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SCHEI™ILE OF EXAMIMATION No., 86

lasued by Paint
Research Division
. Detroit, Michigan
July 15, 1932

STABILITY TEST LRADBD ZINC AND OTHFER BASIC LEAD SULFHATE PIGMENTS

BERERAL

This test should be regarded as ventative,

Thie test is based cn the reaction which tskes place when
Boplc Lead Sulphate pigrents, such as Leaded Zincs and Sublimed White
Lead, are rubbad up in Glycerine, producing a pinkish discoloration,
more or less pronounced, depending on the particular pigment grads
of Glycerine, texperature and light corditions.

Some Basic Lesd Sulphate pigments which develop this color.-
stion rapldly show a similar fendeucy in ceriain vehicles when exposed
in paste form to mltraviolet ligh':, ard much more slowly on exposure

to smnlight in a paint film.

This "Glycerine lest™ is eapliy performed and eerves to
- distinguish Basic Lead Sulphate plegments whick are relatively light
stadle from those which are relatively unstable.

' In order to avold misleading resulte- the .tesf: mp »J;‘bs %ok
,,condncted under carefully controlled conditions and agsd.na B tgndard
oi’ praven stability in various vehicles urder ultraviolet i‘lght.
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a3k S5 ;me latewaming the smear is then placed iz an
- BBA AL 800 0i for oné hour. Ab the expiration of

A8 ¥ remove from the oven snd cool at roun temperature for

ftean ‘rdmtes.
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S¢hedule of Braminatisc No 56 . Sheet 42

A~

A fresh paste of pagmen. end giyeerine 2o now 90 b made a2
laid down against the heated and c2a.ed cmear This paste miast be
freshly made and not a portion 55 the firs. paste held over Exemina
tion ic then made for change 1n rolorctiom of the particular pirgment
in the heating mith Glycerine  Due consideration mast be given the
fletiing effect o7 the hea® on tho a-te  the chenrsy in the vo.u  only

is c¢oncidered.

Each pignent is eXaained @go.ansy 1huelf The use of whs
standard 1s & check on the test and nov on tlie sampie under tesd 1=
rroperly conducted there will be no cinnge (or at most a fain apinren
darkening due to flatting of wvehicle rather rkan of the pigment) wirh
the standard plgment. The discoloration if apy, may be reworted on
a numericael system using the standard lLigh? sensitivity zhar in

estimting.
G“ - Fo chamge
G ~ Very falnt darkening or ponk
@° . Eagily detectable darkening or pink
@2 - Declded darkening or pluk
¢ - cons!.darable darkening or pixnic
. 8° - Salmon-red or Yelluw red
r 4 teat result of between G° and G2 on 42 dvy or 1526 dry
appears to represent a- satiafa.&.-taz’y DPigment for general usage. Shocks
. on hand mmfact‘ured. priow, to,ulm'ﬁ. 1932 may require & tolerance of [
: . - -« LR A S -‘-\'""' -g 2 E
masszt‘ne opdig;bnsza'bove specified ap: to the degres of

1ight .pemiﬁéd.' during ‘thepréparation of \he sample-are strictly ed
'b fléadl
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SCHEDULE OF EXAMINATION ¥o. 42

Iswmsd by Cloveland
Technical Service Dept.,
Rovembder 31, 1924.

_ANALYS]S OF WEITE PAINPS (PTGMERT PORTYON)

{This Sohednle is dsrived from Chapterse XVI
and XVII of Dr. Holisy's book, “"Amalysia of
Paint and Varnish Produsts®, edition of 1913)

1. AT Lys

In the mjorisy of omses & complete qualitative armalysis of the pigmente
Pressnt is hardly wortk the time ii requires, as thers ies but 1little time lest in
following the regular gaamtitative schems. If, bowsvar, a goalitative amlysis is
desired, the following eniliine will da found sufficient in most instancea, ithe
removal of ihe vehicle previocus to thees tasts being understeod. (Sse Scheduls of

Zranination ¥o. 41)

Surdomates
Efferveneanss with conosptrsted Aydroohloric metf ingioatss oarhoastes,

or hyiregen smiphides 1f winms sulphids M pressnt, the latter being & stinguletnd by
its oder and dy the fumes blachkening & plece of filter paper matetensd with Lead

asetale,
- RgErses, eiijsn, alpy, or o3y silisates
Joil ‘Sdave mizture five nimxtes, dilute with Mailiag waipe, £ikbexr. Mo
Sasoludls residne may o Varyiss, siltes, olay, or sther silientms; * Ler Dazjias

