f148 - Bxminetion of Wite Leod |
3. .. AB & portion of our cocperntives work with the Lead Industries
Assosietion, & study wee made of the ease of mixing, dispersion, cnd

*;grinding of various white pigments normal Ay usod in house points, in a
. Rixture of - ’

‘ oy 60% (2) ond 40% (48) (as used In the SW vehicle). - "
W5ere . For the first comperison, paste = vwere prepered with equel -
Yolumes of oil per volume.of pigment. The pignent tce odded to the oil
‘the plastogroph end ellowsd to mix for 20 minutes. The plosticity .

Urves thus produced showed o peak plasti ity recding at the time of
Pigment addition, followed by a lowering to o nearly constant
Yalus at the end, The crea under the cur~wre ehould be proporticnal to

b:the vork dons in mixing the paste, ond wess deternined by counting the
‘ ‘P]Mb:er of unit squares. o . ' ' -
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Flestograph Mixed Pestes With Equal Volumes of 0Ll per Volume of Piguont

: Gallons Gellomns Plestograph Ree.ding Curve
ﬁgeuﬁ Pigment 011 -8t 20 Min, Peck  Aren

S-¥ Q. Po Basic

‘Corbonate - 18 dry 1100 175 s 55 80 -
Dutch Boy Dutch | » ‘ ' '
Basic Carbonate " = g5 - .160 . 150
patch Boy HTS | | S
- aasie carbomi'.@ , L SR . 8 0 o8
" Dutch Boy 111 o | | B
: Efasic Corbonate . 8 ® ‘88 - 1000 865 -
- ev.:blimed Basie . , _
Sulphate - 9 ay . 10 2 850 295
0210 412 Leaded Zine  ® ‘' 103° 25 127

Anctase ‘fitunim

Dioxide - 1408 dry 50 " Toodry tomix 1000 - -

' Bitile Ttantun | } |
;Diioxiﬁeo‘al?ﬁ&n' - 10 . - W 8 8 .® J000 -

" uggnssim Siiicat@ U - o
“,205"@@ _ o - " 40 125 82 /

Precipwct.ed bo.sie carboncte whits lecd Datch Boy 111 shows it.s .

chnrncteristic poorer mixing properties compcred with the usual types of

carbonate, This is recognized by tho producer. "Anctrse TiO, shors con-
nidera‘ble resistonce to mixing, as does rutile. There arc indicctions,
however, that rutile 2175 dry hag b@ttar nbxing qm.litiea then aenatase

» 1403 dfy

The ,next, step was to compo.ré' the ptgment.s on cn equal plrsticit.y

‘basis, in preparation for grinding tests. By verying tho cmount of oil |

the plasticity wos adjusted so that in all ccses o recding of 100 units
wcs obtoined on the plastogreph eftor 20 ninutes. Before cddition to the
plostograoph the pignent cnd oil vers mixed together vith o spetula, using
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the eininum emount of work necesscry to obtain e homogeneous paste..

These pastes of equal plasticity were passed through the S-roll 8 Kent

2ill end the plasticity again determined. The production rate wes noted,

attempting to grind ell peastes to the seme fineness. The magnesium sili-
" eate was ground as fine cs possible, while’ st.ill minte.ining a reaaomble

production rate.

. As an cpproach to an estimete of the portion of the binder coming
under ths influence of the surfcce forces of the pigments, oil absorption
vclues were deternmined using the stenderd A.S.T.M. method, using the 60/40
blend of rav linseed &nd Z,-2, bodied 1linseed. The gellons of Fhound® oil
sere determined from these oil ebscrption velues. "Totel" oil is the total
emount in the mixture, "B:cess" oil is the total oll minus boum! ofl.. - ;

An aasumtion mey be made that the bound oil clings to the pig-
ment particles end does not contribute to & lowering of consistency as
does the free 0il. On this basis the volume of Pfroe® oil wes celculated
per volune of pigm‘mt plus bound oil.

mh. :

128.8 gallens totel oll per 100 eﬂons pigment
51.8 ® - boundofl ®  ®

“76.4 ® Afreeoil '.‘"" L »
76,4 __ . 50,5 gellons free ofl per 100 gnllons
100.0 + 51.8  pigment plus- bound oil, °

