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EXECUTIVE SUMMARY

A, Interior Wall Enamels

An important source Of air pollution is the evaporation of
solvent during the application of interior wall enamels.
Consequently, the California Air Resources Board (CARB) has
reduced the allowable level of volatile organic compounds
(VOC) to .a level of 350 grams per liter of paint, less any
water. 1In a continuing effort to further improve air quality
CARB has scheduled a reduction of the VOC level to 250 grams
per liter of paint, less water. However, before doing  so,
CARB desired to determine the availability and performance of
coatings that comply with the new standard.

Consequently, 13 water based enamels,-four high solids
(VOC<350 gms/liter) enamels and ten conventional (VOC>350
gms/liter) enamels were obtained, either by purchase or from
paint manufacturers, and were submitted to the D/L Labora-—
tories for evaluation. In addition, three samples of water
based enamels were obtained from raw material suppliers in
order to evaluate the latest technology available to the in-
dustry.

Among the water based enamels, nine have VOC levels below
250 grams per liter, and seven,  including the raw material
supplier samples, have VOC levels between 250 and 350 grams
per liter. Among the high solids enamels, one has a VOC:.:level
below 250 grams per liter and three have VOC levels between
250 and 350 grams per liter.

Prices of the proprietary water based enamels vary from $10
to $29 per gallon. The high solids enamels cost between $14
and $27 per gallon including $1 per gallon for thinning and
cleaning solvent. The conventional enamels cost between $17
and $27 including the $1 per gallon for thinning and cleaning
enamels. '

Gloss levels of the water based enamels vary from 21 to 84
for the proprietary coatings and from 76 to 90 for those re-
ceived from raw material suppliers. The high solids enamels
have gloss levels from 61 to 80 and the conventional enamel
gloss levels vary from 30 to 90.

Both the water based and high solids enamels, as a group,
are not competitive with the conventional enamels overall. ’
However, when the best three water-based, two high solids
and three conventional enamels are compared, the comparative
ratings of low VOC enamels are substantially improved.

Two proprietary water based enamels can be considered -to be
acceptable products, exhibiting above average performance and
no serious deficiencies. Both have VOC levels just above 250
grams per liter and are above average in cost per gallon.
Their gloss levels vary from high to just below average.



One high solids enamel can be considered to be an acceptable
product exhibiting above average performance and no serious
deficiencies. Its VOC level is just under 350 grams per liter,
and its cost is the lowest of all the $olvent thinned paints
tested. Its gloss level is average for that group. It is in-
teresting to -note that the enamel which exhibited the best
overall performance has a solvent content of 363 grams pex
liter.

The samples received from the raw material suppliers are
above average in performance among the water based coatings
tested, but each has a serious deficiency which would limit
its use.

When specific properties are considered, the best water based
enamel for a given property is at least equal to the best con-
ventional enamel for that property, with one exception - print
resistance - a relatively unimportant property. This is not
so with the best high solids enamel, which though considered
an acceptable product overall is not equal to the best conven-
tional enamel in a number of specific properties.

The importance of the properties tested can vary with the
end use. Therefore deficiencies can be overlooked for specific
and limited applications, e.g., scrub resistance in a bathroom,
block resistance on woodwork, etc. If this is taken into con-
sideration then: :

3 water based and 2 high solids coatings are
acceptable for use in kitchens

5 water based and only one high solids coating
are acceptable for use in bathrooms

3 water based and the same high solids coating
are acceptable for use on woodwork

2 water based and two high solids coatings are
acceptable for use on shelving

However, it must be realized that enamels are generally used
for more than one of the above areas, often for all four.

Inasmuch as both water based and high solids enamels, as a
group, are less resistant, hence more prone to damage, e.9.,
by staining, scrubbing, loss of adhesion, etc., than conven-
tional enamels, it is possible that more frequent repainting
may be required.



B. Interior Wall Primers

The four water based primers and two conventional (solvent--
thinned) primers tested under Contract No. A8-095-31 were com-
pared for their ability to seal both water-soluble and grease-
type stains. :

The results demonstrated that none of the five water based
primers tested will seal water-soluble stains as effectively
as the conventional primers. On the other hand, all of them
will seal oil and grease-type stains more effectively than
the conventional primers.
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SUMMARY AND CONCLUSIONS

A. Interior Wall Enamels

1. Overall

a.

The water based enamels, as a group, tend to exhibit the
following significant differences vs conventional enamels:

Superior . Inferior
Package stability Leveling
Ease of application Stain removal
Drying speed Adhesion - wet or dry
Gloss retention ~ Scrub resistance
Color retention Block resistance
Wet edge Print resistance

Water spotting resistance

They also produce higher coverage rates on primed surfaces
because of their ease of application.

Among the,water based enamels submitted by raw material
suppliers, two, Nos. 32 and 33, are above average in per-
formance except for a major defect which would limit theix
use. No. 32 is deficient in block resistance and there-
fore should not be used on woodwork and shelving. No. 33
is deficient in scrub resistance and thus would be limited
to use in bathrooms (See Table 9). Both have VOC levels
just above the 250 grams per liter desired.

The water based samples submitted by the raw material
suppliers, as a group, exhibit one major advantage vs
the proprietary water based enamels, as a group, namely,
good adhesion, both wet and dry.

The high solids enamels, as a group, tend to exhibit the
following significant differences vs the conventional
enamels:

Superioxr Inferiox
Stability | Slower recoat time
Wet edge ' Slower drying speed
Stain removal Excessive film defects

Block resistance
Print resistance
Color retention



2. Best Enamels

a.

The best three water based enamels, Nos. 5, 17 and 19,
are much closer to the conventional paints in overall
performance. Among the best water based enamels tested,
two, Nos. 17 and 19, can be considered to be acceptable
coatings. Both are above average in performance and
neither exhibits any serious deficiencies. Both enamels
have VOC levels close to 260 grams per liter of paint,
less water. However, as a group, the three water based
enamels are still inferior to the best conventional
enamels in recoat time, opacity, stain removal, scrub
resistance, block resistance and water spotting resist-
ance, but superior in drying speed and gloss retention.

The best two high solids enamels, Nos. 27 and 30, are
closer to the conventional paints overall with especial-
ly good stain removal. Of the high soclids enamels test-

~ed, one, No. 30, can be considered to be acceptable. It

is above average in performance and exhibits no serious
deficiencies. It has a VOC level just below 350 grams
per liter. However, as a group, the two high solids
enamels are still inferior to the best conventional
enamels in recoat time, drying speed, leveling, block
resistance, print resistance and color retention.

3. Specific Properties

a.

It is evident that water based enamels can at least equal
conventional enamels in essentially all of the individual
properties tested.

The best water based enamel for that property is superior
to the best conventional enamel in the following proper-
ties:

Storage stability
Drying speed
Opacity

All other properties are at least equal - best wvs best -
with only one minor exception - print resistance - which
is of relatively minor importance.

The best high solids enamel for that property is equal
to the best conventional enamel in all properties tested
except the following:

Slow recoat time
Leveling
Opacity
Tintability
Block resistance
Print resistance
Color retention



Effect of VOC, Gloss and Price

a. The best water based enamels have VOC levels just above
250 grams per liter. On the other hand, the best high
solids enamels have VOC levels just below 350 grams per
liter.

b. Gloss level appears to have no significant effect on per-
formance although overall performance tends to be sllghtly
better at higher gloss levels.

c. Price per gallon of the best water based enamels tends to
be average or above average for the group. On the other
hand, the price per gallon of the best high solids enamels
is below average for the group. In fact, the best high
solids enamel has the lowest price of all of the solvent
thinned paints tested.

. Frequency of Repainting

Inasmuch as the low VOC enamels tested, as a group, ex-—
hibit less resistance to damage or disfigurement than conven-
tional enamels, i.e., stain removal, scrub resistance, adhesion,
block resistance, color retention, etc., depending on the type,
more freguent repainting may be required. However, the fre-
quency cannot be determined by laboratory testlng.

Interioxr Wall Primers

It is evident from this evaluation that water based primers
will not readily seal water soluble stains. On the other hand,
they are very effective on grease type stains.
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RECOMMENDATIONS

Interior Wall Enamels

It is evident,from the results of this evaluation, that low
VOC level paints, especially water based, can be developed which
can readlly compete with conventional paints. However further
work is required to overcome their present deficiencies as a
group,primarily stain removal, adhesion and resistance to scrub-
bing, blocking, print and water spotting. Furthermore, VOC
levels of all of the best low VOC coatings tested were above
250 grams per liter.

