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FLUORESCENT LIGHT MINERALOGY' 

All of UI are familiar with modern fluorescent lighting. We know that a tube of one 
of th.sp; modern lights which conlumes 15 Yetta of electrio energy is mora erric10nt than 
nn incandesoent lamp .h~oh uses 100 watts; and we know that this tube is cold to the touch 
nnd not hot, a. with the filament type bulb . But it is not gonerally realized that the new 
lights are a success, becau.e of the fluorescence of oertain minerals and chemicals under 
ultrn-violet licht. 

The most common tluorescont li ghtine tube 1s essen t 1ally a 81aes cylinder, the inner 
walls of whioh are ooated ovcnl3 with t1nely powdered minerals or ohemicals. Tungsten 
filamonts and moroury are put 1n thll tube, Ilnd the tube u.nit exha.uated or air, and then 
tilled with inert gases suoh as neon or argon . A 300-volt potentlal or more aorOS8 the 
tube's terminals 1s provided. All of ~hese combinoc make the complete lamp. 

lhen the current is turned on, the filamonts or olectrodes glow hot for awhile to 
ionize the m.rcury vapor. The vapor, when ionized, carries tho current trom electrode to 
electro do and em1ts ultra-violet li ght. Once ionization 1s complete the filaments cool . 
The ultra*violet light excites the chemical lining of the tube oausing a fluorescence 
chnracteristic ot the chemical usod. By combining chemioals whioh give ditferent tluoresoent 
colors, a synthetio light whioh closely re8o~blo9 dayl1ght clln be produoed. 

These new lamps produoe a better light, mo re 11ke daylight, at a oheaper cost than 
do incnndescent li ghts. 

Prospectors' lamps work on much the snme principl. 0.8 the houlehold lighting units. 
Th e ma in ditforences are that the tuba of the prospecting light is not coated, is made of 
qunr t~ or speoial gla81, And that, thoretore, the ultra-violet radiations may be directed 
t.o a point somo distance Crom thoir sourCD . The rays aro inv1sible, and hence are called 
"blaak light" by some pooplo. The "black light" .. }:len turned upon a rluorescent m1noral 
0)' compo und excites the .ame kind of glo .. as that excited 1n the tuba-coat1ng of the lighting 
un1t. Sinoo prospeotors' l1ehts must be portable, they are operated by battery and 
havo device. tor oonverting the direct current to alternating cur~'nt as well a8 stepping 
up the alternating current to higher voltaeea . 

The three laboratories ot the Department have recently obtained new Hblack light ll 

l a mps, m~inly tor detection ot tungsten. The light is contained 1n a case about the 81%e 
of a cigar box or smaller a nd 1s opera.ted from Q Hhotshot" battery. The battery current 
19 changed to alternating current by a vibrator and stepped up to a hi8h.r voltage by a 
transfo rmer before entering the mercury vapor tube . The tube is of quartz, or speoial 
glass, slnoe ordinary glass filters out the ultra-violet raya. All but the useful rays 
of l1 aht from tho tubo are held b".k by " colored filter. It io n 8imple device, but 

*~'rom a talk eivon September 1, 1942, over KUIN, Grants Pass, Oregon, by Ray C. Treasher ~ 
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it wOrkG wondors. 

achoel1te, n tungston mineral, fluoresces unde r ultra-violet l1eht, and 1s now prac­

tically Q.IY~ys prospectod for with the aid of nblack li ght" . Scheellte ore 1s somotime. 
sorted under the lamp's rays 1n treatmont plants . This tungsten mineral 1s ordinarily 
white to brown 1n color, but it flu oresces blue-whito when pure, to Bolden yellow when 
impure : JJolybdenum and copper a.re cortlQon impurities which lower the grade and sometime. 

make the rOCK worthles8 ~ Yellow fluorescing minerals should be checked by chemical analYI1 •• 
If the mineral fluoresces green, red, or pink, it 1s not echeellte. 

