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IETPRMIFATION OF TRUX RFD LFAD CONTENT

in
LITHERGE AND R¥D LPAR

The following method is nsarly identical with the procedurs of
rue Aerican Society for Testing Materials and i{s one found in general usage,

Careful manipulation and strict adherance to the detalls of the

Toeveadire are necessary to obtain maximum accuracy,

REGTITS M s

l, G,P. Crystallized Sodium Acce:ate
2.. C.,P, Potassium Iodide

3, N/10 Sodium-thiosnlphate Solution, This solution is pre-
rared as follows: Diesolve 24,83 grams of C,P, sodium thiosnlphate, freshly
ralverized ani dried tetween filter raper,and diluts with water toone liter
At the temperature at which the subsequent titrati-ms are to be made, The
puivtion i best made with wall boiled water free from carbon dioxide, or
allowsd to stand 8 to 14 days before standarffising or using, Stsandardize
with rure, resublimed iodine as describved in Treadwell-Hall, "Analytical .
Chezistry®, Vol. 11, p.803 (1910),and alsc against pure. paotacsium iodate,

The two meathods of standardising should give results that agrae within O, 1
per cent lodine vnlue,

.

4, Y¥/10 Iodine Solution, 30-25 grams of C.P. potassium jodide
are duuolnd in as 1ittle water as possidle in a liter flask, 12,7 grams of
curmmercisl {odine are weighed out roughly and added to the potassium iodide
solution, The contents of the flask are shgken until the 1odine is all dis-
solved, When this i{g accomplished the solution 1s diluted tothe one liter
mark with water and standardised on the N/10 sodium-thisulphate golution,

8. Starch Solution, Stir wp 2 to 3 grams of potato starch
with 100 co, of 1 saliecylic zcid solviion,and boil the mixture until the
starch is rractically dissolved,then duute to one liter,

Feigh 3 grams of the lithargs or gram of the red lead into a
200 cc, Frlenmeyer flask. Add au few drops of 4istilled water and rud the
“‘”*m'e with a flat rubber tiped policernn to a smooth paste, Mix in a
=211 beaker 30 grams of C,P, Tested Purity crystalized sodium acatate, 2.4
rams of C.P. potassium fodide, 10 co, distilied water and 10 oo, of B
acetalc acid, VWarm gently and stir wntil all is diosolved adding if nec-
essary 2 ta 3 cc. water, Cool $o0 room temperature and pour into ths flask
zsniaining the lithazge or red lead snmple. BHub with the policeman until
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Schedule of Examinatiom No. § 3= © July 26,1923

the litharge or red lead 1s completely .dissolved, add 30 cc, water containing

5 to 8 grams of sodium scetate,and titrate at once with the K/10 sodium-
thiosulphate, adding the latter rather slowly and keeping the liquid in con-
stant motion by whirling the flask,. When the solutimn has decume 1ight yellow,
rvb any undissolved particles up with the red until free iodine no longer forms.
Wash off the rod, add the sodiunm-thiosulphate solutisn until pale vellow,then
add 3 to 3 co, starch s~lution and tiftrate until colorless, With deci-normal
iodins solution titrate back until the blue color is jJust restoresd and sudb-
stract the cc N/10 iodine sslution used from the volume of sodiumethiosulphate
that had been added,thus obtaining the number of oc, astuvally used, )

CALCULATION:
The Infing mldw of tle sodlmmeidfoeciziale scimifsg mlifplied

by 0.94193 = Fd)3; the fodine valuo: miltiplied by 3.69973 « PbgO4i the PbO3
valvue multiplied by 2.86618 » Pbz04,

T
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'Bull;:tin No. 23 , , ' ‘ Feb, 18, ’ 1923
- . (viet, 2.9-23)
Subject SCHEDULE OF EXAMINATION’ Ne, 15 For Mr,. C, S, Neal - Cleveland
No, 16
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We hand you herewith Schedule of Examination No, 15
for the estimation of Zinec in Zinc Oxides, Leaded Zincs,
JLithopones, stc., and Schedule of Examination No, 16 for the k
estimation of Free Zinc Oxide in Lithopone, {

: Pleass bring these schedules to-the attention of all - 3
rersons rrorerly concerned in your organization, and acknowledge i
receint, !
t
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SCHEIULE OF EXAMINATION Wo, 18
ESTIMATION OF ZINC IR ZINC OXITES, LEATED ZINCS, LITHOPORES, etc,

SOLUTIONS:

1. Standerd Potassium Ferrocyanide. 46 to 48 grams of the
C. P, ocrystalliszed salt are dissolved in 1000 cubic contimetres of
distilled water,

2. Uranium indicator. A B% solution of uranium acetate or
uranjum nitrate is made in distilled water slightly acic.iﬁod with
acetic acld,

s*rmmnnrzgnmn OF THE FERROCYANIDE:

Weigh into 300 c. ¢. beaksrs several portions of ¢. p. sinc,
using about 0,3 gram, Cover with distilled water and dissolve in about -
10 o, ¢, of hydrochloric acid. Fow add ammonia water till slightly
allmline, bdarely acidify with hydrochloric aoid, and add 3 ¢. 6. in
excess, Add sufficient water to bring the volume to about 200 ¢. o, and
heat to almost doiling. Transfer about one-third of the solution to
another beaker, and run the standard ferrocyanide solution into the main
portion with constant stirring until a drop tested on & white porcelain
Plate with a drop of the indicator, turns brosm. Add nearly all of the
reserved portion, saving about 10 ¢. ¢., and again titrate till a drop
turns uranium indicator bromn, being cureful not to add too large an
excess, Now add ths remainder of the reserved solution, rinsing the
boeuksr out with a little water, and finish the titration, adding potassium
ferrooyanide drop by drop till a drop tested with a drop of the indicator
turns brown after standing one minute. A blank should be run with the
same amounts of reagents and water as in the standardisation, The amount
of ferrocyanids solution required for the dblank should be subtracted from
the amounts used in standardization and in the subsequent titration of the
sample. Ths standardization rmust dbe mads under the same conditions of
temperature, volune and acidity as obtain when the sample is titrated.

CALCULATION: The number of cubic centimstres required (minmus the mmber
for the blank), divided into the weight of zinc talmn, equals the sinc
equivalent for 1 6. c. of standard solution. This factor maltiplied by
1.2448 gives the zinc oxide equivalent, and by 1,4906 the sinc sulphide

equivalent,

PROCETURE_FOR THE SAMPLE:

For szinc oxides and leaded sinos weigh accurately 0.5 gram,
Dissolve in hydrochloric acid, make ammoniacal, reacidify, dilute to
200 o, c., etc., and titrate just as in standardization, taking care that

the same conditions of volume, acidity and temperature obtain, In ths
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SCHEDULE OF EXAMINATION No. 156

case of lithopone ‘uigh 1 gram, dissolve in hydrochloric acid and bdoil
$111 all hydrogsn sulphide is expelled. Dilute with water, and filter .

.0off ths barium sulphate, then procesd as before,

No, of ¢. ¢, of 'standard fotrocyanide multiplied by the correct
factor, divided by weight of sample, multiplied by 100, gives the
result.
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W_MATERIALS SC OF EXAMINATION No, 33

’ Rov!.ied by Clsveland
Tech. Service Dept.

TESTS FOR COMPOUNTS IN IEAD CHROMATE YELLOWS

WHICH CAUSE TBIQKENHN WITH PAINT VEHICLES,

: . As it appours that Chroms Yellows are apt to contain impurities
:which cause thickening or "livering® whon ground into paint, ths following
teste have been worked out to dstect such impurities: . : .

