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MEMORANDUM REPORT NO, F.lO02

"MONASTRAL" BIUE

EFFECT OF DISPERSION TECHNIQUE AND USE OF
NEVW FLOCCULATION~RESISTANT PIGHMENTS ON
FORMULATING PROPERTIES IN "DUCO" AND "DULUX”

INTRODUCTION:

In "Duco", formulating utility of W-505, "Monastral" Blue
dispersed by ball milling (standard factory dispersion technique
pricr to pericd covered by this report) is limited. Ball mill W-505
induces objectionable red stresking under the action of the buffing
wheel when wed in significant quantitles, especially in metallies.
A&s & result, blue metallics have begen formulabed on a considerably
more expensive Indo Blue W-594 basis. Ball milled W-505 also -
exhibits a red "flop" or two-tone causing difficulties in matching
some competitive color offerings.

B-614 {ethyl cellulose} must be used with all "Duco”
colors formulabed with ball mill W-505 to control flocculatlon.
Addition of B-614 reduces tinting lacquer solids, lowers unpolished
gloss siightly and increases length of required mixing time, all
undegirable effects, FPrior %o adoption of R-614; complaints against
light "Duco” colors contalping W-505 attributed To flocculation were
received; complaintg resulted from increasing blue intensity in
circulating systems or loss of color and aoctual visible floceulate
formation, upon temporary circulating system shutdown. : '
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. In view of these defleciencies of bhall milled W-505, a
research program was undertaken at FPlint under Project F-10002
to lmprove the formulating utility of "Monastral® Blue in "Duco'.
Approaches studied involved upgrading of quality of. dispersion
of W-505 through "49 Process' or "RX" grinding and achlevement
of an improved property balance through adoption of new "Monastral"
Blue pligment forms to replace W-505. In the latter case, new
flocculaticn~-resistant "Monastral' Blues(Pigments Department's .
BP-366-D, Ramapo Lake and BT-373-D toner: Orchem's "Monastral" Fast
Blue BNF were consldered the primie candidates.i ' Flint research
objective was simultaneously established to determine if these
flocenlation-~resistant pigments offered formulating advantages over

K .

W-505 in "Dulux".
SUMMARY AND CONGLUSIONS ¢

1. In "Duco", optimum "Momagtral" blue formulating proper~
ti=s were achleved through use of the "U9 Process" dispersion
techniques. "49 Process” dispersion yielded substantial improvements
over ball mill ground material in resistance to red streaking and in
strength and moderate improvements 1n early gloss retention on
exposure, wnpolished gloss and flocculation resistance. (Table I)..

' 2. Improvement in red streaking resistance gained by "49
Process” dispersion will permit formmlation of much of the blue
metallic color range on a "Monastral" Blue W-505 basis with a re-
sultant improved cost picture due to reduced requirements for ex-
pensive Indo Blue, W-504L. Improvemenbe in flocculastion resistance
was not sufficient to z2llow elimination of B-614 from colors con-
teining W-505.

3. The Pigments Department's new floceulation resistant
resinated ‘Monastral” blue lake, BP-366-D, did not offer sufficient
advantages over W-505 in either "Duco” or "Dulux” to compensate for
its cost premium of 20.93 per pound of toner above the cost of W~-505.
{Tables II and IIT) i

. 4, =7-373-D and "Monastral" Blue Fast BNF, flocculation
resistant "Monastral' blue toners offered by the Pigments. Department
and Orchem, respectively, were of no interest in either "Duco" orp
fralux” because of hard pigment texture which created unusual dis-
persion problems and because of lack of important. property advantages
over W-505. (Tables II and III) .

5, In "Dulux", replacement of W-785/W~630 by W-505/W-630
‘pigmentations in the formulation of light blue-greens reduced color
drift in accelerated circulating system stability tests (Figure 1 ).
In "Duco” formulation of this color range with elther W-785 or W-505
vielded equivalent circulating system coloyr drift(Figure 2).
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' AGTION TAKEN OR PROPOSED:

1. The Production Department has specified excluslve use
of "9 Process" grinding for all future factory manufacture of
"Monastral® blue "Duco” tinting (253-0505).

2. In "Duco", the "Monastral” blue tinting content permitted
for formulating use wlthout expectation of red stresking upon buffing
has been increased from 15% to 20%. :

o 3. The "Dulux" green formuiating practices have been re-
vised Egﬂgermit "Monastral” blue/Ferrite formulation of light blue-
green 58 . , ,

CONTINUING LABORATORY WORK:

Pertinent exposure.seriea will be followed.

