eystone Metals Reduction CQmpany

(aka, United States Metals Reduction Co.)

ChesWick, PA - Radium Producer circa 1920
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RADIUM!

By Ricrarp B. Moore

- Notwithstanding the fact that the demand for radium in 1921 wes not
neerly so strong es in 1920, the production in 1921 was slightly greater
than in 1920. The total amount of radium produced in the United States
last yesr was 36 grams, calculated as element. This production was
divided among six companies, namely, The Standard Chemical Co., of
Pittsburgh, Pa., The Radium Co. of Colorado, Denver, Colo., the U. 8.
Radium Corporation, of New York and Orange, N. J., the W. L. Cum-
mings Chemical Co., of Lansdowne, Pa., the Keystone Metals Reduotion 7
Co., of Cheswick, Pa., and the Carnotite Reduction Co., of Chicago, Ill.
- The latter compeny, although it went out of business some time 80,
. produced some radium in its cleaning-up operations. This makes g total
production in the United States up to date of approximately 151 grams
- of radium element. Allowing 40 grams as the approximate production
- abroad up to the end of 1921, the world's production of radium has been
 spproximstely 100 grams, This means that during the last year nearly
- a8 much raditm was produced in the United States ss the pest of the
world has supplied since the discovery of radium up to the present time.
' No pitchblende was mined in this country during 1821: glf of the
production came from earnotite,
A new company produced some radium during 1921, namely the -
. Keystone Metals Reduction Co., of Cheewick, Pa, The old plant of the
" National Radium Institute in Denver, under the control of W. A. J. Bell,
- was operated {6 some extent on a cobperative basis with one of the
. other companies.

.

TEeceNOLOGY

- ' No radieal changes in technology were developed during 1921, In
. general, the methods used were the same, namely, acid leach, alkali

leach, or slkali fusion. There was, however, more of a tendency to
. using sliming methods than previously. If carnotite ore ground to 30 or
- 40 mesh is agitated with water, and then allowed to settle, the heavy
-silica grains settle to the bottom first, and if the supernatant liquor carry-
~ ing in suspension the very fine materisl present in the ore is slimed off,
" most of the carnotite carrying the radium, uranivm, and vanadium goes

‘over with the liquor. A concentrate can be obtained in this way, and

‘the concentrate is then available for trestment by any of the sbove

1 Published by permission of the Director of the Bureau of Minss,
g2
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swick, PA Info:
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Vi, URANIUM, AND VANADIUM.

- By Frank L. Hess,

PRODUCTION.

. In 1917 there were
United S
- rying 103 tons of yranium oxide
28.4 prams of ¥idiuni. There was actuall
radiiny (Ra) contained in salts, mostly, i
vanadium contained in the carnctite ores and in the
anziaadséeme mined in southwestern Colorado amounted

isolated 11.96 grams

v

LIS

- beari
. fons.
_tons of vanedium.

. The uranium ores

" vanadate) largely from the west side of
Colo., with ﬁtge from the

-of Uteh (Grand County).

from Temple Roc

- {(hydrous uranium vanadate)
' mﬂw southwest of Green River, Utah. Most of )
" by the companies :sa!gtm§ Fadiund salts or by their represent

53.7 tons uranium (77,600 pounds 1,0,),

&

produced and shipped, sold, or reduced.in the

tates 33,404 short tons of uranium and venadium gres oar-
(U,0), or 87.4 tons of uranium and

of

not: gll, chloride. The
oelite-

to 484
1616 the figures were: Ores, 20,300 tons conteining 10
1135 end 460

was mostly carnotits (hydrous potassium-uranium
Montrose and Meea counties,
La Sal Mountains in the edjoining part

The ore also included some uvanite
k, Emery County, 45
the ore was mined

a2
séiives

- but a small part was produced by prospeciors and others who sold
. -their ore to the companics, o
) EEJ. o

The following

he fo companies were engaged in the isolation of
- during the year: . '

Carnotite Reduction Co. (Dr. H. N. MeCoy), 2600 Iglehart Court, Chicago, Ik
. Chemical Products Co., 618 Majestic Building, Denver, Colo.

