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i . AROCLOR COMPOUNDS

' Unique Property-Improving Additives
. for wax formulatioxis,

v v for investment castings waxes,
.+« for binding matrices for powdered glass and metals

’l;he' Aroclor comj:ounds are.a series of \-xtterly"inert. highly stable, low
ost V'sirups" and resind that are compatible with an exceptionally wide

r

he Ai‘odor compounds range from thin liquids to hard, crystal:like
wresins, <They are mutually compatible in all proportions.” They can im-~
:m Aokt ﬁmating »/anety of*phyaical effects to'a pattlcular kmd of

bem - great wﬁsiutance 1o chemical attack, to heat degradation, to” ll o
xidation Weca\ue of tl\ei_rcphyaic'al inertness, Aroclor compounds.en- ;..

\Aroclor is a trademark of Monsanto Chemical Company-for its chlorinpted
aromatic hydrocarbons and their derivntivel, including chlormafed ‘di-
: phenyl Reg. 'U. 8. Pat. Office., - : . : \
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+m and appearance ffo ‘Aroc'lor 1221, a mobile oily liquid, to j\roclor 5460

a hard transparent resin, - Intermediate Aroclor compounds include viscous

fluids and soft resinous solids. The Aroclor compounds are impervious to

smoisture, acids and alkalis; they are extremely heat stable and’ w111 not support
combust:on

This report descrihes some of the values of Aroclor compounds when added to
commexrcial waxes; in investment casting waxes and in binder formulations
for making powdered glass and metal products L )
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HOW AROCLOR ADDITIVES FUNCTION IN WAX, BINDER, AND SEA LAN’f‘
FORMULATIONS

£ " The aroclor compounds serve a variety of uses; primarily as a physical property

' modifier and performance improver. When put into formulations, Aroclor com-’
pounds can be depended upon to impart chemical and oxidation resistance; to
increase fire-resistance and often, to lower the cost of the finished product.
They have various unique properties, such as high boiling poiuts, no flash points,
and will volatilize in "fired compositions" without burning or ashing.

Aroclor compounds are compatible with a wide irange of natural waxes such as
Carnauba. By blending these expensive waxes with Aroclor resins, properties
. can 'be improved although raw material costs are lowered.

JWHER Blehded with wa ‘eg used to for mMulate, CABTIRE. Waxy: T Aroclor. compounds
he)p,.impart totheTinished: formulatmn a humber ot deBixrable properties:
mx Angse-without-britengss c's:st sshrinkazeraiarp:definition: sharp,

oy

nc
R ey

_'ing pomlowand"ﬂﬂ!“f'déib‘tance. Waxes“i\grmulated with Arocior resms are
mekwaud»hthMame. ol o . Tigu

Aroclor comaining waxes are widely used in making dental castings, {f:The]
ogr'cgg.t:ng of o,:;r‘g'raft qutq,v;mﬂ for-easting’ costume jewelry. Aroclor

15347 44'65 and,5 160/ are ‘the ones mogt frequently used, the proportions (as -
described later) deyendlpg upon the properties required in the finished wax.

b WHY AROCLOR COMPOUNDS ARE VAL UABLE ADDITIVES FOR WAX AND .
"~ BINDER FORMULATIONS ; :

. Aroclor compounds nx;:an "a‘ wide range of physical properties., Over the series,
the properties vary in a regular gradient, The properties that make the A:‘pclor
series 8o valuable as andditives for wax or binders for powdered materials are:

Chemical Resistance: - Aroclor compounds are remaikahly . ‘
resistant to either alkaline or acid hydrolysis, Boiling

Chemical Specialties Data Report CS. «rouesssserervaassnssssens. Page
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with sodium hydroxide solution or sulfuric acid produces
no hydrogen chloridec in experiments designed to test the
stability of typical Aroclor compounds.

Prolonged heating of an Aroclor in a closed system even
\ at 6000 F, produces no decomposition.

Oxidative Resistance: Bomb tests”af 140°C. in oxygen
pressure of 240 psi fails to develop acidity or sludge --
demonstrating the remarkable inertness of Aroclor com-
pounds,

Adhesion: Aroclor compounds contribute excellent adhesive i 4
properties to formulations used as cdatings. This is im- ’
~ portant in glass or metal formulations that are subsequently
fired to volatilize away the carrier portion (wax-Aroclor).

Flame-Retardancy: With their high chlorine content, Aroclor
+ compounds contribute ''built-in" [ire resistance to any .
. formulation mto wh:ch they are incorporated.

