ANACONDA LEAb PropucTs CoMPANY

FAST ClIICAGO INDLANA September 28th, 1933

ir. TredericY Luist, Vice~Iresideat,
inzconda Lead Troducts Cougany,
Reom 1720 ~ 35 Eroedway,

New Tork, Il. T.

Dear Mr, Laist:-

I em enclosing a description of & "Frocess
for the lManufaciure of Eesic Zulrhote Tigment" with
: attached mewmorancum by Ixr. Bowman wiilch outlines the
? Trocess we ere now usinz for the rroduction of basic
lead sulrhate fer.use in the manufacture of leeded
zinc oxide &t Zest Cuicage. This Informetion hes
been rrevared {cor use by the patent attorneys in
rreparing an errlicetion for a ratent on the process.

The inventor of the process is
!r. Stephen i, Stockdele and the ratent, if obtained,
should be assizned to the inaconda lead Products
Compeny.

It is our understanding that i% is doudbtful
whether e patent will be grented on this process; how-
ever we desire to have the apvlication made in order
to prevent anyone else from obtaining a ratent on the
varticular fectures which we have found necessary to
produce a satisfactory vroduct.

Yery truky youx

2
Supe rin;é)dent.

GET's
encls.
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ANACONDA LEAD PRODUCTS COMPANY

EAST CHICAGO, INDIANA : MEMORANDUM
TO: ¥r. G. E. Jobnson, Superinterdent, DATE  September 17th, 1933
(Building)

SUBJECT:

The atteched description of & "Procsss
for Manufacture of Zasic Sulphate Figment"
describes the method of producing Basic Lead
Sulphate &s developed in the Research Depariment
end now used at the White Lead Flant.

This description was prepared by
Xr. Stockdale to be forwarded to Mr., laist for
use by the attorneys in preparing an application
for patent on the process.

. The idea and the development were
Wr., Stockdals's and application should be filed
in his name as.Inventor,

RCB/s
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FRCCZTS FOR VANURACTIEE OF EASIC LTAD SULTHATE FIZLT::

oy

This inventicn reletes to 2 preoecess of msnufecturins basic lead
sulrhate tigment frcm tasic lezad carbonate ty treatment of the latter
vith sulrhuric acid and csustic soda, ard garticularly concerns itself
with the control of various factors which directly affect the important
vhysicel properties of the yroduct and its worth as a vigment. The
following is é clear and exsct description of the rrocess tozgether with

‘data showing the influence cf wverious fectors &ffecting the rhysical
properties of the pigrent such as will allow others skilled in the art
to carry out the same.

Basic lead sul:zliate is an impoft&nt comuodity, and finds many
aprlications in the arts esrecially as a pigzent, and, es such, it
possesses peculiar advéntages not common to other pigments. Frevious

‘
practice in the manufecture cf this pigment hes been to subject lead
sulrhide or galena concentrates to the action of heat in a suitable
furnace wherein the material is cublimed in the presence of okygen and
the resulting product, consisting essentially of lead sulphete, is
recovered in settling chembers and bags. 4 modiricaticﬁ of this methed,
end one which produces & much superior troduct, is to sublime lead or
le#d oxide in an atmosphere of sulrhur dioxide and oxygen in & furnace
of suitable design and recover the product in settling chambers end begs.
These rrocesses are fully described in patents and the technical press,
suffice 1t to say fhat, due-to imrurities in the raw materials used and

the difficulties ia controlling furnace conditions, the products made

by such processes are not always of uniform composition and will be
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found %o vary somevhat in their physical rroperties., Due to these
difficulties, a considereble rropertion of the rroduct muét finelly be
returned for retreeiment ~hich fact constitutes a me=jor oblection to
this methed of manuracfure. '

