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CROSS~-CURRENTE IN COPPER

‘ccordirg to Zay Jeffries in YMining and Metallurgy, November, 1941, the esti-
mnates of the 0ffice of I'roduction Management indicate an acute shortage of copper.

Nearly 211 available metal will be required for defense. This shortage will
cause serious dislocations in civilisn use since conper appears in a myri=d of
auplisneces and materials common in everyday life. This shortsge is caused, in
nart hy earlier subetitution of copver for metals which were scarce, such as aluwri-
num, nickel, and zine. TFor exemple, lares savinge in Genersl otors 1942 cars were
rade in aluminun, nickel, magnesium, and zine. Ilowever the average General Motors
1641 car reiuired 51.9 pounds of copper; the 1942 car rejuires 55.1 pounds of
CoDDEer.,

ok ok

‘ceording to a recent newe item ir the Los /ingeles Times, the ¥Walker Mine in
Flumse Sounty, Californias'e lesding copper producer for many years, has closed
down. The reacon given for the acticn was that rising costs made it impossible
to overate profitably with the price of czopper fixed at 12 cents a pound. bout
450 men were employed. Zjulpment included 2 cencentrating plant with a daily capa-
city of 2500 tons. During 194C the mine produced 10,524,345 pounds of copper,
237,891 ounces of silver, and 14,176 ounces of gold from 437,450 tons of ore which
gave 20,881 tons of concentrates. The mine was controlled by the inaconds Copper
ining Company.

* ok

Over 2 month ago the 7uinecy Mining Company, the Copper Range Company, =2nd the
Icsle Roy=le Company, all operating in Michiman, vere certified as being eligible
to receive 1 cent a pound for copper over out-of-pocket coste, after increacing
the pay of miners 31,00 a day. Now, according to the Mining Journal-Phoenix, Airi-
zona, Representative Hook of Michigan has stated that the price to be paid the
Juiney Mine is 16 centes a pound, and both the Topper Range and Isle Royele vill
receive 1% cents.

* ok k

During the first 7 months of 1941, the United States received the following
quantitiec of copver from Chili: from ore, 306 tons; standard copper, 98,311 tons;
electrolytic, 115,144 tons; to%al, 213,761 tons. (U.E.B.M. ¥Mineral Trade Not-=e,
October 20, 1941).

ok %k

Metals Recerve To. has recently raised the price for South American copper
from 10 centes to 11.25 cents a pound,

e ok ok ok o ok ok o ok
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ZIRCON AND ZIRCONTUM

Introduc*tion

The most abundant zirconium mineral zircon, occurs in the "black eande" of
the Oregon coacstal area, and may be in such concentrations, in certain sections,
as to be of commercial importance. Zven if zircon does not, by itself, occur in
commercial concentrations, pocssitble operations for the recovery of chromite from
these sands may recover zircon as a valuable by-product. The increased use of
zirconium compounds =2nd the cutting down of imports make domestic sources of the
mineral take on added economic importance.

Historical

Juring the latter part of the last century zirconium compounds were used in
ircnndescent mantles,but the quantity consumed vas relatively small. Zarly in
the prasent century large quantities of the natural zirconium oxide were found
near Sao Paulo, Brazil and soon thereafter German manufacturing concerns began ex-
tending the uses of the material, especially as refractories and in ceramiecs. At
about this time the Germanes were reported to be using zirconium in making a steel
alloy poseessing remarkable gualities.

During the first Yorld "ar period considerable research work was done, both
by the United States Government and some private companies, on the use of zirconium
in alloy steel. Following the war American companies began producing zirconium
compounds in commercial quantities; and, particularly in refractory products such
as brick, crucibles, and high-temperature cements production increased steadily.
The various uses of zirconium compoundis given below, illustrate the widespread use
today.

wineralogz_and Distribution

“ireosnium Minerals

U. S. Bureau of Mines Information Circular 6455 gives a list of miner=ls
which contain material amounts of zirconium, tc¢-ether with a commercial classifi-
cation, as given below:

