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Until recently, the major emphasis in the latex paint field ,‘
has been on the "rubber~base® paints based on plasticised po yatm |
and styrene-butadiens copolymers, Latex paints based on

acetate or polyacrylate water-dispersions are now inereasir s.n znpomm,
particularly for exterior paint use.

The blem of nOY to be somewhat .
of & dmwbaek mngo applicgc on © {;vinyl ne.aaaa'??vm for latex
pa:iut.u. The a reion considomtim are complica he fact that

ptimum p rsion must be effected at a lmr t!um that -

valent bhg bber-bass o ﬁlzacryheo pain tems, The labt
aywm are distinetly on the alkaline side and unli polyvinyl acetat
systems, do not experience a pH downward,

1n g0t complemats intnt e 2 A ST T RN P,
8 1o cau ems, € 40w ~
Yé-613 g’ﬂ yP at least t.g and {‘ ‘g.ﬁm BW=372.P ’

' : ¥

RW-?OMP, and an- .P are particularly bad waeh ru ot £o naecuhtian

in such systems, Accord: y this wrk was und en to determine the

cr&tlcal factors involved raion in polyvinyl acetate
stems and to develop a suita uno o dispnuib ¢olors for use in
ese paint aystm.

ongletn line of pigment colors, tentatively selected on

the basis or durability as baing suitable for use in exterior :lat

~ applications has bsen mows.u surface treatment with solec "
none=ionic agents to facilitate their dispersion in polyvinyl aceﬁa& N
paint systems., It has been tnrther demonstrated that such non-ionically
dispersed colors will perform satisfactorily in typical butadiene~sty ™
systems, and in aecrylic paint systems.

There is evidence that the presence of suitable uanaieaiﬁ
protestive colloids, sent either in the dispersed pigment paste or
] m paint formulation, will further stabilise the pigment éuwﬂ&em

A mctical. plant process for the manufacturs of non~1on! ;aauy
foparaod P pastes has not been developed in this work. Ratl
a principle been émnstraud which should enable the development of
a'o gomplete line of non-icnically dispersed pastesfor general use in
wabar emulsion paint :L?w including polyvinyl acetats, %utaﬁ Mg
s%yrono, and the acrylics, 2

= Poor pigment dispersion in polyvinyl acetate mlﬁim s.m B
iu evidenced by ¢ incmﬁ. ecoloy utrg;gth obtainsd when m“
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tac int film is orously finger-rubbed to dryness., Several
poaﬁb mechanisms :}“pimnt !lggcuheion wore inwleigatadz

1) Pigment tion into the dibutyl phthalate which serves as a
non-solvent plasticizer for polyvinyl acetate.

A CPC toner paste (Ne623) was flushed into dibutyl phthalate
d this wae then used to t.xnc a ty zcal oxtorior white romzlaghen

Newport W-8), Poor strength and severe flocculation versus a contro.
were obtained,

2) The possibilit ﬁ of pooyr wetting and poor dupanion of the pigne
in the methyl ce ou which serves as a paint thickner and protective
colloid in the for %on. BY-:"Z»P disperses very poorly into a

methyl cellulose gc such as is used in the paint femlut&am
mnsz arts of methy ulose were dintho resence of 200 )
parts of BW-372-P (no additional water added) and the blue gel so formed
used to tint & white formulation, poor utramh and severe flocculation
wrcgstalcoggol vc? wﬁ!‘;m B i:lécr the mthyl eonulou 18 not

¢ ote ree ra mgh
o?i: i n:lr vaur-dia prsed as BW. '%-?. is 'flcccuhte&' in

the mthy cellulose gel in this concentrated medium,

Attempts to disperse Ti02 together with W-B'fi’-&’ in Methooel
13 golling the latter in the presence of the blue and white pigments
fered no advantage over & control.