Frox 8 ypractical viewpcint; the actunl constitution of basiec
sulthete vhite lead {s immaterial. The quelity derends mors urcn its
thysicel form then i{t3 chemlcel composition. 4 lerge number cf besic
sulphate forwulees ere lmovwe, ranéiré in comresition from almost FuO,
on the on2 hand, through the so called true basic sulrhate, I-"bSO4'FbO,
to normal lead sulchate, FbSOA, on the other hand. TUntil further
researches have settled the point it cannot be stated whether the
various basic sulgphates are definite chemicel comrpounds or solid
solutions of two or more constituents. It 15 probable that the true
nature is a soluticn of rbsoé in 0O or, whet is the same thing, the
result of the rartizl deccmposition of PbSO4 according to the equation

IbSO' —_— IbSCé'FbO + SO3
and that the ccnstituti:n of the rrocduct dersris uron the conditions of
the reaction, It 1s telieved thet = relationchip exists between basicity
and opaciiy as if a sm2ll srhsre of F»S0, vwere covered with a coating of
emorphous Ib0. The less b2sic sulrhates ere Jistinetly much whiter in
the dry pevder but are less orcque in oil. The ortimum arrears td be
at a roint ebout ZPbSO4'Fb0; on incressing the basicity the rroduct is
liable to essume a yellowish cezst of free FbC.

The present invention coneerns {tszlf with end hes for its
object = trocess for raxin= basic le2d sulphate of uniform physicel
prorerties which ere curobla of clese control by regulating the

conditions under which éhe sare is rreduced, Taving now described
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triefly the rrevious rrectice =nd shortesminss of this art, I will now
describe my cwn 1lnventicn the 2ivantcrea of =hich will be obvicus to

those femiliar 7ith such metters, Iz order to sinmplify the dizalozure
{ *is irnvontlcn, one rvr=ferrei e;;l;céticn will te deczeribed, tut it
is understcod that twe - = = 7, nzv be achieved by certain varictions

in the coniitions

o
1

withcut derorting from the sririt of the invention
or the claims thereto.
I start out with basic carborute white le2d4 froa eny source,

referably, but rot necessarily, iz the form of a2 water pulp of from

e}

(D]
[¢]]

to 4C7% zolids. After sampling 2nd detewining accurztely the

<

rercentage of solids, I trunsfer e rredetermined volume of this pulp
to a treatzent tanx ¢f suiteble size and shape and add sufficient
water to reduce the pulp to chout 30% solids., Iasged upon the emount

by dry weight of white lead contained, a calculated quantity of

concentrated sulrhuric acid, HQSGA, iz added to the pulp and the whole
mass acitated bty any cultable me2ns to secure geod contact of acid and
vhite lead. To n;sist end creed the reuction the rulp is heeted Tty
steam or other means for about 13 hours after whiczh time the follewing
reaction will have taken rlace ‘

| 2ReS0,"Fo(QE), + 3 E,50, — BIvS0, * 200, * 45,0
cr, 1 1b. white lead + .320 1b I,3C, —3 1.172 ;b. I—bSO4
It is desiratle to use a :115@3 excess of acid for two reasons, nomely,
to insure nieximum ch elindnction within a reascnzble time, ond to
proiide an acid aolut1§n cqntgining 211 #he iren which mey have come
into the system from the acid cr from other sources, in e solublé form

capable of being serarztzd Trom the sollds by filtration or decantation.

‘Iron rresent in the waier oc aci? used, if zllowed to rreciritate as
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ferric hydrate, harmfully affects the coleor of the final product even
though present in minute quantities; by maintaining en ecié tulp this
rreciritaticn is rrevented 2nd a large profcrtion of the {ron may be
renoved frem the systen at this roint by serzration of solution

frem soliés. TFor practical rurroses it hes been found that for evary
round of dry basic carberute contzined in the pulp to be treated, C.40
pounds of 100/ EDSOA ig sufficient for these purposes. Uron completion
of the sulrhating operetion, t*he ;ulﬁ is ellowed to5 settle and the clear
solution decarted off.. Tke rulp is agein thinned with water snd the
sulphated rulp carefully edjusted to 23~26 percentage solids end again
zgitated. The temperature of the pulp is then raised to about 62°C and
a calculated quantity of csustic sode as a 20% solution is slowly run
into the tank. The pulp concentration, teﬁperuture, and quantity of
caustic soda added at this point are important fectors end each
influences the physical character of the product. The following

reaction takes plece.

