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THE COMPOSITION AND ANALYSIS OF ZINC-LEAD PIQMENT,

by
EVANS W, BUSKETT,

Zinc-lead pigment has generally been spoken of by the
trade and by chemists as if it were a mixture of zinc oxide
and lead sulphate, It can, however, be proved by a few
sirmple experiments thet there is a chemical combination
between the comnonent parts of thi- pigment,

It has been generally conceded that the lead exists
as a basic sulphate, (Pb0O, PbS04,) the supposition being
that all the lead oxide is corbined with the sulphate,
However, tihe decided pink tinge that some pigment shows
is undoubtedly due to the presence of lead oxide (Pb0O)
in an uncombined state,

Zinc is present as oxide and sulphate, There are
also probably zinc and lead sulphites, It has been susgese—
ted that there may be carbonates in this pigment, but
this is not probable as the high temperature cf the fur-
nace, the complete combustion of tihe fuel to COR and the
large excess of S0R gas in the bagroom would tend to
prevent their formation, There is also a chemical combin-
ation hetvwen the zinc oxide and the lead oxide whié#Vis

probably a zinc plumbate, e .

----- b

Some light can be thrown on the subject by tie foZl =

owing experiments:=-



#L. Mix 50 grams zinc oxide, 20 grams lead sulphate
and five grams lead oxide,this being about the proportions
in which they occur in the pigment, Chemically pure salts
should be used , the mixture should be thoroughly ground
together and a portion taken for a test, Mix this test
with turpentine and spread on a plate of glass, It will
have a decided red color due to tihe presence of lead

oxide,
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e r:st of tue mixture in a crucible or scori-
fier and heat to redness in o wmuffle, when cool mix some
of this pigment with turpentine and place beside the first
test, The color after heating will be decidedly whiter
than vefore, While the heated product nmay not be perfect-
ly white it shows that most of the lead oxide has under-
gone a chanse and the conclusion is that there has teen
a combination between the lead oxide and the lead sulphate
forming basic sulphate, |

However, experiment #2 shows that this will not account

for all the change that evidently takes place,

o]

#2, Hix 5 grams of lead oxide and 95 srams of lead

sulphate and heat as in experiment #£l, testing with Turp-

f

entine on a plate of glass before and aft-r heating, .

It will be found that although the pigment is whiter

[}

after henting than before, the change is not as matkedfgs

in experiment #1, and that there are streaks of yellow



lead oxide through it, showing that all tre lead oxide
will not combine with the lead sulphate under these condi=-
tions,

#3, Mix 5 grams of lead oxide with 95 grams of zinc
oxide and treat in the same warnner as in the otiier tests
It will be found that the mirture is decidedly whiter

aftecr heatin:-

=)

the amount of yellow streaks remaining

being mﬁch less than in experiznent #2, This proves con-
clusively that there is a combination between the lead oxide
and the zinc oxide,

As chemnically pure reagents were used in th 8XpCY=-
iments there could have been no interfering compounds, 'he
Tacts as stated are therefore conclusive and that a chem=
ical reaction doss talke place is evident,

In maxing these experiments care nmust ve talten that
the temperature is not above redness and that the tests
do not remain in the furnace too long, Unless thexe
precautions are taken no results will be obtained,

Sulphur dioxide exists in the pisment as a sas and
probably also as lead sulphite and zinec sulphite, Im:ﬁ%h

manufacture of zinc lead pigment sulphur dioxide is[ﬁd be

avoided, Paints containing sulphur dioxide narder 1n the

.....

cans and become worthkless, The limit that a pilsm nf sﬂoqu

contain is 0,057,

'''''

,.w

zinc sulphate is another comstituent tiat is detrl—
mental, If much zinc sulphate is present the paint*will

wash off. Only 17’21nc sulphate is allowable in plguent,



The methods of assaying pigments described hers
were developed in the laboratory of the Ozark Smelting &
Mining Company, Coffeyvills, Kensas, and while they are
not extremely accuraste, they served the purpose very well,
Results generally figure out within one half of one per-
cent, of a total of oné hundred, If the analysis figurses
out within this limit it is reported, no deductions or
additions being. made to make an even hundred
Total Zinc:=

Weigh one ram of pigsment into a #3 bealer and add
a little weter and stir to make an emulsion, aAdd 1lbc,c,
of hydrochloric acid and stir until ail the éigment is
dissolved, This generally takes only a {few minutes althougiz
heat is sometimes necdessary, Dilute to 200c.c, with
hot water ond titrate with a standard solution of potesz-
sium ferrocyanidaﬁsing uranium acetale as an indicator,
Zinc as sulphate;-

welsh ten nrams of pigment into a .Z3 beaker and odd
200¢,c, of hot water, Boil for five minutes, filter and
wash with hot water, The filtrate will contalin sore z;nc

S

oxide and rwust be filtered again through a clean filtbﬁ;
Wash the filter with hot water, To the filtrate a@&jl5y;s .

. ’
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.....

