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Painted surfaces tan be randersd vnapaeeling te the
taite by weth  palyti of ecarhic com-
pounds weh B0 suErese 9018-0801018  GAd  Pipering.
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muintained dwallings in shewn o be leasible from
both technical ond it viowpei
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Ir is a matter of record that repcated ingestion of old
Icad-base paints by children may result in lead poison-
ing. In many older resi currently utilized as
multidamily units, surfaces carry heavy accumulations
of such old paints. The condition of these surfaces is
such that loese flakes or chips of ¢t are readily
avadable to children. These old lead-base paints,
mworcover, seem to have a pleasant or sweet taste to
children, which further increases tho chanees of
ropinus ingestion.+

While restriction of the Jead content of new coat-
ings can minimize the hazard of future Jead poison.
my such measures do nothing ™ alleviate the danger
presented by lead-base paints applicd carlivr, Neither
e one expeet prompt climination of the hazard by
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remuval of the old paint or by isulation of these sur.
faces from children, since currently available methods
of removal or isolation are expemsive and usually re-
Txire vacating the residential area, at least temporar-
ily,

If it were possible, however. to tender the old
s:::! unpalatable. the probability of ingestion by chil-

could be tly reduced. The trustces of the
Paint Rescarch Inxtitute, desiring to define more pre-
cisely the potential value of this approach to 3 re-
madial program, sponsared the study reported here.

. GENERAL SPECIRCATIONS

As s point of departure, we dctermined that if
successful Jarge-scale treatment of deteriorating
painted surfaces were to be possible the following
propertics were desirablo in the applied acerbic ma-
tenal:

(1) Fragments or chips uf the treated surfaces in-
troduced inte the mouth should produce an intcnsely
acerbic (unpalatable) seasation in a high percentage
of the pnpulation,

(2) The accrbic potential of the treated surfaces
should be retained for vxtended periods of normal use
and cleaning.

(3) No substances emploved should prosent ap-
preciable tuxiculogical or Hammalility hazard to ap-
plicators or residents.

(4) The treatment should not require the re-
moval of fumiture or fixturcy; reocoupancy should be
possible within a shure time after the treatment is
complsted.

A Journal of Paint Technology Rer "~*

0007-5WP-037039




4. P TEAS A 8 RAWITCH end R. L. MYIRS

{S) Application of the material should be posmble
hy either rawned crews or by unskulled residunts.

(8) Treatment should not interfere with or un.
duly complicate subsequent refinnhing or redeeorat-

Illg.
7} The cast of matcrials and appheation Libor
should be small.

SURVEY OF ACERBIC SUBSTANCES

Distastefnl, vral sensatims niay be dasafivd for
prosent parposes s, bateer: peppery (hot, burning),
sour taenly, ur astmngent | pmckering ),

Scnsations mvelving prunanty olfactory responses
have not been included here etause continned ex-
posure i resdential areas wonld tend to render ue-
cupants inscositise o the repelling agent.

Bitter substances gencrally produce the mmst in-

*temse acerine reactivns. Sone chemicals produce a

Intter taste at concuntrations near one part per
rullion.' Unfortunately, however, the sensitivity tu
hitter aral sensations produced by synthetie chemicals
is weak or entirely absent 1n up to 308 of humans for
sume compounds.? Sensitivity to bitterness Is thought
to be an inhenited trait. Bitterness alone, therefore,
should not be depended upon as the repelling force
for all persons.

Peppery taste, if intense, may be acerbic, but con-
tinued exposure to heavily seasoned foods may in-
crease tolerance or even uce a desire for the sen-
sadon. Some c* "dren of Spanish-American or East
Indian cstractic .. for example, cnjoy eating hot
peppers which are repugnant to others,

Sour and astringent principles may not be prom-
ising as acerbic agents for this use inasmuch as most
are highly water-soluble (e.g. zinc chloride and
nl;;ll‘)’.e:unhm;lz: many (eg. mml:l and c
a vaves mposa rather ra
ical or photochemical reaction. vy by

We believe that based on the factors detailed
above. the primary materials to consider as acerbating
agents in weating paint £lms should be some com-
bination of bitter and peppery pri

It appears, therefore, that we should utilize 8
hit‘tlcf ﬂmp\e as the primary source of pane
and udd a peppery principle to repel those n
who are nmmuul: to binu:l;l. Table 1 lists some of
tbc,:andid’:h wm in these two eategaries, tue
yuther with some i nent es.

Sucrose octs-acetats sl mmwlv bivrer
taste at low concentrations. It exhibits relatively Inw
toxicity? and is commercially available at a ressonable
roeen s the oo rincipl for ou nital expers
chosen as er or our ini i
O

ice of a y principle was more difi.
walt. Crude extracts rgi:ln 4’3 p:ppm are highly
colored (red to orange) and hence teatment may
tause the appearance of treated surfaces and surfsces
inadvertently contacted ta change. Extracts from black

L

Tabis }

Sner Principies
Racstraem Veorw hutier tgete sirtualle ABRISRIC Py
orpt Yoy parrnicryl A0MinIUTIten i)
priscige of preezting rensl ke
Wwiluble m wpier®

et Mrulerarels  saluble 'n watee
Vwnl fur sienaturing aicohnl Phssanaog
€l FCALLINNg, (TN Lhen sifsglining *
forensels Julier Cnlnriest  Shightly i,
wbie an watce. Usert dor denatuning 3.
sirhol ®

tueens e haser Coiwras. One part sol-
bl 1 LIV parts weter Yory wning
e acrtone methvl accigte. 1oluene and
thlsnnatil huirocatnens. w1 43 e
navorant loe ghulinls

Tuninieeiy stier princpie approsal fne
rienaluring Jicohel. A hnuad: most he
ughplisesl v 3 reun 19 farm 2 soud
film.*

Brocwe sfax

2uasn

Sunime nets acetue

Diethn] phihslace

Pempary Principlnn

Capranine Rurmng tasres eriectable a1 ane part
1on 800 !nsaiuiie in told warer. Freelv
wivbie in some orgsmic wivenu.*

Capricum Casenne prpper cxtract. Brigin red,

Piperine Lonuituent of black r»u Tantelons
at hist_but burmng after taote. Almest

inwiuble 18 _water, Soluble i1n some or.
;e solvenis. Und |10 smpart pyngent
13312 10 ORANGV.*

(s} The Menk indes.
(%) Hondhash of Chemmiy 30k Phwscs.
{8} Provzs (OR@UAINS.

pepper or from white peppers, on the other hand, are
ki h:r' in coler or coloriess. Piperine, a constituent of
bﬂ& pepper available as 3 purified, crystalline chem-
ical. was chosen for the inital experiments. Extrac-
tion of ground black and white pepper indicuted that
lest expensive peppery principles may be obtsined
from these sources,

EXPERIMENTAL

Samples of sucrose octa-acetate.® and piperinet
were dng?nd in methylene chloride. Thinpiﬁ!m of
these solutions were applied and dried on the surface
of varnish-coated paper board. prepared to simulate
e e S [ oy
trea pronounced acerbic sinsd
in the mouth of test individuals at solution concentra.
tions of less than 1S fur piperine and about 28 for
sucruse octa-acetate.

