TROJECTD LABCRATORY DEVELOPMENTS

I. INTRODUCTION A\

"Brojected Laboratory Dovelopments®™ is the designated title of
this talke The objective is to discuss some of the problems that face

us in the development of coabtiings for tne ncar fulure and the approaocn—

es and solutions to be found in the laboratory.

At a recont joint Teclmical-Manufacburing Conference of the Glid-
don~Durkee Comany in Baltirore, Mre Willism De. Kinsell Jr., vice=presi -
dent of the Comtings and Rosin Division put the ohallenge in tuese wordss
"fo wnat extent is Research and Development timo, money and effort being
devoted to the maintonanco of yesterday's product which is already doom-
cd to oxtinction by the nceds of tommorrow's market? Are the product
develoyment and techmicnl service functions -seeking to deteormine the
cutomer's noeds of tne iimediate and lonpg term future, or are they

dovoted to the solutions of todey's ond yesterday's ppblems?
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Il IROBLEMS.

To meet these challengos then it is nocessary to define these vm-
stated problems, to condider possible approaches and proceed to the labor=
atory for confirmation and to establisn tuae validity of that solution.

The problems that face both the formmlator end the end usor of today's
coatings are many and verieds ‘these problems may range form the com=
ponont raw materinls that go into the conting to its finsl appearance
after applicetion to its ultimate performance. Tinis problem spectrum 'is
superimposcd on the continuing need for and expected improvements in the
protcetive and cosmetic valuese What are these additional requirements?

Ecology is not a new vord but not’intil reéently has it become a
common vord in ocur daily vocabularye it needs no definition but its
impact on the socio-economic pattorns of our lives has been grents For
example, what had storted out as loeal legislation to moet local con-
ditions due Lo a unique motrorological pnenomensa in lLos Anpoles Com’rby
as Rule 66 and in San Francisco as Regulation 3 is now spreading across
the countrye. The probability of infroasingly stringont Federal, Btatg
and loenal regmletions in the arca of controlling solvent emission is
fast becoming a reality.

FROBLEM 11041 nOW BEST 10 SOLVE 4 SOLVily w{LSSICN PROBLuIT
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Ra3lated to tiie ecological problem of solvont emmission is the con-
cerr €fthe use of heavy molals, specifically, that of lead and mercury
in coatingse. Usoe of mercurials is wide spread in the coating industry
as an in-can preservative of many latices and omulsions as well as a
mold innibitor in tie oxposed dried {ilms. Hot only is tho ocoating
manufacturer faced with the problem of replacing the mercurials with
cffecetive non=mercurial, he is also faced with the disposal of rvmsh
wrash solubions both solvont ard vmbtor, used in the cleanup of equip-
used to produce tuose products vmich contain mercurials.

Lerd pigmonts aro widely usod as colored pigments as well as anti -
corrocive pipmentss The 91lst Congress recently passed an Act to pro-
vide financial assistance Lo nelp eitiecs and communities to develop axd
carry oub inbensive local prograns to uliminate tho cause of lead paint
poisoninge This, of course, covers only paint already eppliedes Title IV
of the same Act deals with the future of lead paintse In short and terse
terms ik directs HHW to talle suen steps emd impose such conditions as may
be necessary to pronibit the use of lead paints in residential structurms
constructed or inhabited af'ter the date of the enactmant of this Act.
Full details may be found in the February 16th issue of the American Paint

Journale Tnis Act is narrow in its present coope.but its han of lead

into otner arvas is almogt a prodiotable cerbtainty. GLD0 06439




IXI. PROBLEMS.
. ! \\
To mest these cunallenges tiuefi it is necessary to define tihese um-
1

)

stated probloms, to cosider the possible approaches
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Perhaps more problmnékxist and continually arise in the area of
application than in any otner area. The cost of applicatioh per cont
or better yet tne cost per mil dry f£ilm is pernaps tne larpgest single
cost factor to be considercd in maintenance paintinge It 1s also true
that there is a direct correlation between performance and film thicke
nesse Thus to reduce the number of coats required to produce a givon
film tnickness: snould result in a lowoer per mil eppliction coste How-

ever this must be achioved without lass of performeances

FROBLEM 043 HOW CANl :JGuiER BuILD Be OBTAIN'ED IN LESS COATS WiTH 8QUAL

PERTORMAKCE?
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As stated in tne begimning of our discussion improved performance
viighin & genoric type of product is innerent in all development worke
Thus, improved allyds, urethanes, epoxies, etc, are oconstantly intro-
duced, These are hard earned imcremental but expected improvement.,

