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Cooking Mnﬂ

Anderol #226 s,

Oxine Wood 011 M gallone
Aliall Mafined Linseed 011 16 gallme
Reavy Bodied Linseed 01 16 galloms
Minarel Spirits LS gallome
V.X. and P. Naphtha 15 gallone
Dipentine S gallons

Run Anberol, china wood oil and 10 gallens
Rald

w. -
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alialy refined linseed to 500°
forwwdmmtwm
Add 6 gallons alkall refised linseed
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Hald for 10 to 15 mimutes.
ocal and redwoe.

Boa-Yolatile 60 vy

wight
Viscosity -G-IXWM
. Celer .

Acid haber [ ]
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: A dedydrated castor oil sodified glyoeryl phthalste 3
’ alkyd formlated as follewss
Dehrdrated Castor Of1 Patty Acids(Iselims)  Job.§ lbe, )
Olyosrine 168.0 1ba.
Prthalle Ankydride 220.5 lbe,
Mineral 8pirits &0 gallons
Coolcing Procedure; WNeat £ acids, glycerine and phthalis
- ! '::’m ;enf uﬂ uﬁgﬂ
B in “m. ‘
£ ) and hold for abowt IDS wimtas, Coel eand -
3'” . reduoe,
Propertiss: Too~Volatile o 68 ty might
) : : Viscosity & 2(Cardner « Iaut)
e o Actd Bumber
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Lxation or TEST 8173
mwwmw.ugmwdmmm
soopherio oonditions, The panels sre exposed 0o test fences ia ecestal
ant 1aland arees heving both industrial and rurel envircamsets.
The test locstions, types of specinens and remsrks oa eavirenmeatal
oonditions are iscleded in the following tables

|rs 2

Sayville, Long Island Penels and Angles | Atlantis Coast,
Cleveland, Oio Jansls Inland(Orest

Joplia, Wisecwuri Manels and Anglss | Inlend, Rurel

Sow Orleans, louisians Panels Oulf Copst, Industrial
San Francisco, California | Pemals Pacific Coest, ladustrial

I37 SPECTVENS

geoerel Desoriptise

mdmchu-ummnnmwudum>
five toet sites to flat 12° x 187 cold rolled steel pamels. (ASTM 609
W57, Carnegis £5). hese were shipped o Lhe cooperetors laderatories
ia ordnance begsd aad wrapped ia P paper. The penels were left srepped
watil Just prier 1o painting whea theay were givea thres xinersl spirit
washes to reneve the il 118 ond other foreiga matier. These specinens
were slean and rust free whem painmted,

Diplicgte hot rellad structural steel specinens 4° x 4 x )/8° 1 3f9,
are axpesed at Sayvilla, long lolsnd and Joplia, Misseuri, Theee are
Luh-:)/c-xu'umsnm-menhmu.

™e angle specinsas wre selvest sloaned and wire wushed Just priee
to painting and contasned lese than 10f cerrosiem predusts,
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Bach specinnn santaing four tesh aress o8 1llwtreted. s fowr
tast arsas are exposed eft sach panel aad angle iron,

8iace wo topocet paints, alumimm and lew visiMtlity gray, were weed,
mpﬂuum&uwwumhmuuw
oa 15t specisens, ‘ '

ALL speciaens are axposed om kS? test feaces facing Southe
pomyran |

The paint test specimsas are lateled to indicste exposure site,
paint mmber and campositica of topcoat. The lattars A and B designate
aluximm and grey topcoat, reepectively, mu«.moeu:p-ua-m:

Sayville LY Y -
Qeveland Y -4 y : -
Wew Orleans =P
Joplia -l

Saa I'rancises =

Bxamples . .

