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THE DRTSRMINATION OF FREE ZINC OXIDE
I8 _ZIRC CHROMATE FIGMENTS

INIRORUCTION

The folloelng repovt iz Bossd on & smell ewount of work performed
e2f and ox with the pwypose iu mind of showlag the pressnce of fros szine
exide in alno ysllow or related plgmenins The presence of sino oxids in sino
yellow can Le due to the deliburate mizing in of xino oxlde or to the ume of
sine oxids during manufacture and inccmplets conversion to the dymirod pigment.
In elther sase the detection of sine oxide Ly chemical means Le couplicatad by
the fm¢?t thai any chemlosl action om the plgment will so change the pigment that
it will be diffieult to gtate whether the ohomical evidenss Ior the presemes ¥
abgengs of Zino Qxlde indlonten the condition cf {the plgrment before or after

1

4he shamloal tremtment. [

Bsosuse of thigpatienilon was turned primerlly to physisal meihsds.
Xeoray difZraction snd fiweresoence wader the astlon of witravidlet light -rere
the physical methods examined. A chemical method was also inveatigatsed not
that it could indivate with certainty the presdunce of fres zive oxlde tut be-
cavze 1% gould glve an eary meusure of the bagiclty of the pigment, Hueh &
baslodsy 4s expressible as free sine cxide and any inerease over the drreoted
baghelty of the pigment would point to the possible pregence of froe sins oxlde.

SUMMAKY AWD CONGLUSIONS

3o ZXeray d:l.tféwtiaa oan deteot with eertainty 1$ #x‘ more of free

sine oxide in zine yellow. ;
’ 4

2, Fluepssoence induccd by filiored ultravialdt light wme weed %o
dotact 2y 1ittle as 0.2% sine oxldo dry ground into zin% yellow, However, two
competativs samples which ecomteined ercund L te 1 1/ 24 Zn0 by X~ray éiffrastion
. maslycie stouéd no fluorosocases This can be consldered as sowe evidense that

the sinoc sxide yrepent in Relchhold's Zinmo Tellew #1420 (C-46530) and = sine
yollow of unknown manufesture C-5583% was net introdvosd by dry mixing.

3o It ip poesible to Glesolvs 2 sine chrosate plgmont in an oxceus of
ghanderd sailurio aoid and back titrate with standard smodium iydroxids soluiion.
There are two points of inflostion im the pi curve, cue at a pH of 4.0 and the
other ut about a pB of 8,2, Using the point of inflectien &t the lovw pd and
Enowing the chromste content, 1% bscomes possibls to ealoulate the besleliy of
the pigment and expross it as Su0. IL this turms cut to be mash highsr then
sxpootad, £roo sine oxide may bo prosent. If the basloity is ebout thst oexpested,
41 %3 very unllkely that any sinc ozlde ip present,

4, Using these three mothods in conjunction with each cther can
throw some Jight on the nature of the sine yellow pigment and how the fres zino
oxide, 17 any, was iftrodused into the plgment.

5, The most relisble msthod for deteoting Zn@ in zine yellow i3 by
means of A-ray ¢iffraction. Tabls I ghows the repulte on ihe samples enamined

by Reray dlfiraction.
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Rifiragtion :
g‘Pwemt
Z4ne Yellow Sampleg lgtticsOpnolngs Qxide Gontent
Redohhold®s 1420 (C-46530) Normal 10
Imperial’s 1-1970 (c~4631§g : " 2005
Imperial’e X=2062 {0-46632 ® 2005
Unknowa ¥fg. froe W, P, Fuller
{C-45839) 8lightly shorter 3o5
K=1811 = Lot €149 Hormml Prabably absent
® ® 26345 * 205
" 3 6068 : b ’ Probably aboent

Xgnytaing lees ‘than 1% Zu0 iz 4n the deubtful range.

BAFERTMBHTAL
A. E-=Bay Diffractlon Mothed

. Bamples wers prepersd by double miz grisding in & misccpulverdzer
miztursy of xinc yellow and sine oxide. Tho sime yellow was T-232<D Tet 93266
and the azinc oxlide was Horse Head 1% slne oxnitde 50 fxom Hew Jorsey Zing Ca,
(D=42731). The samples were made to coutain O; 0.5 1.0, 2.0 and 4.0% Zul. Xeray
diffrestion patterns using cepror ratintion were ebtained of thess mimplesz aleng
with 2 sample of the Zine Oxide, Ome porsent and above eould be deteoted Pith
petaiaty. One helf porsent wao im the doubiful ravge. The resultz vhsn applied
to unknown samples of ainc yellow ars glvea in Table L.

Bo Fluorssoant MHethod

For thip study, tho onme sawples wore used cs desmibsi dn seotion
*A*, In addition, samples wore | "opered containing 0.3, 0.2, 0¢3, 0,05%¢ Zias
Qxidesn .

