48 mmn&tion @f‘ miﬁa Lenﬂ ot

e porti@n cf our eeopemtiva work vith the Lead Industries
-hnwi&tion, o study wes made of the ease of mixing, dispersion, cnd

¢ grinding of various white pigments normel Ly used in houss puints, in a
] llxwm of 60% (2) and 40% (48) (os used in the SW vahiele). ‘

~o-.~

For the tiret. comc.r!.aon, paates were prepered with 0‘!\‘&1

of oil per volume.of pignent. The plgment tcs odded fo the oil
‘the plastogroph end ellowed to mix forr 20 minutes. The plesticity

;Curves thus ‘produced ghowed & peak plasti <ity recding ot the time of
pigment addition, followed by & lowering to o nearly constant
'ﬁlﬂa at the end,

The crea under the cur—=s should be proportional to

] vm-k done in mixing the pute, end wess determined by counting the
m’flber of unit squares. : :
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‘ Gallons
m@e__nt Pigment
S-¥ Q. P., Bagic
cm'bcmte - 18 dry ‘ 100
Dutch Boy Duteh
maic C&rbonate L
Du,tch Boy BIS

© . Basic Carbomi’.@ . "
" patch Boy 111 :
Efasic Corbonate . 8
- ‘ ev.:bls.med Basic
aﬂphata -9 dry - F

o_zlo 412 Leaded Zine ®

 Anotase Titanium |
' Diexide - 1403 dry 50

" Ratile Titentum |
:‘Dioxids -275 dry 100 .

| '"H.:gnesim Siiicat@ L
‘2 Fdy 100

» 1403 dfg

M. VAN 1LOO

Cc;nt. o

Gellons Plestograph R@e.ding

178

85 ss'
65 160
s so".
85 - 1000
n@ £50
108 - 2s

Too dry to mix 1000 -

40

giderable resistance to mixing, as does rutile.
however, that rutile 2175 dry hag b@ttar nixing qm.lities then anatase

L® 1000

125 s /
Preeipi‘&at.cd bo.sie carbonote white lecd mtch Boy 111 shows it.s : ’

characteristic poorer mixing properties cocpered vith the usual types of
- carbonate, This 48 recognized Yy tho producer.

.&8

Piestograph Mixed Pestes With Equal Volumes of Oil per Volume of Figmont

Curve

80

180

295
127 _ 8

"Anctrse Ti0, shots con-
There ore 1n&1cat.ions,

_ The next step wos to coupnre the pigment.s on cn equal plrsticit.y
basis, in preparation for grinding tests. :
the plasticity wos adjusted so that in all czses o recding of 100 units

wes obteined on the plastogreph eftor 20 ninutes.

By verying tho cmount of oil

Before cddition to the

plostograph the pignent end oil were mixed together vith a spctula, using
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the ginimum emount of work necessary to obtain & homogeneous paste..

These pastes of equal plasticity were passed through the S-roll 8" Kent
gill end the plasticity again determined. ' The production rate wcs noted,
attempting to grind all pastes to the seme fineness. The magnesium sili-

" eate was ground as fine ce possible, vhile still mainteining a reasomable

production rate. :

Aa-.au cpproach to 2n estimate of the portion of the binder coming

; under the influence of the surfcce forces of the pigments, oil absorption

vclues were determined using the stenderd A.S.T.M. method, using the 60/40
blend of rav linseed and Z,~Z, bodied linseed. The gellons of FboundP oil
sere determined from these ¢il ebsorption velues.  "Totel® oil is the total
emount in the mixture. "Excess™ oil is the totzl oil minus bound oil. .

An gesuplion moy be made that the bound oil elings to the pig-
pment particles end does not contritute to & lowering of consistency as -

does the free oil. On this bisis the volume of Pfrec® oil wes celculated
per volune of pignmont plus bound oil. ‘

mza:':

128.8 goliens totel oil per 100 galions. pignent
$1.9 ®  boundoil ® =  ® »

76,4 ®  freecil = '8  ® .
164 . 50.8 gellons free oil per 100 gollons
100.0 + 61.8 pigment plus bound oil, - ‘

