Alberta
Lachine, P.Q.

North Surrey, B.C.
Toronto 12, Ontario
Vancouver, B.C.
Winnipeg, Mamitoba

LATIN AMERICA:

640 12th Avenue S.W,
2525 Jean Baptiste Deschamps Bivd.

P.O. Box 579

13221 76th Avenue

123 Eghinton Ave., East
1175 Grant Street
Waverly St. & Seel Avenue

UNION CARBIDE INTER-AMERICA, INC,
New York, N.Y. 10017, U.S.A. 270 Park Avenue

WORLDWIDE:

INTERNATIONAL DEPARTMENT, CHEMICALS AND PLASTICS,
UNION CARBIDE CORPORATION
New York, N.Y¥, 10017, U.S.A. 270 Park Avenue

404.892.7500
301.944.8211
617.444.5400
716-837-6450
704.377-6591
312-822.7000
513.272-0206
216.621.4202
214-631-0010
313.341.313)
203.525.9345
713.621-1000
317-255-3181
816.221.2400
213-583-3061
901.396-5375
612.927.4221

201-778-2900
212.551-4641
215.923.3200
609-235-6200
412.822.5700
314.726-0324
415.982.1360
206.723.8660

902.667-7241
403-263-8563
514.636:4640
604.596-6257
416.487.1311
604.255-4631
204.453.5221

212.551.2345

212.551-234%
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UNICN CARBIDE CORPORATION PLASTICS DIVISION
SEUERITES Vinyd Selul'sn Recin VYD
2R 4 ree r A . IR
BRUELITE® Vinyl Selulon Rectn VVED
- BAKELITE viny! resin VYHH in one of a class of and thermoplusticity, Vinyl regin VYHH, supplicd as
versatile vinyl chloride-vinyl acetate copolymer solu- a dry white powder, is usually disgolved in a relatively
- tion resins available from Union Carbide's Plastivs strung solvent-diluent combination, such as 50 pereent
Division. Aa a class, BARELITE vinyl chluride-ucetate ketone solvent to 50 percent arematic hydrocarbon
copolymers for surfuce coatings are permanently diluent, to produce about n 15 to 20 percent wolids
thermoplastic, neutral, mon-oxidizing and non-heat- regin golution. Pigments, plasticizers, and heat and
renctive. They are characterized by absence of color, light atabilizers can be used in a formulation to ob-
odor and taste. Films of these resing are not attacked tain the required end-use properties. Coatings Lased
L - at normal temperatures hy alkalics, mineral acids, al- on vinyl resin VYHH develop adhesion to bare metal
cohols, greases, vils, or aliphatic hydr carbons, Coat- surfaces only after a hake of 325 to 350 dep. F.;
ings based on BaAKELITE vinyl chloride-acetate resing over primed surfaces. the temperature need only |w
have Jow water vapor permenhility, Jow water abrorp- high enough to drive out reridua) solvent (about 205t
[ tion, and cxcelient toughnesa and fiexibility. deg. F.Y: on rough surfaces the mechanical .ulhvsnm
- These copolymers are designed Lo dissolve in organic developed may be suflicient without baking,
C‘ liquids such ax ketones, certain estern and chlorinnted Marine antifouling paints, masonry and nictal coate
hydrocarbons, They form a protective film hy eviipora- ingx, such aa for ateel and aluminum, lining for heer
[_ tion alone. Properly formulated coitings biaxed on cans, coatings for puper, cardboard and foil, and main-
BAKELITE vinyl chloride-acetate resing cian he applicd tenance and sanitary contings are among the prin-
by spraying, roller-couting, dipping and knife-coating. cipal applications for finizhes based on BAKELITE
This release presents only those properties and per- vinyl resin VYHII,
formunce values specific to resin VYHll-bused solu-
tion coatings. A more comprechensive description and EORMULATIONS
discussion of vinyl solution contings preparation,
formulation, buking und fusing. and other end-use A complete discussion of formulation techniques for
applicitions is presented in the booklet, *"BAKELITES producing both cleur und pigmented vinyl solution
Vinyl Resing for Solution Coutings.” from Union Car- coatinga is presented in the gencral bookl:t, “BAKELITE"
bide's Plastics Division, Viny} Resing for Solution Contings.”
Table 1 gives n convenient starting point for the
L © formulation of metal coatings based on vinyl resin
PROPERTIES VYHH. All suggested gquantitics are basned on 15 parts
BakFLITE vinyl resin VYHI is the most widely by weight of vinyl resin VYHH. A partial list of
used surface coating vinyl chloride-acetate resin, This suitable pigments, stabilizers and plasticizers along
L copolymer has a moedium molecular weight and o with 2 tuble on the solubility of rezin VYHII in a
chemical composition of approximately B7 percent numher of commercial solvents are presented in Tables
vinyl chlonide and 13 percent vinyl acctate. These 2,3, 4 and 5. A more complete Jist of pigmoents and
propertivs have been found to give o desirable balinee dyea suitable for use with vinyl solution resing is pre-
g between chemical resistance, solubility, ilm strength, sented in the general booklet,

.

The terms BAKELITE, CELLuSLVE, CaneiTul, FLEson and Usiox CARBIDE are registered trade marks of
Unijan Carbile Corporation.
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Specific formulations of vinyl solution coutings will
depend on the actual application methods used and
the end properties sought. A number of starting point
formulations for many types of vinyl coatings are
available through your Union Carbide Plastics Division.

TASLE )
Typical Farmulation for A YYHH Metal Topceat
Parts by Waight

BAKELITE winyl resin VYHH e e e 15
Piasticizar (phthalate or phosphate) ., ..., e 24
FIgments® L i e aeeeaaa e 225
Methyl isnbuty! ketone . ... .. .. ... ..., k1)
Toluene or sytene L. ... L., .. 30
Propylensoside ... ... ieieeser 4e.... 005020
Filmres .. .. . ., ..., e (Y1)

@ Pareantages of pigmunie vary with the iypes and colors used.

Pigments

The pigments most gener; 'ly used in solution coat-
ings based on BAKEWITE vinyl resin VYHH are pre-
sented in Tablle 2. The umounts sugpested are based
oh the quantity of each pigment thut is necessary to
ensure gonl hiding and adequate ultra-violet light
proteciion for the vinyl resin.

TANLE 2
Sultable Pigmunts Far Use In VYHH Sc.stion Formuistisns
Parts par )5 paris

Plgmant YYHH resin by Weight
Aluminum powtler . L. e (7]
Taanium diomde .. ... .. ... ... feaeaae 1018
Titanium diosde/antimony ozide 9 1) N 1018
THanium d.onmde ‘2inc oxide ‘sntimony oxide (3.2.1) 1018
Phthalotyanine green .. ... .......... P . 24
Prthatoeyanine Blu® .. ... ... L. LLaieees s 24
Chromic oxide green . . ... .. e ciaare e o 1015
Carbon black . . . .. . ... ol e . 1
Blue taad sulpt -, .. C e e 15 2%
White lead sulpnate . .. ..., PR 1525
Red fead ... . ... ... .. L Liiiieeeieaans 2025
Iron onide yeliow (synthetic)* © . . 215
lron oxide vad (synthatie)* ... ., ... 815
fron oxide brown (symtheticd* .. _......... ... .. 815
fron oxide biack (symthetig)® ... ... ..........¢ | 313
Laad chromate ... ........ e aeeaiareaae ver 152%
Strontlum chromata ... . baean e deeeea seaen 1520
Cadmium reds . .7 1520
Chrams orange 1520

Cadmuium yollow . .......... .. 1520
* AN iren wnjdes should be wied st bades under 280 dey F Yhe use
of thase piements should thereicte be resTicied 10 foucoals whch

require bawing ol 2%0 deg F. 1o obtain guud adhemon KNatuisl
arries Bre seidom satisiaclory.

Stabilizers

The amount and type of stubilizer to be used in
viny! wolutiona are dependent upon the vinyl resin

itself, the plasticizer, and pigments and the condic
tions of baking und exposurc. Table 3 lista some of
the commercially available stabilizers for uxe with
vinyl resin VYIH along with the supplier of cach
stabilizer. In all casex carcful attention must be paid
to the proper choice of atabilizers, and they should
be teated under the actuul conditions of use. Revom-
mendations of stabilizer xuppliers shoukd generally he
followed.

Zinc stabilizers should be avuided duc to extreme
color development in relatively short perinds of time.
capecially in low plasticizer gystems,

TABLE 3
Savaral Commurciat Stabilizers for Use With VYHH
Stabilizer Supplizr
“Advance™ 1TM .. ... [ Advarce Chamicel and Soiveot Co

"Mark” LL ..., . .
“Mark” KCO .. ... ...
“Farro” 1720 ... RPN
“Harshaw” 6.V-2 e
“Nurndex" V-138 .

..-Argus Chemical Comp-ny
Argus Charmucal Company
.Farro Chemical Company

. Harghaw Chemical Company
Nuodes Chemucat Company

Plosticizers

It is usually desirable to include certain portions of
plasticizera in coalings of BAKELTE vinyl resins in
order to obtain increased flexibitity. As a gnide to
the selection of the proper plasticizer, Table 4 gives
the compatibiliticr of pexin VYHH with a nuniiey
of commercinlly svaildle plasticizers.

TABLE 4
Compatibiity of BAKELITE vinyl resin YYMH with
Commiercial Plasticizers

Compatibility Dats
Weight Ratw of
Arin YYHM 1o

Plasticizer

Cempound Designation

Acetyl tributyl citrete .

Acetyl triathyl citrete . .

Amyl Phihalste ..o . L
“Aroclor” 1242 ehlsrinated diphenyl
“Arocior’ 1254 chiorineted diphanyl
Sutoxygiycol adipate . ... ... .. .
Butyl scetate ricinoleate .. PN
Buty! cyclohaxyl phihatate
Butyl phthaiate ....... .
Butyl sebacate ......
Butyl stesrste . .....-- e e
Butyt taetrate ... o0 ieaes
Dibutyl CELLOSOLVE phthaiate
Dicapryl phiheiate .........

DI (2 athyihesyh sratats . ... . ...
Dusocty! phihalate ... .. P
D noctyl phthalate ... - ... .

Dioctyl sebacate . .....c. .0 - .. L.
“Lthor sthoayglycol phthaiate .......
Ethanydiglycol phthalste ... . _......
Ethyiheayl phthaiats . ... ... .
Ethy! phthalsts .... . ...

-
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Compatibtiny Date*
Weight Ratie ot
Avain YYHH to
Pasticizer
Campaund Designation L 1} 4:1
FLEXOL plasticurer DOP
FLEXOL plasticizar TOF |
FLEXOL plastcizer IGH
FLEXOL plasticirer 3GO .,
FLEXOL plavticizer 426
FLEXOL plasticizer 810 ., ..
“KP 22 buloryglycol stesrste
“KF 4% digiycol dipropionate
“Kromsol”" butoxyglyccl phihaiste . ...
“Methor” methoxygiycol phthaiste .. ..
Methyl phthaiale . . . P
“hewinol” p coumarons ingdeng polymer

“Queoresn” 91 phthaliz anhydnde-
wastor gl reaction product

“Parapler” G-60

“Paraplen” G 62 | e s
‘Parod” ACPN ehicninated parafiin
“P.H P’ phenct indene coumarone oil
Prenyt phihaiate |

“Mastele n” 8720

“gantcizer” &

“Santczer” €15

“Santicizer” B 16

“Santiciter” 14) |

noo

a
-
o
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Gompatiblity Data*
Waight Ratie of
Rasin VYHH 1»

Plasticizer

Compound Designation 4:1 !