Colorudo REdii Co., if. O. Box 1318, Denver, Colo,

W, L. Cummings Chemieal Co., owne, Pe,

Radinm Luminous Materials Corporation, 55 Liberty Street, New York, N, Y,

Standard Chemical Co., Pittsburgh, Pg,

~__Of these by far the 1
Chemieal Products Co., of ,

the uvanite ores from ’.i‘em;)le Mountain and had

for crystallization, The United States \

a carioad of ore from its mine in the Dolores River valley

h&!ﬁh@% of the La Sa ental p
L x:»‘?’“-""r'.-é 7= 5

enver, started work duri
Sal Mountains, to an experim i

swick; PR  The iiifri Co. of Amerios did’
at Sellersville, Pa., during the year.

- . ~ . - .

est is the Standard Chemical Co. The
during the year on
radium salts ready
Motals Reduotion Co. shlijsped

ant at
no work at 1ts plant
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Cheswick, PA Info:

http://pubs.acs.org/doi/abs/10.1021/ie50136a033
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INDUSTRIAL NOTES

. Lad

“The Industrizi Potash Corporation has been chartered at
‘Salt Lake City with $30,000,000 capital to develop the rluni
deposits in the Nount Baldy, Ohio, aud Durkee districts.

The Federal Trade Commission has cited the International
Paint and Oil Company, of .Peoria, lll., in complaint of uafair
competition in the manufacture of z cozl-tar distiiate called
‘‘tas-pentine,” which can be used for some of the same pur-

as krp . laf:

ot it "‘; closely e
be deceived.

The Federal Trade Commission has cited the Unitert Chem.
ical Products Corposation, Jersey City, N, J., in complaint of

Three men were injured b
the building occapied by the
pany, Cheswick, Pa., on March 5, 1921,

loss is estimated at §10,000.

states that the name “‘tar.
ine that the public might

Childs, Wm. H., Nic!
Plerce in place of C, S,
hard, ¥, bi. Peters, and W.
the board was reélected. .

thins, H.
N. Mcliravy.

s2eE O,

y an 1 _which
Keystone Metal Reduction
e . The plant is one of the
three radium-producing plants in the United States and turns
out about one gram of radium a year, valucd at $120,600, The
explosion was caused by the blowing up of an eutoclave. The

Com-

At the annual meeting of the National Aniline and Chemical
Co., Tnc., the following dircctors were elected: W,
Lols, Wm., K, Nichols, Jr.,

Laths Wigglesworth,

Hamlin
Edward. L.
T. M, Rian-

‘The remainder of

anfalr competition in the manufacture and sale of dyestufia
and chemicals., The

. pany is charged with paying out ap-
proximeately 10 par cent of its eatire yearly business in cash
commlsssm to dyLus‘ and other

loyees of its to
of its prod R

In the cﬂ‘orE to prevent the Kali Syndicate of Germany from
blishing a . $y in the potash industry in the United

The New Vork office of the S
d’Alsace has

-y

cies Company,

Three men were injured by an explosion which wrecked
the duilding cceupied by the Keystons Metal Reduction Com.
pany, Cheswick, Pa., on March 5, 1821 The plast is one of the
‘three rpdivm-producing plents in the United Stater and furms

gut aboiit ofte gram of radium & year, velued at 5120000, The
sxplosion was caused by the hlewing up of an sutoclave. The

| toss Is estimsted at $10,000.
| loseis estimated ]

'U.S. Geological Survey Photographic Library

- http://libraryphoto.cr.usgs.gov/mine.htm

- http://iibrarvphoto.cr.usgs.cov/cgi-

des P
¢ been opened at 25 W. 43rd St., New York City.
Captain F. C. Dossert is director of the American Bureau, and
wuf‘ become general sales manager for the Société on the resigna-
tion of Mr. W, B. Howe, general manoger of the Nitrate Agen-