-sth«ﬁ- seat, using a platisms wire. 4 charssteristic msmr

Biaten
* Teat o mall periicn of the anid filtrate for otmbimed silpimric aetd
with a fow 4reps of Dariws ohlertids,

Eoat
- e %
-

Post ancther small portion of the acld filtrats with wmlplmris svid. A
white prunipitate st-onoe .ar oan standing indicates lesd,

" ’J”«”a‘\ : Todogrmuother susll portien of the acild flitrats and add a few dreps of
pﬂlﬂ!ﬁ ferrecyanids, -Awitte precipitate with a bluish tings indicates zins,
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Sohsdnle of Examination ¥a. 42. - 2 - 11/21/24

Caloiun

The remaining porsion of the acid filtrate is made alknlioe with anmoria
and hydrogen silphide passed in for five minutes, TFiltsr and test filtrate for
caloium with ssmonium cxalate, eetting aside in a worm plags,

Mazgne gl on

After completsly procipitating the calcium add a few drops of hydrogen
sodium phosphate. 4 precipitate on standing indicates the presencs of magnesium

compounds.

The idemtsificstion of the forms in which $he lesd may ococur can only be
determined by the guantitative soheme 1f both sulphates and carbonates ars presant.

_QUANYITATIVE ANALYETS OF WHTSN PATNYS

2, __TO7AL LEAP

Weigh 1 gram of the dry pigment into a 280 a.0., bsakar. Add 30 c.g. of
strong hydrocXlerie astd, boil) 5 mimbes, add B0 o.0. uf Mat wmter, Meat 15
nizuites longsr, ssttls, filter whils 2%, and wash ihovoughly with v013ing mier.
The msbing shouls be b-m the instact the solwtion ims filtered throagh, in
ordsr t» aveld any acystallization of laad ochlorids in the perss of the Zilter
paper. Onme farmed $hw orystals cen swly be dissolved with difficulty and with
he wsi A sn-anosss of anch misr, lah, xs stated, amst ba al Molling bampers-
Sure, This eperi¥ien is best Wb&uaa waokion. Casein and cbher
profduats of & similar wature are cesaviemaily ueed in tie mamfacture of wmixed
Paiuts in coneidnrnbls guantitise, and the amalyst should alwmys be on the lookount

for the pessidls premencs of these subsisnpes,

. The el vkion £5 mude Sust alilise with weoxia, Shen Just astd to litmme
wdti Spirecileria agit. It ie very ssoastery that the solwtien be ealy darely
Mnamw Eantity of free agid M1l wep csusiiaredle 1ead

Taving Soon aplls darely slkaline, Wiieh is Indioated Dy the
pronpwmnnf S$he Jead, the selultam i3 drenght to a faimtly acid osaditien by
saing A{lnte hydrachiorio seig (1 48 10). Tluts to adous 330 6.0. Cowl, pass in
hydregen anishide gas, noting the ovler of the precipitate: 4f gray, soms uimo is
Yoing thrown domn; 1f reddiad blsak, the salution is 90 acid. AdA & fow drope of
1 Inte el W annonis as $he sxes reguires. BSettls, filter, and wash with cold

water.

Plase ¥ilter mnd pescipd dade An R0 4.0, of nitris acid and 38 c.c. of water,
heat gaobly zummdl dissolved, as shom by the revidnsl sulpher baving
Siimi iz, »+D0 200 3011 barg encugh thoroughly 3o disintegrate the
LIy S 4 in dissolving the lead coutatnted in the
° at‘ $shodber $0 oollest them Lni0 & ball with the ald of a stirring

‘40 » amall Desker and treat with s few cublo centimsters conosntrntsd
nto the larger beaker,

xuﬂm
2itpie-soil; ant best wntil diesolved, than pour back 1
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Schwdnls of Examination Ro, 42. - 3 - 11/31/24

Pour soluticn and filter paper on to a suction funnel provided with a
platirom come. If any fine particles pass through, pour the filtrate baok again,
This procedure pormits the washing of the filter mase with a very smll smunt of
water, thus saving considerable {ims in the subsaquent evaporation. If ths above
apparatus 1s not aveilable, filter through pepsr in the ordinary way, washing
carefully. Add 5 c.c. of dilute sulphuric acid to filirate, and evaporats until
sulphur trioxide fumos appear. Cool, add 35 c.c. of watar, 25 c.,c. of alechol;
allowr to stand ons-half hour with oocasional stirring; filter, using Gooch crucidle,
wazh with dilute alcohnl, dry, heat gently over ordinary lamp, and weigh as lead

sulphate.

