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Project FMo. : J-301 Ready Mixed Simulated Acoustical Spray Finieh

A &el.lovist. discoloration wvas found to develop vhen Ready Mixed Sir.lated Acoustical

¢ ray Finish has aged. A cure has nct yet becn found, but this mich has oeen learned:

i.

¥o color developed vhen the product was stored from cne to four dzys in e
dark contaiper, but the yellow color did develop vhen the mix vas dried in
a lighted ares,

The clear liquid fraction of the mix did not contridbute to the color, It
contained no iron ioas that could change color and no orgenic mocleculss
that would yellov vhen exposed tu light.

The discolorstion comes from the product and not froc the metal contaiper.

The discolorstion is no: dependent on the binder alone, as both casein amd
polyvinyl acetate bdased systems have discolored.

The color 4s associated vith light and 4s noticable when the wet Acoustic
is aried with lignt shining on it, The Acoustic aried in the dark or at
low light levels coes not discolor.

Reooval of the ubeston fram the formils and replacing it vith paper tape
sander dust riber reduces the discoloration. :
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Synopsis

In the last report period, fortula Sl.«-223a vas bulletined to de made at the
Nev Brighton Mill for field tests. A irial batch vas made and a sample sent
to Research. It vas tested and found to dc good and ready fo., field tests.

Age Discoloretion

When the SA-22234 formula Ready Mixed Simulated Acoustical Spray Finish vas made
up &5 & large scale laborntory tec* batch in the Chsmmpion mixer on 6/12/65, &
five gallon semple vas saved in & .ive g.llon peil with a Harrisite lining.

The sample was cover=d air tight and held for six moaths. When the saxple pail
vas opened, the following was noted,

The lining of the can was scraped off for about 90% of its circumference at the
t0p 1ip. This area was nostly covered by & brovn gritty material (the grit wvas
perlite) vhich vas very easily vashed off vith varm vater and very light rudbding
vith a finger. 4ge side sema of th: rail vas in sound conditioco vith po dis-
colorstion in the Acoustic or on the «uating. Tae dottom seam vas Ereatly
attacked vith visible brown and blue-gray gritty lumpc that vere seai firm,

much DNke the ring of material found at the surfacs of the mix, an inch and a
half belov the lip of the pail. This colured material vas also easily vashed
out of the seam. The coating on the flat bottom and side of the pail vas sound
vith no discoloratinn. -

The 1id of the pail had = 'ch discoloration inside of the ui seal. This wvashed
out easily in wvarm wvater and light rubbing. Some seim-dry Bimulated vas on the
inside top and this had a slight brownish color when rubbed with the fingers.

On opening the pail two things were noticed sbout the mix, First, the liquid
separaticn vhich vas about 1/2" deep vas quite light and clear. The second, was
that there vas 8 ring of brovn and dlue-gray discolorstion at the surface at the
Peil vall and extending no more than 3/4" out from the wvall and caly sbout 1/2°
deep into the mix. This discoloration vas firm vhen dlue-grxy in color dut ve
80t hen iron oxide dbrown.
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The =ix vas soft, uniform, filled wvith air dudble: md vith £o sedirent . the
bottom . the pail. The pH vas 8.1. The viscosity wvas normal at &.) Drabdender

using the 5/16" flag paddle,

"Pests of the M.

Three small d{zplay panels vere sprayed out on frech 3/6" SHECTROCK. They wvere
dricd oa the drying vack in the Pilot Flant. When the puncls were exnzined, vhen
dry, it wvas not~. that over the major part of the ranels the ccier wac a yollow
tan while on t.c very bottom of the panel, & strip about 1 1/5" vide of wvhite
non-colored texture wvas found. The vhite strip corresponicd to the heignt of
the 1lip of the drying rack. The panel color should nhiave becn &t least as wnite
as the 1 1/2" strip.