Therefore, CARB should approve VOC levels above 250 grams

‘and preferably close to 350 grams per liter for some period of

time to enable paint manufacturers to develop improved products.

All wall coatings tend to improve in performance with age.
Furthermore, mawmy properties judged to be inferior, based on
short term laboratory tests, may indeed be satisfactory after
longer-periods of ageing, as would be the case in actual use.

Therefore, it would be adviseable to recheck the following
properties after the paint films have been allowed to age for
one or two months:

Stain removal

Adhesion - wet and dry
Scrub resistance

"Block resistance

Print resistance

Water spotting resistance

Interior Wall Primers

Conventional wall primers should be allowed for use on walls
which have been stained by water soluble stains until improved
low VOC primers are available. High solids primers, if avail-
able, should be satisfactory for this purpose.

Low VOC water based primers should be capable of normal use
otherwise.
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INTRODUCTION

Local air pollution control agencies in California have re-
cently come under pressure to delay full implementation of their
regulations to control the volatile organic solvent content of
architectural coatings. These regulations, which are based on
the California Air Resources Board model rule, restricts the
organic solvent content of architectural coatings, in general,
to 250 grams per liter of coating as applied, excluding water.
Exterior house coatings were subject to this limitation on the
effective date of the regulation, while interior wall coatings
were to be subject to the 250 gram limit after a one year in-
terim limit of 350 grams. All other categories of architect-
ural coatings were exempted until acceptable complying coatings
are developed. An evaluation of exempt coatings is the subject
of part B of this report. : '

The interim limit for interior wall coatings expired on
September 2, 1980 in most areas of the State. However, the
South Coast Air Quality Management District granted an exten-
tion of the interim limit to September 4, 1981, pending a
technical review by both SCAQMD and ARB. This action was
prompted by industry claims that interior enamels with solvent
contents below 250 grams per liter are not competitive with
enamels containing higher amounts of solvent due to either
poor adhesion, gloss, scrub resistance or other deficiencies
in performance. Additionally, complying interior wall primers
are claimed to be inferior to conventional solvent-thinned

‘primers in sealing water soluble stains.

D/L Laboratories was retained by CARB to determine whether
or not performance of the low VOC paints would be inferior, as
claimed, by testing samples of both the low VOC paints and com-
petitive conventional products.. CARB submitted recommendations
for the properties to be evaluated both from the manufacturers
and from their own experience. These were reviewed and modified
by the D/L Laboratories to achieve a comprehensive series of
tests which would answer the questions raised by the manufac-
turers and cover all major properties which might be affected by
reducing the VOC level.

OBJECTIVES |

Interior Wall Enamels

The purpose of this evaluation was to determine whether or
not CARB conforming products containing less than 250 gm/liter
of VOC (less water) are available which are competitive with
equivalent conventional solvent-thinned enamels.

Interior Wall Primers

The purpose of this limited study was to determine the re-
lative ability of water based wall primers to seal {prevent
bleed-through) of water soluble stains are compared with con-
ventional solvent-thinned primers.
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Interior Wall Enamels
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The following tests were made on all of the samples submitted:

Weight per gallon
Total solids
Viscosity — Initial,

Storage Stability - 2

2 wks at 125°F, 4 wks at 125°F

wks at 125°F, 4 wks at 125°F

Liquid separation

Skinning

Pigment settling
Ease of remixing

Ease of application -
Coverage rate -
Wet edge retention -
Recoat time -
Drying time -
Set to touch
Tack free
Dry hard
Dry thru
Leveling -

Gloss-60° -

Opacity -

Film defects -

Tintability -

Red i1iron oxide

Primed surface, unprimed surface
Primed surface, unprimed surface
77°F and 50% R.H., 50°F and high R.H.
77°F and 50% R.H., 50°F and high R.H.

77°F and 50% R.H., 50°F and high R.H.

Primed surface, unprimed surface
Drawdown
Drawdown
Rolled over grey stripe - Primed surface
: ~ Unprimed surface

Primed surface, unprimed surface

Color acceptance (depth of color)
Color development (dispersion)

Phthalocyanine green

Stain removal - pencil, crayon, grease

Adhesion to glossy enamel

R.H. - Relative humidity
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Scrub resistance

Resistance to biocking - front to front, front to back
Print resistance

Water spotting

Gloss retention

Color retention

Interior Wall Primers

The following tests were made on both the water based and
conventional interior wall primers:

Sealing of water soluble stains
Rusty water
Coffee
Tea

Sealing of a grease stain

PRODUCTS TESTED

Interior Wall Enamels

The interior wall enamels tested are shown in Table 1.
They are classified as to type of product and level of gloss.
Included are the data submitted by the manufacturer, namely
the type of polymer and the selling price per gallon (to the
nearest dollar). The actual VOC levels determined are also
included.

Note that three products have been omitted from the 3
originally obtained: . . :

16 - Experimental product
24 - Determined to be an exterior paint
28 - Experimental product
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Table 1

Interior Wall Enamels

Type vOoC Gloss (Label) .

No. W-B H-S Conv . (g/1) Low High Polymer $/Gal
1 X 253 X Acr 15
2 X 75 X Acr i5
3 X 364 X Alk 19*
4 X 304 X Alk 19%
5 X 310 X Acr 17
6 X 434 : X Alk 18%
7 X 480 X Alk 18%
8 X 211 X PV-ACY 18
9 X 417 X Alk 22%

10 X 448 X Alk 20%

11 103 X Acr 16

12 X 217 X ND 16

13 X 418 X Alk 27%

14 X 234 X Alk 27*

15 X 418 X Alk 23%*

17 X 262 X ND 29

18 X 244 X ND 29

19 X 258 X Acr 19

20 X 418 X Alk 21*

21 X 162 X ND 13

22 X 447 X Alk 18%*

23 X 152 X Mod PV 10

25 194 X PV 16

26 X 361 X Alk 17*

27 X 349 X Alk 18*

29 X 148 X Acr 12

30 X 346 X Alk 14%*

31 X 315 X Acr *x

32 X 254 X Acr *x

33 X . 281 X Alk * %

16 4 10
W-B - Water base Acr - Acrylic
H-S - High Solids (VOC=<350 g/1) Alk - Alkyd
Conv. - Conventional (VOC=>350 g/1) PV -~ Polyvinyl acetate
voC - Volatile organic compounds Mod - Modified
g/l - Grams per liter, less water * - Includes $1/gal for
ND - No data thinning & cleanup

NOTE: All enamels are white.

* %

solvent

- From raw material

supplier
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B. Interior Wall Primers
The interior wall primers tested are the same as those tested
under contract No. A8-095-31. See report dated September 22, 1980,
Class 4C on pg 13C. They are listed in Table 2 below:
Table 2

Interior Wall Primers

voc Price

No. Supplier * Color Type g/l % $/Gal | Date
12 13 All WB 7.2 9.50 5/79
16 13 are Conv - No data
19 7 White WB 78 2.3 RMS
22 4 WB 143 10.50 - 8/79
25 22 WB 141 . 8.00 8/79
45 9 ' WB 36 8.00 5/80
46 9 Conv - 9.99 5/80

WB — Water base

Conv - Conventional

RMS - Raw material supplier

VOC - Data from manufacturer

g/l - Grams per liter

* See report on Contract No. A8-095-31 dated September 22, 1980.

NOTE: All primers are white
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VII TEST RESULTS

Tests were chosen by consultation with CARB technical personnel.
The results are shown in the following Appendices:

I Interior Wall Enamels - Water Based
II Interior Wall Enameis - High Solids
III Interijior Wall Enamels - Con&entional
v Interior Wall Primers

See Section IX "Glossary" for a description of the properties tested,
Section X "Code and Abbreviations" for an explanation of the terms
used and Appendix V "Test Procedures" for a description of the test
methods used.