Mineral | Composition i Inclosing Rock | ar0,
H FPer cent
Oxide: : ; i
Baddeleyite ! Zr02 i Igneous rocks defi- § 100
(Brazilite) i  cient in silica, and |
| in gravels derived '
| from them
Zirconates: | :
Zirkelite ' (Ca,Fe)o.2(2r,Ti,Th)C, | Magnetite-pyroxenite | 52.89
g i (jacupirangite) :
Polymignits 5RT103.5zr03,a(cb,Tg)?06 Elaeclite syenite 29,71
Silicates:
Zircon - Zrsio, ¢ Variable, Described I b7.2
: | below
Syrtolite Some cyrtolite is probably Granite, Pegmatite 66.93
- hydrated zircon i
Nataplelite HZ(Nn ,Ca)(Zr(0H) )(9103)3} Tlaeclite syenite i 28.8
Tlpidite i HgNa gr~i6018 Elaeclite syenite(?) | 20.48
Tudialyte ' Lal;(ua Fe)¢.Cl(81, Er) | Tlaeolite syenite 16.88

(Fueolite) ; 20752
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Mineral Composition Inclosing Rock 2r0,
Hainite Related to lavenits, wohle- Phonolite Unknown
rite, =tec.
Hjortdahlite a(Si,Zr)O .Na Elaeolite Syenite 21.48
Lavenite (La4,ca2,Mn2 Zr? %i,Zr)U3}2 Elaeolite- or augits 31.65
Syenite
Lorenzenits NaQSiZ(Ti Zr) 0 Pegmatite 11.92
Rosanbuschites | Najcag((si,7roT1)03), Tlaeolite sysnite 20.10
(Zircon
pactolith)
"ohlerite (Naz,Ca)(Si,Zr)O3,RGb206 Zircon sysnitse 22.72
|

Commercial Oras of Zireconium

Name Formula Per cent 2r0,
Baddeleyite (distinct crystals) Zr0, 96.5-98.9
Brazilite 2105 71.93
Zirecon 2r0,-510; 67
Zirconia ore: 1. Favas (alluvisl pebbl=s) Zro, 59-92.4
(Brazilite ArO 71.93
(Zircon 7r02u102 67
2. "Zirkit=" (unnamed
(Mixture (Zr silicat=
(Orvillite(?)

Zircon occurs in greater guantity and is more widely distributsd than any
other zirconium mineral. As noted above, it is the orthosilicate with the formu-

la ZrSi0,. The theoritical composition is 67.2 percent zirconia (Zr0,) and 32.8
silica (8102) It occurs as crystals and grains in rocks snd sand. The usual color
is a shade of brown, but, less commonly; the colores are various., The crystals

are tetragonal, commonly in squars prisms. Zircon has a hardnsss of 7.5 (harder
than quartz) and a specific gravity of 4.7 (about the same as Ilmenite and chromite).
It is classed acs infusible, is insoluabls in most acids, but is attacked by con-
centrated sulphuric acid. Zircon from soms localitiss is fluorsscent. From the
Oregon marine sands it fluoresces a beasutiful ysllow.

Zircon is found in all classes of crystalline rocks. Because of its hardnsss
and specific gravity it collecte in sands and gravels and hence occurs in many
sedimentary rocke.

In only a relatively few places in the United States does zircon occur in
commarcial concentrations. Probably the greatest production has come from the
Tlorida b=such sands at Mineral City near Jacksonville. Other beach deposits are
known on thes Atlantic Coast =2s well as in the marine sands of the three Pacific
coast Ltates.

The only domsstic deposit in rock that has produced on a commercial scale is
near Tuxesdo, Henderson County, North Carolina, where zircon occurs in pegmatite
and eneiss.
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The bast known foreign deposits ars in Brazil, Australia, Ceylon and the tip
of the Hindustan T=r.insula, Norway, the Ural, and soms other Zuropean countries.

Baddeleyite, the name given the natural oxide (Zr02) crystals, is found in
commercial quantity, only in Brazil. %hen the oxide occurs in fibrous or botryoidal
form it is termed brazilite., Ths trads name "Zirkita" i1s applied to a mixture of
baddeleyite and brazilite. Baddeleyite crystals are yellow, brown, black or color-
l=ss. Hardnsss is 6.5 and spescific gravity 5.5 to 6.0.

Concentration

Commarcial deposits of zirconium usually contain the titanium mine=rals, il-
menite and rutile, as well as monozite. In Brazil, screening and elsctromagnetic
separation ares employed in obtaining a concentrate. 1In Florida the process employ-
ad has been to make a wet concentrate on shaking tables. /fter drying, electro-
magnetic and electrostatic methods are used to separate zircon, rutile, ilmenite,
and monazite.