Hydrozlnelte, a hydrous zinc oarbona.te, flUoresces a soft blue. It is light in 
wei ght and soft, unlike scheelite in these characteristics . Black sand may contdln 
grains ,of zircon 'K~lch elva an orange colored fluorescenoe. 

lJorcury vapor, even in oxtreme1.y minute qua.ntities, cuts out the "black light" eo 
that when morcury is volatlllzed between the la~p and ~ fluorescent screen, the be~m 1. 
cut off and cannot reach the acrlen. To perfor~ this test, cautiously warm a small .ampl. 
of mercury betweon the light window of the instrumont and a screen painted with a. fluor· 
escent mineral such 0.8 willemito. A cloud appearlna on the screen indi ca.tes meroury. 

Tungston miners use the ultra~violet lamp in distinguishing botween ore and waste 
underground ana thuJ ' avoid sonding wa.ste to the mill. Uill rock may be hand~sorted 
under the lamp, and ta.illngs may b. exami~ed for Unduly large losses. Efficiency 
of ooncontrating machinery may be ohecked and the flow sheet adjusted without _aiting a 
day or moro for assay ret~rl1s. Old dumps from mines 1n which prosence of tungsten has 
not been suspected ro18ht be profitably ins pected w1th the aid of the lamp" Those are 
only a few txamples of the practical applications of the fluorescent light o 

Agate~, ba~lte, calCite s fluorite, scheellte, uranium salts, and willemite aro 
some of tho many minerals which rluorosce. Calcite fluoresces red or orange, scheelite 
blue or ~hlte, willemite br1eht green, and $0 oni thUG clues to n mlneral ~ s identity may 
be furnished by ultra-violet rays. Sarno easily acquirod techniques ~ay b~ necessary 1n 
order to make many of the tests, but there is noth1ng compllcated about them . 

Since differe nt makes of lamps emit different yave lengths of licht, it is important 
th~t the lamp chason be One tha t gives suitable rays for t he work to be done ~ Once the 
prospeotor has purchased his lamp he should experiment with it on various knoun speclmen" 
until he becom.s thoroughly r~ml1iar ~1th their character1stic fluorescenoe. Specimens 
should be examined yet and dry, in lumps and powdered, and from ClOS8 and distant vie_· 
points. The angle of tho ray incident to the specimen, the anIle of obsorvation, and 
the color of the v1sIble light, sOllle of which always gets through the fllter, so metime. 
cause the variations of the fluorescent phenomenon. 

Since glass wl11 not transmit the "black liGh t", glass containers are not suitable 
for holding solutions to be tested; quartz receptacles or cells ... ith quartz windows are 
used. Two rocks appoaring similar but of different composition can often be distineuished 
by the use of ·colored filters such as are used 1n photography. Tho.o filters alloW' only 
light of certain definite wave length. to pass. Two ores that appear bluo may differ 1n 
that one has red in its speotrum while the other has blue only. A red fl1ter which pasS •• 

lnly red light would make the wholly blue one appear black, whe~eas the other ore would 
show a bright red color due to the paSSing of those rays. A.ll or this is getting a. littl!e 
involved and beyond the scope of ordinary fluorescent analYSiS, but it does suggest the 
infinite possibilities of tho fluorosoont techni que to those who might want to delve 
deeper 1nto the study. ThOBe Intel"ested in a more deta1led descript10n of methods and 
apparatus are referred to "Fluorescent Light and its Applioat1ons ll by Oake & De~J.ent. 

Fluorescence phenomena are used in both Qualitative and quantitative chemical analYSIS. 
Uranium, Cor instance, may be .detected by mixing a very small amount oC the powdered rock 
with sodium fluoride and fusing tho ~ixtur8 1n a platinum loop over a BUnsen burner. The 
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resulti ng bead , when cooled, wl11 fluoresce a brilliant y alloy. In two minutes the test 
18 completed, whereas, by other .,thod. much time 1s c onsume d with le.s certain results. 
Vanadium, z1no, the raro eartha, Qnd other metals have been detected w1th ultra-violet 
light. Drugs, vltamin., and orga.n ic compounds have be.n Allayed J'luorophl,) t, " II.trloally. 