Tnasmuch as some tests are subjective, the observations made have
been scored using the following ASTM Scoring Scheme:

Score Performance or Effect
10 Perfect None
9 Excellent Trace
8 Very good Very slight
6 Good Slight
4 Fair Moderate
2 Pocor Considerable
1 Very poor Severe
0 No value Failed

The use of this numerical scheme avoids the necessity for the use of
verbal descriptions in the test data tables.
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VIII = DISCUSSION OF RESULTS

A. Interior Wall Enamels

The test results can most effectively be rated, compared and
analyzed by assigning the following values to the results obtained
or observations made:

Decidedly above average for all enamels tested
Significantly above average '
Average

Significantly below average

Decidedly below average for all enamels tested

cwuwh

1 [ (T |

- These values are shown in the following tables:
Table
3. Ratings of Water Based Enamels
4. Ratings of High Solids Enamels
5. Ratings of Conventional Enamels
Note that the following results and observations have only
been described since they normally have no direct effect on perfor-
mance:
Weight per gallon
Total solids |
Viscosity
Coverage rate
Gloss |
These have been described as follows:
Very high - Decidedly above average value for all enamels
High Significantly above average values
Low Significantly below average values

Very low - Decidedly below average values for all of the
enamels tested
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Also note that some test results and/or observations have been
combined for the sake of space:

Storage Stability - Includes viscosity changes, liquid separation,
skinning, settling and ease of re-mixing.

Application Ease - Includes primed and unprimed surfaces.
Coverage Rate - Includes primed and unprimed surfaces.
Wet Edge - Includes ambient and cold, damp conditions.
Recoat Time - Includes ambient and cold, damp conditions.
Drying Speed - Includes tack-free time, dry hard and dry thru,
both ambient and under cold, damp conditions.
Note: Wet Edge is more practical than Set-to-touch and has
~been used instead.

Leveling - Includes primed and unprimed surfaces.

Opacity - Includes opacity on primed surfaces, unprimed surfaces
and by drawdown.

Tintability - Combines Color Acceptance and Color Development with
both red iron oxide and phthalocyanine green tinting colors.

Stain Removal - Includes pencil, crayon and grease stains.
Block Resistance — Includes blocking front-to-front and back—to-front.
1. VOC Levels

The VOC concentration of each of the water based and high solids
coatings was determined with the results shown in Table 1 above.
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Table 3

Ratings of Water Based Enamels

VOC- <250 g/l-——+

Weight per Gallon

Total Solids VL
Viscosity
Storage Stability 10
Application Ease 5
Coverage Rate H
Wet Edge 5
Recoat Time 7
Drying Speed 7
Leveling 5
Gloss VL
Opacity 3
Film Defects 5
Tintability 5
Stain Removal 0
Adhesion 0
Scrub Resistance 5
Block Resistance 5
| Print Resistance 5
Water Spotting 0
Wet Adhesion 0
Gloss Retention 5
éélor Retention 7
"L — Low H - High

2 8
L L
X
VL L
.
5 5
5 5
v
5 5
5 5
7 7
5 s
5 3
5 0
7 5
5 5
5 0
3 0
i0 5
7 3
0 3
7 0
7 7
5 5
vV - Very

i1 12 17
L. ®H H
X X
L
L L
VL
5 5 5
5 5 5
5 -5 5
7 5 7
10 7 10
33 7
L H
5 5 3
5 5 5
7 5 5
5 7 10
o 0 5
5 7 5
3 3 3
3 3 5
5 5 7
7 7 7
7 10 5
7 7 1

18 19 21
T T L
X X
L

VL L

H

5 5 5
5 5 5
5 5 5
5 7 7
10 10 10
5 5 5
0 5 7
5 5 5
73 3
5 3 0
5 5 3
5 3 5
5 5 3
5 5 3
7 5 5
7 5 3
7 7 1
7 5 7

10

10

S Uow

RtﬂB

10



Weight per Gallon
Total Solids
Viscosity
Storage Stability
Application Ease
Coverage Rate
Wet Edge

Recoat Time
Drying Speed
Leveling

Gloss

Opacity

Film Defects
Tintability
Stain Removal
Adhesion

Scrub Resistance
Block Resistance
Print Resistance
Water'Spotting
Wet Adhesion
Gloss Retention

Color Retention
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Table 3 (Cont)

Ratings of Water Based Enamels

31 32

Gloss (Label) ———— "§® “H
VOC <250 g/l ————>

L L
L L
H

5 5
5 5
H H
3 5
7 5
7 10
5 5
H H
3 3
3 5
0 5
7 10
5 5
5 | 3
0 0
5 3
5 7
7 . 7
7 5
5 7

) tw

()



Ratings of High Solids Enamels
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Table 4

Gloss (Label) _____.__
VOC £ 250 g/l ———m—wm

Weight per Gallon
Total Solids
Viscosity
Storage Stability
Application Ease
Coverage

Wet Edge

lRecoat Time
Drying Speed .
Leveling

Glcss

Opacity

Film Defects
Tintability
Stain Removal
Adhesion

‘Scrub Resistance
Block Resistance
Print Resistance
Water Spotting
Wet Adhesion
Gloss Retention

Color Retention

3

0

14
Low
X

VH

* Most likely due to poor scrub resistance



Weight per Gallon

Total Solids

Viscosity

Storage Stability

Application Ease
Coverage

Wet Edge

Recoat Time
Drying Speed
Leveling

Gloss

Opacity

Film Defects
Tintability
Stain Removal
Adhesion

‘Scrub Resistance
Block Resistance
Print Resistance
Water Spotting
Wet Adhesion
Gloss Retention

Color Retention

Table 5

22—

Ratings of Conventional Enamels

10

10

7

L

9

H

10

10

10

10
L

10

10

13
L

15

H

VL

o3

N
S

10
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Comparison of Proprietary Enamels

The low VOC coatings, as a group, were generally inferior
to the conventional enamels. However a review of Tables 3 to
5 above shows that some products were superior to the others
of the same type. These were as follows:

Water Based

No. 5 - This enamel could be considered to be acceptable.
However it was deficient in water spotting which
would limit its use to woodwork. Outstanding
block resistance.

No. 17 - The best enamel, overall, with no serious
deficiencies. Outstanding drying speed and stain
removal. ‘

No. 19 - A marginal product with no serious deficiencies.
Outstanding drying speed.

High Solids

No. 27 - A marginally acceptable product and superior to
most other high solids enamels except for its
deficient block resistance which would hinder its
use on shelving.

No. 30 - An acceptable product and definitely superior to
the other high solids enamels. Outstanding stain
removal.

Raw Material Supplier Samples

Three water based enamels (Nos. 31, 32 & 33) were submitted
by raw material suppliers.

A review of Table 3 above demonstrates that two, Nos. 32
and 33, were the best of the three. However, No. 32 was
deficient in block resistance and No. 33 was deficient in
scrub resistance. It is interesting to note that all three
had good adhesion - dry and wet. '

Comparison of Best Enamels

Continuing the above comparison, the results can be analyz-
ed more effectively by comparing the best water based and high
solids enamels above with the three best conventional enamels
in order to determine their relative superiority, both vs all
those tested and vs the best available, regardless of regula-
tions.
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The best conventional enamels evaluated were Nos. 6, 9 and
26. The averages of the rated properties overall and for the
best enamels are shown in Table 6 and are graphically demon-
strated in Graphs 1 and 2. ’ '
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Best Products

Table 6
Average Ratings - Interior Wall Enameis

Overall
_ WB HS Conv WB
Total Samples ~~-=(13) 4) (10) (3)
Storage Stability 5.5 5.0 4.3 5.0
Application Ease 5.0 3.8 3.8 5.0
Wet Edge 4.9 4.5 3.9 5.0
Recoat Time 6.5 4.0 6.3 6.3
Drying Speed 8.9 3.5 4.4 9.0
Leveling 4.4 4.5 5.8 5.7
Opacity 4.5 5.0 5.4 4.3
Film befects 4.4 4.0 4.6 5.0
Tintability 5.2 5.0 4.9 5.0
Stain Removal 4.8 7.3 6.5 6.0
Adhesion 2.2 5.0 4.8 5.0
Scrub Resistance 4.0 4.8 5.1 3.7
Block Resistance 3.6 3.8 7.6 6.0
Print Resistance 3.9 4.5 6.1 5.7
Water Spotting 3.7 6.5 6.8 4.0
Wet Adhesion 3.9 7.0 7.0 6.3
Gloss Retention 6.8 4.0 4.8 6.3
Color Retention 6.2 2.0 5.0 5.7
Best Products 5
17
19

WB - Water Based
HS - High Solids
Conv - Conventional

HS
(2)

5.0

Conv

26
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Storage Stability — Both the WB and HS enamels tended to be
slightly better than the conventional enamels.