,/
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bin/search.cgi?search_mode=exact&selection=Keystone+Metals+Reductien+Company|Keystone+Metals+Reduction+Company -

1 photos found - click on photo for higher resolution




Image file: /htmllib/btch216/btch216i/btch2162/dch00375.ipg

Abandoned ufanium ore treating plant of Keystone Metals Reduction Company on Polar Mesa. The pool in the
foreground is run-off held by an earth dam. Grand County, Utah. July 1929. (ID. Dane, C.H. 375
dch00375)
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UT Mine Inspection Report circa 1920

httn://books.goog[e.com/books?id=FDEuAAAAYAAJ&;pg:—RA1-PA886&ng:—RA 1-

PA886&dg=%22Keystonei-Meta]s*i—Reduction+Compan)£A>22&source:bl&mts=nggRW-
VRb&sig=c6fvFxvePaSul745kD4emGwVEIM &hl=en&ei= k528tihAZWeMdrPbEM &sa=X&oi=book_result&ct=result&resnum=1#v=onepaged:

emGw.

%20Me’tai;?’/;201;(e‘§uciion%20Company_°/g22'&E—=falsc
: REPGRT OF THE MINE INSPECTION DEPARTMENT

OF THE
Industrial Commission of Utah

. Working in co-operation with the U. S. Burean of Mines

"CLA Allen........oo ... Chief of the Department
John Crawford.......... ferrreareas Coal Mine Inspector
E. A Hodges......ooovvvninnnn., Metal Mine Inspector
(H.G.Snyder............c....... Metal Mine Imspector
S May 1921, to June, 1922)
. Dr. A. L. Murray........ Surgeon, U. S. Bureau of Mines
‘Mrs. Viola De Hon..........Secretary £o the Department
- Otis N, Hart........ Stenographer, U, S. Bureau of Mines
. 886 - REPORT OF INDUSTRIAL COMMISSION

. UTAH MINING COMPANIES—Continued
"~ {Rot :'ncigding coal mines). '




GRAND COUNTY

O%; 74
Property: Number of carnotite claims.
Near Colorado-Utah state line,

I. N, Goff, Gen. Mgr.
Office: Polar Mesa, Grand County, Utah.

- Panama Mining and Milling Company—
Property 300 acres, La Sal Mountains.
J. W, Hoke, Pres.; C. N. Nelson, Sec.
Fred McCoy, Mgr.

Office: Castleton, Utah.

Pitt-sburgh Radium Company—
Property: group of carnotite claims, 20 miles north

of Moab.
N. J. Stevenson, Pres.; Edwin N, Ohl, Sec.
E. H. Beckstrand, V. Pres., University of Utah.

American Chemical Society — Treasurer’s Repott

ductxon%zz&f*fa]se

New York, February 23, 1822,

" Dr. 1. E. TuerLy, Chairman Finance Contmitice,
" American Chemical Socicty,
50 East 41st Street, New York City.

[ - SRR F‘!—.
MEMBERS RLECTED BETWEEN FEBRUARY 15 AND MARCE 15.

' Hart, Leiand P., Orln, Texas.
Hayasht, Sukehsm Department of AppHed Chemistry, Facalty of Engineering, ’rokya Impesial Usiv,

© Hendricks, Stetil!ng B, 'U. of A  Bookstore, !?ayettevﬂk &ﬂ:
Hendry, James, % L_I_e_ma.A_{sL Bickfoed & Sons, Ltd., 42 Curtie St., Adelaide, Australls,

“W. H. Wiley Records, WH861, Western History Collection, The Denver Public Library.