'J ow that w. have dlsQussed fluorescence and its wo nderful pro;Jortlos, the questlon 

of the cost of the apparatul may b, ral.ld. Thl prioe rang8' from a dollar or two up to 
hundreds Cor co =merclal machines. Cevices var~ 1n complexity (rom Q sonp box w1th a 

88 

f1lter c.nd a viewlng window for. \l8' Ih the sunlight to complloa.tod la.bora tory equ ipment 
that wl11 determine certa1n oompounds quantitativoly. Prospectors .il1 ordinarily be 
intere s tod in the type of lamp owned by the Ore gon Depart mon t or Geology and Minoral 
Industries ~nd described earlier in this t a lk. Cood tests may be made with a 11sht·proof 
box with a n ultra-violet fllter over the sp.clmen poaition and a peck-hole for the observer. 
Sunlleht or photoflood bulbI lerve Q.S lieht sources. Cheap argon bulbs and"black light" 
bulbs are ~nrkot.d commerc1ally a t a low prioe. Filtered ' Lron-arc light i, a very ~ ~ti.­

factory source of ultra-violet. .\ny · . r ~he. o li ghts oan be Clade or purchased for frOID 
two to ten dollarl. Thl ion1~o ~ ~as t lPo of 1nstruDent earlier desor1bed costs t hirty-
five do llar. or aore. 

CIlIIlIG LABOR ESSl:NTUL TO TII~ '.f AR. PROG RAII 

I n Occupational Dulletin. No. 12 and No. 16 issued July 28 and August 27 , 1 ~42 , 

Gen eral Lowi, 8. HerahlY, Director of the Selective Service SYlto~ , state I that the 
Jar Manpower Commlasion haa certified metallic and non - metallic mining aotivity ~ogether 
~1th the smelting, refining and rolling of Qe tals o.s essential to yar production. 

The subj ect of theso Oecupo.tio·no.l Bul letins c ove~ the tollo.lns: ••• entlnl ac t ivi t !e.: 

l!etal L!lnins: The mining of 1r on., copper, lead, Zinc , a.luminum., meroury, ma.ngane s. , 
chromium, mo ly~donum~ tungs ten ) vcnadlum a nd s imila r ores. Includes al so removing over­
burden , ainklng shafts, and othe r activities pre paratory to me tal-mi n ing ope rations. 

Non-¥ ~ tQ llic Ui nlng and ?rocessing and Qua.rr y ing : Tho mining and pro cess ing of rock salt, 
phoapha.to roo k, sulphur, potash, a sbostos, c r aphlto py r) tes, c raphl te , borate. and other 
sc lino. , fluor8p~r, mica., talc, abrasive s ands , and .i~i la r products. Exclude. all mined 
or quarr iod nonuc t~lli c rnnto rla ls u.ed exclusively in construction. 

Smol t i nr, . aot i n ine, nnd ~olling at Uetnls : Prlmnry and secondary sme lting and refining, 
alloying, rolling, and dra"ing of iron.) ste.l, copper, lead, zinc, magn esium, aluminum, 
brass, bronze, niCkel, tin, cadmium, and any. ot her metals used I n the production of war 
matorio.l s. 

J.~ co=po.nylno t h o bullet!", 9,,.. li.t. or lIoritioal occupations" 1n the mineral 
industry. 'fhe li.t. includ. praotically every Job that hal to do with production or 
eS88ntiai min.ral. and .etal •• 

In it. bulletin .ervice, the Amerioan Wining Congr,ss mak •• the following co •• ents 
on tho C,eupational Bulletins: 

!tIt wal obvioully i.pos.ibl, to include in th1s list 0.11 the var1ed 
Occupo.tional title. in co •• on u •• throughout the mining di.trlot.. Howev.r, 
a cnr.tul review of the lilt will ahow that the gr.at majority of key . ine 
and mill employee. are covered directly or by direct a"ooiation of Job 
ola •• iticat10n.. In clrtain 1n.ta.nc •• , it will be neceslary to p01nt out 
to local drart boardl the t ~rallo l between the degree ot training, qualitication 
or .kill required for occupations not Ip,cifloally listed and lome or tho •• 
included in the eritical lilt. Pleal. keep in mind that tho Ocoupational 
Bulletin il not a direct order to draft of fic1all, but 1. m.rel;· an official 
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guide, and any ommlss1on trom the occupational list should not be considered 
ground for refusing dererment. 