¢.c. of hydrochloric acid and 1lOc,c., of a standard golur

.....

tion of zinc, one c,c, of which should contain one per’’:

'
RN

cent. zinec, Titrate with a standard solution of




sium ferrocyanide, subtract the zinc added and divide by

ten,

Suppose the strength of the ferrocyanide soluti

on

was one and that it took 1%,R2c,c, of it to precipitate

the zinec, we tien have:-
12,2 - 10 = 2.2, 2.2 « 10 = 0,229 zinc as
Lead as sulpnate and lead cs oxide;-
Thi Terad oo oo hat \] N A o 1 de ar
The lead as sulnhate and the lead as oxide are

mined in the same portion of ore, Weigh one ram of

sulphate,

doter-

pizment into a #2 beaker and add 50 e,c, of a 307 solution

of acetic acid and boil for five minutes,Filter into

43 beaker, allow to drain but do not wash as tihe lea

a

¢

sulphate will run throush an ordinary filterwhen vmshed,

The lead sulphate which runs through the filter will

balance any lead oxide that is left in the filter by

not washinz,

Wneii the assay has drained remove he Tilter from th

funrnel open it and wash the contents into tne ;2 veslker,

" placing the paper also in the beaker, and add 25 c.c

of armonium acetate solution, ( This solution 1s made

by mixing one nart of stronger armonia with two part
307 acetic scid, It should be acid,)

Place hotn bealkers on the stove and boll, Rub

s of

do’ﬁ

the sides of the #2 beaker with a policemean and wash,

Titrate wit: a standard solution of wrmonium molybdate,



using a freshly prepared solution of tannic acid as an
indicator, |

The result obtained from this titration represents
the 1esad as sulphate, To complete the assay add the
filtrete from the i3 beaker and titrate again, The addi-
tional result represents the lead as oxide,

Suppose the strength of the ammonium molybdate solu-
tion is one percent, and that the first titration took

23,4 ¢c,c, , and the second 3,0 c,c,, we would then have:-

Lead as sulphate ——--=——m—mmmmmmmee - 23,47
Qr:,(q £y 'q'.(q ____________________ — q ("-_'-f
eat a5 oxidae [P k) >

m 1 -

Total lend =mmemwm e e e e e 27,07

Some objections have benn made to this method elaiming
that lead sulphate is soluble in acetic acid, It is slight=
ly soluble but not enoush so to materially affect the
results, Tne following figures are taken from Comey's
Dictionary of Solubilities;=-

. Not more soluble in dilute acetic@cid than in water,
( Bischof,)

Soluble in 22,816 parts ofiwwtar at 10°, (¥resenius
A, 59, 1R25,)

Soluble in 31,569 parts of wzater at 15°, ( Rodwell,

C, ¥, 11, 50, )
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goluble in 13,000 parts o Kremers, pPozi.

85, 247,)
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Sulphur dioxide:-

The assay of the pigment for sulphur dioxide, al=-
though a simple operation, is the most important assay
made 1n the laboratory of a zinc oxide plant, and
samples from tie bagroom are often aséayed in addition
to the daily packout,

Sulphur dioxide is determined by titrating an acid
solution with a standard solution of lodine, using a so0l-
ution of wheat starch as an indicator,the solutions are
prepared as follovs:-

Weish 0,397 grams of resublirmed iodine into a #2
beaker andadd one ram of potassiun iodide arnd 5 c,c.
of water, Stir until dissolved and dilute to one liter,
One cubic centimeter of this solution corresponds to
0,0001 gram, or 0,0l ¢ sulphur dioxide,

To prepare the starch solutlon toke about one ram
of wheat starch and wrlnd L ia morﬁar with 10 c.c, of water,

.....

Pour into & #2 beaker and ddd dbout 100 c,c, Of hot water,

-----

This solution should be Treparei oach day.

Welgh one sram of “;;m91 ﬂto a /2 besker and add
100 ¢.c., of hot water Qﬁﬁ 5 c. C~'Ox nydroehloric acid.,
To this add about 10 c.b;'of starch solution and titrate
witlh the standard iodine solution until the Dblue color of

the assay is permanent, The number of c.,c. will sive the

percent, of sulphur dioxide in hundredths, If the burette



read 6.4 c,cs then the amount of sulphur dioxide would
be 0.064 , Duplicate assays checlk within 0,01 of 1,0 %,
Water is determined by weighing ten grams of tie pig-
ment into a casserole and drying at 110° for one hour,
It is then reweighed and the loss in weight divided by
ten. If the second welgzhing was 9,995 grams, we would
have ;-
10,000 = 9.935 = 0,045, 0,045 +« 10 = 0,0045 grams
or 0,45 7,
We now have all the data neccessary for calculating

tihe composition of tre piyment:-

Total Zing ==—mem—emec——————————————— 48,97 4.
Zinc as sulphate =---——--mmmmmmmmeem 0.22 7,
Zinc as oxide ==—==-- 48,97 - 0,22 = 48,75 7,
Lead as sulphate =-—-————mmeemeemea 23,40 7,
Lead as oxlde ==m--meecce— e ———— 3,60 7,
Sulphur dioxide —=-=--———-=cemom———— 0,064 7,
Wabter m=-—=-—————o— oo oo 0.45 7,

65(A.Wt.of zinc):161(210ol,Wt,of zinc sulphate) = 0,22 : X,

0.61 7,

o
1

65(A.Wt.0f zinc):81(Mol.wt,of zinc oxide) = 4875 : X,
X = 60,75 1.
207(AWt.of lead):303(iol,¥t,of lead sulphate)= 23,4 : X,

i
1l

34,25 4,
207 (A Wt.of lead):223(Mol.Wt.of lead oxide) = 3,6 : X,

X = 3.87 4,



Composition of the pigment:-

Zinc oxide =-==-mmmmmmmmmeeee - 60,75 %,
Zinc sulphate =-=---mmm—memeen 0.61 %,
Lead oxlde =—=m——mmme—mmeeeeam 3,87 ,
Lezd sulphate =-=---e-camamee- 34,25 7,
Sulphur dioxide ~==-==--eeecw- 0,084 7,
WAty =mmmemm—————— e e e 0.45 7,



Joplin, Mo,, 5=18=07,
Faculty of the Missourl School of Mines,
Rolla, Mo,,
Gentlemen:=
I hereby make application for the Desree of
Metallurgicsl ingineer, and respectfully submit for your
consideration the enclosed Thesis,

Yours vruly,

s K Boaht
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