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The suggestion that hydroua nickel oxides improve paint
£1lm durability by sbsarbing harmful ultra-violet 1 t p@mtoa
this investigation, This report covers ths cbservations of & pre+
liminary nature that wers mads on ths ultra-violet nsht tmuu&u!&
of various hydrons ¢xides, No olaim is wmads that the h-aum«!u
curves obtuined have s high rmo&-im or that the reglons of low
1ight transmissions found are dus entirely to light ablwm
Light soattering may also be a part of thn oxplmt&an for :wn m
transmissions In spite of the tmcm I d by not being
gble to distinguish between ug md 11@@ scattering,
the data are still useful in & bhg “tab%%m st ‘yaluss

for the ultra~violst absorption of the p 8, sonsidep-
able ultra-violet lig t onttoring 414 exist, the oxides would be
oven less effective the data show them to b be.

' AND CORCLUBIONS

1. Iight tramniaaim data were obtalned on the following
water digpersions of hydrous oxidess

Iron oxide (IIX)
c!mouim oxm- &nx)
Titani vy
Hlobl oxidﬁ (II‘
Aluminum oxide (III)

2, Por all oxides except hydrous alumimum oxids, & mariked
deoresse in tranmmission was noted as the wave~-length decreass

the tronsmission passing throvgh & low minlwum, thuo strong
nini howsver, were well omn hoahwtuvo-lmgtho of the
ime of ultru-violoe 1light in ses~level sunlight.

3. Following is @ Mat of the hydrouns oxides in aomutg
oprder of effective rewmoval of U.V. £t Tron {11I), Chromium(III),
ﬁuantm {IV), Niokel (11}, Alumimum (III)., It 1s known that tx-au'
he point of view of enhanoing 1 mcurabi.ncy on cutdoor exposure
hymusimexidanomll-w, as hydrous alusisum oxide end
hrdreua titenium oxide are poor. wdronu niokel oxids is far better
! drous titanium oxide o hydroua aluminum oxides From ths
1gt 1t would appesr that although the differensce between iren
ana axmtm at heye & partial explanation in UV, ab tion,
the umusually good behavicr of hydvous nicksl oxide 1is dm to causes
othey than UsVs sbsorption, '

A mcm Nodel D Ve spestrophotometer was used for all
transmiscion wmeasurensnts. Aqueous suspenmsions were placed in
1 contimster lightpath quar’és oaua
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: In most oases the dispersed hydrous oxides wore obtalned by
rapid mixing of a dilute water solution of the metal chloride with
a 8light ezoess of dilute sodius hydroxide, Qz& transmission data

were obtalined imdu &mmw before the oxides had s
ohanse to coagulats to point where n seriously altered t!m
1ight transmission wvalus. In the case of hydrous nickel oxide,

aqueous suspension of a plant lot (a-@*r, 1ot 7&93.0) was also m. '
In addition to this mdtmw from this saws 1ot was
™ mmmaﬂmms gave 68 1ally the same tmetwu»
Thers was encugh differance detwsen the curves howsver, to suggead
that the &u& e of dispersion does alcw m ouUrYs aoamt

ch
euphanives 1wportancs of attaching only mﬂ: uatiw
simimcmo to the datas The ocwrves are ah w

4 sclution of Hic‘lg 6330 was p O.S Wmo

mmnma),. The C.Ps salt was assumed to be ! 5101, ;8%0' :
" A caustic sclution was prepared solv 0.518 gramy
sodium hydroxide in 100 milliliteras of m;.ﬁ’msma?"a e This

was analysed by titration with standard sulfuric acid uhomupw the
:ggﬁgmlm was saloulated es 0,498 grams sodium hydroxide per 100 -
, Se

A 30,2 milliliter portion of the nickel ohs.orida solution
mmh‘bodwmou 11liters and & 4,3 millilidéy popt the
sodium hydroxide solution was diluted to 100 miliiliters, The solu~
tions were rapidly poured Sogsther into a third deaker with mw&tan.
Trensmission data were cbiained mnumaoly thoreartor and the aw
is shown in Pigure 1.

‘The soncentration of reagents was chosen so that 1
hydrm niockel oxide consentration, assuming a formuls of Hi{

0,03 00 williliters in & £5% excess of geustis, After ocags
ulaum the hydrous nickel oxids, 1ight trensaission wuw
wore also chtainsd on the supernatant ! d to show that the

obsorved decreoass in transmission was duo tc the hydrons m:u and
not to the dissclved salt, These measursmsnts show amima‘b:g m¢
Aght trmﬁoaimmd in no way vreseubleos the ourve of the hydm
nickesl oxide, ! mission wessurements wers elso odbtained of &
nickel chlaride wluum of consentration nquinluﬁ to the hydrous
nickel oxide dispersion, The light transmission measuremsnts of the
solutions wers all very cleose to 100%, all of \m,eh shows that the
transnission curve chtainad of the &-ma oxide dispersed in
ths solution was dus mmamm&cmammwwm :
‘ 'mmsz salt or awthiag else ww:lm