: Volat:’lization Without Ashing:'~ Investment wax castings,
marking inks, ;and powdered metal binder formulations are - . .
used iniprocésses that ultimately require firing It is :
extremely important that such formulations volatilize without .

residual ash or undesirable residues interfere with color- or i
~subscquent procesamg. ST ‘ . S

Melting Poin The melt point o[ the indwidual ‘Aroclor com-
pound varies in-a regular gradient over the entire series. ' '
Thxs gives a formulator a.widechoice for picking the Aroclor
{or Aroclor .combination) that fits his requ:rcment The -
dndividual melting points ere luted in the table*'of properties, .

ComEatibllnz. d&?-b‘clb'ﬂ"ﬁom#bnndm;:.g_ompatabb,y{xth» >, Wge,y.
opEietyofresingutiliZzéd yspecial formulations. This property . ,':
.-enables researchers to blend and homogenize other mutually .
. incompatible materials into a stable composition, “¥For practigal N
' tuse. -Aroclor compounds are compatible with the Iollowmgz e

’W’P““w‘“’?
" e Benzyl CelluISEe e
Carnauba’ Wax® SRR
e .
(Cellulot ' Acet SO DUy Fare .

s Slosinated, Bubkber

* .. /Chemical Specialties Data Report CS-18 . vv.vvvvivreessios-asies.. Page3
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! ,'Dammar Resin
o S (Dstcr Gum
AR , g‘Ethyl Cellulose
. ' o "" Epoxy Resins .
T h,/ Manilla Gum :
,' Nitrocellulose
{ Paraffin
4 Phenolic Resins’
', "Polyester Resins’
‘" Polyethylene
.Polystyrene Resins
1. Holyisobutylene
Polyurethanes
Polyvinyl Acetate
. Polyvinyl Chloride and Polyvinyl Butyral
. - Polyvinylidene Chloride
Rosin
‘+'Rubber
Styrene Butadiene Co- polymers

[
f
I

I
t
i
.
b
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churacteriltic propertlen are neceuary ‘for a good carnaubaﬂmx .

4penetrntion walue nhould be at least equal
M‘al W&x-,,.‘ R . o Y

i,

R
L
i

exf‘ure should be homogeneoue, prefera.bly non-crynta.lltne S RN ;«,v..vj

W Melting Boint .hould be limilar to natural wax and the =~ -, . . S
aetting point should be within 6°C. of this point {to e
vavoid protucud cooling phenomena). o . !

Pertormance must duplicate that of natural wax; especially
in the working characteristics needed for the parucular .
end-use applic ation, TN

% Sec Carnauba Wax Substitutes by G. W. Wood (Maxwaxa, .'Ud ) Manutac!unng
Per(umer‘ 1948, Vol. XIX.

Chemicalspecialt.\en DataReport cs- 18.....‘......-.....,.....:.-.. . Page 4
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‘v. N . " R .. ‘e 1 *
: - Parts by . Softening Melting
) Composition Weight Color .Texture Point’ - Point
. Aroclor 1268 -, 35.,0) L ' o
Aroclor 1242 5.0) : Cream  Smooth; © 80.5°C, 88 C.
8) "\ Carnauba wax 50, 0) . carnauba - .
. Ceresin 10,0) -+ . ringed surface
Aroclor 5460 30, 0) .
= Aroclor 1242 5.0) Light Very . 60°C. 78.5°C.
(9) Ouricury wax 30, 0) buff smooth,
' Ceresin 20, 0) . B hard .
' . Paraffin 15.0)

Note that a liquid, plasticizing type Aroclor (1242) is mixed with a resinous
BEEN or solid type Aroclor (1268 or 5460) in the above blends. This combining
technique insures the compatibility of the solid Aroclor compounds with the
wax and increases the uolubihty of the blend in such inexpensive solvents
a8 mmeral spirits,

.

~Some unggested wax pohah formuiat:ons, based upon the a.bové compositions
~are the !ollowing- “ e T e

" ‘Household Polish :.

Composition . . /' Paxts by weight -

T . ‘ . . . . E ‘L
. Composition No;*5 {Table Deseesss 70 10 . R
Natural ozokerite,csesssserccesse 3. R .
Paraffin, hard .oesuesinidasensns ,"-‘26- CT ey g g
-Mmeralupirits.................. R 70 R St

: Character;stics. 'This ia a smooth. aott paste pouesnng very good polhhing

= ‘.'.'yroperhes on wood und unoleum.
8 o : il
- :‘, . ’- . . . B . ot v‘ '.", a /‘ .. v
RN P ] . "¢ Car Polish ) o
Composition . _.Parts by weight oo
Composition No, 5 (Table 1).¢eusss 15
. Candelilla waX,veevevgassssssevoes 2
. ' Natural ozokerite, seeercovessocns, 3
Mineralspﬁrité..............‘....' 80