See_ chart on noxt pege. °
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Pestes of Equal Pre-Grind Plasticity )
T . ) '), o 0&1 -
* Pigment Plasticity Absorption E}ee'@il
. - . . . ’ . “, .‘ . . . 5 e
» hn : 3& g-g ; g o ) ‘g
Forar i Bogoggou
_ ‘e * e @ $s 5 ) Ba-
| 18 85 5 35 B o5 o5l i3
: e o 85 £ ZF g .5 .. G®
E" . 8 ' 3 . e . g ' g% % : e | e ) -] é
T 5 5 B & 83 23 43 &F
{$;W Q. Po . . : ) : toe .
~ BeCoWaLe 105 40 .43 5-1/2 128,88 " 7.2 51.9 76.4° 50.5.
. Dateh Boy Datch 2
;- B.CWL, - - 100 50 .30 4-8/4 138.8 . 6.3 49.8 3.0 59.¢
" Dutch Boy HIS - - - . ; T
. B.C.R.L. . 105 40 .39  4-8/4 127.7 6.6 47.6 80.1 54,8
Dateh Boy 111" . - . . : '
(BCEL © 89 20 .15 &-8/e 2688 11.8 76,0 195.8 110.7
Blimed B.S.W.L. 100 25 .57 6-1/4. 177.5 9.8 66.5 111.0 66.6
0zlo 412 - ' o '- o |
.Leaded 2inc i 25 73 6-1/f2 1718 10.5 65.0 106.86 64,7
Iratngo T0p 98 67 .25 6 .- 5007 . 80.8 127.1 175.6 76.2
Rutile T10; 100 40 .20 5-1/2 5051 27.0 120.5 1846 83.5
fn ) siun o ' | ' o _ L
;- Sllieate 110 107 .45 2 15,2 20.9 63.5 67.7 41.4
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o mimd pignent pastes vere prepm‘ed w eompere the cclculated
plasticity of mixtures of two or more pigments with the sctunl plesticity.
The oil requirement of the mix wns cnlculated on the oil requ:lred by ‘the
individual pi@@nts to produce & 100 unit plasticity mix. fctual plaati—
mﬁi@s were found te be slightly lower then the predicted 100.

. Plesticity ,
: . Before o After ‘ Producu@n Ra‘:ﬁe : '
Easte '(‘bnttmﬁ Killing = Killing Gals. Pig./Hr. Fineness
=': 50 gal. 1408 dry 80 8% 062 s
50 w18 dry ' , .
814 " of) »
40 1b. A dry 75 53 S X

140 '* 1403,
200 " 18

200 ® 20F
45 " o11

Pzwtes vith E‘quc.l Volunes of
Oil ger Voltme of Pi@amt

7T Y | furth@r eonparison wes node using equal volunmes of oil per
“:volune of pigmont. The paste was Eixed on the ponmy mixer for 20 ninutes,

.'EBeasured on the plastograph, nilled, and nozsured egain., In each ecse

‘100 gzllons of pigoment wero used with 178 gullona of oil. Three zinc

o oﬁ,de mles are to be ed&ed to thia I:Ls.t. T : ‘

-

@it RO : S Plasticig
- Pigpent ‘ Before Miuig - ggter mnig

le dl’ Bo@w“a!’o ’ 55 ) : &
Dutch Boy Duteh . .48 ‘ - 20
‘" . ® BPS 85 .2
L o= b bk _ isz . . &8
i;-"'-:'--‘\ 9 &W BeSQWQTIQ 70 ‘ . 58
. 412 Lecded Zine _ ‘72 25
L 1405 T40 L 650 205
B 2175 TiDg ’ . 258 ~ 48

20 ¥ Mg Sillecte 2 52

0007-SWP-000006793




M. VAN 100
Cont.

Sharp decreases m plcsticity on grinding indicats .tncomplete
wetting in the mixer: Magnesium silicate wes thoroughly wetted in the

- pixor since no change appeared after oppliceticn of further mechaniccl

energy by grinding. S-F Q.P. White Isad cnd Nationzl's H.T.S. lead cre
obviously ecsy wetting: Anatase Ti‘@z is diff‘iculﬁ 40 wet, more so
mﬁn mtﬂ,@, S ' o

Act,o 450 edded m the ebove. pignents end o&l 8 vexy effect.e
lve in incrensing vetting in the case of the high consistency titanium
oxide pastes, but had ¢ negligible end variable effect whem the original
poste concistencies were low. This moy inﬂimta vhers w@tting cgent.s

. Bay be @xpeetcd to be @f’fectivee :

V'ork mn eontinue on this projeet c.nd vﬂl include studiaa ot
garfece crecs; -consistencles ot complete wetting, ete., to comparc the

- pixing cnd grinding propertios of such pignents. We hope to arrive at a

peasure to prodict nixing and grinding properties of multiple Pimmt

- conbinctions including both active and metive pigpents.