™e panel marted A-20)-B 18 exposed st 34yville, containg prisse
mmber 20) and the gray tepcogt. o

The panel marked F-)15-4 19 exposed at San Preacisco, eantaine priser
msber J15 and the aluminum topcoate
= ATTLICATION O P peTS

Eadh oot of exposure speciseas were prepared at the site of sxpesure.
A1 paints were applied ty sprey at & unifors dry fila thickness of
LS ails per ccat, e only exsepiion was the slumimm tepceat which s
applied at & fils thicknees of oo nil, The paiats were applied ad
saloulated spreading retes te sbtain the specified fila thicinessese, e
dry filne wers checked with ¢ Nagne Oange te assurs & wifers fila owr
the entire surfese of the specisses,

™he low s0lid smmtest prissr and topoeat for the viayl systen, snpesed
88 & oontrol, were applied 68 1 2 0.1 mil per eest. The wash oest
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e e+ mepgain oy e, g, &

prissr(LIA #06) %ad Spraped on 40 & dry fila thisknsee of 0.3-0.5 mid,
. Sefficient $4n0 was sllewnd Vetwesn pplisetion of sents and Wefere
sxposure te permit therough drying of the peist filas,

ﬂ - e felleving pigmentations were tested in eash of five vehisles, -
Theve veiicles sre deseribed in detail 1ia a later seetiem,
! Jpd, Jerd Bade Pigmentation Bmbers
1 “Jngredients NL S Y10 ] o o oy oy
i Md Lesd, 975 Orede 99.951 158|258 | ssx |ens § nos| ses] 208 i
oo ’.Mu m“) - - m l‘“ - u - -
Lins Oxide - e {153 - - - -- [
mt- Silicate - - 9.$% u.” m” &. u“ "o’
Irom 0!140. 55& "ﬂ’ - 25. m 2, m “ ”
Mca, ”s Mesh - - - 95 W e ~ e -
Almirm Stearste 0.551 0.4 O. 0.521 ¢. e 0. o.%
: oo Red lead Jase T Pigmertation Jmbers .
Iinc Yellow(In Chrumate) 58 ot %] 1S ] -
lead m“. m - - - - - ”
Zine Oxide - - 108 ] 108 108 | 10
mgesium Silicate 208 108 5] 2 1S5 | 1%
Iroa Oxide, 85CPe,0 558 %) Jog { S0 Ws |
Ilu. m Nesh J - - 108 - e -
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ook of the Pelleming pgnentations were Loeted in ene specifis yehicle.
‘ these vehisles are incladed with the oamplete dstalled paint fermmlatiocns ia

Sestim i
Plgnentation Smbere
Ingredisnis 9¢ § 11k J125 J 2125 jler 128 J 1oy J1MO § AN ] 1YY
ramate, Bas - - - - - - - -
Bioe lead, Sublimed v - P - - - 3” 10
tins Yellow(2n Chrcaste) | - - goxl LTs] s3] €53 AT - 1.
1 Zine Oxide T T T e =TT =1*
u" M ‘) - - - - - - - - -
Wgnesium Silicate - - | <58] 231 I3 X TSI I
i Iron Oxide, 85 Fe,0 - - - - - XSO S8 - -
Im m“. 16‘ ' - - - - m - - - - -
:;;' ,25 “ - - - - w‘ - - - - -
oa - - - - - - m nn ’
Almirma Stearste - 1 0 - - - - - - - -
Titarium mm. Matils| . - j - - - - & -
Ine e - - S’ - - - - - - -

f tiom
onty 1
Lﬁ'ﬁiﬁxﬁmm ] 2=

1LY I i3] Ji% II(, 183
Blee laad - - - - %&. -
\ T @] )5/65 Co. Pmed Laadet = -1 - - 1-1-1 -
i loed Carbonate, Sasic o i — 11
Lead Bulphete, Besis - -1 T2 - - -
] 2ine Yellow(Za Chrom.) - - - . |- - A
1 $ine m“. asie - - - - - -
] ine Oxide -] =] < - 1= [ = [17.03
b v Siena - - - - - - L.t
Titaniwe Diexide =1 =1 = - 1= ] - "
Megnesium Silicate - - - - - .0
Distanscecws 8iliee - - - - - -
Sospetons A58 Jcxl 1< e 1o { o -
Tals td il - e 1o 1 = -
Mea, 325 e L. 5 G 54| 4.9 e e | - -
Corvon Klaek 1 =1 . X+ [ = - ~
u Rask - - - U, 0N » - -
Alwxisus Stearste 0,541 0. %4] 0.5 - - 10, 1.1¢
A 0 J i
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The following five vehielss were vsed with each of the test vericles en
"Mel.! . 1'7‘.', - - ¥ ‘. --”‘
A Linseed Meplssemsat 011 oonsisting of & blend of rew linsesd c1l, pals
beat becied linsesd odl, minerel spirits and drier in the following prepertiomss
’ Jex Linseed 011 - 53