'IThe issuanoe or this Occupat1onal Du l letin provides a .eana whereby 
the mining industry may protect Its essential manpower insofar as ml11tary 
service 18 concerned. It 1s suggested that mining comp~nle. make a compre­
hensive survey of their key lDen who MY be subject to the draft, and endeavor 
to 8'8 t hat the complete facts of eaoh case are properly presented to the 
local draCt board . Uen 1n critical occupations "should be made to realize 
t hat tbey are engaged In vital war service, and that their cooperation w1th 
management 1n all matters res pecting their draft status is hlehly importnnt o II 

As a corollary to the abovo the Amorican Uining Congress reports that: 

IIUrart Director Hershey telegraphed State selective service directors 
thie •• ek and ordered that any worker who leaves his J ob in co pper or other 
non-ferrous metal industries or the lumber industry be reclassified from 2-1 
or 2-B, into a cla8s immediately ava11able for military sarvice . 

'IThis action mark. the firat time such a atlp haa been taken and may be 
the forerunner of rurther 8uch orders. Hershey ' S telegram. backed up ";iIliCII 
order to Yorkers in 12 weatern states making a ' certificate of separation' 
issued by the u.S.tmployment Service n requisite to t he fu rther employment of 
any lDan who haa quit hi. Job in a non .. terrouB metal mine. 1I 

CAD!!! UJ.! 

Characteristics and Occurrence: 
Cadmium 18 a so f t malleable, ductile, bluish, silvery-white metal recovered &8 a 

by-product In zlno reduction plants. It is preoipitated in the purifioatlon of zino 
sulphate solutions prior to the electrodepo5ition of t he zino and the precipitate i. 
later treated to recovo~ the pure metal. Cadmium is also obtained from the Ilblue 
po.der ll or zinc dust from zinc dist11lation plants; trom the tlue dust trOD zi nc blende 
rOQsting, from lithopone manutacture; and Crom lead smelt1ng and retining mainly beoause 
of the pres enoe of zint with accompany ing ondmlum i n the original ores treated. 

Cadmium waS di s covered by Stromeyer 1n 1817 when he found that a specimen or 
yellow zinc oxide conta ined a new metal. He named it cadmium Cram cnd mia, the name 
given to zinc ore by the ancients. 

The atomio we i ght oC oadmium is 112.41 (atomio .oight or zlno i. 65.,8) ; melting 
point 1. ,20.,0 C. (zinc, 41,.4 0 C); speoiCl. gravity is 8.65 (Zinc, 7. 14) . The ohemical 
symbol i8 Cd. 

Cadmium is similar to zinc metallurgically, but there is enough difference in loae 
characteristics so that the aeparation from zinc i8 not very ditCioult . Because of the 
groater volatility ot oadmium, it may be separated from zinc by traotional distillation 
and subsequently refined. In electrolytio zino plants, the cadmium to gether .ith other 
metallic impurities i. precipitated from the zinc electrolyte by the addition or z1no 
dust. It is elsential to precipitate the cadmium in order to make high-grade electro · 
lytic zinc. In the manufacture of lithopone (white pigment consisting at a mixture at 
&1nc sulphide and bar1um lulphate used 1n paint., varni.h, lacquer., linoleum, rubber 
g~od8, etc.) it 18 equally necessary to precipitate the cadm1um. The cadmium i8 eventually 
recovered from the precip1tate and retined electrolyt1cally. 

fhe metal oocur& in nature mainly combined with 8ulphur (CdS) &8 the mineral green­
oc kite in a81ociation w1th z1no oriS, although lead area ao~etimea conta1n small amounts 
of oadmium. Greenook1te is relatively 80ft with a hardness of 3 - 3.5 (hardnes8 ot z1no 
blende i8 '.5 - 4); ape.ifi. gravity i8 4.' - 5 (zlno blende, ,., - 4.1); color i. yellow 
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or va~lou. shade.; 8treak 11 from orang. y.~loy to br10K rid; mlneral 11 nearly tran'parlnt; 

crystals are hexagonal, .ometime. Itrlattd horizontally on pyramidal taee •• 

The nmount ot cadmium 1n zinc ore. 1. generally very .mall • 1'51 than 0.5 percent. 
Exceptionally high perc.ntage. ot 2 to 3 perc.ht 1n &1no blehdt and calamine have been re­
ported, but auah percentag •• are rare. The ratio or occurrenCe ot these two metale 1e sald 
to b, 1 ot cadmium to 200 ot z1nc. 

