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tasr palnts which have bam formulated w meet the 50U granliter regulatins nugy e
by G].'Eg Mc-naghan gictre netn trrmudation end applicidion technfgues o oplifelze aifearance. Many {aatings
Rahm and Haas Company* HrEniactTars are concerned that painung rechiigues which have been wied wish figher VO
i A sodeent paints mae give poor appearance [1 these lowe VO fratnts, aspectatly e the
ateas of hrished fow and apen tfme. A study har been cotducted e detorming the optiinie
thaedog), forteulation space, and paimiing techiilgues to wse 10 appivieg 50 VO ploss peiiee,
Sugaestions for 50 VI Righ gloss torenudations with Tmproved applicadon plopet i tiled
elight wioedifications of soveral comtion application technigues ate pevierled i Wie arile,
Towetfue, tNeme feclinigues can give excellent pafessional quatity [ivdshes tn VO -coriliant
slersd pirle.

INTRODUCTION

In wreder 1o comply with the Calilornia South Coasl Al Guality Manage-
ment Bistrice 50 gm/liter VOO regulations for architectural gloss paints,
many companies ire evaluatiog binders designed for nse at low VO, Many
praint roenufaciaeers are concerned that the lower levels ol glyveol in these
paints may lead to open time and flow issues and costomer complaints.
While professional prainiers oy be abile 1o adap their painting techniques f
necessary, (he Do-1-Yourselt (DY) painter needs paino which can e ap
plicd easily and give an excellent pamted Anish with 2 variety ot tools and
technignes.

The purpose of these application studies was o characlerize the applica-
thon properties of 50 VOO gloss paints and optimize tormulations or appli-
cation technigues w give the best possible appearance. A test for brushed
(erw ou during dry was used to identity several key lormulaiing Tactors

Treserted at 2000 FuicreCaarl Cunlfcrense, sponsored br Federatdon of Socielies or Coalinas
Tewhnchoge in soew Orleans. Ly, Movrember 129, 20606,
*Ghavhowe: Technical Centor 4001 Research Cin, Chacloe, MO ddiet,
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which can affect appearance, Optimized 50 VOO gloss
fommidilions were compraced 10 severdd coromercial
150 WOZ and 250 YOO gloss Latex painls. 'The results
of these studics indicate that an excellent finish is ob-
tainable o 50 VOO painws through o combination of
formulation echnigues and some slight maodilications
of traditional application methods.

BACKGROUND ON TEST METHODS

Diryling o latex paints is a highly complex process. 1L
has been commonly obscrved that the film docs not
chry uniformly actoss the surface but ocoars via @ menw-
ing drving lrmnc | olen-Anderson and |lansen' pro-
poscd that the initlal rate-limiting step during dry is
the transport of evaporating water through the vapor
phase it ihe surface of the [ and wway Trom the drey-
ing film. The moving dreing front may retlect the area
of the film where the vapor phase above the filim is the
]E’J{HI E'(]]'It'&f[llr'd[&:il.. iifl{] ‘n-'n.']'ll':fl't". {".".-"-'1|THFFI[-IHT'I AT CHOCLIT
most readily. Another complexily is that Lthe evapora-
tion of the water is accompanied by changes in the
iornie niature of thie senm phase and inthe matio of wa
ler W slower evaporaling water-solubile cosalvents or
surfactants, which can affect the theolopy of the par-
tlally dry paint. In the Real phase of doy the ingerdiflu
sion ol polymer partcles leading Lo coalescence can be
atfected by many environmental, polvimer composi-
tiom, and fonnulating variables. Fokersley and Rudin®
point oul that drying and coalescence are nol necessar-
ily¥ concurent processes and that there is not a cleax re-
latiomsship Tetwern Tusion kineties and drying kinetices.
Many metweds” of measuring drying have been pro-
poscd and vsed to investigate aspects of the drving of
mainLs, and moch worl? bas been done 1o develop
mndels and suggest mechanismes [or the reporied data

One important propenty which has not been widely
tested is howe well the brushed paint flows out as the
film s drving. A gloss ar semigloss paing with looger
flow ot during drv will usually look better {witl fewer
brushmarks) after the final smoothing strokes of the
lyeush, and defecis will e eazier wo repair by rebrushing
betore the paint is dry.

