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MEMORANDUM REFORT NO.__ M~Th6, SUPPLEVENT A
PREPARED BY: __ H, B, HBIKEL

UMIVERSAL TINTING BASES

OBJECTIVE:

To develop &8 line of tlating c¢clors which will be comw-
patible with o1l based a8 well as with emulsion paints. The
system should contain the same pigments and the bases ghould have
the same strength as the preaent Custom Color bases.

SUMMARY s

The Univergal Tinting System that hag been undsr develop-
ment has reached a point where many evident advantages to the pre-
sent Custom Color System can be established:

1. The new Un1Vﬂw£&1 bases are compatible with aliyds,
regulapr "Flow Kote" gualiby and PVAc-Sealer Comter.

2, Universal b&ﬂe& prdv}de inproved col@r development In
deep tome "Plow Kote",

3. From sﬁandpatn& of conslstency and general stovage
' atablility the Universal bases sve ahead of the Custom
Color colorants.

Incompleted worl:

1. ZImproving dey of alkyd products tinted with Universal
bases o deep tone %inta, At vresent, the unireprsal
gysban veprenents some sacrifice in the dry of 4inted
alkyd wnoduelbs.

2, Elfest of %&«ny on cempat hilivy, Ianformation cn this
gueshion ab vhisg poind ie verishle, dut inconclumlve.
The . abudy will be completed within 3 Hosz.
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3. Ko information of epr&ure geries yet a#ail&bi$o

&, Improving of color developm@n t of some plgmendbs in
B8lkyd tinting whites 1B desirsble.

INTRODUCTION:

, The search for a vehlcle fopr Universal bases staprted
in April, 1954, The first phase of the accomplishments was ra-
portad in Memorandum Report No, M-T456 prepared by C. W, Secker
and H. R. Helkel., At that time dahy@mte@ castor oil H-156
{DCO} had been found %o be most suitable vehicle when used to=~
gether with a wetilng agent. The most promising wetilng agent
was Triton X-100 (H-009) an alkv3w&ry3 ether of polyoxyetnyl ne
z2lyeol

Thiz report will cover the Jollowing sublesbts:
1., Eliminnting ¢hinner from Unlversal bases, ’
2. Establishing the optimum level of wetsing a@erta
%s Establishing best grinding procedurs,

. Rrbtending of Universael bases for light tone tiﬁ?%»
5. Intermixes of Universzal bases.
6. Improving colopr development of some universal bR3es

in alkyds.

T. Exposures.
8. Stcrage stabllity.
9. Dry of tinted wmateriel,

Above questicns will be handied each geparately,
1.  BLIMIWATING THINNER FROM UNIVERSAL BASES.

The odgrlesa thinner ﬁ»éga soems o impelr somewhel
the compatibility of the Universzl bases with the emulgions.
Wi@h the excepiion of W-079-base the Universal bases, becsuse
of the low viscosity and good wetting properiies of the Universal
vehicle {DCO + wetbing agent) have a cresmy consisbency even wibthe
out thinner. From standpoint of conailstency the thlnnerless Unie
vergael bases arg superlor to the Custom Color bases. In orvder %o
chtain the meximum color development hy wminimum sbtirering of eaul-
slon paints the consistency of binting base plays an lpportant
rolle

2. OPTIMUN, LEVEL OF WETTING ACENE.

In initial work the level of wetiing agent was arble
trarlly set ab 5% by welght of bhe tinting hese. Per the incr-
ganic pigunents this amount seemed in wost cages o be adeguate
syt bhe organis bases reguived up ,@ 100 wetting agent to heoome
compatible in suplsions, Decause She incwganic wRoes &xa % :
lwately tuisce an heavy a3 the opganic bases they natural
suire only half 28 wuch webtbing agend an the ¥§@&ﬁ&cﬁ uf
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amount of wetting agent egual by volume of ceolorant. The Triton
X~100 has been the wost promisiag weibtlong agent. However, 1% was
not able to provide sufficlent compatibility for U-622 base
{Molybdate orange) not even abt 10% level. W~030 base (forribe
yellow) requived Triton up %o 108 for gebting best resulis., For
W-622 bage another wetting agent suited better. This was Tween
81 {polycxyethylene sorbitan mono-oleste) that earlier had been
considered as a Unlversal vehlcle, “ween Bl sesmed to sult alsgo
cther inorganic bases as well as Tribton X-100, however, Twsen