Characteristics, This is a smooth paste possessing good pohshing properties

on all au!.omobxle paints and on leather upholstery.
0628157
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Car Polish (Ouricury)

Composition ) . Parts bx weight

! Wax blend {as prepared above),.. o 8
| ! Natural ozokerite. .ot vevervoian 2
v \ Paraflin, hard....o.eeevineninns 10
. . Aroclor 1242.00iveieiiraniiieas 5
; Mineral spirits. v oviivvinasenn- 5

In this formulation, the Aroclor 1242 is dissolved with agitation in the
mineral spirits before adding to the molten waxes. It is noteworthy that

‘ alummum stearate should not be used in this composition. Characteristics.
The color of this composition is a light brownish-tan similar to polishes
made from fatty gray carnauba wax. It has good polishing properties on
all types of surfaces. ’

USE OF AROCLOR WITH ETHYLENE/VINYL ACETATE

" The ethylepe vmyl acetate copolymer must be plasticized to serve as an
-effective base for pressure sensitive adhésives, Aroclor compounds are
recoramended as a plasticizer for this application. . Blends of this copolymer
wwithAroclor-can be “tackmed * with Aroclor products,

.o.Tlo'w!ng are startlng {orrgulat'ions for various applications:

“Non-8kid Rug. Backing R

e . o ‘ o BT B
.93‘.“.2."_“2‘.’5 o o . Parts by weight

mEthylenelviuyl acetate copolymer - ] . 50
Aroclor 1254 e i . 50

RERPRP IR

. 'Strong Pressure Sensitnve Adhesive M
-4 g
WCOmgositio RSP o Parts bZ weight )

.‘.. i

. 1“5 Ethylenel vinyl acetate copolymer L
. Arocloxr 5460 o
Aroclor 1254 i ‘v’ LRI

‘

Cs- 18.........-.............Page7
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B TING WAK:

’1‘,7.

/A \USEsQEAROGLOR NNV EST

"Investment Casting, " ''Lost Wax Process, ' and "Px ecision Wax Casting"
are terms that refer to the same castmg technique in which the properties
of the wax are critical. The process is especially us¢ful where castings
. are made of high melting alloys and when the castmgs -require close
tolerance, smooth finish and possess intricate shape. Basically, the pro-
‘cess consists of surrounding a wax model with plastér, melting out the
{ . \ wax model (hence the name 'lost wax''), leaving a clean plaster mold that
' is then used for the metal casting.

For the investment process, a yax is requu-ed that possesses the follow- '
; ing chnracteristxcw '

'\*Hardness without brittleness
. "Sha'rp meltmg point
. “Non-~ tackiness .
. *"Low volatility ; -
: ' "‘Stablmy ' ; . )
. B ‘ #Good wax machinability
o . L'5‘N¢:m-sh:rmkmg ' A e
. {vSharp definition S
. {#Fire resistance . RN
e ! #Fast setting o e vt
u"roughness ’ o a - )

Smce they are com,patable with vanoue natural waxes, Aroclvr compound. )
re widely used-in the formulation of investment casting ‘waxes. “The *° e
roclor imparts to the finished formulation hardness without bnttleness, :
esistance to shrinkage, sharp definition; sharp melting point; fire resis-
gnce. hxgh »atnhnl:ty. non-tn.ckmeas, and hraabihty wlthout auhing

R rused in makmg m-e«-is!on metal parts,: 'dental castmgs. Jaircraft pnrts and

AZEA 267558465 DT 546047 e b
qipommonly wvsed -- ;the ‘proportions :and paiticuler :Aroclor combination ..
v i elected depend upon ‘the properties u-eqmred in the imishad wax. 2The

Akocmn COMPOUNDS IN IMPREGNATING COMPOUNDS .+

: .a) Electrical Hot Melt Impregnants

Non- flammabahty. high resistivity and high dielectric strength wfth
"~ low power factor make resinous Aroclor compounds extremely useful

s 0625159
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‘in the electrical industryiwAroclor 4465 and 5460 arc used in coatings
for wire and cablé and as imprégnants {or cotton or asbestos braided
insulation. . Normally, 'in this application, they are formulated with )
. natural waxes and phosphate esters to create a balanced formulation. .
"With their high resistance with moisture, Aroclor compounds make.
excellent“sealants for closing the ""pores" of carbon resistors, ceramic
\ parts, and to seal electrical bushings .and terminals.

Wood Impriegnant

b Wood treated with a formulation of 70% Aroclor 4465, 20% micro-

‘ crystalline wax and 10% sulfur by the vacuum-pressure method is
tougher, harder, and more resistant to chemical attack. The )
residual surface coating is very resistant to acid and alkali; however,
it is attacked by aromatic, aliphatic and chlorinated hydrocarbons,

b

-~

The surface o.f'il’h‘é treated wood can be painted, The hardness and
adhesion of the residual surface coa.tmg can be varied by changing .'a
the Aroclor-wax sulfur ratmag : .