DISCUSSION OF RESULTS:
Effect of Dispersion Technique in "Duco":

' ~_The "49 Process” was found to be the optimum dispersion
technique Tor "Monastral” blue pigments in "Duco” (Table I). Use
of the "U40 Process" in preference to the ball mill grinding technique
gave imwroved resistance to red streaking under the buflfing wheel in
metallics, increased tinting strength, lmproved unpolished gloss and
reduced flocculation and lmproved early gloss retentlion upon exposure
(TX-5200)}. Tinting prepared using the RX (two roll mill) dispersion
was superior to "49 Process” material in degree of freedom from red
"£lop" but was only equivalent to ball mill tinting in the other
formulating properties under consideration. The rolls dispersioen ls
considered dangerous and costly and formulating advantages gaired
by decreased red "flop" were small in comparison to those gained by
-improved streaking resistance and increased strength of the "4g9
Process" tinting. ‘ _

Use of "u?_Process" W-505 tinting (253-0505 now manufactured
exelusivély by the "49 Process”) in combination with improved zinc
oxide free Milori Blue, 253-0582, will significantly reduce costs of
medium and dark blue "Duco"” colors by replacing expensive Indo Blue,
Chromium tetranhydroxide blends required by past formulating practices

to gein adequate streaking resistance.(Refer Release letter F-522)

Flocculation-Resistant “Moﬁgstralf Blue Pigments in "Duco":

' A comparison of formulating properties of W-505 and new
flocculation-resistant "Monastral" plgments offered by the Piﬁments
Department and Orchem is presented on Tabls II. Laboratory "49
Process' "Monsstral" dispersions were compared for all properties
except color drift in circulating systems; here plant ground W-505
served ag the control.
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R The present forms of BT-373-D and Orchem's BNF were of
no interest because of hard pigment texture. %49 Process" dis~
persions of both pigments were extremely gritty. Grit could be
eliminated by ball mill or slurry grinding but streaking resisgt-
ance and strength of such dispersions were lnferior to even the.
gritty "49 Process” tinting. The Pigments Department recognizey
the deficiencles of BT-373~D and expects to introduce a flocculation-
resistant toner having improved texbture and strength in about cne:
y@aro '

BP-366-D was the most promising of the flocculation-

resistant pigments invéstigated (Table II). It offered a definite
improvement over W-505 in ref§istance to red streaking under the
vuffing wheel in metallics, @xhibitved less red "flop" and generally
better metallic two-tone than W-505 and was superior to W-505 in
inherent flocculation»resist%ﬁoe, Light blue-green tints (Nile Green)
formulated with BP-366-D without B-614 showed less color drift in
a elrculating system than matching W-505 formulations with B-614.
(Table IV and Figure 2). However; BP-366-D was 15% weaker in tinting
strength thgn W-505 on an equal toner basis and sells for a cost
prenium of $0.93per pound of toner over W-505. Except for small
differences in gloss retention, durability of "49 Process" dis-
perglons of both pigments were equal upon four months Florida ex-
posure {(IX-5200). : '

Analyzing esch advanbage offered by BP-366-D, the follow-
ing was observed: The improvements in red streaking and red "fiop"
gained by use of BP-366-D are, of course, desirable. However, up-
graﬁing of streaking-resistance of W-505 achleved by adoption of the
"ho Progess” dispersion technique will permit a very substantilal
expansion of the area usage of "Monastral" blue in "Duco". The
additional reduction in streaking gained by use of BP-366-D uay not
have commercial significance. The limiting effect of red "flop" on
the use of W-505 only applies to a relatively few colors. No sig- .
nificant complaints have been recelved agsinst W-505 containing
colors relating elther to flocculate formation or to color drift in
circulating systems since the initiation of the use of B-614, there-
fore, the improved inherent flocculation-resistance of BP-366-D
does not appear to be required at the present time. Use of BP-366-D
would permit elimination of B-614 in the formulation of "Monastral"
blue with s consequent slight improvement in gloss, higher solids
and reduced mixer cycle. These latter lmprovements, while desirvable,
~ are small in ccmparison to the cost premium commanded by BP~366-D.

To conclude, under present "Duco" formulating requirements
the sdvantages offered by BP-306-D do not appedr of sufficlent value
to compensate for its high pigment cost and strength deficiency.

We do not propose adoption of BP-366-D in "Duco" at this time.
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Flocculation-Resistant "Monastral” Blue Plgments in "Dulux”:

) BT-373-D and Orchem's BNF offered advantages in metallic
red "flop” over W-505 at the expense of reduced tinting strength.
. Low tianting strength of these two plgments appeared to be dus to
grinding difficulties induced by hard pigment texture (Table IIT).