1. THICKEWING WITH (488): -

4 ounces of the sample are weighed into a 1/3 pint can; 3 liquid
cunces of . (488), Wood 011 Gun Rubbing Varnish, are measured out and added
with constant stirring. The mixture is thoroughly stirred, the can then
covarsd tightly, and allowed to stand 24 hours, The can is then opened, the
mixturé first stirred, and ths consistency then noted by allowing it to rwn
off the spatula. It should not be aprreciably thicker than when it was
first mixed, , SRR o -

. . 'Ordina.rny,, the foregoing will be the only test spplied. In case, = ;
however, it is considered desirable to dstermine the mature and amount of : ;
injurious {mpurities, the following methods way be used:

2; ~__DETERMINATION OF LIME (Total) '

A 2-grom sample is weighed into a benksr, and dissolved in dilute
nitric acid, which dissolves ths caloiwm compounds without reducing the
chromium, The solution is then made alkaline with ammonia, and acidified with
acetio acid. Potassium dichromate solution is then added in excess, to precipi-
tate the éxcess lead, and the solution heated to boiling. It is then filtered
and the precipitate washed., Ammonium oxalate is added to ths filtrate to
precipitate the lime, then ammonium hydroxide in excess. The precipitate is
Xept warm for about an hour, then filtered, and thoroughly washed with hot water.
The calcitm may mow be determinad either gravimetrically or volumsirically. If
the gravimetric method ie followed, the precipitate is ignited gently till com-
'pletely charred, then with the full heat of a blast burner, cooled and weighed
as Calcium Oxide. If the volumstric method is preferred, & hole is punched
in the paper and the paper and beaker in which precipitation was made, treated
with hot dilute sulfuric acid. The solution in the deaker (which must not con-
tain any pleces of filter paper) is heated to boiling, allowed to stand two or
thres mimtes, then titrated with tenth-normal potassium psrmanganate, added
cautiously from a burette until a permanent pink color 1is obtained. One cc N/AIO

Lt
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haw Materials Schedule of Examination No, 23 (Con’d)

3, DETERMINATION OF WATFR-SOLUBLE IMPURITIFS:

Among the impurities apt to be present on account of ingufficient
washing are alkmll chromates and eulphates., A preliminary test for
their presence is made by pouring hot water over soms of the pigment in
a bealker, stirring and filtering. A portion of the filtrate is acidified
with acetic acid and tested by ndding a fow drops of lead acetate, which
il prucypliate any cirwmady prusuny., ahwtihr puarddar S Seudedt Sa
sulphate by acidifying with H Cl and adding Barium Chloride. If only
chromates are present, proceed as in paragraph (a). If only sulphates
are present, proceod as in paragraph (h) If both are present, proceed

as in paragraph (c).

Procedure when only Chromates ars present:

(a) 5 grams of the pigment are weighed into & 250 c ¢ beaker. About
100 ¢ ¢ of bolling water are poursd over it, and the mixture thoroughly
stirred from time to time for a period of about 15 minutes., It is then
filtered by decantation. The plgment remaining in the beaker is treated
with 4 more portions of boiling water and filtered as before. Ths com-
bined filtrates are then acidified with acetic acid. 10 c ¢ of 104 lead.
acatate is added and the solution boiled 2 or 3 minutes, It is then
filtered through a Gooch crucible, the rrecipitate washed with hot water,
aried at 100°C and weighed as Pb Cr O4. This is calculated to Cr O,

by multiplying by the factor 0,3097.

‘Procedure when only Sulphates are present:

(v) 5 grams of pigmsnt are extracted with 5 portions of boiling water

as in raragraph (a), the combined filtrate acidified with 5 cc H Cl.
The solution 1s brought to boiling, 10 c ¢ 10% Ba C1, are added, the
precipitate allowed to settle overnight, filtered, glhad ignited and

weighed as Ba S0,. Ba SO, x 0.3¢3 = 50;.

Procedure when both Sulphates and Chromates are present:

(¢} 10 grams of the pigment are weighed into a 250 cc beaker, 90 c ¢
of boiling water are poured over it, and the mixture stirred thoroughly
from time to time for a period of about 15 minutes, It is then filtered
by decantation. The pigment remaining in the beaker is treated with

4 more succossive 90 cc portions of boiling water decarnting through a
filter each time as before. The combined filtrates are then transferred
to a 500 ¢ o volumetric flask, the sojution made up to the mark and
thoroughly mixed. This is then divided -into two portions of 250 cc each.
For the determination of sulphades, one portion is acidified with

5 cc conc. H C1, 25 co of alcohol added, and the mixture boiled for -

15 minutes, 10 ¢ c¢ of 10f Ba Cl, solution are added, the solution allow-
ed to settle overnight, filtered, washed with 2§ hydrochloric acid solu-
tion, ignited and weighed as Ba SO,., Ba 80, x 0.343 = 3 Oz . The other
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Raw Materisls Schedule of Ezamination No. 23 (Con'q)

portion for the determination of Cr Oy, is acidified with 10 c o conc.

R Cl, 25 ¢ o alcohol ere added to reduce the chromium, and the solution
boiled for 15 or 20 minutes, when the color should be & grass green.
Ammonium hydroxide is now added carefully nntil the solution is alkaline
to 1itmms and the odor of ammonia is barely perceptible. The precipitate
i3 boiled for about 10 minutes, then a drop or two of ammonia is added;
the solution will then settle out clear. The chromic hydroxids is
filtered off and washed curefully with hot water. Ths waell-drained
precipitate 1s dried, ignited with the full heat of a Meksr burner,
coolad and weighed as cx'2 03. Crz 03 x 1,3158 =Cr 03 .
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RAW MATERTAL 8 P _FXAMINATION $35

Ismed by Cleveland
Tech, Service Dept.
Jamuary 29, 1924,

TED NATION OF SULPHUR DIOXI N 21 GMERTS

Z OXIIES, ETC.

Weigh 6 grams of the pigment into a 250 co beaker. Add 100 co of
freshly boiled distilied water, and 6 cc of concentrated sulphuris acid.
8tir thorcughly.

Allow to stand tor 15 mizmmtes, and then titrate with n/zo iodine
nolnuon, using starch solution as an indiocator,

A Calculation:- No, of -co of §/30 iodine solution x 0,0016
(so, ‘equivalent of 1 cc.of N/20 iodine solution) = ‘by weight of camplo
(6 grams) x 100 = ¢ of 80

2°
‘ : Reactions:
Znsoa -+ st.o‘ L= Znso Kzo -+ 80 |
803 + 3I + 2 330 = 32804(_‘1' a.K I
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"Iseusd by Claveland
Toch, Service Dopt.
- Jamury 29, 1924,

. The. following method is ououuan: the sume as the A, 8, T, ¥,
- standard method. .

. Weigh 5 grame of the pigment intc o 250 co beasker, Add 150 co of
distilled water and 50 oo of alcchol, and heat the mixture neurly to
boiling. Hold at a nearly-to-boiling temperature for 30 mimites. Allow
ths pigment to mettle, thon filter, and mash thoroughly with 1 : 3 .
aloohol and water n&xbm.

Boat the filtrate to boiling, expel most of the aloohol, and. add
6 co of 10% barium chloride solution, drop dy arop., Boil for B minutes,
allow to settle, filter through ®"ashless filtor paper®, wash, ignite
' precipitate, and weigh,all §n the nmx mamner for this precipitation

as bariuvm enlphate,

[]
Caloculation:- Veight of pracipustc x 0.6918 (sinoc sulphate . _ [
squivalent), -~ by weight of sample x 100 = % of sino sulphate, e
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SCHEDULE OF EXAMINATION NO. 44

Igoued by Cleveland’
Technical Ssrvice Dept.,
Jarmary 3, 1928,

ANALYSIS OF YELLOW, ORANGE, ANWD VERMILION

PAIRTS ANRD PIGMERTS

(This Schedule is derived from Chapter XXIV.
of Dr, Holley's book, "Analysis of Paint &
Varnish Products”, edition of 1913)

1, COMPOSITION

The lemon yellow chromes umny contain sulphate ol lead,
sometimes carbonate of lead. The red chromes, known by ths various
namss of scarlet chroms, chrome red, Chinese red, American vermilion,
and vermilion substitute, mey be considered as dasic chromates of lead,
Cften these basic chromes are bdrightensd up dy having precipitated on
them an organic color; this may ba tested for by treating a portion of
ths pigment with alcohol, whish will dissolve the organic color, giving -
a strongly colored solution., See analysis of vermilions.