2504 * HZO

o, 1 1b FbSO4 + .0%8 1b HiaCll == (.912 1b. basic sulrphate

3?0304 + 2leCE — Zfbsoé'IbO + Na

or, 1 1b. ﬁhité lead + .40 1lb. acid + .103 1b, NaCH ——s> 1.C7 1b Basic Sulphate
For ell practicel purroses it has been found that from 0.09 to 0.125

nounds HeCH per pound of dry white leed containedvin the starting pulp
is‘sufficient, according to the besicity desired. The pulp is sllowed

to agitate until 1t beccies just slightly acid to test paper vhen 1t is

r.un into another tank, filtered, and washed. The washed filter cake is

dried end pulverized ready for use.

The product formed by these reactions is carable of

considerable veriation in its physical charscter and is dependent upon
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three importznt factors, ncemely the basicity, the temperature of the
rulp, and the rulp concentration &t the time the caustic soda {s added.
The control of these variables as specified above comprises rart of the
tesis for thils invention. To illustrate, as examrles of the effect cf
these varlebles, the follewing date are tabulated. In order to clarify
the comparison and cvoid the use of comraretive numerical standards, the
values are shcwn as relative, -one to enother. For examrle, under the
beading "Iffect of Eusicity" opposit':e "Tinting Strength”, 1 refers to a
higher tinting strength value than 2, 2 hiéher than 3, 4 being lowest,
end so on throughout the t:ﬁ:le, the object being not to confuse the
reader vith actual nuxerical values which themselves require further

definition.

Iffect of Basicity

Fercentage Tbh304 in Product

57,775 54.581% 69,715 73,375
Calculated Composition EbSO4‘PbO 4Pbso4‘SPb0 SFbS0, *3FBO ZPbSO4'Pb0
011 Absorption, Rating * 1 2 3 4
Tinting Strength, Rating 1 2 3 4
Eiding Fowar, Rating 1 2 3 4
Color, Rating 4 1 2 3
Drighinass, Tating 1 2 3 ¢ 4

Zffect of Fulp Concentration

Fercentage Solids in fulp

5% 15% 257, 0%
Apparent Density, Rating * 1 2 3 4
0i1 Absorption, Rating 4 3 2 1
Tinting Strength, Jating 4 3 2 1
Iffect of Tulp Temperature
. - Temperature

3¢ 50°C 75 ¢C 96 C

Tinting Strength, Hating * 4 1 3 2
Brightness, Rating 3 1 .2 4
Color, Rating 4 2 1 3

_ * Rating: 1 Highest, 4 Lowest
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It {s understood that the ebove is only one form of the
application of thié invention., Others &are, of caourse, po;sible without
derarting from the score of the invention. =Zasic carbonate from
various sources may be used elther in &ry or in pulp form, sulghuric acid
of satisfactory purity of eny source or sirength, or other bases such as
caustic rotash or smmonia may also be used, those spscified in the above
application being given merely &s the preferred use. I am fully aware
of the fact that the chemical reactisng inwlved in this process have
been well known for a long time. H§ claim 4s made for them.

What I claim and de#ife to secure by patent, is:

Cleims. - The wording of the claims of th;s specification is left to
the discretion of the attorneys but they should specifically include the
following: .

1. Conversion of basic lead carbonate to normal lead sulphate by
treatment of the forﬁer with sulphuric acid and the subsequent conversion
of the normal lead sulphate to basic lead sulphate by treatment with
gaustic soda,

2. The control of the physical properties of the basicﬂlead
sulphate by careful control of conditions such as basicity,.pulp dilution

and pulp temperature.

s 9/21/33 . -
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