81 ecould not veplace Triton X-120 in orgsnic bases.

| The best results were obtained by following amsunbs of
wething agents :

5% Triton X-1i00 o g5 Tueen 81

n n

W~679
§-695
W-303 ‘ ,
W-030 106 Triton X-100 op 10% Tween 81
W-622 10% Tween 81

¥-300  12% Teiton X-100

H-837 10% Triton X-100

. w »7 85 4]

H-205 "

In 2ddition b0 weSting egent & swall amount of Soya-
Lecithin is needsd for vhe inorgenice Lo aszsure cospatibillsy
with emulsions, ‘ ' A

When Universel bages wers subjected to oven aging aome of
them lost ¢helr compatibllity vhich might e caused by too low
wetbing agent countent. Hore deteilis abopt these facts and pros
rposed corrections ars given unfer the heading 7, Storage S5tebility.

3, GRINDING PROCEDURE

&11 inorganle Dases vere sulttble fop § Roll willl zng
a good fineness was obtained by grinding twoe passes. Of the op-
ganics only the W-205 base {iamp blaci) had heavy euough con-
gistency for § Roll will, The cther organics ware ground bobh
on ball mill and "AT Process”. Thess beses bhave 2 feondeusy O
becons thloxothroplic by grindirg. Balter Finensss was chtainzd
by "47 Procesgs” and therefore slso betber color development in
alkyda. The fineness of tinting bass doep nob geem Lo have much
influence on color development in Ghe enuipions, The opvimua
finenens 1s 0.5-1.0 wil. '
4, TEYPENDING OF [NIVERSAL PASES FOR LICED PONE TINTS

ey

The exiender way prepared by prindis

OO + 8% Triten £-100. %Yhe oonsenbrased o
with thils sxbended haad : Al wilsment roly
0 the gopresponding ‘ e soloy Jdev
mant of the szbended bases was erxcellzsnt Lo both alikyds ond omul
giong.
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5. INTERMIXES OF UNIVERSAL BASES

The present Custow Color system includes 70 cclor
families of which most represent intermizes between two tLinting
bases. To compare the Universal bages fo Custom Color systewn,
these TO color famllies were prepared using both fhe new and
ol1d tinting systems. The colops were made at 28/1 tinting level
in the light tone range and at 28/% level in the desp tcne.

a) Light tones

Custom Color light tone gloss 639-775 and Custom Colow
light tone "Flow Kote" 389-006 were tinted side by side with the
extended Custom Qolor bases and the extender Universsl bases in
that way alil TO colorg were obtalined in both gystems, The %ints
were brushed out and the coior match between alkyd end "Flow Kote"
was evaluated. After close comparison it could be concluded that
Universal system was superior So Cusntom Color systew 28 far as
color match between alkyd and "Flow Kotz is concerned excepd
in those cases where the monastral plgments (W-527 and W-785%
were involved. It should be pointed out that 53% of the 70 colors
include W-527 and 18% W-785. The poor zolor mateh of the wone
agtraly resulted from excess coler development in "Flow Kote'
and low color development in alkyds. Elforte to correct this
disadvantege are described under heading No, 6. ‘

The "Flow Kote' used in waking the mentioned tints
containg webtbing agent thal wmakes 16 guiteble for Cuatom Ceolor
tinting, The Universal bases already include webtting agent and
are thaerefore compatible in regular 3I8l-Line '"Flow Kete'. The
pame tints vsing Universal colorants weve wade in 301-012 "Plow
Kote" hy ecaleulabing the amounts of needed tinting hase aceording
to the Ti0s content of the white base, Tinting 3%1-Line "Flow
Kote" led To further lmprovement in favor of Universal pasesy
however, ¥-527 was s8till unsatisfaciory in many cages, ALl TO
colors were alsc btested ln FPVAc-Sealer Coater with favorable
results.

