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Purpose of LP-34-60

The purpose of this project s to develop informetion
on the use of lsad pigments in weter reducible ferrous metsl
primers. The initiel phase of the prograw is a screening study
to select for further study those lead compounds that exhibit
definite corrosion inhibitive properties under the test condi.
tions. The second phase of the project will study che more
affective lead compounds in s wider variety of vehicle and
forsulstion varisbles,

This Initial Quarterly Report preseats s discussioa
of the background of the project and the ressoning that bes led
to the experimental progres herein discussed. The experimental
detall sre discussed ss they are currently being followed. Mo
experimentsl results are reported ss & complete sat of dats 1
not yet available on & unit of the study,

11 1INTROOOCTION '

The tresditional drying oll and oleoresinous varnish
types of paint snd coatings vehicles thst hsve been used for
several hundred yesrs have been replsced in meny spplications
in recent ysars by s large number of widely differeant wvehicles.
Many of the costings formulstions based on these nev vehicles
do not depend upon chemical reactions between pigment and vehicle
components to develop the protective film., The new wvshicles and
their use has necessiteted g criticsl re-exsmination of sll
aspects of paint technology and has shifted the emphasis in wuch
resesrch in this fleld from the pigmentation to the vehicle,

One ares in which the pigmentstioa of the costing
remalng very isportant is that of snti.corrosive ferrous metsl
primers. The modern vehicles do enable effective protection to
be schieved vith thinner films end smaller concentrations of the
rust inhibitive pigments. In some instances the concentration
of rust inhibitive pigment 1s reduced to s level where it msy
more accurately be described ss ¢ chemical sdditive rather than
o pigment in the ususl sense.

Project LP-34-60 18 intended to cover the study of lesd
snti-corrosive pigments or sddition sgents in both sutomotive and
maintenance type finishing systems. The sutomotive aspects of the
project are being sttecked firset, primarily because of the lsrge
potentisl volume requiresents existing for s emsll number of
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products end the opportunity presented for the Lesd Industries
to develop s msrket in an industry in which they heretofore
have had no significant amount of business.

. The sconomic factors justifying this project as &
study of vater reducible systems srise from the technical
problems sssocisted vith the uss of organic solvent thinned
systems. The treditional paint or costing formulation contsins
8 considerable volume percentage of volstile orgsnic solvent or
diluent which play no part in the finel film, and i¢ important
oaly during manufscture, storsge snd applicstion of the paint,
Oncs the paint has been applied the orgsnic thinners preseat
only problems, being responsible for s lsrge veriety of film
defects as they evaporste from the film, slowing production
schedules by their slow rste of evaporetion, presenting hazards
by their toxic and flswmable properties, and meking s large con-
tribution to the modern prodlem of atmospheric pollution. Meny
efforts hsve besn directed st the replacement of the organic
solvents, st least in part, with that chespest of all solvents
or dispersing medis.-water, The prodless involved ere many end
slthough much remsins to be done sufficient success has beea
achieved to develop formulstion systems that are being wsed in
large scals industrial operaticns.

A factor which introduces 8 sense of urgeacy to this
project {s the change in design of the engineering of sutowodile
frames and bodles. The recent trend to the "unit body® type of
construction has led to an acute corrosion prodlea. The corrosion
of the "unit body" s not simply en appestance prodlem, ss it 18
wvith & separate body mounted on 8 separste freme of relatively
heavy members and more open construction, but is s possidle
source of structursl fellure with potentislly dissstrous results,
The problem of corrosion here 1is reslly s complex involving not
only the propertias of the protective msterisls used but their
eoffective spplication to the interior of sssentially blind or
closed shapes that furnish the structursl strength for the car.
The problea 1s msde more severe by the use of calcium chloride,
for the removsl of ice from city streets end for the control of
dust on urban roads, which finds ite wey into internal cavities
and pockets of the “unit body®,

The long term success of the "unit body® atyle of
construction for large escele menufacture is somevhat dependent
upon the ef{fectivenass with which the corrosion probless can de
solved. The possible sutosotive use of paints containing even
s ssull smount of sn inhibitive lesd pigment per gsllon
represents 8 large voluss of business that smply fustifies @
considersble smount of resesrch.