3, CALCIUM -

The filtrate containing the zinc, calcium, and possibly magnesium 3o
made 8lightly elkaline with ammonia, s few drops of a mercuric chlorids solution
(1 to 10) added, and a stream of hydrogsn sulphide gas pmssed into the solwtion

for abont ten mimutes,

The addition of the mercuric chloride renders the precipitate gramlar
and very sasy t0 filter, and entirely obviates the difficulty of filtering a
slimy zinc sulphide precipitats. In thes aralysie of tircte where the xinc cammot
be titrated until it has been freed from iron, the adidition of ths mercuric ahlorids
will not cause any troubls, as treatment with hydrochloric agid resalts in the
sdlution of the sinc only, the mercurioc sulphide being inesluble in hydroehloric

xcid. Settle, devant, filter, and wash,

Evaporate the filtrate from above precipitate to about 150 c.c., make
alkaline with amwords, add szmonium oxalate (50 0.0. for 1 gram of lime), ummlly
0 o.c. is sufficlent, and sst 1n & warm place for two or three hours. Filter,
wash, ignite, avd weigh s calcium oxids, or titrate precipitate with permangnmape
by plsaing filter and the thoroughly washed precipitats in a 400 c.c. deakar, add-
ing 200 o,¢. of bdoiling waster and 38 c.0, of Ailute sulphuric acid, and tiirate
with standard tenth-normml potassium Permangarmte. Filter papsr must be removed
frem the solution before titrating,

1l oc.s, tenth-normal persangasate = O
1 ¢.c, tenth-normml permangansts = 0.0080 grem CaCO,.

\Iarh:n carbonate 1s still to Yo found in certain mixzed paints, and it
18 advisabls to test for the preesnocs Of soluble dariuvm with a Lew 4rops of sul-
phuric aoid dbefore precipitating the calcimm,

4. ORESY UM

The filtrate from the calcium oxalate ahould bes tested for magnseium by
treating with hydrogen sodium phosphate, Allow to stand one-half hour, add 25 c.c.
of amwonia, allow to stand one hour, then filter on %o a Goooh crucidble, waash with
4ilute smmonia, ignite, and weigh.

Weight precipitats =x 0.7575 wsight magnesium carbonate.
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Schetuls &f Essminatioa Bo. 42. - 4 - u/ajan

T 5.z gum
BM> rd Zins solntion
Dissdlvs 10 grams of chwmioally pare zinc in hydroghloric acid in o
gradvated 1iter flask, 244 50 grams of ammonium chlorids, and maks up to 1 1liter.

1 e,¢c. = 0,01 gram gine or 0,01245 grav zino oxids,

Stanaard potassium ferrocyanmids solution

IMesolve 48 t0 48 grems of orystallised petassium ferroaysmide in water,
maks to 1000 o.0.

Uranjwm adirate sslmdion

Bingslve 15 grams af uwreaximm nitrate im 100 o.a. of waber,

Stangaritging the fergespanide solution
Te. dstormine She walne of the Potassinm fervoqyanida solmdism, pmho
somawint and

35 a.9. AT AW xine etlviioninds a 400 c.c. bebler. Bllute
fasodlyy D-with sl hring $¢ a falmly asid conditien “mx«u
aald, anifien sil 3 o,5. sugees of ide comcemtrased sutd, dilute §& a Setsl

e veilums SfBMwel 300 a.0., Meat- $o-P0° €., snd Sitpuie as follews: Tewr off about
- m o0 #hm-amo.so- -umaum.uu en the farre-

bR ] y wrwali 'ﬂ!bh -htt. - mmn
nummma:m Often Vhs ond poiat las Meon Jusned

v mmtytbn.hythﬂcohranﬁh
) 5 4y garefully cwrried cul, the procedure deing
NG R -ah Mmuunn. e results will be found satisfactorily
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Schedule of Ixamination Fo. 43, - 5 - 11/21/ 24