More extensive testing was performed with the
follawing solution:

Arevbic Solvens Test Seluiion
10, ¢ \) owcrose ce-acitate,

1% piperine
9% methviene chiaride

*Cosmen Noviead Praducie Co., Crand Rapide. Muh.
1Coumen Aldh Ovmiasl Co, Miwaebie, Wi
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Of the over 73 adults why were given 1 sq eom
walers of board ruated with this solution to chew, all
but one repornd a proseunced acvriue reaction wath-
m 1523 weonds. The nffenvve taste generally 1.
creased an intensity durmg the first imnute and prie
sisted for 1030 minutis aftee mstabon, Smaking or
vanng highiv-flavared faxds poor to (estng appeean-d
to parualls sk the reportced acerbie response, bt m
un case was it climnated The presence 1w the nenth
of monosedinm glutamate dupeg testing did wot ap-
pear o atfeet e acvebne sensations of thne fow prersinin
tested,

It Las beow aeported that chaldren pesgess e
gustatnry reeepton on chiks and tongue irfaees
than adults.® Tt may he peasihle, therclure, th abtain
the desieed repugnaney to children with Tower con-
centranuns of acerbic proiphs than thine used
theve espenments.

To test the durability of the acerhic Shns. treated.
viannhed sorfaces were washed  repeatedly  wath
water, aud houschold ditergent i water wath oo ap-
parcat diminution of the acerhic praperty. Morcover,
flms cposed 1o bright sunlight for 11 days did net
change in appearance or become more palatable. Re-
peated scouring with abrasive houschold cleanscrs did
reduce acerbie reaction. Lut resistance to removal by
seruhbing appeared to increase with aging of the
treated surface.

The persistence of the acerbic trestment de-
scribed above can be explained by the fact that
sucrose octa-acctate solutivng, on drving, form clear.
flexible flms possessing surprisingly low water sen-
sitivity. It was felt thav the physical properties of the
acerbating films, such a3 abrasion resistance, should
be improved by the addition of 3 small amount of an
Incxpensive, compatible resin. This was confirmed ex.
perimentally by adding 5% ( by weight) of s petroleum
resin® to a test solution. Careful adjustment of the
tpe and content resin would be necessary tm opri.
nize physical properties without sppeeciably dimin-
ishing the :uf&e Y,

Sucrose octa-acetate hag boen known and used as
a plasticizer for many polvmer svstems. It should.
thercfure, interact strongly with the binders of old
paint Alms. The methyione chloride solvent is also
readily ahsorbed by pant Blme, so it is likely thae
apprecisble amounts of acerbic principles can e ab-
sarhed into the old paint surfaces during the drving
of the treating solution. The degree of almramm may
he increased by the use of unne less volatile salvent.
such as trichlurovthylene. This would, ver, ine
crease the al toxicological hatard during ap-
plicativn and drying (TLV) of methylene chloride =
300 ppm: trichloroethylene == 100 ppm).*

Thie test solutiun {without fortifving resin) was
spraved so that the fringe of the spray pattern (the

———
" * Pureasaied |an Pensmirmma Imiuansl Chrmust Corp., Clasrios,
2

Vor. 15, No. 581, Juwz 1879
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ACERBIC APPADALK 1O OLD EAD-BASE Fa.lefs

“aversprav ™! fell on typical, nonpainted houschoid
surfaces. No damoge or appreuable change in ap.
earance was rvident on walipaper, fabric, fvather. ar
huek surfaces exposcd o the hght “overspray ™ A
slight increase in glots was noted when DPIZene e
approached 2 full troatanent him. Adhesiun of e
avrbie hlm to lass o porcebon sirfaces is poae 1l
ovenpray el be ronmed fram wandows Lol .
telan Avtnees by noemsl washing proccdurcs,
Appheatum of the acerhic matersals oy an el
s g water oy hase veviune and other b
lages over smple slvent watems. The gengead
feasilality of b preparation was Cwiked In
applying an eowdsion of the following {ormula:

I mgdvtisnble  Veaving Sadutian
P L TV E T TR U TITE D T A IV P TS

20 mualislone chlmule esitand Hinm
wrenstel debash prppme

1] '." amuivilvung agvaee
5V il lene Otk

This solution was stirred vigurously into an equal
volume of water { by volume). The resulting emulsion
apphed by spraying or hy hrushing dried in a few
minutey, Jeaving the treated surface soungly acerbic.
Additiun of the cmulsificr increased the water seas-
tivity of the dried treatment flm shightly.

The raw materials emploved in the emulsibed
treatmoent are cstumated to cost less than $0.01 per
square foor of treated surface.

METHODS OF APPLICATION

‘The acerbic salutions described above could Frob-
ably be a?phcd most efficiently and economically Ly
spraving, from either portable spray equipment (for
trained application crews) or from aeroso! spray cans
(fur limited. topical application by householders).

Speay tests were first run utilizing portable air-
atomizing spray equipment. Proper choice of spraving
tip and air seduced the “overspra)” ro a
satisfactory level while surfaces to be treated were
cavered with an adequate wetting film. Excessive ap-
plication, resulting in “runs™ was avoided by applving
the material slightly loss than that required for a fullv
continuous coating. No prublems of equipment op-
cgatiun or maintenance were observed. Equipment
cleanup was accumplished satisfactorily with a mix.
ture of chlurinated hydrocarlon {c.g., trichlorocthy.
feme) und mineral sprrite.

Airhome purticles of acerbic material were mod.
veately offensive to the applicator and nearhy ob-
KIVers, causing & vury unpleasant taste in the mouth
and some snevzing, Use of a ,;?ﬂm designed to
trap particulatc matter climinated this npisance for
the opcratue. For large scule operations, applicators
will apparently have to wear respirators which wonld

t Amusdl SHT-13, Armoue adusiteel Chomusie Co., Ciuragm, IN.
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screen out both solvent vapor and particulates, and
other persons wij] have to be kept from the srea unal
the ar u (ree from accrhic matenal and solvent
\ﬂtﬂfl‘.

Spraving of the emulmficd acerbic formulation
praduced liss effeet upon the aperator than did the
wivent salunon. The nse of resprrators for largeseale
work wll seems advisable,

A partum of the acerbic solvent sulution was
packaged inoacnsol cans using propane isobutane as
the propellant.® Contents of the wermol can was 302
thy weght) acerine snlvout slution and S0Z peo.
pellant. Na problims of Blfing ar 1w weee evident exe
erpt that. dunng spraving. mhalation of airlorne
droplets of the sulntion productd very intense acerbic
reaction afmost nstantancomsly e e mouth ad
nasal passapet of the applicatur and persons in ad-
Jicent moms Lven brcf exposire catsed conghing,
swweing and gazging. Detectable amounts of acerbic
material in the air persisted fur shout 20 minutes. It
was ooncluded. therefure, that sernal applicatiun of
this type of solution without advruate respiratory
protection would not be practical.

Application by airless spraying cquipment was
not attempted, because the expericnee reported above
shuwed that formation of very fincly atomized drop-
lets is undesirable,

Application by swabbing, brushing or rolling
would climinate the problem of lingering airborne
droplets. but applving the methylene chloride solvent
solution by these methods proved to be dificult due
to the very high rate of evaporation and the resulting
inability of laving down a reasonably even costing.

Replacing part of the methylene chloride with a
less volstile solvent blend might reduce the evapora-
tion rate suliciently to gmnl: application with
reasonable control by swabbing or brushing. For ex-
208 (by weigh miserl s, 138, dipentera. 208

y weight) mi rits,
85% methviene chloride ‘Puim casily applied by
swabbing with a cellulose sponge.