Technology Today

OPEN TIME AND WET EDGE TESTS

Tws oof the cormmon Less wsed 1o 1y 1o evaluale e
tng Lime are open ime and wet edge. 'These are de-
signed to rank paints for their performance on specific
appearance defects which are related o the dre of the
extreme edee ol the paing illrm. For the purposes of his
article, the wet edge is considered to be the time until
the extreme cdge of a doving film of paint can oo
longet be reworked with a Tresh coat of paint and a line
of dried paint is visible under e rebrushed area. Chpen
time iz used Lo mean the time until the extreme edge ot
an ¥ marked in a-drving film heging to show through a
brushed secomd civat & pailil. . -

Wil edee is g common problem in applying paind i
a six-panel door or windows where the perimeter of an
area is to e paimted and Anished by roshing lack o
the partially dried beginning area. Relalive 1o solvent-
based paints, which have wet edge of longer than 20
minutes, most latex painty (even at 250 VOO) are gquite
poor [or this property, with wel edge imes of less than
(hree minuies. Uwen if the paint is being applied rapidly
by an experienced painter, the application tme for a
typical joby (sch as painting the stvles and rails of a six
panel doory olien lakes longer than the typical latex
paint wet edge time, Wret edge probloms can be reduced
thromigh apicetion tedinicue, however, Painting wp te
Lt ol ower natural breaks in the substeate and, I nec-
essary, maskdng off adjacent areas to avold overlapping
conts of paint way be the maost elfective way ol aviiding
wel edpe when painting with latex painis.

‘Lhe open time test is considered a measure of the
amount of time that a film defeer in the middle of a
paiided area can be repaired. Althoogh the open Lime
Lests on latex paints are uswally slightly longer than the
wet edge times (by 2-3 min], the differences in most
Tatex paints (e W just 3 min ac the longesl) are still
simall relative 1o actmal application tmes. Formuolaticn
variables were not found to have a lange effect on this
proprerly. o lests onoan acevlic gless paint, volume
solids {32% to 364%4) did not affect open time while
ghcol level {50 and 25007 had omly o small effect,
incressing the open lime [oom jusl 1w 2 min {Table 1)

Table 1—Effect of ¥OC and Yalume Sofigs on Application Properties

Paint: 19.3% PVC Gloss with 0.5 gatl X100, 0.9% Tamol 2007

Leneta
Wi Yol Sohids KLAICK Flaw
50 32% 97415 10
250 32% 98/1.5 10
500 6% 100415 10
260 36 6 /1.5 10

W, Coatingstech. ong

Briehed Flow {ut

Lenata Bryshed Open THene Line Count Per Inch
saE Flow {Min) 3.5 Mils Wet/6 Min Ory
14 ) 1 e
1= 5 2 17
16 & 1 &1
12 & 7 16
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Figure 1—Commaen latex painl application prabloms on six-panel daors,

In additon, no correlation was towmd bebween the
apen Lime and brushed [low during dry, so the speed of
diy at the exlreme edge of a film is nol a good predic-
tar of how long or how well a paint will blend Track
inte 4 dryving film withow broshmarks as defeas are re-
paired. As will be discussed later, delecds in g painted
(il might be reduced with application technigue or,
in some cuses, are better handled by allowing the paint
to dry, then wel sanding and applving a second coat, Tn
addition, some optimiced lowV0C gloss fermulations
were [oundd that have very gouod Tsrushed flose out dur-
ing diy, which mitkes repairing delects Ine rehrushing
mutch less visible {Tuble 7).

REPAIR PERFORMANCE/LAPPING

Repait porformance (sometimes also called lapping)
is the atnouni of time that & beush mark from a wet
brush applied across a brushed diying coat of paini will
Mens out to form a single coat film, The end paint for
tluis test can b the time until [3m (earing at the edge of
the brushmarks or the 1imme to double coal {with visible
brushinarles from the tirst cout). There is often not a
dearly delined point where the second coal no longer
blends into the first coat or when film tearing slarls.
The repair perfurmance test is also dependent on
brushing techinique—hmished thickness of the lirst
cnitl, second coat pressuce, and amount of paint used
1o reload the Trrush can all aflect the resalt. This vari-
ability in the test can make it difficult to accuralely
rank piints with small improveinents in this property.

In a study® of propylens glyveol levels in paints,
Coole et al, reported that ghyeol levels below 13% an
toial weight of paint had little effect on lapping times.
This minimum level of glycol necessary for improved
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lapping is higher than is in many of the comnmeraal
gloss paints o the markel today, Even in coalescent.
Tree glows latex paints, the maximum propylene glveol
level al LB0 VO is approximately 5% on total paint
weight. Impravemenls in lapping time were found as
the glyool level increased ltom 1396 up ta aboul 3%
ol the wtal paint weight: however, (he inctease even at
that elevated Tevel of glycol was modest [12 1o 21 min
at MMa ghrcol), and e awthors were doubtul that
even af the lomger lapping dmes, the latex paints
would have totally satistactory applicalion properties,
Thev also tound that thicker films [testing 4, 6, and &
mils wet film thickness) gave longer lapping times but
mentioned that the thicler flms were more difficul 1o
apply evenls,

SIX-PANEL DOOR BRUSHOUTS

Brushouts on six praned doots are oblen used Loty o
rate a paint’s application properies, Tespite wide use
in the industry, these brushout wescs oo sis-panel doors
are unweliable as prediciors of paint perlormance. The
testy can hawve poor repealability for unskilled painters
since lurge, relatively complex areas are being painted
and small diflerences in bnash loading, speed ol Trrush-
ing, ur number of strokes e simooth the paint can have
a large ellecr on the appearance. In addition, there is
no widely accepted way of grading the reladye impor
tance and severity of ditlerent defects (Figume 1) in the
[inal appedrance of siv-pancl doors. Since several of
these defects are relaled 1o poor brushed low as the
praint dries, improving this property should give better
averall appearance for six-panel doors.

