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UNITED STATES OOVERNMENT

Memorandum
V.3.NoCool, Secret 4wy para: ilarch 15 1961to : ,

== . R. I.. m oe, m in, of asuo. -

I raou : Robert Iowenstein
Acting Director hb

,

DLvision of Licensing and Regulation
sunger: PErlTIGI FGt RUIB4AKING - 10 CFR b/!. LICENSIlO & SCURCE

*
MA3 RIAI,.

SD SQL: IIAR IJ .

. ,.

Atteobed for your records and for reproduction for the informa.
tion of the Comission is a -mication dated March 6,1961,
from American Potash and Chemical Corporation (Lindsay Chemical
DLvision). This communication constitutes a petition for rule.
=mking and roguests:

1. that Section M.13(c) (1) of 10 CFR 14 be amended to
re estahlish an esemption fra licensing for

" rare earth metals and evda mixtures and,

products containing not more than 0.25% by
weight thorium, uranium, or any combination
of these; .

and

j 2. pending completion by the ABC cf technical stu11es relating
thereto and setion by the Comission to re-establish this
amesption on a permanent basis, that the Ccamission amend
10 CFR M on a temporary basis so that it will not be
necessary for the Corporation to suspend a major portion
of its rare earth chemicals business and cause a disniption
in the bpsiness of its customers.

The Division of Licensin6 and Regulation vill sutmiit a report
promptly to the Commission with recomumendations as to the
action the Division concludes is warrantei under the circunstances.

*
A copy of the petition is in the Public Document Room.

; Enclosure
l Ltr4td3/6/61frAmericanPotash ,

! & Qaemical Corporation
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AMERICAN POTASH & CHEMICAL CORPORATION
-

NINETY-NINE PARK AVENUE, NEW YORK 16, NEW YORK
,

March 6, 1961
.

Mr. H. L. Price
Director
Division of Licensing Regulation
U.S.A.E.C.
Washington 25, D. C.

Dear Mr. Price:
This letter is a request that Section 40.13 (c)(1)

" Unimportant Quantities of Source Material" of the Regulation of

the Comunission 10 CPR Part 40, " Licensing of Source Material",

be amended to read as follows:
"Any quantities of thorium contained in (1) incandescent gas

mantles; (ii) vacuum. tubes; (iii) welding rodsi 'or (iv) tare
earth metals and compounds, mixtures and products containing

not more than 0.25% by weight thorium, uranium or any

combination of these."
thereiy restoring the exemption applicable prior to February 13,

196; to such rare earth materials.
Attached hereto is our application for this amendment which

contains evidence of the irreparable damage which will be done to the

rare earth indurtry by not restoring the long-standing exemption for

rare earth materials having a thorium plus uranium content of less
i

than 0.25% by weight. This application also shows that this

damage is needless because there is no health hasard' involved in

the use, posession or handling of rare earth materials having a
thorium content of less than 0.25% by weight. We are fully

familiar with the rare earth business in the United States; we

know of no health problems caused by the handling of these materials

from 1946 to 1961 during which period the exemption was in the
,

'

Comunission's regulations. We know of no health problems even before
<

1946. 2_
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We conclude and show the following:.

l. Se thorium content limit of 0.05% is unnecessary from
''

i health - physics considerations.'

2. Se thorium content limit of 0.05% is unrealistic
and impractical from a technical and analytical standpoint.

3. Licensing procedures called for under these

' regulations will do irreparable damage to the present and future
( the rare earths from ccamercialrare earth industry by removing

Increased capitalapplication due to the requirements of Part 20.
costs, added professional fees, lengthy and costly labor negotia-4

1

tions, administrative burdens and grobable higher wage rates willI

~ remove rare earth materials from practical coussercial consideration.

S e result will be to cripple the rare earth industry and cause

considerable unemployment.

4. A large number of consumers of rare earth materials

will "be subjected to licensing and r'egulation needlessly.

5. S e licensing program and the burden on the commission
i

of administering it will be significantly increased.
Many of our present customers will have received within the

i

next one to five weeks the amount of contained thorium in rare
earth materials permissible under general licensing. Unless they

have secured specific licenses in the meantime, we will be pro-
a

hibited from shipping rare earths to them. We will also be
-

prohibited from shipping single. orders for rare earths where the
Secontained. thorium limits for sing 16 shipments are ex,cceded.;

,'
effect will be to suspend a major portion of our business and the

'ausiness of our customers.
Since time is of the essence and any delay, potential or

f
real, in the permanent restoration of the originsi exemption

,

would cause us to suspend shipments of our products which are vital

raw materials to many consumers in important industries, specific'

i i licensing of these consumers under Part 40 might be required
,

,
1
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almost inmoediately. This action would subject them to the
. requirements of Part 20. To avoid the Part 20 requirements, many

of these consumers will suspend operations or use competing non-

rare earth materials where feasible. This will pressturely and I

perhaps permanently cripple the rare earth industry even though

.the r.*w regu al tions are effective only for the time required to
effect the permanent restoration of the original exemption.

Therefore, inasmuch as we will be forced by the new regula-4

tions within several days to cease shipments to, and disrupt the

business of, a number of our long - standing and new customers,

we urgently request prompt action on a temporary amendment

re-instituting the exemption for rare earth materials contained in

the regulations from 1946 to 1961, so that business may continue,

such action being followed as soon as possible by permanent

restoration of the original exemption.
If you should require further information or should you

desire further discussion of this subject, please contact the

writer at the above address.
Very truly yours,

AMERICAN POTASH & CHEMICAL CORP.