TOXICOLOGICAL AND LIABILITY HAZARDS

No effort was made during this study to cvaluate
the toxicological hazard of ingredients cmploved in
the cxperimental formulations to determine
from standard sources that none of thom was cited ar
heing acutely toxic. When s Snul formulation is pro-
posed for large-scale testing, the toxicity of hoth the

® Counew The Servin-tVitiome Ca, Cirvriand, Ohie.

vulatile solvent frachon and the deposited acerlic
film must be determuned precisely-

Simularly, legal questione, such as patent pusition
and possible fiabdhty for vither personal ue property
dumayge, will e tn be emdered. Tt ic our under-
staekliogg that 2 Bratish patent has heen wsued dealing
with wine avpects of thie work and thae additional
patent applicanons have been ade uethe L. S,

CONCLUSIONS

The inviatigations reportied here confirm the gen.
ceal feamlalits of teeating olid fead-hase passited e
aces 10 render them vnpalatable to o igh perceatige
of childeen. Sich treatment should apprecabily oo
duce the prabability of ingesuon of wieh watemaic
and the accompanving danger of lead poisoning. A
serongly acerbic solution can be applicd economically
w the potentially hazardous surfaces of a3 remdence
without stripping the living arca of furmture or fix-
tuns. Rovecupaney will e possible within 3 short
time following the treatment. Bitter and peppery
principles in combination appear to be hest suited for
this use. § blod:l'“ 3 combination of sucrose oct:
acvtate CXIractions are Proposc
When dissolved in m solvents, these substances
may he applied dircetly nr 23 an emulsion of 2 mose
concentrated sclvent solution and water.

Application by spraying is attractive from the
cconomic standpoint, but formation of very fine, air-
borne of the acerbic solution must be
minimized by carcful selection of spraving equipment
and operating conditions.

tion by swabbing. rolling or brushing may
also be leasible when treatment of small areas by non-
trained personnel is desired.
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TITANON, ANTIMOXNY OXIDE, AND LITRHUPONE
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TUFANON, ANTIMONY OXIDE, AND LIFHOPONE®

LIS | P W EX VTSN

White fead Futh Bsisiv eionate s bicie salphite, sith zine oxide,
have cutstilnted ahe white Fase of pints for nemy venrs,  Lithupone
was then deseloped, and i+ compwrem) prwduction in Amerien datex
haek fo 1908 when (09 gune were produced. Other <uletances have
bwen propesed assoppleomentars pipnments, and among e are oxides
of hismuth, tin, sntavean, and Dtanivm.  The former two have not
heen weed commercially in prints beouse of their high price.  The
Intter two, however, have rerently eome into quite wide nsage,
Tilanar—Titams piznent ic made fram titanium ores known as
ibnenite and rutile, a laree quantily of iron being prosent in the
furmer.  Nnwenite i< found throughout tine world, having a wider dis-
trilmtion than any uther metallic ore from which white opaque pig-
ments are wude,  Surfaee mining of the smwls of Florida eachies
vichis win ol the ore that 15 used in Nmeriea, over a million tons
prodably beiig avnilalde fur this purpose. The ilmenite concentrates
are mixed with flnves g acid amd put ihrough an electrie farmace 1o
ceparate the constitnents, “Uhe ermie comentrate of titaniam oxide
i« further purified by acid treatment, then dissolved in stronper acil
anel the elutiom precipitated upon & hase of finely divided Mane fixe,
Theieomposite pigment thee produced is dried, caleined, amd growul

very marked nepvase in biding power resulting from proper caleina-

fim. The pigment ths produoeed is remarkably fine in wldivizion
for a precipitaled pigment. s eddbor is much whiter than any white
lemb the writer has examined, bt uol a< dazzlingly brillinot a2 French
priness zine axitde or the betier grades of lithopone,  Tis hiding power
i< wuech greater fum that of any athee known white piguent, ing
Iwive that of whe lends of gl brightuess, Nz nemarkahle hiding
pewer has probably fwen pesponsibde for ite eapisl introdaction, inas-
murls 83 ita application wil) often hide dark surfaces in one cont, thus
svinge the Yarge labor charge of applring two conte of paint,

s incrines tawan) waenish liguids of high seility and colloidal
praprertien han ab-o vnde it of anloe o fhe prsduction of compoition:
thnt ean be Kept in pichaces wallenl davnger of livering oe thickenjng,

*Thin sublect was anstemed o the wrifer for prsentathn before the
Internationnal Axwelntling of Master Pulnters nyd Dreeorntum, at the Con-
tention at Alantic Clay, Felauasy 5.9, 1024 . N

Tal . ) "

Bts mibabsorprion 1< <Bghols biwer than shat of Fieh njaaes, i mizture
of powl brshing qualivies nsiding of 60 parls of ...E.::__ aml 10
mrts of iquidl.  Nweh n mintone bos the appearanee ..._. buing some-
whal fienvy in bordy. A< a matter of fmt, howerer, it bea-bes ont
caily o & sl Sl This iendoiney to apjene bk ling prdubly
skl come ters tn thin <nh peinte s thnd they will pwur vasily
like ordinary types of mixed painl. When thus thinmeal, ._...!.:.q. m.
produect o i, eaws of ite preal sprading propuerties, that i
ruther thin i less duralde than ane of the consideney seferral to
above,  The cormel proportivies for unst prpared Titates -..:......
(60-10) might alo b ihinimsd by Thinning 100 pesads of .u._._.....
mste Titunox painks with a totad of alont 3 gallonx of oil awd thinners
for Rnal cout work, Fur firsl cont work, a >lightly langer quantity of
Bl contkd be nsed,  These prapurtions will, hawever, vary with the
formmia of the paste.

Titanux (100 per cont) in ol witht drice dried sory owly to o
st film,  The fnicdy libeen) sise of drier contnining leml, mogane,
ondd endalt, nverveomes Whis bk of Arving in e pigment, white the we
for exterior work of from S0 i 50 per cont of zine nxile enwses the
foromtion of & firm. diet-recisting film.  The we of 4 <nnfl anumnt
of banlied oil may aten tee canchibeend mivantasone,

Whenr exposed o sunlight, ‘Titenos agquears (o e envinely <table,
tn almosphers of haalrngen solphide it renming windinwesal, aml for
thin renmm Corma thee bnse of prints that are wsl io wany fectory
dietrivts whore hvdroen culplide is evalval from indinarinl processs,
or in wmining regions aned wil distrivks where hydnggn -ulphide m.u
enconnters] in quantity.  Hs axe ws 0 dight crharel coating apon oil
Hlomgr ks in the oil regions has leen very swressful, Tists made
by Ihe writer at ’aesmie, N. 1, aneb in T

vxas wil peions, where ah-
mornmlly high pereentages of hydrosen <ulphide ane preent, =lnwed
very while surfaen for over twn yonss wnder these ueel teving eon.
litions,

The find sonple of Pitanng pighent that ever came 1o the stlen-
iy of the writer wae delivensl (o hity early in Julv, J90L T was
conluined in @ el vint wued appeired to e of & pronsunced enam
color,  Lalwrntory te-ts plumed il intepsiing  proportine that a
regies] way wade thit o fen hunwdesd puatiieds due posrde sp uned b
miltel for practival test,  Thie s st by Me, L. B Barton, the
inventor, with o s experimental furnnee equipment. Within thrce

T menths (Ocloder, 1900 the writer had prepmeed paint- with it on

- .
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aver TN dilferent Gormuotas, ) .)_...:...__ the panils at Miami, FH.,
Firt-burgeh, wmd in thee Greay Dabes region,  Subequently o few tosts
were abu espumved at Washington and st Pasaie, N. 1. The genersl
resulis of the tets are given botow, ’

When Titanen i enguesd ant-isle in rw nseod ol Fmids, it datks
rapidle. When it i expueed in light tinks, (his chalking rames the
tmta 40 be vdewnred b ome estent. aml they appear to be faded. The
saft muture of the simight Titanov oanisen the pelention of _...:.n
pollen or sl and dust that may B present in the air.  Thin given a
duckened appearaimer 1o the film,  Nimilar conditions are obsorved
when Fitanee wnd nert pigments are wnl together without sny other
additions,

