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This report was prepared as so account of Go»ernoent sponsored work, 
■either the United States, nor the ComlMloo, nor any person actla« on 
bate If of the Canal sal on;

Li Assuaes any Liabilities with respect to the use of, or for dana«es 
rveultlQ< froa the use of any InTonatlon. apparatus, s»thcd, or 
process disclosed in this report.

Aa used, in the above, "person actios «® behalf of the Cassel sa lac’ 
Includes any employee or contractor of the Caenelasion, or esspioyee of such 
contractor, to the extent that such employee or contractor of the ComI anion, 
or eaployee of such contractor prepares, disseminates, or prowl Lae access 
to, any information pursuant to Lio epploysent or contract with the "oemlsslon, 
or his oaployannt with such contractor.
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Mabes any warranty or representation, expressed or Implied, with 
respect to the accuracy, completeness, or -'sefulness of the In
formation contained in thia report, or that the use of any informa
tion, apparatus, method, or process disclosed in thia report aay 
not lnf’-la<e privately owned riphta; or
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LKVK3TIGATI0KS CT RADIOACTIVE FUEIz- BEAR DC GLASSES 

by

P. A* Lockwood

Abstract

ill

asa»le« were prepared for use by feM»«Uer polytechnic Institute and. 
CXtrlU Corporation for experimentation on the utilisation of fuel-bearing 
glasses Ln cheao-nuclear and powr reactors.

MYO 9735
C-Um - Sue lorn* Technology - Materials
W-J6T9 - 25th Edition
ABC Research and Development Report

A aeries of glass caepoeltlona containing uranium oxide were Investi
gated to determine flberlsablllty and physical properties of resultant 
fibers. The basic properties to be determined were (1) the aaxleua U^Cja 
content in a fl be risable glass and (2) the aaxlsua service te^erature 
of the fibers. Glasses containing 60 weight per cent were fiberisabxe; 
the fibers had strengths of 100,000 psi at 16OO*P.

Fiber-forming equipotent was Installed at Mound Laboratory to produce 
glass fibers containing PuGh- Fibers were successfully formed in the first 
trials. For additional work at Mound Laboratory a aeries of base glasses 
were provided afford! eg a wider range of both PuC^ sol ability and physical 
properties.
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UYEarmATioKX or radioactive fuel-bearing glasses

Erntcaxxrrxow

For several year® Owens-Corning Fiberglao Corporation baa supplied

Rensselaer Polytechnic Institute with fuel-bearing glasses for experlmen-

IntatIon with chesdcal reactions energized by atomic flsalon energy.

awarded to Owens-Coral ng Plberglas Corporation in 19^0 by the ABC covering:

Supplying samples to Clevlte Corporation for theTbkk Order No- 1

development of a power reactor fuel element -

Supplying samples to Rensselaer PolytechnicTbsk Order Mo- 2

Institute for cbeao-nuclear research and radi

ation tests on unique combinations and config

urations of fuel-bearing glasses.

Studies concerned with problems encounteredTask Order So. 3

within Task Orders 1 and 2 and consultation

the ABC and its contractors on the utilizatl-jn

of fuel-bearing glass fibers-

»

■ew concepts for utilization of fuel-bearing glasses have emerged from

♦hl a research and to investigate them prime contract AT-(30-1)-2U89 was

lwInvestigation of Itodioactive Fuel-Bearing Glasses,** Rersselaer 
Polytechnic Institute Subcontract, RPI MH-37-1, First and Second Annual 
Reports, 1958 ard 1959-

1958 and 1959, Owens-Coming operated under a subcontract from Rensselaer 

in order to expedite research on glass fibers containing fuel materials.1
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SUMMARY

All samples requested. In Task Orders 1 and 2 were supplied with the

The sanpies comprised a wide variety of fiberexception ttf two Items.

The work entailed determining fiber-forming potentialsconfigurations.

of a series of high temperature urania-bearing glasses and the physical

propertles of those fibers formed.

At 60

to IflOOT.

.'leers.

mts of leached and. fired fibers were handleable after heating at various

temperatures up to 2J0C**F.

Differences in devitrification characteristics of glasses sale with

atomic weight enriched urania when the glasses are batched on the same

Uranlum-oxygen stoichiometry also may have anweight per cent basis.

Determination of the oxidation stateeffect on devitrification behavior.

of the uranium in various glasses is in progress to check that point.