lmb hateh of hydrm niokel oxide (&*2»?, 1ot ws:.e)
was washed with water to the point whore the presscake gm
peptize, A portion of this pmand mspension analyzed 5,15 tota}
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solids and was further diluted by disper a &rop {approximately
0,05 millilitevrs) in apmxim 1y 35 ul vau or water, This
gave a well dispersed suspension with ¢ nsua tendency to settls
and of the right concentration m- transmigalon messurements, A
1ight transmission curve was cbtained mﬂ found to be similar to the
curve cbtained frowm the hydrous oxide dwuv forueds Flgure 1
shows ths ourve afber psoaloulation to & more o ‘able gmmﬂm
basis for somparison with the curvs of the direo i‘wa
oxlde, To make this caloulation 4t was assumed bhats the optical den=
alty i*las T) was mwtiml o uommhat&m.

The seme mblmﬂ pulp of 3@@9 nzokol om:dy was used
for this work as was ussd for the experiment desorided in thn mvim
seation, Ths original dispersion of approximately 5.1% so

diluted with vai;sx- (29.4 grams to 100 grams) to wake a () \wg or cp«-
proximately 1.5% solids., A plece of olear flat guart ypu&
and out of the slurry, One side m wiped elm nnd tha on tiw
other side was allowed to alp A light transmission m
obtained of the dried £1lm adhering to the quarts suﬁa The ourwe
was vosaloulated to a concentration basis oowparsble to the

hydrous nickel oxide ourves for comparison ﬁ'pwu using the wM
desoribed in section 2, and 1is 1llustrated 1.

Tt can be seen that all ourves of hydrm niml miwb
. are essentially the same,regardless of the technique of prep
hydrous oxide or odbtaining ! curve. There are acue airrmmwg
m”xﬁ. which may well have to do with the degrse of dumuinn ot
0. »

Ce

A atnok ao&u@im of C.Ps Grolz.10 0.5 gram/100 milliltters)
was prepared, The salt was assumed %ﬁ be %85 CrCly«10 Wa | )
namum- portion of the chromium solubion was Ailuted to 100 S
liters, A 4.6 midlliliter portion of the sodium hydroxide so!
duorihgd in B~} was diluted to 100 milliliters, The solubis
rapldly poured togethesr with agltation into a thix-d ’bom »
minsion data cbtalned as shoptly thereafter as | 3

aonbantration of 0,01 gram/) rs O
n@t trammiuian surve 1 u.lmmtod in msun 2

A akook solutim ca‘ titania ohloride m
3 milliliters (B2 grams) of anmhydrous TiClg to m grams o3
and 0.8 mi, ;l.umm concentrated hydroshloric aotd, The W
the 1ce had melted was 15 williliters. This mmﬁiwt m&!
" A 10 m111iliters portion was diluted to 100 mil1iiitey
glvins a 1'1034, concentration of 3.6 amsg, 00 milliliters. This s
font was further diluted, 10 milliliters to 100 amuum, W g&w
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© @ £ina) Ti0l4 concentration of 0&5 ?m./mo williliters, The
solntion remained olear during it was used but with over~
n!.gxu standing, it besams ul 2d & Bsd mid1lditer ; ion of the
: solution was alluted to 100 millf{1stera. 4 7.0 milliliter
wt on of tha same sodium hydroxide solution desoribed !.n B*& wan
diluted to 100 m.mmm. The solutions were ﬂpﬁ&r poux
t mr fnbo & ¢ alwr and transmission weasw: ts
1méiatet£ thoreafter. The conventration or m oam&lm
hogsen that the final solution had a concentration of 0,0}
@m’g 0 ﬁmuw m@m&.m lishB tumw!.u!m ourve is shown in
mgwo »

s

A stook nolu!s&m or forrio ohloride was prepared mlﬂ?
aphydrous PeOls in water to give a concsntration of 0,8 b’u%oe mll
1itern, A 10,8 milliliter poriion of the Fellg selublm was diluted
to 200 muumm and 4,5 milliliters of the same sodiuvm hydroxide
solution descridbed in B+3 was 431luted to 200 wmilliliters, The solu~
tions were vapldly poured together into a third bdesker and agitated,
Transmission measuremsnts were obtained fmmsdiastely thepreafisw, The
conoentrationsof the solutions were so chogsen that tho rmx solution
had a ooncenbtration of 0,005 gram/100 milliliters We This is
only one~half as strong as previcus gonsentrations bccauga i1t wap ob~
amnd that at consentrations of 0,01 gram/100 milliliters, the ! '
feorrio axs.du flosoulated too rapidly to permit the desired WIRBULS>
wonte ’ugh# transmission] owrve is shomn in Pigure 2