When Titanox i< combimal with white lead, the same softnes of
fitw wnd elust rebention is petesl for the first exposure periol of prob-
ably two or three monthe,  Sulwequent chalking canses the remaval
of the rurface dirl sl 8 white sueface of great durshility is disclosed.
Ruch paints do not check or alligmtor, even aflor many vesrs of ex-
posure, but Use ivitial defects of softness and dust petention make
their wee inadvi-able, especinlly in tints. (L is possible that & suitable
ioguil might be devized (o presemt the dofed referred o, so that white
Jeud :conlid be used snitab with Titanox,

When Titanox i« mixed with from 25 to 50 per cent of zine oxide,
a paint is produeed, that deies eagidle to a firm, soiind, clean film that
tdoes not cheek or crmk even alter nny years of wesr.  Snch a paint
romaivs clean sl white wmder {he mnst trving stmospheric condi-
tions, especintly when the air i< highly polluted with industrie) gnees,
I will, hawever, show mild ohatking of a desirable nutore afier about
twa yenew® eapesare. For tint<, the wee of the formula with the higher
conersdeatinn of zine: maintains the clarity and color for bing periods,

H was meaumedd hy the ariter when he Arat made the painta referncd
to in the above terte that Titanoy woull be a thoroughly snn-foxie
substance, b under, howerer, to hinve experimental proof, & series of
experitaents were made during 1915, in which & oumber of heslihy
puinen pigs were wlilisal.  Theso were pheed in individus] cagee.
The subjecls were cavh given the same smount of food every morning
aud their temperstures nooed and body woights taken.© Por,  prrivd

uf twe sonths the dict of each pizg wue exactly the s, wind included
el gram of Titaonx per day.  "Tlhoere wis apparentds on hesitames
wn the part of the subjocts in taking the treated diet. No _._J...:_:.-
thanges in lenly sempenntum were ohserved during thise experimenta
There was, however, 8 woroal goin in weighl.  In a goriul of {we
il the pipe. which weighed from 550 to 600 grame each, gabmal
from 20 10 25 per eont in weight.  Xo disturlmnes or il psaliz of any
kind were il These tests denumstentsd (hnt "Titaons is to e re-
rcdial an thonmghly non-togie. 10 i prodwbe that the pizaent is
s insoluble that it eannut be sk up in the ay<tom bt <imply puavses
throwgh with (he (ol Ieoing liminnted in alwen quantitative
amounte. Expmis of the foers collevted Trmm two of the aninils

Jwed the preseme of over two-thinds the simount of pianent that
Tl bevin administend.  Colleetion for a longer period ¥ culd probahily
lmve shwwn (e full amount.
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ANTIMOXY OXEDE - Autineny onide as now prstuced comes
ns u result of ronsting aotimony ores, the vapors being comlensed to
form o white powder,  Plie metlind i< romewhnt anatogons s the pro-
thiction of zine oxide, with the syeeption that there ic zaid to e
difference iu the xapor e of the {no substanevs.

The oxide of antimeny prodoced about (wenty sears ago wrs saisl 1o
be somentint conrse amd of anatisfarory proporties for wee in paint,
One carly putent has referred e the production of a pignient from
fend ares containing sntimnny, by & ronsting proces< at high tempeta-
tres, followed by sublimstion,  Clark® also refers to an enrly French
provess in whwh the vapurs from nasted antimony ore wers placasl
in contact with Jiguids coutaining alkaline earth metals, 8 combina-
tion piggment heing produiet. Oue of these pigments thise prsdiee
contained barinne sulphate 200 might bo termmd an “antimny lithe-
e Sppavently, however, all of thes eardy pigments met with on
streat suceess. - I is poseibile that the chiof fanlt wase their evlor, which
was aften yollow, die 10 antimony <ulphide heing pressnt.  With Cus-
ther relerenee to provessea, it would be of inferest to know the extent
of antimony ore which may in vhe foture be available Tor the prodwe-
tion of such a pigment, <iner e investigatins have clnimed tha the
worl's mipply of avtinmmy is compuratively sl 11 this iz 1roe,
its use will not be ax oxteded < some might dosive.

The writer's first evperiments with antimony oxide date back o
VHOR, when o quantity of this product 5< made by au Amerism moann.
tacturer wan submitied. A few preliminary laboratory tosta were
made with (he product, bt wo expesurea, 1 was unt, howerse, until
121 thal any quantity of prodint was received for actusl expueare
tests, miwl thic wan in the Jor of a very finely dividal white pewider
whtnined ahroad, where it ha< sovently been inteaduced in 8 commer-
vial manner. The writer's imestigations disclised  the  folluwing
propertios, :

W the talile bedow are given the speeific gravity, blking value, aml
finenesa of walinemy ovide n< compnred with Tighopone wnd Fitanos.
¢ Pevelopment uf Antimony fixble. T K. Clnrke; Proc. Paind snd Var-
nick Moe. of Greal Wediatn, Apell, (121,
Evalustion of White Mumenta. 11, B. (Tarke: Juwr, of O aned Coloe
Chem. Amo, of London, Jan, V024, .

a0n

N

ek,

e e ee mme m e = e mm— tta T e o e —

Flineress

. o 1M Ahe, Phrment | jeerovnd
x.......a.. ? .._u..._.....”!._:....xz.._.:.:...n..

gravity. ! bl goad, 1 ot of it 2 et
i e,
Anibiwny bt ... | | 2.00 | s
2. e N
FAf g ..ooee N | _ i g
THAIS coeemeennnenes] | 2.7 .

Ol _Ahsurplinn.—The oil wheorption of & pigment degenids o xome
extond upon the Bneness, snrfnes aren of the particko, wud other
physienl properties.  Antimony oxide is rapidly weteed with Tinseed
wil, 100 grams reqniving 232 ¢ of oil in tie Ganiner-Colrmen tedt.®
In un ordinary geimling o, the pigment form & xmonth paste, !m..__
A8 parls of pigment to 12 pants of linaed oil,  For spreading, thie
enn be redieed with further quamtitios of oil, drier sl thisner to
make a seti<factory prind if there is prosent from 6% 10 35 per oent of
piggnent, the balunce heing liguida,

Apprerimately Coreeet Poventages of Plament and O for Point of Gend
s wahing (unniztracy

Per | Ver Ter
b, el _ ceil.

Antimony Oshie, .0 0 Lithopeee. ... 35 ) THAS.....0,,. &0

Ol Liubis. ... verveses S A1 Ligulde, ... ... 8 H Uil Fhgukie.... W

Hiding Powrr and Whileness.~The hiding power of 8 white pige-
ment depend upon it refractive index, Bneness, mind other physieal
propertice.  Althongh brurhing tecte over binck spolted areas are often
made to determine the hiding power of & pwing, the et relinhls
methed i thrmgh (b we of tho Plaml crvptometer, o simple picer
of apparatus 1t gives quick rvanits in she lnhomiory,  Whithiess or
brigchtnese and hitling puwer are, however, vory clowly sscintol, and
all testr shonkl e Samed upen pigments of comparmtively the same
culur,  Thwe, for instanee, most all white vparue pigments of good
heighinesz wre Jower in hiding power than Titanos, lithupe, or
witimony oxide, bt their hisling power may b oqual (o sane of the
ahove i they are “dinty®” or vifavdoe, due b impurition e the process
of msnufnctore,

v Cloter No, 3. ° | ° : ’ .
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Thee wrster’s veaulis wath n oumber of zampdes of the while pignens
telerred b show apprioomatels the 1ollbmang order of hiding poser:

Tranen. .. oooooioo L, Gireatest hiding power
Lithopeane. oououioooion. Noat bust Widing [uower
Nuvipony Osiede,, L coeee Latea hiding power

\s rederred 1o alune, honever, all of the aliote pigments ane of groator

hiding power than prsctically any other white pigment of oqoal
hrivhiness, ’

11her Physical Properties, - When untimony avide in Binsead oil is
spread, it forms o filn that is sofl and tacky for many daye, thus
nuliating o lack of drying propertivs,  Even when he usual sinount
ol dyier i< adibd, the same comdition may be shown,  This recult has
beew attributed fn the acidie mture of the pigmuent as enateastid to
the basae nature of many other white pigments that dey up eapidly
when expoced e oil with o sl amennt of diier.  The wse, there-
fore, of an exten amount of dricr with antimnny oxitle is warrandedd,
aml osperially the use oF a dewr ting eontaing somie cobmlft,  Another
st geristic of sntimony axide paing< i< the endeney to “Mat,”  In
the writer’s opmion, thia condition is inerwoven with the deying-
retnwling o haras bevistus of the pigment, and conld be Inrgely over-
come with swtable drier additions,  Clarke® haz sdvorated that ape
pet cont of litharge tne gromed with anhmesy ovide as o driee ol
ctante b mam eases {hic wonkl doahtles doe an mlvantage.  The
writer hae fonnd that zine ovide ix alar satiafas
amd ite wee temls fo produce o haedewing ae

ory for this purpese,
v b hobidz ek ex-
cesshve chalking.  Fo eypisure gests gt Wanhingtonf antimony ovide
wenthered for seversd wonthe without any markeld dofevts oxvept n
curions form of erosion and ~urface calking,  No crcking or Bukiog
wite obiertael, but very pirhed surfues diseolomition was appsrenl,
probably diue to the eelentins of aneke aml dusf purticlos by w0 film
that had pot dried hinrd,  Moreorer, tints of e white Tidad aut Tery
rapily, possibdy due o overabatking.  In Ahe composite pigment
1e~t4, the use of barinm zulphate or of ithopone in mwderate savnnte
resufied in mpeh cleanes Bl proatdy due (0 the adiled chalking
vadeney of these phements. Quite el Bl werp this obliined in
white, bt in fight tintz, fading, due 1o chalking, was wnted, 30 is ton
vl e predict the proper Formulas for evterior work, bt it wonld

SR refercicea gborve, .
Metepthile Section Cirvalsr Noo 187

e expretend thit o comidorable wtmonnt of zime oxidie mised with the
inert pigiens mbhed to the antimony oxide would be oan advaniaze.
Setonid il wight thue b ohtained,

W expeniine do insinsan suiphide funws antimony oxide printa
turnend vellow, due to the furmation of antimeny mdpbide,  Thic yol-
bow culur, lemerer, disngpuared entioddy wpon emonal of the pmints
tn clean air, oxidation of the vollow sulphile 10 8 white awtinemy
emepoaned bavinge ocenered i ke than I8 hoers,

I eeforring veey esfensively to the b tonie offer) of oriain
attinony compmeds, Clack jointe ont that antinmny invple i prob.
ahdy non-toxie, and g-crilws ertein cases of gobaming srivibaded Lo
witimony ¢ really due te aesenic. The olaines thal tmve been mnde
regnedingg the mon-toxie itute of antimony oxide bad e writer to
cowluct @ serics of toute in which were inchuded fithopons sud Titanox,
although proviens evidence alreaily hod clased theeo ton lutter pig-

%
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.
ments s nondinie, The tete sere made in o-operation with Dr,
enr B Huoter, of George Wahinglon Vabversity, upon 8 nusmber
of rabluls it were first kept for severs) necks e ohervation to
deternme their suituhility for the tiets, The rabibita were Tl with
nn conbsion of pignnat ol water, the emal<ion in each instanen
heing pusseed thromgh o rubdwer tube down the animals® throats into the
stomach. By thi= method it waa s ~imple matter to ineure delivery of
exaet amounts,  Bwdy weightc and teimperature were laken ocearion-
ally.  Starting with one grom of pigmend, the dores were slowly in-
(il o 5 grams daily,  The Ietter amonnl reprosents what might
ble and is comparable to an amount
haseid on the bwly weight of an average humsn, to 14 onnees (an
amount salliient to BIF & demitase cup).  Even such hernie doses
administerad over sereral weeks' thwe failed to have auy marked effect,
ax in indicated in the following 1alie:

ere

e contained in o sewing thi

Pepart on Clinical and Pathological Effects of Paint I'igments
Halihit No. 2. TITANOX. .

Materinl ciulsified in 235 ¢, of water and given a3 follows:

t of animal. 2,100 geame)

July 19, 192200000, 1 gram (wei

20, 3 oprama
o, 3% (weight of gnimal, 3,065 grames)
Il s & '
RUT 2NN N |2 N .
e N | J ’
ot 023,009 "

R TIT T SRR S
LR TR 1173 T 3
R LN L FOUNNORY S
A
3

20, 1423........

M99, IN2],

“oR, MLl D .

26, 123 .. ... " . ’ T
Sept, 4,108, .,..... 6 ¢ . :

“ G NMG........B =

“ oL, Rilleal sl autopsicd (weighl, 3,200 grams)

EEEY]

CLINICAL ORSERVATIONS: Animal exhibited no symploms,
exeept (he usual idispoation to cat alter sdministration. . |

AVTOPSY: Fitlings are uealive, cxcopt for the presence of
eoxcvidionin and the digestive disturbances nuted in Rabhit No. 1. No
defnite pethogical findings tracestle to preparation. . !

In LVTEN TESTS, THE QWMITS SIVEN TITINOX AN ¢ IR0 A

WERE UNAFTIOTID,

Reporl on Ulinical amd Puiholonical Effects of Paint 1%igmenis
Rabhit No. 1, LITHOrONE.

Material emulsifiesd in 23 e, of water and given as follnws:

duly 15, 123 o0 1 ogean (weipht, 3,200 grams
LN 1 - RO
R || 1 S
0, 1 secne
Awge. 1, 123........
bl R | - MO,
N L |- P
O, 1ML,
o, 1.,
o, ML,
R L |~ PO
o210, ...,
“ 20, 1923
R 1 D
?.4... 4, 1923, ....... 3
~ 6,192, 3
o1 L Kilhsl and autop-inl (weight, 3310 grams)

CLINICAL OBSERVATIONN: Aninl exhibited aee «vmploane of
importnice, cxeept come indi-peition (e ot after sitministention of
preparation. . )

i PATHOLOGICAL: Animad eshibited o putlsdgrical manificdn.
i,

APTORNY : Autopir shows oo grec pattudogionl clonge, exeept
wme comgedive disturbnine of (he Intestines and meenters.  Coe
villisis present,  Mnlowinal ain] thormel: viiern in goel sambition,
__“..q-xs inteslives are sunwn bt distended, bt sdow o pethological
thefoctas,

IN LATER TERTA, THE HABRITS GITEN LITHOMOXE AND CFTRIC ACID
WERE UNAFFECTER. :

.- -

(weight, L0 grams<)

(wripht, 1220 grams;

PR e R EE R RS R 8]
”®
2fesranzaneatyd
H

"t

Leparl an Clinical and Patholagionl Efecly of Paint Pigments
itabibit No. 3, ANTIMOXY OXIDE,
Materinl rmwlsified in 23 e of water and glven ne flbwas

duly 35, 108,000 0 grem (weight, 30n grame)
R0, 1H2D.,...... 3 gremw

o0, N3, .. B % (weight, 5,000 :
o dmma b (k8 grena) T
. .» cet .. . ' : : 2 .
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\n:. BB | EAMU S . SoErtes
. 3. [
o, ceveiea % (weight, 3630 grams)
o, _.-u............'. -

R LR L 2+ S
A O 1) R B
wooon, 3. vea A M
R £ A 1t S
R4 IO |+ .
MDA | 72 DERRRR. T

" .