BP-366-D yielded only higher grinding solids, improved
grinding consistency and less metallic red "flop" (as compared to
W-505) to compensate for higher pigment cost at equal strength
{rable 1II}. BP-366-D was superior to W-505 in flocculation-
resistance by pour, storage and rubout tests. However, this im-
provement is not presently required since no pignificant complaints
due to flocculation of W-505 colors have been received. No limprove-
mente in circulating system color stabilitycould be demonstrated for
BP-366-D over W-505 in "Dulux" (Table IV and Figure 1), Exposure
Series TX-5277 has been prepared o determine comparative durability
of W-505, BP-366-D), BT-373-D and BNF. Four month Horida exposure
results will be avallable in "Januvary 1954,

Formulation of Light Blue-Green Tints{

"Duluk” ‘ e

- Circulating system color Grift of Nile Green(typlcal
blue-green tint) was substantially reduced by formulation with
W-505/W-630 combinations in place of W-785/W-630 pigmentations re-
guired by past formulating practlces,. (Table IV, Figure 1).

"Duco’ :

:  Nile Green formalated with either W-505/W-630 or
W-785/W-630 pigmentations exhibited equal circulating system color
drift. (Table V, Figure 2) S :
EXPERIMENTAL DETAIL:

Test Methods:
A, Color: v
 Hue and brightness were compared visually from spray-
outs over 4" x 6" cardboard panels in the case of white tints and

from sprayouts over undercoated 4" x 12" Bonderite panels in the
case of metallics. , .

.

B. Tinting Strength:

‘ Strength was obtalned by means of a graphical compaul-~
son of colorimetrically (Colormaster) determined lightness values

of 95/5 (pigment ratio) tints of white and the "Monastral" dlspersion
under consideration. 49 Process" dispersed W-505 was selected as
control and assigned the strength of 100%. -
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¢. Two-Tone and Red "Flop"s:

Metalllc Two~tone and red "flop" were determined by
visu%l comparison of sprayouts over undercoated 4" x 12" Bonderite
panels. .

D. Flocculation:

- Three tests measuring degree of flocculate formation
of "Monastral" dispersions were utilized. These tests were considered
indicabive of flococulation diffliculties that would be encountered
commarcially upon temporary shutdown of g ecirculating system. The
tests were performed using 95/5 (pigment) white/"Monastral" tints.

i Pour—put»tesf:

Y

* A celor card was sprayed as soon as possible.
after preparation of the tint. Pour-outs of the same tint were then
made over the sprayed card initially and after one, two and four hours
unagitated storage. In the case of "Duco", material to be poured was
thinned to yield a consistency half-way between package and spray
vigcosity. "Dulux" was poured at packege viscosity. Apperent loss of
strangth of the pour indicated floceulation. The difference In lighthess
between pour and sprayed background was conslidered to be a measure of
the degree of floeculation. Visual comparisons were made in collect-
ing the data presented on Table I. The ratio of the colorimetriecally
- determined lightness of the . pour ~ to lightness of the color card is
presented on Tables XY and IIT.

The tint was thinned to spray viscosity and
stored in a glass container. Plocculation showed up as uneven
sgegliomerates of pigment on the walls of the bottle. Both the storage
and pour tests for flocculation were modeled after testing method
#602, "Evaluation of Automotive and Refinish "Duco", Testing Methods,
Parlin Labovratory”. _

3. Rub Test:

: o This test, limited to "Dulux", consisted of ,
rabbing the freshly sprayed £ilm just prior to set-up. If significant
bive flocculabion had occurred since sprayout; rubbing broke down

the flocculates resulting in an increase in blue intensity of the

rubbed area as compared to the unrubbed area.
E. Circulating System Color Drift:

- Matches to Nile Green (246-55879 - blue-green tint) were
prepered Using comblnations W-63. and the "Monastral" dispersions
specified 11 Tables IV and V with white and black {1f vequired).

Tn the case of "Duco", 5% B~614 (based on tintipg) was added to all
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matches sxcept the one Tformulated using BP-366-D. These painis wers
sged 10 days abt packsge viscosity, mixed by spatula, reduced %o

spray viscosity and char%ed into & laboratory gallen porcelain erock
with stone pebbles at a 40/80 grinding ratio. Samples were taken from
the mills after the specifled grinding times. Triplicate independent
gprayouts of each sample over cardboard were prepared. Bach panel was
colorimetrically analyzed in the following mevmer: Colormaster "G",

- "R" and "B" values were measured according to the absolute method of
operation of the Colormaster described in Englneering Department