“Santicizer” 160 . .
“Ripalin” AOM , .

Tributyl citrate

Trbutyl scetyititrate .
Tubutyl photphate . ..
Tricrasyl phosphate .. ..
Tri 2-athyihaxy! phosphate .
Triphanyl phosphate .

o)
-

nooanoonnn®
anononoon
ananaano
eanaconon

MOTE: Data given in this table ars based on tests conducted over »
aned of years by Umon Cartida Corporation in ity labora.
ories % South Char'eston, west Virginis, on commergi t
gompounds purchased in the open matket of submutted by
manufecturers. Every «Hort has bean ezartad to Present onty
accurate. impartial indormatior as 8 guide 1o suriace trul
g formutstors, but o L0 and formuyls medd
cations may aflect the characternsiics of tho vanous gom.
pounds in certpn instances. Under Ao circumstances are
the data in this talle to ba construsd as a reficction on the

Arade, quality or purdty sl any of ths compounds histed, In
all casas formutators are urged to mahke their own tesls.
foll ir individual procedures, snd to draw ther own

conciusions.

Compatibility dats ars basen on operator's imr ction of Hims de-
.pmuud on glass P 4 Sfter avaporation of solvants Resuits wers
nerpreted s follows:
€ == Complete compatibibty; fim clesr,

$I1C = SLightly incompatible; Taint hazc or Blush in hilm.

IC « incompatible; fifum badly blushed, inhomogensous, or aily,

SOLUBILITIES

BARELTE vingl solution resins such as VYU e

veadily dissolved at reom temperature by such sol-
vents ax ketones, nitro compounds, and certain esters
and  ehlormated  hydrvacarbons, Other  solvents, for
wrample, Ketoecthers, ether-esters, poly-cthers, abde-
hydes, and certain other types of compounds, have
vieying deprees of solvent action on these resins,

wsolve the resing, cespecially at higher temperifures.

Water, aleohols, and aliphatic hydrocarbons (petro-
leum naphthas) are strong precipitunts. The hydro-
genated naphthas, containing large proportions of
aromatics, are grouped between the last two classes.

The nolubility of vinyl resin VYHH in a number
of commercial solvents is given in Table 5. A thorough
discussion on solvents and solution characteristics of

e AW e e it s ot vt ¥ o+

BaKELITE vinyl solution resing is presenied in the
general booklet.

Atontatie or cold-tar hadrocarbons, such as toluene
atd sybene, Bengd to swell, and in gome instances dis.

TABLE &
QUALITATIVE SOLUBILITIES OF SAKELITE VINYL RESIN VYHH IN SYNTHETIC ORGANIC CHEMICALS

Praportion of Resin in Liquid
Temperatures, deg. G VYYHH 104,
Synthelic Drganic Liquids 25 295"

Ethano! (9575
Ethyl Acel

Piaportion ot Rewn in Liguid
Terperatutes, deg. G VYHH 10%
syninetic Organic Liquids 2% -

Propuction of Resin in Liquid
Tamperatures, deg. C. VYYHH 10%,
Synthetic Organic Liqulds 25 95

Methyl CARBITOL

Methyl CELLOSOLVE ... ..
Methy! CELLOSOLVE Acetate
Matnyl Isohutlyl Ketone
Metnyl Pathalate
2:Nitiopropane .. ...
Methyl Ethyi Ketone
Methy! Haxyl Ketone
Methyi Isoamyl Ketone
Cyclohessnone
Tetratydrofuran L
Dimethyl Formanide .
Propylaae Dichlor2e
Propylene Glycol
Propylene Onide
Tetradecanat e e
Tetraribizlene Glyest ..
Trichioretnylane . ...
Tristhylane Giycol

Trigiyeo! Dichiornd
Unodecanot | |

Acetone .
Aceionytatetune
Beniyl CLLLOSOLYE
Butanal .

n Bulyl Acetyte 94 )
Buty! CARGITOL s
Gatylt CARE'TOL Acrtate
Butyl CLILOSOLVE

n Dutyt Erhar

Gutyl PRinaiste
CARBITOL Acelate
CAREBITOL Snivent
CELLOSOLVE Aevtatr
CELLOSOLVE Soatemnt
D.acetone AL
Cucthitniethyl Ether

e hiom esnpragnt Liher
Diwthy! CARBITOL
Drevnyiene Glycol
Dusubulyl hetone
Dicasne

Diptany lere Giyeol

$ Sotuble G Geis CL
1 insoluble SW  Swais P

"
—

Cthyl Ethar .

Ethyl Biicate .

Ethytent Dichloride
Ethyiene Giycol
2-Ethylhasanol o
2. Cibylhcry) Acetate . ...
Glycol Discetate . ........
Meptadeconot . ., ..
Hesanpl . e
tsopropanol (Anhydrous) . ..
tsopropanc) (dechmican .,
Isopropy!l Acetate (98,
tsopropyt Liher

Mosily! Oxde ..

Methanol . .

Muthyl Acetate (82}
Methyl Amyl Acetate

#Mothyt Amyl Alcnhol

Methyt n-Amyl hetone ..

w

(1]
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Ciaudy solution

* Tests ware made ot temperstures shightly below the
Partially

boiing points on those houids which bo below 95 deg €.
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[ Chicago, illineit 60601 . 230 MNorth Mic' ‘gan Avenve ... .. ... ... Finonciol 6-3300
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BAKELITE®VINYL SOLUTION RESIN

VYHH
FOR COATINGS

DESCRIPTION

BAKELITE VYHH is a medium-molecular weight vinyl chloride-vinyl
acetate copolymer resin., It dissolves readily in ketones, esters,

chlorinated hydrocarbons, and combinations of these with aromatic hydro-
carbons.

APPLICATIONS

BAFELITE VYHH is recommended for general coatings use.
FOOD ADDITIVE STATUS

BAKELITE VYHH is chemically identified in Food Additive Regulations
€121.2514 for Resinous and Polymeric Coatings and by reference in

$121.2526 for Components of Paper and Paperboard and in € 121.2550 for
. Components of Closures,

Properties of

BAXELITE Vinyl Solution Resin VYHH

Properties . Test Methods Required Values
Appearence Visual White powder
8ize, per cent by weight,

through a No., 20 USBS Sieve WC-7-F 98, minimum
Heating Loss, 45 minutes
at 105°C., per cent by weight WC-160-H 3.0, maximum
Poly(vinyl chloride),
per cent by weight WC-294-B or D B5.0 - 86.5
(continued)

December, 1973
F-U2808B

ucc

(130481
)

BAKELITE and UNION CARBIDE are registered trade marks of Union Carbide
Corporation, U.S.A.
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UNION CARSIDE CORPORATION . 270 PARK AVENUE, NEWYORK, N.Y. 10017




Solution Properties

Test Methods

Required Values ‘rﬁ)

22 Per Cent Solution of Resin in
1:1 MIBK:Toluene

Viscosity at 25°C., cps.
Color, % transmission
at 475 my/600 my
Turbidity, light transmission
at 600 my, per cent

WC-31-W
WC-5-K-2
WC-5-K-2

200 - 400 F
85, minimum
85, mindmm

10 Per Cent Solution Resin
1:1 MIBK:Toliuene

Insoluble Matter, per cent by
wet volume

WC-322-C

0.03, maximm

TESTIX3 METHODS

Designated tests are made in accordance with current issues of ASTM
or UNION CARBIDE (WC) Testing Methods.
the American Society for Testing and Materials, Philedelphia, Pa., while
the latter are available from Union Carbide Corporation upon reguest. Ai)

LABELING

A1l containers of BAKELITE Vinyl Solution Resin VYHH are plainly
marked with the product nomenclature, blend number, and net weight. Ship-
ments will be so sddressed as to provide complete delivery to the purchaser.

PRECAUTIONARY LABELING

~ On the basis of the toxicological, physical, and chemical properties
of BAKELITE Vinyl Solution Resin VYHH, precautionary labeling used on the

containers is as follows:

FOR INDUSTRY USE ONLY

F-42B0OBD
12/73-uM

The former can be obtained from

™~
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" GENERAL PROPERTIES | )

Resin VMCE differs from resin VYHE in that it contains the reactive
earboxyl groups Of maleic acid which are responsible for the air-dry adhesicn
properties ©of the resin and 1its reactivity with basic pigments snd certain
resins, It is & tripolymer of vinyl chloride, vinyl acetate, and maleic acic
in the ratio of B6:13:1. Resin VYN is & copolymer of vinyl chloride-acetaie

in the ratio of 87:13. Both reeins have comparable viscosities in solution.

VINYLITE Resin VMCH; Specifications

Appearance Powdered White 50lid

Size . At least 98% through 20 mesh
Heating Loss 2.0% maxipum

Vinyl Chloride Resins 85.0-88.0%

Maleic Acid 0.70-1.00%

§pecific Viscosity 0.536-0.5%7

(1.0 gm. 4in 100 ml. solution in methyl isobutyl ketone
20.0 deg. C.)

Solubility - Both resins are about the same. See Tsble I for

specific information.

Eeat Stability - Heat stability of resin VMCE is sudbstantially the
sa.:e.as that of resin VYEE in unstabilized films over metal. However, resin
VMZE 46 primarily intended for use in air-dried and low-baked systems vhere

heat stabllity is not a major requireuent.

Light Stedbility - In properly pigmented systenms, both resins are

sbout the sade. In clear, unstabilized films, resin VYRH is &lightly superior.