Seq chart ob noxt page. *
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o contm
Plagticity Absorption  Free 011
S ." ._ ° ‘v ‘H .
. ‘o 3 = é*‘o‘?
;p . .Sé §45 g g o )
42 s
B oriex 5} 5.8 8% &3
38 5 95 .8 0y 5% g |
' - '.b';if § , og PR afk  as .
g. % 8 . g . ' ) o n? .éé -? 'v z
S 3 ‘ 3 g E g <, . &9 ::
€ 5 k3 & 29 23 3@ 37 a.
" g Q. P - T C e
" 'B,C.W.L. 105 40 .43 5-1/2 128,83 " 7.2 5L.9 76.4° 50.5
. Dateh Boy Dutch - e
;o B.CW.L, - . 100 30 .30 4-5/4 138.8 6.3 49.8 83.0 59.4 :
*’" Dutch Boy BTS . - - S : T
= .. BoCoW®.Lo . 105 40 .39  4-5/4 127.7 6.6 47.6 80,1 54,5 :
‘Dateh Boy 111 .0 - Lt - :
'E._C.W.L. ‘ ..». o 99 ’ 2@ 18 Q‘S/Q 26@0& 11.9 ?5.0 19508 110.?
Sublimed B.S.W.L. 100 28 .87 6-1/4. 177.5 9.8 66,5 111.0 66.6
0zde 412 ' . - s -
0 25 .73 6-1/2 170.8 10.5 65.0 106.6 64,7 .
98 57 .25 6 .- S00.7  $0.8 127.1 175.6 76.2
100 40 .20 5-1/2 - 505.1 27.0 120.5 184.6 ss.Es
110 107 .45 2 13,2  20.9 63.5 67.7 41.4
0007-SWP-000006752
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‘ gcont.

Twe mimd pigment pastes were prepm“ed % eozpere the cclculated
plasticity of mixtures of two or more plgments with ‘the sctusl plasticity.
The oil requirement of the mix wos calculated on the oil required by -the
individual pi@ents to produce & 100 unit plasticity mix. Actual plaeti—
emge}s were found to be slightly lower then the predﬁcted 100,

: S Bafar”@ - After ‘ P‘mdueti.@n Rn‘;w : ‘
zaste '&mt«mt ﬁiﬁing - Eidling Gole. Pie./Br. Fineness
150 gal. 1403 dry -~ 80 .88 | 0.20 5

850 ® 18 dry ' _ .
'214 % __oi) '
46016, 2 &ry - 7S 53 . b . &

140 " 1403.
200 % 18 -

Pwtes with E’quc.l Volunes of
. Oil per V@luﬂe of Fi@ant

&, - A mrth@r eonpariscn wes node using equal volunmes of cil per
:volune of pigmont. The paste was Eixed on the pomy mixer for 20 niostes,
‘meagsured on the plastograph, nﬂ.led, and pocsured egain. In each ecse

-5 ‘100 gzllons of pigoent wero used with 178 gullona of ou. Three zinc
e oﬁde mles are to be ad&ed te this ust. ) : : '

'Cd:'. - Lo - T, . . . ?]&Btiﬁi§!

- Pigment ‘ Before Milli,r_xg - Agt.ar mnig
18 dry B.C.U.L. : 55 | 22
Dautch Boy Dutch . .48 ’ - 80
‘W re B m ‘ ' 35 . L : u
: R bk ' 82 . . &8
‘f"‘*'*:'-"\ g &W Bes.w-rl. 70 . . 58
N 412 Lended Zine o ‘72 285
1408 TiOs : o 650 205
2175 TiDg . 288 | 48
20 F Mg Siliccte 2 82
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M. VAN LOO
Cont.

@48 Cont,

Sharp decreases in plnsticity on grinding indicate incomplete
getting in the mixer: lagnesium silicate wes thoroughly wetted in the

. pixor since no change appeared after spplicctien of further mechaniecl

energy by grinding. 5-F Q.P. Thite Lead znd Notional's H.T.S. lead cre
‘obviously ecsy wetting: Anatase ‘I‘i@z is difficult 1o wet, more so
ihm mtﬂm v : :

Aeto 450 cdded to the above. pignents cnd oﬁl tes very erfecta
lve in increasing vetting in the case of the high consistency titaniun
exide pastes; but had & negligible £nd variasble effect them the orﬂ.giml
poste consistencics were low. This mny. mm@te whers mtﬁm agents

,_my be axpecﬁed to be @ffecﬁive. :

?'ork will eontinue on this projeet cnd vﬂl include studiaa ot
surfece crecs, consistencies ot complete wetting, ete., to comparo the

- pixing cnd grinding propertics of such pignents. Ve hope to arrive at a -

measure to prodict nixing and grinding properties of multiple pimmt

- conbinctions including both active and m_etiva pigeents. -

48 & further step i.n the Lead Industrias Eﬁsociation resecrch,
Hlistering tests vere run on various typcs of house peints to deternine
thether lecd corbonzte content mes of any bonefit in regeining echesion
after bnstering Hod occurred cnd the hlistors eventually bed subsided.
4 uniforo vhite pine board in tvo sections wos painted vith the selected
coct systens (48 hours betwoen coc.ts) on the face and
br;ek unpainted end cllowed to dry for ome week. The ponel

edges with the

- sections were then mountod on the blistering ccbinet (u@aintod beek down)

vith tho cabinet run £t 1250 F. cnd saturated ‘bunidity. - After 72 hours
the pcnels vera renoved to pornit tho blisters vhich hod forned to sub-
gide if they would, After drying for one veek, the print filns were '
roked severely with a, mugh stoel tlede to deternine the achesion,