Ease of Application - The WB enamels tended to be better than the
others. However, the best enamels of each group were equal.

Wet Edge - The WB enamels tended to be better than the
others. However there was no. significant difference among
the best enamels. ’

Recoat Time — Even the best HS enamels were too slow. On
the other hand, the best conventional enamels were best of
all.

Drying Speed | - Even the best HS and conventional enamels

did not approach the drying speed of the WB enamels.

Leveling ' - - The best WB enamels improved in leveling
whereas the HS enamels were poorest, whether overall or among
the best products. )

Opacity - The best WB enamels still were not quite
equal to the others, especially the ‘best conventional enamels.

Film Defects — The best WB enamels exhibited a definite
improvement whereas the HS enamels, best or overall, were
poorest of all.

Tintability - The best conventional enamels did improve
so that they were slightly better than the others. :

Stain Removal - The best WB and HS enamels improved. However,
the WB enamels were still inferior, whereas the HS enamels were
superior as compared with the best conventional enamels.

Adhesion (Dry) - The best WB enamels improved considerably
until they were egual to the best HS enamels and slightly
better than the best conventional enamels.

Scrub Resistance - The best WB enamels were still inferior to
both the best HS and conventional enamels. '

Block Resistance - The best WB enamels improved considerably
but still did not equal the conventional enamels. On the
other hand, the HS enamels did not improve at all and were
definitely poorest of the group.

Print Resistance - The best WB enamels did improve to essentially
equal the conventional enamels. On the other hand, the HS
enamels did not improve so that they were inferior to the others. -
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Water Spotting Resistance - Even the best WB enamels did not improve

significantly and were still inferior to both the HS and
conventional enamels.

Adhesion (Wet) — The best WB enamels improved considerably

but were still slightly inferior to both the HS and conven-
tional enamels.

Gloss Retention - The WB enamels were superior to both the

HS and conventional enamels.

Color Retention - The WB enamels were superior to the others,

in general. On the other hand, the best HS enamels improved
considerably but still were inferior to the others.

Comparison of Best Properties

The range of ratings for all rated properties, as well the range
of results of all non-rated properties,are shown in Table 7.

Note that the best water based coating for that property was
superior to the best conventional enamel for that property in:

Storage stability
Drying speed
Opacity

Gloss retention

and equal in all other rated properties except print resistance
which was only slightly inferior (Rating of 7 vs 10).

On the other hand, none of the high solids enamels were superior
to the best conventional coating in any property. Instead, the

" best high solids enamel was inferior to the best conventional

enamel in the following properties:

Recoat time
Leveling

Opacity
Tintability
Scrub resistance
Block resistance
Print resistance
Gloss retention
Color retention



Weight per Gallon
Total Solids
Viscosity

Storage Stability
Application Ease

Coverage - Primed

— Unprimed

Wet Edge

Recoat Time
Drying Speed
Leveling

Gloss - 60°
Opacity

Film Defects
Tintability
Stain Removal
Adhesion (Dry)
Scrub Resistance
Block Resistance
Print Resistance
Water Spotting
Adhesion (Wet)
Gloss Retention

Ceolor Retention

Range of Properties

...3 0_

Table 7

Lbs.

oo

KU
Rating
Rating

Ft2/gal

Rating

Rating

'Rating

Rating
Unit

Rating
Rating
Rating
Rating
Rating
Rating
Rating
Rating
Rating
Rating
Rating

Rating

Water Based

9.7-12.2

40.1-62.5

62-98
10-3-
5-3

400-525
310-450

5-3
10-5
10-5
7-0
21-90

10-0

High Solids Conventional
10.4-12.1 9.4-11.6
71.2-81.9. 62.3-73.9

71-95 67-110
5 5-0
5-0 5-0
330-430 320-490
305-405 260-450
5-3 5-0
5-3 10-3
5-3 5-3
5-3 7-3
61-80 30-90
5 7-3
5-3 5-3
5 7-0
16-5 10-5
5 5-3
7-0 10-3
5-0 10-0
7-3 10-3
7-5 7-5
7 7
5-3 7-3
5-0 7-3



Non-Rated Properties
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The non-rated properties are also of interest:

Weight per gallon -~

Total solids -

Viscosity -

Coverage -
Primed -

Unprimed -

Gloss -

About the same range for all.

WB coatings tended to be lower and HS
coatings higher than the conventional
products.

Essentially the same.

WB enamels had higher coverage rates than
the other coatings because of their super-
ior ease of application (Aver. = 5.0 vs 4.0
for conventional) and HS enamels had lower
coverage rates because of more difficult
application (Aver. = 3.3).

All of the enamels had equivalent and
lower coverage rates since the porosity
of the surface overshadowed the relative
ease of application.

The WB coatings tended to have a lower
average gloss and the HS coatings tended
to have a higher average gloss than the

"conventional enamels.

Effect of VOC, Gloss and Price

The effect of VOC level, gloss and price can most readily be
determined by comparing them for the best proprietary enamels

tested. The data for

these products are repeated in Table 8.

VOC Level - It is evident that all levels were above 250 grams

per liter.

Gloss ~ Gloss level in itself, did not appear to have a major
impact on performance although a higher gloss seemed to be

beneficial.

The gloss
from 42, below
highest of the

levels were 78

levels of the water based coatings varied _
the overall group average of 55, to 84, the
group. BAmong the high solids enamels, gloss
and 80, both slightly above the average of

74 for the group.



Best
Coatings

Water Based

No. 5
No. 17
No. 19

High Solids

No. 27

No. 30
Conventional

No. 6

No. 2

No. 26

Average Values
of all Coatings

Water Based
High Solids

Conventional

* Includes $1 per gal. for thinning and cleaning solvent

-32-

Table 8

VvOC, Gloss, Price

Gloss

voC
(g/1)
310 54
'262 84
258 42
349 - 78
346 80
434 66
417 90
361 43
55
74
60

Price

($/9al)

17
29

19

18*
14%*

18%
22%

17%

17
20%*

20*
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Price Per Gallon - The best water based enamels varied from $17 to

§29 per gal., either equal to or higher than the overall
average of $17 for the group and $20 per gal. for the best
conventional .enamels. The best high solids enamels varied
from $14 to $18 per gal. lower than the average price of
$20 per gal. both for the group and for the conventional
enamels. The best conventional enamels varied from $17 to
$22 per gal. straddling the group average of $20 per gal.

Relative Importance of Properties

Although no weight has been assigned to the rating for any
property, it is evident that some properties are of major im-
portance regardless of end use; others are important for speci-
fic end uses. :

The relative importance of each of the rated properties for
major end uses, where wall enamels are used, is shown in Table

Note that these designations are based on the collective
opinion of the writers. They should not be construed to be
widely accepted since neither consumers nor paint manufac- .
turers agree-as to the relative importance of any paint
property or -group .of properties. ‘ :

An example of the importance of specific properties is pro-
duct No. 18 which would be an excellent enamel except for its
unacceptable Opacity, a major property regardless of end use.



End Use ——————

Application Ease
Wet Edge

Recoat Time
Drying Speed
Leveling

Gloss

Opacity

Film Defects
Tintability
Stain Removal
Adhesion (Dry)
Scrub Resistance
Block Resistance
Print Resistance
Water Spotting
Adhesion {Wet)
Gloss Retention

Color Retention

X - Major Importance
0 - Minor Importance
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Table 9

Importance of Properties

+ Kitchen

Bathroom
X X
X X
X X
X X
X X
o} o
X X
X X
X X
X o}
X X
X o
o o
o} o
X X
X X
o o
X X

Woodwork Sheiving
o o
o o
X X
X X
X X
o) o
X X
X X
X X
X X
X X
X X
X X
e} o
o X
o X
o} o
X o]
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The low VOC coatings have been compared in Table 10 for
relative overall performance,within the group,for specific
applications.

Note that No. 17 and 30 are superior among the low VOC
enamels regardless of end use. On the other hand No. 33
would only be superior for use in bathrooms because of its
poor scrub resistance.