A study® was run 1o evaluate the etfect of dileren
envitonmental, formulaticon, and application variables
ot Lhe si-panel door test, In this study four paints
wele tested. They were 50 and 250 VOO gloss pains
made with either a surlactant stahilized binder

Fryure 2—Main effects from sis-paned door application study.
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{ Khoplex LIG-700) or a colloidally stabilived binder
{Ehoplex AC-2508). Tiaht siz-panel docrs were painted
by two operators with different skill levels {amateur
and pro) under two different sels of environmental
conditons (high temperature/low humidilyfwith air
flow or low temperature/ high humidity/without aic
Aema).

As ewpecied, There were imporiant fwvir-wway inter-
aclions found betweenr aperalor skill level and the envi-
ronmental conditions of temperature and humidity,
The Tess skilled painter was less able 1o achieve good -
nal appearance oo (hese six-panel dooes onder higher
temperature and lower humidity environmental condi-
tions, One unexpected finding was thart for a single
painter and one sel ol environmental condiiions, lule
ditference was tound in the appearance of a finished
door comparing 50 and 250 VOO gloss latex paints
madde wilh the same Dinder {Figune: 2).

BRUSH DRAG

The change in brush drag with time has also been
investipaled as a way of estimating cheology changes
during diy.® In ovder to assess the utility of the method,
several paints at varying VOC levels were tested by this
method. This test waz done with a Moating platform at-
tached to a stress meter that held a panel with a wet
dravwedoneny, Af set time intervals, five bruosh strokes were
made down the center of the panel and the dellection
of the platform was recorded. Although accurate meas-
uremenits of the deflection could be made, the repeata-
hility of the measuremenls was relatively poor, pooba-
bly due to slight ditferences in the angle of the brush,
the dimenward pressure of the brush, or the spesd of
the brush swoke. Nevertheless, wilth same telinemenl,
the test method may prove usetul to measure changes
in the application properties of the paints as they dry.
Yor paints with different thickener packages and wari-
ous flow additives, it remains to be seen if the meas-
wredd increases in hrush drag as the filmy dry are direcily
related to brushed tlosw.

RHEOLOGICAL CHANGE IN LATEX
FILMS DURING DRY

Several studies™ have evaluated changes in theology
as the films dry. Changes in the composidon of the
serum phase (higher cogolvent axs the water evaporales
and changes in the ionic soengih ) mav affect heclogy
Muoleraar et al. and the study by Tedflath and Gebhard
both found that the monobuiyl ether of ethylene glyeol
hiadd a large effect in lowenng viscosity of the drying
lilm compared w other waler-soluble glyeol ether coa-
lescents, In addition, both studies also found a bower-

wwnw coatingstech.ong
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ing of film viscosity during drv at higher pl L. Molenaar
sugests thar these Lower viscosities during dev correlate
ey olserved better Now and worse sap resisimice. Both
siudies indicate that relatively lowr viscosities lor longer
times during dry may be possible through raw material
optimization.

BRUSHED FLOW QUT TEST

The brushed flow oun test 5 a simple test which was
developed 1o rate how well the paint Qows out as the
film is deving, Lhe tesl measures how long a paind will
take to set up and the length of tme that the final
smoehing brush strokes will flow out well, giving a
eelatively smoolh, glossy [ilm with few remaining
brush marks. The test is also an indicator of how well
minor impertections (such as mans) in the dndng film
can be repaired. ' [This wesl was used o evaluale the effect
of variables such as film thickness, volunie solids, VOO,
flosw additives, and rheclogy modifiers on brushed ap-
pliction properties during dey.

‘The brushed {low oul test method i3 a varialon on
the repair perfornmance and open time tests, [n this
brushed flow ont test method, a lengthwiss drawdown
s made on a black Leneta scrub panel, then allowed
to doy for a set amount of time {usually 1, 4, 7, and 10
min} in a comrolled enviromment roeen [719F 5000
RLL). Adier the drying period, a qualiy 1.5-inch brush
which had bren dipped inte paint then wiped off {so
that, ideally, v additional pamt wonld be deposited
or laken up from the drying area) was used o make
five light, quiclk brush marles across the panel, The
ranels werne allowed (o dry and then were rated by
counting the visible brush marks in the center one-
inch of the brushed area using a low angle light
somrce. & painl with excellent rushed Aow wonld
hawve just five to seven broad, gradual hills in the cen-
ter ome-inch section of the brushed area, while paints
with paor beushed Dow oul wouald have many sharply
defined lines and line counts per inch of 25 to 35.
Eesulis at different time imtervals can be plotted to get
a cueve showing how well the paint (ows oul during

drying.