2} Dzep tones

A deep tone "Plow Kete" of 351-012 quality which is
adjusted %o the same TiO, content as Custow Color deep bone in
"Flow Kote” has been prepared for testing Universal colorants
in deep tone range. '

The concentrated colorents of Cvabonm Color and Unlversal
gystems were letdown in deep tone glos: and respechtive "Flow Xobteas',
In $his cage the over-all plcture in roepect of oolopy wateh De-
tween alkyd and "Flow Hote" f£ell in favor of Unlverszal systan.

Onee more 1t wWas notlised thad We527 did not develop sulflicient
calow depth In 2likyd. ‘
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¢) Cross blends of Cwsbom Coley and Universal Colopants

A few intermizes of Custom Lolior bases and Universal
bases were tested. When Only inorgeanlc plgments were involved
the colors were excellent, Where orgsnle plgments were used
the color uniformity represented a coupromise betwesn that ¢b-
vained in elther system above., The Custom Color - Univergal .
crogs blends were surprisingly good in PVAg-Sealer foater, ghowing
only alight colop variation at varlcug film thickmness.

6, IMPROVING W-527 COLOR DEVELOFMEKT IN ALKYDS

It was noticed that cross blends of Custow Coloy hases
with the Universals gave good competlidlliity in FVAc-Sealer (oater.
and 8lightly improved color developuent of the organic plguwents
in 2alkyds. This fact indicated that W-H2T ground in a vehicle
composed by blending DCO with RC-601 would probably not only ine
prove color development in alkyd but would also retard the excess
color development in “Flow Kobte” dand the color difference be-
tween 2lkyd and "Flow Kote" could i this way be minimized. On
the basis of this theory, & number of grinds were wmade in Ovder
to determine the hest RE-601/D00 patic., The ratio 55/45 resulted
in conelderably improved color wabeh beSwsen alkyd and "Flow Eots”.

Using this new ¥-527 bass consalning RC-001 a few mest
troublesome Intermixes with other pigwents were wade. n most
cases e£n ilmproved color match was okialned. In extended W~587
colorants tieallyd/DCO vehlcle around the blue pigment parbicles
was nobt able to provide better color development unless the exe
tender base alisc was ground in the combined vehicle of alkyd end
DGQ ] .

The above described wahlelie combluetlon could probebly
also be successfully used in conjunedlion with other piguenta whose
color development in alkvds leaves rcom for improvement. Blerding
RC~-601 in Universal bases would ualortunately incresse (he vis-
co3ity bubt would probably be slightly advantageous in regpech of
dry. DBesides iluneoprporation of RG-HL0L in Unlversal W-527 base, re-
placement of Trifton X100 with other les3s hydrophilile wetting
agents was fried., However, this approazh 4ld not lead to any
improvement.

7. EXPOSURES

To determine bow Sthe Universal bases will compare vith
Custom Colopr colorants when used Tor tlating exberior Trade Sales
Products, an exposure serles was preparad (Mo. 1509%) by tintin
301888 Tuo Purpoge Outeide White, (01-910 fement and 3:tuccn
and 2067-321 Vieyl Magonry Paint. These seme exberlor produshe
were doped with plain Universal vehicle b determine whehher 1%
will adversely effechk wildew raai ee (Ho, 1800E), The Tirsy
expopure informetion svallable within end of September, 1353,
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§. STCRAGE STABILITY

