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UNIVERSAL TINTING BASES

Objective:

e develop a line of tinting colcrs which will be
compatible with both oxthodox oil-type finishes and emulsion
finishes of the UM type.

Backgrounﬁ:

During %the development of the Custom Color System, a
decision was made by Sales to inelude a latex emulsion to the
three alkyd whites alwrsady formulated. Tinting of all whites
wag Lo be done with & single line of colorants., However, the
alkyd colorants which had been formulated for the alkyd whites
were not compatible with 391~012 "Flow Kote" White. It was
recognized that thisz dial compatibillity could be acoomplished
either one of two ways: _

1. by reformulating the line of alkyd colorants, which
was eonsiaered the soundest, but the most tine consumﬁng and,

29 by formulating a new btype of "Plow Kote", doped with
the proper ingredients to make it compatible with the existing
alkyd colorants.

Because of the close time table, along with the wrgent
need for a latex £inish to be inciuded, the sgecond approach was
followed, and a Custom Lolor Flow Kote was developed whiech eould
provide 320 of the total 572 Custom Colops iunvolved. Its inivial
oure, however, wag inferior o 391+.012 and to date all eleven
batches of the deep tone Custom foloy Flcw Tote have fallen off
for colop development after from 3 to & months aging, possibly
due to an inactivation of the surface setive agents by adsorpbion
on the plgment surfaces. '

O~ H. Bulldtt, Wilm., Exp. Sta.
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Advantages:

By replacing the "632-Line" Custom Color Tinting Bases
with the proposed Unlversal Tinting Bases, we will ellminate
the need for the special Custom Color "Flow Kote” Whites and )
allow the use of a standard type of"Flow Kote", simllar to %91~012
(only an adjustment in the hiding level should be neceseary),
In addltion, we should be able To provide more of the 572 colors
avallable. Slmpliflcation of exlsting tinting lines and simpli-
fication of plant tinting practices could be a long range advan-
tage of this project. ' -

Theory:

In developing a Universal Tinting Base, the following

‘three components ave lmportant:

1. Vebicle
2. Piguent
3. Surface Active Agent

Vehiecle: The most important reduirement for a vehicle
in 2 Unive¥s88l Tinting Base is that it should be one, which it~
sell hag the characteristics of surface sctivity, that is, one
portion of the molecule should be hydrophilic {water-loving) and
the other poriilon hydrophcbic {olli-loving). The balance of these
two portlons of the molecule along with the degree of iis surface
activiby determine i%s usefulness. However, vehicles which do not
have surface actlve charactervistics can be used 1f some surface
active agent ls incorporated with i%. Obher requirements, as
good grinding charssteristics, proper viscosity for cptimum 4is-
pergion with the paint vehicles, cure,color retention, shelf
gtabilicy and effect on brushing must be considered.

Pigment: From a univeﬁsal stan&yaiat_pigments fall into

two distincét clagses:

1. Inorganle pigments, which are hydrophilie by
nature and, : _ _

2. Organle pigments, which are hyarophoﬁic by

. The mechanlsm for tinting with each plgment type appears
to be guite gimilar; the plgment particle is weltted with vehicle
in the grinding process which forms an envelope zround the surfage
of the particle. When this vehicle-coated particle is introduced
into an emulsion, one of two thirges probably happens:

1. The oll on the syrface of the plgwent particis,
for all practical purposes i3 emulsifled, leaving the pigment
particle now uncoabed. If the umocabed particle iz hydrophiliie,
&3 in the caseé ol Lnorganie pigments, i1t tends to wmizrate to the
sxternal or water phase, whewve it tints. If the uncorted plgment
particle is hydrophobie, as 1z the case wlith organic pigments, it
tends O migrate to the internal or latox-oil phase, This cauvses

potr color deovelopment, since the plgment must be in the exbervnsl

o vatey phase to ¥int. If ¢ hydypophilie surfaee sctive agent is
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present elther in the white or the color base, the mechanianm

is probably modified, in that. the uncoated pigment particle
adsorbs some of this wetling agent on Ivs surface, This acylion
would legve the inorganic pigment more hydrophiXic and the hydroe
phobic-organic pigment now hydrophilie, éepending upen the amount
of surface active agen% present. :