On the otlier hond certain resins exnibit outstanding properties
sucias for example cuemical resistance but vrl‘cn'rele.’civ«'e]y poor gloss
retention. 5till another rosin me&y have these same proporbies in

Irevorsee

PROBLt NOo & . CANl ''His DESIRABLK PROFERTIES OF A GIVEN RESTIN Bx COMe

BINED WLln DEBIRABLs FHAL'URNS OF AciOriisR AuD AT ‘ns SAME IMs MInTMZE

tneir respective wwalknescect
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Conditions at the tine of application have immense effect on the
ultimanto performonce of a contings Rain, dew, embieyt temperature,
surface temporature, hum’dity, etec. are impossible to control com=

pletely. Climatic conditions limit the extverior applicacion scason.

PROBL! Qe He 0OW 20 wXKUWl'D TuE APPLICALTION SAEASON ANDIOR DMPROVE

APLICATION UMDER LSS TiAll DESIRABLE OR IDEAL COUDITICHS WITnOUL ADS

VERSE EFFsCT O} THE PERFORI"ACu?
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The nature of. maintenancepainting is sucii tnal its needs relate
tos
ae Practival dolloars and cents economicse What are the
cost adventapes of painting over the cost of replacopent
of a substrate or structure.
be Requirod or s21f imposed sbondards such as light reflectance,

safobh and healbn codese

ce subjective vealues associated witnh overall appearance, color,

ctce

All of tnese requirements place an oblipation or rosponsibility on

both the mamfacturer as well as thoe buyor of coatingse.

PRODLEM 110, 6 HOW CAIT T E REQUIRIZLSITS OF TuE MALIUFACTIRER TO FRODUCE

AD T8 BUYER PO MROCURE BEST BR MET FOR MUTUAL BEXEFIL AnuD SATISFACTION?T
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1XIX APFROACH TO SOLUTIONS.

To logically find solubions to these prohlems iE is necesgsary to
establish where we ore and use that base as the starting pointe. Solutions
must be found witnin 'the matrix of tne comporent parts that go to make
up o coating, nwmely,

ls Vealcle so0lidse
2¢ Pigment solidse
3e Solvent volatilese.

For purposes of review let us briefly list the generic $ypes of wohiocle

or rosin solids in use todays

1. Alkds
ae linseed
be soya
ocs castor oil
de salf{lovior
ees Iisu
fo tung

gs mnixed oils

2¢ Modified Allyds
as acrTlie
be rosin
Ce pnonolic
de silicone
oe¢ sbyrunc

fo vinyl toulenc

GLD00b445




-, ‘.‘
3« Acrylics

&« homopolymors

be interpolimers

4., Drying oils

ae same as those listed under alkydse
Se¢ OYocresinous

6e Urcthones
8e moisture cured
be 01l modified
Cs pronolymer

de blocked
7« Silicones
8+ Vinyl Ciuloride copolymers

9 Latices
ae. aclylic
be vinyl ecetate

ce 6UITone bubadienc

10. spoxy
fle @sbors
be amino cobalyzed

ce amide catalzyed

11. Asrhaltioc and coal tars

12, &Shellanc, collulosie, chlorinnted rubber, inorgoanies,

cLD00b44b




Inis list is by no means exuaustive or all inclusive. It is in-
vended to be used as a guide in aur approach to the problems poseds Of
the tynpos listed the alkyd is still the ™work horso" by accountdng for
botter than 50 % of 2ll maintenance coatingse FProjections of raw
material consumption indicabte tuat aljyds will continue in a position
of strengtn bul being strongly challenged by tﬁe various laticos. Zhe
others string out bonind the two unquestioned leaderse

In the pigment field titaniums continue fo be a front rumner,
particularly witn the availability of tne chloride process tynes Zine
oxide is a poor scconde

In the solvent group tho prineipal types ares-

1. Aliphatic hydrocarbons
2« aromatic hydrocarbons
3e terncnese
4. oxygonatod solvents
2+ 0lcohols
be etuers
Ce oO5Lers
de Xkec'ones
5. nalogenated sydrocarbons
6« nitroparaffins

Te Tmteore

Against tnis background lot us consider tho solubions to the porblems/.
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V. SOLUTIONS.