A quards mereury vopor tube was employed Im comnestlon with a puitable
Corming light filter te recbve the vislble light. Small portions of the sample
ware girccxzd out om dull Llack paper and the eharacteristie fluworepcsnos af the
Zine oxid: chzerved in o ouliably derkensd vewme The genelidvisy of itha et
19 admitiedly depeudsnt en o Intensity of the uwltraviolet light, fLrsedon from
vipible 1ighit, ete, but whiii fuvet ordlmary prevanviions, it wner possible %o
ohperve & diCPeranee detwecl O zng 0,20 a0 4n ziac yellowo -

.

Synamrie-
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Taewn this test wan anplied 4o the two samples fn whish Znd was found
by Xeray ¢iffrsctien; nemely C-46530 and C-45839, ho fluocrepocnoe wor chaorveds
The aunploe were extracted with chloroform 4o remove any tresting agent whieh
1t var Lot may laterfers, but still no fludrescenos was cbserved. %“he sample
was else lenbed for several deys st 165%, It was thought that tho sire oxide
moy nssd $¢ be more anearly deliydvanted to properly exhiibit fluerssoense. 5till
n¢ fluoresesncs wag obaerved. IFovhieps the gino exide ig so elfeotively conted
with zine yellow that the uldraviolet light and fluoresvent light arc effsotively
sorecrnd. 4t auy rets go further work was done beomuge K-ray diffrustion gave
resulte sultable to our purpszo. Heverihelose, the fluoregeent method wes the
zost sengitive method giudied finr detectlng sine ozide, thes lower limit for the
conditions of the axperiment Leiny 0.2% Zn0.

C. Basieity Mothod for detecting Zing Omide

This method is aduittedly not specifie Sor zlnc oxlde but if the
baeielty turne out to be sbout that expsoted, tho pigeeat will very liksly
sontain no fres sine oxide. )

Sinoe sinc oxide 1ir & busle substoned free sins oxide vill lncrease
the tasleity of the pigment, If the pigment is digmolved in an exeass ol a
ptoandsrd seld, the mors kins exide, the less will be the bali ¢itration with
gtandord slksll. A normal sine yollow piguent very ucarly sofraspends o the
formula,

4 Or0s, 4210, Kod, 3Ha0 Mol Wt, 873,82
Tale may aleo bo written, .

3 Zn GrOQQKgGrOr;.‘;??mOBHaO .

Thus 1% is soon thaet normal zino yellow already contains the equiwicnt of one
mole ¢f sing oxids,

i¢ ehromic usid 4is titroted with stondard alkall, two peinls of
inflsetion ¢ pd are observed, ous oround pil 4 snd one around pi §.2. Chromis
auid com “hon be oomsidered 2z a dlbasle mold ionising stopwiase thuse

Hg Grdg - § + Boxla

L -] ’Q'
HOg 2R ¢ Crlg

The 1dea °f the dichromnte iom will not invalidate this pimpllfigd picturs since
the diokrcante don oon be condidercd ex elmply a debydrated H Crlg ion.

2R m-é.ﬂ i‘rrggq ¢ Bg0

When %i%w;;cimg ehronio eodd tu vhe firat polat.of imflection. ef pR (nspume pH 4},
ohromlo acit wny be conpidered as s monctasis.acid, l.o., with only one replacells
hydrogan 4680 - T

- Hg CpDg » OB ~+ EzD ¢ H CrQg
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Every sguivalont of sins oxide mised with tho chromate will momm an equivalent
less of alkeld required to bask itrate tv the point of inflesticn arsund a

pE of 4, It then becomes noe;s.c,bln, kaougigg the slwomats concantretion; %o
caloulate ‘he quivslent sine ¢xids. Suck titretions were carried owt with the
five semplus containing Oy 05, ,.0,, 2,04 4,08 Bn0, The procedurs wes to take

a 1 gram semple; add 30 ml of % B/3 Helly and warm until the aine yollow was
sempletsly diseolved. Cool, dllute to 2200 wle, and backilirate with N3

HeOH to two inflections in the pH surve. The pH was measured with a ,g}.mw = oglomsl
elecirodes system. The gooond pmin’t of infleciion was aloc meapgursd iz swed

cepes Hut 0o use was made of 1% in the saloulatioss. Bines prosipiteiion alweyw
started batweon the first end second points of inflectiton, the position of the
second polnt of inflection would be iuflusnced by how wach ohromate a4 zing were
taken oul of golution. Bgudlibrium conditions were probably not cotelllshed
whioh would slee tend to mmke ke setond peint of infleetion o variabls. A%t any
rate, nothing cculd ba dene with the seoond point of inflection but it 4is included
in the date foxr tho suke of completeonass. 4

ﬁollow‘lag are nm bypiea}. gzlnulaﬁans to tllustrate the motheds

By analyals, aht'om%o &g Cros » A1.12%

Qodl2 < 4 132 millbequivalonts CrOy por gram (m & wonve
0ol basis acid)

A Y granm mm@lm @issolved in 30 m1 of 0.3899H Bgida roquired 13.3 al
ef 0.3M6R !’re:?i busk titratiem %e tho Zirst point of inflssiion of pF,

I % 03899 = A%.697 wm iﬂiaq&ﬂalmcs of Faf0s edded

1253 x 03816 = “é““(‘éfi‘ég ® NeoR baektitrated
2%,
ms.mﬁ ® dus to chromste
7.509 % " ettribuiable %o Inl