, 2, The vehicle-coated pigmenc, on- being introduced

into the emulsion or beforehand in the grindiung process, is itsell
coated with the proper gurface active agent to make 1t hydrophiliec.
This differs from the first case, in that the vebhicle is not emul-
sified. The particle i3 not uncoated byl has an envelope of wei-
ting agent around both the pigment particle @nd the vehicle. This
vetting egent must be hydrophilic in order t¢ carry the vehicle- .
coated particle into the external or water phase o tint. There~
fore in this case it makes no difference whether the pigment is
-organie or inorganic. This second consideration appears o be
poasible only if there is a difference between migration into the
latex phase and the aaded vehiele phage from the astandpoint of
¢olor development.

Surface Actlve Agent: These are compounds in which one
portion of The molecule 18 nyorophilic and the other portion is
hydrophobic, thereby forming a bridge between oll-type meterials
and water-type materials. The balancé of the two portions of the
moiecule determines its relative affinity for elther hydrophilic
or hydrophobic materisle. Baslcally fhese compounds fall into
three general clesses. If the molecule tends $0 ionize, the sur-
face active agent 1is '83id to be cationic or anionie. It is ¢aticnic
when the oil-soluble portion of the molecule is the positive lon
and anionlc when the coll-goluble portion is negabﬁve. When bthe
surface active agent does not inoize the agent is non-ionic, Frowm
our work thus far a non-loniec type of wet tting agent gave the beat
resultg. Catlonic and anionic gurface active agents appear to be
interferred with by the lons already present in e emulsions. In
addition ¢o being non-lonic, the surface active agent mugt be
hydrophilic o cerry the pigment or vebicle»¢oasad plgment pary
into the external phase.

Summary of Completed WGrk‘

In order to be considerad un;versal, the hases which
ere formalated had %Zo be compatthe in the iclSowing products:

639—??6 Cugstom Color Glcas Deep

- 639-780 " Semi-Gloss Deep
628-778 A " . Tlat Deep
389-007 " #  "Fiew Kote" Deep
391~032 “rlow Eote® white
389.001 PVA Sealer (oster

P~J8§w3?9#425 Rhoplex Sealer Coater

These whites were @1nbo@ tothe 28/1 deep tone color level and brushed
sub on p@arl hoard.  The brushout was subjected o a yud-ug test Lo
determine if crocking developed and & rlwwwoua was made ;mﬁiavyiﬁf
color deve1apm@nt in the can. In ovder o be conpidered good fop
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.compatibility, meximum color had to develop in the can. I
colopr development in the can was good, brushouts and rub-ups
were usuvally good. The panels were also recoated overnight.
By taking into conslderation these four factors, brushout, in-
itial and overnlght, rub-up and flow-ocui, the overall appearance
of the panels was rated as follows: . .

5 % gxcellent {flowuout-matches‘béuahout; no_rub-up )
4 = good flgwmo%t natches brushout; only siight
rub-up ‘
3 = fair (Flgw»c%% light %o brushout; also slight
rub-up R .
2 = poor (flow-out indicates incompatibility. howeveyr,

. brushout develops some color)
.0 = no good  (Completely dnecompatible).