Nept, B, ... 8 0~
o [ER 1L1"A J, a0 ¢

g, Al Killed and antepgil (weight, 3815 prame)

CLINICAL OBSERVATIONS: No smploms olserved, exeept
the u ual ahsposition o cut alier administrution.

AVTOPSY:; Op ciperfivial ceantination the thormid aud abdom-
il viseeen appeared (o e in pomd comtition,  Slight chiresie gustritis,
with some th ing of the somneh walls,  Liver exhibited some
voevidiosie.  hdrstines show some Jight enteritis, with moderate con-
gestion, but otherwise normal.  Laegee intestines are distended with
feenl mnthor, hrawnish-bluck in olor, bt no specific pathology -..5:_
Henrt aned Jungs normat.

N 00T FESTY, THE BARBITE GIVES ANTIMONY ONIDE AND C1TRIC
D MER AN 21 HOVERR,

The liest results were eather :__.z..._n in 2._._...:. fo the antimony
oxide, since il was the writer's opinion that this safdanee wae very
At fo be toxic, 31 i< apparent, however, that the antimony oxide wan
incotuble in the stumuch juicrs of (e unimals sl passed out in 1he
faves withou! effeef.  In facl, rxaminntion by furnncing of the (nces
from all the animals resulted in rnd white pills giving cvery test
for the pigment et oviginally miministered.  Tn view, however, of the

fact that workmen might drink acidolsted beverages during the appli-

ontion of paind, it was Humgdo desiealile (o fepeat the tests with ocen-
vl adminiztmtion of the ddued juies of lonnms.  This wan done
awl no effect was noted on the eabhite Ireated with Tiannx or with
fithopme,  Thowe (reated with adimeny axide died in 24 hours,
Subsequent tepueat tests chicchinl this Anding,  Afier an antopsy, the
stomach und intestines weee canminest and soloble antimony com-
pounds fonnd,  Apporently the citric aeid in the Lo juice had

exeried & very warked sulient powee upon the antimony oxide,
Teats wero then made with lemon juice anid differcnt strengths of
C. B, citric acild ypon antimony axide, The testr infieated that these
subvlances, cven in dilution, are grest solvenis fur antimony oxide,.
Sbaking 1 geam in & liter of 0.25 per aza ...—...a scill phowed ahuut 10
. _Kw.....: !._.._._.. o . . .
.. C

LITHOPON E~The writer's first expericties with Jithepuee dates
back fo 112, when this pigment was being inteodwnl aradunly in
the paint trade, one of its chicf nses ot that tine being in linoleum,
rublier, and similor industries,

P prostuction of exterior paivts with it had not then been fowml
stisfactory, dwe o the wenional darkening oifect of sunlight and
mnisture, hut it wse in interior paints was well startal.  Combinel
wilth Chinese woend ol varnishes eavevimg & consislerable amomnt of
thinner, manufucinrers were able ta plaee on the mnrket quick drying
fiat vitings of great hiding power and whitenese,  Prolwbly no type
of interior paint ever gained as mpid hemlway or vevine s+ poyminr
in o short periosl of time. A pavison, for insdamme, for (he yenr
1NIT, when two ur three planlx wnde & total of o thowand wne, with
1922, when cight American planis prstuced s iotnl of iver one hun-
trerd thowmml toe, (twe hwinlred willion ponnds). shows the etrides
mmede in ils production and we,  Some nvent fgures on lithepone
procinction, ax presented before the Amerin Zice tustitute in 1923,
nre of interest (o recont:

Tonx, Tooten,

| L SOOI & e Wi L 2N
16404
ceesene BLEN
mm L
wm
W ...
10 }: SO, | JTS TP

et ... :....-t. o DR5,000

The chisl cavse of this mpid developinnt was the wee of lithepone
in Al and xbovs inteelor whites,  Previons lo 1910 the we of pmints
was very largely oeonlined (o exterior xaefaces, the interior walle and
cviling suefueva hebing comted with puper in the cuee of howes or oithes,
or left b in the case of factorien.  When prople begran 1o appreciate
e eone with which swefuces condd be hidden with the pew (ypo of
mint, sl thw increase of Night and sanitury comlitions Gdlowing it
ude. the development becani mpid -._.., Pnterior painting _._...-.-w.u

o ————r & ;.

*] someruti: .ili....i !sq..z.... s glven by 1% 8. tivvloghent ..-.1.3

. fHamated,

$¥ur Informntiun :d-.:-a the vahur of Interdor watl puinty, e Nelén-"
11fe Boethon ::.'_sq-.z.! a. 16, 20, 0. 43, 34, INT, ete. ety | .
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"It i mest probable that tee anount of slevtrie curront saved theough
the intrmbuction of thow: prinls in fectories, togethwr with the in-
eregied efliciency of the workers, has more than balanced the entire
cont of the prints and theie spplication,  What thic has moant tu the

sotractor a» wedl ws 10 the coonomic situation in the emplovanat of

labur a5 dliflicalt o cetinmee,

During 1909 the writer expssd in Aantic City and in Pittsharh
o revive of dithapoue paint tests in white sl in colore te ascertnin
what vombinution was Iest <uiiteil fur esterior work.  Mistures with
various forms of white had, zine oxile, aml with inert pigments were
tried.  Without referring t the dackening setion thal may hsve oc-
cureesd on wnie of thee a2 8 reealt of the uasatisfuetory quatity of the
Bithopoe then produced, the main defeet neted in the tests war n
form of rapisd chalhing that seemed in some way related: to warhing,
s ainvestigsitors elaiming what the zine sulpdide prosent in lithopmme
unde-rga oxulition tu zine sulphate, which is, of couese, water vol-
uble.  The weiter fouml, liwever, thet mixtures with abont 38 per
tent of zine oxule gave better eeenlls than with the other formmins,
and the tse of rome inert pigment reemed justifinble.  Thus, for in-
stance, ot of the best lithupone forimilas tried out was compaeed of
10 per cent lithopone, 10 per cont zine, sl 20 per cent whiting,
These tes1x prolably affordiml the Brst information ngmnding (he
proper desizn of hthopone paint< for exterior wae.  Since that poriml,
furither tests have leen made by other alnersers, nml recomnwanlations
have heen made that experimental puints shonld e omde up with
about 30 per cent zine wvide.  One Formula that by been widely rere-
ommendel for st iz as follows:

Phewad ool 55 .
LR U110 IR ~)

Pigmeat.
Lithepene,

Ziwe Ohide, , . .
LLTTE Y o [}

The Tiquidd 10 Ine raw Tinseed oil, with soc over 15 per cont combined
thinner aml drier,

Many tents e sbae heen propoaad with tiguids containime a por.
centage of il or odicd oil in an offort to retard the chatking
properiios of the pigment,

A\ fonmmla recently
followa:

[T e Y RO P

PIRIY L. iviiaretranrscosorcasinnans

Plyment Compusitiog
Vhoe OShde L ooLiciiiiienisiiieaven
VAt .ooaelee
Atnemtine ..
Nilex ........ ceneen sesrancrsrvsesian

L. Lignid Compusitien
Raw Lhwwead sMh. ..o c0veniirenctons

e

Blown Blnaed O,
Combdacd Torpent e nad irler. .