Pale Neat Dodied Linseed 011 « 158
Mneral pirits ard Drier o 356

o aw o P f S

vorscle p

A coatination of res linsesd oil and & linseed ncdified glyceryl phthalate
aligd,
Alkyd Resin Solutiom - 56.3% -
faw Linseed 01l - 20,18

Minersl Spirits and Oriere - 15.4¢
The allkyd resia solution in this vohicle has the fallowing propertiesy

£ o) Acids -
£ Mthalie Anhydride -R

* Tiscoeity at 505 NY(Gardner-@ioldt) « 5-¥
Acid Bamber at SOf W e)s - .-

Tehtele ¢

A oambdnatice of 605 Yy volume of & 1inseed modified glyceryl piithalate
alkyd and LOS ty volums of & )) gallon linseed-turg oil pare-phenyl phemslie
vernish,

e aliyd reein fa this vehicle Ms the following penpertisey

£ 011 Acide

£ Mthalie Anhydride - ﬁ
$ non-Yolatilde

Viecosity at 8 l'bc rdoercBeld) r.n

Asid Mamber o4 705 W - $?

—.9



e phenclic varxish in this vehicls his the following propertiess’

ﬂlm .”m

$ Tung O11 4n Oi1 Phase - 60

£ Linsesd (11 im 041 Mhase - W :

$ Nom=Yolatile «60 .. -

Yiscosity at 608 WV(Cardnsr-Soldt) «

ne 4o e

Yohiale D
This vehicls consists eatirely of the alkyd reeis selstion deserided -
ender Yohisle G s g T e s . :

™is vehicle i oomposed of & 25 gallon detydrated cestor ofl-sodified
phenolie varnish, heavy bodisd linseed oid snd aineral spirits in the fellewing

.- pruportionss ) -

Wdifiesd Mrenclic Yamish « %8
Reavy Bodied Linsesd OLL < 293

Kinerel Spirits - 15
The modified phenclic varnish has the following propertise,
Ol Length - 28 gallerw
£ Won-Yolatile -l
Viscosity at L3% NV(Oardner-ioldt) « €
Acid Maber - 5.2 -

Drisrs
Baphthenste driere were incorporated 1ato the adove vehicles to the extesd
of 0,58 lead, 0.028 sengenese and 0.028 cotalt, based oa the non-volstile contamis.

DML M
Dignent Yolums Matisg

ALl of the paints exoept specification paints were prepared with & MV of JSK..
fpecifisation peints were prepared st pignent volune ratice iadicsted ia the
spplissble speeifications,
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The Primers were all greund te a fineness of k{ Scale)in & bell mill,

The gray topcoat paint was grownd to a finensss of ¥ Soals) 4a a Bald
m Jte v~"", . . . T i ' "'vf‘ PR 3 -

Bach paint mus prepared for shipmeat to the test 3ites at & coneistensy of

SEeewdte, . L. o L . N

2 o e P
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> at.g 100 Gallens |
I Tk 67.2 %‘L - 12D
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Lot of Tllustretions

A paisnted panel on test fenve,

4 painted argle ca teet fence.

Minter spraying paint on test specimen, -

Yiew of test fenve,

(hecking thickness of paints with s Magne Gange,
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AR DWESTIOATION CF PRIWERS POR NARINE m.
@ proxxcnm

Nary technical reports and papers have been published in retent yvers aa
paints for structural stesl and other farrcus surfaces expoeed to variows sarise
stacspheres, Most of these pubiications, based on actual comprebensive test
prograns, clsarly indicats the foremos. pott’iea of red Joad a3 & rust-dnidiuiwm
pigment for various stacspharic exposurss, It {3 not our imtention to critie
3 ] cize or contradict ia ary wxy the well-grounded conclusions reeched in theee

1 .
R LU

i

i

i

y

structyures whers {t is imprectical or ecommically mot feasible %0 remove all
of the corrogion producise

