ANAcoNDA Leab Propuets GoMPANY

FAST ClI1CAGO INDLANA September 28th, 1933

ir. Trederick Luist, Vice~Iresideat,
inzconda Lead Iroducts Coumgeny,
Room 1720 - £5 Etroadway,

ew TYork, Il. .
Dear lr, Laist:-

I em enclosing a description of a "Frocess
for the lanufaciure of Fesic Culrhote Figment™ with
: attached memorancum by . Bowmen wilch outlines the
i trocess we are now usinz for the production of basic
lead sulghats fer.use in the manufacture of leeded
zinc oxide at Zest Cuicago. This informetion hes
been rrevared for use by the patent attorneys in
rreparing an errlication for a ratent on the process.

The inventor of the process is
7. Stephen Ui, Stockdele end the ratent, if obtained,
should be assizned to the inaconda lead Products
Compeny.

It is our understanding that it is doubtful
whether e patent will be greanted on this process; how-
ever we desire to have the application made in order
to prevent anyone else {rom obtalning a ratent on the
particuler fectures =hich we have found necessary to
produce & satisfactory rroduct.

Very truky yours

¥,
Superin;é;dent.

GET!s
encls.
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ANACONDA LEAD PRODUCTS COMPANY

TO:

SUBJECT:

EAST CHICAGO, INDIANA : MEMORANDUM
¥r. G. Ee. Johnson, Superinterdent, DATE September 17th, 1933
(Building)

The attached description of a "Process
for Manufecture of Zasic Sulphate Figment”
describes the method of producing Besic Lead
Sulphate as developed in the Research Deperiment
end now used at the White Lead Flant,

This description was prepared by
Ur. 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
lir. Stockdale's and spplication should be filed
in his name as. Ipventor.

RCB/s

N11463.01
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FROCICS FOR VANUFACTURE OF PASIC LTAD SULTHATE FIGLERT

This inventicn reletes to o preocess of manufecturins basic lead
sulrhate tigment frcm tasic lead carbonate ty treatment of the latter
with sulrhuric scid and csustic soda, ard pesrticularly concerns itself
with the control of verious factors which directly affect the importent
vhysicel properties of the jroduct an& its worth as & rigment. The
following is ﬁ clear and exsct description of the rrocess together with

‘data showming the influence cf wrious fectors affecting the rhysical
properties of the rigeent such as »ill allow others skilled in the art
to carry out the same.

Basic lead sul:zliate is an importent commodity, and finds many
aprlications in the arts esrecially as a pigment, and, a&s such, it
possesses peculiar advéntages not common to other rpigwents. TFrevious

\ )
practice in the manufecture cf this rigment hes been to subject lead
sulrhide or galena concentrates to the action of heat in a suitzble
furnace wherein the material is csublimed in the presence of okygen and
the resulting product, consisting essentially of lead sulphete, is
recovered in settling chsmbers and bags. 4 modiricaticﬁ of this methed,
end one which produces & much superior troduct, is to sublime lead or
legd oxide in an atmosphere of sultrhur dioxide and oxygen in a furnace
of suitable design and recover the product in settling chambers end bags.
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 controlline furnace conditions, the products made

by such processes are not always of uniform compesition and will be
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found %o vary somevhat in their physicel properties. Due to these
difficulties, a considersble propertion of the rroduct muét finelly be
returned fer retreetment =which fact constitutes a mejor oblection to
this cethed of menufacéure.

From & practical viewpcint; the actunl constitution of basic
sulthete vhite lead is immateriel. The quelity derends mors upcn its
rhysicel form then its chemlcel composition. 4 large number cf besic
sulphate f:r:ulees_are lnore, ranéiré in comresition from almost FbO,
on the ons hand, through the so called true basic sulrhate, IbSO4'PhO,
to normal lead sulthate, rbSOd, on the other hand., TUnt{l further
researches heve settled the point it cannot be stated whether the
various basic sulvhates are definite chemicel compounds or solid
sclutions of two or more ccnstituents. It 15 probable that the true
nature 1s a soluticn of }"DSO4 in 0 or, whet 1s the same thing, the
result of the rartizl Geccmposition of PbSO4 according to the equation

IbSO' — Ib304°rb0 + 303
end that the ccnstltuti:n of the rrocuct dersrds uron the conditions of
the reaction, It is telieved that = relsitionchip exists betueen basicity
and opacitiy as if a sm2ll srhsre of F5504 wére covered with a cecating of
emorphous Ib0. The less b2sic sulrhates ere Jistinctly much whiter in
the dry powder but are less orcgque in oil, The cptimum aprears td be

at a roint about 23b504‘rb0; on incressinz the basicity the rroduct is

lieble to essume a yellowlsh cast of free FtC.