&base=fa&root=&n=Laid=gss

http://eadsrv.denverlibrary.org/sdx/pl/doc-tdm.xsp2id=WH961 d0e33&fme=tevt
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‘ ) / Box 11 - W.H. Wiley — Business

/ E FF26 - 1922 - Keystone Metals Reduction Company, Polar Mesa property: report

| (Note: may contain address uranium ore / concentrates were shipped to in PA. dja)
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United States Metals Reduction Co.

s——SslwmZugn7&s1g:~XCwUdEx4ELfvgz()DNw3m93otlg&hl—en&ex—7x.}3SMUOC63twa0fGWCO&sa—)\&01 =book result&ct—resuIt&resnum—S#v— nep

age&q=radium%20%22United%20States%20Metals%20Reduction%20Co %22 & —false
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UNITED STATES METALS REDUCTION: uﬁ

- A close corporation, controlled hy a Pstts!mrg ndfcate. A 15-ton p%am‘. 13
miles from Castleton, and 50 miles from Cisco, was built in 1918, to treat radium
- bearing ores. The company owns 37 claims. Details not avm!ablc. omar
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November, 1823

as wall w5 of fore aming weids, Ineresses the aming nitrogen
Qz}t'ermimz}-is. That this seme operation prodiess also ams
‘monde bas been shaws in the by elatin by Fischer, ¢
Digken, Vap 8lyke, ! Bogye,? thie It sooms p:{.ha-
Bla to mc writer that collagen is & ]ml morized complex of
gelatin, Tpon besting selatin to 180° C. fn snhydrids &
_probably produced, but this & not similar ia Ju.: ctmgmai
collugen, The pelymerizetion seems to ba chemical sather
‘fhugs phowical, snd » Herefore, be compargble io the
aelation besveen galatin and protecse, or bebwesm protesse
and peptens, Seither of the lsttar can bo tresiod to ropro-
e gelativ, wad 1% seeiny very cdoubthd If gelatin can be
“trented so as bo veproduce solagen,

The onlimum eaadifions for bydrolysls of seliagen to geh~

iy ars, of eonrse, these by wwhich. the grestast Amuemt of ai-
“irogen passen indo soletien In the shorlest poripd of time,
“but duzmg which proeess the mininwm smownt of degrada-
tion of the gelaiin tak pi&!'? In the exprriment reporied,
‘these vomditions scen 3o bo hest witaizied hy the sol.m\mg,
epntral:

P=-The hrdrogendou concentration of the E‘\‘dw]ym’g sai-
ton shoud be <{§C‘3‘i that ihe resufting gelatin or ghie wlution
will ‘possess. an Helon eonsentration between pK 8.0 and 40 or
Tetween pH 7.5 and 8.8, The segion of B $.4bs 6.0 should be

gvoided as the hydrolysis iz ur;s stow 2t that conctatration of
il 5 joms, Above pH 8.5 the degradation wf the gelatin.

- 9 Fiseher, Lavone, nad Andsts, Z. Phwelel, Chen., 38, 706 (1652,
¥ J. Biol. Chen., 44, 324 {1320},

¥ r3id. 10, i{i&l:':

¥ Chaw, AFxl. Erg,, T3, $56 (1BER

INDUSTRIAL AND ENGINEERING CHEMISTRY

Lower concentratious secessitate Juter evaporation

period of hentlag or

10

Bucomes o great, with & eo-rm;xuudmg fosy of nitvopen 23
aymmoniz, and below pH 3.0 there §s also g degradrtion, while
in bhoth cases the velociy end jelly strength of the product be-
catne very low,

2~~A temporstuye of $4° O, seoms most favorghlc to the
hvdmi} sis of eollagen to gelatin, and wn S-hour perind of heating
is sntisfactory, Thers is too Hrile hydrelyais af lower tompera~
wares or shoresy perdeds of headoy (ulthoush o somewling purer
product my result under these conditionsy, while at &l
?xmm'raz s prd longer perieds the gready Incvensed Gegrada-
Hon of the f,&atm offsets nuy advartages of more rapid sollages
kydrolysis,
S—The aptiram ratic of doy stork to hydrolyzin

wliny water in fhe stoch) ssems to be about 1 1

su!nhcn
§ 3

g tor
voncntrations give lower yiclds of petatin sad mcr@»sed degrades
FHon of the gelatin frmed,