ﬁ IA should e realised that the problsss of corrvelon protection and peing
formnlation are extremely complax) no single palnt or type of peint will give
1 the dest possible protection under all conditions, In & search for improved
red 1sad base primer paints for csrtain types of atavepheric and marine sxposure,
the Red Lead Technical Comxittoc of the Lead Industries Association has carvisd
cut several [rojects embracing the various types of gynthetic vheicles withra
variety of red lead dese pignentations, T™he primary objective of the project
discussed here was the attairment of improved primers for use ia marine envirees
ments. A series of modern red lead Dase pPriser paints 19 presented, Typical
prectical applications for these primers would be on all parts of shipe sbove .
the water line, docks and docks duildings, cranes, buays, bridges located along
the coast or over tidewsters, and machinesy in merine instellatiocnse

mm-mmzmmxeuhnmmu&m‘umm
exposurs was discussed i & previows paper.(2)

Ia planning and carrying owt this investigatica the following problems were
givea particalsr consideratioms
8o The determineticn of the Dest modifing pigaents fer
mnwmwmmmcucvmmtmm
!xludodmﬁunri guonts were irom oxide, sins
oxide and sine yellow{sine chromate).

b.boo“mnmunmm.tm'udmh
vehicle constituency. Included among the vehicles were
phenclio, coumarone~indens modified phenoclics md alkydee .

es The offect of variations in mnm ratice s
protective paint performances :

ds T evalustion of xicacesus pigments a8 modifisre of
Red lead Bese Prinere,
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This psper i3 based on exposire results odtained on tmenty.sns test
Plomeantations, nine tast vehicles and two 3inc yellow specificatioa prisscs.
Sixty-seven prisers, including standards, were exposed. The plpmnt and
reiicle compositions are included in Table I on pege 3.

The systems coaprised two coats of anti-corrosive M-fvitahﬂun
Specification low visibility gray (52-C-6) ae the finish ceets .

on the panels and was soooth and intacte A period of twenty-four hours was
allowed between successive coats and efore exposure after the finish coate

The panels were axposed in & vertical position facing south
proxisately thirty inches above the high tide level at the Marine Basia
at Sxyville, long Island. The panels were fastcned to wooden deams by }/0¢
steel bDolts through bolt holes drilled at the two upper corners, The panels
were insulated from the bolt heads and ghanks with plastic washers and

. slesves,

T™he panels were inspected periodically for corrosion(edge mnd gemeral),
blistaring, and chalking or erocinge ™e systems Yere rated from sere to
ten in each category, the musber 10 designat@no observabls failure and O
designating failure of the paint or zero protection for the steel. In the
case of corrosion, s panel with s rating of 5 would mem that approxisstely
115y percent of the surface vas rusted,

The test specinens were exposed Octoder 13, 19hk.
DESCRIPTION OF EXPOSURE SITE

T Marine Basin is Jocated st Sayvills, long Islend, which 19 sbowd
L1ty miles oast of New York City oa the south shore of Loog lslamd, in 8
rurel area,

e close proxiaity of the panels t0 the vater at this locstion sswres
un\nommmam:dtmvnthmuﬁawtd&lotoﬂ‘w
18 stormy westher and throughout the winter moathee

ENTATION OF D
The mmbers, composition ani conplete exposure reconrds eof W

showing very 1ittle or no fallure are included ia Table II with
data on the standard or control paints,