2, HYGROSCOPIC MOISTURE )
- Heat 2 grems at 105° C, for 3 hours. Losa in weight represents
hygroscopic moisturs, ' ]

3. BARYTES, SILICA, AND CLAY
Cne gram of the pigment is boiled for O minutes with 30 c.c.

* of concentrated hydrochloric acid in a covered beaker, While boiling

&3 half a dozen drops of alcohol one at a time, Fifty c.c. of water
1s added and the boiling continmued for 10 or 15 mimutes, Filter, wash
thoroughly with boiling water, ignite, and weigh. The insoluble residuve
is fused with sodiuvm carbonate, and the darium, silica, and slumina

separated as describsd under analysis of white paints,

4, 1LFAD

The filtrate from the insclubdle residte & mannlized w'ik
dilute azmonia until the further addition of another drop would cuuse
the formation of & permanent precipitate, diluted to adout 250 c.o0. to
300 o.c., and hydrogen sulphide passed in for 10 minutes.

- Soluticns containing largs amounts of chromium, if neutralized
with armonia until a permanent precipitate appears, seem to reguire an
oxcoss of hydrochloric acid for their rescluticnm, sufficient to prevent
the satisfactory precipitation of ths lead with the hydrogen sulphids,
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Schedule of Ezamination No. 44 - 2 - - Yf3fzs

Allow the precipitate to settle thoroughly, as it renders the filter-
ing mach easier, filter, wash with hydrogen sulphide water., Boil, filter, and
srectritste vith A1lnte mitric scid, unntil all of the lsad bas dissolved, filter
with aid of suction, washing thoroughly with hot water, 4dd 5 c.c. of concen-
trated sulphurio acid, diluted with an equal volume of water, to the filtrate,
Evaporate on hot plate until the white fumese of sulplur trioxide appear. Cocl,
dilute with water, add an equal volume of alcohol, filter, washing with dilute
alcohol, ignits gently, and weigh as lead sulphate. Save filtrate,

5, CHROMITM

. The slcoholic filtrate from the lead sulphate is evaporated nsarly to
dryness to expel alcohol, and the filtrate from the lead sulphids hsated until
the hydrogsn sulphide is expslled, The two filtrates are mixed, diluted if

necessary, 4nd made just psrceptidbly alkaline with amnonia’ boil, settle, filter,-

wash thoroughly, ignite, and weigh as chromic oxide.
W¢, chromic oxide x 1.3137 = wt, chromic anhydride,

' Occasionally these pigments contain a small quantity of iron, which
should be tested for qualitatively in a separate portion of ths pigment, If
found to be present, the precipitate of ferric and chromium hydroxides is
dissolved on ths-filter with hydrochloric acid, ths filter washed thoroughly
with bot water, and the iron and chromium in the filtrate reprecipitated with .
ammonia and treated with sodium peroxide to diuolu the chromium as described

under tho amlysis of chrome greens.

6, ~_CALCIUM

The filtrate from the chromium is treated with ammonium oxalate,
allowed to stand 4in a warm place for an hour or so, filtered, washed thorough-

ly, strongly ignited, and weighed as calcium oxide,

7. MAGNFSIUM

The magnosium s eotlmtod in the filtruts from the calcium in the
ususl manner.

B. COMBINED SULPHURIC ACID

The combined sulpmric acid may bs eatimated dy either of thes two
methods given in the chapter devoted to ths analysis of white paints. In
fzct, the latter method may be msed for the rapid analysis of a chroms lead,
the inaolublo lead carbonate being filtered off, the chromium precipitated
.a8 the hydroxids 4n the usval mammar, and the com’binad sulphuric actd ostimated

in the filtrate from the chromium.

¥:. barium sulphate x 0.3433 = combinsd sulpmric acid.
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Schedule of Examimation Fo, 44 - 3 - 1/2/28 .

9, CAILCULATIONS

If calcium is absent, Or present as carborate, the combined sulphuric
acid is calculated to lead sulphate, the chromic anhydride to lead chromate,
and excess of lead to lead oxide. If calcium sulphate and carbomate of lead
are presant, the carbon dloxide must be determined and the amcunt of calecium
present as sulphate estimated by Thompson's method as dsacrided under anslysis

of white paints, - . :
Wt. comb. sulpmuric acid x 3.788 = wt..lead sulphate.

Wi, chromic anhydride x 3.230 =wt. lead chromate. .
Wt. lead chromats x 0,.6406 - wt-. load.'
Wt. lead x 1.0773 = wt. lead oxids.

ANALYSIS OF MIXED PAINTS CONTAINING CHROME YELLOWS
' AND OCHRES. )

.

10. BARYTES, SILICA, AND CLAY are estimated as dssoribed wder analysis of
chrome leads. :

11, IEAD, both as sulphate and carbonate, is estimated as described under

~chroms leads, the filtrate from ths lead sulphate being saved as defore.

12, _IRON

The filtrate from the lead sulphide is heated until all of the hydrogen
sulphide has been expelled and added to the filtrate from the lead sulphate
from which the alcohol has been .sxpelled by bdoiling. A few drops of nitric acid
are added and the solution bdoiled for a mirmte or two, then made Just distinctly

alkalins with azmonia, boiled; settled, and filtered. :

: Dissolve on the filter with hot 4dilute hydrochloric acid, wash with
hot water. Cool. Reprecipitate with ammonia, avoiding sxcess, without maiting
for the precipitate to settle, carefully add a sufficient guantity of sodiwm
peroxide (1 gram is usually sufficient), keeping the beaker covered meamwhile.
Digest until all of the chromium and alumimum have passsd into solution, adding
more percxide if necessary. The iron remains undissolved, while the chromium
and alumirmm go into solution; filter, wash thoroughly, ignite strongly, and
weigh as ferric oxidé, or dissolve in dilute hydrochloric acid and titrate,

The treatment with peroxide is preferably performed in a porcelain evaporating

di sh.

13. CHROMITM

The fui".ra.te from the iron is mads up to 380 c.c. in & graduvated flask.
An aliquot portion is rendered acid with acetic acid and a slight excess of
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lead mitrate solution sdded, sllowed to remain on the hot plats until thorcughly
settled, filtered onto a weighed Gooch crucible,; washed, dried, and weighad as

lead chroumate.

14, ATUMINUM

An aliguot portion of the 350 .0, solution is mads jJust acld with
hydrochloric acid, and then just distinctly alkaline with ammonia, allowed to
settle, filtersed onto a Gooch crucidle, ignited, and weighed as alumina,

15, ZINC

The filtrate from thes chromium, iron and aluminum hydroxides, under
iron is mixed with ths filtrate from the lead sulphate from which ths a.lcohol
has been expelled, and the mixed solution saturated thoroughly with hydrogen.
sulphide, bolled with the addition of solid smmonium chloride to rendsr the
precipitate less slimy, and filtered. Ths sinc sulphids dissolved with hydro-
chloric acid, boiled to. expel hydrogen sulphide, and titrated with standard
ferrocyanide of potassium as descrided under amslysis of white paints, '

16. CALCIUM, MAGNESIUM, AND COMBINED SULPHURIC ACID are estimated as described
under analysis of chrome leads and the calculations made as there descrided. -

ARALYSIS OF VERMILICN

.

17. PROPERTIES
Vermilion is & biuish scarlet powder, having a specific gravity of 8.2.

It is insoluble in any single acid such as hydrochloric or nitric acid and in

the alkalies. Heated in contact with the air, it durns with a pale blus lambent

flame. Pure vermilion will burn away entirely or at lsast leave but a small
fraction of 1 psr cent of ash. This is & reliabdble teat for it, as other adulter-

ants would be -left behind on hoating.

The most common adulterants of varmilion ars red lead, oxide of iron.
lead chromes, vermilionette lakes, para reds, and allizarine reds. -

18, !ETECTION OF VERMILIONETTES, PARA AND ALIZARIRE

‘ (a). Boll a 1ittle of the dry color with water, ssttle, and filter,
Vermilionattes give a deep red solution, para reds a pale brownhh or orange,
and ths alizarine reds a colorless solution.