- Report DED-X~-52-44., "G", "R" and "B" were utllized to calculate tris ..
stimulus values, X, ¥ and Z, by the relations specified in DED-X-52-44,
The trichromatic coefficients, x, and y, were then calculated from

the tristimulus data. The arithmetic averages of the Y {lightness),
the n and the y values of the triplicate sprayouts of each sample are
vresented in Table IV and V. This data was graphically analyzed as
C.I.E. plots on figures 1, 2 and 3. The diameter of the cirecles on
these fipures was selected to represent approximate confidence limits
for the determinatlions. , :

‘ in this experiment; circulating system attrition was simu~
lated by pebble mill grinding to save time and materlal. Figure 3
shows that color deift upon pebble mill grinding followed the same
ourve a8 drift in a five gallon model of the type circulating system
Cused commerelally. ’

: Hile Green was seleeted'fer siudy because 1t was consldered
rapresentative of the type of color, formulated with "Monastral
blue, most subject to color drift difficulties.

¥, Red Streakings:

Red streaiing under action of the buffing wheel
in "Duco" was determined forjTvophyiBlue (281»55656,» 11/22/50)
matallics formulated using the "Monastral” dispersions under con-
sideration. Sprayouts over 12" x 26" undercoated panels, baked

29t x 180°F. were prepared for testing. Film thickness was held

at 2.0 ¢ 0.2 mils. The streaking test comsisted of buffing the
panel ifl the normal manner followed by buffing with the edge of
the wheel. In the second buff, the wheel was applled on edge at
the top of the panel under light pressure; as the wheel was brought
down the panel pressure was incressed gradually until sufficient
pressure was applied near the bottom of the panel to burn into the
fiilm. Several passes with the edge of the wheel were made for
ecach panel. Red streaking showed up as a red smear along the area
hit with the edge of the buffing wheel. Severity of red streaking
of comparative compositions was rated visually. :

_ Tvophy Blue was selected as test color sinece
customer complalnts of red stresking against Trophy Blue as formu-
labed with ball mill W-505 caused virtual elimination of W-505 from

biue meballic formula@ions. K

FLINT LABORATORY

R [} Fadan_

» R, J. Fulmer
RJPramy
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TARLE II

HEW ?Lﬁﬁ@ﬁﬁhmiﬁﬁwﬁﬁﬁTSTﬁﬂﬁ "MONASTRAL" BLUE PIGMERTS IN "DUCO"
"Ik PROCESS™ DISPERSIONS

Pigme
. ) W=505 : '
__Systen _ - Lode | Property Control | BP=366-D |1
i . | Unpot ,60°Gloss 85 85
H-505 3 B=253-N-7056 | Grit Grit F?ee Grit Free |\
o BP-366-D : F-253-X-7117 | Solids | 3k .4% 33.48
Hasghone 1BT=373=D 3 F=253-N=7016 | Brookfield 20RPM |3100 ©p 1200 ep
|BNF ¢ F=253-N=5078 | Viscosity 10RPH | 4500 1200 '
4RPH | 7500 1 1250
Pinting Strength | 1008 85%
White Tint We=505 4 ?a&ng%»?OQB Colors - v ' v
ﬁwsgi“}ﬁemsbra} |BP=366-D 3 |, Hue Control . | Green 1
poney = 9575 BP-363-D 3 F=228 . Brightness Control | Dull {
Without B-614 - |BNF g .?»253~K-5’07 Floceulations ‘_ L |
' Pour-out test 1;" 1,06 1.0
Storage 72 Hr(2 i 10
Hetallie W=50% 2 P=281-N-7026 | Hue (head on) Control Green. & 1
BP-366-D 3 ¥=281-N-7027 . , : Dull
Mengatral toner/|BP-373=D 3 F-281-N-7028 | Two-Tome = |Control | Greater |
W«g& = S0/10 BNF 3 F-281-N-5095 | Red "Flop™. b [ !
=505 3 Fe281-H-7039
Frophy Blue |BP=366<D : F-281=-N-TOBC | Red Streaking 5 8
281-55656 dated |BT=373=D-: F-281-N-TO4l| Under Buffing
11/22/50 [P : P=281-N-5095| Wheel
! Color change in Control 1/3 W-505 -
M-505 3 F-253-N-7108| simulated cirou~ | (With change |
Kile Green 1BP=366=D : Fo=253-K-TOL0| lating system B-B1%}) gigxlzgut |
' [ See Table IV & Fig. 4
?igmeﬁ‘«" Cost per pound of toners $ 3.85 $ 3%.78 | 4

{1} Ra%io of lightness of pour after 4 hours mtdis?urbed storage o E.ightneas of &

gard,

{2} Laterial stored mzimazz “hed In g,'ia:;s. conbainer: preseince of b’me floooulates o
container noted alfver ?é ﬁ&&f?