.Impregnnﬂt's"und Sealants for 'Paj:er, Conc:-ete“éhd Brick Con 4:

AN Amclor combined witb a ‘pa.ra.fﬁn or carnaubn wax and mixed with
vmineral pr :th')*ing ml and synthetzc resin pro‘duceo an excellent im-
d L

b
H

S e
) .

,ambou ©f. %iiweight) ‘of Aroclor 5460 and 4% S
dt mm #\STMmottaxﬁng point of boutiesz"

.Modiﬂed yhenol formaldehyde renin
Tricnresyl phosphate :
Chrome orange

‘"Aroclor 1254

Chlorinated paraffin (42% chlorine)

0628160
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Afoclor 5460 IR R
Copper-naphthenate (8% copper) 8%

7 i Aluminum stearate . 0.5%
] Ve VM&P naphtha: - 40%
: h ) 1ron oxide yellow e % .
Ground limestone 8% . ) i
Ground mica o 3% )
Vo Antimony oxide R ) 6%

e) Inks and the Decorative Arts

Marking & Printing Inks. Aroclor 4465 is an excellent resin for
compounding marking, rotogravure, and general printing inks.
A formulation for mimeograph ink, for example, contains:

Aroclor 4465 ' 40% i
Lubricating 0il (SUV 1200 @ 100°F ) 35% : |
Paraffin Qjl (SUV 76 @ 100°F,) 20%: :
Carbon Black - . 4%

- Oil Soluble Dye . - LT 1%

L Vitreous Produ:c_tg. In glass decorating ﬁroéég,s_es. Aroclor |
- compounds are used as vehicleg for carrying the pigments. ot

i After the decorations are applied, <the.glass is fired;the R L
Aroclor volatilized without carbonization, avoiding #iscolor-
ation of the glass:and the decoration, .- Aroclor.1254, Aroclor
4465 and Aroclor 5460 are all used in this application. " The
usual technique involves grinding a low colored glass ina “m "™ L.
medium of Aroclor 4465 and inorganic pigments along with

‘other carriers. :The formulation can be silk-screened or printod :

on china, bottlos .oy various kinds of glass vcnntainers. ' R

MR Sl 1\| Al
The. low-meltmg glass frit pxgment formulated thh the Aroclor
compound has -excellent adhesiop.: ‘On passing through the high
temperature zones of the furnace; -the .Aroclor.volatilizes aud
the glass frit melts into the higher meltmg pomt.glus or |
ceramic materna!. . S o

ne v'1\1:

B Binders for Powdered Metals. Glass and Ceramzcs )

The. ability. of Aroclor somppunds to vq)atzlize thhout ashing Y
_.makes them excellent binders for formulations used in metal ’
. fusion. .Aroclor 4465 and Aroclor 5460 are the materials of
choice for such formulations, . The high tackiness, oxidation
T stability, and volatilization without ashing make Aroclor com-
. pounds ideal for compositions used for."forming" powdered metal
" parts,

0628161
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Dermatology and Toxicology e C L.

At ordinary temperatures, Aroclor compounds have not presented industrial -
toxicological problems. Where Aroclor vapors may bg encountered in work-
\ rooms, local exhaust ventxlatmn together with general workroom exhaust
. is essential,

Skin patch tests with a polyvinyl chloride free film plasticized with 11.5%

by weight of Aroclor 1254 (about 25% based on the weight of the vinyl resin)

and a similar amount of dio¢tyl phthalate showed that this film was not a

primary irritant or a sensitizer. Skin patch tests with Aroclor 1254 alone

applied to ganze and placed in contact with the skin showed no primary

irritancy or sensitization. Other skin patch tests using canvas coated with

Aroclor 5460 and an oil modified alkyd resin, in such a manner that the

Aroclor concentration in the paint film on the fabric was about 17% by wexght

“%  of paint solids and the finished coated fabric contained approximately 7% by -
"weight of Aroclor 5460 showed that this painted fabric did not produce a )
primary irritancy or sensitization of the sk.’m. e

If Aroclor cgumpoundstare spilled on the skin, the skin should be washed
guwidn-the usual manner-with sbap solutions, If accidental burns occur irom
ifcontact with hot .\toclor. the bu¥n should be treated the same a8 any -
z'dinary.burn. [Aroclor adhering to the.burned-area need.not.-be removeq
immedintely. aunless dreatment of the burn demands it, -in'‘which case use I
oap -amd water O mepeated wuhingc with a vogetable oil. .,

s 0628162
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