8. Frequency of Repainting

Frequency of repainting depends on the service life of
the applied coating. The properties which might be affect-
ed are the following:

Stain removal

Scrub resistance
Adhesion - wet and dry
'Block resistance

Print resistance
Water spotting

Color retention

Although no definite relatlonshlp can be determined, it
is evident that low VOC enamels tend to be deficient in one
or more of these properties and therefore may require more
frequent repainting.
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Table 10

Overall Performance of Low VOC Enamels

Use —————————~ -+  Kitchens Bathrooms Woodwork Shelving

Superior
Performance *

Water Base 17,32 17,32,33 5,17 17

High Solids 30 30 30 30
Acceptable

Performance *

Water Base 19 19,21 19 19

High Solids 27 14

* Within that group of products only
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B. Interior Wall Primers

The ratings of the relative stain sealing qualities of the
interior wall primers are shown in Table 6.

Note that the water stain sealing qualities of the water-
based primers were inferior to the conventional primers, although
there were no essential differences in sealing of the rusty water
stains. On the other hand, their grease sealing qualities were
decidedly better. This is understandable since the water in the
water-based primers will tend to dissolve water soluble stains
whereas the solvent in the conventional primers will tend to dis-—
solve greases and oils.

Table 11

Ratings of Interior Wall Primers

Water Based Conventional

12 10 22 25 45 6 46
From--—-= (13) (7) (4) (22) (9) (13) (o)

Water Soluble Stains |
Rusty Water 5 5 5 5 5 5 5
Coffee 0 0 3 5 -5 10 .iO
Tea 3 3 3 7 5 10 10
Grease Stéin | ‘ 10 7 10 7 5 ‘ 0 0

- From - Suppliers of test samples. See report for Contract
No. A8-095-31 dated September 22, 1980.
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IX GLOSSARY

A simple description of the properties tested will aid in under—
standing the test results.

Weight per Gallon -~ Weight of one gallon of paint (Net)

Total Solids - Percentage of the paint which remains after evapora-
tion of all volatile compounds present.

Viscosity - Thickness or fluidity

Viscosity Stability - Retention of viscosity during storage. Four
weeks of storage at 125°F is considered to be equivalent to
six months of ambient storage.

Storage Stability - Absence of liquid separation, skinning and pigment
settling during storage, and the relative ease of remixing the

enamel after storage.

Application - The enamel is rolled onto both primed and unprimed sur-
faces, simulating a typical wall surface.

Coverage - The area covered when the paint is applied by roller.

Application‘Ease — The ability to apply the paint without excessive
drag.

Opacity - The ability of the paint to obscure or hide the surface over
which it is applied.

Leveling - Absence of dimple marks from the roller.

Film Defects — Film roughness, craters (holes left by foam produced
during the rolling operation).

Wet Edge - The length of time the paint remains wet enough to dissolve
into the next coat of a paint, i.e. when rolling onto the adja-
cent previously painted area.

Recoat Time - The length of time required until the next coat can be
applied without damaging the first coat.

Dryving Time -
Set to touch - the length of time the paint remains wet to the
touch.

Tack free - free of any tackiness. The coating can then be
handled carefully.

Dry hard - coating is resistant to normal handling.

Dry thru - coating is hard all the way through to the under-
neath surface.



Gloss

Color

Color

Stain

- Shininess or lustre.

Acceptance -~ The relative depth of color when the paint is tint-
ed with a universal tinting color.

Development - A measure of tinting color compatability. Depth
of color of the paint should not change when rubbed with the
finger. This simulates the rubbing effect during application
by brush or roller.

Removal - The ease of removing normal stains when the aged
paint is scrubbed.

Adhesion to Enamel - Ability of the paint to adhere to a glossy

Scrub

surface such as an enamel.

Resistance - Resistance of the aged paint to erosion when
scrubbed to remove stains.

Blocking - Tendency of the aged paint to stick when warmed. Import-

Print

Water

ant for painted shelving and window. .sills.

Resistance - Tendency of the aged paint to 1lift the print when
pressed against a newspaper.

Spotting - Tendency of the aged paint to stain when wet with
water and then dried.
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CODE AND ABBREVIATIONS

CARB - California Air Resources Board

VOC - Volatile organic compounds (primarily solvents)
Expressed as grams per liter of paint,less water.

Products Tested

W-B — Water based
H-S = High solids - solvent thinned with VOC<350 g/1
Conv. - Conventional- solvent thinned with VOC>350 g/1

Polymer—- Acr — Acrylic
Alk - Alkyd

PV - Polyvinyl acetate
Mod - Modified
RMS - Raw material supplier

Discussion of Results

Rating
10

Decidedly above average for all enamels tested
Significantly above average

Average

Significantly below average

Decidedly below average for all enamels tested

O wurd
i

o

L
H
A%

Low
High
Very

o

Test Results

Score Performance or Effect
10 Perfect None
9 Excellent Trace
8 Very good Very slight
6 Good Slight
4 Fair Moderate
2 Poor Considerable
1 Very poor Severe
0 No value Failed

Lbs — Pounds
2 - Percent

KU - Krebs Units

FtZ2/gal - Square feet per gallon

mins - Minutes

hrs — Hours

°F — Degrees Fahrenheit

R.H. - Relative humidity



~41-

0T 6 6 0T 6 01 0T 0T 0T 6 6 0T 0T
18 78 €9 08 £8 78 LL 06 08 c8 €8 78 L9
4] LE 44 43 1 8v S9 LS ve 0¥ 174 LE PT
79 vy 8¢ 0oy - (47 LS 78 €9 0¢ 57 2% 147 ¢

0 06 0 0z 08 00T 00T 00T 00T 0 00T 3 0

6 8 8 6 6 6 6 0T -6 0T 6 6 0T

6 6 0T 0T 6 01 0T 0T 0T 0T 0T 0T 0T

6 6 8 0T 0t 0T 0T 0T 6 0T 0T 0T 0T
0T 8 6 6 6 8 8 6 0T 6 8 9 0T

6 8 8 6 6 6 6 0T 6 0T 6 6 0T

6 6 0T 0T 6 0T 0T 0T 01 0T 0T 0T 0T

6 8 B8 0T 0T 0T 0T 0T 6 0T 0T 0T 0T
0T 8 6 6 6 8 8 6 0T 6 8 9 0T
S A . A 2 S 2 T . IL. 32 £ £ O
76 T0T 49 68 €6 79 €9 90T 90T Z8 98 S9 16
56 L6 9 68 L6 89 €9 voT 70T 6L 98 79 T6
G6 L8 86 €8 86 oL [4°) Z8 S6 99 €8 29 16
Q°vs m.mw. G'zZ9 8IS 6°Sy <TTIy 0'¢cy ¢€'6v 1S L8y O'Tv 8Ty T°0%

86°0T . 06°0T 8T°CT G6°0T 89°0T TL°6 9L°6 80T 89°0T ¢ 0T 9T°0T ST°OT L0°0T

6C T4 TC 6T 8T LT AN IT 8 ] 4 1

134

posed J23eM - STOURUY TTeM JO0TA=S]UT

I xTpueddy

21008 - UOT3US}SY JOTOD

F)
uoT3US}SY
pesodxy
TeT3TUI
009 = SSOTD

oo

HINSOIXE AN

UOTSURY oM

oo

XTW-2X JO osed
BuTTIIoS
BUTUUTS
uotjeredss pPINOTI
doGCT © S §

XTu-91 JO osed
BuT13I3°s
BUTUUTYS

uotjeredss pTnbTI
doGZT D S 2

9J008 ALTIIGVIS IOVIOLS

obueyp Xl
d0G2T © s §
doGZT © S¥M ¢
TeT3Tur
oI A]TSOOSTA

SPTTOS TEe30L

oe

*sqT uoTTes x=d JubToM

s3Tnsey ISl



—42-

v 0'9 0T §'€ 9°€ 0% 0% 00z §'% 0°¢¢ 0'z¢ S'v 08
'y 09 0T S€  9'C 0" 0% 007 &% 0Z 02T §¥ 08
s'¢  S'% ST L'z 0€ €€ €€ 9T 60 S§T 0% TT 8T
S0 S0 €0 S0 €0 80 80 €0 €0 €0 ¥0 S0 9T
p'c S°6 8T ¥'€ S§'€ ST G'T 0€ §T §T T sT  0¢€
z'¢ S¢S 8T g€ §'€ ST ST 0€ s¢ sT §T §T  0¢€
¢z §'% ST ST 0€ ST 0T ST 60 ¥IT 0C 0T 2T
0 S0 20 ¥'0 20 20 g0 TO TO0 €0 €0 €0 €0
oL S8 Sy GL 09 02T  OL 06 oL 06 00T 06 09
5¢ ge ¢ 52 s¢ 0 0g s¢ 5T GE Y ov g2
0¥ e 0¥ Sp o St sg 09 05 09 S8 08 ov
ST X ST 0z 0z ST o€ X4 sz o€ i3 R 7
0T (6 (96 0T 0T 0T 0T 0T 0T (o) 0T 0T 0T
9 9 6 6 6 6 0T 8 8 0T 8 6 8