Adhesion to clean metal - A'ir-dried: resin VICH is very good, resin
VYEY 45 poor. Baked ati 250 deg. F.: resin VMCH 15 very goed, resin VYHI is -

#00r, Baked at 350 deg. F. in stabilized coatings: Dboth resins are very go'.

uce
030493




&

TABLE I

QUALITATIVE SOLUBILITY OF VINYLIT= RESTIN VMCI*

Svnthetic Organie Liguids

Acetone

Acetonyl Acetone
Benzyl CELIOSOLVE
Butanol

n-Butyl Acetate (98%)
Butyl CARBITOL

Butyl CARBITOL Acetate
Butyl CELLOSOLVE
n=Butyl Ether

Butyl Phthalute
CAREITOL Acetate
CARBITOL Solvent
CLLLOSOLVE Acetate
CELIOSOLVE Sclvent
Diacetone Alcohol
Dichloretbyl Ether
Dichlorisopropyl Ether
Diethyl CARBITOL
Diethylene Glycol
Diiesobutyl Ketone
Dimethoxy tetraglycol
Direthyl Formamjde
Dioxane

Dipropylene Glycol
Ethanol (957)

Etnyl Acetate
2-Ethylbutanol
2-Fthylbutyl Acetate
Ethyl Butyl Ketone
Ethy? JEther

Ethy: Silicate
Ethy:~ne Dichloride
Ethy..ne Glycol

2-Ethyihexanol (Octyl Alcohol)

2-Ethylhexyl Acetate
Clycol Dimcetate
¥eptadecanol

Kexonol

Isopropanol (Anhydrous)
Isopropancl (Technical)
Isopropyl Acetate (56%)
Isopropyl Ether
Mesityl Oxide

¥

Terterature. 2°°, O.
25 Ziew
- S¢
s s
G £
I by
& s
Fs s
& £
1 s
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S s
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1 I
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1 i
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1 I
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s 8
1 1
s 8
UGk

A e e - —————— -

030494




: -3-
(_?3 : TABLE I (Count'd)
Texzperature, vv ', C.;
Synthetic Organic Liquids 22 Gone
Methanol 1 -
MYethyl Acetate (82%) 5-CL S-CL
Methyl Apyl Acetate ' s ]
Methyl Amyl Alcohol 1 I
Methyl CAREITOL I 1
Methyl CELIOSOLVE -3 1)
¥ethyl CELLOSOLVE Acetate ) )
Methyl Isobutyl Ketone 8 £
Methyl Phthalate s s
Phenyl CELLOSOLVE G S
Propylene Dichloride & 5
Prooyler. Glycol s 1
Propylene Oxide s [
Tetradecanol I i
Tetreethylene Glycol 1 I
Tetrehydrofuran s S
Trichlorethylene G 5
Triethylene Glycol I k4
Triglycol Dichloride s s
Undecanol 1 pt
. C . S * Soluble G = Gels CL * Cloudy 1 *® Incoluble

PS = Partially Boluble

. Resin concentration for all solubility tests, 10 per cent
o+ Determined at temperatures slightly below boiling point for liquids boiling
below 95 deg. C.

¥CTE: Although CELLOSOLVE solvent, CARBITOL solvent, toluene, Xylene, and
closely-relnted liquids do not dissolve resinm VNCE when used atove,

- certain combinations are effective solvents. Thus, a CELLOSOIVE sol-
vent-toluene mixture im 1:;1 to l:L ratios will form solutions of at
least 15 per cent resin solids, with viscosity minimun at s ratio of
about 1:3. '
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Resin VIMCH adheres very vell on air~drying to ircnm, steel, cauziun
and b*ass. Over zinc, sote loss of sdhesion occasionally oceurs by resson of
exceléive reactivity. A phosphate pretreatment of this metal 1s urgea. (it
is suggested that the formulator investigate the use of wush primers, tusea
on vinyl butyral resin, for use on galvanizgd surfuces. Wash pricers ure Jo-
scribed in the booklet "VINYLITEZ Vinyl Butyral Resins for Coatings.") A wull
primer consisting of & dispersion of chromic phosphate in & VMCH resin solution

has been noted to give outstanding performance on steel and other surlaces.

Compatibility - both resins are about the saze. They are coopuiiile

with each other and with other vinyl chloride-acetate resins.

Reactivity vith pigrents - at room temperature, resin VYHH is non-
reactive, but resin VMCE reacts vith basic pigments to cause gelatios of tae
cozposition., Both resins show thermal breakdown with zinc or certain iron

pigrents at bakes over 280 deg. F.

Heat-reacted coatings - Reein VMCE can be formulated to produce
s0lvent-resistant coatingt much more readily than can resin VYEH. (The formu-

lator is advised to investigate this property {n resin VAGH if he is intercstud

in improved solvent resistance and somevhat better heat-resistant coatings.)




Formulotion of Resin VMCH Coatings

(3} © VINYLITE resin coatings that are to be air-dried cr baked et tcx-
eratures of 250 deg. F. or belov sre usually formulated with resin VNCH. Tiunc
rzy be uged as one cost finishes, or they may serve as primers for Tinishes
bosed on resin VYHE alone. Such finishes are vell suited for general-purpchc
coatings and for chemical and corrosion-resistant cootings involving either
stmospheric exposure or fresh water immersion. Air-dry coatings for salt water
irzmersion usually include the well known wash primers based on VINYLITE Resin

XYEL.

While resin VMCH hes the same high degree of chenlicai resistance s3
does resin VYEH, air-dry coatings may not display the same resigtance as a
VYA resin costing baked st 350 deg. F. This 1s attributable to the gresicr
permeability of air-dry coatings which may result {rom retained solvents. Tuls

T (:} factor must be considered in applications involving maximum chexzical rerlis-ance.

The formulation of VIMCE cc.tings is based on the principles outllicd
for resin VYHE in the book "VINYLITE Resins for Surface Coatings” and differs
only in that resin VIUH is reactive with basic pigzents, & property thst .:

- often utilized to formulate coatings of decremsed s0lubility. Basic sugges-

tions for formulsting are as follows;

Solvents =~- Base solutions are prepared at 20 per cent resim coaten:
in thinners containing equal proportions of ketoncs and sromatie hydrocartons.
Further dilution can be made with mixed thinﬁers based nloost completely on
arczatic hydrocarbons. Aliphatic hyérocnrbOns and slcohols are gtrong precip-

itants, and are to be avoidud in thinners. Propvlene oxide to the extent 2

a

J.2 10 0.5 per cent of the thimmer 4n n desirable ndditien to $nsure neutrality

oo
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ir the solution. (NOTE: Care should be taken to follow manufncturers' rec-

oz=ended precautions ip handling propylene oxide.)

Plasticizers ~- Conventional vinyl plasticizers vh1c§ are coxpieter
ly cozpatible ere incorporated at 15 to 35 parts per 100 parts of resin. The
higher propertion is required for coatings which are force dried, whereos the
lovest proportion is desirable for underwater coatings. Di (2-ethylhexyl)
phthalate and tricresyl phosphate are typical of the plasticizer types giving
excellent performance. Repimcement of a portion of these with chlorinated
paraffins is often'desirnble for best perforzance under conditions of high

huzidity or fresh vater imzersion.

Stabil{zers -~ Heat stubilizers are not required for normal air-éry

or low-bake coatings. Properly pipmented finishes do not require light
stabilizers. Unpisnented_finlshes are not recozmended for use outdoors cr

wvhere exposed to ultra-violet light.

Added gesins.-— Resin VMCH exhibits its grentest utility in izprov-
ing the adhesion of other vinyl chloride-acetate resins. Jt is ofien usei
with resin VYEH since the latter is a convenient vehicle for pigment disper-
sions. In other instéances, resin VAGE is used witn resin VMNCE coatings in

order to improve the adhesion of the coating to surfaces covered with olé

paints, wash primers, and'varnishes, surfaces to which resin VMCE does now

norzally adhere. Like other vinyl chloride-acetate resins, VNCH resin does
not have sufficient compatibility to be used for reinforcing many other types
of coatings. It has been useful, hovever, for improving the air-dry adlesion

*

of many acrylic and methacrylic resin coatings.

Nee
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For coatings involving extreme chemical resictance, blends ol .uo

VICH and VYIR are often used. Sometimes such blends gel, even though nene
reective pigments are used. This is caused by resin VYDR, solutions o «w.ulch

tnicken rapidly in cold weather. Such gels are temporary. They can be br.oaen

&nt the coating restored t¢ its original fluidity by woaiming “the contaiier,

using & high-speed agitator to break the gel, or by a cozbination of boilh.

Added golvent vill hesten the process.

Pigments -~ Essentielly neutral pigments, such as titanium dioxice,
chrozic oxide, and precipitsted iron oxides are well suited for general usc
in resln VMCH primers. It is advisable to formulate primers with a top lizit
of 20 to ?5 per cent pigment by volume based on the dry films. A higher plig-
pent content tends to decresse the air-dry adhesion of ecatings based oo

E resin. This is believed to result from a sinple dilution eflect, or ih

aDsorption on the pigment of & msjor portion of the carboxXyl groups, leaving

Tev to sttach themselves to the surface being coated.

saould

Regin VMIH formulations containing leafing sluminum pigzents

celdon be stored since the solvents often dissolve the apents used to cozt

4the aluminum powder to improve the leafing characteristics. These lealing

ugents are often fatty rcids which interfere with:the air-dry adhesion of

resin VMCH vhen dissolved in the solvents of the coating.

-
+
Y e

Special precautions should be taken to avoid basic pigments :n resiy

VMY formulationr that are to be storcd before application., NMost basic pig-

sents react with resin VMCH in solution to form & gel or “liver." Pignenis
éisplaying this undesirable renctivity include zinc, strontium and lend

crrozates, zinc oxide end zinc dust, natural iron oxides, and most of t.e i-.Z2

LI
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pigrenis, With the exception of neutral or acidic grades ol soze ol thesc

types, most of the pigments conventionally used to obtain anticorrosive prog-
erties in coatings are reactive, Because of the low solubility of water in

the vinyl chloride-acetate resins, usually there 1s little value in mixing ’
these rust inhibitive pigzents in vinyl films. Eovever, vhen needed, they

can be incorporated by a mixing-lacquer terhnique to be described later.

¥eo.iods of Piprentation -~ When coatings in which resin VCE is pre-

sert ere to be pigmented, it is customary first to disperse the pigmenuts Iin
anotrer cozpatible vinyl resin, usuaslly resin VYHE. This is done beczucc:
(1) Tre excellent adhesion of VMCE makes it A4fficult to "work" dispersion:
on a two-roll mill, often used to disperse pigments in vinyl resins. (2) A
greater variety of pigrents can be dispersed in other vinyl chloride-acetate
resins than in resin VMCH, becouse basic pigments react vith resin WCE ¢

form products which are difficult to dissolve.

The normal procedure for pigmenting contings based on resir VMCE
simply consists of dispersing the pigment in resin VYHE (or other vimyl eklor-
idc-ncetate resins) on a two-roll rubber mill. The resulting chips are cut
with thimner to form a pigrent paste, mccording 1o procedures described in
"VIIYLITE Resins for Surfsce Coatings." The pigzent paste 1s blended wiih o
vase solution of resin VMCE, plasticizers, snd thinners es reguired to coz-
plete the formulation. If it 1s more convenient, the chips can be dissolvéd

. +

directly in the basse solution, instead of preparing s separate pigment pactic.
If bell mill dispersion is desired, resin VMCE can be used as the

¢ispersing medium. If a gloss coating is required, it is mecessary to mill

the pigment with plasticizer, thinner and wvetting sgent ani, after a disperslon

Lo
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i5 chtuined, the VMCH resin or rusin base solution is5 added to the mill.