6. L 8 TE

Dissolve 0.5 gram in a slight excess of dllnte hydrochloric maid.
Dilwte $o0 300 a.c. and add a plece of alumimz foil which adout govere the
boviom of the beaker. It is important that this be held at the bottom by a
glass rod. Boil gently until ths lsad is precipitated. Completion of this
is shown by the lead ceasing to coat or oling to the aluminwm, Decant througn
a filter, pressing ths lead sponge into s onke to fres it from solution. 444
to filtrets a slight excoss of barium chloride solution, allew precipitats to
ssttle for an hour on hot plate, filter, waah, ignite, and weigh as dariwn
sulpbate, Calculate to lead sulphate by multiplying by 1.3 as & factor, unlasa
calcium sulphats is present, in which case it is advisable to make use of

Thompeon's separation.

In the abssnce Gf barium sulphate the comdined saulphuric acid may be
estimated by H, Mammhardt's method: Grind ) gram of pigment with 1 gram of
scdium carbunmte very intimately in an agate mortar. Boil gently for ten mimtes,
the combined mulpmric acid, and in the case of golors containing chromuteas the
chromic acld, will pass into solution and may be sstimated in ths filtrate in the
usoal seaner. If necessary colleot the insdludle porticn on a filter, dry, dstach,

and triturats 2 ssoond time,

7, BASIG CARBONATX QF LEAD (WHITE LEAD)

After dedusting the amount of lead present in the pigment as sulphate of
lead, caloulate the rest of the lsad as whits lead dy mmitiplyling the remaining
sulphate by 0.8532, unless sublimsd lead is suspected to be present, 1n which caes
the ceabined lead oxide must de takesn into consideration,

8. IWSOLONLY RESIDUE

The insoludle residue from the original hydrochlaric acid trsatment may
conitain barytes, magnenium silicate, silica, and clay. Ignite filter peper and
residos watil white, waigh as total Snsoluble matter; grind in agate wmortasr with
adous 10 $imes its weight of sodiue oarbomate, fues for 1 deur in a Platioam

cruoible, snd 4t esolve cut in hot water.

Bariom sulphate

Ths solution from the fusion 1e filtersd. The residns conmists of
bariuvs ocarbonate, megnesium carbomate, eto., and is waghed wigh hot water., The
filtrate and washings are saved. Tiercs filter paper and waash precipitste into
clean beaker with hot dilute hydrochloric scsid; finish washing with hot water,
hsat to boiling, add 10 c.c, of dilute sulphmric acld to precipitats barium,

filter, ignite, and weigh as barium sulphate,

Bilios
Tha filtrate from ths barium sulphate is added with care to the filtrats
resarved 1n the preceding parwgraph, making distinctly acid; evaporate to complete
dryness, cool, add 15 c.c. of hydrochloric acid, heat to boilimg, coal, settle,

filter, ignite, and weigh &s silica,
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Bcheduls of Ixamination No. 43. - B - y/a1/ M

Almmina

The filtrste from the silica will contain all of the alumsina except
that which was dissolved in the origivm) treatment with hydroshloric mcid. Phi s
is quite constant, varying from .004 to .005 gram per gram of olay. The acid
filtratss are made slightly alkaline with ammonia, and boiled until odor disappears.
Bettle, filter, wash, ignite, and weigh as alumina,

Woight alumina x 3.5373 = weight clay.
Weight olay x .4667 = weight of silica in clay.

Any differencs greatsr than 5 per cent may he oonsidered as free or
added silica, sccordimg to Soott. —

Calcium and Negnesium oxides

It qualisative test shows presence of magnesivm in insoludle residns
from the first hydroodleric acid treatment it was jressnt prodadly as magnéuiwe
silionts. Treat filtrate from the aluminum hydroxide for celcium and magnenitm
oxides. Magneeium silicate contains 3 40 § per cent combined wator.