Table 2—Effect of ICI and KU Viscasity on Brustad

Flow Out (Line Lount Per Inch, 3.5 Mils Wet Fi.m

4 Min Ory Tirme

HiglyLen Shoar Yiscosity 90 KU 105 KU
1.2p 7 &
21p 10 12

7 Min Bry Time

HigliLonr Shea Viscasily a0 KU 105 Kk
1.2p 12 12
2ap 18 17
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50 VOO Gloss Formulation with TradiGers! IT Buildimg HEUR Thickerer
Tamol 2001 $-100

Dispersant Lewal RM-2020

Lewal (%) (Gal) HPR Ret-2W KULAIET
0.0 0 3 10 112/1.4
0.0 2.4 0 12 11315
130 0 35 12 11041.5
1.30 a5 n 14 104,15

& VOO Gloss Formidation with KU Efficient, ICT-Building HEUR Thickener

Tamol 2001 X-100

Dispersant Lessal

Level (%) (Gal) RM-sO00 PH-EN KI/ICT
n.an 1] 23 g 112/1.h
0.a0 on 23 o 111,1.5
1.a0 ] 25 140 10%/1.5
1.50 LIRS 28 1z 11&:1.5

I general, most latex paints had good low oul al 4
in but relatively pooe Mose oot at 7 to 14 ming how-
ever, some impurtant exceplions were foumd wirh ex-
cellent tlow even at 7 min dey [Jable 3. L0 is inponant
o note that the brushed Mow out test is insensitive to
vistosily changes between 96 and 105 KU {for a partic-
ular binder and thickener system) but it is semewhil
semsitive to large dilferences in high shear viscosity, es-
pecially at longer diy times. Cage: RER studiey of this
test showed signilicant vadation between dilferent o
eratoes, which could be a resalt of brushing technique,
bor a single operator, however, the (sl had good repeata-
bility,

EXPERIMENTAL

Two sels of painis were made for evaluaton by con-
ventional open time ests and the brushed flow out test
method, In all these paints. the Binder used was an
ambient termperature crosslinking acrelic binder de-
signed for 50 VOC gless painls, Rhoples™ HG-706, The
painls were made at 19.4% PYC with i universal grade

Figure 3—Effect of voluma solids and YOL on brushed flow oot with
Lime.

a
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Brushed Flow Out

Lematz Leneta Brushed Open Time  Line Count Per Inch
Flow fag Flomw (Min) 3.5 Mils Wet/? Min Dry

110 15 ] 1 |

e 15 3 1 i

1a 14 7 1 By

10 13 7 1 &3

Brushed Flow Qut

Lenala Laneta Erushad Open Time Line Count Per Inch
Florw Sag Plow (Min) 1.5 Mils Wet/? Min Ory

9= 131 7 1 20

q-+ e 7 i 11

10 11 & 1 8

1d 10 ) 1 4

of titaniurm dioxide, 1i-Pore™ R-706, [nthe tirst sel ol
paints. the paints were thickened with a combinaticn
ol HELIR thickeners Acrvsal™ RM-2020NPR and Acrysol
SCI-275, bt thickener levels were adjusted 1o west foe-
mula varations at low and high YOO {(varving propy-
leme glycol level), low and high volume solicds, low and
Ligh 100 wigeasity, and low and high KU viscosily.

A second serjes of paints was made to evaluate the
effect of theology moditiers and Mow additives an
Trrushied Doenw ot Tn this set of paints, the ambizn
ternperature crosslinking inden, Thoplex TIG-706, was
also used but was formulated ac 50 gmfT VO, 19,4%
%L, amd 349 wolume solids, The theology modilier
Acysol BM-20200PR was compared 1o @ new genera-
tton HELIR theology modifler desiginesd ¢ gisae momne
KL efTiciency at eguivalent ICL Acrvsol™ K- 3000,
Both these paints nsed Acrvsol RM-SW as the NLLUE KL
builder. Since some sufactants and dispersants can af-
fect brushed Mow, high and low levels ol nonionic sur
tactant §lriton™ X-100, a 3.3 HLR ooyl phenal
ethewylate) and dispersant { Lamol™ 2001, a hvdropho-
hic copolymer dispersant} were also evabuated.

RESULTS AND DBISCUSSION

VOC and Volume Sofids

A small study was run with the factors volume solids
{32-36%) and VOO (50-250 VO, vanding propylens
alvcol levels) {Table 1), Tn the standard wel odge Lesis,
thete was little difference (just one (o two minoes )
across Lhis fommulating latitude. This resull was onex-
pected since lower volume solids and higher vOO
paints with more glycol were expected 10 have longer
open Lime The facs that there was little differsnes
aross this latiude may indicale that the formation of
the extreme drying cdge, an extremely thin [ilm, may

JOT CoutingsTech



Figure §—B-usted flow out tests: HEUR-thickened S0 VYO0 gloss paints
time of dy vorsas film thickness.