After furthker grinding, any remaining ingredients of the formula =may te sdind
Specisl precautions must be taken io avold reactive pignents in the formmiu-
tion. Cogtanination vith iron s algeo to be avoided, and it is advisnble to
uge Tlint or porcelain pebbles and similar mill linings to elizinate its cc-
currence. JII steel balls are used, the effect of traces of iron must be court-
eracted with r~ had e T « thophosphate does well unicy

guch conainior

Where 4t it desirable to incorporate basic pigmentis into resin ViCEH
coatings, it is necesesry to use the mixing-lacquer technique, sirilar 1o i«

method used in preparing many conventional aluminum plgzented paints.

The mixing-lacquer technigue is similer to the method o preparing
zany conventionsl sluminum-pigmented paints Just prior to use. It involves
Xeeping the resctive ingredients (pigzent dispersion aﬁd solution of resin
VNJE) spart until immedistely prior to the application 61 the coating. Bries-

1y the formulator follows these simple steps:

&. The composition of the coating is calculated, including thinner

to reduce to epray viscosity, if spraying is to be followed.

b. The pigment is dispersed in resin VYHE or other copolymer VINY-

LITE resins, end s semi-paste is made of the dispersion.

¢. The pigment scui-paete, plasticizer, and other ingredients,

»

with the exception of the VMCH resin and the majority of the

thinner, ure mixed and packaged.
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d. Dilute solution of resin VICHE in the balarce ol the thinni» .»
packaged in mnotner container. An anti-gelling agent Loy s

be included.

e. Just prior to application of the coating, the contents of tie
tvo containers ("e")and("d"), are mixed, Since the coating nuow
appro- vt ton vineaadty, {t cun be used iomedintely.
- s .. = cOntact between the reactive in-
gredients. The mixed coeting will keep for several hours wiih-~
out gelation, but, in many cases, 1t will not be usable alter

overnight storage.

With certain very reactive pigments such as the basic zine chroonies,
it pay be necessary to add very small proportions of enti-gelling agentz. Tie
most effective of these is n-butyl ecid phosphate., Other anti-gelling egonis
such as maleic acid, tartaric acid, diphenyl guanidihe, armonia (most efficlunt

if dissolved as 8 gas in the thinner) and amines, to naze a few, are eflec..v.

" 4n preventing livering in solution, but generally these interlere with tie ulr-

dary adhesion of the coating. Their chief value iz In formulations desigrez C'or

iov,or high bakes.

il

By the mixing-lacquer technique anti-corrosive pigments such &85 1.
zine and strontium chromates may be used in primers containing resin VMCZ. 1.
the;; forzulations the chrocmte pigment should not exceed 50 per cen: of t.e
resin by weight or 10 to 15 per cent of the dry film by volume. The excellont
goisture resistance of films of vinyl chloride-acetate resins make it dills-
cult for soluble chromates to pass freely from beneath the ctoating after nois-
ture has penetrated to the primer. As & result, some blistering and los. o
ad,.csion 16 likely o occur if the chromute pigment concentration in the princs

Lice

anen

¥
-

-




=11~

. gt nigh. However, the total pigment content may be advuntageously ralsel
<:§ Ly tlending other pigeents such g titanium dioxide with the chromate.
0f the rust inhibitive pigments, tri-lead orthophosphate and tetirn-
lead pyrophosphate have the least reactivity with resin VMCH. Eowever, ccut-
<n-s containing these pigtents with resin VMCHE lose their adility to adhere on

..o érying 1f stored in solution for extended periods of timc.

Recent studies indicate that chromic phosphate, elther with or wiii-
¢ out addrd mhosphoric acid, confers rust innibitive properties onvresin VMIE
coatings. The coatings containing phosphoric acid often show some pigment
rlocfulation on storage, 80 that 1t ie advisadble to withho.d this ingredienc
until just before application. The phosphoric acid modified coatings are pruo-

ferred for applications subject to galt vater imrversion,

Resctive Costings =- Coatings of better solvent resistance cnd
- .eir heut distortion temperature can be obtained by taking sdvantage of th
ctivity of resin VMCE. This involves the reaction of the fiee carvoxyl
.o of the resin ;ith basic pigrents oOr other resins to introduce 8 mea-

r¢ of eross~linking.

Buazic pigments such as blue basic lead sulphate are dispercsed in
i VYHI resin, then blended with VMCH resin solutions. Livering or gelution iv
towenied by the addition of anti-gelling sgents such as maleic, citric, or

irie welds in very small proportions (0.01 to 0.5 per cent on VMCH resin).

«.ting is applied and then baked: at temperstuses arcund 550 deg. F. The

o . - 20ntlng hus much better resistance to solvents then do recin VYEH coute
-y
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ings, wnd is often used as & primer under highly plusticined contings, sud.

s plisztiscls, becuuse of its resistance to softening by plasticizers.

Various resins such as the melamine and urea-forzaldchyde iypes e
uct vith resin VMCH during baking. Frequently, plasticizing alkyd resins uov
required in the formulation to retein flexibility and prevent cheeV’
toating. Buch coatings comLine L. . L .« -+ .ww. resistance, acic

and slkali roo.sotunce with low solubility in many cemmonly used orgunic liguids.

Specific Uses

Tae usefulness of resin VMCE hss been outlined in & general vay

" eurlier in this booklet. To $llustrate more specifically some of the ways :in

vhich application cen be made of this, the following suggerilons are cited:

Frequently, there is a demsnd for maintenance linishing systems
vhich pust vithstand more severe chemical attack or slightiy Ligher surface
tesperature than systems containing resin VYHH can vithstand efficiently. In
suth cases, & primer combining VINYLITE resins VMCH and VYDR, followed by
finisk coats based on resin VYDR, alone, will give excellent service. A syc-
tez of this sort has been in regular use for ten years Iin a large chexical

plant.

long~lasting finishes for concrete are easlly formulated when resin
VMCH {5 8 major portion of the vehicle., Tests made on both rough and smootlh
conerete panels holf buried in wet sand and half exposed at L) deg., to the
hori:ontal facing south at South Churieston, W. Va., shoved virtuelly no fail-
ures in such coatings after twd years of exposure. Several cocnerete swirming

pouvls in the same orea Were finiched with cimllar 4ystems and withstoud more

uce
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VYNS=-3
Issuc B

VINYL RLSINS HANDBOOK - CONFIDENTIAL
. RESIN MANUFACTURING SPECIFICATION

“BAKELITE" VINYL CHLORIDE = ACETATE RESIN

VYNS-3
Specificrtion Limits - Method
1 Appcarance White, powdered golid Visual
2 SBize 98.0 per cent by weight, WC-7~F
minimum, through a
No. 20 USBS sieve
3 Heating loss, . 1.5 per cent by weight ¥C-160-H
45 minutes at 105°C maximum
4 Polyvinyl chlcride B8.5 to 90.5 per cent WC-294-B
by weight
5 Inherent viscosity 0.72 to 0.75 WC-31-B-4;
0.2 gm resin per ASTYU D 124.
_Cv. 100 ml of cyclohexanone
. at 30°C
6 Forcign matter, wC=-15-P-1
Slurry rating 3, maximum
7 WVater content, per eent DAR WC=6«F=5
*B Residual Vinyl Chloride .
Monomer <1 ppm by wt, WC-326-G-1
THE FOLLOWING REQUIREMENTS APPLY TO A 17 PERCENT BY WEIGHT
SOLUTION OF THE RESIN IN 70:30 MEK:TOLUENE PREPARED
ACCORDING TO WC-609-T1:
9 Solution Viscosity :
at 20%C, centipoise 200 to 400 ) WC=31=W
10 Colér 80, minimum ' WC=5=K=2
11 Turbidity 85, minimum - WC-5-K-2

(r_ DAR Determine and report

% Denotes addition
LI
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tien six years of service before refinishing. In one cure, the relinisk
wae done to change the color; in another case, remodelling of the podl nor .-
. , .

gitated the refinishing; in neither imstance did the original coating slow

serious fallure.,

hs descridbed in the booklet, "VIDNWLITE Resins-Dispersion Coatings,”
1t 45 possible to icprove the adhesion of VIRYLITE resin organosois for o w!is
variety of applications. 7This is done by preparing & solution such as tne

Tollowing:

XL-5338
VINYLITE resin YMCE 15.0
Methyl CELLOSOLVE solvent 21.0
Propylene oxide 0.2
Toluene €8
Percent by w:ight 100.0

In such a case, the solution ip warmed to 125 deg. F. to insure con-
plete solution. 14 will blend readily with nearly any organosol, but best
results are obtained if blending is done Just before use. Usually 5 to 30
parts Af resin VICH to 100 parts of resin VYWV will be sulficient. Cbviously
guch 8 fortulation 45 useful in other applications, as well.

The ability of resin VMCH to develop adhesion &t lower baxing io..o-
eratures than are necessary for resin VYEH makes 1t highly useful in muny
types of finishes, especially in one-cost applications. Bottle caps, wall

tiles, metsl eabinets, and many other surfaces have been’ commercially couicd

with such finishes for several years.

e
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O Summery
. VINYLITE resitt VMCH is basically a vinyl chloride~acetate resin wit.

the outstonding advantage of adhering well 4o many surfoces when litile or o
bake is used. Excellent costings can be formulated in which this resin iz i
Eaior constituent, if the formulastor is careful to (1) disperse the pigmenn

properly (2) use the correct pigzen concentration, and (3) control the re-

activity of the resin,

(3
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BAKELITE* VINYL SOLUTION RESIN
VYNS-3
FOR COATINGS

DESCRIPTION . L

-t v.-:"“v_
n\ij RO
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BAKELITE Vinyl Solution Resin VYNS-3 is a vinyl chloride-vinyl acetate
copolymer resin of high-uiolecular weight.
properties such as tensile strength, elongation, and abrasion resistance that
can be obtained from a solution applied coating of practical solids content.
BAKELITE® VYNS-3 requires essentially straight ketone solvents, and it can tol-
erate very high plasticizer concentrations without becoming tacky.

BAKELITE Vinyl Solution Resin VYNS-3 is recommended as an adhesive, ink,

or topcoat for plasticized vinyl film or coated fabric.

- . FOCD ADDITIVE STATUS

BAKELITE Vinyl Solution Resin VYNS-3 is cited by chemical identity in
Food Additive Reg ulations&jl?& 300 (1) for Resinous and Polymerie Coatings
and by reference in‘-l?ﬁ 170 (2) for Components of Paper and Paperboard and

in£177.1210 (3) for Components of Closures.

