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W .. .. A8 o portion of our cooperative work with the Lead Industries
Assoclation, e study wes made of the ease of mixing, dispersion, cnd
grinding of various vhite plgments mormelly usad in house paints, in a
re of €0% (2) end 408 (48) (as used in the SWP vehicle). -
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Micrs. . For the first comperison, pastes vers prepered with equel
cYolumes of oil per volume.of pigment. The pigment tws added to the oil
;A 'the plostograph end allowsd to mix for 20 minutes. The plaaticity
~Curves thus produced showed & peak plasticity recding at the time of
< final pigment addition, followed by a lowering to o nearly constant
gr¥elus ot the end, The crea under the curve should be proportional to

%o 18 work done in mixing the paste, end wes determined bty count the
_!f{l’!ber’ of unit squares, ! toe
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Plestograph Mixed Pastes With Equal Volumes of 01l per Volume of Pigmont

Gallons Gellons Plestograph Reeding Curve

pigment Pigment oL at 20 Min, Peck  Aren
&% Q. P, Basic : A

Carbonate - 18 dry 100 175 85 55 80
Putch Boy Dutch

Bagic Carbonate " ® 65 160 150
Dutch Boy HIS :

Raele Cartonete " o 80 20 o8
Putch Boy 11l A

Besic Carbonate o L ® 85 - 1000 583
Sublimed Basle _ ‘

Sulphate - 9 dxy - L ¥ 110 350 275
Ozlo 412 Leaded Zine L] L 108 - 215 127
Anctase Titanium L

Dioxide - 1408 dry S0 ® Toodry tomix 1000 © -
Rutile Titaniunm

Dioxide - 2178 dry 00 . " ® ® n.u 1000 . -

Megnesium Silicate | E _
20 F dry 100 " 40 12§ s2 /

Precipiteted besic carbonote white lecd Dutch Boy 111 shows its
characteristic poorer mixing properties compered with the usual types of
corbonate, This is recognized by tho producer. "Anctese Ti0, shors con-
piderable rosistance to mixing, as does rutile. There arc indications,

however, that rutile 2175 dry has better nixing qualities thon anatcse
1403 drv.

The next step was to compare the pigments on an equal plrsticity
basis, in preparation for grinding tests. By verying tho cmount of oil
the plasticity wos adjusted so that in all czses o recding of 100 units
wcs obteined on the plastogreph aftor 20 minutes. Before cddition to the
plastograph the pignent ond o1l vere mixed together with a spetuls, using
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the pinimum emount of work mecessary to obtain a homogeneous paste.
These pastes of equal plasticity were passed through the 3-roll 8" Kent
sill end the plasticity again determined. The production rate wcs noted,

: " attempting to grind all pastes to the same fineness. The magnesium sili-

cate vas ground as fine oe possible, while still mointeining a reasonable
production rate,

) As an cpproach to an estimate of the portion of the binder coming
under the influence of the surfoce forces of the pigments, oil ebsorption
velues were determined using the stenderd A.S5.T.M. method, using the 60/40
blend of raw linseed and Z;-Z; bedied linseed. The gellons of "boundh oil
sere determined from these oil absorption velues, "Total" oil is the total

o apount in the mixture. "Excess™ oil is the totel oil minus bound oil.

An asswption may be made that the bound oil elings to the pig-
pment particles end does not contribute to a lowering of consistency as
does the free oil, On this bésis the volume of Pfrec® oil wes celculated
per volune of pigrment plus bound oil.

Examples

128,3 gollons totol oil per 100 gallons pigment
51,9 " boundoil ® ® » "

76.4 @ freeotl ® 'm = U
6.4 __ _ 50.5 gcllons free oil per 100 gallons
100.0 + 51.9 pigment plus bound oil, -

See chart on moxt pege. °
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i pestes of Equal Pre~Grind Plasticity