-

A

Problem Nos. 1 How to solve the solvent emission problem?

SOLUTION Ae An obvious solution is to replace the non- con-
forming solvent witi. a solvent tnat does comply witn tuie require-
montse In tie case of mineral spirits “tuis nas been rolhive-
ly simple.in as much as a single direct replacement was readily
available. These mineral spirit replacements were of lower
aromaticity tnerefor of lower solvency wmicu resulted in sligntly
uigner viscdsity and at times sligincly slower set up times.
Additional formulatbion adjustments minor in nature had to be made
to compensate.

To roplace aromatics such as xylol or branched ohained solvénta
sucn as MIBK is a little more difficult because a gingle direct:re-
placement was not availeblue Instead combinations of solvents had
to be blended to individual requiremonts.

At the outset of the solvont emission regulations the replace-
ments were worked out empiricallyes Today lie replacement com=
binations ere derived form sophisticatéd ocomputerized progrems
based on solubilliy pavameters,. hydrogenbonding factors, bte.
wWith this tool available solvent emnisiéion problems sihould not

be crivicnl to solve.
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SOLUTIOH Be St1l1l anotiner solution is to sliminate the solvent emtiru-
ly by resorting to solvent free or 100% vohiocle solids coatingse This
would require spme reoformuladtion of the base resin to adjust for good
applicatione. Sucn coatings are feasible as is witnessed by various
opoxy formulationd Otuer rosins are being eondidérad for adapbation
to this teclmiques

S8aLUTEaN C.

Il a roplacement solwvnet is not available or does not produce thw
dosired result, consideration should be given to converting tne resin
from a solvont.solution to a wabtor soluble resine Moany of the resins
listed can be solubilized in vwater by the use various coupling agents
tp eliminate the objectionoble solvent or solvents. Thid solution is

adequete in some cases vuercvas in otners it may introduce water sensitivity
or residual odors. Many alkyds and acrylicg have been converted by this
mechanism & sabisfactory water redveibility e
SOLUT1ON D.

If vater solubility is not the completo answor anotuer teonique %o
consider is Tne omulsification of tune resin. nis nas been succossfully

used vdth epo:y esters, chlorinnted rubbeor and oven with two package

catalyzed epoxy systems. This tecolnology is boing refined daily and
QRO
may woll be tihe best cnswer for many of today's solvont coatigse

SOLUTION K GLD 0064 49
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coating, wowever, it is applicable to production line finishing. 1t

is cited only as sn oxampls of how such problems oan be approacheds
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 PROBLMM KOs 2 WaAT 50 DO AT MERCURY AnD LwAD RxPLACKMwiT®

Solutiony Many non-mercurdils are available and on testand in meny cascs
already in formulotionse Current literature is devoting a lot of spaoce
¥

o this problem blet con readily be referred to ¢« In any case no one
non~ mercurial has cmerged as the outstanding replacement, .iowever,as
tests and exposures continue the problem will be resotved.

Lead pignents have scrved long and faithfully in the coatings
industry both as a colored pifment and even more importently as en
anti =corrosive. The objoction B the uso of lead is its toxicity
especially during application and tne potential danpger during the life
of the £ilm by accidental ingesting.

Where lead pipments have been used for their chromoticity they have
boon largely replaced by non toxic orpganisse

In the anti<corrosive field the lead replacement hes beon more
diffieult becausge of its long record of roliable performances The
potontial replcoments such as caleium chromate, onlciwm molydate, zine
phosphate, iron phosphnte and barium metaborate have much shorter field
exposure hence their performance is syill under considerations iiovover,
the rpports are encouraj;irge Kach has some merit and in tne case of tune
last four an additional advantage is gained by the faob that they are
whitos This »ay hierald a new series of colors for primers other than 'the

tradional rods, oransres "d olive drabse GLD006451




PROBLMJ Y0« # nON CAM nIGnER BUILD BE OBTAL:igD IN LiSS COALS Widn

B§UAL PERFORMAI:Cut?

SOLJTICu A, Tne solution suggested as an snewer to the solvent emniasion

problen can also be used to obtain higher buid, namely, the 100% solids

or solvont froe coabing. FProperly formulated thé solvent froee coating

can give higner film builde ¢nis nas been demongtated as beinpg practical

in certain onoxy coatinge. rhis may result in hipgher costs per wmit pur=

chased volume but could coneievably resull in lower cost per mil dried

£ilm.