" (b). Boil a little of the dry color with a mixzture of methyl and
ethyl aloohol, filter, heat, and settle. . Vermilionettes give a bright red
solution, usually having a youow "hloom,® para reds an orangs-red solution,

alizarine reds a practically colorless solution.
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Schednle of Examination No, 44 -5 = 1/2/28

(e). Boil another portion of the dry pigment with some freshly
distilled aniline, settls, and filter. Vermilionettes give a purple-red,
aliszsarins lakes a pale bromn, and the para reds an intense orange-red solu-

tion.

(d). Boil some of the dry color with s solution of caustic soda;
Vermllicnettes give 'a red solution with a green "bloom,™ para reda & dluish
rod -olution._whna alizarine reds yleld a characteristic desp viclet loln-_

tion, - '

19. BARYTES, SILICA, AND CLAY

Dissolve 1 gram in 30 c.c. of concentrated hydrochloric acia,
50 c.c. of water with the ald of 1 to 2 grams of potassium chlorate added
in small portions and warming. ZXwvaporate to dryness on watsr bath. Take
wp in 60 c.c. of water acidulated with hydrochloric acid, heat to boiling
to diassolve any lead chlorids, filter, wash with boiling mater, ignite, and
weigh any insoluble residue. Fuse with sodium carbonate and estimate the
barium sulphate, silica, and alumina as described under amalysis of white

p‘intl. ’
20 D
e .
If lead is present, calcimm compounds being abssnt, the filtrate
is treated with sulphuric acid, evaporated carefully to expel excess of
" hydrochloric acid, diluted with water and alcohol, the lead sulphate filter-
ed off on & Gooch crucible 4in the nsual manner. ‘

21, MERCURIC SULPEIBE (VFRMILION)

The filtrate from the insoluble residue, if lead is absent, or the
filtrate from the lead sulphate, is beated with a 1little sulphurous acid
to reducs any iron present to ths ferrous condition, made nsutral with
ammonia, and then Just acid to litmus with hydrochloric acid. o

g

_The solution §s &1luted to about 350 c.c. and hydrogen sulphids )
passed in for 10 minutes. The mercuric sulphide is filtered off on a weighsd
Gooch crucible, washed with hydrogen sulphide water, the crucible removed to
another holdsr and washed with alcohol and carbon bisulphide to remove sulpimr,

dried in steam oven, and weighad,

22. ESTTMATION OF LFAD AND MERCURY, CALCIUM COMPOUNDS PRESENT

The £1ltrate from the insoluble residue from 19 is precipitated with -
hydrogen sulphids s described undsr 21, collected on a weighsd filter, and
daried at 100° C,, wo_ighpd., and mixsd uniformly.

An aliquot part s introduced into the buld of Fig. 10, (See
Dr. Holley's book) a slow stream of washed chlorine gas passsd through it,
and a gontle heat applied to the buld, i{noreasing this gradually to falnt
redness. The escaping chlorine ie conducted into & flua. First, sulphar
chloride distills over, which dscomposes with the water in E and F. The
mercuric chloride formsd wolatilizes, condsnsing partly in B, patly in 0,
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Cut off that part of the tude, rinse the mercuric chloride into X, and mix ths
contents of the latter with the water in ¥, Mix the solution wuh excsss of
ammonia and warm gently until no more mtraogen is evolved, acidify with hydro-
"ehloric acid, filter, and dstermins the mercury in the fntra.ta as wnder 21,

FERRIC OXTIDE

The filtrate from tho lulpmd.n is beated until ail of the hydrogon
sulphide has been expelled and the iron chromium and alumina precipitated with
ammonia, filtered and separated as described under analysis of chroms greens.

24, ZINC OXIIE

: The filtrate from ths iron and alumina precipitate is made distinctly
alkalins with ammonia and the zinc preciplitated with hydrogsn sulphide, The
liquid contalning the zinc sulphide precipitate is beated to boiling, and about
5 grams of solid amronium chlorids added, which rendors the precipitate easier
to filter. Settle, filter, wash thoroughly, FPierce filter, wash through into
a clean beaker with water, dissolving tho residue on filter with dilute hydro- .
chloric acid, and washing with hot water., Dilute, hsat to expel hydrogsn sulphide,
and titrate with ferrocyanids as previously descridsd, 1If iron ia abeent in the )
Paint, ths zinc may be estimted directly an dsscribed under analysis of white

. pigmnts.
zs: CALCIUM AND MAGNESTUM

Elumted as usual in the filirate fron ths zinc sulphidse,

26, CULATT ONS

If chromium is present, it is calculated to basic lead chromate, and
any excess of lead above that required to form the chromate is calcula.ted to

red lead.

27, AM’I‘MQVY YERMILIOR _AND omm

These two pigmenta have the sams composition, corruponding to ths
foremla of antimony trisnlphide. They are insoluble in dilute acids, dut ‘
soluble in strong hydrochloric acid. It is seldom nscessary to make a complets
analysis of these pigments. Adultération will be indicated by the pigment not
being completely soluble in strong hydrochloric, though a trace of sulphmy may

‘remain undissolved, floating cn top of ths acid.

-
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AFALYBIS OF BLACK PICMENTS AND PAINTS

" (This Bchedule is derived fram Chapter XXI
of Dr, Holley's book, "Analysis of Paint &
Varnish Products®, edition of 1912) -

1. COMPOSITION

The ordinary black pigments -- lampblack, vegstadle black,
bone bdlack, ivory drop dlack, gas dlack, graphite, eto. -~ contain
carbon as thair essential constituent, and while all of thase products
sra said to bs of a black color, thay vary greatly in shads and still
more 820 in tinting strength. . ' ’

Lampblack and vegetable black ars essentially »00t blacks,
being the soot deposited fram the combustion of 0lly bodiés such as
dead o11. lampblack has a distinct gray tint, as may be shown by com-
parison with ivory black. These blacks ars apt to contain varying
quantities of oil, owing to the nature of their manmufacture; less than

- 1 per cont of oil often being sufficient %0 rotard ssriously the dry-~
. ing of lampblack paints. Vegetable blacks ars more voluminous than
lampblacks and are usually of a jet black color. ‘

Carbon black is nsually produced from the incomplete combustion
of natural gas, While its tinting power is very great, its uss has been .
largsly abandonsd owing to its tendency to produce & streaky color when E
used in tinting paints, _ . '

Bone bdlack is, as its nams indicates, obtained by the charring
of bonss in retorts., The carbon content vuries usually between 13 and
33 per cent, the balance conaisting of moisture, phosphate of calcimm,
and carbonate of calcium. Ths best grades of bons black are made from
selected sheep bones, An exceedingly intense black is mds by digesting
sslected bones in hydrochloric aclid until all of the minsral matter is
dissolved, leaving the carbon in a flocculeht state. This black is often
8014 under the name of dlack toner, and is ons of ths highsst priced blacks,

Animsl black is a name sometimes given to bone black but is also
.. used to designate a wide variety of blacks prepa-l_'Od in the sams way as
' bons black from waste animal products of all kinds, as leathsr scrap parings,

horn trimmings, etc.

Frankfort black, drop black, and German black are terms nsed to
ds signate dlacka made frem a variety of organic materials, such as vine
twigs, refuse of wine making, peach stones, bone shavings, etc. ZThese

] blacks very in hue from a bluish black to & reddish black.
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4, ASE

_until all the carbon ie burnsd off, If the ash constitutes only a smll’ A &

m-.pmu. ‘while not used to n.mr oxtons in house pnnn, u lu'guy used
in dridgs, elevator, and warshouse paints. . It 1s rarely used by itself for

- thess purposss, silica, caloium carbonate and iron oxide pigments, zinc and

lead being the othsr usual constituents. It may be tested qualitatively in

" the extracted Pigment by rudbbing a portion of the sample between the palms,
-which soon assuzs the characteristic appearance produced dy stove pcn.h.

Of all th. black. pignontl graphite alone sivos this %oat,

Charcosl black and vins bdlack are produced by the charring of -ood. products,
and contain besidss carbon the ash ingredients common to wood. Charcoal dlacks
are ugsually msde from maple, willow, and basswood, and vine blacks from the
charring of the grapevine. Paints containing consideradls quantities of these
blacks are liasble to ssponify badly owing to the molisture and potash salts
prasent.