0T 0T 0T 0T 6 8 6 0T 0T 8 0T 6 8

0T 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T 0T
0TE  S8€  OFE  OPE  OSE SLE  OEE  0ZzE  OEE  OEE 0S¥ Ovy  OTF
0T (@6 (q)6 01 0T (q6 = OT 0T 0T 0T 0T 0T 0T
8 y 8 8 § 0T 0T 9 9 6 8 8 8

9 9 6 8 9 ¥ Z 8 8 v 9 9 z

0T 0T 01 0T 0T 0T 01 0T 0T 0T 0T 0T 01
00 Sz  SLv 005  S9% 09%  OTr  OTF  OEP  OFF  00S 08y  OLY
62 G2 €2 Tz 61 8l LT et TT 8 g z T

poseq Jo3eM — STeweud TTeM JOTIoqul

I XTpusddy

o Axg
paey Aag
o21J-3or],
yonol o3 3193
"H'Y %0S + doll
Say HALL DNIAIA
"H™Y UBTH + d00S
*H'Y %05 + doll
SUTW SWIT], 3eo0sy
‘H'Y UBTH + 4008
*HY %09 + doLL
SUTW abpd asM
9J00S  s30930p W[Td
21008 butTensI
21008 AaToedp
21008 osed
Hmm\mpm abexsno)
ooezans pswradun
2I008  sio9Iep WTTJA
31008 butrTene1
22008 AjToedp
" 2I008 osed
Hmm\mum abexanc)

g Axd

paey Axg

SoIJ-3orI,

yonoj o3 398
"H'Y UBTH'+ 4008

ooeIaNs PeWTad

NOTLIL¥OIIdd¥

S3Tnsed 3sel



- =43-

o N

01§

00T

[A°]
9T

0T

[en]

08¢

ve
00¢
6¥

0T

[ee ey}

1°86

474

oo

09CT

8¢t
091
0¥T

O

oI

0zL
05
0T

0sc
01¢

N O

< 0O

O W

09%
00T
1<

0s¢
LE

QW

3Insox sues - oTdies MU UITM payoauosd  (P)

sIsyeId Nov

WeoJ usyoIquUn - mumumﬂﬁm (a)

-ooezams snoxod psutad uo Hurierjsusd juted o3 snp ATgeqoad ‘sseuybnox WITd (B)

0T

O

019
00T
5¢

09
0€

0T
0T

[sel¥e))

0T

o=

69

00T

8%
o1

6 6
z 4
b p
0 0

086  SEL
0 0
b 9
65 09T
zz zs
0T 0T
8 6
0T 0T
9 8

9°86 8°86
€9 o€

T 1T

O

< \O

§Te
0
L

GET
€L

@< ¥ (@,
9 172 172
0T 72 8-
8 ¥ 4
G8¢ 0€e GZ8
00T 0 0
14 € 9
Z8 +048¢ +06¢
0¢ L +0G62
0T 6 0T

0T 0T 0T

8 0T 9
0T 8 B
€66 9°86 9°L6

poseq IojeM — SToWeUd T1eM JOTAS3UL

I XTpuaddy

21008

21008

2I00S

SOTOAD

oo

‘SOT0AD

81003

21008

oo

butygods as3eM
SOURISTSTY JUTAI
JUOIJ-03-3oeg
JUOIT-03=JUOIL ]
bursooTg
© O0UR]STSSY CIUIOS
TSuweuy O] UOTSSURY
2888ID
UoARI)

TToURd
TeAcuSY UTE3S

ussay OTey3uUd
SPTXO uoIl pPad
JusudoTansg IOTCOD
usaIn OTeyuUd
SPTXO UOIL Pay
ooueadeooy IOTOD
(umopmeag) A3toedo

%09 — sSOTD

S3INSog 3SeL

4



-4 4~

0T 0T 6 | 2I0Dg UOTIURISY JIOTOD

L8 LL 78 % uoTIUDISI
8L 99 ) pesodxy
06 78 9L : TeTITUL
o 009 - SSOTD
HINSOIXE AN
00T 00T 00T % UOTSOUPY 38M
9 6 6 XTw-od JO asey
0T 6 6 BuTT1398
6 6 6 BUTUUTHS
4 0T 6 uoTyeIedes pmbTI
23005 doGCT © S¥M ¥
9 6 0T XTU-9X JO 9seH
0T 6 0T butiiaes
6 6 0T putuuTS
i% 0T 0T uoTjeredss ptnbTl
91008 JoGZT © S¥M ¢
ALTITGY.LS HDWIOILS
T 4 £ obuelup *xXel
TL 86 78 JoGZT B SHM ¢
cL 00T 68 doGCT © S*M g
£8 00T _ 98 TeT3Tul
: I A TSOOSTA
v 8y 6 €Y ¢"8¥ % SPTTOS TBICOL
VLT 0T 0" 0T TLTO0T *sqI  uoTTeD xad JypTaM’
€€ e _ €
poseqg Io0eM -~ STeWeur TTeM JOTISJUT
S3TNSS 3s8L

(3UCD) I xTpusddy



-45~

09

09

9t
(A4

S9
14

Sq
0c

0T
0t

0tE

oT

ot

SIS1RIDy , 0zh

€t

0L
14

09
0c

v g

Sov

O
O\\OO\H

06¥

43

poseqg aojeM — sTsureug TTeM JIOTISJUL

(3U0D) I xTpusddy

09
0T

05 .

ST

%8

0T
007

x6’

0T
§0§

sIy

suTW

2JI008
2008
2J008
21008

Teb/z3d

21008
21008
21008
21008

Teb/73d

I Axg
prey Aad

S9I1J-30el

yonog 03 398

" *H"9 ULTH + J008

nnp Axd

pIey Axd

SoIF-¥oRlL .
yonol 03 398
*H™ 2309 + doll

HWIL ONIAYA

*H'Y UPTH + 4008
“H'Y %05 + doll
surry, 3eoooy

‘HY UBTH + do0S
*H'Y %05 + JolL
obpE 3°9M

S3093°p WITd
putTeATT

- KT1oedo
osed
abeIsA0)

goeyans pawradun

S3097°9p WITd
ButrTeAsT
Aatoedo
osed
abeIaAC)
90RIINS POWTI]

NOIIWOI1dav

S3TNSoY 3S9L



—46—

0T

oy N

gve

0T
0T

[e) | e)]

6" 96
06

et

0T

O

0LS

00T

g€
VT

O <

9796

v8

(43

[@ e

qT8

00T

0L
6T

(9 Ve

896
oL

TE

poseqg JoqepM - STouRud TTeM JOTISFUT

(quoD) T xTpusddy

21009

2I00g

21008

soToio

oe

soTolD

21008

27008

oe

butgaods asaem
O0ULISTSSY JUTIL
JUOII-03~3ored
JUOAF—-03—UOLT
butsooTd
DoURISTSOY qnIOS
Taueuy O3 UOTSOURY
28210
UuokeIDd
TTouSd
TeACURY UTelS
Us9IH OTeURUd
SPTXO UOII Py
JuaudoTanag JOTOD
us9In OTeRUd
DPTXO UOII Py
soueydoooy I0TOD
(umopmeaq) A3toedo

009 = SSOTD-

s3Tns 39T,



—47~

89
4°]
08

a oo Oy o

.OY O OY 0O

0¢
LZT
6TT
L6

69
va
8L

00T

0T

It
10T
Z6
06
¢ TL
8e 0T

LT

LY
LE
8L

00T

0T

P01
S6
96

6°18

€6°0T

i

8%
6¢
19

£T
78
c8

T¢L

6°8L
80°CT

21008 S UoT3uUS32y JOTOD

uoT3uU9319y
poasodxig
TeTaTul
009 - SSOTD

oo

TINSOdXH AN

UOTSoUpe 3I9M . .