The Universal calorants were subjected to oven ag;ng
for determination of the ir gtability characterishics. After 3
Y¥os. oven aging st 120°F 1% conld be established that the general
sondltlion of the bases was good, oll seneraition and getiling beilng
lesz prominent than in Custom Color Sysitem. The W-527 end W-300
bages vave, however, & tendency in Ekin peadily, but we are in-
¢lined to belleve that skinning will not vccur when the colorants
are packaged in tubeg. Purther work o0 incovporate an effective
antl-gkinning agent is in progress, howaver. The pleture of coler
development after aging was less encouraging. In this pespect
the organic pigmente were patinsfactory, however, the invrganic
colorarts had logt some of thelr adillty to deve&op color in
PVAc-Sealer Coter. Ons of ﬁhw warganic bapes, the ¥W-022 Holy-
bdete Orange, ground with DCO + 108 Tween 51 (instezd of 5%
Triton X-100) wag satisfanct arily u%aper%ible after ggling even
in Sealer Joater. This fact gives rise $o the bellef thet highey
level of webting agent and »be use of Tween &1 could provide
hetter stabllity for 2ll inocrganlics. Ia this aspect a new zerles
of inorgeanilc bases &%t 109 wething gent level wes preparved and
repeased oven aging of these c¢ommenced. '

‘ Begides stebllity of oven aged colorants the stsbilléy
of “inGed material was checked. One month old roow sampies of
all 70 color families were brushed out and panels were compared
%o the inisial ﬁcatlmgs. The most vmnayibu us eolor changes
notices ware those $ints including W-300 BlN.red., The pailern
wag unifora ahawﬁng excessive color developuent of this pihn@nz
in "Flow Xote". The same condition although very sliightliy leas
praminnnt was Qbaervmw in the pregent Gustom Color System. ALSO
¥=-5287 in "Flow Koﬁa seemed €0 becowe darker on aging. The other
eolor changes in "Flow Kote" wers of minor gignificance, The
tinted alkyd paint in light toaes were stable, bub the deep Lones
in many cases showed & percepbadle Ilnclimation for getting iighter,
This latter change is ﬁwigauﬁ nowever and 1s prodbadly nol conmer-
slally Sigﬂifiﬁaﬂug The most attenSion with respect to colow
drift hasg to be pald Lo W-300, The spesd of this darkening was
tested and 1t could be stabted thet the first pesrceptable change
took plece six h@aﬂs after the ved tioting base had been dlsparsed
Into "Flow Kote". WiShin 2% hours the change had bagome Ob-
?PP@LOﬂ&bl* and ﬁa& gataxng worse [rom dey bo day., IU was bried

by lowering the amount of webidng azent to avold the excessive
amulsely ic&tlow of the BON-red but this aynrﬁwﬂh falled, Lt wighd
be worth memtinuing that the ¢olcoy <hioge of BON-red in P@ﬁﬂ'
Sealer Ga&ieﬂ iz conpideradly slcwsey eré less prominent than in
*FJav Fose'., This wighs be ﬁnvsnd ey lower emlsilylag mbill,y

£ the Sezler Coabsr op also by L e?aiﬁ”vibg of BCH-ped 50

‘("

cﬂ:¢e gonditicons in thia product {"Flew Kote" pH-9, sealcz 3339

g« 5,3 This color drift alter tiab
s considered auffliclently geeet Lo
2 the system.

ng with uvgeo in "Flow Xowe”
3 the uwse of these th
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9. 'DRY_OF TINTED MATERIAL

When Custom Color deep Lone g&ess(639«712 ﬁag gigged
with Universal colorants at 28/3 level ﬁdeesggt_geapeet ver
doteimental effect on dry was noticed, &n.tn;g éisgbtrue e
BON-ped caused by far the slowest dry. This is B180 trus 1n et
our present system. To determine mhich&u& eggg, gzteAﬁaa Conod
s moat responzible for retarding ALy . ‘maing to the decpest
gigg.ncghigdtgg§'iﬁ%icgte% that the predomiguat retarding effect

was contributed by the DCO,

: ays for improving the dry have been considered
and tested%&nghg'gast natural approcch WasS ineorporaticp.og S
drier into the base, Spob tesis fell in favor of lead gfg.m
thenate but Pecause additional thilaner was undesirablg b 81'
drler s8 100% solid had %o be dissolved in the colorant. Dis-
solving well in DCO and improving the dry consiﬁarably,'leaﬁ .
naphthenate seewed to be a suitable solutlon for the dry pra?lema
However, incorporation of Pb-drier in the organ}s saloramts e
sulted in interference of the compatibility with emulsions.