Rr: /s/
Paul s. McCoy
Manager
Lindsay Chemical Sales.

*
.
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AFFLICATICII FOR AMEleMENT OF FART 40

REGULATIONS OF TEE ATOMIC ENERGT CGetISSION

RE: TBORIUM CONTENT OF RARE EARTH MATERIALS

~ ..

American Fotash & Chemical Corporation

March 6, 1961

.
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PAtt I sugetART STATEMarf AND CONCLUSIONS

PARL II RARE EARTH MANUFACTURIWC EXPERIEllCE
OF AFFLICANT AllERICAN FOTASR &
CNENICAL CORPORATION

PART I!! RADIATICK IIFERIENCE AT WEST WICA00
FIANT IN IIANKING RARE EARTH AND
YTERIUM PROIRlCTS

PART IT ANALYSIS FOR TRORIIBt IN RARE EARTH
MATERIALS

I PART T IFFECT OF RalIFIATICIls Ott ColetERCIAL
! AFFLICATICIIS AND MARKETS FOR RARE
i IARTa MATERIALS
r

.

.

1

6--

,

,

I

i

?
- _. _ _ -- - ..- . , - -_ ~ , , - - - - - - - - - - - - - - -



4

UNCIASSIFIED
.

e

PART I

SWSERT 811TBIENT AND CONGASICIIS
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part I

- Summary Statement And Conclusions

10 CFR, Part 40 ("Centrol of Source Material"). Chapter 1.' Title 10
.

defines source material ser
a
' 1. Ursatum er thorium or any combination thereof, in say physical

er ehemical form er,

2. Oree which eestain by weight one twentieth of one per cent

(0.0$%) er more of (1) uranium. (11) thorium or (titi any

semblestles thereof.

A chemical misture, compound, solution or alloy in which the source

meterial is by weight less then 0.0$1 of the mixture, compound, solution or

alloy is exempt from the regulation ,

.

Under these regulations, a general 11censo to fewed to d. mastic

commercial and industrial firme, and research, educational and medical instito.

tions for research, development, edy,cational or commercial purposes autharisina

the use and the transfer of not more thee ,fif teen (15) pounds of 6.wrce mater-

tal at any one time, provided that no such person shall receive more then *

total of one hundred fifty (150) poundo of source meterial in any ralend?r year.

We have concluded and protese to show that under these resulttions:

1. The thorium content limit of 0.05% to unnecessary from

health physico considerations.

2. The thorium contept limit of 0.051 to unrealistic and im.*

practical from a techalcol and analytical standpoint.

3. Licensing procedures cetted for under these regulations util

do irreparable danese to the present rare earth industry to

the estent that coesiderable unemployment may be involved

4. A large number of coneumera of rare earth materf als will be

subjected to licenotes and regulation needle aty

' .

-8-
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Juammary statement & Conclusions -

- 5. The licensing program and the burden on the Commission of

administering it will be significantly increased.

Af ter lengthy study of the problem and from our long experience

in producing and handling sharium and rare earth materials, we urge that

.
section 40.13 (c)(1) of Part 40 of the Cosmaission's regulations,

as published in the Federal Register of January 14, 1961, be amended to read

as follows:

"Any quantity of thorium contained in (1) incandescent gas

mantles; (11) vacuum tubes; (iii) welding rods or (iv) rare earth metals

and compounds, mixtures and products containing not more than 0.251 by

weight thorium, uranium or any combination of these."

the effect of the proposed amendment is to add to the three exemp.
,

tions presently listed in the clause quoted the exemption for rare earth

materials containing less than 0.251 by weight thorium, restoring an exemp-

tion which was in the regulations ' rom 1946 to 1961.f

It was in consideration of the foregoing that the letters of October

26, 1960 and January 30, 1961 were submitted to the Commission by Mr. C. R.

Lindsay, III Vice President. American Fotash & Chemical Corporation.

.

9
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RARE EA1111 MANUFACTURING EXPERIENCE OF AFFLICANT
AMERICAN F0TASH & CHEMICAL CORPORATION
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part 11

Rare Earth Manufacturing Esperience of Applicant
American potash & Chemical Corporation

.

American potash & Chemical Corporation is a corporation organised in

1926 under the laus of the state of Deleuere and consolidated in the same year
'

with the American Trona Corporation, a Delaware corporation organised in 1913.

It is engaged la the production, manufacture and distribution of a wide variety

of chemicals which are sold throughout the United States and in many foreign

countries. These chemicals include boroa chemicals, lithium chemicals and lith-

tus ores, chlorates and perchlorates, manganese dioxide, sodium chemicals, potas-

stum chemicals, agricultural chemicals, thorium, yttrium and rare earth chemicals

and additional specialty chemicals tecluding those of rubidium and costum, plaats

are located at Trona, California, Benderson, Nevada Los Angeles, California,

Its as tional Northern Divistoa,Aberdeen, Mississippi and West Chicago,1111oots. e

carrying on research and testing in the ordnance and emplosives fields, is to-

cated at West Ennover, Massachusetts. Manufacturing facilities of American

Lithium Chemicals, 'Inc. and San Antonio Chemicals Inc., in each of which *

American potash & Chemical Corporation holds a majority interest are located at
*

gaa Antosto, haas.