11T EXPERIMENTAL
A. Technical Organization of the Project

Munerous questions arise in the design of a research
progras that require definite snswers and the election of s
specific course of action. These questions are of two types;
those having to do with the basic ressoning involved snd vhich
have a large influence on the vslue of the results obtained, and
those having to do with tha experimental detsil and wvhich are
somcwhat less izportsnt as long as they are consistently applied
and intelligently interpreted., In the present phase of the
project the cholce of the paint formlation, and the selection
of the lesd compounds to be tested are of major importsnce, and
their cholice is here discussed.

1. Tha Psint Formslation for the Screening Tesis.
a. lIntroduction.

The modern water-reducible industrial finishes
8s complex multiphase dispersions, owe their existence in part
to the devolopment of very effective emulsifying agents and the
technology of thelr use, vhich hss resulted in » large family
of water dispersions of synthetic polycers, and copolymers, snd
modifications, vhich are termed "latexes”, After application
rexoval of the water phare usually by high temperature (350°rF.)
drying or baking results in a fusion of the polywer phase and
the forvation of a continuous film, Equivalent results are being
approached by recant developments in sir dry msintensnce type
products. The plgments that sre also present in suitsbly dis.
perced fora will become :n integral part of the continuous
polymer film Curing the fusion or drying process.

The possibllities for varistiecn in formilations
of this type are almost infinice: The cholce of polymer and the
method of preparatlon of the latex. Tha possibility of wodifying
the latex with corlelons of alkyds, epoxy resins, or waxes, or
varlous other recins. The use of a large varlety of additives to
pro-ote pigment wetting and dispersion; protective colleids to
prevent tha seversl corxisting disperse phases froe rescting
elther chomically or phesically; gnti-foaming agents; thickening
ageLe to control consictency; driers and catalvsts to promote
the desirec type of film; preservatives to prevent bacterial
grovih; and chemical agents to control pH. A successful formula-
tion reprerenta a nice balsnce of meny components end the happy
marriaze of cany corponeat propevties,
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The possible cholices of s suitable latex vehicle
ond formulation for the screening part of the study were discussed
by representatives of the contractor with s mmber of lesding
senufacturers of vehicles, of water-dispersible finishes, and
several users of water-dispersible finishes. It had been
of course that only genersl informetion on product formulation would
be svailedble to us, but our chief concern was thet our screening
tost formulstion would be of such s type that the dets obtsined by
its use would be generslly scceptsble se being indicative of the
rust inhibitive potentislities of the lesd pigment tested,

For our test purposes it was desired that the
corrosion resistance provided by the film should be relsted to the
content of rust inhibitive pigment, and that in the sbsence of such
pigments the rusting of the test panel should occur rather quickly.
The top coets used in some of the actusl application systess sre
therefore omitted to reduce the time required to develop inforwstice
oo the pigmentstiocn of the primer,

b, The Primer Forwmulation,

Ths sutomotive type underbody primer formilatioa
finslly sdopted sfter sowe preliminary experimentsl work is based
on Arloa 304 (Archer-Daniels-Midland) snd Dow 566 Latex (Dow Chemicel
Co.). A first unit of tests made st & ISPVR did not yield results
as satisfactory to ue &s did s lower PVR wvhich 1s Deing used in all
tests. Becsuse of the sensitivity of these formulstions to meny
factors the actusl brand designations of the materials used are
given, This is not to imply that other brands giving equivslent
Tesults are not available, or that these wmsterisls wers selected
by us on the basis of tests mede by us,

Xesg Yorwilatiog
1ron oxide (C.KX. Willisms & Co., VWF-3-2093.7) lﬁg
Barytes (C.X. Willisms & Co., Spermits) 322.8

China Clay (Minersls & Chemicsls Corp.,ASP-400) 6.8

Lach lead test pigment L9 sdded in an smount sufficient
to introduce 0.5 pounds of lead per gallon, end to
compansate for the volume of the edded lead compound,
the volume of the three pigments of the base forwmuls.
tion 19 reduced by an samount equsl to the volume of
the leed compound added, This maintsins s constant
pigment volume snd ¢ constant ratio of the three

bese pigments,
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Aall Mil] VYehicla
Ben-A-Cel (Mational Leed Co.) 4.0
Avrlon 304 (Archer-Denisle-Midlsnd, 43% ¥.V.) 137.7
Mangsnese Naphthenste, 61 Metal (Msodex) 8.01
Iiroo Drier Catalyst, 61 Metsl(Advence Solvents) 8.0
Vater, delonised 102.3
Surfynol 104, 20% in ethanol (Alr Reductioa

uhl CO.) 1.: t

The slurry of the sbove components is adjusted before bell
uilling to e pit of 9.3 with moncethenclemine. It is bell
milled for 18 hours or to & Regman scsle sinimm resding
of 6. Twelve pounds of steel bells sre used with a ladb-
orstory charge of 798.9 grems or .1875 gals. for the bese
formslation without the lesd replacemsat.

lat Doy

The pigsent dispersion from the bell mill is reduced by the
addition of the following components to fors the basic peint
upon which the storsge stadility tests ere mada. Some
veristicas of the base formuls msy require slight eddicions
of watar to permit laying down s fila of the desired dry
fils thickness.