. 01
Plosticity Absorption  Free 0i1
e . o pod
e =2 3 33
. jgé gsg ;; :3 E;g
- 4 5 £ - 2
g § £§ 8§ - - § §g 8 &
S o° Qe [ e ] B
s $f 3 8. 2 & &7 43
E oy &, 0§ g8 ST T R
& ~ = ¥
i 5k & 29 ¢ 4 33 d:
g=d - sy, p, | : -' SR
[ <7 B.C.WL. 105 40 .45 s5-1/2 128.5 7.2 g9 76.4° 50.8
ity Dut.ch Boy Dutch .
; -’ B.O‘W.L. . . 106 %0 50 4-5/4 1%8.8 6.9 49.8 8900 5954
T Duteh Boy EYS - - : :
BCWL, 105 40 .39 4-8/4 127.7 6.6 47.8 80.1 54,5
ﬂ."‘nutchso m - S | '
'.&xbumed a.s Wl.100 25 .57 61/a. 1775 9.8 66.5 111.0 66.6
0226 412 ' o : : |
Leaded 2inc 01 25 .7 el/2 1m.e 10.5 85.0 106.8 64,7
dnatose 740, 98 57 .25 6 . s00.7 50.8 127.1 175.6 76.2
Ritile 140, 100 40 .20 5-1/2° 305.1 27.0 120.5 184.6 s3.
H‘zgsti,un ' S ' ’ |
Sllicate 10 107 .45 2 131.2  20.9 63.5 67.7 41.4
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. Two mixed pigment pastes were prepared to compore the ccleculeted
- plasticity of mixtures of two or more pigments with the esctunl plesticity.
The oil requirement of the mix wos calculated on the oil required by the
individual pigments to produce & 100 unit plastiecity mix. Actual plesti-
.cities were found to be slightly lower then the predicted 100.

Blesticity . .
) Before After Production Rate :
Y gnste Contont Milling Billin Gals. Pig.(&. Fineness
= . 50 gal. 1403 dry 20 . 89 0.20 5
fewe 50 " 18 dry . : _
i 814 0 oll
B 400 b, 412 dry 75 53 o7 e

140 " 1408
18
200 " 20 F
45 " 0il

§

-. . Pustes with Equcl Volumes of

o 041 per Volmne of Pignent
£ TN A fnrthur conperison wes nade using equal volumes of oil per
i - .yolume of pigoont. The paste wos mixed on the pony mixer for 20 ninutes,
P’ 'measured on the plastograph, milled, and ncasured cgain. In each ccse
100 gcllons of pigoent were used with 178 gollona of oil. Three zinc
;:xide sampJLeaz ars to be added to this liat. ; . o

S ‘ . - Plasucagz

!'_&._1 nt M_&@JA& AL__ter__t&ill__ggi

.w dry B.G.U.L. s 22

Datch Boy Dutch = . .48 - 20

® . ® HTS 85 A ]

.. = ® 331 is2 _ 55

e 9 dry BeBeWeLe 70 ) 33

... 412 Lecded Zinc ‘72 25

S5 0T 1408 T40g o 650 205

208 2175 TiDy ' 25§ 48

20 P Mg Siliccte 82 52
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Sherp decreases in plesticity on grinding indicate incomplete
wvetting in the mixer. Magnesium silicate wes thoroughly wetted in the

-~ pixer since no chonge appeared after applicction of further mechaniccl

energy by grinding. S-W Q.P. White Lead cnd Nationzl's H.T.S. lead cre
‘obviously ecsy wetting. Anatase Ti0; 1s difficult to wet, more so
_ than rutile, : ‘ ‘

Acto 450 added to the cbove pignents end oil wcs very effect-
lve in increcsing wetting in the case of the high consistency titaniun
oxide pastes, but had & negligible end variable effect vhen the original
poste consistencies were low. This may indicate where wetting cgents
pay be axpect.mi to be effective.

Tork will continue on this project end will include studies of
surfoce crecs, consistencies at cormplete wetting, ete., to comparc the
piving end grinding propertics of such pignents. We hope to arrive at a
peasure to prodict nixing and grinding properties of rultiple pigment

. - coubinctions including both active and inocctive pigoents.

4s ¢ further step in the Lead Incustries Assoclation resecrch,
blistering tesis vere run on verious types of house pcints to deternine
whether lecd carbonzte content wes of cny bonefit in regeining ochesion
after blistering had occurred cnd the tlistors eventunlly bhed subsided,
4 uniforn vhite pine board in tvwo sections wes pointed with the selected
paints as two coat eystenms (48 hours botween cocts) on the foce and
edges with ths beck unpainted end cllowed to dry for one week. The pancl
gections were then mounted on the blistering ccbinet (unpnintod beek down)
with the cabinet run ¢t 1250 F. ¢nd saturated hunidity. - After 72 hours
the pcenels were removed to permit the blisters which hod formed to sub-
side if they would, After drying for ome veek, the pcint filns were
reked sevorely with o rough stoel blede to determine the adhesion,

The paint systems used includeds. - - - .
Biistering - Adheéion Tests

S , Reduction Used
_Test ¥o, Materinls ipplied Per Gellon p.V.C.