During 1960 the not sales of hastican potash & Chemical Corporation

totalled $50,544,003. Thorium, yttrium and rare earth chemicals is one of th's

Company's main product lines. The Company and its domestic subsidiaries employ
,

approximately 2,000 people. A large number of people are employed in the Company's

plant at West Chicago, Illinois in the production and distribution.of thorium,

yttrium and rare earth chemicals.

We Company's West Chicsso Illinois plant was a result of its accuist-

tion of Lindsay Chemical Company in May of 1958. Lindsay was founded in 190?

as Lindsey & Company and was incorporated in Illinois in 1904. It is presently

the largest refiner in the United States of thorium. rate cat th themical* and

.

- 11 -
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gare Earth Manufattuatas Emportance of Applicant
1 'Amerisen potash & Chemical Corporation

-
i

l

and yttrium. Lindsey or131nally manufactured incandescent aantles, which re.

quired therium attrete se one of the rev materials. Previous to World War I

therium attrate used for mantles was imported from Germany in a refined state.
' i

When that' war eliminated this eenroe. L1adesy eenenessed and over eince has con = |
,

tinued its own processing of meessite send from which therium, the rare earthe

opd yttrium are derived. As the demand for mantles declined and with it the
l

demand for therium. L1adeay supplanted that bestasse by developias refining

processes for the rare earth ehemisale as new uses were discovered for these

elements. The maatte bustaeas was sold as of December 31, 1953. With the ad- ;

vent of the stante energy program, a new demand for therium attrete same into
i

being. At the present time L1adesy's beatnese to the production, manufacture
,

and este of theriume rare earth and yttrium ehemisato.

L1adesy played a signiftsaat rele la fuentehtaa therium and rare*

'earth produsse to the Manhattan Project in eenmeetion with the development of

the stante bomb dettag World War !!. Since 1945 Lindsay has fuentehed the

bulk of its thort e produetten to the Sever ment.

The rare earthe seastet of a group of fifteen elements which are al.

ways found together la nature. The prisespel source to menseite sand, which

as noted above. L1ademy has processed stase World War 1. Another eeurce to

bastaneette. Lindsey has prosessed bastasesite but to met surrently doing es.

Significantly important seemeestal areas of application for rare earth chemicale

toelude the manufacture of are carbone. lighter flinte, metallurgical additives.
|

* glass, seramics, praeteten leases, televielen tubes, electronic careetco and

sterewave devices.

L1adesy was one of the first to develop, and believes it is tha leader

in, the sommerriet application of the ton exchange process to the separation of

highest purity yttrium and rare earth products. Among the potential future uses i

- 12 -
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Nare ga'rth Manufacturing gaperience of Applicant
American potash & Chemical Corporation

of these elemente le the applicattoo of samarium, sadolinium And europium se

neutron absorbers in the control rode of nuclear reactors. Other separated rare

earths, such as dysprosium and erbium may find a use as an addition to these

rede to balance neutron absorption.

Dorium to the only material known, escept for uranium, which, though

not itself flesionable, can be converted to fissionable material. This is done

by placing it in an atomic " converter" or " breeder" reactor. In 1952 arrange.

ments were made with the Atomic gnergy Comission for Lindsay to expand its pro.

duction of thorium chemicals and as a result a large addition to its facilities

was completed in July, 1954. Die espansion was designed to facilitate the pro-

duction of thorium on a basis which would also provide practical comercial

routes 'for the processing of rare earth chemicals. De acceptability of this

process was based upon the regulations then in effect, namely the Code of Tederal

segulations, Title 10, part 40, as amended January 1,1954. Die regulation

listed the following exemptions

p 40.60 schedule I

"(f) gare earth metals and compounds, statures and products

containing not more than 0.251 by weight thorium, uranium,

or any combination of these."

Lindsay entered into a contract with the Commieston for the sale of
.

thorium products, which contract empired December 31, 1956. It operated en a

new centract running until the end of 1959 under which the Government acquired

thc.rium salto. In addition to this outlet for its thorium products, the

Corporation produces thorium compounds for use in a number of othet applications

including thorium-magnesium alloys for jet engines and missiles, thorium eAlte

for nuclear fuels, thoristed tungsten wire for electronic tubes. refracto les

for high temperature purposes, catalytic agents for vertoun industries. hiF5

' .n.
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Nre ta'rth Manufacturing Esperience of Applicant '

American petosh & Cheetcal Corporation

goality optical glass, incendescent aantles, and vericus themical teagents.

) Of the total thertue, rare earth and yttrium asterials, produced and

sold by the Corporation's West Chicago,1111ncts plant, the rare earth chest.

sale and polishing compounds represent the major portion.
i .
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FART III

RADIATION IIFERIENCE AT WEST GICA00 FIAlfT II EAISLING
RARE EARTE AE T1TRIIM PRODUCTS

4

*
.

The data presented here show that both the air borne alpha activity and gasma

radiation levele encountered in the maoufacture and handling of rare earth
!

materials sentatalas on the order'of 0.25% thorium are quite small, do not

present a hasard, and do not necessitate radiation monitoring.

Cantante

1. The prehlen and its significance.

2. Scope of data.

3. Method of deterstantion of radiation esposure.

4. Explanation of units.
=

,

5. Facilities and products covered.

6. andistion deta.
.