Dow 566 Latex, 467 N.V,(Dow Chemical Co.) ﬁ%*
Ismedistely prior to use the latex is sdjusted
to s pH of 8.3 wvith W Ou,
Triton X-100, 251 N.V,.(Rotm & Hase) 6.6
Carboxymsthylceliulose THSP, 0.75% (Hercules

Powder Co.) _gH
Total formslation 1236,

2. Selection of the Lead Pigments end Compounds for Test.
8, Introductiom,

The originsl propossl for this project listed ¢
mmber of inorganic lesd compounds to be tested. This 1ist hed been
compiled on the basis of verious handbooks, chemical resgent catalogs,
and reference books which indicated that such compounds existed and
could be obteined. The granting of the contrsct started the operation
of sccumulating thase matsrisls for the test formulstions, BSeversl
of tha items sre no longer svailable, snd considerable quastion existe
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a8 to the Ldentity of the chemicsal specles of the materials
eveilsbles under certain nsmes. A criticsl review of the

inorgenic lsad compounds to be included in the project is thus
very importsant, if the entire fisld Ls to be edequately etudied,
It wes not the original intentioa that this project would Lavolve
the leboretory prepsrstion of eny products to be tested. Rowever,
1t eppests that several msterials whose testing is very desirsbls,
ore not commercislly sveilable and as they do not present sny
special prepsrstion prodlems they will be prepered.

As far as possible sach compound tested will
be representstive of s class of compounds, or some combinatiom
of properties, snd together all the compounde will form series
in which thare is soms systemstic gredation of propertiss.

The primery interest is in the prevention of
corrosica of e ferrous metal surface by the presence of s costing
ooutsining s lesd compound which by some mechaniem inhibits,

s, OF Teduces the corrosion of the metal, It is possidle
that the lesd compound used in the paint formilatioa is importemt
only es ite physical eod chemicel properties operate to coantrel
the svailadility of lesd in the proper conceantration and ionle
stats to prevent corrosion. It is very important to the inter-
pretstion of the results of this project that the compouncs be
80 chosea that any beneficlal effect due to the lssd portion of
the compound can be evaluated in the presence cf possible inter.
tering, perhaps beneficial, effects of the sssociated aniom.

The lesad compounds in the paint film will be
present as 90lide Or as organc-setallic cosplexsswvith the wehicle.
Some of the reactions wvithin the paint film are probedly solid
state reactions snd the Lons involved sre probably not those that
would be expected from the formula e the chemist treditionslly
writes {t, The problem i¢ complicated by the tendency of lsad
compounds to ionize in seversl modes dependent on the pii, tempers-
ture, concentrstion, snd ionic environment. Ions in solution mey
give rise o o whole serles of hydrolysis products. To de
effective ss 8 corrosion inhibitor the ionic products of the lesd
compounds with water, and the ions that acceleraste corrosion that
sre norwmally present, must be of such nature ss to minimise
further sttack,

Yor the purposes of s broad screening study meny
consideretions becoms of secondary importance, slthough such items
8s cost, toxicity, color, color stability, smd avallability msy be
deciding factors whare several snalogous cospounds permit a choles.
The properties of the sslected compounds, however, must fall within
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practical limits from the view of ths paint maker and user
this eliminstes oaly s few compounds. Chemical hsndbooks list
in the order of 100 inorgsnic leed compounds of which perhaps
30 may be of interest to test. A literature sesrch revesls a
paucity of specific dats thst can be accepted st face velue.

b. Types of Lasd Compounds,

It is possidle to write chemical formulas for
many series of snslogous compounds whose properties show
dissimilarities not essily explsined on the basis of such
chemicel formulas, Physicsl studies of meny types have revesled
cosplex structures for many compounds whose composition by
chesical snalysis is in agreement with en apparently sisple
chomical formuls. From the chemical point of view tha cosmoa
lesd compounds mey be divided into five classes, as follows:

(A) "Mormsl® divalent lesd compounds, ss PBCly
“ .