Analytical procedures for determining the uraniuB content of aluminum- 

coated uranium-tearing glasses have been refined to the point where repro

ducible results are obtainable on single specimens but the problem of 

sampling a cosplete production run to obtain reliable results has not been 

solved.

herently greater refractoriness and not directly formable into

depleted U-Cg versus enriched U^Og appear to be majorly the consequence 

of about one per cent higher urar.lus atom content obtained with the lower

Glasses studied contained up to 75 weight per cent U,C^.

weight per cent U^Og fibers exhibited good physical properties up 

leaching and firing yielded binary component eilica-urania glasses of in-
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Fiber-foralng equipment was installed at Mound Laboratory to produce
Fibers were successfully formed in the first

trials.
several tines and has provided them with a series of base glasses affording 

the development of an MIR reactor fuel element.
Rensselaer Polytechnic Institute received a variety of samples for 

Eight AEC contractors were consulted on possible ways of utilizing 
fuel-bearing Fiberglas-

a wider range of both PuC^ solubility and physical properties.
Clevite Corporation received over ?8 pounds of aluminum-coated RX-70 

I

glass (50 weight per cent depleted U^Og) and over 11 pounds of aluminum- 
coated RX-7OE glass (JO weight per cent, 93 per cent enriched U^Og) for 

use in its chemo-nuclear experiments and various irradiation tests.

glass fibers containing PuO,.
Since that time, Owens-Corning has consulted with Mound laboratories 

-*
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DISCUSSION

Basic Research Investigations of Glass Compositions

High Temperature Urania-Bearing Glasses
Glass composition work under Contract AT-(30-1)-2h39 difi'erea from

the earlier work under the RPI subcontract in that the primary objective
was glasses having acceptable properties at high temperatures. A study
was made of the ternary system urania-siLica-alumina with emphasis on
achieving the highest possible- urania content. The high melting tempera
tures of the glasses studied necessitated use of screening and selection

2techniques different from those described in the subcontract reports.
Small batches of the material were mixed as had been done in the

earlier work and heated to 2S5O*F. For- many of the batches, this was a
sintering operation rather than a melting operation and the result wns
a cinder-type material rather than a glass. On other occasions glasses
formed but often they were incompletely melted or were considerably

A snaal 1 grain of the resultant material was then heated ondevitrified.
a nigh temperature metallic strip in an argon atmosphere to check flber-

To help in determining these properties, a 2JXforming properties.
binocular microscope was utilized. The first property determined was the

at which the material melted completely.t eznpe return This temperature
was measured with an optical pyrometer sighted on the melt. Hie melting
temperatures and compositions for Glasses RX-25^ - RX-357 are shown in

I

l
2Ibia., First Annual (1958), PP- - 7, 22.
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It should, be noted, that the melting ten.peratu.'s warTable I and Figure 1.

not. precisely determined because the temperature of the strip was vaised

Additionally, the optical readingsin small incremente, not continuously.

Hie main objectivesnot corrected for emissivity of the material.were

were to determine which compositions would melt at too low a temperature

to be interesting and which would melt at too nigh a temperature to per

mit fiber-forming in the available equipment.

Hie fiberizability of the glass was determined by dipping a wire

A good estimate ofinto the melt and. attempting to draw short fibers.

the probability of being able to draw continuous fibers from a fiber-

furming bushing can be made by an experienced technician with this rccii-

These data are also noted in Table I.nique.

When changing temperature to determine optimum fiber-forming con-

Tbe compositions which•lit! one, the melts frequently would de vitrify.

best trifled before suitable fiber-forming viscosity wes reached are t.-*dl-

The speed of devitrification and approximate devitrifi-cated in Table I-

cation temperature obtained by this method were considered in evaluating

L tiie glasses during fiber-forming studies.

Surface tension of the glasses was qualitatively determined by ob

serving how the different melts of glass wet the metal of the heated strip.

Hie amount of wetting is related to surface -tension and has a bearing on

Note was made of the wettingthe way the glass will fiberize in a bushing.

Those glassescharacteristics of the various glasses as shown in Table I.

high surface tension whereas those which wet the metal and spread over the

which wet the metal poorly and drew up into beads are described as having
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surface are described as having low surface tension. it is recognized, that

these categories are not entirely accurate in all cases but they are adequate

for the purposes of screening and selecting glasses for further work and for

determining optimum fiber-forming conditions.