. The paint @y&x&@ga used imluded: . Cot

" . Hlistering - A&esion geats
‘ Reduction Used

_Test No, © Eoterinls fpplied : Por Gzllon P.V.C,

ist coat L.I.A. House Point 1 pint rav linsecd oil 51}.5.‘2_ '

1. _ 0J 436 J 1 pint turpentins

{2nd coat L ‘ No reduction - 36.4%
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'20

. o .
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ANW‘\

f148 - Cont.
B e

Test Ho.
glst coat

2nd cont

st coat

~ giat cont

2nd coat

" (18t coat
€. . '
2nd eo&t

§1st coat

2nd coat

§1st. coat

2nd eoat,

2nd ccat

1st coat
> @o '
T (emd eo&t

B o

M. VAN 1LOO
Gemo

EMs tering - Adhesion Temt.s

Cont.

KEaterinls lied

ST 450 Unde.rcoater

L.I.E. Bbouse Pcint
0J 438 J

Lead-in-0i1

Lo I.A | House Paint

o 436 J

T4-8i1 House Psint

OJ 427

f . .

T1-S41 Fouse Pcint
0F 485 J

Lecd-in-0i1

' Lecd-in-0il

‘Rex 436 - SUP

Fyne. Resi&ting Mto

du Poﬁt Koisture
Be:o ana OJ 5‘1 J

Uﬁercocta ct 450 8q. ft. /'gda

Rﬁductien Used
__per Gelion

Vo reduction

100# Soft Paste ¥.L.

4 gel. Replacenent 041
1-8/4 gel, turpentma
1 pint. drier :

" He reﬁnction

1 pint row linseed oil
1 pint turpontine

No roduction

1 pint rev linsced ofd
1"pint turpentine

Eo reduct.ion

100# Soft Paste F.L.

4 gel. Ruplecoment Of1

1-5/4 gtl. turpentine
1 pint drier .

 100f Soft Paste H.L.

§ gel. Replacenent 041
1 pint drier .

1 pint rew li.nseed oil
1 pint t,uzpantine

No reduction
1 pint turpentins

"o redtiction

29.1%

56.4%

25.5%

28.9%
2.5

36.4%
29,15

ss.2 -

§0.7%

36.5%
59 97%

59,74

Top. coats et '550 éq. £t./gals
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. Cont,

Elistering - Adhosion Tests

Cont. :
Permechility Plistering -+ pdheefon
; Mgo Kre Base@ ! B )
" Test No, on_24 Hr, Test 24 Hours SO Hours - 72 Hours =~
1. 18t coat 2.5 Mome ~  Very siight Bed Feir - :
gﬂd % 20? . ) . . : o
2.1t " 2.8 » ® % pef.d Ry
. zm LI 20? o . . . . R »
S. lst ® 2.9 - . Troce Definite Foir +
ond " 2,7 : : - ‘ T
4. 1st @ 2.1 Dofinite  Definite + Bod - Peor
‘2pd ® 2.8 v :
5.2t " 1.9 . . . Feir -
2nd L 20@ . '. ) Co . » X
6.1let © 2.9 Y¥ome Fone Fone Very good
7. 18t ® 2.0 ' Bad Very bad  V.V. bed  Very poor
2nd ® 2,0 SR S
6. 18t ® - 2.1 None None - Slight Very good
2nd - ® L8 . A ~

B 2 5 4B € £ 4 0 @ 6 0 D O R 5 e @ 6 P €D AR @ G OF G K S G Oh 0B W W O D D ©® S o

It #ii1l be noted thet wbﬂe the peme..bmtiea of “the fiims -

' follow the ‘blistering tendencies to ¢ degres, cll the pernmecbilities cre k
‘low and in the zome which normally is definitely below the Meriticcid
. permeabilities. BHowewveor, thers is nn appecrent rcleation botveen lecd

carbonnte content cnd blistering end edhesion, except for the éu Pont

‘Hoisture Resisting Pecint, vhich contcins no lead vhatsoever, It is

pignented with TiO,, 222-33 zinc oxide ¢nd York Thiting in the vocuus
bodied OKO 2-1/2 M 1imsced 0il, at ¢ p.v.c. of <05, It is vory effect-
ive in resisting blistering, but it muet bo kept in nind that this is
still not =n ucceptablo peint from e brushing stindpoint.
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Cont,

Otherwise two coets of leed-in-oil or lead-in-oil undex* the

- Lead Industries top coot (467 leeded ginc, 14% Ti0,, 20% beeic carbon-

ete white leed; 20% mognesium siliccte) or 450 Undercoater (with 47%
basic carbonate) under the Lead Industries Association paint, showed
considerable resistence to blistering end retain adhesion. The lead-
free Rex 436 and the Ti-Sil formulas (no carbonate, 17-1/2% baozic sul-
fate white lead) show low resistanem to bliatering, and low cdhesion
et the end of t.be test. ,

Fnrt.her tests mst be mada to take care of eortain pecesscry

i@rovemenw in technique but even the data collected so far is suffi-

ei,ene to stimlutez some interesting epeculation.