“As & further step i.n the Leacd Industries Mmciation resecrch,
blistering tests vere run on verious types of house peists to deternmine
vhether lecd corbonnte content wes of cny bonefit in regeining echesion
after blistcring hzad occurred ond the blistors eventually bed subsided.
4 uniforn rh?:te ‘Pine board in two sections wos painted with the ‘selected

-painte cs hvm coat sygtem (48 hours between cocts) om the face and
edges with th_@ brek unpainted end cllowed to dry for cme week. The penel
: sections were 4 f.hen Dounted on the blistering ccbinet (maintod beek down)

et run ;.t, 1250 F. ¢nd saturated ‘bunidity. - After 72 hours
tho peoels vers removed to pernit the blistors vhich hod formed to sub-
side if they wmid Lfter drying for one week, the pcint filns were

reked ssvoreiy with a mugh ptoel blede to deternine the aﬂhesion.

. The pm..nt @y&zt@m used included: . e

L Elisterigg - Adhesion zeat.s
Reﬁuction-Us_ed

_Jest No,  Uaterinls fpplled _Per Gellon B.V.Ce

1st coat  L.I.A. House Point 1 pint ravw linseed ofl  51.8%
1. _ OJ 436 J 1 pint turpentins :

-(2né coat oom | No reduction - 36.49

QOO?-SWP-OOOOOS794




Test Ho.

'%o

4.

glst. coat.

: iaﬁ coat
~ glat cont

2nd coat

{2&1 coct

%
§

(2nd coat
lst. coat'
284 coat

st cont

st em.t

st coatb

2nd coat

(1st coat

2nd emt,

{e

Cont,

M. VAN LOG .
.__c;@fé&.‘lmm

ﬁM& tering -~ Mesion Test.s

Hoterinls lied

S 450 Unde;coater

L.I.P.. Bouso Peind
0J 438 J -

Lecd-in-0i1

"LoI.A. Bouse Paint

o 436 J

' T4-8i1 House Peint

0J 427 J

8. .

T4-S41 Fouse Peint
0F 435 7

Lecd~in-0i1

Lecd-in-0il

‘Rex 436 - SUP

Fyno. Resiating Mto

du Font bioistﬁre
Res. H.P, OF 84 J

Umdercocts ct 450 sq. ft./gcl,

Rﬁductien Used
__per Gelion

Wo reduction

100 Soft Paste W.L.

4 gel. Replocement Oil
1-8/4 gel, t.u;penun@
1 pint. drier

" He reﬁncticn

1 pint row linsesd oil

1 pint turpontine

No roduction

1 pint rev linsced oil
1l pint. turpentine

Ko reduct.ion

100# Soft Pnste P.L.

4 gel: Ruplecoment Ol

1-8/4 gtl. turpentine
1 pint drier .

 100f Soft Paste W.L.

8 gel. Replacenent 041
1 pint. drier

1 pint rew unseed oil

-1 pint tnrpentim

I!o raduction
1 pint turpentins

"Ho redtiction

56.4%

- 25,58

28.9%
2%

36.4%
29,15

35.& ’

80‘.75 :

36.5%

. 5997%'.

59,7

Top. coats et 550 sq. ft./gals
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| ’ Blistering - Adhoslon Tests
: Cont. _
Permechility -~ [Histerine = . jAdheslon
. Mgo Hr, Based ’ S )
" Test Neo, on_24 Hr, Test 24 Hours 80 Bours - 72 Eours
1. 1st coat 2.5 Nome = Very slight Bed Feir -
opd " 2.7 | | - |
2,166 " 2.8 = ® B Def, 4  Felr
. end 8 2.7 , | .
S.1st % 2.9 " Troce Definite Folr +
ond ® 2.7 : : - LT
4. 1st ® 2.1 Definite  Definite + Bad . Poor
- 2nd i . 2.5 ' T
5.1t F 1.9 I . Feir -
m L 20@ ) ’. : . .

6. 1et ® 2.8 Home Nome Fone Very good
7.186 % 20 ' Bad Very bad ¥.V. bed - Very poor
2d ® 2,0 | . o i
6.6t % 21  Mome None - Slight  Very good

2d % 18 . 5 S

B R o A D 6 D W K GO D G R S D R D G D P M ar oD A M DO e e e D D E S o

It #4111 be noted thet vhile the permecbilities of “the £ilms

| fellow the blistering tendencies to c degres, cli the pernecbilities cre k
‘low and in the zone vhich normally is definitely below the Heriticel®
 permsabilities. Howevor, thers is on apperent rcletiom botvween lecd

carbonnte content cnd blistering and edhesion, except for the du Pont

‘Holsture Resisting Peint, vhich contzins no lead vhatsoever, It is

pignented with TiO;, 222-53 zinc oxide ¢nd York Whiting in the vocuun
bodied OKO 2-1/2 M 1inseccd oil, at ¢ p.v.c. of 40s. It is vory effect-
ive in resisting blistering, but it must bo kept in mind that this is

8till not =n weceptablo peint from ¢ brushing stendpoint,
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- Otherwise two coats of leed-in-cil or lesd-in-oil under the

" Lead Industries top coat (46% lesded zine, 14% 140, 20% basic carbon-

ate vhite leed, 207 magnesium siliccte) or 450 Undercoater (with 47%
basic carbonate) under the Lead Industries Associstion pmmt, ghowed
considerable resistcace 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 resistane@ to blistering, and low cdhesion
at the end af t.be test.