Since bhe proposed unlversal tinting bases eventually are o he
used as replacements for the present "39-Line” Custom Color Bases,
it was necessary that the plgment concentrations should remein
the game for corresponding bases in both limes, in order %o siim-
inate varlations In tinting strength. Followlng is 2 list of

the plgments used and their corresponding concentrations:

EnoxggniQ_Pigpgate: _»g,

W-879 Chrome Yellow L&, 74.2
W~530  Ferrite Yellow 63.7
WeB622 Molybdate Orange 63.4
W-895  Red Iron Oxide . T h7.b
W-303 Red Iron Oxide 70.2
©, Organic Pigments: - %
T U527 Monastral Blue 20.1
W«300 - B,0.N. Red. Dk. 30.8
W-765 WMonastral Green . 26,3
W-205  Lampblack 22,5

¥We began by grinding these pigments on formulas simllay to the
"39-1ine" formulas, the omly dlfference being that the RC-60L,
Soya P.E, réesin was replaced on a welght basis with EN-5186,
Kelsol (Spencer~-Kellofig!s Ammoniated Linseed 011), wihieh is both

& dvying and water dispersible oll.

While these bases were compatible with the alkyd and
“Flow Kote" whites, they were not compatible with either the PVA
or Rhoplex Sesler Coaters. For this reason we decided to incopr-
porate some surface active agent,; whlch when used in conjunchion
with Kelsol would iumprove oOmpatlibillity in the Sealewr Coater fop-
malations. The following surface sctive agents were examlned with
this end in minds

1. B-809,Triton X~100, an alkylated aryl poly-
ether gicohel, which is non-ioniec.

2, KE-5185,%miton 770, a sodlum saif of aikylated
poivether sullonate, whish iz snionie.
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3. D5-23858,Nacconol NRSF, alkyl aryl gule
fonate, which is anionie.

3, g-31%, Duponol M E., sodium lauryl sulfate,
which is anionic

5. D3-26332, Ethomeen 6-20, a tertiary amine
having one fatty alkyl group and two poly-
. oxysbhylene groups substituted on the nitrogen.
T™his agent is cationic

6. Ethofats -~ mono-fatty or resin acid esters
of polyethylene glycols. These agents are
non-io&ic.

{a) b, S.»27693 Ethofat 149/50 {ethylene
~ oxide portion equala 50 moles).

(b ) DS-2611% Bihofat 142/15 (e‘hhylene cxide
portion equals 5 meles).'

7. Tamol 731 (35% soln) - believed %o be the
godium salt of dicarboxyidec acid with a
long alkyl chain. This agent is anioniec.

These agents were incarporated into the grinds ad approxie
mately 5% by weight on the tobal base and of the above series H-609,
Triton 1~-100 ghowed the best vesulis, giving us comnatibility in
the Sealey Coater formulations to some extent. However, in order
to improve the compatibility still further, we decided that an in-
vestigation of other vehicles besides Kelsol would be of value.
Below is a 1ist of other materials we looked at as possible wehlcles
for cur Universal Tinting basea-

N1 G-12 So a‘LeeithL~3
2. 0 Rheoltd '
3 KH~518? Glyceryl Mono Riceinoleate
~ k, _E~156 Dehydrated Castor 041
5._Ew15 and H-534 Olelc Acid and Triethanolamine

- 6. »22 Cdstor 0-1
8..Dsm2?716 Non-Break Safflower 011
9, H~-253 Raw Linseed 01l

10, H~59 Soya Varanilsh 011
11, AJDM. s U.T. 011

Grinds in these vehlcles were spotechecked in our Tinting
whites for compabibility both with and without the use of xvlwon
%100 and of the above 1list we selected the followlng maﬁe
as phowing the most promise as a universal vehicle:

1. RE-5186, Keilzol {Spencer Kellogg's Ammcniated
geed Oii, a water-golivble derying oil.

2. KH-5187, Glyeeryl Mono Riceinoleate, a amn-dvying,
non=-ienle, bhydrophobi ¢ wetting agent.
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3. H~156, Dehydrate& Castor 011, & semi»drying 011,
having some surface actlive characteristics. 4

B, H-U181, Tween 81, Atlag? Polyoxyethylene Sorbi&an
Mono Oleate, a noniarying, nop~ionic, hydrophilic Webting agent.