¥illlequivalent The of @ = C.08069
100 5 2,509 x 0,04069 = 10,20% Zud

The figure 10,217 Zn0 is then the czloulated IZnd baslcity of the pignint vwith
7o sinc cxlde present, If It gete mueh obeove thim, {rve sine oxide mey be presente

i into 4% to tha extank of 4.0% Zn0

Chrosate » 39«4«&% Cx0g
Bawe preoadurs used as for above samplo.
Buok tltration = Ll.6% mlL

13697
13,65 x 0.3806 = 4,448
- 7251 -
39303 b9 4@069 & 130%% 700
<3283
3,235 780
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The emount of ZnC in exncsen of that expected for & typiosl zinn
yollow was 3.22% 2u0, Thie whou oomparcd to 4% 48 not a good chook dut tha
preciplon cf the method iam adudlztedly peor, the purpese buing simply %e
indiesie the posmible presence ¢f fras sine oxids,

. Por other sumples the procedurs wos sometimes modified %o the extent
2 using scmple welghte other thans X mram and verying the amsuni of piandsrd
sulfuriv acid uged to dissolve thw szmples

Teble I1 shows all of ie dats for =il semples titroted., Graphe
1 and £ show typlsal titeablion survom for sime yollow and sing yollew = slna oxids

wixtures.
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DISCUSSION OF DATA OF TABLZ 17,

Ag posa from the st~ in the first row o typiosl gimo yellew hes &
bagdeity of 10.23% Zn0. The tleorotion] peroont apswring the fevmule 2 Zm Crlse
Kefrle.200, 2830 ip enly 90327 'md, This may indicate that & smell gzount of &
mors bsplr ainc ohwvometo 1z olus prysont which im a reescnuble suppesition sinse
more baglt sine oheomates 40 exisat: The rexulis &n She lest selumn rake the sssumphlon
that 100217 Zul reprosends a dypiczl banleldy for sinmo yellow im spite of the 9,323
theoretionl Zigurss The lmosledze of txls ceguiption deerenses the gueatitative
gignificirnve of the dats 4n thoe last solume besanvse 2 mixturs of zimo yellow with
& mors bagloe sinodwomats sueh an the vriowyohrometeo will wvery notluably inersswe
the brghoity witbout adling auy 750« The high basisity of were Lagic sino shrowstes
32 Indlosted in the lagt twe vouy. Assumdng simo triexzyeinronate as Folyrla.3Zal.3Ry0,
the theorciligal basisity is 50.92% 220, The chssryed figuce of 43.4% 45 in fulr
ngreezent ard ls cbviously mush higher than 10,21 widoh 4w that for w tyoiond
gine yallow. ZXeray @ffraetion of s Sypieal zins trlozyehromate shored no b,

Appumdag slas delroxyohromate as JnlrOs.dZnD . 4Hgd, the thscretiocal bagleily
besomes 56.23% Zn0., The obemrved figure of 55,34 is alwc in fair egrecnemt, Heve
though, Zud wes found by Xerzy dilfraction analyzls vhen owinm&gr%mieal sine
tatromrebramts 20 at loast peyt of the teelolly can be aﬁri‘auﬁaﬁ; rpe FAne oxlde,

Compariag S-ray d1ffrsction resulty on Refobholds 1420 (C-£63530) with
the busledtr resulds gives 1.070 cgaingd 2.16% Zn0, This v 1u botter ajrsement tham
the results on Co45839, whers he coxnpatipon is 1.5% es against 6,177 fad, Sinee the
: wories whore sine ozlde was ground Inte the sample had a tsadanioy 1o rive basloily
' figures on the low slde, the kigh reyults whon sompering the eompatative semples
© laade sepyand 9 the ddss that ‘he pawploes contrin meve besic sime etrovsies dm
) addifion to fese zine aids, 1% alse Londz wvidence to ths fden thmt the sine
oxide in %thews pigments wes ned vround Zatc the plgremts dut that the plgrents were
prepared vl er suoh conditious ol hrasleily thel not omly vnm » mors losle xin?
shromie piomest prodused btub zoms free Znl was aleo left in the pigrwt, Fallure
to abzerve tuy fluerssceice Lo thave pigesats alue tomds to shoew that the free Znd
waa Introdiuzd dn aeme marnss wihnor thom dry wixing. '

BOTE BOOK MIVERSIOKR
§8.3014 po 4 232
Zine exids growad into sing yellew, Theps and ovmpeli ilve sumples
titratsd wlth sold and alkell.

; N 3048 p, SE

Fluorescent nethod unede

FLA0. 2288 '

A competitive poryle, s sine trioxyebioosnts, ond a feisovTobromaie
titrated with aeld and alkall.

GOREEL PORUBIGE

7.7 Highols o b Ry Manke (13/23/42)
Basples of siue oxide ground into sino yellow esavdaned vith Xe-ray
difirastion, :

4 Be Riohols %o A, R, Yamke (J2/27/42) |
Oompetitive semples and XF ecamples oxswinmed wlth Koy a3ffrmotion,
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