Ling Count Per Inch wa. Dy Time, Weal Film Thickness
Model &dj B Squared .85
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Hak walirs
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L] 1 T T T 1
3 b o) 3] E n g 1]

Thickness

nol depemd grealy on the amoarnt or type of solvent in
the latex paint. Lhe higher Lenela sag feund athigh
VI may indicate that there was some polymer
wwelling ul the high level of propylene glveal

I the brushed Do oul west wilth Loe [Figane 3),
volume solids and YOO were found to have only a mi-
nerr effect. The Tact that ¥ had omby 2 minor contri-
bution w this property indicated that 50 VO gloss
praimts may lose brushability on diving only slightly
Faster thiune 2050 %00 gloss paints. Possihle polymer
swelling at high glvcol levels {from the Lenew sag re-
sults) may have terduced the brushed tlow out for the
230 VO painks slighitly, Tan the effecy of this swelling
was probably small since all the painws had excellent,
Teneta flow,

EFFECT OF FILM THICKNESS

When the brashed flow out test was min on the
saime series wilh the wdditional Taciors of film thick-
ness and drving time, these new Lactors had by Gar the
largest infliuence on the flow of the paint as it dried.
The imporltance ol time and Glo thicknesy reflects the
cotunon ebserwation that the best technique lor ap-
plving latex paind is 1o pal doswen relatively thicl films
quickly. ‘Lhese LHIEUR-thickened gloss painis had good
brushed flow our ar slightly high film thicknesses,
Boathe 30 WO wnd 250 WO gloss painds had fair w
cood brushed tlow out at up to & min if the wel [Hlm
thickness was 5 mils or greater {Tignrer 4 and 5).
Thicker {Hims applied quickly gy T prewmsilile for oo
fessiomal painters who know how to avold sag prob-

wwwcoatingstech.org
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lems, however s will Tre DIMNenl Tor most TITY
painters. Therefore, other solulions are needed (o gel
goodd application propertics.,

HIGH AKD LOW SHEAR YISCOSITY

Since changes in low and high shear viscosity can af-
fect brushed application, a series of HEUR-thickened 50
VO painis weere tested with varyng [C1(1.2-2.7 p) and
ELL {90-105 KO}, Lnterestingly, there was ne ellect of Tow
shear visoosity on brushed flow out with time—the
brushed flow out was not worse at higher KU (Table 2},
The bigh shsr viseosi by did alTect the Brushed Mow ot
slightly—higher ICI gave slightly worse flow ow, espe-
cially at longer dry times, This was unexpected since
higher 103 nanidly gives thicker Tros io broshed applica-
Lot Lhis miay be a result of the way the test was oun,
Since the brushed flow out test is mn with a veey light
smoothing stroke of the Trsh ane without an excess of
(rainal oy the brush, the Bigher 100 miay ol bave given
thicker films under the brush, The slightly worse broshed
tlow ot at higher TCT may have been a vesult of the Jdif
ferenice I the melative armounls of the twa HELTR thick
eners {Acysol 20200 P and Acrvsol SC1-273) used 1o
reach the desired KLT and TCL T 50, this would mean that
rhewslogy modifer seleclion would be & Targe Tactor in
the biushed flow out propery.

As expected, higher ICT did give slightly thicker films
ity w neatural spread rate brush ool test and the higher
KLl gase a slighuly belter brush lnading and improved
sag resistance, Increasing [CT and EIT to 1.8 and 100 KU
seeanenl Lt give a good Balance of lenshed feel and
slichtly better brushed appearance, but again the im-
provements were relatively modest.

Figure 5—Efect of Flm thickness and W0 on broshed fiow oot of 364
wolume solids gloss paints (11 min dryr 10x magnification].

50 VOC, 3 Wils Thicknese 250 VOC, 3 Rils Thicknazs

50 VOC, 10 Kils Thickness 250 VOC, 10 Mile Thickness
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Figure 6—Interaction of thickener type and dispersant level: bnished flow out test

g/L. Ly this series, (he high shear viscosity
(3.5 mils wet film imckness and 7 min dry time), Adj. R squared 0.83.

was kept constant at 1.5 2 and the painis

_ ) Intaractlon Graph - wiers tested at either 90 or 10 KLL
Tiaditianal HELH 1821 -
E:j'f:,f::ii::“ 250 U Thizkenar | Builing Thickarier Fur these paints, brushed flow oul was
R — . evalualed al a xingle Glm thickness—3.3 wet
.‘n:*;n"l mils—and tested for brushed flow out at 3
= U7 E = min intervals, Besules for s series were in-
:,,L'u",:‘r"‘_";l:;':; 2 triguing The nonionic surfactant had only a
e Tm S e slight elfect on the brwshied Aow aut but the
B i ST HEUE type and level of hydropliobic copedy-
g r * Bailding HEUR: mer dispersant had a very large etfect. Lhe
G 7 g -/ Thkens new KLI elticient, 1C-uililing HEUR thiclk-
cner had marked syneegy with (he level o
e had marked synergy with the level of
dispersant (Digure 6], At 1.5% of the disper-
- lisp t {(Figure 6], At 1.5% of the dis
x , | ; : sanl an pigrent, the 50 VOC paints with
0.50 LA ) 13D 15 1.54