4--Thue steck may be sveollen in g mamber of different rergents,
lime spd Iactic aeid wing the best results $o date, but ﬁm
exeess pb reageﬁé should be removed corapietely by mashmg and
BRUTTAIZAtoD, 23 X Hepressing effect on the viscosity and jaliy-
strepgth meay resdt T thelr resence,
Bl fine cuttiny of the stosk and constant sgftation are de-
sivable as they make pesyible » miore rapid hydeclysis, but to
pm\en: £150 o more I o of me gelatin 2 shorter

6 or 7-howr Beathry at ﬁraﬁp&m&ué of 75° &, pmbzbly'mu
produce, with fincly oul Stock agud zaarough ag;muon. abous the -
same hydrolysis a3 oy S-hiowr heating a2 86 C, under the opposite
zonditions,
ACKNOWLERGNERY

The writer vwishes to express his indebtedness to & KL ML
Ritchie for peotl orRRY & xmmb&r of the deferminations
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Extraction and Recovery of Radium,

-
T

v and

anadiwm,

Uranium from Carnotite’
By X, B, Thewe and E. L Heinte

Rovivons Mrtara Rumecaon O, UHESEI0R, Bas

?'E‘%i_l‘ sarnptite ores Elth tzzin iin L.mlm'z.{io aud Thal

i of doo low 8 i handing and
shipping to the 1P&ut.unm plante without first pn.’mng
~out ot bigher grade ores or else mmmitmtmg, thisore. The
.pmetz e.in almost wdl zases is 4o pick out the higher geade
) 1, which meakes it necessery to store in i'he field Inrge
-anm:ztms of Iow-grate carngtite, [ it sppears that in the
- fubure Ameﬂmn mcham m.-mfaw urars Wi 1 Lc fm'wd to et
cettents w8 €
Hiuble, T
*the gxiract
md 1“

¥t
pets

axp Recovesy

H«&DRI}-J: Exrracrtos

In i’:ngl é-:‘;'zxif-»s or pressiue boiling kettles the following
mixture is made—2 parts water, I opart conventrates, and

\oda agh for sxek per cent of
d mass i bolled
Sizm;lzi Lh;s im

mtc’v 200 pounste of

W}SL; h;s ;.:asa Wou%re y
af emlamlh, W

3 16 i r}w o tf,}itzmg put
of Hhe yranimn axths wo’tmm uzenyd carbenste. A
wore compleds conversion 2 mrds In pressure kattfes be-

4 Jreandved Yume 28, 1933,

- ft0 10 houraare required fo socomplizh
" devented Houor, filtrate from prcs= and part of the waskh watar-

sanse of genater hout, and practieally séif comprrded using this:

PTOOEES heve fustalled prossue ket

’l’hp objest of this eerbunation 14, urz coznfeﬂ; the ac&ii‘aw
solubls barium snd redinm salts fo the seidsalnbis barhun
and radiute carbonates, alse fo vonmverk about 80 per sent of .
*Jl(: o wrarsiean b the soluble sodiwm wranyl carlonate aud some
of the vanadinm to fhe ar;{uble sﬁdtm vanadate.

Thhas been found e seiirate bout 90 parcent of
e nranigm asd shout 50 per f,uat of the xangf,lmm SIS 0T
searted o scluble selts. This a&rb&n.mau ghould be madedn
throw serivs, esch lerge guough to supply the plart with a full
Gay'srum,  Inthis mmuner the concontrate fs boifed grie ity
seithed the second, eud decanted and ﬁltervpr&eQed onthe: "
day.  After docantefion the muess Is amped-fodo » washing
tyne, fron Glier press and the cake washed with sulfeie-fres’
water yotil the resulting flteete i frée from sulfate, Trome
washing, és.ii%hg::{