Mineral dlack, which 1: -tnz oocasionally used, is black slate finely
grcund

2, MDIS!QE

Dry 3 grams at 108° ¢, téé'a hours. Loss in weight represents approxi-
mately the amount of moisture present, :

3, OIIs

Extract 3 grams with ether in a fat oxﬁraction apparatus, After remov-
ing ths sther and drying, any increase in weight roprounh tha amount of
oily matter present,

Two grams ars weighed into a cmciblo and heated over & Bunsen burnsr

per cent, it may bs cooled and welghed directly. Otherwiss the residue is

moistensd with a solution of axmonium carbonate, hsated gently, and weighed.
Ths object of this opsration is to restore the carbon dioxide which may have
been expelled from thu bases by the strong heat to which they have been lnb-

Jeacted.

5. _CARBON

The carbon is nsually estimated 'by differsnce, by adding togathar the

. moiaturs, 011 and ash, and subtracting from 100.

6. C 1) §

Mgnt the rssidus from 4 in a nixturo of zs c.o. of goncentrated hydro-
chloric acid and 8 c.c. of concentrated nitric acld on ths hot plate for
ons-half hour, dilute, filter, and make up %o 250 c.c. in & gradnated flask,
Any apprsciabls residue on the filter may indicate addition of barytes, sillioca,
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clay, or alumina., Determine the calcium and magnesium in an aliquot porticn of
the solution by adding smmonia i{n small quantities until a precipitate is formed,
then acetic acid in excess until redissolved, except for tracss of iron which may
be removed dy filtration., Ammonium oxalate is added, and the calcium precipitate .

treated in the usual mannsr. .

7., PHOSPHORIC ACID

~ Take an aliquot portion of ths solution prepared above, neutralize with
ammonia, and clear with & few drops of nitric acid, add about 8 grams of dry -
amponium nitrate or a solution containing that amount. To the hot solution add

60 c.c. of molybdic solution for every dscigram of phosphoric acid that is prount:

Digest at about 65° for an hour, filter, and wash with cold water, or preferably
aumoniun nitrate solution. Test the filtrate for phosphoric acid by renewed di-'
gestion and addition of more molybdic solution, Dissolve tha prescipitate on the

'ﬁltcr with ammonia and hot water, and wash into a beaker to a bulk of not mors

than 100 c.c. Nearly nsutralize with hydrochloric acid, and add magnesia mixturs
from a burette; add slowly (about 1 drop per second), stirring vigorously. After
15 mimtes adad 30 o.c. of ammonia solution of density 0.96. lLet stand for somm
time; 3 hours is usually encugh. Filter, wash with 3.5 per cent ammonia, ignite
to whiteness or to a graylsh white, and weigh as magnesiuvm pyrophosphate.

. Molybdic solution -

Dissolve 100 grams of molybdic acid in 400 grams or 417 o.c. of ammonia,
speoific gravity 0.96, and pour ths solution thus obtained into 1500 grams or
1250 c.c. of nitric acid, specific gravity 1.20. Keep the mixture in a wara

" place for ssveral days, or until a portion heated to 40° deposits no ysllow

precipitate. Decant the solution from any ssdimsnt and preserve it in glass-
stoppered vessols. ‘ ’ ' :

Yagnesia Mixture
Dissolve 110 grams of crystallised magnesium chloride, 280 grams of

- ammonium chloride, in 700 c.o. of ammonia of specific gravity 0.96, and sufficient

water to make 2000 o.C.

8. MAGNESIUM

The ﬁlfnto. from which the calcium has been precipitated, is svapor-

atad to a small bulk and mads alkaline with ammonia. After standing several
hours the magnssivm precipitate is filtered, iguited, and weighsd, and calculated

25 migneatlw jv mudtinlying by 31.88.

9. CALCULATIORS

. Ths magnesium is caloulated to. wmagnesium phésphate, and the» remainder
of the phosphoric acid to calcium phosphate. Any calcium remeining is calculated

40 caloivm carbonate.
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Gsmine ivory black, mads by carbonising wasta fragmasnts and turnings
of ivory, is often adnlterated with done dblack, which is somewbat similar in
composition, but contains only a small amount of wagnesium phosphate as comparsd
with the ivory black, : _

ARALYSIS OF MIXED PAIRTS TINTXD WITH BLACK AND .
OXIDE QF IRON PIGMERTS

10. _CARBON

Cne gram of the pigment 4s 4issolved in hydrochloric acid as dsscrided
under white pigments, and the residus filtered through an ashless filter, that has
been dried in the hot-water oven and weighed. 4fter washing the residue with
boiling water tha filter and contents are dried and weighed, then ignited umti}
all the carbon ie burned off, and woighed again. The percentage of carbon is
obtained by difference., Where ths percentags of color §is small, it is often esti-
mated by difference, adding togsther the determined constitusnts and subtracting

from 100. -

11. FERRIC OXIDE '

: If the filtrate from the insoluble residns is of an appreciable yellow
color, it indicatys Time i AT Jus Jvear WmTmad " iy the addition of an
ochre or oxids, in which case the lead is precipitated and estimated as descrided '
under analysis of white pigments, the filtrate from ths lead sulphide heated until
all of the hydrogen sulphide has been expelled and the iron and alumina precipi-
tated with ammonia after having been oxidized by doiling with a few drops of
nitrioc acid, filtersd and ignited and weighsd in & porcelain crucible, the rosidus
fused with disulphate of potassium, dissolved in water with the ald of a 15t tle
hydrochloric acid, heated to boiling, reduced with stannous chlorids; wercuric
chloride and manganous sulphate solution added and titrated with permangamate in
‘the mamer described under analysis of Venstian reds. ) :

12, ALUMINA v
The slumina is calculated by difference from the data obtained under 11,

13, _ZINC OXIIE

The filtrate from the iron and alumina precipitate and the filtrate
from the lead sulphate precipitate, the alcohol having been removed by evapor-
ation, are mixed, made distinctly alkaline with ammonia, and the zinc precipi-
tated with hydrogen sulphide. The liquid containing the 3inc sulphide pracipi~
tate is heated to bdoiling, and about 5 grams of solid ammonium chloride added,

which renders the precipitate easier to filter. Settle, filter, and wash
] lean beaker with water, dissolv-

thoroughly. Pierce filter, wash through into a © ,
ing the residns on filter :uth dilute hydroghloric acid, and wmagh with hot water.

Pilute, heat to expel hydrogen sulphids, and titrate with ferrocyanide as previous-
1y dascribsd., If iron is absent in the paint the sinc may be estimated directly

as dsscribed undsr amalysis of white paints,

e
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_ and various silicates; othera may purchase graphites containing 80 per cent
© or more of grsphitic carbon; and soms purchase products which are very nearly

Soiminie of Sammioation Hey 45 1 e Boe e A

14. nm
E-uuto as uml in tln ﬂ.ltrato trou the nm wlphida.

RESI

: ?nu uth -odiu carbomate as previously described. Dissolve in
water and filter. Iron not previocusly dissolved will rsmain on the filser

ag ferric oxide along with any barium that may de present. ZThis residue afier
thorough wasiing is dissolvsd with the afd of & emll quentisy of hrirechlerie
acid, the barium precipitated as usual, and ths iron eatimnted 4n the f£iltrate
from the barium sulphate. The silica and alumina are estimated as usual.

16, ILEAD SULPHATE

Dotomino the condinsd lnlphnric acid as doscribed under anmalysis
of white paints and calculate to lead sulrhate in the absence of calcium sul~
Phate. If calcium carbonate and calcium sulphate are both pronnt the nitr:.c
acid-alcohol separation should be used.

17. GRAPHITE PAINTS

. The term graphite as applied to punn doas not neosssarily mean
that such paints are composed of graphite wholly or even in part. In fast
thers is no accspted standard of purity for graphite itself, One paint marm-
facturer may purchase a natural graphite for hie lins of graphite paints which
contains 20 per cent of graphitic carbon, the other 80 per cent deing silica

pure graphitic carbon, prepared electrically. While it is a far from settled
question, perhaps the majority of paint mamufacturers and those who buy graphite
paints under strict specifications are of the opinion that a graphite paint :
affords bettsr service value when it contains in part something besides graphitic

carbon.