Furt.her tests nmst be mada to take care @f eermin necesscry

i@rovemenw 4n technique but even the data collected 8o far is suffi-

eient to s&inm.latez some interesting speculntion. _

' ﬁ?? = Pi _g;ment Studies

F@l‘lowing a met.hod ‘puggested by the Newar!: Technical Service,

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

Lead Indusiries Associction. The Hoover futomatic Muller is used to
perforn me...aured emounts .of grinding on pigment in oil mixtures. The
degree of dispersi,on nccomplished is mecsured on the Hogmen Guugeo :

The method usgd is gs fonmm

Veigh out § gms. of white lead carbomcte or its cpproximate volume

. equimlent of other pigments. To this odd sufficient oil to give
a paste consistency similar to that accomplished wit.b 8 gus. BOWL
and Q. 55 ec ceid refined linsee& o:u, 15: 4.V,

Mull this pixture with a 1004 weight mt@rmpting at each §0 revo-.
lnﬁiom for a pick-—up end mixing of the peste.

fo make & ﬂneneae recding, reduee the cbove mixture wlth le
pineral sph‘its ond test in the usunl manner on the Begmn gnuge.

. ¥ixture Hegmcn Fineneas .
' : 100 200 800 400 - 500

It. Plg. cc Oil Rev. L. Rev. M@ Rev.

'S-W Q.P. Basic Carbonate S gms.  0.55 4-5/4 5-1/2 6-1/2

~Sublimed Basic Sulfste 8 : 0.65 &% = 5%  g.1/2%
Dutch Boy Duteh -8 0.55 S-1/2 5-1/2 5-5/4 6
Dutch Boy HTS Rasie @axb. $ ~ 0.55 4-1/2 5-1/2
Dutch Boy 111 5 1,00 =% % m I J
0z1lo 412 Leaded Zine 2.25 0.55 7. g 150 g 200
Anctoge Titenium Dioxdde 1,50 1.0 5 6-1/2) (7
Putile Titanium Dioxide  1.50 1.00 5-,1/4 5-8/4 5-3/4 5-1/2 6

Hognesium Silicate S 1.10 0.40 5 5-1/4 5-91/4 5-1/?
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-ﬁﬁﬁk of moterial b@%er then this ratﬁ.ng »
‘kﬁPersiswm large partieles~ however, ik of m%ri@l is tine.

: A few remarks are pertinenb on the n.b@ve. &8 conceded by the
producer National's Precipiteted Fhite Leed 111 hos & few large perticles
which are hard to grind, the remainder being fine particles. 0zlo Lecded
Zinc reduces to its ultimate fineness very rcpidly, cs does anntnse TiO,.
Rutile T40; (2173 dry) is less ecsy to disperse, The regular lead carbon-
ates cre easy to disparsea. Mngnesiun silicate i@ ﬂtill 5-1/2 ni‘ter 500
revaluti@ns.

97 — SWP 471

Lendl-Zinc Substmutions 1n SﬁP

y . The raw meterisl sitmtion ia such that it hm.s b@come uecesso.ry v
" to pmviée alternate formulas to use mechcnical mixtures of lexd carbonote
and zinc oxide to displace the 412 dry co-fumed lezded sane oxide normelly
:-. used in SWP. It is pointed out that this substitution will affect durae-
77 bility cdversely. 7The odverse effect is minimized by coreful selection

. of the zinc exide. Exposure studies at Coffeyville, Florida end Chieccgo
indicate the f@nowing unc md.des to be preferred for dum‘biiity.

2059 dry 'Hew Jersey m-sas

. e 2295 % Azo 222-3% - e e
T ‘21@5 ® - Azo 222-11 T E
. o - &z0 227-55

.1707 " - Hew Jersey 3-50

of the above group, 2148 d&ry - Azo 222-11 gives too hi@ a

. ewaistency for przetiecl formulation and 2295 dry - Azo 222-35 is on

7 the b@xﬁerﬂﬁe wf hi@ consisteucy mrter removing o1l water fron the -

"‘ £ Omﬂap

o ﬁew Jereey's X(-50% exd ‘Azo 222-55 cppenr the most likely sub-

2 @ti,tution gine oxides. 1707 dry, XX-50 should be used only cs & last

. ¥esort, since its durcbility is guite inferior to the other cltermates

 glven. A1l of the above substitutions cre mede in combinntion with

3 Ensie carbonats white lud to replnee the 412 d.ry on a chemicr.l equiva-
ent basis, _

0007-SWP-000006798