confuining the soluble vanedion and urardnm salts are’
pumped i mtg Bvapersting ‘mﬂsﬁ ‘rewm;ry Tater), and the ye~.
raining ey 3 s fop new SOnVersionz.
The oakes fa she filter press c&nimnm-" the radium is carelully

fafen oub, howkesr vp with sbout 20 pér nent of subste-froe.
water in & paddle tmL snd pamped into the %61d~ttﬁn&121g'
tonke, These tanks redist the aeticn of the aedd and ave g6
sengtrusted Hind the mass enn be stired well,  Enough sule
fate-fres hyds 1is added to naytratize sl) drrbesa-
3 A sdlution of 2 per cont

ribe solntion.
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acidity. is genersily sufficient fur thie purpose. The acid-
consuming number can bLe easily found by taking 8 100-gram

-gample of the carbonatel eake, acidifving, and boiling it with

& given quantity of hydrachloric acid and then titrating the
filtrate with 2 normal cuustic solution.  The excess needed
can then easily be caleulated, The acidified mass, in tanks,
is then hoiled for 20 to 60 minute< and pushed into washing-
tvpe, wonden filéer prosees. by meane of & blow case, and
washed with sulfate-free wuter until the resulting wash
waters are hariumfree.  The filtrate and wash waters will
now contain over %) per rent of the radium and sbout 80 per
cent of the vanadium not teken out by the carbonste ron-
version. The cake in the filter press is free from radium.
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EY
venadium, and urenium end can be discarded,  The Ritrate
wash Waters are run into large boiling tanks and the radium
is precipitated with sulfuric acid, or a soluble sulfate, such ss
sodium acid sulfate. In case no barium has been introduced,
s small quantity (about one-half pound) of barium chloride
per milligram of radium present is added before this precipi-
tation ismade. The precipitated radium barium sitlfates are
left to settle for from 2 tp 4 days, when most of the liquor
containing the vanadium is decanted off, and the remaining
liquor plus the precipitated sulfates dropped on vaeuum
filters and the liquor sepsrated from the cake. This radium
barfum sulfate will contain sbout, 1208 milligrams per ton;
therefore. a concentration of 1 to 100 or more has been made.
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- into filter presses.

taining ali the radiin snd barium &3 sulfstes
“and pied in‘an sitodtave with two parts of its dr -
soda-agh, 10 per cent caiistic'sods, and four parts of
boiled §6r about.12 bours. . The radiuio barjium

resulting from '

sato 3 '=msll; washing
ik dulfate-fres with distilled water. The cake eontsin-
ing the radium and bariut is taken out carcfully and treatad
with C: P. hydrochloric acid. After filtering, the radium in
the filtrate is ready for fractional erystsflization. This is done
by either the peutral or acid method of erystallization. Since
mepy publicationshave been written on the fractionsl erystal-
lization of fadium, the writers willnot deseribe itin this paper.

jis coriversion plus liquors are

Praxt CoNTROL OF R4ADIUNM

Chemical plint control is a very important factor snd is
earrisd out avith greal’ vares Fossibie contaminations by
sulfstes must be guarded against and eliminated. and since
the oré contains sulfates and sulfuric acid i used in the proc-
ess, contaminations sre essily possible. Rapid qualitative
tests for sulfates are made repeatediy, especially afeer the
carbonste conversions and befire the hydrochlorie acid”
treatment.. The hydrochloric acid treatment departiient is
generally kept away from the other departmests for this
reasgd, and all operators are warned to.keep clothing such as
clesn conditiori. At this point sulfates will do

shoes, ete.; 1D

" most of the dsmage. Should sulfates ¢éater. reprecipitute

cnma of the radinm te insoluble sulfate, a costly reconversion
with sodinm carbonate is necéssary. .
ExTrRACTION FRax Ores

Most of the radium plants today do nut eoncentrate their
ares but resort to hand picking and shipping this picked vre
to their plants. In this cave the ore is first crushed and
ground to from 20 to 30-mesti before the values are converted
with sodium carbonate. and after the first hydrochloric acid
sreatment the slimes snd liquors are de united off and puaniped
Sinee the.aversge ore, after crushing, con-
sists of about. 13 per eent of limes and 55 per centsandy mate-
-risl, and since-the ssnds siter avid treatinent contain pras-
tically mo radium, this’ decantation resiuits in 1 vonsiderabic
seving inlebor and equipment. A fow washes aiter the main
liquor has been decanted off will free the sands frowm sl values.
Otherwise, oves are trested the same as"concentrates.