IF

18. COLORED GRAPHITE PAIRTS

' Having established his graphite paint on the market, the manufacturer
soon has requeasts for colors other than black, and in order to meet ths require-
ments of his trads hs finds it nscassary to a.dd considsrabls amounts of tinting
pigments, with ths natural result that in time many of his formulas contain

little or no graphite.
The following analyses will give soms idea of ths pigment combinutiona
to ts found on the market: i

1. IIL 1II, Iv.
NKatural Olive Indian Seal
Graphits. Graphite.  Red Brown
_ Graphite. Graphite,
Par cent, Par cent. Por cent, Per cent.
Graphitic carbon . . . . . & & o « & 32.14 21,88 T eee " 5.31
: Caloivm carbonat® ., . ¢ o o o o o o 43,88 19.18 44 .59 36.13
" Magnesium silicate and silicats . . - 25,00 coe 12.17 33.72
ochr' * e . . o @ . e o 3 ® ° . ° o eeo . 58.95 [N N ] a9
' 34.856
rcrric oxidg s0 » & © o L] * . s © 0 : R e . ‘30% .
’ ET 10000 TI00.00 ~100.00

100,00
| 0007-SWP-000007299
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The pigment portion of one sample analyszsd by the author was nothing but
Esystone filler; another, carbon black, which while as expensive as ths ordinury
gradss of graphite is nevertheless radically different. Craphite paints which
are sold according to spacifications for ‘structural iron and steel work are usually

high~-grade products.

i
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DETERMINATION OF THE TRUE LEAD' CONTENT, Pb3 ,
PAINTS CON¥A. iING CARBON AND OTHER MATFRIALS:
FITH THE TAl. SULPHATE TITRATION WHEN THE

ey
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Schsdule of Eiadinutlon No. 75 ' - ' .. . Bheet 3

a Tallrend pnlnt of this type. ' 2mall amounts of unextracted
oil doss not interfere with this determination. -

Thies mathod givea th~ 'True Red Land contant, PbaOy4.
anly. For imdtancoe, If the r3 lead pigment ueed con!aiis
o2t Trua Red lsad, then this wethod determines only the 93%
-which $2 Phi0y anﬁ dosas not inaluds the other 84 which ia
Litharga, POO, To calculata the tolal number «( pounds of
auoh’ fad_g2nd plument usad, (such as 303 dry), it s thus
nacsarary o ‘dvidn Lhe waight of Trus Rad [ead doterainsd
a8 atoye by .G or #hatavsr ia the true Pozl4 content of the
finl Land ploment wnad.

12

QL?E?}A EMATHOL -~ Welgh out exaatly tao grams Ferrouo Ammon-
- dum Sulfats, tesnsfar to bsaksr, add 350c¢ dilute HO1l and 78

- co water, and stir till dlesolved. Then add ¢xaytly 1 gram of

rizmsat {or 8 Inxzer avount 4if only a smal) percentazs of :
Pb304 18 preoaeatd, boll for a fev minutes, co0l and titrate - ?
with N/§ R3%1507, ualing Potsaslum Ferrioyanide as {ndicator. -
The nusder of ¢4 yoquirad for 4 blank of 3 grams fsrrous salt -

ia doterainad. : B o

[}

[P PO

Sudaujation: |
.53;59 ra3°d. £n2 blank - Nol:or gnaple x Pb30¢ faotor of K;0rg09 % 4ty =
) 1173“7’8?'3335%! -

" = PAT ceat uf Pdydy
1oy §/5 Ra0rp07 = 0.0885 g Pb30y

)

- - " This method glives the Trua Rai Laag content,
Flavg, ond 3 For instance, if the Rad Lend pigrant used
‘contAins 93% True Ro3d Lead, then this method deterainas oaly :
the 93% whioh 1s Pb304, snd doasz not include the other 8% whi oh
is Lithargs, Pb0.v. To caloulate the total numbar of pounds
of such aad"na?,d Bigment used, (suoh as 301 dry), i% is thus
necessary 10 divide tha weigh%t of Trua Rod L33l determined as
nhove by ,03 or whatever is ths true Pby0, content of ths Fad

1aad pignent used.
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o« ' _SCHEDULE OF mmmmmr No. 86

Issuad. by Pa.int
Regearch Divigion .
Detroit, Michigan
.July 15, 1932

STABILITY TEST LEADED ZINC AND OTHER BASIC LEAD SULPHATE PIGMENTS

GENERAT,

This test should be regarded as tentative,
This test is based cn the reaction which tekes place when

R A s T T

Cant

Basic Lead Sulphate pignents, such as leaded Zincs and Sublimed White .

Lead, are rubdad up in Glycerine, producing a pinkish discoloration,
more or less pronounced, depending on the particular pigment, grade
of Glycerine, temperature and light corditions.

Some Basic Lead Sulphate pigmentis which develop this colorx-
ation rapidly show a similar temdency in certain wehlcles when exposed
in paste form to nltraviolet 14.gh'- ard much more slowly on exposure
to sunlight in a paint film.

This "Glycerine test" is easi.ly performed and serves to
dlstinguish Basic Lead Sulphate piguments which are relatively light
stable from those which are relatively unstable.

In order to avoid misleading results the test mmst be .
conducted under carefully controlled conditions and against a standard
of »roven siadbility in warious vehicles under ultraviolet 1light.

~ GLYCERINE FOR TEST

.Because of the sensltiwvity of thic tes” and variations in
different OGlycerines, a stock of tested Glycerine wili be kept a, the
laboratory of the Ozark Smelting & Miniug Co., Coffeyville, Kansas,
and. npp‘..;ed ‘2;o,the different lavoratories on request.,

TEST PROCEDURE -

E Four grams of I.eaded. Zinc or other Basic Lead Sulphate pig-
ment 1s placed on a glass slab and 2-1/2 c.c. of Glycerine added.
Thorough 1ncorporation of the plgment with the Glycerine is effected
with a spatula. ' A portion of this paste is spread on a plece of plate

. glass spproximately 2% x 12" to form a smear the width of the slide.

and 2" in length (2" x 2% gmear).

A space of 2% ig then left on the slide and then a smear (f
the standard Leaded Zinc is put on. Up to this point it is essential
that the operations be. conducted in a dull 1isht only, not dbright
daylight or direct sunlight.- The Glycerine is to be used at normai
room temperature. ‘The plate carrying the smear is then placed in en
oven and maintained at 80° C. for one bhour. Al the expiration of
this time, remove from the oven and cool at roum temperature for
fifteen mimites.
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Séheduiqot Examinatio:z No,; 86"".,». e et uesue .;.’_. - Sheet #2

A fresh paste of pigment and glyusrlne is now %0 BO made mad
laid down against the heated and coo’ed smear. Thiz paste mist ba
freshly made and not a portion of the first paste held over. Examina-
tion is then made for change in goloratiom of ‘the particular pigment
in the heating with Glycerine. Due consideration must be glven the
flatting effect of the hea® on ths puste, the c.ha:zge in the coivl only
is considered.

Each pignent is examined against i%self. The use of the.
atandard is a check on the test and no#: on the sampie under test. If

properly conducted there will de no change (or at most a fain® apparean+®

darkening due to flatting of vehicle rathar than of the pigment) with
the standard pigment. The discoloration, if any, may be reported oa
a nmumerical system using the standard 1igh+ sensitivlty char® in
estimating-

G% = No chazge -
6o - Vezry faint da.rkening or pi.nk
6° .. Fagily detectable darkening or pink
03 «~ Decided darkening or pink
-~ Considerable daxkening or pink
65 - Salmon red or’ Yelluw red .