C: Dispersart

FLOW ADDITIVES AND RHEOLOGY
MODIFIERS

A secomd experimental series was run 1o evaluate the
eftect of several imgredients which can affecr brushed
floww, These paints were also based on the ambient tem-
perature-cuting aaylic pelymer and wene thickened
with a combinatiom of 2 KT building 11001 thickener,
Aaysol BM-8W, and either the traditional TCT building
HFLIR thickener Acrysol RE-2020MPR. or the new gen-
eration | [IEUR rheology modifier designed to give better
KU etficiency and low al equivalent TCT, Acrysol Ri-
RO, Varying levels of a hydrophobic copolymer dis-
persant, wliich is sometimes used as a tlow additive,
and a 13.3 HLE nontonic ooyl phenoxy polyethoxy
ethanal surfactant were evaluated. These were all 19.4%;
W 34 % volwne solids gloss paints formulated at 50

Table fl—Cr:rrnpa.'riznn ol Lthe Ex

rimental 5O Y

this thickener had brushed Now ont thot was

as very good in 3.5 mil wet films (or up W

10 min.

Standard Lests such ay Leneta flow,

Leneta sag, and brushed applicalion were
also run (Table 3}, Tor the gloss paints tested, no col-
relation with the Treashed Mow out during div was
found with Leneta flow sinece all painis tested were ex-
cellend Tor Leneta flow, No correlation was [ound wilh
brushed application, either, prolwably because slight
differences in applied tilm thickness in dilferent areas
of the panel had a large effect on the brushed Qo of
the painl £3n e other hand, we did see an inverse
relationship with the Leneta sag: painis with excellent
brushes] Tosw ot ar Tongger drv times usually had
lower Lenela sag. Leneta xag was slightly low with this
combinaton of ingredients and was rated as 9 al 90
KU and 17 a0 103 KU Nevertheless, these gloss [nrmn-
lations with exceptional MTow i extended div times in-
dicate that excellent application properiies are possi-
ble even al Toww VOO .

Gloss Paint ta Cammereial Latex Gloss Paints

Exp. Faint
HEY05 / RMED Comm. §1

Vi 50 130
kU 1067 105
Il 1.5 1.
10 Mimute Hrushed How Qui® 16 kL
Leneta Flaw 10 16
leneta Bag 11 12
Wl Edge (min)" 2 4

Brushed Application Cowveragea® A0 20
Brushed Appication Flowd B &

Lomm, #7 Lomm. 1 Carmm. ¥4 Comim. #5
154 150 260 200
110 107 O 103
2.0 2.1 1.6 2.l
2B 23 13 2d
10 0 10 i)

13 11 1i 14
3 2 2 4
80 4G 370 400
9 ¥ T 7

[a) 3.5 weo mils DD, dry Zomnukes, 5 ush steakes, @ oaf Busy c2ksdnch, _ewser qumbers incirate hetts= hr skee flnw e
(E] 35 we_ mils DO diaw lee i —iddle, 390 steooes 0% 2 wet krosk, cach minete, sreend B b st sppearaoe o diying oo

ey 4l speead aite, LS Anch brusl, Leczls sooead g aie chet, 00 an®
(U] Weanratirg 110 TE s a smeet sorface wdth o ocsamars.

if Oolober 2007

JCT Coatings Tech



Figure 7—Camparisan of the experimenlal o0 YOO gloss painl Lo com-
rergial gloss paints for bryshed fiow oul with time,

Erughed Flow Out of Commerdal Ghoss Palnts

Lirnz: Gl s Tierg

Caperimegmial |0 LT
e Cormaril 61 [162 W50
30— Surdmeml s 1 YOG

~ - TommATi F T WG]
. L L G - |

Bt e B LA E R e ]

Brushmark Line Count
=
|

Dry Tirre {Minutes)

COMPARISON TO COMMERCIAL
(GLOSS PAINTS

Acompracison e fve differen] commereial gloss lalex
paints ranging in VOO from 150 gL o 250 /L was run
with an opwimized 50 VO gloss formulation. In this
Lest, the experimental 50O praim (Talle 3) was a
19.1% PV, 34% volume solids gloss [oomulation
hased om an ambient temperatuce crosslinking aavlic
polymer and thickened with a cormbination of Acnesol
Rtd-3W and the new KU efficient, 1C1-building IELE
thickener, Acrysod RM-S000, 10 108 KL and 1.5 p. The
experimental paint had 1 3% of the hydropholsic
copolymer dispersant on pigment awd 0.5 gal ot the
13.5 HLE niomionic surfactant.