Properties of
BAKELITE Vinyl Solution Resin VYNS-3

It provides the maximum in physical'

Test
Properties Methods Required Values

Appearance Visual white powder
Size, per cent by weight through

a No. 20 USBS Sieve wc-7-F 98, minimum
Heating Loss, 45 minutes at .
105°C., per cent by weight WC-160-11 1.5, maximum
Poly (vinyl chloride), per cent

by weight WC-294-B 88.5 - 9n.5
Inherent Viscosity at 30°C.,

0.2 g. in cyclohexanone D 1243 0.72 - 0.75
Solution P'roperties, 17%

solution of resin in 70:30

MEK:Toluene

Viscosity at 25°C,, cps. WC-31-W 200 - uno
Color:% light transmission

475 my/000 my WC-5K-2 80, minimum
Turbidity: light transmission

600 my, per cent WC-5K-2 85, minimum
Residual- Vinyl Chloride Monomer,

ppm. by weight WC-326-G-1 1, maximum

Footnote:

(1) Trormerly 121.251y
(2) Formerly 121.2526
(3) Formerly 121,2550

F-uu632Aa
November,1977

BAKELITE and UNION CARBIDL wre registered trade marks ot Union Carbide

Corporation, 11 5 A,

Ths infoTmation o AO1 10 6w 104 8A 81 6 WarrTARTY 8 PaUtasiALELION 107 W wa BEaum togsl lity ROt B0 P oy om
FRACAUDA 10 PIACHICS BNY Baianitd Mventoh mrithouvl & lkans 116 @ered sotaly (05 yBur EOAMII BLON NvBILIBATOA, and verifLation
LG
UNION CARBIDE CORPORATION - 270 PARK AVENUE, NEW YORK, N.Y, 10017 gansie




ot

TEST MCTHODS .

Tests are made in accordance with current fssues of the ASTM or Iinfon
Carbide (WC) testing methods designated. The former can be obtained from (i}
the American Society for Testinyg and Materials, Philadelphia, Pa. 19103, while
the latter are available from llnion Carbide Corporation upon request.

LABELING

All containers of BAKELITE Vinyl Solution Resin VYNS-3 are plainly
marked with the product nomenclature, blend number, and net weight. Ship-
ments will be so0 addressed as to provide complete delivery to the purchascr.

PRECAUTIONARY LABELING

On the basis of the toxicological, physical, and chemical properties of
BAKELITE Vinyl Solution Resin VYNS-3, precautionary labeling used on the
containers 1S as iuvllows:

TOR INDUSTRY USC ONLY
' SHIPPING AND STORAGL

BAKELITE Vinyl Solution Resin VYNS-3 is a stable material when kept in
closed containers stored in a cool dry place.

EMERGENCY SERVICES

For help and emergencies such as a spill, leak, fire or exposure in-

volving a Union Carbide Corporation chemical or plastic, call collect day or (j
night 304.744-3487,

For any chemical emergency,call: CHEMTREC B80C-42u-9300. .

NEED OTHER UNION CARBIDE®
PRODUCTS~SERVICES?

CALL Toe wrnimt Carpaate 1ntn maran Cons
- HNew Yook 1 8% 30
Chi a0 - 13N A 2002
Havipn .. (7231621 1000
Ao ek .. MNAN VN

F-UNG32A .
11/77 - uM Printed in U.5.A.

G
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o BAKELITE® VINYL SOLUTION RESIN
2 el VYNS-3
KRB FOR COATINGS
k
— 4 -
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DESCRIPTION . e WA SRR ACEEE A

BAKELITE Vinyl Solution Resin VYNS-3 is & vinyl chloride-vinyl acetate
copolymer resin of high-molecular weight. It provides the maximum in physical
properties such as tensile strength, elongation, and abrasion resistance that
can be obtained from a solution applied coating of practical solids content.
BAKELITE® VYNS-3 requires essentially straight ketone solvents, and it can
tolerate very high plasticizer concentrations without becoming tacky.

BAKELITE Vinyl Solution Resin VYNS-~3 is recommended as an adhesive, ink,
or topcoat for plasticized vinyl film or coated fabric.

FOOD ADDITIVE STATUS

BAKELTTE Vinyl Solution Resin VYNS-3 is cited by chemical 1dentity in Food

" Additive Regulations B 175.300 (formerly B 121.2514) for Resinous and Polymeric

Coatings and by reference in § 176.170 (formerly § 121.2526) for Components of

- Paper and Paperboard and in § 177.1210 (formerly £ 121.2550) for Components of

Closures.
Properties of
BAKELITE Vinyl Solurion Resin VYNS-3

Property ' Test Methods Required Values
Appearance Vigual Vhite powder
Size, ¥ by welght through

a No., 20 USBS Sieve WC-7-F 98, minimun
Heating Loss, 45 minutes at

105°C., % by weight WC-160-H 2.0, maximum
Polyvinyl Chloride, % by weight WC-294-B 88.5 - 90.5

Solution Properties, 17%
solution of resin in 70:30
MEK:Toluene
Viscosity at 25°C., cps. (Pa's) WC-31-w 200 - 400

(0.200 - 0.400)

Color, % light transmission

at 475 my/600 my WC=-5K-2 80, minimum
Turbidity, light transmission
at 600 my, 2 WC=5K=2 85, minimum
Residual Vinyl Chloride Monomer,
by weight WC=326-G~1 Less than 1 ppm,
F-44632B
. uoe
BAKELITE and UNION CARBIDE are rcgistered trade marks of Union Carbide 030510

Corporation, U.S5.A.

Thg infurmanon i Aot 10 De 160 eh 08 6 werranty OF TR aeantTalon for which wa sasurmd legal resnoneibilivy ROT B9 B MY IUN OF FACAM
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UNION CARBIDE CORPORATION - 270 PARK AVENUE, NEW YORK, N,Y. 10017
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TEST METHODS

Designated tests are made in accordance with current issues of Union
Carbide (WC) testing methods. They are available from Union Carbide
Corpuration upoen request.

LABELING

»

All containers of BAKELITE Vinyl Solutien Resin VYNS-3 are plainlv marked
with the product nomenclature, blend number, and net weight. Shipments will
be so addressed as to provide complete delivery to the purchaser.

PRECAUTIONAR: LaBELING

On the basis of the toxicological, physical, and chemical properties of
BAKELITE Vinyl Solution Resin VYNS-3, precautionary labeling used on the
containers is as follows:

FOR INDUSTRY USE ONLY
TOXICOLOGICAL PROPERTIES

BAKELITE Vinyl Solution Resin VYNS-3 is & powdered resin which is essen~
tially inert and non-toxic. 1Its dust iz classed as a nuisance dust which is
not known to cause lung disease. However, it is prudent not to exceed the
recormended Threshold Limir Value for nuisance dust of 10 mg. per cubic meter (::)
of air or 30 million particles per cubic foot, whichever {s the smaller.

SHIPPING AND STORAGE

BAKELITE Vinyl Solution Resin VYNS-3 is a stable material when kept in
closed containers stored in a cool dry place.

EMERGENCY SERVICE

For help and emergencies such as a spill, leak, fire or exposure involving
a Union Carbide Corporation chemical or plastic, call collect day or night:

304-744=-3487

For any chemical emecrgencv, call: CHEMTREC B00-424-9300

NEED OTHER UNION CARBIDE®

PRODUCTS=SERVICES?
CALL The Nesrwt Corpmate intormarm Canme
Wow Yiuk .. . IDV21851376)
Chwaps . . .. 13121 4% 2023
Hemation LA 821 1000
LergBemh .. (11204 37T
~
) uce
030511
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TN BAKELITE®VINYL SOLUTION RESIN

AL VYNS
FOR COATINGS
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DESCRIPTION - e EE—
BAKELITE VYNS is a vinyl chloride-vinyl acetate copolymer resin of higﬂ-
molecular weight. It provides the maximun in physical properties such as
tensile strength, elongation, and abrasion resistance that can be obtained
from a solution applied coating of practical solids content. BAKELITE VYNS
requires essentially straight ketone solvents, and it can tolerate very high
plasticizer concentrations without becoming tacky.
BAKELITE VYNS resin is recommended as an adhesive, ink, or topcoat for
plasticized vinyl film or coated fabric.
FOOD ADDITIVE STATUS
BAXELITE Vinyl Solution Resin VYNS is cited by chemical identity in
Food Additive Regulations $§121.2514 for Resinous and Polymeric Coatings and
by reference in ¥ 121.2526 for Components of Paper and Paperboard and in
$§ 121.2550 for Components of Closures.
Propertics of
* BAKELITE Vinyl Solution Resin VYNS
_ O ~Testing '
: Properties Methods Recuired Values
Appearance Visual White powder
§ize, per cent by weight through
a No. 20 USBS Sieve WC-7-F 98, minimum
Heating Loss, 45 minutes at
105°C., per cent by weight WC-160-H - 1.5, maximum
Poly(vinyl chloride), per cent
by weight WC~294-B 88.5 - 90.5
Inherent Viscosity at 30°C.,
- Q2 g. in cyclohexanone D 1243 0.72 - 0.75

Solution Properties, 17%
solution of resin in 70:30
MEK:Toluene )

Viscosity at 25°C., cps. WC-31-W 200 - 40O

Color:% light transmission
W75 my/600 my WC~S5K-2 80, minimum
Turbidity: light transmission
600 my, per cent WC-5K=-2 85, minimum
Novenher, 1973
F-Hu632
BAKLLITE and UNION CARBIDE are registered trade marks of Union Carbide
O Corporation, U.S.A. Ucce
030512
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TEST METHODS

Tests are made in accordance with current issues of the ASTM or UNION
CARBIDE (WC) testing methods designated. The former can be obtained from
the American Society for Testing and Materials, Philadelphia, Pa., while the
latter are available from Union Carbide Corporation upon request.

LABELING

All containers of BAXELITE Vinyl Solution Resin VYNS are plainly marked
with the product nomenclature, blend number, and net weight. Shipments will
be so addressed as to provide complete delivery to the purchaser,

~ SHIPPING AND STORAGE

BAKELITE vinyl Solution Resin VYNS is a stable material when kept in
elosed containers stored in a cool dry place,

PRECAUTIONARY LABELING

. On the basis of the toxicological, physical, and chemical properties of
BAKELITE Vinyl Solution Resin VYNS, precautionary labeling used on the
containers is as follows:

FOR INDUSTRY USE OWLY

F-Lu632
11/73-4M Printed in U.S.A.
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COATINGS
MATERIALS

BAKELITE® VINYL SOLUTION RESIN VYNS

PRODUCT INFORMATION

BAKELITE® VINYL SOLUTION RESIN VYNS

BAKELITE Vinyl Resin VYNS is a
versatile vinyl chloride-vinyl acetate co-
polymer scietion resin. As 2z class,
BAKELITE vinyl chloride-acetate copoly-
mers for sutface coatings are permanently
thermoplastic, neutral, non-oxidizing, and
non-heat-reactive. They are characterized
by absence of color, odor, and taste.
Films of these resins are not artacked
at normal temperatures by alkalies, min-
eral acids, alcohols, greases, oils, or
aliphatic hydrocarbons. Coatings based
on BAKELITE vinyl chloride-acetate
resins have low water vapor permeability,
low water absorption, and excellent tough-
ness and flexibility.

These copolymers are designed to

PROPERTIES

BAKELITE Vinyl Resin VYNS has a
medium-high molecular weight and a
chemical composition of approximately
90 per cent vinyl chloride and 10 per cent
vinyl acetate. These properties have been
found to give a high degree of chemical
resistance, film strength, and thermo-
plasticity.

dissolve in organic liquids such as
ketones, certain esters, and chlorinated
hyarocarbons. Thcy form a protective tiim
by evaporation alone. Properly formulated
coatings based on BAKELITE vinyl
chloride-acetate resins can be applied
by spraying, roller-coating, dipping, and
knife-coating.