A test result of 'between G° and G2 on 4.2 dvy or 1526 dvy
a.ppears to represent a saiisfa.tozy pigment for general usage. Shocks
on band mamifactured prio:’ 4o April 1932 may require a %olerance of

Unless the condiiions above specined as to the degree of .
1ight permitted during the prepavation of the sample are atriclly ad.
bered to, the results may be mlsleading.

o ’

ol | \
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' ' Isgued by Paint Resea,rch
Division, Detroit, Mich.
Jamuary 4. 1933
m;wmon SHIPUENTS
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(Federation of Paint & Varnish Production Clubs -- reviead 11-1 32)

AEPARATUS & MATERIALS
1. Ofil - White Refined Linseed 011 (Acid No. approxizately 4).
2. Balancs -» Regulation I.a‘boratoxy Balancs-

3. Burstte ~ Accurate .one cubic centimeter bureite, gradusted in ienths of
a cubic centimeter, or the a;pparatns known as the Bro'rn
Buretts.

4. Muller - To have rubbing face of from 2-3/4* to 3%. Face to be free
. from blowholes and flaws. '

5. Rubbing Surface .- To be 1ithographer” s sptone ov Polished Flate Glass
: Slab, that has been ground to a satin finish vj.th a maller and -
fine emery flour wet with kerosene.

\ 6- Tinting and Strength Tosts - (a) A standard Ziac Oxide paste in-o0il in — -
tabes for colored pigments )
. (b) A standard Ultradarin~ Blne paste in
oil in tubes for thite piguents.

7. Balanced wotch glasses or counter balanced weighing pans.
8. Flexible spatula for mixing oil and piguents (3% blade).
9. Z¥rench scraper or bod.y glaze scraper - with true edge (3' o 4" wide).

10. Bright tin panels or clear glass slides (for exhibition of color daabs).

EXPLANATION.

1. 011 «» White rofined linseed oil with an acid number of approaimatoly 4
ins generally acceptable for white and colored plgments. Sone
pigaents particularly earth colors have a slightly greater
tendency to flood in refined oil than when mulled in raw
linseed oil. Ths use of two rather similar olls would call
for additional equipment and be the possible source of error,
so for simplicity we suggest ‘the general use of refined lin-
seed oil. It is necessary therefore that all colors should be
examined immediately sfter having been placed on slides.- Oil

- : sheuld be changed frequently.
N o The use of bodied oils or varnish is essential for scus trades.
° This point is ons that should be arranged for between the 1ndi
vidual buyer and sellers .
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Balance - Should be the regulation laboratory balance, sensitive enoush

Burettes ..

to be accurate to threec decimal places. To be used in welghiry
dry plgnent, oll arnd reduction or tinting pastes,

Should be either standard one cutic centimeter bureties, grag

unted in tenths of a cublc centimeter. (pet.cock controlled)
or the spprretus Xmown as the Brows Durebts. which coasists of
n 221l rescrvolr to supply the duratke, Thls burette is gr=a.-
nzted in tonthe of a cuble centlmetsr and ie stop-coelk con.
trolled. Tha tips of =1l burettes should be grouni opticalic
ila%. Xo drospers or wsighing bottles should bs uaed.

thallexrs -+ Sh2ald be of tﬁe rtanderd typs on the maxket with o exiading

()

(v)

B

-1, 3J7% 8reea Sa2l Zins Oxids

foco of froa 2-3/4" to 3% dismotar. Tae foon should ba fraa
froz tlewsbeles and other imperfections. Tue nse of "walshitnei
mllers 1s not recoumended.

Rubbing Su=faces . Should be 1ithogzrepher s stones or Ground I’;Ie.ta Glass

Sindbe. the sarfaca eof which are kept sharp by =and Ylasting |
wlii2n negssesary. Different elabls or stones should be avelleble
far RED. YZLLCW. BLUE CREEN, BLACK and WHITE. if nt all
poasible to guard sgninagt contemination.

Tinting =pd Stveng’h Teata shonld te made vsing (a) Zine 011
Pazite for colors. Recoumended foisumlse for Wnlte Zine Poste:
=5 ther :

Ground Fine end plmced
64% Porpy OL1 in gmnll collzpeitle
2% Calciwn Stentgte : tuhes. _
1# Turpeatine

This formula ylelds a chort paste, handy to use and which has
1it*le tendency to gsttie. .

or 2 - 90% Grsen Sezl Ziuc Oxtde Mixture plazed in
: 104 Refined Linseed 011 tuheq,
1# 4 hour conked Linseed 041
(5608) -

This formmla ylelds a paste, that is =lightly stwingler than

.. #1 asd settles very little,

 Seume romifastorers prefvr the use of Zinc Oxide ground in "C"

ar 000" 11thogrephic nil.

Tinting & Streagth Testz for wilis piguents should bn made

uaing z'b) e tlur paste in oll. JRecomnended formulae for the
. blue pastetw Zither
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9.

1o 140$ Ultramarins Blus - Ground fine and

504 Poppy 01l Placed in small
3§ Calecium Stearate collapsidle tubes.
2# Castile Soep .

1/2# Turpentine

This formula yields a short paste, handy to nse and which has
ltttlo tendency to settle.

or 2. 70f Ultramarine Blue
27} Refined Linseed 01l
3F 4 hour cocked Linseed 0il (560F)

This formula yields a paste that is sughuy stringler than
#1 Blue fomnla. . _

Fhen rumning the tinting tests or gtrength deieruinations dry,
dlue or dry white pigment should po% bs added to a mulled
sample under examination. as this calls for additional malling;
t2 iuncorporate the tinting pigment. The objections to this
method of procedure are as tollou;u

1st .+ A waste of time and energy

2nd -» Additional mulling may develop color that 19 unobtainable
in the plant.

3rd -+ This is contrary to geneial plant practise of tinting-

It 48 also considered a waete of time to weigh up and rud out
portions of the contrasting dry piguents— foo fnstance, a dry
sample of a white shipment and dry blue. The white has already
been rubbed up for shnde and is available on the slad in pasts
form for tinting purposss. Then again the hardness of each
Pignent must be considered when dispersing color.

Balanced watch glasses or counjfer balanced weighing pans ~ should be used
in weighing out the samples of dry colors, olls and pastes.
Tor regular control work we recommend the use of the burette
in measuring the oil used instead of the scale because of the
simplicity., speed and tolerant accuracy of the buretts., In
case of doudt and dispute over any coler, all portloms should
- be mighed.

Flexidle spatula for mlxing oil ano. piguent shonld have a three im
bl&dﬁ) . . .

l‘rench Scraper or Body Glazing ScmperD ghould be used in smoothing down
the color dmubs tha* are placed on the glass or tin. sc tlat
toth shirmont-and ghandzrd ere seen on the same plens.
Scrzper shiovld have a biade that is abdout 39 or 4% wide wiia
& good stzaligh* edge.
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10. Bright Tin or Clesr Glass Panels «~ should bs used for observing color
meiches. If glesa s ueed rud outs should be cbrersed from
tke top and pot throvyh the glase for we are interected
eainly in how colors locl: on top. Looking at thes under sida
of rub-outs on a glaes panel 1s useful if properly inter-
preted. It should not rermit to modify ones Judgement of a
color as made from the top aide.

METEOD TO B¥, IOLLOED 1Y BUERING QUT PIGWERTS,

Cerefully weigh out samrle of rigment to be tested and covnter -halence with
the standerd ssmple. If oil iz to be welghed, edd oll to the dry sauples
accurately. Tranefer the mase to the rubbing elab. If oll 1s to be ,
mesnsured, tranefer walghed samples of the pigments to the slab and add oil
by dropping (slosiy) frem the buretté, working up paste with the mmall
spatuia all the nhile. Be-sure to allow enovgh time for durette to drain
to its true level. » : : T

When 1) dry pigment is worked up by means of spatvla, the mass should then .

bo pulled. Tho stoke shouid be from 3 to 4 inches wide, and fram 12 to 15
inchos in length. In counting rubs given & color, one stroks up end one
stroke back is consldered gne rub - pot fwo rubs. MNuller should be allowed
to traveler up one side and back the other side. twisting muller elightly
at the top and bottom of each half stiroke to help work the pigment in.

A plgment demanding 200 rube shell be “picked vp* .after each SO ruhs
L ] [} L} m [ L] .