Al the praints were 99w T KL in viscosity T
there was a signiticant variation in high shear viscositg:
the commmercial paints ranged from
[ o 2.4 po Al the commerdiil
paints had excellent Leneta flow
and the Teneta sag varied from 17
o 14, Only slight differences were
found in the open time, ranging
from 2 min at the low end to 4
min [or the best of the paints. Mo
correlation was found between the
apen me and either the noshied
application tlew or brushed [low
out with time. The commerdal
paials and the experimental pains
were all fair-to-good for brushed
application {Tekle 4]

I the brushied Mow oul tes, the
experimental 50 Vi3C paint with

10 magnification.

Experimentat
50 A WOC Paint

Croamimarclal 51
160 g/ YOO FPaint

Technology Today

mereial 130 and 200 VO gloss paints and was equal
L the comumercial 250 YOO ghoss paing (Figoes 7 and
3. These cxperiments suggest thatl painlers experiencedl
im the application of conventional gloss latex pains
sherulel Tresable tor apaply 50 VOO0 gloss paints with equal
BUCCEES.

NOTES ON APPLICATION TECHNIQUES

Mg the results of the slandard open Lime fests sug-
gest, In painting tests of six-panel doors, tw open time
even of commercial 250 VOO gloss latex paints was not
lomg enesugh fo prrevent disruplion of Tlm at the lapped
area. Lhe solulion w this problem may be in lechnigque
rather than fomulation, Web sites for DIY painters®
sugges! painting these six-panel doors in sedions and
ool brushing around an inlaved panel and back i a
partially dried area. Tlsing natuwal breaks in the sub-
strare and painting just up to the breals but not over it
faned inter cher parily dried painied areas) i a key to
lmproving appearance. 1o do this, iU may be hecessary
to mask areas of the substrate to leep fTom going over
the ialural larenles—ao wdditional siep fora DY
painter. butl one which may be unnecessary lor experi-
enced painters who can brush ot a fine line,

Alernate application technioues were evaloated for
large [lat areas {a 10 [V [lal panel was tested) wilbional
natutal breaks. In brushed application on such large ar-
ean, lechinigue plavs a lange role in he appearance of
the paint however, Lhe problems seem Lo come (oo
uncven application of the paint rather than lapping or
open me problems Applving the new broshed area a
tew inches away from the previously palnled ares
means that the paint has 1o be stretched to cover the

Figure 8—Brusked flow o of commarcial gless paints at 20 min dry {2.5 mils wet Tilm Lhickness;

Commercial 53
150 gf VOO Paint

Commersial 44
250 gA WOo Paint

the: KL efficiem, 100 Tilding
LILUE theology modiller was Det-
ter at 7 ane 10 min than the com-

Commerslal #5
200 A WOC Paint

Comtrersal #2
150 g VWOC Palnt
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Table S—Experimental 50 VOC Gloss Formulation

formiation FIRZT-20A1R Based on Rhoplex HG-P06 amd
Agysol FM-5007

Material Name 1] Gal Level
Grirg
Waler L0058 &0
Tamal 2001 7.6 0,20 1.50°% [isp.
Amrnunia [E8%} el 027
Triton CF-14 1.00 0.11
BYK-D22 .00 ooz
Ti-Pure E-¢06 22000 .59 19,525 M
Lek Dowtr
Rhoples HG-TOR 384,10 6400
Texano: 743 L.00 I 0% Coal
Witer 10017 12.00
Dynol. aog .40 006
BYK-0z4 Lon nis
Mropelene gleeol &.00 0.y
Iriton %-104 A0 .50
Acrgsal RM-6000 FELD .22
fucrysal RM-59 12.00 1.3R
Water 5.7 1.0k
Totals 1034.25 106,00 10,525 M
Yolume Soids: 34,108 YOO &4
Weight Solids:  48.44% Msparsants 1,505,

Density: 10.35 Coalescent: ke

pH:  R.E-9.7 EU: 1ok 0 2KL
11: 1.8p

Material Function Supplier
Tamal 2001 Dispe-sans Faam and Haas
Trilom £F-10 Sursactant Uricn Carbide
Ti-Fure E-ris Titanium Digxide Dulant
Temanl Coalescent Eastman
EYK-024 Defoamer BYK-Chemis
Trilom %-100 Suractant Uricon Carbide

Acrysol RM-800
Acrysol HM-2W

Rhealogy Modifier
Rhaology Medile

Faam and Haas
Rubwrn ansd Haas

unpainted arga, anid the effect is poor hiding in some
areas and many brush marks Jue to the thinner film, Tn
general, the appearance using this technigue wis wnsil-
isfactory in a single coat and the coverage was very high
(at 430 ft* per gallon). When each new brushed aréa
was applied immediately adjacent o the previcusly
painted area and when the final sinoothing strokes
were hmushed back into the previously painted avea, te-
slis were ronchy better—the coats were hicker, the hid-
g was better, and (he result was o much smaoother
lilm with fewer brush marks.