The material sprayed onto the panels was taken from the top center of the five
gall-a sample pail, Care vas taken not to include any of the darker discoloratiun
at the top edge of the mix. Thus the colnr did not come froe the discoloration
alresdy viewed in the pail,

Check for Color Change

A fresh bateh of SA-223A wvas made up and this vas tested side dy Iide wvith the
retain sample. The mix had a 5/16" flag Brabender of 185, a pi of £.15 and a
consistency Jf 2125cc /100 gs. of dry mix. A panel each of the aged and fress
SA-223A were sprayed and dried in each of the following conditions:

1. 90°F and 90% Relative Humidity in the light

2. T5°F and I0% Relative Rumidity in the Dark

3. 4O°F and 70% Relative Humidity in tbe Dark

b. The storage rack facing east tovard the outside vindows

S. &ad on the work table in the Pilot Plant facing up, vell avay from
the vindows.

When the panels wvere dry, they vere examined and the following vas noted:

1. All panels of the fress SA-223 vere vhitz and equal in shagde,
2. Again, the panel dried in the Pilot Plagt caring the cg=d texture
wvas yellov tan vith & vhite strip along *he bottom equal %o the

length of <he lip of the drying rack tray.

3. The panel of aged texture dried op the table vas bot a8 yellov as t.be
rack dried panel.

. The pabel vith the aged texture dried in the 90°F-9% R.H, rcoe vith
the lights on vas as yellow as the panel dried in the Pllot Flant oa
the rack facing the wvindows. Therc vas no wnite sirip at the botiom
and there vas nc lip oo the drying rack in the 90-90 rocm.

5. The papel with the aged texture dried in the T7°F-10% RH rocm vas
only slightly tannish and vas the ligntest of the aged samples,

6. The panel of aged texture dried {n the cold rooc vas less ycllov

thar the pabel from the 90-90 room but darker than the sample froa

the d&ry room.
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7. All the panels had the same texture and duild. The dond of the texture
to the board vas comparablu between pencls dried under similar conditionz,

Analytical T:.ts

A sample o2 the liquid separation found on the top of the aged sample of SA-223A
wvas drawvn of and centrifuged to remove §0lids suspendud in i{t. The Juper latent
liquid vas then tested for ferrous and/or ferric ions. If ferrous fons were present
in the wvet mix they could be © idizcd to the brown colored fcrric axide or acetate
hydroxide .

A-nine hols spot plate vas cleaned and to each hole eight d.r:;ps -. the super latent

1iquid vere added. to holes 3, 6 and nine, one dror o. OR A==oniwa hydroxide var

sdded, To holes 2, 5, and efght n drop of SN Hydrochloric scid vas saved. To holes

1, 2 and three cae drop of 1.0% xzn(cu) vas added. To holes 4, S5 and six, ocne drop

of 1.0% xBPt(C)l)é wvas added. separate spot plate & blank vas pruparec using the
K,Pe(Cli)g st cne drop in each of three holes. To each hole eig.t drops of deionized
ter \ns added. To one hole 8 drop of Hydrochloric acid wvas addra and Lo anoth:r

a drop of Aomonium Rydroxide vas added,

The tvo spot plates containing their liquid contents were set in the sun light on &
windov 8411, There was no initial color change in any spot hole, In the holes with
super latent liquid and acid, a vhite skin and precipitate vere formed. Tnis vas
prodbably the Methocel precipitated from the liquiad.

After about an hour the dlank snd super latent ligquid spots treated vith AC) and
K3Pe(CN)¢ began to turn & light blue green.

If ferrous ion vere present, even in slight quantities, & dark dlue precipitate
should form. If ferrir {on were present, & Prussion dblue precipitate saould form.
Fo dlue precipitate formed, though no ircn ions vere present.