This data sheet presents only those
properties and performance values specific
to resin VYNS-based solution coarings. A
more comprehensive description and dis-
cussion of vinyl solution coatings prepara-
tion, formulation, baking and fusing, and
other end-use applications is presented in
the special booklet, "'BAKELITE Vinyl
Resins for Solution Coatings' (J-2178C).

Vinyl Resin VYNS, supplied as a
dry white powder, is usually dissolved in
relatively strong solvents, such as methyl
ethyl ketone and methyl isobutyl ketone,
to produce resin solutions of 12 to 18 per
cent solids. Pigments, plasticizers, and
heat and light stabilizers can be used in
a formulation to obtain the required end-

F-42270
{reploces J-2301A)
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PROPERTIES (Continued)

use propertics. Coatings based on Vinyl
Resin VYNS are rarcly used over bare
metal surfaces because of the high baking
temperatures required to achieve good
adhesion; over primed surfaces, the tem-
perature need only be high enough to drive
out residual solvents (about 250°F.);
over rough surfaces the mechanical ad-
hesion developed may be sufficient with-
out baking.

FORMULATIONS ’}

Table 1 gives convenient siarting
points for the formulations based on 15 parts
by weight of Vinyl Resin VYNS. A partial
list of suvitable pigments, stabilizers, and
plasticizers are presented in Tables 2, 3,

BAKELITE® VINYL SOLUTION RESIN VYNS

Overlacquers for vinyl film and
sheeting, strippable and cobweb type
coatings for protecting finished prod-
ucts during storage and shipment, high
chemical and moisture resistant coat-
ings, and architectural finishes over
primed masonry, wood, and steel are
among the principal applications for
finishes based on BAKELITE Vinyl
Resin VYNS.

and 4. A more complete list of pigments
and dyes suitable for use with vinyl solu-
tion resins is presented in the geners)
booklet.

TABLE 1
TYPICAL VYNS FORMULATIONS

Overlecquer Parts by Weight
BAKELITE Vinyl Resin VYNS . ... i i iiiianienssirnnannannns 50 10 75(1)
Methy! Methacrylote Resin. ...o.oivrniiiiiiiiai i iiiiiineaineneenas 25 10 50
Cellulose Acetote~Butyrate Resin{2) ... . iiiiinnnnen... hrerareeen 210 4
Methy! Tsobutyl Ketone (MIBK) . ...oiiriiiriiiiir i iiiinninnenssaninn, 60(3)
Methy! Ethyl Ketone (MEK)......... i tarateteeiar et ate et ran 40

(1) Toughness, flexibility, ond adhesion are improved os the vinyl content of the formulo is increored.
(2) Moy be omirted if surface ship or onti-blocking chorocteristics are not required or moy be reploced
with amorphous silico gel for low gloss overlacquer.

) As renuired for opplication viseosity or sohids content.




BAKELITE® VINYL SOLUTION RESIN VYNS

TABLE 1
TYPICAL VYNS FORMULATIONS (Continved)

Strippoble Cooting l Parts by Waight
BAKELITE Vinyl Resin VYNS . . vntiennirscrranarnsssssarsnrnsrannns 10
BAKELITE Vinyl Resin VYHH. ..o oiiiriiircrneriinnisnsnriinncsnnnnans 5
Plosticizer. . couuieeniurnnreeerreonnonnasnevnes Ceireseetseannssanennn 4
Methyl Ethyl Ketone (MEK). .. 0uueeriiirrrmenirvssnnensnsncarcassssns 74
Methyl Isobuty] Ketone (MIBK) . ...ooviriiinininrnenrssearacaienennansn,s 27

b 1Y U AR v
Cocoon Cooting(1) Ports by Wcight_
BAKELITE Vinyl Resin VYNS . .ottt iieaiiaannrevrcasnnnsnnses 16
Aluminum Powder ... .uvriiriarinnnnreacasrsansstanersnonsossrnsns é
L LT 7Y 2 -8
Methyl Ethyl Ketone (MEK) ... ..ovneiiiiirniireeiiiiiinennnaeiiarsnns 70

(M) For bridging lorge oreas (182 18%), reploce 2 ports of VYNS with high moleculor weight pelyvinylidene
chloride tasin.

Specific formulations of vinyl solu- point formulations for many types of vinyl
) tion coatings will depend on the actual coatings are available through your Union
- application methods used and the end Carbide Coatings and Adhesives technical
properties sought. A number of starting representative,
PIGMENTS
The amounts of pigments sugpested good hiding and adequate ultra-violet
in Table 2 are based on the quantity of light protection for the vinyl resin.

each pigment that is necessary to provide




BAKELITE® VINYL SOLUTION RESIN VYNS

- coatings.

TABLE 2
SUITABLE PIGMENTS FOR USE IN VYNS SOLUTIONS FORMULATIONS

Perts per 15 ports

Pigment VYNS resin by weight
Aluminum Powder ....... M ereetanencteseeaasnananes Mreresserenanas 6108
Titgnium Dioxide. ...ooooviiiiiiiiririencissnannans Ceeesestasranan 1010 18
Titonium Dioxide/Antimony Oxide (9:1) . ... ..viiiiiiiiinnirnans - 1010 18
Titonium Dioxide/Zinc Oxide/Antimony Oxide (3:2:1).......cvvvvnnnnn 101018
Phtholocyonine Green. ... .. ccuieetiineaeriraerrerssssasnsnsssas 2104
Phthalocyonine Blue ... .. .cooiriiireeiinnnnnvessss A, 2t0 4
Chromic Oxide Graen .. .. .c.ovirrecevsreermeirrrarioassssssssasns 10 t0 15
Carbon BIocK . ..o i iieiniiacnr e rnenrrassrnensen Meraeersrsreans ]

Blue Leod Sulfate .. ......civvviverctivncecennssnananssosasanns 1510 25
White Lead Sulfate . ... . ...ttt iiiisr it e iaenas 15 1 25
Red Leod ...ooveiiiinririiieinnrrsissnsssennassensnnes Creereaees 20 1o 25
fron Oxide Yellow (synthetic)® ... . voiriiiiinrernraninveranecneas 81015
Iron Oxide Red (synthetic) . ... iiiirriaiiiiinreiunananecsisians 81015
Iron Oxide Brown (synthetic)™. ... ouvveruirrrarearnnsnsseracenssenas 8115
Iron Oxide Black (synthetic) .. .o irenniniinene i irinianrranaannas 81015
Lead CRromate, ..o iiereracescosreoconnsnsnoencsnannnnesnsnssns 1540 25
Strontium ChrOmOte . .. vuvree s eerrnasonnnnsorannssnassarsbnsnns 15020
Codmium Reds. . ..vnrivsssesneeccanrssocnesassasnsossraneennnns 1510 20
Chrome Orange. ......cvvenn.. e eaeeabbirereeeisasenarentenianonen 15 10 20
Codmium Yellow .o ovrrrin i ireecertisenactsannnassnnrasssannns 151020

* Noturo! iron oxides are seidom sovisfectory.

STABILIZERS

In general, stabilizers are not neces-
sary with Vinyl Resin VYNS in pigmented
Clear coatings, even with
stabilizers, are not generally suitable for
exterjor exposure. lf stabilizers are de-
sired, the amount and type are dependent
on the plasticizer and pigments and the
conditions of baking and exposure. Table
3 lists some o the commercially available
stabilizers for use with Vinyl Resin VYNS,

along with the supplier of each stabilizer.
In all cases, careful attention must be
paid to the proper cheice of stabilizers,
and they should be tested under the acrual
conditions of use. Recommendations of
stabilizer suppliers may be useful.

Zinc stabilizers should be avoided;
they cause exteme color development in
relatively short periods of time, especially
in low plasticizer systems.

UCC
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BAKELITE® VINYL SOLUTION RESIN VYNS

TABLE 3
SEVERAL COMMERCIAL STABILIZERS FOR USE WITH VYNS
Stabilizer | Type j Supplier
“Advonce” 17 M Tin Advonce Chemical ond Solvent Co.

BAKELITE Epoxy Resin ERL-2774 Epoxy
‘BAKELITE Epoxy Resin ERL«422)  Epoxy

Union Corbide Cerperation
Union Cearbide Corperation

"Fero’' 1720 Bo-Cd-Zn Cheloter  Ferre Chemicel Compeny
“Merk" LL Bo-Cd Argus Chemicol Company
“Mork"' KCB Bo-Cd-Zn Argus Chemical Company
““Nuodex’’ V-134 80-Cd-P Nuodex Division of Tenneco

PLASTICIZERS !

Plasticizers are in coatings of
BAKELITE vinyl resins to obrain in-
creased flexibility. Because of the high
molecular weight and vinyl chloride con-
teat, Vinyl Resin VYNS will tolerate up
to 40 per cent plasticizer content without

“ SOLUBILITIES

BAKELITE vinyl solution resins such
as VYNS can be dissolved at room tem-
perature by such solvents as ketones, nitro
compounds, and cercain esters and chlo-
rinatgd hydrocarbons. Ether-esters, poly-
ethers, and certain other types of solvents
have varying degrees of solvent action on
these resins. Aromatic or coal-tar hydro-
carbons, such as wluene and xylene, tend
to swell the resin. Water, alcohols, and -
aliphatic hydro~arbons (petroleum naph-
thas) are strong precipitants. The hydro-
genated naphthas, containing large ~pro-

becoming tacky. As a guide to the selec-
tion of the proper plasticizer, Table 4
gives the compatibilities of Vinyl Resin
VYNS with a number of commercially
available plasticizers.

portions of aromarics, are grouped between
the last two classes. Generally, Vinyl
Resin VYNS is used in ketone solutions
with little or no aromatic hydrocarbon dil-
uent present, because of the lower order
of wlerance for hydrocarbons as compared
to VYHH.