{(8) “"Forwmal® tetrsvilent lead compounds, as
MCly or .

(C) “Normal® divalent lesd compounds of the

oxy-scid typ: o§ vtud(\ thc;'c ‘;.b( .
exawplos: Pb(OH)2: PL(AsO :
PH(CI04)2; PbCOYS: PbSOs; Sbitm;'ﬁ% 2
Pb3(PO4)3 and P (Pbo/.,. fow Pnorme
tetravalent lead coxrpounds of oxy-acids
are knowa but in wmost csses they exist
only as transition cospounds.

(D) “"Basic® divalent lesd compounds which are
actuslly compounds of PO with the normal
compounds of the sbove types, ss in PO,
PbO. PbSOy.

(E) *3asic® lead compounds of the Verner
coordination ol-type, which are usually
written as 2Pb(0H);.PbX3 where the X mey
be 8 variety of nicna.

This does not exhaust the poseibilities of leed
ocompourds since many known double, and triple salts of lesd exist
and the field hss not been stuiied thoroughly. Of particuler
interest are the very large mummber of insoludble polyanion cowplex
compounds of lesd in which ons of tha anions is the chlovide loa.
Compounds exist in many percentage coopositions in which the chlorids
toa 1s assoclated with one or =ore of these anions; hydroxyl, carbon.
ste, sulfate, phosphate, arsenste, chromate, molybdate, silicate,
anciwonate, and others. Many of these occur in nature as minerals.

4
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The lead cation may also bs partially replaced with alkalt
metals, alkali earths, iron, slumimm, zinc and other metal
fons One might theorize thet under some conditions s chloride
Lon entering the paint fila, either by wigratioa or through a
surfsce scrstch, cight be unobiuzod or rendered innocuous by
the formstion of an insoluble lead-iron-chloro-cozplex.

€. The Inorganic Lssd Compounds.

There are in the order of 100 possible inorganic
lesd compounds from wvhich the selection of a group for test must
be made. Of these 32 hsve been selected on the basis of their
prior use as pigmants or their intercsting physicsl, chemical,
or structursl properties. The availadle dats cowplled from various
sources with respect to thelr propertics are listed in Tables IA,
B, Cend D. The actual mscerial used for test tsy in some instances
differ from the formula and structure as given here. Where reason-
able doubt exista as to the chemicsl or physical species preseat it
is plenned to use X-ray diffractica to {dentify those phasas present

A few corments on each compound with zooe dis-
cussioa of the ressons fcr their inclusion in the test appears
desirsble. The order of trestoen: follows thst of the table of
propartiss.

1. Le:zd Antimonate (Naples Yellow)
llutor!.cany this 15 & very old pignent vhich has besan wost used
in cersmics,

2. laad Arsenate
The compound Cesired here iz elither that form which is isomorphous
with lead otvtho-phosghate, or that form cowparable to the vanadate

3,4. lLead Carbonates
The normal carbonate (thy uineril cerrusite) probadbly represents
the end point to which the basic lead carbonate (the winersl
hydrocerrusite) or "white Lead” Ls converted upom long exposure
to air by the sbicorption of adiitlonel carbon dioxide. Norwmal
carborate upon heestiag loras e series of anhydrous basic carbonates
that are quite ditferent in physical properties from "wWhite Lead”
vhich contains a hydroxy corpound of the Werner ol-type coordination
The drylug teogeratures used in thlse siily are probably not high
enocugh to cause any significart theorsl decesporition of nersal
carbonste.




5,6. Llaad Chlorides
These compounds are of intersst becsuse of the very large
mmber of cosplexes in which they msy snter. T.m chloride ion
is very sctive in promoting corrosion under msny conditions and
it might be possidle to develop some protection b

sultable complexing cospounds. The normal chlorite is the
minersl cotunnite, and s mmber of snhydrous basi. chloride
uinersls of varying besicity are known and includs Penfileldite,
Matlockite, Meadipite, and lorettside. The basic compound
7P50.PbCly 18 8 yellow pigment that has been known variocusly as
Cassel's Yellow, Turner's Yellow, Veronese Yellow, and Minersl
Yellow, Rydrated basic chlorides aslso exist ss minersls and
include Fiedlerite and Lsurionite. Related to the hydrsted
forms, and perhaps also to the basic nitrate, is Pattinson's
White Lesd which has the formuls FH(OH)Cl. Of these it is
planned to test only the normal and the most basic compound,

More complex chloride compounds exist as
minersls in which & part of the lead cstion is replaced dy irom,
ginc, slkall earths, etc., and the snion portion may coatain
arsenstes, phosphates, silicates, titanates, carbonstes, sulfates,
etc,, in addition to the chloride 1oa. Sows of these may de
formed in the paint film from the products of corrosion. Whether
or not they inhibit further corrosion will depend entirely upon
their properties.