%
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1. The Probles and its Significance

On the effective date of 10 GR Part 40 p411shed in 26 yt 284, Janary 14, 1981,
manufacturers and users of rare earth anterials are required to operate under a
tighter specifiestion for the theria sentent of these anterials if rare earth

; anterials are to be esempt from specific licensing. In effect, the assimum ex.
~

empted content of thorius was reduced free 0.254 to 0.06% in the revised Part 40
i. rules.

n

The uranium content of rare earth unterials is insignificant since the starting
ores (inomanite, etc.) contain only emil amounts of waaim. Weni a esatents
for rare earth materials are in the parts.per-at111ea reage. Therefore this
problem is concerned essentially with thoria contamination.

The data presented here show that both the air.berne alpha activity and gama
radiation levels encountered in the usadactwo and handling of rure earth
anterials costalaiag on the order of 0.20$ thoria are quite een11, do act

! present a hasard, and do not necessitate radiation monitoring..

The information herela presented was samrised free the records uniatained at

the West Chiango plant by Dr. R. M. Esaly,E. E. Iresers.bdiation Safety Officer at the West
;

Chicago plaat, with the assistance of Dr.>

2. Scope of Data [,

i *

In 1956 the West Chicago plant, then kaeva as The Lindeny (hemical Company,
ialtiated a broad and intensive radiation safety program. The program was
activated la anticipation of the impending rules to be announced in 10 GR
Part 20 (aStandards for Protection Against Radiation", Jeauary 29,1957). This
progree has been sustained without interruption. It has been proued with the i
vigor necessary to be in compliance as lower maxism radiation limits have been
announced.

The progree includes film badge service, and air concentration asseurements.
All opersting personnel, and in the thorium plaat foresen also, are required to
wear badges whenever they are at work. Rules for the wearing of film badges
are vigorously enforced. Ihay of these people transfer back and forth between
the thorius and rare earth sections of the plant. While many of the jobs would
not require a badge, there is a considerable mixing of people and jobs. The
decision to badge all operating peresanel was made to asiatain flealbility.

'

The air sampling progree has also been musually thorough. Over seven thousand
air samples have been taken since 1956. The data presented here of course do
not reflect the full angaitude of the air sampling program. Emperience quickly-

showed that it was not necessary to sample the areas of present interest exten-
sively, due to the low radiation levels encomtered. The main effort has been
directed toward operations involving handling of thorium materials.

,

The Radiation Safety Program is under the direction of the Indiation Safety
Officer. Dr. E. E. Kremers formerly held this position. It is presently the
responsibility of Dr. R. M. Realy. A full time technician is esployed to take
asuples and run the film badge program. A radiation specialist, Dr. 2. 5.
Landauer, is retained as consultent.

,

- 16 - ;
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3. Method of Determination of lediation k oosure

Film badges are supplied and processed by the 1. 3. tandauer, Jr. and Company,
3920 216th Street, Matteson, Illinois.

The West Chicago plant possesses two alpha scintillation detectore, with all
necessary auxiliary equipment for obtaining and menewing air eencontrations.

The method followed is that used by the Wealth and safety Division, New York
Operatione $sfety Office when its personnel unde a swvey of the thoria plant
in 1956. A known quantity of air is drawn througha piece of Whataan 41 filter

Thepaper. .A standard esopling time of fifteen elautes is need in this plant.
samples are stored one week in order to Leprove the reproducibility of the re.
sulte. This recommended technique was necessary la the therium plant, but would
have little effect in those areas where materiale are bolag anchanically pro.
ceased. Snoples were ordinarily counted for five minutes, using generally ac-
copted techniques for calibretion and background correction.

4. kplanation of kite

For air-borne thori a sensuremente,

Let

*1/a = liters per minute air flow in sampler

n = minutes sampling time

c/m = alpha counte per minute on paper sample

d/c = alpha diolatogratione per count (determined frequently
from standard alpha source)

,

d/m = alpha disintegratione per minute
d/m

Microcuries of thorium opcTh = 2.2x108d/apc

ML = mazieum permiselble level
*

then
(c/s)(d/c)

pcTh/s1= 2.2 x 10e (17,)(,)(1000 ,1ji)

.

y yg, ,(A cTh/si)(lose)(too)
,

,

5

Film badge readings are reported as millirees per year se reported to us by the
film badge processor.

- 17 -
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5. fu,111 ties, ud, fad,ucte Coyggg[ ,

The West Chicago plant has approximately 264,000 square feats approximately
80,000 square feet is used for thorius processing and about 75,000 square feet
for rare earth processing. Oro and rare earth raw material storage covers
24,000 square feet, and the balance is need for offices, services, unintenance
facilities, research laboratories, and product warehousing.

Processing atsets with monasite ore, a phosphate of rare earths and thorive,
and sensists of the following basic steps which are also summarised on the

,

accespanying flow chart.

(a) Opening the ore by a wet chemical estraction process.

(b) Preliminary chemical separation of thorie from rare earths, the thorium
and rare earth intermediates are processed separately to remove additional
rare eartheand thoria.

; (c) Recovery of rare earths as rare earth sodium sulfate for storage or con.'

version to other rare earth compounds.

(d) Separation of the rare earth sisture into cerius chemicals and didymium
unterials, and fwther separation of didymium into other individual rare
earth groducts.

The input of re'e earths into the West Chicago plant, in the form of rare earthr
sodium sulfate containing 42% rare earth oxide, is several million pounds per
year. The plant produces for sale a nearly corresponding quantity of all rare
earth products, this quantity varying somewhat with the type of rare earth
product and market conditions. Most of the production is in the form of rare
earth and cosmarcial cerita products such as rare earth chloride Code 340, rare
earth oxide Code 330, rare earth fluoride Code 370, cerive hydrate Code 201,
and various rare earth-end cerium-based glass polishing compounds. Production
and sale of high prity, individus1 separated rare earth materials is relatively

,

sen11 compared to the scenercial-type rare earth products.