Table II1 containe the performance retings after Ll monthe en all of We
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TANLS T - PIRINT VD YEICLE COMPOSITION
@ __ cmwdun e e e
Red Leagd (97X C-ede) 159155 |22 054900804z sgicqlcoisodzstosicsiolrc s Iooicals
ml C'.mﬁu‘ Lizis i | @] @] w} @] o] w}] @] #| w] @] | 2] o} o] =} =] =] -
Yisrge of wf «jlyl @] @] el @l 2] @]l @] e[ c] o] efwi =] =] ] =} =
4 Lcas Suifave, 2200C | ol o] =] =] o =l =] =} =1 =l ote-] =l ol el =l =l=1=1-] =
Zins Cxida 1T10] o] SJACIIC ol i lcn ) L e ioNC) = [i5] = BC] < 1eC L0
23=2 Yolloe(la,Chroe )il o =] =100 32t 120 « HTT10] ~OONIC | - j30 1 = {12
] dren CmyzaSilteruz ) Jl =] af =l 2= 2 70 71 20 7] =5 el =] -]-1-]=-
kb or o Siidaa 1 & Glel el ol af ol o]l al clalelelel=l=F=1T<=1-1I3
{ M-gro=ium Silicate 1230 el o] o] «llf] el e el e« el el el =l <] <f <] <120
1 X3, Frannite =] =} DN IOt =V o] =117 =1 -12110 12l ] -
Xiza (329 ko) =} =lololololonl® olafofolojooalale]al-f-]-
¥iza, ticroniind wleloelele]afalall jelefjelalacljelawlelefelela
Vericle Composi tica -
68 & gallon tertiary tutyl preaolioc-coumirons linseod o4l varnishg
19 coumarene resin m.p. ® 127-137°C. -
LOS Lineged oll modified glyceryl rhthalite aliyd (LS phthalle anhydride.)
] 608 O gallon tertiary tutyl paunclic = coumarocne linsedd cil varnishj
19a counirone resin a.p. o 15-£5° C,
LOE Linseed 01l modifiod glycoryl phthalate alkyd (3IL% phthalic anhydride.)
SR gallen tertiary tutyl pnundiitecouscrone dedydrated castor oil varmishg
pL coumarond rezin m.p. 8 127-137° €,
IL£L Limsocs ol =-21110d glyceryl shthalata alkyd (3LS phithalic amigéride.)
WA 6 galilin triiiry DL piondsitecouncrons dehyiratud castor oil vartish
1% coumarond re3in m.p. ® L5-55° C,
0% Lirsexd oil modiffod glyceryl phthalits aliyd (ILS puthalic ashydride.)
Ot 6 gallon tertiary butyl panolic-coumirvad tung oil varnishy
194 couzarons resin m.p. 8 127-137° €,
LWL Linsood o1l mndifiod glyceryl phthalato alkyd (3.5 phthalic artyydride.)
6% 6 gallon tertiary btutyl phenclicecounsroas tung oil varnishg
19e counzrone resin m.p. = LS=55° C,
LOL Linsood oil modifiod glyceryl phthilato alikyd (JLS phthalic anhydride.)
60% 10 gallon tertiary butyl phenolie vm&tdﬁmﬂmﬂub“td
» linseed and dohydrited custor oils,
WL Linsced 01l modif1.d glycoryl phthalate alkyd (2S% phthalie anfydride,)
n A dehydrited custor ofl modified glyveryl phthalate alikyd
()05 pathalie anhydride,)
] A phenolic modified linsevd-glyceryl phthalate alid
(82 phinalie anhydride; 3% pnenclie resin.)




PERFORMANCE RATINGS OF COMTROLS AND OUTSTANDING PRIMERS

PIRTORMANCE RATING
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The following conclusions were reached after careful consideration of
the dats in Tabls JT containing the complete inspection rvsults on the ten
. best primers ia the projvct and Table JJT containing the Ll soaths iaspectiom
rusults og 21l of the paints,

1¢ Tho use of limited amounts of sinc yellow(sinc chromate)

From those tests approximatoly 154 of zinc ysllow(sine
chrosate) by voluno(approximstely 10€ by weight) in the
total pigmont would soom to be the optimm. Tho red leed
paints modificd with zinc yollos woru superior, as &
group, to the control paints in which the corrosion inkie
bitive pi consistod ontirzly of sinc yollow, Panels
L87 and LBB shor that greatar volumes of sinc chromate
tand to give sarlior failuree

2. Mgh concontr-tisng of sinc oxide should be used with
discrotion sinca such use of this pigmont in a short oil -
vehiclo shows ~oor porformanco in two pannls, %9 and L73.
den these couc 'ntritions wors used in lorg oil wanicle
priners, this iivurss offoct vas not expurienced, See : :
Panocl mmber 450,

The results also indicate tho use of zinc oxide is detrie
mntyl Whor. the Fed 1..d content 13 4n the order of 708,
ticularly in short cil vehjclog, 300 panl nuaders .
1 and L3S. A oombination of sinc oxide(10f) and x'me o
‘ chroeals as modifiors in ordar of 1L of cach, far red o
1a8d b1 primers is buneficial in all vohiclese