L) " 6 " 40 @
n . " 100 ® “ n " u " n 25 W
" L) " 5 = " " » " " " 35 0

By *pickinpgup" we mean that face of muller shall be scraped with the
spatula and the paate on 3lad gathsred up in a daud once sgein, Then mull-
ing is started once more, - R -

When mnlling is ccmpleted, shipment and standard eamples are placed in
Joxtaposition®on a clean plece of dright tin or clear glass. Daud shall
be about two inches long and at least an inch wide, The ¥rench Scraper
shall be lightly drawn down over the pastes to even off the ridge and so
present both dauds on an even plane. Mass tone should be judged immedl-
ately. Observation for floating, bronzing, etc., should te taken mote of
efter 2 or 3 hours, 1f this fact 1s izportant to the consumer,

Tinting Value or Reduction should be run ad follows:~ Welgh up the re-
quired amount of the mulled paste from slab and counter-balince with the
stzndard sample. Then add the correct amount of the *Reduction Paste® tr
ghipment and counter-balance. Next thoroughly mix the pastes on the
wztch glass or welghing pan and transfer semples to ths slab-mixing them
thoroughly with spatula only, $1ll no more stireaking is noticeadle.
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Transfer saxples $0 the tin or glase, plazing them in Juxtaposition, dzud

telng about 2 inchee long end at leaet an inch wide.
french Scraper and Judge color immediamtely.

Snooth down with the

Strength tests chall be made in a simllar manne: to the reduction tests
excent pourts of reduction pastes or mulled pasies of shipment’are repintad

22 49 necesenry

_ FIGUERT RUR CUT SCHEMR

fglar Grens
or of
Cleoos ‘Color
C.F. Iron Blurs 1.0
C P. Iight & VMediun
Fara Torerr - 0.5
C P. Domrk Parse ‘
Toners 0.6
10% Pare Toners .
on Whitivg 1.0
C.P. Toluidine : 0.
C.P. Light Chruoe ) .
Gresn _ 10
C P MYed. Chrone
Gireen ’ 2.0
¢ P. Deep Chrome
Green 1.0
25% Orinderis |
_Creen Light 1.0
26% Grirder”s
Green Mediwm 1.0
25% Orinderta
Sraen Deep ’ 1.0
C.P. Chronium Oxide 2.0
¢ F. Primroese CThrowe
Yallow T 1.0
T P. Light Chrams~ .- .
» Yellow ) -1.0
C:-P. ¥ed. Chraic - ~
TODO' : e luo
C.P. Park Chrome .
Yellow S 2.9
£ P. Zlaz Yallow : 1.0
Enelish Vermil. 2.0
i trennrine Blue 1.0
Gobzlt Blue . 1.0
Al Strength :
Corbon Black 0.3
Bonn Black 1.0

c.C.

of
o1,

0.80
9 8

- 0.80

0-50

0 50

0.40

2.0

0.60
X

0.40

0.40

)
&

0.

° o o
5 8 &

)

P2000

<

88 8883

Q0
Py

3

Kualls
- or
Ruhe

8

g3 8

8

50

€0
1ce
155
160

150
100

Redustion Grama
of Reducticn

Peete Lo Groucs
of Mulled Faatn

5. 1
5 1
5. a1 -
2.1
5. a1
2.1

- <1

LU 2\ RS O O I
o

J
-

' .wl

&3

L4
(S I

3 S £ *
P e L

<3

MY BB D
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Color
or

Clasz -

Lamp Black
Carbon Black
Ferrite Yellow
Frenck Tellow
Ochre

Indian, Spanish,’

VYenetian,
Persian and
Light Red
Oxides
Raw & Bt. Slenna
Raw & Bt. Unber
¥hite Leads
Zinc Oxides
355 Leaded Zinc
Titanox
Titaniun Dioxide

i Cryptone

Lithopones
Zinc Sulphide

Jo. 870;:-.00-0

Grams C.C.
ot of
Solor QM.
0.3 1.00
0.3 1.30
0.5 ' 0.30
1.0 ° 0.50
2.0 0.60
1.0 0.80
1.0 0.80
2.0 0.40
2.0 0.60 -
2.0 0.40
2.0 0.50
2.0 0.90 -
2-0 - 0»50
2.0 + 0.50
. 2.0 0.60

IR . pE

2 k]

'
000029869380 0902009%0060

1

e, L T
wdawy ' s e =Y
30
. . '
.. e
Uwn

Reducttom-ﬁml

ceeesece SHXET 6
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Mull of Reduction
or . Paste t0 Grams
Babs. 9f Mulled Paste
lw 2 - !.1

150 2= o1
150 2=.1

1560 2 a4l
200 2= o1 -
200 .. .. 2 - 91
100 Tor vhites use .1 - 4

100 Ultramarine Blus .1 = 4 -
100 Redustion Paste .1 - 4

100 : ol =4

100 ole=2

100 dewdg -
100 .1 bad 4 : ;‘.
100 ol @2

Ly 1




Detroit, Michigan
June 15, 1934 -

DRYING QUALITIES OF SEMI-IRYING OILS

1. STATEMENT

. Because of lack of constant temperature, consiani i e
immidity and constant illumination facilities, drying tests -~ o
especially if pigmented are made on a comparative basis using
" a standard oil. Dryilng tests made by pouring the semi-drying
oil on a vertical strip of tin results in such thin films that . ..
. important differences which would occur 1n & pignented product.
are utﬁ.cnlt to evaluate. - BEDRAE

Ia order tc -pread the &rying uterval su that dife- - - -
:t‘orencea in drying qualities Decome more noticeable, a pigment -
. ‘was selected which retards normal drying, vis: Ferrite Yellow
T Light, having no caicium or soluble iron sulphate salts.

e : : »

2. ng%ag | v
- Soybean 01l otandard. Preserved from contanination
’ and oxidation. . . :

(b) - Perrite Yellow (Light) Stanéard. Tree frén calcim‘f
o compounds. Contains 86.5% Fe¢.0, equivalent and not
more. than 0.002% soluble iron salts or 1.0‘ (803).‘ ’

@c) - Grmd d glass plato or stone ala‘b.

gc-,,.rW;—-‘\ﬁm.?# -

! (d) - Glass muller having a :tace of a proximtely 3 1nchu o
' dianeter and 'eigung abous 1-3 4 2be,

_ (g) - Steel ipo.tula. , : C

(h) - Prepa:ea. standard drier :olntion. 8 g.nm of thi.ch hal B
.the equivalent active mta.l Inead a.nd uanmue content i
or 2 pllm (31). L ‘
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1oy desired portion o: the following Bigalion drier?
2omu1a can be accurately made w» "and preserved in small "ﬁtishtl

1.55 1v. of m.al I.ead equivalent. o‘btained. frm Bougen _

or Funodex Lead Solutions. -~ ;.7

0.051 1bs. of metal Manganese equivalent,’ obta.ined fx'qn

Soligen or Naodex Mamganese solutlion. .

ruxpentine = balance needed to cunpleteeformh on
. J]on 'basilo ww..m_

. 4. FEORETIONS’ OF DBI¥R AWD OIL

' © NMve volumes = neamed n'cm a ‘bn.retto,‘ of. D 2k _

E ars thoroughly mixed with 95 volumes of ihe.oil: ,;sg;,'be eva.l'nate : ‘ o B |
. - ) .me:nataly beforo 1ncorpcrauon. Ii.h the p Gz ” :

Y 2%

.._-.~ -

: : 13 co of the Oil-Drier m:lxtnro are a.dt_led to :§°
rerrlte Tellow I.lght and mulled 25 timu with onlys

-

*

- "ul‘,
Lt
oy 2% "qﬂ’
>

A\Llﬂm

6o PLI!'!nW’! AND mmm

ner as to produce a film thickness of 0,002 1nch-§
. for ‘sploning are not a.'raua.ble then’ brush_ov.t :$0%
specified - &hicknessa '

_ " Place the standard pane‘l preparad. au above which serves.
: . w w .- .a8 the -standardifor-ecmpariscn oLi ATHR S PN : :
RE -panels of the oils to be ewaluated in a veJ.l. ndxted. well’ ven
' ~i-laked pluo‘ free from excessive dus’ and note the time require
- ouch'.,md mbaeqnen*“' 'md:"lon further, drying. 8

6",»-."‘

e
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