Radiation data are presented in Section 6 of this document for operations in.
volving the handling, preparation, and packaging of the following types of rare
earth anterials.*

(a) Glase.2alishal. These are* essentially rare earth or cerium oxides speciany
prepared for glass and optical polishing. BARNESITE is essentially a rare
earth oxide, and CIROI is a moderately pure cerius oxide. Processing in-

: volves wet chemical and slurry treatments in open tanks, filtration, cal.
cining to oxide in continuous and batch furnaces, ball milling,and dry*

screening and blending operations. Dusting is apt to occur in the calcin-
ing and screening steps, and is of considerably greater magnitude than
that found in glass polishing operations where wet alwries are univer-
asily handled.

(b) Cerium Itydrate lha dacture. This operation includes wet chemical separa-
tion of cerium from the rare earth sixture, filtration, drying, pulver.
ising and packaging operations. The last three steps involve the handl.
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ing of; dusty anterials. Mucts tre cerium hydrate and didymium carbonate.'' '

,

'N

[,.,,.
,q [' ' c, p)

* h,rthrth Oxide is prepared by calcining rare earth oxalate or rare earth
carbonate in continirs.ss, rotary frances. The product is a poirder largely''

i t

, ' , ,' in the .200, mesh rapge, and is susceptible to dusting. ., ,

.. .

( ;' -(d) Bish Frity .%sre hrth and Yttrius Oxides are produced by calcining the'

_

rare earth vaslates 'octained from ion exchange affluent solutions.
s s

(e) Esm farth Sodlue 'Offat'e Hand 11nz and Storame. ' This salt is precipitated
4i*

3'. .tros aqueous achstun, recovered by filtration on a continuous filter, ands

the filter cake stcred in hulk or fwther processed into rare earth ches.- 4
3 ,,

4 icals. ?4_
.\, T- 8 % t !

3,

i (f), Enre Earth Chieride is prepared from are earth sodiin sulfate by chemicaly u - ,
,
.

'

wmr:::on to give an queous solution of rare earth chloride. The solu-,

tion is treater'sto rarov6- deleterious imprities (including thoria) and. e. '

,

y', , \ C the treated aslution, evaporated in open kettles to the proper composition.-

,J
* g ;* g'* i, :SThe evaporatedfconcentrated rare earth chloride liquor is allowed to*

s~' ' solidify, anCis breken up and packed for shipment.
. ,\

. ' anre Earth P!ssorids as prepared by precipitation from aqueous solution,
V

'

6 , (g'i,

,' ~{ filtered, and the filter cake dried. The dry product is pulverised to,

*
. powder or. converted to pellet form., ,

4 %s

4 ,
\ ,j ; s<

4
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'

.ome' considerations which 6elp to evaluate the data given in the following*

tables ares r
'

, ,
1 +

3'
~ ~ (1) The nebers ar6 biase/. on the high ' side to an unknown but probably sig-.y'

nificant degree due to ' proximity of thorium processing.
i

), (2) The uncertainty in any one air sample is relatively large. The counting
' ' uncertainty la relatively high since only a few counts per sample were,5 i

'

recorded in these low level areas. This fact accounts for a substantial.', part of the variation in the measured air concentrations at different
times. It will be recognised that the averaged concentrations are quite
sufficiently precise for the present purposes.

4

(3) Film badge radiation exposures are shown for the last two years only be-'

c.cose for this period the processor's IBM machine totaled values are re-.

ported automatically. Monthly values from previous years are similar to-

'
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monthly values for the years cited. The annual totals are obviously q"ite
- low, and can be obtained if necessary.

(4) The through-put of West Chicago plant is many times that of any particular
customer.

.

s Table 1. A Record of Air Concentrations in the
Bare Earth Processing Plant

(a) '? Glass Polishes Date Sample No. , LM_L
- 2 12-58 1783 19

Air samples from areas 1784 39
where polishing materials 1785 37
are prepared, calcined, 1786 18
sifted, and packed. 1787 15
Bamples 1783-1789 and 1788 21
3404-3458 relate to 1789 21

3,,,, g, {.3handling of BARNESITE.

$ naples 1875-1879 and 2-27-58 1875 1
7074-7091 are from areas 1878 1
where cerium o-ide 1879 1

3,,, ,, ]polishes (CEI) are
calcined.

1-15-59 3451 13
Samples 7025-7031 are 3453 3
breathing sono samples 3456 1
frca areas whe-o cerim 3458 14
oxide polishes are dry . Average .8
screened and packed.

1-16-59 3404 14
Thorium contents:- 3406 20

3407 0
BARNESITE 40.05% -

SUPER- 3 0.10 . Average 11.3
CIROI 0.18 10-20-60 7074 25
Others 0.09-0.21 7076 21

7001 J
Average 15.3

10-20-60 7020 7
7021 8
7022 13

I 7025 10,

7028 28
7031 g

Average 13.7
.

Average of all samples 14.1

,

- -

.
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(b) Carle Itrdrate Date Sample No. % ML
-

.