3. Iron crilc did not irprow tue performance of these
priowr paints. It aid, of coursc, contribute to goed
hiding powurs

L. isido from twir charscteristics suspending properties
and other properties specific Lo each, the other inert
pigeents used did not coatritute sigaificantly te prisse
paint performance,

S, There litharpe wae wsed ia one instance &8 & nodifisr of red
lead aleng with a micaceous picment, excellent performeance resalls
were obtained without the use of other sodifying pignemts,
Howover, the use of litharge in the proportion employed ia
this test paint, would aske {4 necessary to furnish 4%
separately for adaixture 1al0 the paint Just prior Lo wie,

6, A dehydrated custor o1l aligyd mas consistently cutstanding
in performance, Jix of Lhe seven best paints conteined
this wehicla,  his 15 also suletantiated bty work previe
ausly reported Wy the Med l?ﬁ Techniocel Camnditiee oa &
greup of tide renge panels,

3 a8 & modifier of red load Daso prisar is advantagoous. S

-
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7.

9

12.

1),

U,

Another wvehicls showing good performance wes an alkyd

modified short linsesd oil pherolic- coumarons varnish,
This was superior to the castor 0il alipd just mentioned
ia only one puint composition(Psint Mo, 13)), e

Nodification of the alkyd modified short oil phenelis
coumarone varnish(Vehicis 1§)did not result 4in e im= . ,

proved priser performance,

Tariations in wehicle and pigneat oomposition sesmed %o
aask the effect of pignent volume varistions, A furthes
study of the protlem 15 indicated,

The use of micacious pigeents as modifiers of red lesd
tase prizers has been shown 10 De effective in improving the
pecforaance of such priaers,

The failure of the control paints was charscterised
relative sarly appesrance of hlistering and bty more
ultisate edge corrxeion fatlure. Kiny of the Ped
base paints tested 13 this investigation surpsssed -
performance, the ti:x chramste paints based oo twe —_
govermment specifications and used 48 controlse

Puints 183 and 116 received the top ratings ssong the Seven
outstanding red lead base privers, However, Defore Ceatering
on these paint campositions, the user should subject them o
further stody,

In considering LIA Paint 116, centaining ¢ widetantial 2
Quantity of litharge(P>0), the necessity of introducing the

litharge into the talance of the paint Just prior te {t» .
wie must be ¢ .hasited, This introducea a practical limi.

tation which 2. preclude {ts general use,

A review of the seventmst paints, dm due censideretion
to conaistancy of performance, leeds us to oonclude that
L.1.4. Painte 132,34C,118, 120 ard 138 all affer the paint
manufacturer and contumer red 1ead Dase primsrs of the
higheat quality,

‘E;(
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After approxiiatsly three and one=half years test sxposure 10 a riger=
ous BArine ataosphure, 8 group of several red leed aixed
have been proven outstanding. This work ras sdded to our knowledge of
both extender pipments and synthetic veaicles for red lesd paints. Ia
sdiition to furnishing formulators, manufacturers and specifiers with
several fast drying gmthetic primar paints tested under conditions simee -
lating actual field exposure, it is our hops that ‘his work wll also
supply the experienced paint formulator with sdd{tional data that xight
provs valuable in designing anticorrosive paints for various applications
# DOt covered in this paperse '

In ehoosing protective priners for specific sprlications, good pere
formance in the trype of atmcsphere ermcountersd is imperative, but other
requiresents, both of 4 technical and ecoromic nature, cust be considers
od. In this paper we hav ~adsavored to demonstrats the aary poeeidilities
and some of the advantages of red Jesd pigeentations in gynthetic vehicle
paints. The paint formulato: and specifier must exarcise individual
Judgment in choosing the prier cooposition for specific applicstionss ~ -

Iven though this series of paints has be:n on test for & sufficieat
period of time to permit the culling out of tae medioccre and poor paints,
much still remains to be learned Yy contiruing periodic {nspections of
4 the paints showirg 1ittle or no failure, +e plan to do this ad to 'S .
subsequent papers on this and other series shen sufficient addi ’
data are availadble,
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