UraNityt RECOVERY

The liguor from the first carbonatiot, containing about ®
per cent of the uraniuu and some of the vanadium, is pumped
-intb large tanks and-evaporated until the concentration point

“F the contained soda ash is reached.  Thix point can be as-

certained by blowing a il un the top of .4 sumple taken from
the-solution. At this point all the -urdanium crystallizes out
ns the sodium uranyl carbonate, and ‘the vanadium reinains
in the liquor: The mass is fittered and the sodium ursnyl
carbonate slightly washed: with cold ‘water. The sodium
iranyl carbonate is dumped into a wooden fank and enough
water added to dissolve the sali. The mixture is . then

slightly acidified arid boiled to drive off all carbonatesand al-

most peutralized with apimonia. A little vanadium is-carried
along with the uranium. and for the purpose of eliminatiag this
vanadium 2-smdll quantity of ferrous sulfate is added.  After
the iron vanadate has been separated from this solution by
filtration, the uranium is precipitated with smmoenium
hydroxide as the ammonium uranate. - The precipitated mass

" is pumped into s washing (vpe, iron filter press and the -cake

washed until 211 the soda salts have been removed. Theam-
monium ursnate is put.into a roasting furnace and converted
+to the ursnium oxide by hiest. A singf amount of the ura-

- INDUSTRIAL AND ENGINEERING CHEMISTRY

ing type, iron_ filter press,and

sodium carbonate. a
- vanadium.

Cinfo an Pvaporaring tuek

the fact that wheh operstei earefuliy,

- between these provesses, su g
popular dne tsed on earnuge ones.

. 1161

nium mill be precipitated as sodjum salts, owing to the soda
salts present, but it: has been found that gn’oxide of 97 per
cent purity can be made. In case a purer salt is wanted the
ammoniuni- uranste is redissolved and reprecipitated.

1f éaustic sods is used dfter the solution hias been freed from

the-vanadium. sodium uranste is precipitated.

Vaxapite RECOVERY

The vanadium in the scid solution decanted {rom the pre-
cipitated barium radium suifate is pumped into large stirring
tauks. botied, and the vanadium precipitated with lime as the .
esleium vanadate. filrered. and washed. The cske contaifi-

ing the vanadium is then mived with the iguer fem the

sodium %r:myl earbonate evaporation plus 10 per cent of
small amount of oxidizing dgent such ss
manganese dioxide. sud boiled Tor2 By adding the
liquor from the sadinm umnvl earhonate evaporation 10 the
fime eake, vanadium is livt vily combined, bura cnnsiderable
eaving in suda ash i< mide. The hoiled mass 1s puinped into |
washing 1vpe. iron presses ami the cake wished free of
About 87 1o U~ per cent of the vanadium is now
i :
H

Baomsvemy
ey

cnlutinn i

QU ¢

in solution. The ke van e disearded. s
pumped inig wagnien tauks, aimest_neutralized with sulfuric
acideund the Phesphfus from the ure earricd ajong. precipi-
tated with sodinm alupiinate ws an aluminiuin phesphate
cludge.  Thix sludee ixgltered off and the salurion is pumped
1 boiled nuril o 2 per cent vana-
roschesd.  This 1= then precipitated as the
u dight eveess of sulfuric seni &ind

bewr foune thgt safiurie seid will

diun <olution =
vanadie acid by adding
builing vigorously, 13 e

solutie and thit when 8

not precipitate vansdmn
>, H 3 P P 1Y )y - -
solution 13 concentrated I alvut T per cent V.0, contentl

the most efficient results ure ehtained., A vanadie acid
contuining M per cont Yk s tw precipituted by this

method, This precipitaisd wanndie avid is filter-pressed,

washed free from <ulfntes w 1 drnsd. The resuiting vans-
dium oxide is ready for risiuctind Ir ease iron vansdste i