General air samples 2-27-58 1873 1
in areas involving 1874 3
drying of rare earth 1888 9
hydrate in annually. 1889 4 -

loaded and unloaded 1890 4
tray driers, drying 1891 3
of cori a hydrate in 1892 6
annually-loaded and 1893 8

. unloaded tray driers, 1904 4

3 ,,,,g, ],7and wet choaical
separation of cerium
from the rare earth 2-29-58 1931 0
aixture. 1940 1

1942 0
7horius contents- 0.18% 1943 7

1945 2
1946 j

Average 1.8
10-20-60 7082 1

7085 0
7087 1
7089 0
7097 2
7116 10
7118 29
7119 32
7121 17
7122 17
7125 12
7128 21
7129 12
7130 7
7131 0
7133 4
7134 0
7136 20
7137 j.

Average 10.2

Average of all samples 7.3!
.

e
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(c) _Rar_o Earth Oxid_e Date Snaple No. % ML
.

Snapleo 3546-3566 were 1 27-59 3546 41
takes inside the closed 3548 38
roca in which rare earth 3550 43

'emide is esiciaed in un- 3552 20
attended continuous rotary 3554 30
calciners. This operation 3561 28
is dusty. The values have 3566 34
act been wei$ ted for per- {- sonnel suposure time.- ,,

10-20-60 7006 7
Snaples 7006-7100 are 7008 4
genersi air samples taken 7102 5
in the area close to the 7104 30
amiciner where anterial 7106 8

'

is screened and packed. 7100 g
.7horien oostents- 0.22% Average 15

Average of all samples 24

(d) Ion Exchaare - Purified
Enre Earths 2-18-57 408 10

3 12-57 449 27
7harina content of most 9-19-57 1006 7
products produced:- e0.06% 1000 7

10-22-57 1141 28
1-3 -58 1569 26

1570 27
1572 8
1874 1
1578 18
1580 20
1582 5
1585 29
1587 16
1589 27
1803 10
1605 16
1807 27
1600 10
1602 1
1603 3
1604 25,

~

( Average 15.8
.

- 22 -
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- Ion E|xchange - Cont'd. Date Sample No. % ML

1-13-59 3301 5
3302 5

-

3303 9 .

3306 5
3307 7
3308 5
3309 24
3310 0-

3312 7
3313 g

Average 8.4

4-5-59 3973 9
3975 11
3976 0'
3977 0
3979 0
3961 14
3983 27
3985 0
3989 11
3990 9
3991 3
3992 24
3993 9
3996 13
3997 5
3999 20
4001 9
4003 1
4004 13
4005 2,22

. Average 10

6-2-60 6323 0
6324 0
6325 2
6326 2
6327 0
6328 5
6329 21
6330 47'

6331 12
6332 6
6333 15
6334 0

.

6336 0
6337 0
6338 20
6339 0
6340 6

,
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Ion kchanze - Cont'd. M Sample No. 5 ML

6341 6
6342 2 .

6343 2
6344 71-
6345 41
6346 9
6347 14

- 6348 2
6349 0
6350 14
6351 0
6352 0
6354 0
6355 0
6356 5
6357 12
6358 0
6359 J.

Average 9.1

Average all samples 10.9

(e) Eare hrth Sodius Sg 10-4-87 1005 1'

1 28-58 1542 0
General air sample of arene 1543 0

where rare earth sodium 1544 0

sulfate filter enke is dried 1545 0
in rotary drier and handled 1546 0
in bulk. 1547 0

1548 0

Thorism contents. 0.11% Ay m ge 0

(f) Enre k rth Chloride 1-28-58 1555 12
1556 0

Thorium costest: 40.00% 1557 3
1558 7
1559 3

i

' 1560 J
Average 5

'
.

4-5-59 3958 0
3960 0,

'

3962 0
f

,

3963 10
3964 10
3965 0
3966 0
3967 0
3974 J

Average 2.6
'

|
t
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kre h rth Chiaride - Cont'd. Date Sample No. 5 ML

6-2-60 6364 0
6365 6 *

6366 9
E367 0
6368 0
6369 0

~
6400 0
6402 g

Average 3.9
.

Average all samples 3.5

(g) kre hrth Fluoride 2-29-58 1931 0-
'1940 1

General air samples in 1942 0
rare earth fluoride 1943 7
preparation, drying, 1945 2
pulverising, and pack- 1946 j
ing areas. Average 1.6

Thorium contents- 0.22% 10-20-60 7101 15
7105 21,

7107 10'

7106 26
7109 26
7111 15
7112 20
7114 32
7115 10
7117 0
7120 36
7123 13
7126 9
7127 0
7129 3
7132 J

Average 15.2

Average all, samples 11.5
,

.
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Table II. Total Annual hposures for Per.o zel

Working with Crude hre Earth Produc 6 3
and with Purified Eare Earths in Ion hchange Jolumns

,

Badge Total AnnJa1 kposure -

No. Job of Operator Year Beta, Gems - Millirees

124- Eare Earth Itydrate Operator 1960 455
- 1959 210

67 Fluoride Dryer-Grinder 1960 660
1959 205

163 Cerius Helper 1960 760
1959 50Q,

101 Grinder Operator 1960 SE O

1959 225
103 BARNESITE Operator 1960 53 5

1959 125

106- Caria Operator 1960 930
1959 600

121 Ceri m Sifter 1960 13 5
1959 60

117 Eare Earth Fluoride Operator 1960 265
1959 455

136 Eare Earth Itydrate Dryer 1960 580
1959 160

126 . Ion h change Operator 1960 200
1959 605

150 Ion h change Operator . 1960 660
1959 210

100 Ion k change Operator 1960 815
1959 465

153 Ion kchange Operator 1960 1155
1959 665

285 Ion kchange Operator 1960 785
1959 870

.