9, XXIPOFLOORIC ACID TERATMRNT
Instead of yeverting to fusion with sodium carhemste, the inselmdle

residws, which shonld be weighed up in s clsen Natinum cracidle, may bs trested
with several dreps of pwrs conoentrated pdrofinoric agid and saipiwric ackd aad
beated gersly on a sand Bath undsr e haed, watng only wnffistent hsats sisely o
velakilize the silion and sulpiwmric said. Dissolve out in walar ssidnlated with
XroEREirie acid. The recitne, siick is barfus wmilphais, 18 fiitered offang
osiiniint as sooh. The P1lirwte will omials any alvisims, oaldiss, sad sagmwise
Foempal Miich way de estimated and oslaulated se oxidss as absve Ssssribed. T

i wetght of the berimm sulpiate, alumine, sslciue, and magmesium oxtdes

from the weight of the insoludls reatidns used giwe the walght of silios,
mmumdnnu thay resorting $o & fusien and sguslly as anairets.

Oocaslonally paints ars met with whichk contain oslaiwme suirdets, calsine
carbonate, mulphats of lead, and white lsad (basio cardonate of 1ead), in which case
1% $» sscesmary %0 ke a mperation of the caloiuva compomnds, which mey be oiifested

by Thampeon's method as follows:

' To 1 gram of the mple ave added 20 a.¢. of & Misturs of mime_purts
aloohel (86 per osut) and one part of concetiirated risris soil. B3ir, snd &iYow to

stand 30 minvies, Decant om & filter Ml Sbe Sreatuast with the aatd-81schol
aixbury Couy times, -allentng IV S5 oNinddivds : SRRt
im0 selusion, while the sulphats 8r gypsum reaing

sarhensts mll 3w

undidebire -'=.i:ﬂunntm;.u £he S5 dne semalring 4n tim Deaker; &issolve
SR MIsc 10 $H14 wItE Wefficiens sater ¥ Amimre the solutien of the calsiwma.

with samonia, pass in Nydrogen wulphide for 10 mimtss, boil, settle,

s e the
rate snd mashings are concentreted to adout 180 c.c. and
ﬁéﬁ%mg:::u »ith amsoniue oxalate in the umal manner. The ignived precirl-

tate $s cslonlatsd to hydrated calcium sulphate .
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Schadule of Examination No, 42. - 7 - 12/21/ 24

11, FSTIMATION OF CAHBON DIOXIDE IR THE PRESENCE OF ZINC SULPHIIE

This method, devised by Mannhardt, is often meeful in determiming
complex mixtures of pisments. Ons gram of the pigment 1s ground for seversl
mimtes in a modth glass mortar with an sxcess of bichromate of potash, using

considersble pressures; the mixturs is then placsd in the carbon dloxide gener-
ator and the carbon dioxide lidersted and estimated ¢n the vsvel mammer.

12, CALCULATIONS

The ignited precipitate of calcium oxide obtained from the porsion
insoludble in the agid-alcohel mixturs {s subtrached from the total calocium
weighsd as 0oxide; the remaining calcium oxids is calgculated to calcium carbon-
ate. %he total carton dioxide is datsrmined in a portion of the sample, the
portion dus to the calcium carbonsts is deducted from the total amount, and
the remainder caloulassd to dasic carbonate of lsad. The combined sulpmric
acid duwe to the slphete of lime 1 dséneted from the total comdined sulphuric
acid, and the remainder calculated t0 sulphate of lead.

hydrated oalciuve salphate.

Wet. caleioe oxide x J3.0715
calcinm garbomte.

Wt. oalaimm axide =x 1.784
Wi. onlaime osrbonate x 0.440 oardon diexide.

Wt. carbon dloxide x 8.8088 basic carbonate of lead.

Wt. of hydrated sulphate of lime x 0.406]1 = combined sulphuric acid.
Wt. of comdimsd sulphoric acid x 3.788 = wulphate of lead.

Wi

RALYSIS OF PAINTS 20T
J. Soc. Chem, Ind., Juns 30, 1896

Bohemse for the ssparatien of the constituents from cach other azd

into their proximste coxbinations depend on the constitwents Iresent, and we
ean treat this subjesct in no better way than by taking typieal cawmes, which

we now 4o,
13, BAWPLE 1 4s a mixture of barytes, white lsad, and ainc oxids.

Twoe l-gram portions are weighed out, One is diesolved in asetic
acid and filtered, ths {nsoluble matter ignited and weighed as darytes, the lead
in the soludble portion prscipitated with bichrommts of potash, weighed in Gooch

crucible as chromate, and calculated to white lead.