Preparation of Zirconia

Zirconia is the most important commercial compound. W hile the native oxide
contains somes impurities it may b= used without further treatmsnt for some re-
fractory purposes. T¥or enamels and salts in which purity is essential a chemical
treatment 1s necessary to obtain the purs oxide. A number of processes have been

patented for this purpose. One method outlined in U.S. Bureau of Kines 1C 6455 is
as follows:

"The ore 1s heated with excess of 1lime and an amount of carbon insuffici=nt
for tha raduction of the lima. Caleium carbide may bs used in tha place of the
carbon. The product is treated with hydrochloric acid, the silica removed, and
the zirconyl chloride then purified.n”

To obtain pure oxide from zircon the powd=red material may be treated in
the alsctric furnace in which the silica and other oxides are volatilized leaving
the pure zirconium oxide as a residue. Other methods involving chemical treatment
may be employed.

In order to give a comparison of zirconia with other refractori=s the follow-
ing t=ble is given (taken from U.S. Bureau of Mines Bulletin 186):

Melting Points of Refractories

Substance
Magnesla (DUTE):suscvesessnens uaskss snsonsesss 2,800 degrees C
ZAPOORIE: 5550505 wiibiniois o 5 SR B RBRRA § «c+2,500-2,950
Lim® (DUr®)eceeceoroncasconscsonccns - W & (o
Carborundum, . coevcecnosscooscsnoscosssasssasass 2,200
ALEmIna, (DURE) : s suiewes Bawas 5 soRsRaes SUREGEE 43 .2,050

silica.---ol.dli...aao-n-ocl-.ﬂ-onn.le-an-hoauil'qoo

Preparation of Zirconium

Tarly invectigators described thr=e forms of the metal,i.e., amorphous, gra-
phitic and crystalline., More recent work has cast doubt on the purity of the so-
called erzphitic and erystalline forms. Because of its affinity for oxygen, ni-
trog=n, carbon, and silicon, the pvure metal is prepar=d with considerable difficulty.
Briefly, the matal powder is obtained by reduction with calcium, sodium or potassium.
Various methods of production ares discusssd in U.S. Bursau of Ilines ’‘ulletin 186.
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Prices

Pricas juoted from fngineering and Mining Journal Metal and Mineral llarketes.

Zircon ore: Latest quotation QOctober 9, 1941

Papr ton, f.o0.b. Atlantic seaboard, minimum 55% Zrd,

“irenn ore, curload lots: Latest -uotation Tebruary 6, 1941

Per ton, f.o.b. Atlantic seaboard, mininum 557 ZrOZ

5 ton lots

Zirconium: Per pound, commercinlly onure, powdered

—

12 to 157 zirconiur, 39 to 437 silicon
per aross ton 3102.50

7irconiun alloy:

35 to 407% zirconium,47 to 52% silicon
per rvound

14

+60 = 37C

370
375
3 1.

2 +107.50

& 164

Prices of zirconium and zirconium alloy latest quotations October 30, 1941.

e d
%

The prices 7juoted are unchanged since the beginning of the year, and therefore

rerresent a stable market demand, and stable source.

Imnorts (from U. S. Bureau of Mines Minerals Yearbook Review of 1940)

1938 1939 1940
Zirconium Juantity Value Jusntity Value Quantity |  Vnlue
1bs. 1bs. 1bs.
Zirconium ore 4,183,506 |} 62,111 |6,%65,026 | 3 49,919 |33,69C,506 | ;252,749
Tarrozirconium,
Zirconium
Terricsilicon 244,126 1%,520 799,269 50,169 533,055 37,126

Uses of Zirconium Compound

lisnce and fire only by the diamond.

Clear and perfect zircon crystals =ve used as gem stoneg, exceeded in bril-

2. 7irconia is ueed in the preparstion of very refractory cruicitles, brick for
furnace lining, cement for coating other refractories because of ite high strength,
haridness, freedom from spalling resistance to chemical and phyesical wenar, all
of which are most nronounced in rrecious metzl refining and in electric furnaces.
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10.

11

12.

liﬂ

18.