Several of the glasses selected were flberlzed in a special high tem

perature bushing developed tnrough OCF corporate research. The bushing Is

considerably more complicated than those used in the subcontract work ana

thus It will probably be difficult to scale up to a major production system.

It is felt, however, that these high temperature bushings will probably

be suitable for small quantity production of fuel-bearing fibers.

For fiber studies the compositions were divided into two groups:

.1. Glasses likely to have high temperature properties and showing

a fair degree of promise for fiberizatlon.

Glasses containing large amounts of urania up to the n-aWnr-.m2.

tolerable in a fiber!zable glass.

It was felt that considerable modification of the forming precess might be

necessary to form fibers of this latter group. Severs! modi flcations were

maae at O»ens-Corning expense but none of theu Improved fiberlzation capa

bilities of the glasses studied over what had been accomplished with the

standard forming techniques -

Performance of the selected high temperature glasses in the one hole

bushing Is tabulated in Table II. The forming temperatures given in those

cases whe’.e fibers formed were not corrected for emissivity at the bushing;

hence the actual temperatures may be as much -is bOO’F higher.

<

i
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It should, toe noted also •’•■hat the fibers obtained were often of poor 

quality, they were produced st lam epee s, and the forming cocdltioni. were 

extremely critical; however, it seems probable that techniques can be 

devised for producing high temperature fibers containing 50 to 60 per cent

on a semi -canoe rc lai scale. There la also some possibility of pro- 

cultles toward the end of this contract period only intermittent success 

was attained in forming fibers of these compositions.

When fibers were obtained from any of the experimental compositions, 

samples were tested fox tensile strength at room temperature and elevated

he suits are tabulated it. Table III- Of the compositionstempe ratures.

r
alloy bushings and .he fibers have tensile strengths cosparable to those

expected of coasen lai fibers. The high temperature fibers were producedr
toy the special techniques, and the lower strengths obtained at room tempera -

ture for these fibers are believed to be due to the method, of forming rather

than to an inherent weakness of the glass. RX-255 glass containing 50 per

cent

The fibers tested at the highest ♦ mperature were the smallesttempe reture.

in diameter, and it Is believed that the higher strengths reflect a differ

ence in quality rather than an Increase lu strength aa a result of the higher

Glass RX-350 was difficult to fl be rise; but If reproducibletemperature.

results can be obtained, this glass, or- glasses Lindlar to it in composition.

due Ing fibers containing above 60 per cent UjQg, but due to equipment diffl- 

lleted in Table III, RX-7O and RX-78 can be flberlted in ordinary platinum

UjOfc and RX-300 glass containing 60 per cent U-C^ show the most promise 

as high temperature materials. Glass RX-350 which contains 75 per cent 

is an apparent anomaly in that the highest strengths are found at the highest
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appear very promising Tor making nigh temperature nucleer-aaterial-beMurlng

fibers. At toe present time, we have nuclear-ssster'.al-bearing glasses with

usable strengths up to 1800*7. Ttiese glasses appear to have a reasonable

possibility of fiberixatlon on a limited cumai i r lai scale. It should be

noted that nothing is known about the effect of larg-tuse exposure to high

temperatures on either the ssxlsua strength or yield strengths of the

glasses. Future work will be done on glasses hawing even higher tempera

ture resistance and higher urania content

have been used for a consider

able number of experimental trials. In order to better understand these

glasses, several properties were mees-red and are reported in Table V.

Of particular interest are the tensile strengths of the fibers at room

teaperatura and 1OOO*F- Softening point and liquldua temperatures were

determined in order to estimate the upper working temperature Halt of

the glasses as solid sate ria Is and to define the lower working temperature

as true liquids. In general, the upper working temperature Halt as a

solid is earns JOO - bOO*F lower than the softening point. The lower work

ing Halt of the glasses as a liquid Material la, of course, the liquidus

The specific gravities of these glasses were deterwined fortemperature.

use in certain of the experimental calculations in reactor studies.

Leeched Glasses

leaching experimentation wee described in considerable detail in the

First and Second Annual Reports of the Rensselaer Polytechnic Institute

Subcontract. It was desirable to continue a certain amount of thia Aching

I

RX-70 glass containing 50 weight per cent U^Og and RX-79 glass con

taining 35 weight per cent UgQg (Table IV)
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E experlmratat i on to verify saa* of tee earlier result*. Several small

sables of RX-137 glass which originally contained 20 per cent by weight

were leeched end then fired to fane • new glass caapositlan. Ha* cam-

li firinc procedure nr* listed in Tbble VI. All samples were flexible and

reasonably strong after processing but those with leaching Losses under

27 per cent seemed we*torr than th* otto r fiber*.