6

e

9
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UNDSAY hEMICAL DIVISION
Anacrit an Pottnlu C. Clucunical Corporation
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FLOW SCHEME
THORIUM AND RARE EARTH CHEMICALS
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Analysis por Thorie la tare Earth testeriale
.

I

U.
j

|
? -c..

Determinaties of the thorium sentent of rare earth materiale at levele
.

hElew 0.25% thorium is se uncertsia that the seministraties of the regulations j

with respect to permissible questittee for use and peeseestem will be unreal- 1

|
,

'

ibtiestlyimpreetical.

The oeslysis for thorismi la meterials oestaisias rare earth har alwys'

, ,

presented problems. . Although many years of esperisese by highly quell a(*hsta.a.*

; ,

iate and eeslyste et the West Chiaage plant have been seemulated La t.heriod

assays, it is still felt that all practical methods for'the analysis for thorius'

La rare egeth materlate are subject to more thes ordinary uncertsiaty.
i

The degree of doubt in the 'securacy of thoria determinatione Lacrosses
I

markedly 4e the, thorium sentent doerasses. . Eves reistively high therie senses-,

tratione in yore earth materiale (over one per east thorium) are est easily

deternised escurately, and veristimes between duplicate semples normally are

I
sheet oma se tuenty per east near the 11 therium level. Varietimes.between

analysts working en identiset meteriale eftes are slee of this same segaitude.
| A't low thorium eescontrattime (below ese persent theetum), the reproducibilityi

and preetsima of aestyees* hooses mesh peerer, and veristions between asesys of3
-

. . , _' ,
. ~ -'

up to 100 per seat are samen. At thorie seeeentrations meer the 0.051 level
- i

|
La rare earth materiale, determiasties of the thoria content seenet be deae =*

with reliable aseersey by prestiest methods adaptable to process and gus11ty
w,

-
,-

- eestrol'." Seliable distiasties between materiale seateining just helev and

), just aheve 0.051 therie is virtes'11y impossible. *
,

At seecentretiens og to shout see-half per coat therim, as good
4

reliable,methode esist for rare earth meteriale. Thorium esseye et this level

. ore more 11km %et estimates" thss determinable numbers. The reliability'ef

f. thoriaan determinations et the 0.131 thorius level in rare earth meteriste is
.

e e.,

. .

. ,, 'sp.f . ".# .
g
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Aeolyste for Thorie Is tare Es rth Meteriste
.

i I*.
.

'

. Althougk*eet good
eeasiderably greater then rettability et the 0.031 level.

t 0 25% thorium esatent, soeuracy reliability at this level ces be used for
.e.; *

progees sad quality eestrol, wheroes reliability at the 0.051 level is se peer

that is asey seees, more eredesse meet be yet la the ehemistry of theria them,

in 'estuel emelytteel resulte is order to eveleets therie deter'miestions.

. Prior me,1MS. the cleaniset thesim pis7_Zte precipitatisa
,

.

method use eeneidered to be etsederd. . Befiesmente la the thorias iedete pre-

cipitation method were ande la 1MS and 1M4, f eedias to esseptsees of this

In 1 M S, forther rosesreh showed the iodete enthod to be taedequatemothed.

See both'hish and new thorium esenestrettees, and precipitaties of thorium
This mothed

with hasseethyleestetr aine ses esteblished as the best method.
#

is still esineidered to be the beet' evailable, but recent work has iodiested

that it tee is omhjeet to were11mbi11ty, porticalerly where the theriem easteet

Bettsamente is emelyttesi tesheigues are used where possibleg theseis low.
taclude meestyi eside liquid / liquid estreettaa, and solerimetria determimetten

E-tey spectreseepy has same see where high thor =
la small assents of thorius.
ium eentente are easeustered, but it'io useless for lov therium eencontretiene.

|
. Interferias elemente la thertue seelyste are, to mesties e dew,'

-

| A11
titsaim, streosius, and rare earthejse salt es fluorias and phospherous.

of these are present either la the row meteriste used for rare earth chemicef
.

_

,

tare, or la rare earth latesmediate sed"y eemmersial were earth pre- .I
**'

Auste. -,

^^b"# The seslytical probleed surrounding thertue are est unique to eve-

Amens esperienced seelysts, it to well.known that seestate seesysoperations.

for therim are ladoed'diffieult. Assurecies et low thorim levels to rare7
i
'

.,e s . y .. ..r- .

earth meterials are nous to he hoped for thee to be teetteed.&
F

E
i ' .

a,>

.p.| ,- .

( ,

,
- . . , . . .

b ,r
9

>
-

g
-

" . - .- b ^ ., ,. ,, .

- , , . . - . . - . - . - - . . . . - . _ . . ... - .. __- . _ . _ , _ - . _ _ _ _ _ - - - . _ _ .



. __ . . _ - _. _ _ __ . _ _ ._. . . _ . __

I
e ..

., ,s. .
. . .

.

- . . ,

1 -_ 'JU
.

1

'

.

.t .

.

.

.

.; -
,

.

FART T

.

EFFECT OF REGULATIM E ON CGOERCIAL AFFLICATIONS
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part V

Effect of Regulations on Commercial Applications
& Markets for Rare Earth Materials

4

i

De arbitrary imposition of unrealistic limits e,n the thorium content
~

of exempt rare earth materials, unnecessary for health-5.hysica reasons, will

-

cripple the rare earth industry and adversely affect employment and the

economy generally. It will also add to the administrative burdens of the

,Cemaission.