B -

Zircon is used in vitreous porcelzins whers the addition of 30 to 70% zircon
7lves a lone firing ranse, exceptional mechanical strength, zood hent shock
rasistance and remarkable dielecetric strength at. hish temperaturss, It has

been used s the refractory in spark plues.

“irzon is used in heat resistine 2lass - 2 use which m2v become of gre=test
imrortance for thils versatile miner=l. 7Zircon mives zrs=t impact str=nsth
and thermal 2ndurance, chemical durebility and resistance %o such chemicazls
18 ¢=ustle soda.

It ic us=i aes an opacifier in all kinds of vitreous enamsl vare, replacing

tin oxide and antimony oxide. It is 21s0 used in meny lajuers q 11 automoblle
anamels =& an opacifier. Th2s2 enamels ars non-poisonous =nd the samz oyvacity
is ohtained with 2 vercent zirconium, =s with & perzent antimony.

iirconia is used in place of ilime in +the calcium oxide 2ylinders in Druamoni's
lamp. Vixed with maonesia, thoris and yttria it is used as the zlower Tila-
nint in Nernst's lamp., It 1s also used in the 3leriot lamp, ex¥2nsively ussd
anrond.

?ireconia is used in incandeccznt mantles.
tirconium carbide is used ac 2 filament in incandescent lamps.

Jireon is usad in e2nd molds for stainless sv2el and alloy castings.
Ziraonium c¢arbide has bsen expariment=zlly used as an abrasive, and has =2
hardnece of that of topaz. (8)

Zirconium sives increased tensils strength, toughness and some malleability
t2 ~lloyed metals.

sirconium ndded to steel is n powsrful deoxilizer, reduc:s metallic oriiss
end seaven~sas nonmetallic inelusions but does not remain in the stsel na& an
2:1de =5 dons aluminum. It combinas with nitrogen snd sulvhur, removing then
from th2 melt. The minute nitride crystazlc have no eff=ct on ths mechanizal

nraparties of tha alloy. Th=2 resulting zirconium sulphide is mallaable.
'Jooparita” is a zirdonium-nickel alloy for =dse toole, machinz tools, knives,
razors, =hc., Tt 1s unoffscted by acide and can be worked at a red heat. It is
also uced in toastars, irons, =te. Tha addition of 25-30% zirconium cives a
hizh en224 cutting tool.

dre-nium 1s used in photoflash buldbs, 2c ammunition primere and for spot w=li-
ing aleetrodas

It is uced as a flashlizht powdsr, when combined with 407% magnesium,

Ziraoniur substitutes for nlatinum in cheamiesl lshopaterias, in dontal 1nbh-
orztoriss =2nd in scientific avnpar=tus.

Zirconium is used in thermoeouplss in syromzters and various hest mesasurin
inetrum=nts,

Tirconium oxide nroduces a nonpolisonous, nondiscoloring white paint. The oxide
is also ured in ink and water color paints.
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19.

20.

29,

Zireonia is a substitute for bismuthyl nitrate as a lining for the stomach
in X-ray photographs.

Finely divided zirconia is incorporated with rubber before vulcanization,
and increases the toughness and acecelerated the process of wulcanization.

Zirconium nitrate is a food preservative; it is used also in incandescent
mantles.

Zirconium acetate has been used in the place of stannic salts for weight-
ing silk.

Zirconium hydroxide has been considered for the purification of water.

Zirconium compounds are used as mordants in dyeing and in the preparation of
lac dyes.

Zirconyl tannate may replace sodium tungstate or stannate in rendering cloth
noninflammable,

Zireonium tetrachloride has been suggested for a chlorinating agent.

Zirconia has been used as a polishing agent and for toilet powders because
of its hardness, chemical stability and volume.

‘ccording to the U.S.B.M. Minerals Year Book, 194l; zirconium "has a unique
combination of high corrosion resistance and ability to absorb large volumes

of certain gases. Below 100° C the metal is immune to attack by some of the
most corrosive agents known. At 500° to 860° . it can absorb great quantities
of hydrogen, and at higher temperatures oxygen, nitrogen, carbon monoxide,
carbondioxide, and other gases. Zirconium, accordingly is particularly well
suitad as a "getter" in vacuum tubes and chemical processes to improve and
maintain high vacuum."