Th* tern leaching when applied to glasses refer* to the specific

process whereby certain constituent* are preferentially dissolved. With

most glasses, exposure to acid*, other than hydrofluoric, simply cause* a

th* rate being dependent

upon th* composition of the glass, the temperature, and the nature of the

With certain special glasses only constituents other than silicaacid.

are attached by the acid. Objects made from such glasses can b* leached to

essentially pure allies'while they retain their original shape. The etrue-

8 turn at this stag* is open, and porous very llhe that of ellica pel. flub-

seq*jent firing at keepers turns considerably under usual working tespera-

I turn* for ellaca cause* the structure to contract and revitrlfy to a point

where th* tsaperatur* resistance 1* vary nearly that of pure silica.
I

Further experimentation ha* determined that Leaching will remove cou

rt is possible to leaeh out one constIt”ent, thenstituents selectively.

another, and later on still another. This stepwise leaching technique doe*

not result in sharp clean removal of orly one constituent at a time, there 

being some small overlap, but it 1* of practical interest in leeching the

urania-bear!ng glasses. Starting with a si Ilea-urania-soda ternary

1

*3* 

position of RX-137 1* given in Table IV and the detail* of the leaching and

1

general deterioration of the surface of the glass,

n
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catoiltloa, St L» possible to prof* root tally leech out the soda before
»

very such of the urania la reuovert. The effect to to Increase both silica

The net result is an essentiallyand urania contacts of the coapoaltloa.

binary conpooent class which could not be flberlsed under norual conditions.

From the weight loanee of

weight would be obtained If only tie soda was reeoved- however, the loss

rewoved; therefore, the increase shorn 2* per cent in weight loss aunt be

up to one per cent of the dapO is still presentloss of urania.

la the glass after leeching which suns the loss of urania is slightly 

greater than the difference between the observed and calculated weight

The urania frees these leeched solutions could easily be recovered lessee.

if this process were to be considered for production purposes-

The fibers were leeched la ant fora and it was therefore not possible to 

The w*.« were hsndlseble for a'l pmc-obtela their physical properties.

tleal purposes after heating to 23OO*F-

Devitrification

One of the problens encountered la the production of sanples (reported 

la detail beginning on pegs 15) was the devitrification behavior of glasses

W this process several glass fiber congealtlons which will withstand 

leap* returns of 2300*F ere possible wnlch could not be foraed directly.

is greater than this, so there is sone reeoval of urania and/or 810>"

Analysis of the Leech liquor Indicates that only 0.3 per cent 810^ hee been

Ideally, only the ds^O would be reeoved in the leeching process, but 

as aentloned above this is not s coop lets ly eelect 1 vs stepwise process

Actually,

and therefore sone of the U3Q5 ir also reeoved.

the RX-1J7 glass after leeching, a theoretical reduction of 24 per cent by
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I
the Classes containla* enriched

A coBpartton of the llquldne►

temperatures and dentrlflcation rates * node by the *r*dlent awthod

la which the *laaaes were beet treated la a Ion*, oarrow platlnua boat
>

la a furnace with a fspirwturw *radient froa one and of the boat to thep

other. aede with1

hl*her than for RX-7O- For Ion* beetle* period*, l.e. up to ala hours.

the devitrification rate difference was only ell*btly hi*her for the 

enriched aaterlal and the li<uldus taapemture difference bad dropped to

about 1C*F. Thia difference does not seen to be sl*nlflcant end any be 

due to the fact that the batches are compounded on a wei*ht per eeat baa la.

As JOC-7O *Laaa

uranlun atone to be dissolved into the enriched urania *laaa (RX-TOI).