Substitution of casein for Kothml in a tint base formulation
did not offer any advantage with respect to g‘imom flooculation,
However, when BW-372«P was dispsrsed in a relative amount of
water and the dunt.ad dupo:niam subsequently auod wit methyl
col 088, & : dispersion was obtained in the paint fomzatim

Svidenced mﬁ rof Sively small sncums of *flooulatios, The patns

anon-oncu ce agent {vater-inso e Tergito -
formulation in conjunction ws.th the above variation gave ovideacc of

still greater pigment strength.

3) Treatment of BW-372-P (Daxad~dispersaed CPC Blue) with a series of
non-ionie surface active produsts of different rophylie-hydrop hohia
balance showed some evidence that the water«insolubls menbars tho _
et ekt et fooie, S0 el Gk e ity
o -, g £
:lotd e racter of t'sho 'or serve, pgitibly, as promm. w
Q0. Se

nt incompatibility with 1yviny1 acetate due to coating of the
gautcr with wamﬁaoluhhy : p01 aleohol used as a mﬂtgg eolloid
ror e Tl M ae pelrviorl, el G it 8 e prskitln
res o
it prevents the adherence of organic pigments uo’pol 1 aec'u{c
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considered,

5) Pigment flocculation resulting from the relatively low pHts of
polyvg;g acetate systems,

Whereas a technique has been devised which assures fair
dispersion of BW-372.F in a methyl cellulose gel with a consequent
improvement in dispersion in g8 polyvinyl acetate paint system, optimum
dispersion is not achieved in this manner. It is speculated that the
non-ionic methyl cellulose serves as a protective colloid for the
anionieally dispersed CPC pigment, and preserves its state of disperaion
in the acidie polyvinyl acetate paint system,.

CPC Blue (N=623) s dispersed in the recommended exterior
white PVA paint formulation (We8) employing Elvacet 81-900 PVA emulsion,

to give products essentially free of flocculation as shown by the finger
b test. Preedom from flocculation is further evident in greater color
7zrengt.h. Other paint properties have not been evaluated. N-623

{aquecus paste of solvent-ground LB/CPC) was treated with two series

of non-ionic surfactants (8 Igepals and 5 fl‘erguoh ), Ssuccessive mambers
of which have a different hydroghyl_lice-hyd ophobic balance. An essentially
orderly increase in dispersion is obtained as evidenced by paint strength
and freedom from flocoulation. Igepal CO~610 and CO-630, and Tergitol
NP-27 and NPX giold the best paints., The above agents are adjacent to

sach other within their respective series and all are in the same range

of hydrophyllicity. The best products are superior to thoses obtained

vaing BW-372-P (Daxad dispersed CPC Blus) as the color source, or versus
an absolute control using Daxad as the dispersing agent, The latter

gives a product fully equal to BW~372.P which confirms its value as &
control, It is significant that the most effective agents in thess
series are not the most hydrophyllic. In an arbitrary r_agg: of hydrow
phyllicity from 43 to 81, the most effective agents for this application
are 1n the region 61 to 63.

A variety of other surface-active agents have besn tested
and several have been found to be equal or superior to BW-372-P (ora
Daxad control) although not o%ml to the best acti: anfitolo or Ijgepals,
{Emulphor EL-719, Sterox CD, Tamol 731, and Triton Z-100). Ammonium - -
caseinats ylelded a product essentially equal to the best, o

The aochni?xa desoribed above with reference to the o
non-ionic dispersion of CPC was agliod to & complets line of pig
colors, tentatively selscted on ths basis of durability as ’bci‘bi £
for use in exterior paint applications. These colors were modifisd by
surface treatment to facilitate their dispersion in polyvinyl acetate
paint systems. The respective toner pastes were treated by dball milling
with two series of none-ionic surfactants, the successive members of
which have a different hydrophilicehydrophobic balance. An orderly
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gx-ofnsuon of dispsrsion was obaomd. Optimum diepersion is evidenced
reedom from flogculation (finger rub test) and greater p: t
utrongth. In addition to the noneionic agents, ammonium caseinate, and
Daxad 11KLS (anionie mt) were included in each series. The latter
was used so as to conf th. behavior of the current line of dispersed
pastes which um gm md for tha most part by the use of mlems e
surface agent all cases, evaluation was made in the Newport '
ncomudad w-c exterior. white formulation which incorporates du ?om*t;-
Elvacet 81-900 PVA emulsion. Paint properties other than sti h or
flocculation resistance were not eva. untcd The results are ta ted . -
in Table I, All of the dugomd pastes dsnribnd eontain wproximwly "
15-20% pigment toner, and 2 wrface agent baud on the toner
gmam. The agents were incorporated by mil with the toner paste