In ovrder to waluate these four materlials move propeyly, .
a complete serles of grivds was prepared, .1in which all the pig-
ments of interest to us were dispevsed in each of the four vehicles
on formulas similar to the present "39-Line® bases. In addition,
another series of grinds was: prepared usging these vehicles, how-
ever in thig case, an arbiftrarily set amount of B% Triton X-100
was added, _Inorgenic pigmented bases were given 2 passes on 8
5 roll mill with organic gigmented bases being ground 24 hours
conventional 8.U.¥. at a 40/80 ratio. Fineness of grind of these
bases was approximately 1.0 mills.

A All white bases were tinted with theae sorien of color
bases to the 28/1 £1. oz, level, checked for compatibillty and
overall appearance and given a numerical rating. A summery of
the results obtained for each vehicle and vehicle/weiting agent
combinatlon for both the inﬁrganic and organic grinﬁs is ahowm
in the following tables: -~ _
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Explanation of the Aboyelﬁables (See Table,l,}:

, (1) Total of the EruﬁhOut_ratings in each white base
for the number of pigments involved in this partlcular vehlcle
or vehicle/wetting agent combination,

(2)_maximpmirating'if a11 brushouts were rated exzcellent
for the number of plgments involved.

(3) Total of the brushout ratings for the number of
pigments invelved in all 6 whites tested, for the particular ve-
hicle or vehicle/wetting agent combination. :

" (4) Arpived at by dividing the total described in #3
by the number of whiltes btimes the number of pigments involved.
ézxéol? Table I, the average is obtained by dividing the total

¥ 2V ’ '

(5) Letter ratings for the average by our rating
systen. ‘

Comments on the Above Tables:

i, In all cases, compatibility in the Sealer Coater
formulatlons was improved by bthe additlon of Triton X%-100 to
the vehlcle, This was especially true in the case of 389-001,
PVA Sealer-Coater. The excepitlon was Tween 81, which showed
good compatibility even without the addition of Triton X-100,

2. It should be kept in mind that the Triton X-100

- level used in preparing the color bases was arblftrarily set at
5% on the total base. Compatibllity in some cases couid be fure
ther improved by raising the Triton level above 5%, This is. es-
pecialliy true with the fnco & Triton) baszes.

3. Although the inorganic pigmented bases with GMR
and {GMR & Triton) were compatible with the alkyds, the organic
pigmented bases in these vehlcles were not compatible, W-300 and
W-785 dispersions in these vehiecles wepe very poor, probably due
to exceeding the (MR tolerance of the alkyds. :

&, 3092012 "Plow Kote" 4is only slightly better for come
patibility over 389-007 Custom Color "Flow Kote" Deep, however, the
latter contains approzimately O.44/zel. of added wetting agent.

5. A marked improvement was noted using Bhoplex Sealer-
Coater over PYA Sealer-Coster with resgpect to compatibility.

[

6. Use of stralghit Tween 81 as the grinding vehicle gave
the best vesults for compatbibility for both the inorganic and organic
plgmented bages., Running a very close second was the combinatlon
of (Twesn 81 and Triton). About egual for third and fourth was
{Relpol & Writon) and {NCO & Triton). (DCO & Tribton) organic vig-
mented grinds appeared o be low in tiating strength in the alkyds.
Howerer, later work indicated that ¢his tinting strength problem wag
due o the method of dlaspersion {(SRL vs., SUW) pather Fhan to the
nature of the dlspersing wehigle,
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Serababil;tg_and'Wet;Athsinnzg

. To check the effect on scrubsbility and wet adhesion
of the coloyr hases dispersed in these vehicles or vehicle/wet-
ting agent cowbinations, tints were made with the W-527 pigmented
bases at the 28/4 £1. oz. deép tone level in 389-007 and 391-012,
(the waximum tinting level in our present Custom Color System).
Brushouts were made on wallboard panels that had previously
been coated with Primer Sealer and Flat Wall Paint. These panels
were aged for one week and svbjected to the standard Marshall
Iaboratory sorub test, using a 5% soln, of T.S.P. A