A number of other driers were tested with no BUCCERS,

. _The incorporation of & smell amcunt of Chinawood 013
{10% on the 011) is also being considerad, and preliminapy results
are eancouraging, To definitely establish the sisvation, Custom
Color tints and Universal tints with and without lead déiwr %@g@

tested pide by alde for dry &t vaprled oint 4
are iliustrated in the tabgé éﬁggggad tinting levels, Regults

TACK FREE TIME IN HOURS
OF TINTED CUSTOM COLOR GLOSS

PL % TP PONE :

Pigment DEEP TONES RN LIGHT TONES

28/4 28/2 28/2

Plgment 8T A B ¢ A B 8 a B

Sngimteﬂ 8 , o 5 -

679 16 20 B g9 19 g 8

gz§g§ 6 20 8 2 1» 8 7 8T = atandard whin
wmg30 16 2? T10 11 8 15 & = Cushom Colow
noex0 7 8 7 8 13 8 8 B = Unlversal
wésgd qg s 8 § 13 6 8 ¢ = Universal +
R, ac gg : % ig g g Fh-taphthena
W57 % 16 . 8 B 7 8

W~205 8§ 20 <20 12 6 14
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Comments: In 28/4 deep tints both Sustom Color and Universal
tints are considéraply siower in dry than the untinted white, the
universals beling wmuch worse than the Custom Colors, The Pbe
naphthenate addition to the Universal bases zeemed to have re-
markable effect on dry (amount of added Ph-napnthenate 1/3% by
weight of tinted material). ’ .

In 28/2 deep tone the Custow Color 1s only slightly
better than Universals. ' '

In 28/2 Lisht tonme the two binting systems sre about
equal. Burprising 1s the fastest dry of ¥W-300 tints., Iin desper

tints this pigment had an extremely retarding effect on dry.

BOE-red iz & manganese salt, the struecture resembling Mn-naph-
thenate. Thia pigment wight in light Hints act a3 a drier but
when added in large amounts in deep tones it inhibits the dry.

, It peews likely that & dey improvement for universal
hases could be chtalned by using less Pbe-naphthenath than in

the above testa. As meanbtioned previounely the Ph-addition iupairs
the compatibility of the crganic bases with bhe emulsions. In
this respeet the W-785 {monastral green) is worst. Tests were
conducted o determine how wuch Ph-drler this bese will tolerate
without losging 18 compatibility. The answer was discoursglng -
even 1% Pb-naphthenate {on the colerau:) caused noticeable ine
compatibility., '

A% this point it would appear that the dry problem
might be most favorably solved by incorporeticn of additlonal
drlers to the sirdrying tinting whibtes preovided that this would
not ceuse skinning in 4 /8 f£iiied cans. It bas alsc to be taken
into consideration that further dprler 8ddliliom in the present
white bases could lead $o serious film brittisness. On the othey
pand the small amount of non-drying wetting agent that will be
incorpovabed in the white base in conjuancblion with the unlversal
colorent might plasticlize the film, prevenbing brittlensss caused
by excesd drier.

. The dry problem was GlLmcussed with MHe. L. Hubbuch
who was inclined to helleve $uat the Lavorable affect of Po-noph-
phenate aight be @ result of "scaping” the filwm rather than a
catalytic dry action.  This thought 15 confirmed by The fact
$hat “he universal + Pb tiuts reached the "amet-Go-touch™ sbags
faster than the Custom Color bHianbts although the latier overtooik
the tack-fres state in lesser time., HMr, Hubbuch guggested besting
ofher scaps, S01i¢ zince napbrhensiis hig been ordered Irom supplier
and will be tried ez soon as 1% is recaived. :

HOZEROOK: 5826, 5979, 5980
T ' SALES DEVELORMENT:
PR LV
26 AR A j’i/ Mo e "M
Tz mbs 2, R. BEIKEL °
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