rensvan

sraser

FBH O

X

. [}
recotnmended to the writer (or exposure |
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. NEW EXrost -:. TESTS ON TIPANOX —.:7.—.& _pzv ON
LITROPONE PAINTS . : N

-

o thewe toetv it ic boped o determine whether bliel oil o carnish *

wall i rcaee the dusability of s simgde pigments sml docrense the
chathing tendoney of others, B is alas Belioved that the bests will ‘e
italivate the refative sulie of the sarions pigment formalac, ’

e campdete <ot of the new test pameds are being exposed ot the
Lunersity ol Florida at Gsinescille, Fln.. where «linmtic conditions
ure eappemedy wnere apen painl cotings,  The intase lumidity
threuchout the awajorits of the year, canbimed with thie high rainfall
aed very el snnlighy, foom conditions that sawss aeeleratrsl wear-

v of puint~. Another complels wt of these panels ave expossl un
the rouf of the writer™s faboratory in ¥
were of white pine and the date of exporuse Supary 20, 1921,

I the Bira series of tests, Titanox (100, per cont) and hen Fitbe-
pone (100 per conl) wers vach tried ont in four ditferent lignids, the
Turmubas aml Tornmla vambers being gisen bwlow.  Fach paint was
apphed i whie and alro in g bine ting, Prosion Wue bving wed for
tinting,  Che pigwwnt comeontration in the finislel paints was usaally

CH0 per eont tor the Titanox combinations amt 50 per eent for the

Hithopeane cvrabinations i this fiest sct. The liguics ased wee deacribed
i the Tormautaz,

Pormutas .
t'er cont Pereent .
hy . by
wele. wedshit,
n 2
i T, SR © 1] Lithojvue cediranaiies OB
Raw Lol el K] taw -.—:!....— _:_ 1
Miler ooaivieein. & L L |
@t t
Thawmon ., . ... Ll L. M Lidgames ooniivrene.. B .
Llgutd ¢ .. Lol n | I T T A AP, s
I 1 )
THRINY oL iieieieiae., O Tdthopmie . .ooivernn... W
Lo~ b, L. o] Ran Glueed 04, .., &
UL W TRITIN [ | | Rpar —sq_._:.............. "

Twrpemd e . .00 L. T

el

shingron, 1, € AN paneds .

THAMIE c.euvrsennnan wm -.I vsvesave -
Alaminum Mteneate.,..... 2 Wieurale.
Gl Vooeiinriroesonsns W ~.-.-=r- Weteosticrosncens N
Twpentine ... ..cocviea0e B

The ligguid eefereed to s *Ligaid 1 han th following eomposition:
. ' vy evut.
Raw Ll b o000 BLG
Sttt Vinseed ... DTG
THOINE ooverrrniiess 1.0
{1 PO X

The paved nuubers with foownbir of the painta wod are given
beduw: ~
Palnted with
Beoain (white
sl bloe) of
vt No,
" B
2

W icirrerarcenacecccctnsnssnanan

In fhe nest eries of tects, ditfetent mixtures of zine, lead, amil inert
pignents were iried with Titenox and agniv with lithopone.  The
pigmen{ comenteation with the Titnnox was 80 pur cent, and 35 per
cent with lithopone, AR paints were spplied in white and aiain in o
Wue tint. 1t will be noted that s tedied oil liguid formnia was al-
wal in the tests. The pigment mtio in each is shown geaphically
holuw ;

Formwins Nn I B S S - | B - bt )

ot tamin = | ——— o ————————— - $e o — - e

Taws ...ood ]| My ] ) am = .....*._:...5:.
Ziae Oslide. . ©wie W] ot wem o, ... -
promvbaiibtd N RO EDOR IR BP TR BN SO B -
YR 7 N R IDO RS N m e . i gEe
e K Ko R A R _e. e

c.::. fratlint off vaend wan huntied Ml o wisch .._}AI_:. that M) parts
by sodume with 20 pastt of tnrpenthine, checks Polwe 1 the Grrdawr- gl
vincisdty alanil

3 Verber o ihroprhonl tests was o woell thiansd tarpentine drier eoutahs-
Dieig Jean), amssinginese, swd volimis,

N a
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FormiaNe, =2z .20 m s o 32 .3 om0 L .

- mene o e . — —— ———— — o et oot

Eithopone o] 40 | a0 fo2i [ 22 b [N 127 22 by welght.
Zive Aable.. ) 10§ 2 125 b2 (a8 f. B
Narylew Sraii IR .. . —.hu- mwf.. L.""
Whitr _...!—...._ vo | oo *
...._.._.....:S.a

v

-
R I T R
S

- - * -
The actonl formulus, showing pigment snd liguid, are given below :

a : 2
PTHawet oeeriniiiieieee.. K CRLIMone . oieiiiaiaeeass A
Zhns O B2 Vime Oside..oeioooiiiioeese M
Bhguid Fooenain W0 Blgultl Tooeeiianiiiiaiinn. 48
n g
TUBHOK . cereercinveronss OB BIBOPIMIR ..ivrrirreereenes B
FATTSR A 13 [ L e deviiasaan 22
Liguld 1..... ceebesaaans aaa MO Biwall Foveniarcancarivenee 9B
L L. 1]
THaS ... e Bithespumne ... . o5
Zine Ot 0 Zliwee Oxlibe. . 285
Bl Toooiiiieciiiianeee 0 Lyl T »no
0 =~
) T YOO { | Lithopow ... w2
Zine b 2 Zime Gxlile,. .. o
Barytes 12 Marytex ..oovvriiarenineers N
Pl Tooooiiiiiiinen...e 0 Liguid T..ooeaecaiiiianess 43
o0 ki
Thanns .. 24 LIROPIN siiiianiiiaaanan 22
Zime (Ol 12 Zine Oxlhle..... 1"
rytes b4 ] Baryies ....... P
Thgatd Tooeroaat Vesaacana . 40 Liguid T.. ..., 4%

M Toom

THRUOK sreeerrarsnnvsssas W BHROPOE oonveeiiiicennnse I8

YAl LN T Y i Zine UOstabe. ... . 2
I S L ST T o0 BaEyie® .ooiiiiiiiiiiienee 19
thutd 'f ... (L] Bbgald T tiiiiniiinees A0
: ’x K1l
THANOY  oeeeeinens o LUbotmone . .ooiieniiia. $9.5
White dened Carbomale. ... 30 Wihite Gl Citbomate, ... 2.8
Lhgwit Tooonnn tetseancnens " Bhgmbet Voo il . A0
& . Rl
WU caseeeanns A | BACWOHMAMY ooernnnneniaonsss 20
Ziwe Abe. ool B Zhwe Oxide. oo o
2 White Lemt Carteamite, 14
w0 igubl F.oeoieviianiiiinn, B
25

.

" The parel nunibers with formulns of puints usd are chown helow :

. . Pelmted T, ’
y g _with  * .
i Jronta

twhite nuet
lwe) of Panel
Pormala N, . Ne

) "
o .