Poto Che=ical Staining of Ready Mix Simulated

The previous work shoved that the staining of might be due to some Fhoto chealcsl
reaction. To test this possibility four test pmnels were prepared with aluminum
foil light shade,

The test pauels vere 12" x 16", The materisl vas 3/8" SUEETROCX . The lisht shades
vere pade of 1 mill aluminu= foil, five inches wide and bent s0 as t0 stand about

1 1/2" from the lover surface of the pancl and bent in at the top at.ut an inch so
as to eut dowvn on the light entering from the top and y. ¢0 allow &> 0o mOVE ACross
the shaded susface and dry the panel. '

The panels vere sprayed vith the same stored samples as tes’. : fore znd found ta
yellov, Cne panel vas spraycd, covered and placed on the Pilot rlant drying rack
facing the east vindows. A second panel vas sprayed, covered and placed in the

TS5°F - 10% R.H. room to dry vith the incadecent lightc left on. A third panel vas
spreyed, covered and dried in the 90°F - 90% R.H. room with the fluorescent laspo oa.
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A fourth panel was sprayed, covered and dried in the Photographic dark rooe
(at sdout T7°F - S0% R.E.) with an initial tvo hours exposure 10 & soft Ultra violet
light source, than dried in the dark.

™o 2' & . Lanels ¢ 3/8" SHEETROCK vith a simulated Joint of C3 toppirg vere also

‘- sprayed vith the suspect texiure. One vas dried vith a small test pancl in the

77°F - 10% R.H. room with the lights on. The other panel vus dried alons w.th onc
of the small test panels in the 9C°F - 90% R.H., room. These two large nancls

vere to check f.- any color variation bectween the board papar and the oint cospound
or vhite banding.

A sample of the suspect texture vas centrifuged to separate a nearly clear wvhitish
liquid from the aggregste and fillers. Tvo films were cast on glass vith the liquid.
One was dried in bright sunlight by a vindov wvith che half of the film shaizd, with
aluminum, from the sun sad the other dilm was dried in the Paotographic dark roca with
half .ne film exposed to an Qtra violet light.

Tvo small panels were rrepared using & sample of SA-223A prepared on 8-7-65., One wvas
exposed to bright sunlight with half of the panel shaded vith aluminua foll and the
other panel vas exposed during drying to 2 hour of Ultra violet lignt vaile half of
that panel wvas also sheded from the radiation source,

Test Results

Of the four shaded test panels dried under various conditions, the first panel from
the T7°F - 0% R.E. rooa showed very little difference between the exposed arca snd
the shaded section. The drying conditions were fast and the light vas fro= 150 vate
incandescent lamps,

The panel dried 4in the SO°F - 90% R.E. room under flucrescent lamps shoved a very
marked contrast between the exposed and shaded areas, The exposed area vac a
yellovish tan while the shaded ares vas & vhite color vith oaly a trace of ycllow
in {t.

The pantl dried in the photographic dark rocm after a two hour exposure to an
Mtra violet light source vas equivalent to the 90°F - 90% R.H. rooc panel, the
shade of the exposed area vas the same but the color seemed s lettle less yellowish,

Of the two test panels with CS Topping Joint compound oo them, the one dried in the
TT°F - 10% R.H. ~oom vith the incandescent lamps on did not have a trace of vhite
banding over the Jjoir* compound or any other color variation over the total surface,
However, the panel dr. 4 in the 9O0°F - 90% R.H. rooz exposed to the fluorescent lamps
did have a distinctly w.lter band over the joint compound vhile the field of the
board turned & quite yellovish tan, The color of the vhite bamiad joint was a little
more cresxy colored than the shaded secticn of the small panel sprayed vith the same
compound and dried & loag side the larger panel in the S0°F - 90% R.H. room.

0f the tvo glass plates covered vith the nearly clear super latent liquid of the
agrd Ready Mixed Simulated Acoustic, neither showed change of c2lor afier exposure
to sun light or ira violet lignt.
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Of the tvc panels applied to 3/E€" SHZETROCX using sn aging sample stored 4n a half
pint can rade §-7-65, the panel dried in birght sun light vith one half the panel
shaded at T7°F - S0% R.H. showed very little difference L.) color between the

exposed and shade’ areas, A slight trace of yelloving wvas noted in the exposed

aresa dut that wvouid be considered to be no prodlem in the field, The panel dried

in the photographic dark rooa sh~wed s color difference between the exposed and shaded
areas the same as the larpge scale aging sample,

Check Photo Sensitivity of Acoustics

The coler development of the SA-223A made on 8-12-65 vas not noticed until the material
vas sprayed out six months later., Freshly made Acoustic shoved no color development
vhen exposed to light. Work wvas done to find out vaen the chromophore developed.