oe

XTW-9I JO osed
putT3azes
putuuTIs’

uoTjleardss pTnbrT

doGZT ® S¥M ¥

XTWw-9x JO °seqg
butT3zes
pbuTtuuTyS

uoTaexedss pItnbrl

d0GZT ® S¥3M

91008 ALITIEYLS dDYI0LS

doGZT B SN ¢
doGCT © S3M

TeT3TUl
oy AQTSODSTA
% _ SPTTOS Te3lioL

sqT - uoTTed xod 3ybToM

SPTTOS UPTH - SToWeum [TeM IOTISJUT

II XTpusaddy

saTnsay 23S9y



—48—

0*¢L

0*¢L

0 ¢l
S'¥

0°ve
0" ve
0°LT
0T

SL
0S

59
0¢
0T
01

0F¢

0°¥S
0" ¥S
0" %S
Sy

0°vC
0°ve

"0 LT

"R 4

0°zL 0°0L
0°2L 0°0L
0" 2L 0°0L
0L 9°0
0° 87 0°02
0" 8% 0°02
0°¢¢ 0°0¢
G' ¢ 9°0
SIH
S9T STT
S9 S€E
SUTW
06 08
S€ 0€
SUTW
0T (e)9 ©1008
6 6 21008
0T 6 21008
9 6 210089
S0€ S0y 1eb/534
0T 0T 91008
6 0T 1008
6 9 21008
9 6 21008
0€e 0€¥ Teb/z3d
71 7
SPTIOS UPTH - STawWeud TIeM IOTI33Ul

II XTpuaddy

nxyy Axg

paey Axg

o9 I-30rlL

yono3 031 399
*H'Y UYBTH + d006

nayay Aag
paey Axg
CERNE o1/
yonoa o3 3es
*H'Y %09 + Jdoll
HWIL ONIZALd

*H'Y YBTH + do068
"H'Y %05 + doll
SWTL 3r'ODSY

*H*Y UDTH + 006
*H'Y 06 + Jdoll
obpd oM

s3o9Jep WITA

butTens]

KaToedo

oseq

ebexsa0d
sorvjans pawradun

sjoeJep WITA
butteasl
Aatordo
aseq
obeIsA0) ‘
oo0RIINS POWTIJ

NOILV¥DITdd¥Y

saTnsoyY 3S9L



-49-

0T

[esJaNe]

059
00T
ZT

N4
LT

[oa o)}

‘ooezans snoxod pawtadun butieazsuad juted o3 onp Arqeqoad ‘sssuybnox wiTd (®)

0T

S06

00T

6T
qs
ZZ

0 o

0T

0¥6
00T
8T

8L
€e

6 21008
9 : ox008
8
Z
9I0D0S
Sye 81008
00T %
6T
0¥
Q¢
SOTDAD
OT
0T
8I008
9
0T
9I008
T° L6 $
19
14

SPTIOS UPTH - SToweud [[EM JOTJAo3UL

II xXTpuaddy

oouelsISaY 30ds I93EeM

90UR3}STSOY JUTIJ

QUOIF~-03-30ryd
JUOIJI-~-03~-3UoXg
butyooTd

20UR]IS TS9O qNIOS
Toweud 03 UOTSaYPY
ose2In
UOARID

TIou=dg
TeAOWSY UTe3IS

usaip oTeylyd
SPTX0O UOXI paY
JuswdoTosdg IOTOD
uos1d oTeyiyd
SPTXO UOIAI poY
souraydoooy IOTOD
(umopmexq) A3TordQ

009 - SSOTD

S1Tnsay 3SoL



-50-—

6 6 0T 9 6 8 6
85 8S SL T8 09 Sl 8L
5z 8% Z% €L 8T LT oL
£F £8 95 06 o€ 9€ 06
00T 00T 00T 00T 00T 00T 00T
8 6 6 6 ot 8
0T 0T 6 0T 0T 6
8 8 8 P 9 b
6 8 6 % 6 6 8
8 6 6 6 6 0T 8
0T 0T 6 0T 0T 0T 6
8 8 8 9 9 9 ¥
6 8 6 6 6 6 8
£ 6 0L 6T € L7
€TT G6 ZTT % 27T GET A
17T 6 80T THT 91T T€T zet
OTT 98 Z0T 86 £0T $OT L6
z'€L  T'€9  8°L9  8'Z9  8°99  8'%9  T'H9

gz°TT  60°0T 80T LE'6  8P'0T T9°0T 896
9z 2z 0z GT €T 0T 6

14
6¢
a9

8
SL
vL

L9

€29

19" 0T

TRUOTAUSAUQD — STOURUT TTeM JOTISIUT

III XTpusddy

Ly
TE
99

LZ
L6
€8
0L

8'€9

00°0T

8 2I0DS  UOTIUSISY JOTOD
L9 2 uoTIUSIRY
44 pesodxy
9¢ Tet3TuL
009 ~ SSOTD
HINSOXA AN
00T % UOTSSUPY 39M
0T XTW-2I JO 9sed
0T burTares
9 butuutys
6 uoTaeledss pTnbTl
doGCT © S¥M
0T XTW-9X JO oSsed
0T burT3es
8 butuutys
6 uoTiexedss pbT]
AoGCT @ S ¢
91005  ALTITEVLS HEDWRIOLS
ST sbueyo *xeW
80T doGCT © M ¥
€0t doGCT @ S¥m ¢
€6 Tet3tul
: 1 A3TSOOSTA
6" €L % SPTTOS TE30L
T9'TT *sqr UOTTeD x=d JybTeM
€

pajeTnbec) «

S3TnSoy 3SalL



_51-

TRUGTIUSAUC) — SToWeUd TTeM JOTIoquL

" TIT xTpusddy

0'8v 08y 0°8F 0°ZL 0°ZL 0°8F 0°8y 0°8y  0°0€ 0°0L
0'8y 0°87 0°8F 0°¢L 0'¢c.L 0'8y 0°8y 0°8y 070 0°0L
0’8y 0°8F 0°8F 0°ZL 0°ZL 0°SZ 08y  0°8% 0702 0°0L
T 0§ §'v €T 0T 02 0727 z'€ 0z 072
0'LT 09 09 0'2¢ 0°8T 0°S  0°0z 0°¢¢ 072 002
0'LT 0°9 09 0°Cc 08T §'7 00z 0% 077Z 002
LTSS  0°S  0'2Z 0'S L0 0'S  0'2Z  0'S S
g0 <S¢ €T 0T L0 L0 0T §T 0T 90
sy  orT OIT S8 06  OIT OIT 0Tz  SET  STT
cz g8 0oL 05 0 05 o0t 08 05 st
S¥ 06 S8 59 oL 09 09 002 OIT  SL
0z o o o0z Sz Sz 0z  Of 0 ¢z
Ot or 0T 0T O 0T 0T 0T (99 (e)9
oT oI 6 0T 6 6 oT  oT 6 6
ofT of oL of o0l of 0T 6 oT 6
6 ot 6 b 9 6 6 0T 0T 8
Sbe  S6E  OL 097 08z 09  09€  0Sp  GEE  OSE
oT oT of 0T of or 0T 0T 0T 0T
0T 0ol 6 6 6 6 6 0T 6 6
8 0T 6 6 6 9 9 v 6 9
6 0T 6 9 9 6 6 oT ot 8
s0b STy S8 0ze 0z  STp STy 06y SOF  O6E
%% @ & © £ ot 7 7 5 5

sy

SUTW

SuTU

21008
21008
21005
21008

Teb/73.1

nayy Aag
prey £Ig

oaIJ-oel
yono3 o3 38s
*H'Y UBTH + J00G

I Aag

- pxey Axg

CERRES o1
yono3 03 3e8
“H'Y %05 + doll

dNIL ONIANA

“H'Y UBTH + d00S
“H"¥ %30S + dolL

SUIT], Fe00Sy

*H*Y UBTH + J,08
*H'Y 206 + doll

obpa 39M

S30979p UTTd

butTonsT
AToedo
oseqd
obeIsa0)

soezams powrtxdun

21008
91008
21008
21008

Hmm\muh

$30975p WTTd

pbutTensI
Atoedo
osed
obersro)

20RJINS PAUTIT

NOLINOIIdd¥

SITNSSd 3594



—52—

0T

opegans snoxcd pawradim buTiexisusd jured o3 enp ATqedoad ‘sssuybnox wiTd (€)