] L]
2 L]

For vontrul tevts fo judee the durabitity of these guint<, panels No.
" wore given 3 cosls of white-lead paing in white amd in b, uind
panels No. 100 were given 3 enuts of lead-zine prepared paine,

bl
wm Reforvaner Panbes,
)
™ M iviececiiiines White Lewt.
o0 | L) L 2 L AT TN
b U
€N
L1 ]
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A-..i EXPOSERE TESTS 10 DETE ==_ B CTHE EFFECT OF
ALUMINE M POWDER IN WHFPE PAINTS AAD
THE EFFECT OF ALUMINCM POWDER

m.- R A I Y O ) --upn. 1
ARTARDIEATLERIA] ¥ -.-n.-.&

In n ~erivs of tost~ with aliminom powder, made duving 1921 {0
19200 g fow paanels of wod wore inclinled, and to thee o primivg
coat of ahyanum jaint wac applind with (wo st cnts of
Yomeb-zinee pannt. Womthering imlicated on sme punels b chrhing
aml waeping of the wowl mear the elpes of the ek, sl eonse-
agenth desva s Pk the white paint than swhen the primer was
amitheal. I oerder fo mahe a more extumstine shaly of the presibiti-
tivs of alomea wm promers fur woud, g samber of pmnels Jnve been
prvintend, i fonding pany wods that are suppesed o be el ”
o paintiug

Muminan peneber. ahen wsed ax 0 paint pignent, effectmlly hots
off the ulitaoolet vass of haht that desteey linssel oil. For this nea-
son, atlumasmn eint2. when nade with o goml Jiguid, hine provest very
durabbe, Wath the dden that even o =imall amount of alwminnm pow-
der might have i ~imbyn elect apon whine print-, many of which are
et thorengbdy o G ulteviolet cuvs, the writer has includol o
ferivs of poping= ta which 11, per cont of shnninum powder was adided,
Thi< was sisuthviont to theon off the appnrent cobor uf the paints, wd
actually made them ol greater apparent whiteness aml of greater hid-
ing power. A7 thix cmall amount ot aluminom paenciber effectually
presents e dapid chalking of vertain ~ingle pizments by stopping the
artion of lzht upon the bognids, the resude- wilh be mest interesting,

tnllive of Tesls

Faguesl ut Washington, 11, C,, Janoars 15, 1924
Hoasds: White Pine  Thaglas Fie Cypret Yellow Plue Tedwonnd
w ¥ . Y "

Pealnta: Ll 6 weed I overnd pointe b ovanpemed of S5 e cont Raw
§isiso ol T ek 15 paer cont Combilaed Dreer and Tarpentine,

& Kgme Neientiyn Nertlon Chrenbos Nos T B gt ING

Paint No, { . .
' er reut . .
by
wilght.

Aliatnum  Faw
Npar Varnieh..,
Mhwrnd Rpirlis,

atat N, 2

ez eent,
Zine gkl . 1A high grvie prepared jmied foriuin of
finde  Cneiwmcite - While fhe 30Ky,
L |
[ ETT I I R . |

"
' Palnt Ne. 8
Pereend.
P Oghide . 31 A sorreetty proportbaned Pllunex paint.
Liguld ¢, W
i

Paint No. §

Por vent.
Muminam Powileriaaae. . S5 A alnminem palot saside with 8 rehicle of
Heney Dbyl Linseest ¢t 43 sennl xowgacichon il dbgeralon jroper-
Turpeatine .oooooiiesy I then To gef entinfudory oiryiing pregaer.
—  thw, m ol of 0. & M. Ll Prrier wan
n wibdext e n gmllom of paint.

'alnl Nn. B

Per cont.
Alaminam Fawiber,..... 2 An aleminum pabt that han proved dur-
Nelledd Linsed L. ... G able le previow festn, T et wetbsfme
Miterut Nplsa, . .iee I tors sdryting properiben, two-ihirds of o
c— i of T & M. Llgubl thler wan s.-.r...
™ e s b of gali.

- I'nint Ne. ¢

Por cont,
Fnste Carbonnte-Whlle 1oal, ., 0000000000 T2
L L R .

i
alnt No. 60
Numie ac N, 6, bt thidel withe Framcian W,

) .
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L . . :
' L ' .. * .
b . ’ . M - -
) _ o it 7.; an
.f.al... on Ko 6, Lul with 195 per cont sivhat .:.....:.....- -..i.....,.

' . Faint N 7 -° L.

Paint Ro. 7 A
© Stame ay Ko, 7, but tintesd bine.
Palnl No T 0
Hanie o~ No. 7, init whih 1% per vent addied Muminnm Powder,
fPuint No, &

Throent.

Zhne Oxlde....ivciveivrcveness I
Idguld 6. oiiiiiiiianenees W

1
faint Ne X A
Nanne e No. 8, it 0inted blue,
. Falnt No. 8 I8 .
Kurnee 1« N K hut with 182 per cent adidesd Anadoum Powder,
taint Ne. 0
’ [VTIUTR

I'nint No. 0 A
Same ag No, 8, hut tinted bine i

it No. O B

Same 8% N 8, but with 185 jer sent adebel Alumlnum Powder,

’ alut No. 10

Pev el
Tham oieienenaans PP  ~4
Bl o iiieiiiianaiaisaas N

100
Falnt No. 10 A

Nivtne sen No, $60, Tt EEntent bebaee,

f)

. et v : A_ a- e e
...z.n..u.. . ’ e
. Y
Nuwe ae z.,. 10, —.ﬁ l:r % .t-. .4! s.r.l b.ll_..ll _..iﬂc. .
' ’ 33?\ .\ ﬂ.s&. n o

Pnlters imlbonte !..... anel =as=... ....:..a... _l_..— ?:!..p and num-
ber of conls wad. “Thue ' 1-6-6 means white-pine wood with { eont
of I'nint No. § and 2 contu of Paint No. 6.

In this series thrve white paints are testerd out with and without o
pritaing cont of aluminum powder inf spar varni<h,

. . Waed and I'aint g . o) .s.l.
Faiwd No. Nuusshers, i Vel N ity
| weasa " ¢ -0
2 witesa 1 1] .Y 831
H] Fues ”m ¥ 13t
4 Filnas 1] R 3-33
] caona o R 431
m G E X ] - | W22
T THaa ~n wiaa
[ Yiae = TPy
1] Reeo oy Flege O
th itiae “ . ¢C223
n waan, ™~ XX
] wiaa o | XX
11 F33a N Y 3-2-2
" BEE = [ JLRTR
5 NEEE ™ ine2:

Iiv thin meriex, aluminum powder in vy bodiod Fnseod oil sersns
alwminur powider in bedled linseod oif ane esterd oul as 0 printer for
o lead-zine puint.

. 4.!...-!_ --_..-. N T Ve .._ln ...... _-..I
Punel Ne, el sl a
Numbers. __ Punel No, _ Numbsers,
a wm
Y o
44 ™
H m
i L]

in :.._. Beried, two coats of differenl Qs of aluminnm peoweler
..:_....7. tran Iy, spar varnish rerany .:..:.. bewlinl finsel ol), wre
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. .
P
= . . e -
e . Wenat el PPuinit .. 8 Wownd b 1anlait
: Panel No NI, Pl Ney Numbers,
-3 i e 53 @, o et 4 S S 5
1
Lt 1 . i
’ 42 . T
¥ . 4%
EL i ' 49
0 H K

In this soptes, thren engts of the jiens g Tuwlie!d sil-aluminum powdne
primer are appdied veoa proel without any <ubsepuent jaints,

* © Winnl gud I'nint

Panet No, Nunthwr,

al W ot
a2 L o ]

In this series, five different white paints sre tried out alune. ayain
tinted blue, and agein in white, hut with a xmall percentage of added
aluminum powiler to cut off the ultraviolet rays of Light that destroy
vil filme. The umount edderd way <minll (134 per cont) and served to
wake the paints uf yreater apparent whiteness,

Woratl and Fuine

Panel Nu. Numiwr,

D woa

[ wWosA
0 woan
®oOwW T
| W T
[ Y
61 H w R
& | W oEa
@ ! was
8 w n
63 W opa
m woan
' W
c% "0 A
® | WIioHR

SRRy WS
A *—!\ffﬁ,_.;. A

AR
%]
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