The other portion is dissoclved in dilute nitric aclid, suiphuric acid
addsd in sxcses, svporetion carried to fumss, water added, the sinc smlphate
solution filtered from barytes and lead sulphate and prssipitated directly ae

osrbomate, filtered, ignited, ond weighed gs oxtde.
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Schedule of Examimation Fo. 43. - 8 - 1N/21/24

14. BAMPLE 2 is » mixture of barytas and so-oslled sublimed white lead.

Weigh out three l-grem portions. In one determine zinc oxide, a3 {n
case 1. Treat & secornd portion with boiling acstic mecid, filter, determine lead
in filirate, and ckloulate to lead oxide. Treat third portion by bolling with
20id ammonium acetnts, filter, ignite, and weigh residus as darytes; determine
total lead in filtrate, deduct from it the lead as oxide, and calculate the
romainder $0 sulphate. Sudlimed lead contains no hydrate of lead, and ite
relative whiteness is probably dus to the oxide of lead being combined with the
suiphate a9 dasic wulphate. Its amalyeis should be reported in terms of sulphate
of lead, oxides of lead, and oxide of zinc.

15. SAMPLE 3 1e a mixture of barytes, sublimed fo.d, and white lead.

Determine barytss, sinoc oxide, lead soluble in aostic acid and in
amnonitm acetats, as in case 2; also, determine carbonic asid, whioh calculate
t0 white lesd, dsdnct lesd in white lead from the lead saluble in acetioc acid,
and calcnlats the remminder to lead oxide.

16, BAMPIE 4 im u mixture of barytes, white lead, mnd oarbonste of lime,

Determine barytes and 1sad soluble in asetic acid (white lead), as in
case 1, In f1ltrate from 1lead ohromais precipitste lime ae oxalate, weigh as
sulphate, and oanleulats to emrbommte, Chromic aoid dows not interfers with the
yrecipitatisn of lime as oxalate fram aseiic scid eclution,

17, SANPLE S 1ie a mixture of darytes, white lesd, ginc oxids, and carbdomate
of lime.

Determine barytes and whits lsad 29 in omee 1. Diswclve another portion
in sostic acid, filter, and pass sulpimretsd hydrogen through the dolling solu-
tion, filter, and precipitate lime in filtrate as azalate; diseolve mixzed sulphides
of lsad and stne in dilute nitric acid, sveporate t0 fumes with sulplmric acid,
ssparats, and detersine xinc sxide, as in osse 1,

18, SAFIE € 1is & mixture of bdarytes, white lead, sudlimed lead, and
carbommte of lime.

N Determine barytes, lead soluble in acetic acid and in scmonium Kcetate,
as in case 3, lime and sinc oxids, as 1n ocase 5, and carbontic sctd. Caloulate
lime to oarbonass of lime, deduct carbondo moid im it from Sotal cardbomis acid,
caloulate the remaindar of it to whits lead, deduct lesd in white lead from lead
solnble in acetio asid, and ealculate the remainder to oxids of lsad.

19, SAMPLXY 7 oontains as insoluble matter, barytes, ckina clay, and silica.

After fgniting and weighing $he insolubls matter, carbomats of s0ds
10 aldsd 8o 1t and the mixture fused, The fused mass is treated with water snd
the ipeoluble portionm filtersd aff and wasied. ¥his insoludble porticn is &ls-
solved in 4ilute hydrochlorio meid, and the barium presant precipitated with
sulpiuric agid in axosss. ZThs barium sulphate 1s filtered out, ignited, wolghed,
and 1f tkle weight does not differ mterislly - say by 2 per aent -~ fram the
weight of the Sotal inscluble matter, ths total insoluble matter is reported as
barytes, If the difference is greater than this, add the filtrats from the
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) _ANALTSIS O SHITE PATFTS s (PIGHENS PORTIQN)

TITANIDN, OXIPE - {Sisijlaiice_apalizfg) -~ % i1 osll soound
v #. X

vi Lps aried ;.;c, e th L n.ax,',. L2 BWasl s 2w e s WOQL
dilute 'with water, and filter. T2 £ oz. 10 ¢.o. nl the 21168
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