. (1st coat  L.I.A. House Peint 1 pint rav linseed oil 51.3%
1. OF 438 J 1 pint turpentine ’

-(#nd coat " Ho reduction 56.4%

S-W 004088
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Test o, No.

2.
2nd coat

_ g st coat
Se
f’

lthd coat

1st coat
4,

5.
6.

Te

8,

?1“ coat
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B.uster:lng Adhesion Testa

Cont.

SWP 450 Undercoater
L.I.A. Bouse Peint

OF 436 T

Lead-in-0i1

'L.I.A. Bouse Paint

OJ 436 J

T4-5i1 House Psint
0F 427 J

®

Ti-S11 House Pcint
OJF 435 J

Lecd-in-011

Lecé-in-01i1

‘Rex 436 - SWP

Funo Resisting Whito

du Font Hoisturo
Res. H.P. O _54 J

]

Undercocts ct 450 sq. ft./gel,

Reduction Used
-per Gellon _

No reduction

100;f Soft Paste W.L.

4 gel. Replacement 011
1-8/4 gel, turpentine
1 pint drier

No reduction

1 pint rew linseed oil
1 pint turpontine

No reduction

1 pint row linseed oil
1 pint turpcntine

No :reduction

100# Soft Paste F.L.:
4 gel.: Roplecement 01
1-5/4 pcl. turpentine
1 pint drier

100# Soft Paste ¥.L.

§ gel. Replacenent 011
1 pint drier :

d pint rew linseed oil
1 pint t.ux_pentine

Ho reduction
1 pint turpentine

Ho reduction

36.4%
25.5%

28.9%
8.%

56.4%
29,19

50.7%
6.5

$9.7%

$9.7%

Top coats ct 550 sq. ft./gal:

>
-]
o
~
o
o
=
1
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Blistering - Adhesion Tests
‘ Cont.
Permeabllity Elistering . Adhesion
Mg./Hr. Based
Test No. en 24 Hr, Test 24 Hours 80 BHours 72 Hours
1. 1st coat Red None Very slight Bed Foir -
Pnd W 2.7
2., ist ¢ 2.8 " " " Def. + Felr
. Bpd ® 2.7
3. 1st ¥ 2.9 . » Trace Definite Foir +
end W - | ‘ - :
4. st " 2.1 Definite Definite + Bed Poor
8nd ® . 28 K
5. lst ® 1.9 ] » . » Felr - -
2nd B 2.0 .

6. A8t @ 2.9 None Yone None v ood
ond O 50 e . AT E
7. 18t °® 2.0 Bad Very bad V.V, bed  Very poor

Rnd ® 2.0 . ) '
8. 1st ® 2a . Hone Kone - Slight Very good
2nd ® 1.9 - : : e v e

- e e G G G G AP G @ P B ) b WP W @D JP O Gh GF @D AP Dh 6D W D G CE AP WP OF 0 W OGP W e e

It will be noted thet vhile the permecbilities of “ the films™
follow the blistering tendencies to ¢ degred, cll the pernecbilities cre
low and in the zone vhich normally is definitely below the Meriticel®
permeabilities, However, there is con apperent rclation botveen lecd
carbonate content amd bdlistering cnd cdhesion, except for the éu Pont
Moisture Resisting Peint; vhich contcins no lead vhatecever. It is
plgnented with Ti0,, 222-535 ginc oxide cnd York Waiting in the vacuun
bodied OKO 2-1/2 M 1linseced oil, at . p.vic. of 405, It is vory effect-
ive in resisting blistering, but it must bo kept in mind that this is
still not an ucceptablo peint from & brushing stondpoint.
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. Otherwise two coats of leed-in-0il or lecd-in-oil under the

Lead Industries top coat (46% leeded zinc, 14% TiO,, 20% basic carbon-
ate white leed, 20% magnesium silicete) or 450 Undercoater (with 47%
bosic carbonate) under the Lead Indusiries Association paint, showed

considerable resisicnce to blistering end retain adhesion. The lead-
free Rex 436 and the Ti-Sil formulas (no carbonate, 17-1/2% basic sul.
fate white lead) show low resistance to blistering, and low cdhesion
at the end of the test,

Further tests must be mode to take care of certain necessery
improvements in technique but even the data collected so far is suffi-
clent to stimulate some interesting speculation.