The commercial rare earth market (eacluding thorium materials) pres-
t

ently totals many millions of pounds samually with secompanying dollar volume.

His volume is composed chiefly of approsisately twenty %ised rare earth"

chemicale, rather than the separated rare earth elements, the market for which

is only a small portion of the total. In addition to the mixed rare earth

chemicel category are approximately twelve rare earth glass polishing compounds

for which the market is comercially considerable. h oe " commercial" rare

earth materials are shipped in truckload quantities, and because of the thorium

content of each material, many such shipments would exceed the "small quantity"

requisites for general licensing. In this event, approximately fif teen to

twenty commercial rare earth materials going to twenty five to thirty-five

industrial coasmars in approminately seven different industries will be af-

facted by the new regulations. ,

h large volme commercial consumption of rare earth materials has

1 been established for approximately thirty-five years and involves such indus.
l

tries as are carbon, glass and ceramics, metallurgical, electronic ceramics
.

and chemical. Under static conditions and, assuming no further growth in the

use of rare earth materials by these industries, a minimum total of approxi-
[ .

I

|
mately twenty-five additional licenses must be issued in order to continue the

use of rare earth materials under the present regulations. If the marketl
'

growth and development of new uses proceeds in accordance with our estimates
i

- 32 -

|
'

,

p.

:J.1
.

.

-,

a.+., . ._ m ,n . .

.. _ . - _ . - _ . _ . . . _ _ _ . . . _ _ _ _ _ _ . - - - - _ . - _ _ _ . . . . _ _ _ _ ~ _ . - _ . - - - _ _ . . _ - . - - _ , _ _ _ _ _ - _ _ . _ . - . . - . _ . , _ _ _ _ _ _ . . --



- -

i
l

.

*

.I. . .

,'o = ,

. . . . . .-
.

UNCL&a8 IFS D

.

. > . - p'(
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f, Markets for pare Earth Materials
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.

if ever, before the rare earths could re-establish themselves la their pres.

' ently important commercial applications. His would, of course ,elso rnsult in

'the disappearance of the development of new uses and new markets for rare earth

, 7 materials, a program which is essential to the servival of the rare earth in.
. d'us try. A delay in this program alone would in itself seriously damage the

rare earth _ industry and cause considerable unemployment.
\

Since we have demonstrated that there'is ao reason from the health-*

physico potat of 41sw for not asempting from regulation rare earth materials
i having a thorium content of less than 0.251 by weight, that the technique of

determining lesser oestent is so uncertain as to render administration of the

regulations impractical, and that the failure to continue the toeg-existing

esemption will seriously damage the industry and the economy, we urge thaty

the regulations be amended as set forth above to restore the esemption as it

existed prior to February 13, 1961.
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Effect of Beeslettees em Commersdal dyptiestiene
& Isarbete for Bare Esirtis Materiale
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eend, we hose good ' ream to belisse they v11'1. as m i.a - t Sour areas of in-..

.a r-'

;Jostry will be inse1Mitsk the mesessity for ma appuumisses addittenal
-

. .

, esenty-fies to fifty 18=======.
p

a = Bare earth dirmieals meet emmysta la meet of their 3ssen volane com--
,

t '

- 1mercial"upp11astions With ase-rare earth materiale. Osmyetitism os a east-per-

I posed beste from aca*-iare earth materiale is severe and any teorense ts the cost

? I- of using rare eartha will asemeskiy seesee the justifiestima for thstr see and

theid seemente e d tages euer et>At materiale. Where asets of sera earth and

mes-rare earth mat'Otale are esapetitive, any incessentance er added ahistra-

tive burdes 'M threes i the ese of rare earth amtsetale wit' sense the con--
;

sumer,se favor thd'ese eare'estth esmyotlas Wt. en offeet seek as this
t

will he'the rossit'if the rare esyth ledmetry to to operate under the present |
|

p subjoet rag =1=* h . ;

In propeastian af akte applidatism as sevissed this subject with some |
-

et sur emotammes. Se have svery jreassa seteidese abat speettia 11eemeing ender
* ,

Part 40 and subjosties to pera 30 would aamse sur presamt and potesttal cuetonere

es elimiente theistyressma'aed fraure ese e$ rare earth materials wherever
- e-> *' n ,., , ,

> 18essible. S oir Abjeepises were tased open taeremoed empital oeste, additiemal

preteesteest defse.1eegthy and septly labor nogettations and probable higher
,

1aber rates e a result of the requiremente of part 20. H erefore, we ar's sea-
m. r

' tha,t the effest of specifie 11eenstes for rare earth ensuriale oestaining
. g. s,y -

.A
_

. . w ee thaa 0.25% therium will be se ===== presset and Peteettet users of these
_s) t.,

materials to seek esmpetitive sobeckentes whiah are est se rossisted, wherever5

MfL .y- ,

n a sucesseful e M M Af Asa-rare' earth est le in appiscatione
~

Q. . .g.. ... . . , . * *. .

where rare earths are important would serissely damese the commercial rare earth

9 .-Andestry. Osmeidhleumssploymmetweeldsecur. It weis1d then be some time,*

ai ;
, _ ,

$* g*- ,..'.V' ^ %**$Y '

,g,.

/ 5g. %
, ,

a,

l
\ 1*

...

_ _ _ _ . ___ .._._ _ . - _ .__- __ _ _ _ _ - _ - . - _ _ _ _ - - - .