' ﬂ?? -« ‘Pi@ent Studies ;

Following a met.hod ‘suggested by the. Newar!: Technical Service,

.. & series of pigments were evalunted as to dispersion properties for the

Lead Indusiries Associction. The Hoover Automotic Muller is used to
perfom Becsured emounts of grinding on pigment in oil mixtures. The
degre@ of dispersion nccomplished is mecsured on the Hegmen Gaouge. -

The aethod used is &8 fon.ows'

Weiglh ouﬁ 8 gms. of white lead carbonzte or ite cpproximte voluze

- equimlent of other pigments. To this cdd sufficiesnt ol to give-
a paste consistency similar to that accomplished wit.h H] gms. BCVWL
‘and 0. 55 cc acid refined linsee& o:u, 18: 4.V,

Mull this mixwre wit.h a 1004 weight mtemxpting ot each 50 revo-
luﬂzmm for a pick-up end mixing of the peste.

fo moke @ fineness recding, reduce the chove mixture with 1 e
mineral spirits end test in the usual ~mnne}r on the Hegman gauge.

. Hixture Begmen Fineness .
' ' 100 200 800 400 - 500

ﬁt} Pip. cc 0i1 M. Bg Rev. &g_., Rev.

5-W Q.P. Basic Corbonate S gms. 0.5 4-3/4 5-1/2 6-1/2.

~Sublimed Basic Sulfete 8 " 0.65 4% . 5%  g.1/2%
Dutch Boy Dutch : -8 0,55 8-1/2 5-1/2 5-8/4 6
Dutch Boy HTS Basie Carb. 8 0.55 4-1/2 5-1/2 ¢
-Duteh Boy 111 3 1.00 =% %% ..;a* TR
Oz1o 412 Leaded Zine 2.25 0.55 7 i 150 ; 200
Anntose Titenium Dioxdde 1.50 0 1,00 5 6-1/2) (7
Putile Titanium Dioxide 1.50 1.00 5-»1/4 5~3/4 5-3/4 5-1/2 6

Hegnesium Silicate | S 1.10 0.40 5 5-1/4 5-91/‘4 51 /9
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L. VAN 100.
Cont.

-z&mik of material wihter then this ro.tin.g _
mersist@nt large partieles~ however, bulk of mterinl is t.'me.

: & few remarks are part.s.nent on the nb@ve. &e conceded by the
producer Hotional's Precipitzted Thite Leed 111 has & few large porticles
which are hard te grind, the remainder being fine pa.rti@les. 0zlo Lecded
Zinc reduces to its ultimnte fineness very rcpidly, ce doee amatase TiO,,
Rutile T:ma (2173 ary) is less easy to disperse. The regular lead ecarbop-

ates cre easy to dispwse». Yognssiuvm silicate m atﬂl 5—1/2 ai‘ter 500
rwoiuti@ns. ;

97 ~ SWP 471
Lend-zmc Substitutions ia SI?

_ : The rav metericl aituau;on 1s such that it has become necesso.xy .

*  to provide olternate formulas to use mechenical mixtures of lesd carbonste
and zinc oxidé to displace the 412 dry co-fumed leaded zine oxide normelly

used in SWP. It is pointed out that this substitution will affect dure-

bility cdversely. The cdverse effect is minimized by cereful selection

" of the zinc oxide. Exposure studies at Coffeyville, Florida end Chiecgo

indicnee the: f@ncwing zine o:d.des to be pretemd for dumbiiity.

2059 dry ‘Hew' Jersey pz-»sas

o =0 . 2298 B fmo 77288 C . . oo o
R 2143 * - Azo 222-11 R :
L - “ e ° Azo 222-55

.3.707 " . New Jersey XX-50

Of the above group, 2148 &ry - Azo 222-11 gives too hi@ a
consistency for procticcl formulation and 2295 dry - Azo 222-8% is on
the b@rderline @f hi@ consistency z;fter removing a1l water from the
 formie, = ‘
o Hew Jergey's X(-50% end ‘Azo 222-55 cppenr the most likely sub~
ﬁtitution gine oxides. 1707 dry, XX-50 should be used only ce & last
resart, since its durchility is gquite inferior to the other clternates
‘given. A1l of the above substitutions sre mcde in combinntion with -

basic carbomate white lexd to replnca the 412 dry en a chemicc.l equive-
lent basis,
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