hours in & 1/2 pte glna {ar containing glass bcadm To determine
the eftactivmu of homogenisation {in lieu of nilling °f ;a#

purpose of incorporating the curnea agent, Gnon GX ate (N '
ms homo enis odrfgnc minute recirculation at 5,000 unit) vith
3 and 25% ancunte of Igepal CO-530 and co-&m. rn ctmg

ductl were superior strengthwise, although noe tiorm.u,
to t 72 hour milled controls., Increased utu md flogoulation
resistance was evident with the higher amocunts axent.

Initial att.oapu to I pare a Ti0p white dispersion using
noneionic agents execlusively yielded products slightly superior to
the W-8 exterior white control,

Excellent duggruon of non-ionically dispersed CPC was
cbtained in the Litter lLabomatories white formulation, which uses
Polyco®s polyv:lnyl acetate emulsion and which employs *non-ionic
dispervints for the white. The W-8 formulation uses both anionic and
noneionic dispersants.

Non-ionically disgerud CPC Blue ylelded a wholly none
flocculating tint in a typica butadiene-styrens latex formulation
and in a typical acrylic emulsion tgint formulations The fboculations.
resistance was at least oqual eo t observed with the present dhp&ﬂa&
paste for latex paint, BW.372-P

There is socme avidence that anionically treated colors.
{BW»372P, m-é'm-?. YT-580«P) can be rendered more effective, dis:
wiss, in a PVA system byiapp yinc a octive colloid or wator—in&
surface active uune {esgs hocel, ml CO=430, Mguol HP=14 )
In either case, a protective ccating is applied to the ani cnl
dispersed color which renders it, at hawwm 1y, 4 :
offects of the acidic polyvinyl acetate mmm The 'u oﬁ‘wﬁtﬂ
action of ammonium caseinate presumably arises from its éml roll as
pigment dispersant and protective colloid, Ammonium eauimto shoul
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prove to be an excellent dispersant in a buffered PVA or other latex
systems as should the migrlangrﬁoeun colloido(o{t cagt{mﬂgno&:ﬁ: =
aur!aau asunts L I'7 4 M ) - m n gonJjune FA
with the cecommended nonedonic dis p:rung:l » '

As has bcou mmwl reviously, the most offective nonwi
! in PVA ay-sm are got t.h:hgow hydroph ;

Undor the ht.ur condit;i ent prnm grates to an mm
face and facilitates niewlio roz:ge ion, 1y S

je
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APPENDIX I,

o

T Pure” R-610 , 24640
Mica. 325 Meah ¥aterground ' ?00
2% Methoeel AO00 ops Solution b ¥ g.s
9oly§'.\, ecol P-1200 240
Tamo. ;31 « 10% solution 1242
(a) Water TY 17647
Emulphor BL719 (1) | 2.2

b) Ethyl Carbitol ..
() St fetiee (X

20% Dowicide A solution 11.5

{c)"Elvacet” 81.900 356.0
Dibutyl Phthalate e 1
. ¥

ta » (), {a) premixed solutions
{1) Previcusly designated Emulphor ELA

Initial Cansistency (KU): 76

Gallon Weight {actual): 10.83
PVC: 278

DUPO050070039




APPENDIX II.