The present invention coneerns 1tezlf with end hea for its
object = trrocess for rakinz bvasic lead sulphate of uriform gphysicel
prorerties rhich ere curnbls of clecze control by regulating the

conditions under which fhe sare is rreduced, Taving now described
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triefly the rrevious rrzctice ond shortesminss of this srt, I will now

I
dezscribe my c¥n inventicn the 2ivanizoza of ~hich will be obwicus to

those familiar »ith such metfers. Iz order to =implify the disalosure

zntlen, one rraferred e;;licétion will bte deceribed, tut {t
is understcod that twe - 2 = . 12y te echieved by certain vericiions
in the coniiticns without Jsyariing from the sTirit of tre invention
or the claiis thereto. f

I start out with basic carbonute ~vhite leod froa any source,
rreferably, but not necéssarily, i the form of 2 water rulp of from
T3 to 4006 =olids. After sampling 2nd deterrining accurztely the
rercentage of solids, I transfer/a rredetermined vnlume of this rulp
to a treatzent tenx cf suitcble ;129 end shape and add sufficient
water to reduce the pulr to cbout 30% solids. Zasged upon the smount
ty éry weight of white lead contained, a calculated quentity of
concentrated sulrhuric acid, H?SOQ, iz added to the pulp ard the whole
mzes ariteted by any czultable zmeans to secure geod contact of acid and
white leed, To nésist end creed the resction the rulp is heeted bty
steam or other means for about 10 hours after which time the feollewing
reaction will have taken rlace '

' 2FeS0,"Fo(0E), + 3 H,00, — 3FoS0, + 200, * 4Hy0

274 2
or, 1 lb. white lead + .Z20 1b Kzscé — 1,172 1b. EbSO4

It is desirable to use a :liggt excezs of acié for two ressons, namely,
to insur? neximum ch eliaination within a reaszconeble time, cnd to
provide an eacid aolutién c9ntgining 211l *he iren which mey hove come
into the system from the acid cr from other sources, in e solublé form

capable of being serarzted from the solids by filtrztion or decentation.

Iron rresent in the waier oc aci? used, if zllowed to preciritate 2s
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ferric hydrate, harmfully affects the color of the final product even
though present in minute quantities; by maintaining an &cié tulp this
rreciritaticn is prevented 2vd e large profcrtion of the iron mey be
renoved frem the system at thls point by seraration of solution

frem soliés. TFor prmctizal rurroses it hes been found that for evary
reund of dry basic carberete contzined in the pulp to be treated, C.40
pounds of 100 59504 ig sufficient for these purpcses. Uron completion
of the sulrhating operetion, the ;ulﬁ is ellowed to settle and the clear
solution decarnted off.. Tke rulp is again thinned with water and the
sulprated rulp carefully edjusted to 23-26 percentage solids and again
zgitated. The temperature of the pulp is then raised to about 62°C and
a ecdlculated quantity of caustic soda as a 20% solution isbslowly run
into the tank. The jpulp concentration, teﬁperature, and quantlty of
caustic soda added at *his point are important fectors end each
influences the physiczl character of the product. The following
reaction fakes plece.

3?0304 + 2leCE — ZIbsoé'IbO + Na,SO, * HZO

2774

or, 1 1b FbSO4 + .0%8 1b HaCll =—= (.912 1b. basic sulrphate

or, 1 1b. ﬁhité lead * .40 1lb. acid + .103 lb., NaCd —s> 1.07 1b Basic Svulgphate
For ell precticel purroses it has been found that from 0.09 to 0.125

nounds HaOE per pound of dry white leed containedvin the starting pulp
is‘sufficient, according to tkbe basicity desired. The pulyp is allowed

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

£un tnto another tank, filtered, and washed. The washed filter cake 1s

dried end pulverized ready for use.

The product formed by these reactions is carable of

considerable vuriation in its physical charscter and is dependent upon




/ o - -

three importznt factors, namely the basicity, the temrerature of the
rulp, &nd the pulp concentration &t the time the caustic sods is added.
The contrel of these variables as specified above comprises part of the
tesis for this invertion. To illustrate, as éxam;les of the effect cf
these verisbles, the follewing date are tabuleted. In order to clarify
the comparison end cveid the usz of éomparative numericel standards, the
values are skhewn as relative, one to enother. For example, under the
keading "Iffect of Busicity"™ opposiée "Tinting Strength™, 1 refers to a |
higher tinting strength value than 2, 2 hiéber than 3, 4 belng lowest,
and so on throughout the taﬁle, the cbject being not to confuse the
reader vith actual nuxzerical values which themselves require further
definition.

“ffect of Easicity

Fercentape ¥bS504 in FProduct

57,775 584.51% 63.71% 73,375
Calculated Composition Ebsoé'PbO 4Pb504‘5Pb0 5PbSO4‘3IhO ZPbSO4‘Pb0
011 Absorption, Reting * 1 2 3 4
Tinting Strength, Rating 1 2 3 4
Hiding Fower, Rating 1 2 3 4
Color, Rating 4 h 2 3-
Tedahitass, Tating 1 2 3 4

Zffect of Fulp Concentration
. Fercentapge Solids in Fulp

5% 15% R57% 4075
Apparent Density, Rating * 1 2 3 4
011 Absorption, Rating 4 3 2 1
Tinting Strength, Jating 4 3 2 1
Iffect of Tulp Temperature
. . Temperature

30 C 50°C 75 ¢ 95 °C
Tinting Strength, Bating * 4 1 3 2
Brightness, Rating 3 1 .2 4
Color, Rating 4 2 1 3

_ * Fating: 1 Highest, 4 Lowest
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It is understood that the sbove is only one form of the
application of thié invention. Others are, of course, po;sible without
derarting from the score of the invention. =Zasic carbonate from
various sources mcy be used either 4in éry or in pulp form, sulthuric acid
of satisfactory purity of eny source or strength, or other bases such as
caustic rotash or smmonia may also be used, those specified 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 & long time. H§ claim 4s made for them.

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

Cleims. ' The wording of the cleims 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 leed 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 physicael properties of the basicilead
sulphate by careful control of conditions such as basicity, pulp dilution

and pulp temperature.

s 9/21/33 . -
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