Solution Bs nighor build application may be attained by tie use of tiiixo=-
o pmdu-o u—rt-\p

tropes witnout sapfe Yo do so tie coating must be formulated for complete

through dry and good solventreleate so as not to give surface dry and a

soft cure below the surfoce vhich would Yed/¥d/eventually lead to check-

ing and allipatoringe

SOLULIC:: Cu Venicles witu high gel structure have been dovelopeds ‘wheso

in turn nave been formulated vo give pigmented products 'of excellemt

structwre that reoadily break dovm under the shear of the brush, roller

or spray but recover reptdly to pormit high mil application without sage

Aljyds are particularly amendable to tuds tecimiques
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PROBLe2T MOs & CAr 1in DeSTHABLY FROPuRETIsS OF 4WO GmIKRIC RuSIIS BE COMs

BINED 870427 AnD AT 1)us SATE TIME MITDMIZE THE LESS DESIRABLE IORPERTILES
OF EACii? CAN WE VAVS T-ud BEST OF TWO RESInS I+ ONE FINISH?
SOLTT4Cus  The coatings industry is no longer as beholden to naturally
occuring oils end resins as it nad once beons Tne looseninpg of tnls
dependence on nature has been a long and continuing process of evolution
as coating technology moved from an art to a sciencee.

Today thréupgh tho expertise of owr reosin chemists the genetics of
a resin cen be controlled and designed to produce a desired resin. It
can be "tailormade". Luusif en epoxy resin is solucted because of its
superior chemieal and solvent resistance it van be degipgned to ocombine
with en aecrylic with pood ploss and color retention properties by
grafting a functional pgroun for example an isocyanote o one of the
polymers and a corrosponding rcactive group such as a uydroxyl to tne
obhere ‘Tue, thie resnltd in a two pockapge system dbut the finidsh

has properties not obtainable in either indigiduallys.
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FROBLEM 1:0e 5 nOW O MXTH:.D TuE APPLLICATION SEASON A.ND/OR IMIROVE

APPLICAY1Ox UuDsR LiSS wnAl IDsAL COnDIXIONS./t
SOLUL10us /X4 A similar anproaon to tnat proposed in the last problem
is suppestedy namely, specifically designed two packapge systemse Since

such systems cure '27 chemical orosslinking they ‘are not as dependent on

favorable atmospueric conditions as ;!y(r(/;/ﬂ/ f#y(i/ K}f/ / K/f/ #X]ffﬁfﬂidyf/ /

thnose dependent on air oxidative mechanisme
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PROBLEM 10e 6 tow can Wik REQUIREBMKNTS OF 1'ME MANUFACYURRE 10 FRODUCE

FROFITABLY AID TrnE BUYER Q0 FROCURE COMPWIITIVELY BE MET?

SOLUT LOii«This perhaps is not a quetion to be entirely resolved in tie
laboratory it sunould nevertuncless be considereds viitn consumer or-
ganizations growirg strongsr in their dema.nds/w'?ls n possibility that
W¥ashingbon will inbtonsify offorts to sot product standards for con-

simer goodse Some tnoupnt snoyld be given to performonce standards

toat will toldy reflect tiw noods of the user.
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V.  SUMIARY

B.iefly some of tho problens onviwkewed for the soventies wiere
discussed and solutions suerobtede Fcological congiderations loom lorge

in tne near futures in our indusiry tuesc arc¢ concerncd with solvent -
vmission and the elimination of loade Solubions to these problems not
coe,

omly resolve tho ecologr eonflich but && lcad tn improved polymor systers
J Y g8 D

and higher mild evoabinog.

—

PR N additional
m conclingion Jymuld lito to mention topies of intercst but nou

P N e

discussede rhe concept of niding viwout pigments is comdmg up more

and norae Thie doveloprn~-nt colud resnlt in somo sipnifivant whanges 1in

the industrye
One resin systom trab sorrorts viabtehing is the fluoenrrbonse Wheose

nave beoneminmitly sucerssfully in coil conbvings with long rango durablity.

Aitn the emponsive sandblasting eosts in the field , the pre blasted

steel becomra mere abbtractives L this develops intio a trond fast dry

veldable shop primers willbe como s tmjor new devoloymonte Buch coat
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