602 Z c.c; Je E, Boo e/I. Je Krehea

E. I. du Pont de Nemours & Co. J« Ay Fredrickson, ¥
Incorporated , gt . 'llg. gullyln. %.eggl lan

PIGMENTS DEPARTMENT A, Al Brigmolara =~ ¢

Pigments-Wilmington File

AUGUST 9, 1954

Report of visgit to the Eloctroehamicai's Department, Niagara
. Falb, N. ‘Ya, with O. F. L’a_.‘ae, Auguab 3, 195L. '

~ To acquaint the writer with the nature of polyvinyl acetate
emmlsion paint systems, the mechanism of pigmented £ilm formation, and
the eﬁ:mncas of Elchem in their efforts to prevent the apparent
floceulation of pigment colors in such systems. ‘

PERSONS INTERVIEWED:

Re D. Esmmick
Do Aa smmm

Polyvinyl acetate emmwlision paint films form by coalescence of
the plasticized PVA particleos as.a consequence of water evaporation.
The f£ilm forms by collapse so that, for the most part, the glyvinyl
acetaté and the othser paint constituents retain the sawe rslative
positions in the dried film as in the wet emulsion paint. To minimize
pigment flocculstion in the final film, therefore, it ls nscesssary to
effect the optimum disparsion of the pigmenta, both white and colored,
in the emmlsion paint system. ' .

. Photomiorographs of the original paints and semi- and dry

paint £ilms indicated that flocculation of the white pigmt is a
condition present in the original paint and no additiomal floceulation
ogeurs on ing. Rubbing ths semi-dry film gives bestter dispersion of
the white by breaking up the floecs. If the colored pigment Iis held

. inside ths white pigment flocs, such rubbing tréeatment would release
it from the. hiding white pi?nt and thus give a darker color. Elsctron-
wicrographs of paint £ilms deposited from paints diluted 1 to 25 with
water indicated that the titanium dioxide was flocculated and in each
case it was flocenlated around the polyvinyl acetate particles, In .

DUPO050070040




-2

some instances onl’gha portion of the floc was in direct contact with
the PVA -part.icie. These ressults indicate the need either for better
initial dispersion of the white pigment or, if the initial dispersion is
adequate, modifiers which will prevent the flocculation of the white
pigrent as the other paint ingredients are added.

Elchem has investigated the use of surface active agents
rather extensively {Progress Report - Elchem NF-54-8l) in attempts to
find a completely satisfactory solution to the problem of flocculation
of colored organic pigments in light tints and coneclude that improvement
in this respect will probably have to come from variations or improve-
ments in the method of preparation of the paints with their present
Blvacet 81+900 vehicle. The latter was originally developed for use
as an adhesive rather than as a paint vehicle.

Elchem is currently developing a PVA vghicle for paint use
which incorporates a polyvinyl acetate of smaller particle sige.
Initial evaluations show such formulations to be superior with respect
to water resistance, and pigment flocculation tendencies as compared
to the present vehicles, '

F. F. EHRICH
5 CHEMICAL DIVISION
c
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APPENDIX III.

) ces J. E. Bo w&wmon
CoPY 4 0 et
' A. A _Bz'iuz rg 4 &3 _

MR. Jo As FREDRICKSON
WILMINGTON

As per your est, we are liltins balow the non»ionic
surface-active agents wh oh were found to be effective r:mrﬁng
pigment colors in polyvinyl aaou« psint systems, We

thst attempts will be made to substitute such ts ror tha anionic
agent currently used in the W8 exterior white formulation.

Igepal CO-610

pal CO-630

Tergitol NP-27

Torgit.a:l NPX
The rofomd agents an pal CO=610 ( Ghmicalo mviaion
General nyonturfa Corps oo 'rorw.o:t nm {Carbide and ’
Corp. )e

ibiut that one agouc can displace both the
Emulphor and the Tamol & the u—s romuh ion is .m‘.%;,d,
It be of interest to tnveumm he entire homlogm

Igopal’ mﬁﬁm Y

{8 members) ort,ho Tergitol series (5 members) so as to
¢ balance required for optimm
colorl showed an essentially
maxtuun duwmimdhmby A

t.;g. Igopa 0-61

Fo Fo
CHEMICAL mx@x
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