All panels ezcept those tinted with the (DCO & Triton) .
gring of W-527, showed complete fallure after only 200 cycles. Those
tinted with the (DCO & Triton) grind showed almost no failure after
2000 cyecles, at which the testing is sald to be complete., Untinted
389-007 and 391012, used as controls, were also intact after com-— .
pletion of 2000 cyeles, PFailure, where noted, appeared to be due
to 1ifting of the film and in some cages due to The solubilizing
of the film in the T.8.P. Soln, Fallure of the films which con-
tained (DCO & Triton) appeared to be due ©o erosion at a point where
the film wag defective initially. . : : ,

- In addition, a series of s¥aing, which included ink,
#2 soft lead pencil, Mongol Red pencil #9066, China-Marker Red 169-T,
were made on the panels and cleaned with both Ivery soazp and scour- .
ing powder. Host of The stains could be vemoved with soap, the ink
and Chlna~Marker Red gtains being removed by mild rubbing with
scouring pouwder. In most cases the film was not appreciably damaged
by this asctlon. ' : : :

Drying, Sag Reaiatanee and Glesss

) Because of the far superior results obtained with the
(DCO & Triten) combination in our scrub tests and the knowledge
that the compatibility of the bases dispersed inm this vehicle/
wetting agent combination could be improved by raising the Triten
level, we decided to adopt this combination as the digpersion medium
for our Universal Tintlng Bases. To determine the effect on drying,
sag resistance and gloss with this combination, we added to the
three alkyd whites amounts of these ingredients approximately equal
to what they would eontain 1f tinted to the 28/4 fl. oz, deep tone
eoclor level, The doping was done for c¢olor hases which would pose
sibly contain up to 15% Triton on the total basg. Also ineluded
vere similar doplngs with RC-601, soya/P.E. alkyd resin to simulate
'632-Line tintings. The untinted whites were used as controls.
Results of these tests are shown in the following table:
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TABLE IV |

Tack Free Dry Thru Sag 00° Gloss
639-776 . 8 hrs. 10 hes, 18 ma 90
639-776 + RC-601 g w" 20" 1
639-776 + H=156 - 0" 2 21" 8
639—77’6 + H-l‘»ﬁ _

15% H=-609 " g ¢ 23 " 89
639-780 g*" g . A8 " - 22
639-780 + RC=-601 11" e 19" .86
639-780 + H-156 AUN 11" 20" 64
639-780 + H-156 _

+ 15% H__609 14 LU 22 1 . 33 L] 7&_
639‘_778 . (6 no 14 it 17 a 3
639-7?8 + RC-601 i " " . 19 ¥ .
639-T78 + H=156 i " op ¥ 21 % 2k
639-776 + H-156 _

+ 15% H-609 22 " - 20 " 23

, This inerease in drying time of the alkyd whifes,

when doped with the ingredlents comprising our universul vehlcle,
is most evident with the Triton X-100 addition, which of itselrl,
has no drying potential., DCO, which slows the dry ©0 some ex-
tent, is a genl-deying oil., To bring these drying times more

in line, we feel that a drier combination should be incorporated
into the color bases since the drier level in the white bases
cannot be increased because of the skinning risk.

These dopings also gave us higher sag readings, in most
cases from 2-3 mm., which in this range becomes significant. Where
'DCO and Triton were added Yo fhe Semi-Gloss, a reading of 33 mm., was
noted. This 1ls considered €xcessive. I% should be kept in mind
that the addition of any wetting agent to the alkyd whites will
tend to deflocculate the system, causing an increase in gag. Al-
though the above sag readings are indicative, actual tintinga should
be checked for more accurate resulis. _

Pinally, we checked the effect of the =bove dopings on
the gloss of these products and a considerable increase for both
the Semi~-Gloss and Flat, when vead initially agalnst the concrols,
was evident. This 1nicial inereasgse in gloss, however, is not
congidered unucual and is noted whenever any of our standard shelf
goods are tinted, Althavgh the increase noted for Custom Color
produets 13 an2logous to that found in our standavrd shelf goods,
its magnitude conld possibly result in flashing complaints, par-
%scvlavly with the Semi-Gloss and Flat. Since 1% is anticipated
that for some time, the existing "632-Line" Cclorants and the proposed
Universal colorants will be used simulfaheously in the field,
gome adjustrent ghould be made o reduce the gloss differences noted.