P

A stook aos.utlm of slumimus chloride was prepared by dit 91.7»
ing enhydrous Al in wator to give a consentration of O.48 gram/10
mi11i24ters, A 7ed williliter poption of ths AlCly solution was
diluted to 200 mnuews and & 7,8 williliter portion of the sewe
sodium hydroxide solution desoribed in B-1 m d1luted to 200 m1llg~
1iters. Both solutions were rapidly: ¢d together into a thm
beaker» with agitation,. Transmission u;ammwta wore obtained
immsdlately mmmw. m f!ml oonoe ntration was 0,008 | 100
milliliters T AL(OH)S. onoend: uﬁ;w caused the
. oxide to txo@m‘u tw :pr ghy’ transmission ourve :h showst
. 4n Piguve ﬂq ‘

1y the QW’MQ&W of the dlspersed hyd

hydroxids u
only an approxi - figure, honse the caloulation of the ab: ion
' amrﬂeimt is only & m:i ta but 1 can be used &5 & rough measure
| er m errumvmn at' ultra~violet Pemoval by & palut £ilm pignented
the hydrous oxide. Itum”mtht tmm idle
w '«u shwugh & measurenent of trinsmitte ht 1 the 1 Reeod

b absopption or soattox wae asm t the
alng was ammvhgﬂl. & o matt»w?zu r»wﬁ“%o a aimﬂa
nrm%mu of the hydrous oxide in removing ultra=violet ug%t
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~ 1s even less than the calwlatca figure, bancs the saloulated
oan be considered as a sort of llml vﬂm the true velus being
one the oxfide an sven less aﬁ‘mhw rmvw of ultra=-viol
light, cen be seen from Figare 3% that below 300 millimicrons
thore u no ultrasviolet light in sea level sunlight, By referring
to Piswa 2, it oan be seon that the pegion of ah'm abawpu m
the hydrous oxides is on the short wave le ! do of the
mm thers 1s no nitra-violet 1ight in sun’ sm.» Above 1 L™
wiorons the intensity of ultmwﬂ.alac naht in sunlight mum o
rapidly and for the sske of ma W betwoen the oxides '
studied, a wave lu th of 360 mill: mehmmuhow sutri~
oimuy reopresentative of the ultra-vvlé).o‘b 1ight in sunlight, "

. At _uuud:ua pim;i‘ggd paint film g;mm (Sbout 1854 15% volume
gmont sollid s 7OAB0 o ueg for specifioe of
g oxido gsbeema popsible to caloulste the ﬁ‘thsw”

Poquired to out ti’na incident 1light wmltr at 360 uuiw&arm wave~
length to any predetermined value use of the Beer~Lambert law,

le 1 ing the film thiokness requived £0 out the incident light
~ intensity to 109 of its incident valus will give soms Sdes of m ok
protection m hydrous oxides studied will give from the photooksmlioca
effoct of ultra-violet light, Following is a typloal caloulation
showing the wethod used.

The Boar-'mt lav is muuzy exmam by tho ronm
set of equations,
T = §

wlog iu D

D= otk

7 = Trensulttance measurements cbtalmed from the curve, It ia § T § 100,
I, = Inotdent light intensity. B
I = Transmitted light intensity,

D = Opticsl desnity defined by the squation ~log i =D,

= Plgment concentration (grams/100 militliteps)

= Optical light path (centimsters)

= Proportionality sonstabt usually called abaorption . coefficient
It 1; the optical density per unu omomn m pexr unis n@g

w & o

#Ppom We B, mazm sasurement of m&«ﬁm
!ﬂky MWK&I m 00 1037
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Prom the uws tometris ourve for hydrous nickel am
(mmﬁ 2), wm,‘* 00 3

- log ? =D
= Jog 0.96 = 0,017 = D
D .
¥ Tews
ko= 001 = 17
If the 11 tgb 1z to be reduoed tax}ox of na ummw intonsity in
passing through the palnt film,
wlog 0,1 =) =D (the reqn:lred optisal Mit?)

Assume a specific gravity ror ous niokel oxide of 4,1. ILet the
pigwent concentration {g/100 ml) in a 15 volume % Mea'ﬁh LR

o =15 x 4.1 = 61,8 &/100 nle
Let t = £1ilm thickness required for an opticel density of 1.

b2 & T armyom T 0w e

To convert to mils -~
0,01088 em x 395,7 = 4,3 mils

This digtance represents the film thiokness necessary to damm
the light intensity %o 10% of its inoldent wvalus,. '

The following table lists the caloulated £ilm thickne u :w
tha oxides studied, " o

Specifie Oaloulated o
Iren {III) 3.46
Chromium sIII) e o8
mtm% ?9‘) i.g
Alvwainom (III) -

Even though the film thicinwss valma are m:lttcdlx m!.y
approximations the difference between the oxides is lar
attach some quantitative significsnce to the data. It s am m%
accoprding to the table; the hydrous oxldes of gluminum and niockel
ghould be much worse 1n improving film stability than iron. It is
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trus that alw&m 1s much warse, and U.V. sbsorption way be, uﬁ
lsast in part, responsible bnt fw vory good behavior of nlol
m& to titanium and al leadn ons to delievs mt the

v good behavior of hwax-oua nickel oxide is due to sauses
other than UsV. absorption,.

This work 18 yeocordsd in NB~1388+10.

ARH1lg
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