#177 - Pigment Studies

Following o method suggested by the Newar!: Technical Service,
¢ series of pigments were evaluated as to dispersion properties for the
1ead Industries Associction. The Hoover Automntic Muller is used to
perforn mecsured amounts of grinding on pigment in oil mixtures. The
cdegree of dispersion accomplished is mecsured on the Hogmen Gauge.

The method used is s follows:

Veigh out 3 gnms. of white lead carbonste or its cpproximate volume
equivelent of other pigments. To this edd sufficient oil to give-
a paste consistency similar to that cccomplished with 8 gms, BCWL
and 0.55 ce ccld refined linseed oil, 13 A.V.

#ull this mixture with o 100# weight interrupting at each 50 revo-
lutions for a pick-up end mixing of the peste.

To make & fineness reading, reduce the cbove mixture with 1 cc
mineral spirits and test in the usual manner on the Hegmon gauge.

Kixture Eegmcn Fineness
100 200 8500 400 - 500

- !’&.0..?_5.-3:. _..._Qi.- M‘ L EQ.'.- Rev. Rev.
S-W Q.P. Basic Carbonste § gms. 0.55 4-5/4 5-1/2 6-1/2

Sublimed Bagic Sulfete 5 : 0.65 4= 5 6-1/2%
Dutch Boy Dutch s 0.55 5-1/2 5-1/2 5-8/4 6

Dutch Boy HTS Basic Carb. 8 0.55 4-1/2 5-1/2 & -

Dutch Boy 111 5 1,00 %% o JEE L o

S-W 004091

Anctose Titcnium Dioxide 1,50 1.00 5 6-1/2 zv
Putile Titanium Dioxide  1.50 1,00 5-1/4 5-5/4 5-3/4 5-1/2 €

Dzlo 412 Leaded Zine 2.25 0.56 7. 150 203
Megnesium $ilicate . 1.10 0.40 5 5-1/4 5-1/4 s5-/2
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“#Bulk of material botter than this rating. ‘
#xpersistent lorge pﬁrtiqles; however, bulk of moterial is fine,

A few remarks are pertinent on the above, As conceded by the
producer Nationol's Precipitoted White Lecd 111 has o few lerge perticles
wvhich are hard to grind, the remainder being fine particles. 0zlc lecded
7zinc reducee to its ultimnte fineness very rcpidly, cs does cnotase Ti0,,
Butile Ti0p (2173 dry) is less easy to disperse, The regular lead carbon-
gtes ere ensy to disperse. Magnesium silicate is 8till 5—1/2 cfter 500
revolutions,

97 - SWP 47) |
Lend-Zine Substitutions in SWP

The raw moterisl situntion is such that it has become mecessery
o provide alternate formulas to use mechenical mixtures of lecd carbonate
and zinc oxide to displace the 412 dry co-fumed leaded zinc oxide normelly
. used in SWP. It is pointed ocut that this substitution will affect dura-

" pility cdversely. The cdverse effect is minimized Yy cereful selection

.. of the zinc oxide. Exposure studies gt Coffeyville, Florida end Chiccgo
ﬁ.ndd,caba the fullouing zinc ox:ldes to be preferred for durability.

L 2059 dry New J’ersey TX-508
e T . 2286 " Azo 222-83 .
Lo L 2145 ° . Azo 272-11

. ‘ o= 7 Az 227-58
1707 ®* - New Jersey XX-50

o Of the above group, 2143 dry - Azo Z2Z-11 gives too high a

- . consistency for preoticcl formulation and 2285 dry - Azo 222-85 is on

© the borderline af higb consistency cfter removing oll water from the

' fomxla, :

ST 7 Hew Jersey's xx-sos end Azo 222-55 cppenr the most likely sub-
atit.uti.on zinc oxides. 1707 dry, XX-50 should be used only cs ¢ last

.. Fesort, since its durcbility is quite inferior to the other clternates

5 @lven. Al of the above substitutions ore made in combinntion with
' ;nsic cnihomte vhite lead to replace the 412 dry on o chemical equive-
; dent basis,

S=W 0040392