Bffect on Fwulslon Viscosiby:

In oxder %o determine the effect on viscosity when
389-007 and 391-012 are tinted with our Universal Tinting Bases,
tints were made 2% the 28/4 and 28/1 £1. oz, level with & W-527
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and a W-895 grind in DCO at the 5% Triton level. Ho significant
viscosity increape on tintlng was noted either initially or on
standing overnight with either 389-007 or 391-012. The maximum
giscosity increase in these products was approximately 5-7 Krebs
Onits. ‘ o

Stability:

: v A two month oven stdbility check of all pigments
invoived, dispersed in (DCO & Triton) were rated excellent for
separation ang sebtling resistance. Also, to date, there has
been mo indlcation that the ability of these bases to develop
color has been ilmpaired by either shelf or oven storags.

30 Line"Dﬁpinggs

: To 'determine 1f owr present "39-Line” RC-£01, soya/P.E.,
alkyd based colorants couldbe made compatible in the emulsion
products, the following Tlve ingredients were added to these bases
both singly and in combinationy

1. H-€09, Triton X~100 at the 5% level
2. KH-5186, Kelsol at the 10% level

. KH-5187, GMR at the 10% level

. H-156, DCO at the 10% level
5. H-481, Tween 81 at the 10% level

These doplings were compatible to some extent in 389-007
and 391-012, the Kelsol doplng giving the best resultg with in-
organic plgmented bases and GMR glving the best results with or-
ganic plgmented bages., However, compatibility in the Sealer-Coater
formulations was poor, A comparison of the. relative compatibility
of the doped "39-Line" bases vs. the {DCO + Triton) Universal. -
Bages shows the latter to be far superior.

Competitive Unilversal Tinting Systems vs, Du Pomi:

An evaluation of competitive universal tinting systems
compared with Du Pont (DGO + Triton bases) is shown in the follow-
ing table. It should be noted that no competitive system includes
organic pigmenved colorants. : -

’ . P"Egaﬂ

639-776 639~7T78 398-007 391-012 389-001 g;ygg
Sherwin-%Williams E B E G G Fi7
Pitteburgh Plate Glags P P E E G B
Avcher-Danlels-Midland F E G B HG He
8ears NG NG 7 P ki F
Key Tint E B E G P G
Du Pont¥ E B ¢} G 3 #

*Ratings Lfor both organle and inorgsnic pigmented color bases with
DCO and 5% Triteon Y-100 on the totali bage.
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_ The compatiblility rating of Key Tint in 389-001, PVA
Sealer Coater does not correlate with the vesuits obtained when
examined previously, Compatibility at that time was rated ex~
cellent in 389-001. ' L ,

Suggested Future Wprk;h

i. Detérmine optimum Triton X-100 level for maximum
compatibility. . '

2. Determine if H-632, Odorless Mineral Spirits, can
be eliminated from our dispersions without impairing thelr uni-
versal tinting ability. ‘ .

3. Develop a sultable grind of Wi205, Lampblack, in
(DCO + Triton)

&.'Develoé the composite pigmenteﬁ bases, similar to the
"632-Line™ Custom Color Bases, : :

5. Develop extended color bases

. €. Spot check blending of the color bages on an inter-
mix basis. .

7. Prepare cost data on £ingl color base formnlations.

8. Put out exposure study of Eniversal‘éinting Bases
in Two Purpose Cutside White and Cement and Stuceo White.
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‘ Improvement I the compatibility ratings for these bases
can be made, especlally in the Sealer-Coatey formulations,if the
Triton X-100 level is increased. S
Notebookss .

5495, 5828)

SALES DEVELOPMENT

O ). Gecllr

C. W, SECKER
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