Typical solubility curves for VYNS
appear in Figure 1. A thorough discussion
of solvents and solution characteiistics
of BAKELITE vinyl solution resins are
given in the general bookler (J-2178).

uCe
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BAKELITE® VINYL SOLUTION RESIN VYNS

TABLE 4
COMPATIBILITY OF BAKELITE® VINYL RESIN VYNS .
WITH COMMERCIAL PLASTICIZERS !
Compotibility Dete* .
Weight Ratio of
Viny!l Resin VYNS 1o
Plosticizer
Compound Designation Stol | dtol | 291 (10l
Acetyl Tributyl Citrate ... ... iiiiiiiiiiirnnnnanenss c o C Cc
Acatyl Triethyl Citrate .......ciineneiiiiiiiiivnnaraccns c Cc C c
“Aroclor’' 1242 Chiorinated Diphenyl() ... ... ....... C C Cc Cc
“Arocler'' Y254 Chlorinoted Diphenyl1) ... . .o.oiliils. Cc C C <
Butyl Acetyl Ricinoleate. . .oovuvvnriiiiniiiiiinnrnnennns c | | |
Dicopryl Phthalete ... oottt it innnaees C Cc C c
Di-n-octyl Phtholote. ... .c.ciiiiiiiinrnencraneaianensss Cc C c’ C
Dioctyl Sebocote . . ....ovivniiiiiiiciiirenrretnsnanannns C C C C
FLEXOL Plosticizer DOP™) L it iirei i iciiinenns c C (o c
FLEXOL Plasticizer DIOPQ) ............................. Cc o C C
FLEXOL Plosticizer EPO) i iiiiiiiiiirrenanannens C C C C
FLEXOL Plosticizer TOFu) ............. i ereearae e C - C C
FLEXOL Plasticizer PEP) (L. it iiiiiiiiieaiininnn, .. C - (o} =
. FLEXOL Plasticizer EP-B) ... iiiiiiiiiiiiiiinirannnns C C C o -~
. FLEXOL Plosticizer 426030 .............. Creveeerieriaaes c C c c J
FLEXOL Plosticizer 810(2) .. ..... Cesarseereresuseerrnn C C C c
FLEXOL Plosticizer Z-88(3) . ... . it iiiiiinnnns (o C C C
“KP.23"" Butexyglycel Steerate!3) .. ...l S 1 | |
“KP.45" Diglycol Dipropianate!™) ... .. .. iiiiiiiiinnt C C c C
*Kronisol’’ Butoxyglyce! Phthalate!™ . ... ... iiennnn.. C Cc C c
. “Plastolein’ 972014) i, (o C c c
- Meanticizer Bll) ... .. iiiiiiiiceneiiiiisrraaraaccians c o Cc Cc
“Sonticizer” E-15(1) L. i iriiae et C C - c C
“Santicizer” B 1601) (.. . ittt c o Cc C
“Santicizer” 410 ... ..., eeeesei et aanann C Cc C C
"Santicizer” 16001 ... . ittt C C c _C
’ Tributyl Citrate . ... .o i iiviininiainiees FEREETETTRTTRD C c C Cc
- Tributyl Phosphate ............... Crirevieanan fererebaens c - c C
Tricresyl Phosphote . .. ..ottt iinnenininnnes c- Cc Cc C
Triphenyl Phosphate, .. .. ovuueiineiiniaennsiianiennns C C C C
. c;mpﬂibili'y dota ore bosed en operatar’s inspection of films deposited on gloss plotes ofter evepare-
tien uf solvents, Results ware interprared os follows:
€ = Complately compatible; film clear
$1 = Slightly incompatible; foint haze or blush in film
| = Wncompatible; film bodly blushed, inhomogeneous, or oily
List of Plosticizer Suppliers:
{1) Monsante Compauy (3) Food Machinery and Chemicel Corp.
€2) Union Coarbide Corporation (4) Emery lndustries, Inc. | -
- wtf
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BAKELITE® VINYL SOLUTION RESIN VYNS

SOLUBILITY OF VINYL RESIN VYNS IN MEK AND MIBK
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BAELITE® ULIVL SCLOTIDN RECH WVLS

BakELITE viny] resin VY NS is one of a tlass of versa-
tile vinyl chloride-viny] acetate copolymers solution
renins available from Union Carbide Plastica Company.
As u clunk, BAKELITE vinyl chloride-acetite copolymers
for surfuce coutings are permanently thermoplastic,
neutral, non-oxiditing, and non-heat-reactive. They are
characterized by absence of culor, odor and taste, Films
of there rerins are not atticked at normal temperutures
by alkulics, mineral gcids, uslcohols, greuses, oils, or
aliphatic hydrocarbons. Coatings baxed on BAKELITE
vinyl ehloride-neetate resing hitve jow water vapor per-
meability, low water absorption, and vxevllent toughness
and flexibility. .

These copulymers are designed to dissolve in organic
liquids such ns ketones, eertain esters, and chlorinated
hydraeurbons and form a protective film by evaporation
alone. Properly formulated coutings based on BAKELITE
vinyl chluride.ucetate resing cun be applied by spraying,
roller-conting, dipping, and knife-couting.

Thin datn shect presvnts only those properties and per-
formance values aperific to resin VY NS-hared solution
coatings. A more comprehensive description and discus-
sion of vinyl anlution coatings preparstion, furmuiation,
baking and fuming, and other end-use appheations is
presented in Union Carbide Plastion Company's special
booklet, “HAKELITE* Vinyl Renina for Solution Cuat-
inga.”

PROPERTIES .

BAKELTE vinyl resin VY NS has a medium-high mole-
eular weipht and o chemival compasition of approxi-
mately % per cont vinyl ehloride and 10 per cent vinyl
acetate. These propertios have been found to give # high

degree of chemical resistance, film streagth, and thermo-
planticity. .

Viny! reain VYNS, supplied as a dry white powder, is
usnally dismaolved in relatively atrong sobvents guch e
methy] ethyl ketone and methyl isobutyl ketone to pro-
duce 12¢¢ to 187 solids resin solutions. Pigments,
plasticizers, and heat and light stabilizers can be used
fn & formulation to obtiain the required end-ure prop-
erties, Coutings based on vinyl resin VYNS aire rarely
uscd vver bare metul surfaces because of the high huking
temperatures required to achieve good adhesion; over
primed surfaces, the temperature need only be high
enough to drive out residuul solvents (about 250 ¥
over rough surfaces the mechanical adhesion developusd
may be sufficient without haking.

Overlacquera for vinyl film and sheeting, strippable
and cobweb type coatings for protecting finished prod-
ucts during storage and shipment, high chemicul and
moisture resistant coatings, and architectural finishes
over primed masonry, wood, and steel are amony the
principal applications for finishes based on BAKELITE
vinyl resin VYNS,

FORMULATIONS

A complete discussion of formulation technigues for
-prxducing both clear and pigmented vinyl golution eaat-

ings ure presentd in the general booklet, “Bakbute®
Vinyl Reains for Solution Coatings.”

Table 1 gives a convenient starting point for the
formulation of a clear overlacquer bused on vinyl resin
VYNS., Al sugpested quantition are based on 15 parts
by werght of viny! resin VYNS, A partial list of suitable
pigments, stabilizers, and plusticizers are presented in

Rakerrve, Fadaot and UNtox Caunring: sre registered trade marks of Dnion Carbide Corporation
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Tubles 2, 8, und 4. A more complete list of pigmenta and
dyes auitable for use with vinyl svlution resing is pre-
nented in the general booklet.

. VABLE 1
Typical Formulation for 8 VYNS Overlacquer
Parts by Weight
Bakrirr vinyl resin VYNS 15
Methy! methacrytate resin . . ... . 35
Methy] isobuty! ketone e . S0
Methyl ethyl ketone o 30

Specific formulutions of vinyl aclution coutings will
depend on the actual application methids used und the
end properties sought. A number of smtarting point
formulations for sany types of vinyl conting: are avail-
able through your Union Carbide Plastics Company
technical representative,

PIGMENTS

The amounta of pigments suggeated in Table 2 are
based on the quantity of vach pigment that is necessary
to ensure good hiding and adeguate ultra-violet light
protection for the vinyl resin.

TABLE 2
Suitable Pigments for Use in VYNS Solutions Formulations
Parts per 15 parts
Pigment VYNS rasin by weight

Aluminum powder . . ... .. ... &8
Tasnivm doxde . ... L 10-18
Titanium dioxide. antiniony oxide (9:1) . 1018
Titanium thoxide. znc oxide ‘antimony

oxide (3221 .. . ... ... ..... ... 1018
Phthalocysnine green e e . 24
Pnthalocysnine blue e e e e 24
Chromic oxide green . ..., .......... 10-15
Carbon black L 1
Bive ead sulphate . . 1525
White lead sulphate 15.25
Red jead . . e e . .. 2025
fron oxide yeuow (:ynthmc)' 815
fron oxide red (synthietic)® . .. 815
fron oxide brown (synthetic)* _ | e 815
fron oxide black (synthetic)® . . . 815
Lead chromate . e e e . 1525
Strontium chromate G aer e - ce.. 1520
Cadmivmreds .. .. .. ... ... ..., 1520
Chrome orange ..... . ....... .. 1520
Cagmium yeliow ... ... .. ... ... ... .. 15-20
"Natural iran sardes are seldom satinlaciony .
STABILIZERS

In general, stabilizers are not noecesxary with resin
VYNS in pigmented cuatingn, Clear comtings, even w ith
stubllizers nre not genvrally wuitable for eAlerior ex.

posure, 11 stabilizers are desired, the amount snd type
are dependent on the plasticizer amd pigments and the
conditions of baking and exposure, Table 3 lista some of
the commercially available stabilizers for use with vinyl
resin VYNS, along with the supplier of euch stabilizet.
In all canes careful attention muat be paid to the proper
choice of stabilizers, and they should be texted unider the
actual conditions of use. Recommendations of atabilizet
suppliers should generally be followed.

Zinc stabilizers hould be avoided due to extreme color
development in relatively short perisds of time, o
pecinlly in bow plasticizer systema,

TABLE 3
Severas! Commercial Stabllizers for Use With VINS
Stabllirer hpph-r

“Advance’ 17 M . . .Advance Chemical and Sotvent Co
“Mark” LL and KCB -Argus Chemical Company

“Ferro” 1720 . ... .Ferro Chemical Company
“Marshaw” 6V-6 . ... Harshaw Chemical Company
“Nuodex” V-134 ... .... Nuodex Chemical Company

PLASTICIZERS

It is unually desirable to include cvrtain portions of
pluaticizers in coatings of BAKEUTE vinyl resinn in
order to obtain increased flexibility, Becavse of the high
molecular weight and vinyl chloride content. resin
VYNS will tolerate up to 40 per cent plasticizer content
without becoming tacky. As o guide to the seheetion of
the proper pluativizer, Table 4 gives the compatibilitios
of resin VY N8 with a number of commercialiy available
plantivizera,

TABLE 4

Compatibility of BAKELITE Viny! Resin VYNS with
Commercial Plasticizers

Compatibility Data®
Weight Ratio of
Resin VYNS to
Hn!mm

Compound Dlﬂgmﬂ_ol\ 1 41 2:1 1:1

Acetyl tnbuty! citrate . € ¢ ¢ ¢
Acetyl triethy! citrate .. cC ¢ ¢ ¢
“Arocior'’ 1242 chiornated diphenyl (l) cC ¢ ¢ ¢
“Aroclor” 1254 chlorinated dnphenyl (1) € ¢ ¢ ¢
Butyl acetate ricinnleate . ... €C 1 1 Ic
Butyl phthalate e e € ¢ ¢ ¢t
Butyl sebacate . . . ..... & € ¢ ¢
Buty! stearate .. . .............. PR [ ~R [~ | -
Butyl tarteate .. ... . .............. c € ¢ ¢
Dicapry! phthalate . . .. ... € €C ¢ ¢
Lhisoctyl phthaiste .. . . ..., ... . € € ¢ ¢
Di-n-octyl phthalate . . . c ¢ ¢ ¢
Diocty! sebacate . .. . ... € ¢ ¢ ¢
Ethylhexyl phthalate . ... ., . . € ¢ ¢ ¢
Ethyl phthatate . ... .. € € ¢ ¢
Firsoy plasticizer DOP (:‘) €c ¢ ¢t ¢
FioaoL plasticizer EPO (2) cC ¢ ¢ ¢
ycce
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TABLE 4 (continued) SOLUBILITIES