7.8, Leed Chromatas
The known corrosion inhibitive properties of the chromete ion
wmake it importsnt to test these in both normsl and besic forws,
There is perhsps some relstion between their behavior and that
of such salts as lesd solybdste snd tungstste.

9. Llesd Cysnsmid
This compound has been highly touted in Europe es sn sxcellent
Tust inhibitive pigment.

10. Leed Cysnate
This compound may have snti-corrosive properties,

11. lead Dioxide.
This compound 1s of interest becsuse it is one of the few
tetravslent lead cowpounds reseonably stadle in weter, and
because of its oxidizing properties

12. Lead Hydroxide

The hydroxide does not exist ir the dry form but loses some water
to form & hydrated oxide, the "lead hydrate” of cowmerce which has
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& composition approximately represented by the formula SPHO.
2H20. 1f basicity is en importent aspect of rust inhibition
this campound vepresents ths practical limit to which basicity
can be developed by the use of a lesd compound. Part of the
potentisl basicity of lesd hydrate msy be lost by resctions
taking place during the preperstion and spplication of the
psint and psint film,

13. Lesd Molybdate
The behsvior of this compound is to be compsred with lsad
chromate.

.

16,13, Laed Mitretes
In elkaline solutions the very soluble lesd nitrste is converted
to the insolubls basic lead nitrste. The sase of reduction of
the nitrate Lon offers interesting possibilitiss for reactions.

16. Basic lesd nitrite
It sppears from s reviev of the litersture that the existence of
the normsl salt is doubtful, However, many complexss of the
aitrite Lon with tha nitrate and hydroxyl ion are described, PYor
our purposes & preparstion ylelding the relstively simple dibasic

!
P
1
!
|
!
|
{1
s nitrite 2Pb0.P hse been selected. Compounds containing the
'
|
!
'
|
!
!
4
'

nitrite 1on are of specisl interest becsuse of their use in msny
anti-corrosive compounds,

17. Lesd Oxide
Lesd monoxide offers the highest 1esd content snd the highest
density of availsble coxpounds. It should contribute some
basicity, is reactive with msny compounds end slthough relatively
insoludble alone it is quite soluble in the presance of msny other
compounds. It exists in two crystalline forms with the orthor-
hombic form coverting to the tetragonal form upoa bell milling im
the precence of water.

18. Llead Ortho-Fhosphate. (Pyromorphite)
The phosphste ccatings spplied to iron surfsces for rust inhibitive
purposes sake tests of the phosphates as pigments very desirsdle.

19. Lesd Phosphite, Dibasic., (Diphost)
As & phosphorous compound of interesting cheuical properties, snd
8 useful polyvinyl chloride stabilizer this compound i included.

20,2). lead, and Calcium, Plumbates, (Red Lesd snd
enslogue) These compounds represent the salts of ths hypothetical
totrabasic plumble acid, HyPbOy . Thess two compounds by comperi.
son may throvw light on whethar the rust inhibition of red lesd 1o

10
*Tredemark nawe of the Netional Lesd Cowpeny
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related to the propartiss of the divalent lead cation or the T
tetrasvalant plumbatse anion.

22,23, 1ed Silicates
Previocus work has demonstrated rust inhibitive properties of 1
the basic silicats., Silicates are of interest on the besis of
their formstion of many complax minerals, snd their use as
polyvinyl chloride stabilizers. Both the normsl end basie
comprunds sre found as minersls, Alsmosits, snd Barysilite,

28, Llasd Silicochromets :
This pigment combines lead with both the silicats and chroms
ions 1in o single complex,

25. laad Sulfsmats
A wery soluble salt of lesd used in some lead pleting beths,
The presence of the smine group in the sulfsemats ion may permit
some interesting resctioas,

26,27, Lsad Sulfates (Anglesite, and Lansrkite)
The besic sulfate type of white lead hes been used as & pigment
for many yesrs.