< ger b pvaporated, Dat s
wd after dephosplon-

B

send and the vieadium

wanted, the <olution dues mot hitse
almost aciditied with s
zation shahtly acidifind with:

3 av

precipitated with serreus Gttt By decTessin@ oo erons
ing the exeess neidity, iron Bt Surious puTities can e

Ligher grde roneentoate

made. A higher acndity wallgive s

CoNgnusioyN
The process deseribed has its dizadvantages when compared
with others. such-2¢ the nitrie aeid ? sulfuric seid leaching.?
niter cake fusion® processes. It requires more equipment,
more carefu] checking, and the solutions and eskes have o
he handled more frequentiy, s chied advantage lies i
purer and more easily
worked solutions re<ult.  Under sormal condutions, recoveries
of SO per cent or betier of all viiues n carnntite are being
made. There is very fittle diferiee mocosts of nparstiog
{ this proeess 15 teday the most
Vigmre Fa. 104,

i

z<, Mowre, Lind and Sewafer

? Pars :
Hadane, <nd Whate 1 > Patent s

T Flevic

s Shlandt

> Patent

USRS
¥y 1 N . . . .
Indizna Section Mids Fire Pepartent
the sire prevesntan divison o
a vommatter hewded by Ceetd
uwe of firemen when

At the reguest of the chiel of
the Indianapolis Fire Department
Calvert will pregare istructons fur the
handling fires in which acnis or other vhemueals that might cause
esplosions or spread dangerovs gases aw cavoutiteznd The
recent nfortunale experience of the Miiwauker depastment lod
to the request and the organiztien-of the commuttes. Passibly
otirer sections’ may fnd that they can amlarly serve therr awn
communitiers .
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RADIUM
Some Interesting
Facts fo-r Y(__)u

DO you know that real rachum in the substdnce on the

hands and d1al of an Ingersoll Radiolite makes this watch

“slow the time’’

in the dark ? Do you know that radium

is the most valuable mineral in the world—that a-piece as small

"as the head of a pm 18 easxly worth $2,000?

Radium is found in carnotite
ore whichis mined inColorado.

It requires, i fact, 250
tons of carnotite to yield a
single gram of the radium ele-
ment used on the dials of
Ingersoll Radiolites. This
radium is compounded with
twelve other substances. On'
the figures and hands of an

Ingersoll Radiolite the com-

'New York Chicago

The manufaetyre. . of
-phosphorescent zine
-siilphide:is-one: ofithe
most delicite : opera-
tionsKnown to'science:

FEG. Ui CRTY.. QP&

bined substanee will glow
brightly in the dark for years
and years (read notes at right).

Every boy should own an
- Ingersoll Radiolite. Go to

any store that sells Ingersoll - -
‘watches and ask the dealer to -~

let you see how Radiolite

works. Tell him you want to
seeit tell time in the dark..And

remember,an Ingersoll Radio-
lit¢ sells for as little as $3.50.

ROBT. H. INGERSOLL & BRO.
San Francisco
Montreal o

1 gram of zinc sul-
phide is mixed with
1/10,006 gram of
Radium element.

9250 tons of Carno:
‘titeOre isbrought
from the minesof
Colorado.

"It goes into Plant

" Comes out 1¥ tons

This paints 35 to 40
Ingersoll Radiolites. -

No. 1—and conies -
out 25 tons slime.

of Radium Barxum
Sulphate.

‘Comes out & grams
Radium Barium
Chloride.

These three processes
vield only 1 gram of
Radium element.