NMumerical vahilneae

498 ;Jr comm &

% = Yederates

o B mwmaney
! tata oy
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WABLE III-

“47 PROCESS” DISPERSIOﬁS

. NEW FLOCCULATION RESIS’I%K” "RONASTRAL" BLUE PIGMENTS IN “Dé}hﬁ‘

i 1? _:Z. g :
- . W50 1
Sygtem Code ' ?rqperty A Con%rgl BP=36G-D
o aris Grit Free | Grit Free
W-505 3 F-42-N-T069 | Solids e7% - 39%
BP=366-D 3 Fei2-N-T067 Bx’eokfiel@ Visc:{a .
Mill Base BP=373«D : P«42=-N-T0T72 | Init: 20 RPM 780 ep 325 ep
: BNF ¢ F=li2-N-BOT} 10 RPM | 1460 hho.
. ' o 2 Mo: 20 RPM ‘ 718 _3!-20
10 RPM | 1360 340
[ we505_ & P-92-N-7070 i [
: BP-366-D : F~02-H-7071 | Masstone Gloss | v o
Tinting Enamel BT=3%3=-D 3 F=92-N-T073 60° - o0° 93°
BNF 3 F-02-§-T075 -
) ' i’mting Strengithl 100% 100%
Golor:
W=505 3t FaQ2=N~T7020 | Hue Control Egual
White Tint | BP=366=D 3 F=02-N=7021 | Brightness Contrel | V.31,Dull
Y3 /Monestral | BPF=-373-D : F=-02-N-7022 | Flocculation:
Tener - 95/5 BNF 3 FP=02-N=T203 | Pour-out test{l}g 1.01 C.96
- Storage (2 1 : 9
N Rubecut (3 Strong Waalk
=505 § F=102-N=7020 { Hue (Head on) |Control | Green
Metallie BP=366-D : F-192-N-7030 | Brightness Control Equal
¥onastral Soner/ | BT-373«D : F=192-N=7031 | Two-Tone {Contred | Baual
W=k = 90/10 | BNF 3 P=-192-N=-T107 | Red “Flop" -6 10
W=505 2 Fa02-0-5124 | Color change in - Hio advanw
Nile Green | BP=366-D 5 F-92-N=5125 | simulated cir~ |Control We505, S
BP=373=D ¢ F=02-N~TO17 culating system |. and Figur
“zgmenﬁ Cost per pound of toner 1% 3. 85 |4 4,78

il} Batio of lightaeﬁs of pour after # hav 8 unéisturhed sﬁorage to lightness e?

coloy ¢ard.

{2} waterial stored undisturbed in glass containers presence of blue flogculates
of conbainer noted after ?2 hours,
{33 ﬁn@afeﬂt strength of area of color card rubbed Just pr’cr to get-up of the en

ith strength of mmrubbed aveas.
o epqeaz Ragings

10 = None:

5 e Moderate;

; = Spyere,
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“puco® COLOR

TABLE V

APPROXIMATE MAWCHES TO NILE GREEN

TRIFT OF “"MONASTRAISY UNDER CIRCUIATING SYSTEM AWR.LTIG

%oaastyag , _ I Sourge of
, Dicpersion | B-61% | Circulating Time of | 60° _
dode ?igmens Hethod i Content Action _eircula%ien' Floss ¥
| | Tost ial 78 |23,
o { Plant , { Rotation in | 24 v, 73 23,
#253-NuTI08] WeB05 | 3G Prosess | 5% - Pebble Mill ?-3-8 hy, 80 |23,
‘ 96 hr, 82 |23,
i2 day 87 | 2%,
: Initial 77 | 24,
o A Rototiom in 2k he, 78 28,
- G«253-0=7010 :E‘;Ea:ié&ai} Iab, 02 | Pebble M1l | 48 he, 78 | 2%,
i 49 Process | 9% nr, 80 | 25,
12 Gay 80 25,
_ | | Inisial 80 | 25,
' { Plang | Rotation in | 2% hr, 80 | 25,
Pe253=§=7110| W=785 VY Procese| 5% | Pebble M111 | 48 nr, 81 | 26,
» | 96 nr, 8L | 26,
12 day 88 '] 26,
{ Passage Initial 78 | 23,
| Piant * j Through Small 1 hr, 80 23.
F253-N-T108| §=505 | 40 Process| 5% Scale 2 hr, 80 | 23,
, Cirveulating i1 hr. 80 23.
System 24 nr, 75 23
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