28, Lesd Sulfide (Calens)
Raturally occuring lesd sulfide, as galens, has been deposited
in meny places from ses (salt) water, ss evidenced by the droplets
of sslt water to be observed in many freshly fractured gslens
crystels. It wvill be of interest to obsarve the behavior of wery
finely divided (precipitsted) lesd sulfide in s paint film in o
salt apray atmosphere. Laad sulfide has been a minor component
of "Basic Sulfate Blue Lsad® pigeent for msny ysars.

29. Lesd Sulfite
1esd sulfite should show sbout the seme relstion to lesd sulfate
8¢ -lesd nitrite does to lead nitrate, but st & such lower level
of solubility. Its behavior with respect to its environment
should be more sensitive than the sulfate,

30. Lesd mets-Titanste
This cresm colored pigment has very interesting physicsl properties
but has not been widely used as o paint pigment. )

31, Lead Tungstate. (Two forms-Stolzite, Raspits)
This 1 of interest in comparison with the chrosste snd wmolybdate.

32. Leed mete-Vensdste
This coepound of lsad with s VB element s the snslogue of 1esd
nitrate wvhich 1s a VA element compound,

11
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d. The Organic Laad Compounds,

The leed orgenic compounds to be tested will
be discussed in a lster report on the besis of those compounds
that sre svallsble for test.

3. The Testing Progres.

8. Paint Properties.

The properties of the psint, as distinguished
from the properties of the paint filme that they producs, that
are of the most interest in this project are those having to
do with stability during use and storsge. Industrial
are seldom called upon to have a long shelf life and s six sonth
storage period would probadbly be s ressonadbls limit, Bowever,
during use paint products may be subjected to conditions such ss
temparature or serstion that could cause trouble in s peint with
a8 short storage life. Rsactions occuring during storage, or
during use, that result in gelling, loss of dispersion, or lsrge
changes in viscosity could prevent the use of sn othervise

effective product.

For the screening progrem cen stabdility tests
will be run et both room tempersture and under sccelersted
conditions (120°7.) end will be exumined after 1, snd 2 weeks
for settling and at 3 weeks for settling, pH change, end viscosity
or cousistency changes. The time for the room tempersturs tests
will be extended as necessary. Viescosity determinations are mede
using e Ford cup with #4 orifice at 78°r.

b. FHMla Properties.
(A) Preparation of the Test Filme,

t Panelg. FPhoephate trested steel pamels
Psrker Ruat Proof Bonderite #100) were
adopted as suitable test surfaces. The
surfaces of these psnels have not deen

1ished. The use of 4" x 12® panels makes
t possible to shesr each panel into 3 taeet
areas and thus to obtain seversl teste from
sach individusl film spplicetion. The dis.
gres belov shows how :ﬁ. tests ere correlated
on each panel, and thelir sbbreviasted code:
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~' Reference Physical Tests Physical Tests

3 PA ”n

4 Salt Sprey Salt Spray Bumidicy Cabinet
- s n m

k humidity Acc. Westhering Acc. Weathering
- Cabinet

i :‘? Identificetion of the test piaces s done by use
= 3 of a marking brush on their resr.

:.: ; Protection of edges snd resr of the test pleces

in the salt spray and humidity cabloet is obtained
by dipping the edges, and brushing the backs with
a coating of wax. The wax used is s mixture of

402 Refined Crystalline Paraffine Wax M.P., 133.
1640°7,, and
60% Refined Amorphous Peraffine Wax,Mobil #2303,

both obtalned from the Socony-Mobil Oil Co. The
test pleces for the accelsrated westhering mechine
were coated with s lacquer. The reference snd
physical testing test pleces were uncosted,

icetl f Test ts, VUater reducible
industrisl finishes sre spplied by dipping or epray-
ing but neither method 1s very sstisfsctory for the
precise spplication of thin films of uniform and
known thickness from psints of varisble compositionm,
Satisfactory results have been obtsined by using »
vire wound rod type of doctor blede*. Dry films
thickness of 0.53 mils 1s desired snd the filme
obteined are within a plus or mimue 10%.