0T 0T 0T 0T 0T
v 4 v [4 9 8
8 4 9 14 '8 0T
0 0 0 0 9 0T
0Te 066 08L ST9 0e9 S9%
00T 00T 00T 00T 00T 00T
8¢ 9¢ 6¢ LT 4 074
Zs 9374 LY LS 69 T9
9¢ 4 e ix4 Ly 2
0T 0T 6 0T 0T 6
6 [4 14 0T 4 8
0T 4 6 6 9 6
8 v 9 6 9 8
£'86 6°86 B8'86 €°L6 9°L6 T°86
v £8 9s 06 0€ o€
9¢ ¢ 0C ST £T 0T

0T

9

0T

0T

09TT

98

07
¢t

O,

G L6

0T
9
0T

q8y
00T
Gt

9%
vE

[e) W 83

0T

L"86

0T
14
8
8
0LS
00T
2t

8¢t
8¢t

III xtpusddy

| TEUOTAUSAUCD - STOWRUH TTeM JAOTISIUT

02
00T

8¢
96

€S

0T
0T

(e)]

6°96

9¢

9I005 SoUR3STSSY 30ds Teqem

21008

21008

SOTOAD

oo

SoTOAD

21008

21008

ae

DOUR]}STSTY JUTIJ

JUOIT~03 =20ed
JUOIF~0F=JUOL T
butpotg

S0URYSTSTY quom_
Toweuy O3 UOTSOURY
25L2ID
uoAead
TToUSd
TeACURY UT®3S
UsSaIs) OTelIud
OPTXO UOIT Pod
JquandoTeas] IOTOD
US9ID OTRRUd
SPTX0O uoal ped
aougdeooy I0TOD
(umopmeq) Aqtoedo

009 = SSOTD

S3TNSSY 3SSL



~53—

. *086T ‘zz Ioqueadss perep
ITE-GE0-8Y *ON 30oeIjuU0) uo 3xodsx sog -oTdwes 3593 O I9TTddng - woOxd

IOTOO UT ©3Tym oae sxawTad TIY 930N

4 0 9 6 0T 8 0T 21008 osRaID
0T 0T 9 8 ¥ ¥ b 91008 eor
0T 0T ‘ 9 9 ¥ 4 z 91008 293700
0T 0T 0T 0T 0T 0T . 6 21008 Io3eM Aasnyg
uTe3ls

(6) (£T) (6) (z2) (%) ) (ET) <==mm=—==—m WO

97 9T S¥ sz ze 6T Z1
TRUOTIUSAUOD poseg-193eM

SIDWTIJ TIeM JOTIS3UI

saTnseay 3S9L

AI XTpusddy



—54 -

Appendix V

TEST PROCEDURE

The following test methods were used, except as noted in the
test conducted: '

ASTM D —--—- refers to methods described in Part 27 "Paint - Tests
for Formulated Products and Applied Coatings" issued by the
American Society for Testing and Materials, Philadelphia, PA.

Method ---- refers to tests described in Federal Standard No. 141A
"Methods for Testing of Paint, Varnish, Lacquer and Related
Materials" issued by the General Services Administration,
Washington, DC.

Other tests are described.

A. Interior Wall Enamels

1. Weight per Gallon o _ Unit. .- Lbs.

ASTM D-1475 "Density of Paint, Varnish, Lacquer and Related
Products".

2. Total Solids Unit -

oe

ASTM D-2369 "Volatile Content of Paints".
3. Viscosity Unit - KU

ASTM D-562 "Consistency of Paints Using the Stormer Viscometer".
4., Viscosity Stability Unit - KU

ASTM D-1849 "pPackage Stability of Paint". Viscosity was re-
determined after storage. '

5. Storage Stability Unit. — Score
ASTM D-1849 "Package Stability of Paint".

6. Application

(a) Ease of Application Unit - Score

Brush the coating on an appropriate substrate and rate for
relative ease of application.



7.

10.

11.

-55-".

(b) Coverage

Prime 2/3 of an Upson Board panel. Allow to dry for 24 hours.
Apply a 3 inch wide stripe of a medium grey paint.across both
the primed and unprimed areas. Allow to dry for 24 hours.
Brush test paint uniformly over the entire area. Weigh

amount used, also determine weight per gallon of paint. Record
Coverage Rate. When dry, record other properties.

Coverage Rate - sqg. ft. per gallon Unit —~Ft2/gal

(c) Opacity over grey stripe.— Primed area Unit Score

- Unprimed area

(d) Leveling Properties Unit

—‘Score
Rate leveling of the above panel
(e) Pilm Defects ) ‘ '~ Unit - Score

Note any roughness, blisters or craters (due to foam).

(a) Wet Edge . Unit - Mins
(b) Recoat Time - | Unit - Mins
(c) Drying Time Unit - Hrs

ASTM D-1640 "Tests for Drying, Curing or Film Formation of
Organic Coatings at Room Temperature".

Gloss - 60° No unit

ASTM D-523 "Test for Specular Gloss".

Opacity (Drawdown) | . Unit - %

ASTM D-2805 "Test for Hiding Power of Paints".

Cblor Acceptance ‘ Unit - Score

Add 1/2% of the tinting color to the paint‘and mix well. Draw-
down on a sealed chart and note relative depth of tinted color
when dry.

Color Development (Dispersion) Unitf—‘Score

As the above drawdown is beginning to lose solvent, rub an area

gently to redisperse any flocculated color. Note any change
from the undisturbed area.



12.

13.

14.

15.

le6.

17.

18.

56— .

Stain Removal Unit - Cycles

Drawdown coating on a black Leneta panel and allow to dry for
one week. Apply the following stains:

Pencil
Crayon
Grease

Allow to stand for 16 hours. Then wash using ASTM D-3450
"Test for Washability Properties of Interior Architectural
Coatings".

Adhesion to Enamel (Dry) ' Unit - %
ASTM D-3359 "Measuring Adhesion by Tape Test".
Scrub Resistance Unit - Cycles

ASTM D-2486 "Test for Sérub Resistance of Interior Latex Flat
Wall Paints". :

Resistance to Blocking

Apply coating to three square panels about 2" x 2" and allow
to dry for 2 days. Place coated panels face to face and face
to back. Place in an oven at 120°F under a total weight of 8
lbs. Allow to stand for 24 hours. Remove from oven, allow to
cool and observe any sticking of the coating both face to face
and to the uncoated back of the block.

Print Resistance

Repeat above resting coated block on a sheet of newspaper.
Resistance to Water Spotting

Allow coating to dry for 24 hours. Place 3 mils of water on
the coating to form a large pool. Cover with a watch glass
for 1 hour. Remove watch glass and raise panel slowly so that
the water runs down the full length of the coating. Allow to
dry for 24 hours. Record any changes in appearance. -
Adhesion (Wet) Unit - ¢
Drawdown alkyd enamel on Leneta chart and dry for 7 days.
Apply 3 mil (wet) drawdown of test enamel on the glkyd enamel
and dry for 3 days. Place 2" X 2" sponge on coating and wet
completely. Allow to stand for 20 mins, then remove and pat
dry.



19.

20.
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Cut a line through the wetted area of the coating, place
No. 600 3M transparent tape across and perpendicular to
the cut. Press down smooth. Immdeiately pull the tape

off rapidly. Record area of test enamel remaining adhered
to the alkyd enamel. ' -

Gloss Retention ‘ No Unit

Allow coating to dry for one week. Expose to ultraviolet

light for two weeks. Record gloss - before and after ex-
posure. i :

Color Retention . ' . Unit - Score

Allow coating to dry for one week. Expose to ultraviolet
light for two weeks. Observe change in color.

Interior Wall Primers

Stain Application:

(a) Rusty Water - Heat water & steel panels at 175 F until
water is rusty. Apply 2cc of stain to
surface to be primed.

(b) Coffee ~ Dissolve Instant Coffee in hot water.
Apply lcc of stain to surface to be
primed.

(c) Tea —~ Steep tea bag in hot water for 10 minutes.

Apply 1lcc of stain to surface to be primed.

(d) Grease - Spread lcc of Crisco onto surface to form
: a thin film.

Coating Application:

24 hours after the stains have been applied, brush out the
test primer on the stained surfaces.

Evaluate panels 10 days after the primer has been applied.

Score relative obliteration of stains.
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