Thr. ¢ Ready Mixed Simulated Acoustics vere mixed, The first vas the standard SA-223A
formula wvhich has shown color development on aging. The second vas SA-223 E which
contained 3.0% Anmonium Pnetadorste in place of the 1.06 found in SA-c23A. The
increase in Fentsborate wvas to see if it could suppr2ss sny rusting of the rav iroa
in the TMFS asbestos vhich might be the source of the color. 4Yhe third formula,
8A-223F contained no asbestos but instead contsined 5.0% wood fidber from the paper
tape sanding operation at the Gypsux Mill., This formula .~lso coatained 3.0% Ammoniuz
Pentaborate as s preservative for the vood fidber. 7The wood fiber coutained no frec
iron to possibly rust and cause calor,

Tests ¢

Bach aix vas made up and stored in small glass bottles wraped inaluminue foll. The
glass cootainers remcved the possidility of contamination of the Acoustic W a metd
container. The aluminum foil was used t0 make the glass dottles light tignt, thus
producing all of the conditions of Acoustic =tarcd in s metal can with out the
possibility of contsmination.

The smnples were then stored for a fev days, then opened and the contents spread

on to tvo small 3/6" SHECINOCX panels. The bottom half of each pancl vas masked

with sluminua foil shade which darkened the surface of the panel yet allowed enoush
air across the surface to dry the PFinish. Ooe panel was then dried on the Pilot riant
drying rack and the other dried in the 90°F - 90% R.H. room with the flourescent
lights on. - _

Test Results

SA-223A showed no discoloration of the texture, eitber in the Pilot Flant or in the
90°F - 90% R.H. room, oa the day 41t vas made up, A tan color developed over the
exposed urea of the 90°F - 90% R.H. room panel after one days storsge, hovever, After
four days storage the tan color developed over the exposed surfaces of the Pilot FPlant
.nd 907 - % R.BI rool Mell.

S5A-223 E sbowved no color development until after the fourth day of storage vhen both
the Pilot Plant and 9O°F -~ 9% R.l. room panels shoved s trace of tan over the exposec
surfaces, Aftcr eleven days, the color development was only trace and not nearly as
bad as the four day storsze of SA-223A msterial,

. e geaep————
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8A-223 F wvas unusual, No color developed over the exposed areas of any samples
dried 4{n the S0°F - 90% R.H. rocam, even wfter sixteen days, Howvever, after four
dxy’s storagr, the Pilot Plant panels developed & troce yellovwish tan color over
the 2xposed ar :. This did not increase in intensity with age but remained the

sari., This color vas barely descsrnible,

Check of Cther Simulated Acoucstics

To check the possibility of photo discoloration of cther older Acoustics three dry
powvder fo.tuilas were tested, The compounds were mixec then part of each was stored
in aluminum foil covered glass hottles four two days. Each Acoustic vas pread cn two
small tect 3/8” SHEETROCK panels vhen first mixed, Half of each panel wvas masked off
with aluminum foil in the ususl manner, ther one panel vas dried oz the Pilot Flant
rack and one in the 90° - 90% R.H. room. After the compounds vere aged tvo days in
the dottles they were likevise tested on small penels,

Test Results

Yormila SA-65A, the old Regular Simulated Acoustic discolored over the expoted ares
on the first day an both conditions. Formula SA-151 A did not discolor under either
conditiocn, either the first day or two days later. Formula SA-1801, the L.C. formuls
to x-ephce tre SA-65A showved a slight discoloration over the exposed areas after

two dxys storage.

Thus SA-65A would discolor when sprayed &8 & fresh mix and exposed to Mght. SA-80
would possibly discolor if exposed to light if it vere kept over a veek end, wet in
the mixer, SA-181A would not discolor if expoud to light {f held as a vet mix in

the mixer tank over a weekend,
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