The control of the dry fils thickness 1s obtained
by edjusting the consietency of the peint with
water until messurements of a dry film show the
proper value. Reproducible film thicknasses can
thean be leid down. The checking of the dry film
thickness 1s done with a magnetic thickness guage
(Americen Instrument Co., Magne-Cage). Checks
made on fils thickness using s standsrd machinlets

i
(¥

H
R e

13
*Ws used 8 #20 RDS Laborstory Coeting Rod obteined from
R. D, Specialities, P.0. Box 397, Webater, ¥, Y,

.,;ﬂ fuﬁi" b n..ﬂ"alu
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micrometer indicate thet the phosphats coating
bas sn epprecisble thickness for which o
correction must be eppliesd to the megnetis

guape reading.

st the time of Lnittal applics-
tion is approximetely | week, which is suffi.
cient to eliminste any whose storags life is
very short. After the pensls are coated they
are permitted to sir ¢ry until the surfece
sppears dry, sud gre thea beked 25 mimites at
35097, (1775¢.). 1a most Lnscances the test
panels will be ot laast & week old before
exposutre tasts are started,

Testing of the Test Filse

Many of the physicsl s of & peint film
may be significsntly altered by slight wvaris-
tions in the percentsge compoeitioca with respect
to soms component, or by replacement of one ites
by some modificstica of it. In this project we
are interested in the genersl paint film properties
primsrily to aseure that the peint being tested i
in fact & useful peint. With this sseured the
‘anti-corrosive properties exhibited by tha psint
are masuningful when relsted to the lsed pigment
being tested. The tests fall into two categories.
Physical Tests, snd Corrosion Resistance Tests.

(1) Physicsl Tests, These tests sre spplied to
the test pleces immedistely sfter their prep-
atatioa, snd sfter 500 hours of exposure in
the sccelerated westhering teet. It is not
sxpocted thet the sccelsrsted weathering
trestmsnt vill csuse sny apparent fils
follure, but it 18 expected to produce encugh

fils aging to show up perhaps ss poorer
adhesion, or incressed brittlensss with poorer

impact resistance. The scoelersted westhering
1s provided by sa X-1A Nationsl Carbon Ce.
mschine vhose light souroce uses Sunshine cored
cerbons (llem, below and 22mm, sdove),

Bariness 1s measured by » Sward Rocker,
mrm_gm_mn 19 measured by s Gerdner,
Varisble Impact Tester using o 5/8° s csl
die. W is determined use of
8 cylindricel mandrels of several siees,

11}
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IV WORK IN PROGRESS

The next report will be besed on the dats svalladle from the
completion of seversl series of tests.

Corrosion Resistance Teste.

e deom

. The primsry tasting tool in this
project 1s the salt spray which is operated os
described in ASTM Specificstion B117-57T for
Sslt Spray (Fog) Testing. The tast pleces sre
mounted st 13° ond are exposed in the cabinet
for 250 hours with inspections at intervala.
The central portioas of all test pleces contain
an X-scratch to the bere metal to ensble rust
inhibition, snd rust creepegs under the film
to be observed and eveluated.

Ye_Gondensetion fmidity. In this test
the test pleces are supported with thelr backs
against cold plstes producing positive condensa-
tion on their faces. The etmosphere approaches
1007 umidity at 100°7 £ 2°. These conditions
pramote blistering as wall as rusting. The test

Leces are subjected to these conditions for
50 hours.
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. Teble 1
The Inorganic Lesd Compounds
' A, Nemes and Sources
No, Chemical Xeme Minersl or Source Brand Beme
Pignent Neme Code or
' Leod Orade
1. Antimoaste Nsples Yellow Amonrd
2. Arsenste rmand
l 3. Carbonate,n Cerrusite
s, Carbonaste,b White Leed 2 4 A
| s. Chloride,n Cotunnite -
6. Chloride,b Cassel's Yellow Leb,
7. Cwromate,a Chrome Yellow Reichhold RC1 1298
| s. Chromsts,d Chrome Orangs  Reichhold RCI 2020
9. Cysna=id
' 10. Cyanats _ Leb.
11. dioxide Plattnerite { 28 4
' 12, Rydroxide leed hydrate Amend
13, Molybdete  Wulfemite Lad
14, Mitrate,n
s 18. Ritrate,b tad 7
; 16. Ritrite,b Lad
l 17. Oxide Litharge X
18. Phosphate,0 Pyromorphite Anend
19, Phosphite,b Mationsl Lesd "Diphos™*
' 20. Plumbete Red Lead L-r ”
21. Calcium Plumbate Cemichon
l 22. Leed Silicate,n Alsmosite Amend
i 23, $ilicete,b Barysilite L-r -P 9202
' 6, S$ilicochomate | 5 4 E-P M=143 "Permoxe®
i 28, Sulfssate Lad
l 26. Sulfets,n Anglesite Sikers AR
27. sulfste,d Lanarkite | 2% 4 E-P M)
20, Sulfide Galens Anond
' 29, Sulfite,n Anond
] 3. Titsnate,n ™A
l i, Tungstate Stolzite Lad
i . Vansdste,m Dechentite Leb
i * Trademark name of the Mationsl leed Co.
P **Tradenari name of the Lagle-Picher Co,
? ] i
1
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¥o, Chemicel