Relingz anel hackbrushing was also investigaled as a
possible way w apyly thicker coats to large areas
quickly. A foam roller was tested Nirsl stnce it was adwer
tised as giving a smoother surface than a mohalr roller.
Although the roller stipple was slighthy less than mo-
hair refllers, the rolled suface was nod smooth and
backbrushing wis necessany. The foam roller tended to

33 Cclober 2007

pusty patnt in front ol i ke a squeegee and Lhe paint
was stretched too far {the coverage was 380 117 per gal},
Tt alyer did niot follow the slight curves and contours of
the subsirate very well. Overall, the results with the
[vam roller were unsalisfaclony with poor hiding in
somc areas giving a blotchy appearance and backbrish-
ing gave lmash mardes i thin areas.

The Trest results were obtained with a quarier tnch
nap mehair roller and backhrushing The mohair roller
seemed to deposit the paintvery elficiently on the sur
face of the panel so that paint could not e easily
sirelched o Tar Althoogh the quarter-inch nap roller
had 1o be reloaded lrequently, the application time to
roll aned hacls brush was nearly e satme as reguired 1o
Drrushe the sane area. The good paint transler meant
thal the wel f1lm applied was relinively thick and back-
hrushing atter rolling {about four minutes later] gave o
senooth, even [hm with pood hiding au 220 17 per gal-
lon (the panels were dried venically and had only a lit-
tle sag ar that film thickness).

Oime of the Interesting incidental lindings rom these
sitdies was thal, while almaost all gloss latex palnis are
difficult to dey sand alier an overnight cure, it was pos-
sible to easily wet sand some of these painis (o a very
senoath surface vsing a fine 500- to G00-2ril sand paper.
Dy sanding lates paines alier an overnight cure often
forms eraser-lile particles under the paper, clogs the pa-
per, and seralches the surface of the paint instead of
forming a fine dust and cuuing evenly imo the paint
film. With wet sanding, the sandad paints form a fline
dust in the water [Figuers 9],

Light wet sanding is an easy way o dull the glass ot
the first coat, and wet sanding can be used to repair
slight imperlections in a paint film belore applying »
second cosl. Runs or sags in the paint should be re-
pairerd immediately it possible uging light upward
strokes of o hrush and any brush marks {or any rainy
wihich were nol caught early enough to be brushed out)
can easily be wet-sanded smootl. Light wel sanding
willn 300 grii samddpaper can be used with care Lo re-
wove large imperleclions, while G00-grit paper can be
used with more pressure and rubbing o smoorh ont a
lruasled surlface.

Figure 9—Resioue on sandpaper after wet and diy sanding.

50 g VOU Gloss Latex Paint—8-Hour Dy

Dry Sandad
00 Girit

WWet Sanded
BO0 Grit
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Mote that not all binders were found o be good for
wel sanding aller an overnighl dry. Hydrophobic ambi-
ent remperature crosslinking sloss binders were cne
class of binder which was panticularly good for wet
sanding after overnight dry. Some binders tested were
wialer-sensitve enowgh aller an cvernight dry that the
wet sanding cansed blistering.

CONCLUSIONS

A brushed flow out Lest was developed and can be
used to charactenze the flow of paints during dry. 'Lhis
new ethod can also wive an indication of the wltimate
application properties of lalex paints,

brom the open Unie and brushed (lowe owl Lests, i
can be seen that VOO of gloss paints has litte etfect on
Tsrushed apprlication properties and open time, The ad-
ditional glycel in 250 VO gloss paints did not signifi
cantly improve open time, appearance, or brushabiligy
comprared 1o 50 VOO gloss paints, Therefore, 50 VOO
gloss paints should be able (o De applied with good e
sults by painters used to applving conveniional gloss la-
fex prainits,

Eclucation may be needed 1o help DTY painters get
salistactory resulls wilth all kinds of sloss paints. The
imponance of using quality brushes. applying adequate
Ml thicknesses guickly, broshing a substrate inosec-
tions, and wel sanding i needed should be siressed. All
these techniques can help DIY painters achieve protes-
sicral fooking resuls with 500 VO gloss paints as well
as comventional gloss painls. hese modifications of
painting techoiques will need to be commundcated o
the: paind customers, ither al point of sale, on the can
label, or through on-line Indusiey education elforts like
the Paint CQuality Tnstitute,

Forrmularion of 50 VO ploss paints can play a large
cole in application appearance. Faclors like glvood lewel
and volmme solids did not improve application proper-
ties significandly. Using new KU efficent, TCT-building
LILUE thickeners and oplimicing the dispersant [ype
anel level and nonionic sudactant in 50 VOC gloss for-
mulations are very promising leads for extended worla-
bility.

W, CoatingstectLarng
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