Compatibility of BAKELITE Viny! Resin VYNS with BAKELITE viny] solution resins such us VYNS cun be

D Commercial Plasticizers dinsulved xt room temperature by such polvents as
ketones, nitro compounds, and cortnin esters and chlori-

Compatibliity Data® nuted hydrocarbons, Keto-ethers, ether-eaters, poly-

"‘l""v"::: ‘:' cthers, akichydes, and cortain other types of solvents -
h:::mclur hauve varying degrees of solvent sction on these resina.,

—————— Aromatic or coal-tar hydrocarbons, such as toluene and
Compound Designation =1 41 2) 11 sylene, tend to awell the resin. Water, alcvhols, and
——— aliphutic hydrocarbons (petroleum naphthas) are strong

precipitants, The hydrogensted naphthar, eontaining
Inrge proportions of arom:atics, are grouped between the
lust two clunses, Generally, renin VY NS in used in ketone
solution with little or no aromatic hydrocurbon diluent
present, due to the lower order of tolerance fur hydro-
earbons as compared to rerin VYHEL

Typlcal solubility curves for resin VYNS appear in
Figure 1. A thorough discussion of solvents and solution
chartacterintion of BAKELITE vinyl solution resins are
wiven in the gencral booklet,

Futzo plasticzer JPO (2) ...

FuesoL plasticizer TOF (2) ... ...

Futzo plasticizer PEFP (2) ... ...

FueroL plasticizer EP-B(2) ... .......

fuexoL plasticizer 4GO (2) .. .. ...

Furxor plasticizer 426 (2)

FarzoL plasticizer B10 (2)

FutzoL plasticizer Z-88 (2) .

“KP-23" butoxyglycol stearate (3)

“KP-45" ¢hpiycol ¢iniuprnae (3)

“Kronisol” butoxyglycol phthatate (3)

Methy! phthalate | .

Phenyl phthialate .

*Plastoiein'’ 9720 (4)

“Santicizer” 8 (1)

“Santicezer” £-15 (1)

“Santicizer” B.16 (1)

“Santicizer”’ 141 (1)

“Santicizer” 160 (1)

. Tributyl citrate e Ve
Tonibutyl acetylestrate .. .

- b Tributyt phiosphate . ..

L T

.

Ldd s
0001—"
sool~ 1~ 1 =F -t -1 |- |-k — 3

Tocresyl phosphate -
Tri 2-ethythesyl phosphate .. _ . .
Tripheny! phosphate . .

ennnnnanncnonnocofonnnnonnn
N00N0ONNNOA00NNNRN0A0O00N0
NAONOB0000NNNNONFEON000000

L0000 0O00000000R0O0O000000

List of Plasticizer Suppliers

(1) Monsanto Chemica! Company

{2} Umion Cartude Chemiacals Company

{3) Food Machinery and Chermical Corp.
. (4, Emery Ingustries, Inc.

WNOTL Data given n this table are based on lests conducied over 8
Pt of years by Union Carbide Corporatun oy ois 1aBOratones
at South Charleston, Wesl Virginis oh commertal compounds
purchased in the Open Mmarket or submitisd by i ()
Evary ¢Mort has teen eaenied {0 prasent only sccurate, ympartiat
anformatiun 4% & Buide to surface costng tormulsiors; but
sprolic conditions and formula modihicains may algct the
characienstics of the venous COMPoOUNYS IN CartaIn (hEtAntes,
Undet Ap circomstances Bre the dala in thi table to be ton
Stucd 8% & eetieclion on the grade. qualily or purity of any of

. the compounds hsled In all cases formulators are urged Lo
mabe thewr pwn terhy, following ther individual procedures. and
10 O dw their Dwh LONCIURIONS

‘Curmpuateniily data dre Dased on opriator's imspechion of himg de
$ited on gias plates aler evaporation of soivents Retulls wers
HRerpieien & follows

C=eCrunpivte compatitibity. him clear

SROCKFICLD VISCOSITY, eps of 2O vpm_TTPF,

. SIC=Sigghily incompatibie. Tanl hare $r Blunh in Lim »
He-=lconpatible, Iitm Dadly Blushed. Mmhom.gensout. o oily PER CENT NON-VOLATILE
SOLUBILITY OF VINYL RESIN VYNS In MEK ond MIBK
‘ ~FIGURE |~
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1
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SALES OFFICES

Atienta 3, Gesrgie rmin ST Forapth Strmer. L L Lo o o eckion 32569
Beston 94, M. husett . .- 200 Fint Ave., Nesdhom Heights Hillcrest 4.540u
Chicope 1, Hiineia 230 North Michigan Avenve .. inoncial 63300
Cincinneti 6, Ohis 2330 Victory Porkwey_.. . - _Univenity 1.3035, 34, 37,38
Clevelond 14, Ohis . . _ 1300 Lokmide Avenve, N.E. . . Moin 1.4202
Clifton, New Jomsay - ... e - 1051 Bloomlield Avenve Pemscott 82900 or

Oxford 5-1845 (N. Y. ex, no.)
Dallos &, Texus i mus e 8300 N, Control Expresawoy Emenion 31691

Detrelt 21, Michigan

Greambera, North Corsline

30421 W, Seven Mile Rood
Room 814, Guiliord Building

. Diemond 1.31101
Broodwey 4.7696

Hartierd 3, Connecticut . 410 Asylum Sireni Jockson 5:3185
Kansas City 41, Missowri 910912 Baltimore Avenue Bohimore 1.2400
Lot Angeles 58, Califernia .. ... 2770 Lesnis Bovlevard «—Ludlow 33061
Mitwavkes 3, Wiscensin 2040 West Wisconsin Avenue _. -Division 47050
M polis 24, Mi o 4010 Wert 65th Street | .~ Welnut 78825
Masrmstown, M. J. ... = .. Moorestown, N. J. . . Belmont 5-6200
New York 17, Now Yeork . 370 Pork Avenve . .. . - cn e 8512345
Rechestor 18, Now York L3700 Eost Avenve . . . e budlow 63970
hn;h 22, Missourl 122 North Kirkwood Rood Yorktown 5.2440 -
Son Frencisce 6, Californie 22 Ranery Street . .. Yokon 2-1360
) ' IN_CANADA
UNION CARSIDE CANADA LIMITED
123 Eglinion Avenve, Eost
- Toronto 12, Conada
Outride Continenta!l Ubited S10tes mnd Canodo
PLASTICS DEPARTMENT
UNION CARBIDE INTERNATIONAL COMPANY
270 Pork Avenuve, New York 17, N, Y, U. §. A, '
: C
- Cable Address; BAKELITE, New York UCC
ta0s2%
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ATTACHMENT V

CHEMICAL HYGIENE FELLOWSHIP
KEY TO TOXICITY TESTS

Number ” Name

1— —-Peroral, single dose to standard rats .
" Qewmmem—w-ePeroral, single dose to other animals

3ecenece——-0ral, subacute (usually 90 days or less) . . R
4ocmmme—rmesQOral, chronic (lifetime or 2 years) :
Sememmem—e-Parenteral (- cutanecus, intraperitoneal, intravenous, etc.)
6~=—~—m—e-Skin Penetra' .n, Tabbits (24-hour contact under impervious sheeting)

7 Skin Penetra. -, rats (4-hour contact under impervious sheeting)
§~—wrmwr—e-Skin Penetra’ . subacute (usually less than 90 days), 1l houvr contact,
5 days per v.
9 Skin Absorpt (quantitati - using tagged compounds)
10=r=m Irtzlztdion, :©  sle~saturst. , apsr at Toom temperature, 20 to 25°C
1le— Inhalation, .zle~-—mist (a: ./0"C or selected temperature)

12 Inhalation, . .ngle-=fog (aerusol of 1 to 2 micron particle size)
13-~=e—m—e-~Inhalation, .ingle-—neasured concentration (ppm or wg/lirer)

s U ~Iphalation, subacute (usually 90 days or less, 6 or 7 hours per day,
5 days per week

15 ——=Metabolism, animal <n vive and in vitro on either biopsy or surgical
specimens

16w=— DPOT Corrosive, &4-hr

17w=—w Rabbit Belly, irritation (single applicatiop, uncovered)

18- Rabbit Belly, irritation (4~hour, eight applications)

19==—=cwwoe-Rabbit Belly, irritation via repeated application .(3x daily for up to
3 days)
20~ Rahbit Eyelid, irritation, to classify blani materials
2]w===m—vm—aeRabbit Cornea, volume and ¢oncentration to -Toduce injury
22-wwm—e—aa~-Rabbit Cornea, injury from vapor
23-=—se—nmn-Mouse Skin Painting, for carcinogenicity
. 24em=wm—m-e-Rabbit Ear, chloracne formation
- 25-—--*-*--Guinea)Pig. Landsteiner (sensitization via intradermal or topical appli-
cation
26~==w——=—=~Human Patch Test {(sensitization)
27~smeemmem=Organoleptic Tests
28-rmmaeema=Wear Test (FDA), miscellanecus irritation and wound healing
29e—wr—em-a~Bacteriology, miscellaneous biochexmical tests
30-—=neveew—3-Generation Reproduction and Lactation
l-—=m—m——a~Teratology
32-w=e—=~—=Mutagenicity
33-—=r=erea-Denyelination
- 34mcemmem—-Cholinesterase and/or other Enzyme Studies
35cmmamw=s~=Joint Action, to detect potentiation or antidotal response
3f~=—==ec=—-=Literature Reviews
37-=~=o~w---Endotracheal Injection
38wm=—=w—=—Pyrolysis (identification and toxicity studies)

Chemical Hygpiene Fellowshis

Carnegie~Mcllon Institute of Research
. January, 1976 Carnegie-Mellon Universits

4400 Fifth Avenue

Pittsburgh, Pennsylvania 15213
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‘Product

VMCH

VYEH
VYNS

Test

26. 23 subject powder, 0% trace
sensitivity

" 33 on guaze from acetone,
3% trace sensitivity

26. 33 from acetone, 6% definite papules

26. 54 from acetone, 9% trace
10 powder, 11 sheet, 0% trace

Report

1-3)-43
2-29-44
2-29-44

2~29-44
vil

Series

23, 24
25
25

6, 7, 25
5 8

Uce
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Sensitization of Human Skin, Patch Test

Sheeted from Solvent

Applied as Powder

Resin Subjects Sensitizations Report Subjects Sensitizations Report
VMCH 23 3% trace (11 23 o 12]
VYHH 33 6% definite (1] - - ——
VYNS 54 10% trace [1] 10 0 (31

1311 Monthly Report 2-29-44
[2] Monthly Report 12-31-43
{3] No Report 1940, 1941