Production: 
Prior to 1~o7, all cadmium consumed 1n the United Stat •• was i.ported trom S111.1a. 

In 1907 the GralB,lll Cb •• lcal Company started the first oo ••• roial production 1n this 
country. The a~ount produoed in 1207 i. not reported but apparently it .ao approximately 
8uffioient to supply the dOlle8tic demand, 0.8 ahown by the tollowing table t1"'OID "IUne1"'a1 
Re.ourGe. or the United stat .. " (1906): 

Cadmium imported tor oonsumption into the United State., 1,03-1,08, in pounds: 

Year 

190) 
1204 
1,05 
1206 
1907 
1906 

Quantity (Computed) 

6,679 
7, 655 
8,138 

1),806 
1,253 

Value 

$ 4,565 
4,524 
5,228 

10,522 
1,633 
2,320 

Production and consumption or cadmium increaled rapidly • . In 1216 output was over 
135,000 poun ds; i n 1,17, 207,000 pounds. The over-all increa.e in produGt10n in the past 
25 ~ears 1s strik1ngly ahown in the tollo.lng table trom U. S. Bureau ot Minel ~lnerala 
Yenrbook , Rev!e. ot 1,40. 

Cadmium produced in the United State. tor the years 12)6 to 1240 inclulive: 

ProCluc.a: 
Cadmium compound. 

lIetalli c ( .. that,d) 
Year Cadmium Cd oontent Total Cadmium 
1,)6 3,633,425 626,800 ~,260,OOO 

12)7 4, 26 5,273 828,000 5,024,000 
1238 4,077,261 4Jl,OOO 4,502,000 
1232 4,411, 530 672,000 5,021,000 
1240 5,221,488 845,000 6,766,000 

In 1929, world production of oadmium was a little under 3,000,000 pounds - Ie •• than 
50 percent of United States prodCction Cor 1,40. 

Tho rollowing companies produoed cadmium or oo.dmium oompounds 1n 1,40: 
(1I1n,ral. Yearbook, Rov1,. or 1240) 

American Smelting & Refin1ng Co. 
American Ste~l & lire Co .•.. 
American linc Co. of Illinois. 
Anaconda Copper Mining Co •.• 
Cbemical "& Pig.lnt Co., Inc • • 
E. 1. du Pont de Nemours & Co. 
Eagle.Pichar Win1ng & Smelting 
Harshaw Chemical Co. 
New Jersey Z1nc Co .. 
St. Joseph Load Co .. . 

Denver, Colorado 
Donora, Pa. 
Fairmont C1ty, Ill. 
Great Fall~, ~ontana 

Baltimore, Maryland 
Cleveland, Ohio 
Henryetta, Oklahoma 
~lyr1a, Ohio 
Palmerton, Po.. 
J08l phtown, Pa., and 
Herculaneum, ~o. 
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Uses : 

STATE DEPARTMENT or G.EOLOGY & II IN ERAL INDUSTRIES 

Sh8r.ln~~1111ama Co. 

Sullivan ~inlng Co •• 
U. S. Smelting, Retlning a lUning Co •• 

Chlca go, Ill., and 
Coffeyville, Kan SAS 
Kellogg, Idaho 

Midvale, Utah 

vol . 4 no. l 0 

Th e ~reate s t use of oadmium 18 1n electroplating. Over half ot the .etal produced 1n 
1 ~4 0 ron s u sed for thl1 purpo... Next 1n importanc. 1. it. u •• 1n bearing •• tala and 1n 
ma. ny al;loya. About 12 percent of the 1940 production _al u.,d 1n pigment. and chemicals. 