Formula

1. Pb3(5504)

2. roiasog

3. FbCOy

s, 2rb(0n) 3. FbC0y
3. ™wCly

6. 7750.rMC13

7. PhCx04

8. b0, PHCrOg

9. o]

:g. P{(ON0) 3

12. ?rg&ngo

3’. m‘

16, P>(M03)2

18, Fo(OR)¥0)

16.  2rvo.rn(m02)2
l:. fbo(’o )

18,

19, 2r30. peadoy.
20, Poo(Pb0,)

25. oo

4
23, Pb(M,504) 3
26, s

28, rns
29, rbso
30. b4

3 2"&3,»

. arn ma————

Pormula
Veight

993,13
347.13
267.22
775.67

278.12

1840.39

323.22
546.43

207.23
291.23
239.21

1132.08

367.16
3.2
286,22
743,64

223.21
811.67
742.63
683.63

351.97
283.27

789.81

399.39
303.27
326.48
239.27

287.27
303.11
453,13
405.13

62.59
60.70
".“
80.3

74.30
90,07
64.11
13,

83.81
71.14
86.62
$9.93

36.43
62.36
12.80
”.”

92.83
76.39
3.7
”l“

38.97
73.13

18.7
82,7

31.88
68.32
8.7
80.60

72.13
68.36
43.33
31,13

1 The Inorganic Leed Compounds
B, Chesical Yorwuls Data

Por Cont 8p.0T.
¢

R,

‘.‘
6.7

3.8

6.3
6.87

[ ]
&

a”ﬁ —'2““
W O e “w

Pulking
Gal./lb,

0.01817
.01790

,02030

.01904
01787

01764
02648

01283
.01643
01728
.01318

.02101
.01848
.01860
.029%

.01933
01874
.01599

.01593
01457
.02068
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Crystal Class

Renagonal

Monoclinie

Tetragonal

Orthorhombic
Rexagonsl

Tetrasgonal

Monoclinie

Orthorhombic

Monocliinte
Cubdble

Tetragonal
Tetragonal

s ety - ——

Teble X
The Inorganic Lead Compounds
€. Crystsl Structure Dets

Unit Cell Dimensions

5.4
7.84

3.5
3.9

8.788

11.28

8.480
1.7

v — - o i s g e el W Bt Sty O At iy R W (% o e

Symmetry
b. LN Systol
6.146 5166 - vé
7.667 9.183 . vié
7.40 6.80 102.45° c,)
- 1208 . <&
‘.72 s.88 . v?
- ”c” - osu
- 639 . old
7.03 13.06 120.00°
5.398 6.958 - vié
.68 7.00 16.217
1
- 0140 & Dy (trto cudle
- 1201 - cz Qebout 3009 )
v ““’”"‘""‘3!"“"""




s —

The Inorgsnic lasd Compounds i
D. Solubility and Other Deta o
Bo. Solubility in grans/ 100 ml Nelting
tar t Watsr Point »
lo ‘ - -
2. L v 4 280
3. 0.000 4 4 313
- 8, t § - 8 ' - . 4 400
:. :.” L O s01
7. 0.000006 & 1 s
.o ) - L ) ”0
10, [ ] " - - é
llo ‘ ’ t - ‘ m
uo °o°3, .‘-. b4 . ‘ lu
u. ‘ ) .. - -
l‘o “o, 1”. - . ‘ ‘70
xs- ;‘
16. ! = :
1.  0.0017 - - tr. 493
l:. 0.000 014  § - 1014
19.
21. £ § é - é
22. i - - 766
23. t 22/
F{ W
23.
26. 0.0042 0.0034 s salte 4 1000
27. 0.0044 velose - .
z.o o.m ” - - 1‘1‘
29, i 1 3 .
”. t t -
3. 0.03 - - 1129
32. ol e - -
13 )
e s
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