Also from the Minerals Yearbook - "An intaresting property of zirconium and of
titanium metal is that, when drawn across giass or a glazed ceramic surface,
they leave a brilliant, silvery adherent streak. This affords a means of
decorating high-grade glassware and pottery without the present necessity of
using platinum compounds, followed by a special firing operation.

ok 3k ok o ok ok

List of Possible Buyers

Abel Bros. # Co. (Inc.), 16 Maiden Lane, New York, N.Y.

Jerome Alexander, 50 East 4lst St., New York, N. Y.

Zimer & Amend, 201-209 Bast 13th St., New York, N. Y.

The Exolon Co., Commercial Ave. and “rie R. R., Blasdell, N. Y.

Foote Mineral Co.,, 1609 Summer St., Philadelphia; Pa.

The Harshaw Chemieal Co. of New York, 150 Nassau St., New York, N. Y.
(Successors to the Superfos Co., Inc.)

0. Hommel Co., 209-211 Fourth Ave., Pittsburgh, Pa. (Buyer of ore)

Juergens % Anderson Co., 53 ®ast Washington St., Chicago, Ill.

Levere Co., 94 Canal St., New York, N. Y.

A. D. Mackay, 26 Cortlandt St., New York, M. Y.

F. %. Morse Co., 218 South Wabash Ave., Chicago, Ill.
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Wational Sales Corporation, 31-%5 Zast 13th. St., Cincinnati, Ohio.

Norton Co., Vorcester, Mass,

Philipp Bros. (Inc.), Woolworth Bldg., I'sw York, M. Y.

The Roessler & Hasslacher Chemical Zo., 10 East 40th St., New York, M. Y.

Regars Brown & Crocker Bros. (Inc.), 21 East 40th. St., New York, N. Y.

Ym. H. Taggart, 17 South Desplaines ot., Chicago, Ill. (Buyer of silicate)

Titanium Alloy Manufacturing Co., 94 Fulton St., New York, N. Y.; 6007 Zuclid
Ave., Cleveland, Ohio.

Varlacoid Chemical Co., 15 Moors St., Wew York, N. Y.

Vitro Co., 928 Wulton Bldg., rPittsburgh, ra.

(from I.C. 6455 p.28)

ok ek ok ok ok

ONE BILLION

The following illuminatine comment is copied from the Oregon Voter, issue of
¥ov. 8, 1941,

"HOW BIS IS 31,000,000,000?--"1'It is beyond our ability to comprehend," com-
n2nt24 a speaker recently at a Portland meeting; "we are only familiar with small
sumes, and our experience suppliess no measuring rod." %e suggest two ways of figur-
ing it. e all know something of the vastness of the United States and the great
number of its population. All of us know what one dollar is. One dollar to a
billion dollars is in the same proportion as two city blocks in Portland compared
with the entire araa of the continental United States. Perhaps we know what 310,000
i=; such a sum is reasonably within our comprehension. Compared with one billion
iollars, it bears the sames proportion as the population of one of Portland's elec-
tion precincts does to the entire population of the continental United States,

By that same comparison, if our national debt gets to be $100,000,000,000 as pre-
dicted, the proportion of that debt which would rest on this one election pre-
¢inct would be 31,000,000, That would average }.,000 for each registered voter
in the p»recinct.”

Incidentally, as to "bigness" (but far less illuminating), a billion dollars
is equivalent to approximately 1,626.5 cubic feet of pure, solid gzold, or a cube
measuring 11.8 feet on a side, and weighing approximatsly 981 tons.

o Kok ok K KOk
NEWS NOTES
Baker County

Cornucopia Sold Mines, Inc.~- According to reports from Cornucopia the Cornucopia
%0l1d VMines, Inc. ceased operation on October 31, 1941, Future plans are in-
definite.

Cracker Creek Gold Mining Co.-Located on Cracker above the town of Sumpter. Under
laase to John Arthur of Baker. Propertiss operating under this lease are the
North Pole, Tabor Fraction, Columbia and E. & E.
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Burnt River Divis’~n, Sunshine Mining Co.-The new bucket line dredge of Sunshins
mining Co. heaan operation on Octobar 20, 1941. It is located 4 miles north-
west of Whitney on Burnt River. 1Its capacity is 2500 yards. Harry B. Murphy,
Boise, President. J. F. Gunn, Dredgemaster.