It. corrosion real.ting qualities have ocea.lonld a large increa •• 1n t he u s e of cad­
=lum f or eleotro plating iron and .t •• l. Th. ca dmium aurrate 1& about the 8ame color as 
t i n, a nd take. a hi gh polish. It do •• not readily tar ni sh. CadmIum, c ontaIning a small 
pe rc e ntage ot silver, i. u.ed ins tead of nickel for plating ,teel and 1. Gald to give better 
pr ote ction than nickel. Cadmium-lilver alloy, are uled in 8ilver platIng where a' much al 
25 percent of cadmIum I, lometime' u.ed without affecting the appearance ot the plate. 

Cadmium bearings are u s ed larg.ly 1n high Ip.ed internal-combultion .ng~ne8; ther ef or., 
t he aut omobile indultry · il a large COn.um.r ot the .etal. According to the Win.rall Year­
book , Ford used nearly 8 ~0,ooo pounds in the 1937 model year. It 18 said that o·adllium-al1vor ... 
copper alloys under 'Ivere .ng1ne te.ts have shown approxlmate l y three tlmel the llt. of 
babbltt benrings. 

Low-melting point alloy. are obtained by oombination. of oadmium, lead, tln, and bi. ­
mu th; oadmium , tin, and bisouth; and oadmium, lead and tin. ijelting po1nts at these alloya 
vary bet.een 140 degrees and 20, degr ee. Fahrenhelt. They are u.ed a8 actt solder. tor 
work with tin, lead, eto.; allo i~ electr10 fus •• , and as fus1ble plugs tor automat10 tlre 
sprinklers. A cadmiu .... nlck.l storage batt.r] Is used In Europe tor miner8' l a mps. A dental 
amalgam conslsts ot 26 percent cadmium and 74 p.rcent m'roury. A elloh' metal tor stereo­
type plat es consists of 22.5 percent cad.lum, 27.5 tln, and 50 percent lead. Cadmlum 1s 
uged 1n the weston c.ll tor mea8urlng el.ctromotive foro •• 

Chemical Salts: 

Cadmlum yellow ia the name g1v.n cadMium sulphIde prepared artifioially. It 18 a brIght 
lemon yellow from weakly aoid solution and orange yellow tram strongly ~old solut10n. It 
i s one of the moat permanent pigments known. 

Other oom.ereial cadm1um salts and thelr us.s are cadmium acetate uB.d in dentlstry; 
ca dm1um chlor1d. 1n dYl ing and oal1.co printing; c lldm1UID nitrate In gla.8 mak1ng and porcel­
aln glazes; and cadmium halogen co mp ounds in photography. 

All cad.lum salts ~ soluble 1n wat·er and d11ut.e aolds are poisonou· •• 

Cadmium a 8 a Standard: 
In epeotroloopy the cadm1u. red 11ne has b.en round to b. the pure.t and ,oat .ono­

ohro matio ot all spectrum 11n... It has ther.for. been adopt.d as an international .tandard 
tor all quantlta-tlv. sp.ctrosoopio m.alur ••• ntl. .any appar.>ntly .1ngl. lin.1 1n a Ip.ctru. 
are 1n realltu made u~·· ot & prinoi pal 11ne togeth.r w1th les.er l1ne. grouped clolely on 
elther ald.a o( 1t. 3uoh oompl.x line. would not be Bat1,faotory al a standard. Th. cad.iu. 
red l~ne hal been determ1n.d as the mOlt homogln.oul 11n. examlned and In 1907 wal adopted 
a 8 the prllDury ~ tandard. ItB way. length · was ~.Iignat.d as &438.4696 An&ptrHm •• 

For defining and o»mparing a standard oC l.ngth the belt standard i. a definit. wnv. 
length of h\lmogen.oua 11ght. Tbu. the standnr.d m.ter i, d.fined al a plece of metal ... ho s . 
le u!;, ... !"!. at 0 degrees C •• qual. 1,55,,164 t1mes the . ::, '". length or the red lin. ot the .pect­
rum o f cadmium . ob •• rved In dry air at 15 deg~e., C. of the normal hydroien scal. at & 

pre.sure of 760 mm. of .eroury at a d.gr ••• C • 

............ 
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