Granite County

Portsr and Co.- Located at the mouth of Clear Creek, 2 miles west of Granite.
Bucket line dredge. 3800 yards ecapacity. <. B. Porter, Baker, Jeneral Mana-
ger. A. E. Murray, Baker, Manager.

Cougar-Independence Mine- The mine is located three miles north of Granite. Ninety
tons of ore are mined and milled per day. Latham Flanagan, and H. S. and
L.S. Van Kirk, all of Pittsburg, Penn., owners. G. T. Vandel, Manager.

Ralph Davis, Inc. - Located on North Fork of John Day River, 16 miles east of Dals.
Dragline and floating washing plant. 4000 yard capacity. Ralph Davis, Pres.

Western Dredging Co.-The bucket line dredge (capacity 5000 yards) is being moved
from its present location at John Day to new gzround near Mt. Vernon. Uialter
7illiams, dredge superintendent.

Malheur County

Sunday Hill Mine - The Sunday Hill Mine located in Mormon Basin is being opened
up for examination by Jack Isgrig, Ben O'Frary and Claude Lawton, all of
Baker. Villiam Phelan, Huntington, Owner.

Colt Placer- Locatsd on South Fork of Dixie Creek. Has been operated by Carl
R. Suksdorf and Co., Huntington, Oregon, during the summer. Dry land wash-
ing plant of 1000 yard capacity.

Jefferson County
Oregon King Mine- Located four miles east of Ashwood, Oregon. At present ship-

pine ore to Tacoma smelter. Fifty ton flotstion mill has been ordered from
Denver Equipment Co. E. Rohlfing, Manager. C. J. Young, Superintendent.

ke sk ik ke

QUICKSILVER PRODUCTION

In the Monthly Mercury Report released November 6, the U. S. Bureau of Mines
gives domestic production for September as 4,200 flasks compared to 4,100 flasks
in August. This is believed to be the highest monthly rate since the days of
large production of the New Almaden and New Idria in California during the period
1875 - 1883,

Domestic consumption in September amounted to 3,700 flasks.

Consumers and dealers stocks on hand at the end of September were reported
as 12,100 flasks, and producers stocks were at least 616 flasks, compared to
11,600 and 557 flasks respectively at the end of August.

ok ok ook ok
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CLEARING HOUSE

Mr. L. E. Klump, 719 Lawnridge St., Grants Pass, Oregon, owner of the Green-
back Mine in the Graves Creek section, desires to sell or lease this gold mine.
The owner states that the mine is in good physical condition; that the main work-
ings are open for inspection, and that two new ore bodies parallel to the Green-
back vein have been opened up.

Kk
Mr. C. P. Spence, 814 Columbia St., Hood River, Oregon wishes to sell or

lease quicksilver property consisting of two mining claims near the Nesbit mine
on the Oak Grove Fork of the Clackamas River.

e sfe e o ok ok ok

DEFENSE PROGRESS

The following statistics are taken from Defense, Official Weekly Bulletin of
Defense Agencies In The Office For Emergency Management, issue of November 4, 1941.

Manpower

United States Army, Oct. 9........ R ....1,588,500
Navy and Marine Corps, Oct. l....cceenscceccess 366,629
Nonagricultural workers, SePt.....seseses....740,065,000

Percent increase since June 1940........... PR S: 1y, Y |
18 defense industries, Sevt.......... s é b waeie s 2, 660,500
Percent increase since June 1940......c000000e00...64,8
Finance (In millions
(June 1940 to latest reporting date) of dollars)
Authorized program Oct. 3l........ tesesssssaesas.¥63,962

gcontract awards 06t. 15.cccvcvscosacssssoscasssss™’9,263
Total disbursements Sept. 30.....vvvveevensesesa. 10,745

Production
Paid on contracts, June 1940~

September 30, 1941..... teesessssssssssss$8,464,000,000
Military aircraft, September.......... v o 0 emmns g ool yILA

Combat vessels in Septemberi.eveeececeescvscessecseaes ¥6
Merchant ships, September.......cceeevecnincncnscnse *9

Yeek ended October 25) Strikes Workers
Significant defense strikes in
progress during week......c.00000.. 11 13,900
Number settled...cccesccccccesssscons 6 11,400
*Preliminary.

2 ok 2k o ok ok
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