Thia additional one par cent of uranlun atone nay also be reeponalble for 

sll*ht alteration of the properties aa Indicated by the six-hour llquldus

r

containla* enriched UjCfe, which waa different froa the behavior of the sene 

*1 aeses coop min In fl with depleted UjOg.

devltrlZled at a faster rate at the flber-fanain* te^iirature than

did the *lasees containla* depleted U-.'“ •.

than froa the depleted aaterlal for the wane wei*ht 

contains very close to the solubility Halt of at the operetta* tea- 

pwrature, it nay be tabic* looper for the additional one per eent of 

depleted disposed on one aide and KX-7OB glass, nade with enriched

UjC^( on the othev. ppr a short bold In* tine, RX-7OE appeared to haw a 

higher dev! tri fl cat Ion rata and a llquldue temperature approx! netely bO*F

the atonic wel*bt differences between and result in a yield of 

approxlaately one per cent sore uraniun atoas froa the enriched aaterlal

The tests were run in a double beat with RX-70 *Laas,
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A* noted Mrlicr, the problea of 4»rltrlficatioe ■>w to extend

beyond the difference In rrjabers of uranlim «tOM prt sent. Consecutive

■alts of RX-70 ar RX-T6 eantaining depleted uremia »»re found to have

slightly different form ng characteristics, for whlrh there appeared to

be no staple explanation. It was also found that the product of devitri

fication when the devitrification rate was ate oim I l.y high was UCt, instead

It la therefore suspected

is very poor due to such higher Infrared absorptivity. The net result

that is, cool slowly

The aelta are asdr in platlnua

in cold water iassadlately on rsswval from the furnace. To bypass the prob-

lea, aelts were Halted to 1OO grans. It was felt that ths interiors of

larger aelts would cool so slowly that devitrification could proceed in 

tbs central portions.

per cent UO^ that do not devitrify very readily. If tnls is true, tbs

problea la to find out why the aaall percentage of UQ^ produced in tne

enough to penult devitrification to occur. 
* 

alloy crucibles in gas-ftred furnaces and quenched by placing the crucibles

**Uranlua Silicate Glasses,** 
, lows.

is that salts of these glasses stay bat longer,

of a U^Cfe-slllca coaplex ooraally obtained.

Further investigation in this arsa indicates that the Asses laboratory 

at Iowa State University^ has been producing glasses containing up to kJ 

that in the form ng procedure U-,0^ la being reduced to UCt. and that VOL, 

is not as soluble in the aelt as U?C^. Study of this natter indicates 

that beet transfer within the dark colored, high urania content glasses

3c. D- Wlrkus and D. ■ ■ Wilder, 
laboratory, Iowa State University, Asses
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devitrification.

it was determin?d that in smiting his glas«es be may possibly have been

converting UOg to UjQg.

what effect the exact ratio of oxygen to uranlua in the batch material

and in the finished glass has on the devitrification rate of the glass.

initial efforts in the study of the oxygen-uranlxm ratio in the

glasses are attriapts to determine ultraviolet, visible, and infrared

Other lavestl-absorptlon spectra of several uranium-bearing glasses.

tlons, have absorption peaks determined by the ionic states of the uranium.

Glass can be considered as a true solution of infinitely high viscosity

and thus it may also be possible to measure the actual distances between

atoms of oxygen and uranium in different ionic states by recently developed

At the present time all of the work in thisX-ray diffraction techniques.

If the methods under investigation prove successful,area is preliminary.

it will be possible to melt glasses ’tai ng various batch materials and

under various atmospheric conditions, determine the oxygen/uranium ratio

during the smiting and fiber forming operations, and, finally, determine

how changes in this ratio affect the devitrification rate of the glasses.

Aliain-.a Coating

In supplying aluminum-coated fibers to various contractors (reported

in detail beginning on page 15), it was found that the urania glass was

mot coated with as much aluminum by weight or volume as some of the earlier

Efforts were aede to improve the coating technique.urania-free glasses.

first smiting operation due to decomposition of UjQg causes so much 

After consulting with Dr. Wilder of the Ames laboratory,

If this is true, It is necessary to determine

gators have shown that uranium ions in trvf liquids, such as aqueous solu-
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There va« sene improvement, in the aluminum-to-uranium ratio, but it did.
not become equal to that obtained with the non-fuel-bearing fibers. It
was found that the urania glaes was unusual in that fiber diameter had
an effect on the amount of aluminum coated onto the fibers. This had not
been found true of the coatings on earlier commercial glass fibers.
diameter urania glass fibers were found to have heavy coatings of aluminum,

of them greater than 60 per cent by volume. With slightly coarsersone
i.e. 0.6 mil diameter, the maximum obtainable ranged to perfibers,

cent by volume. The only explanation seems to be that the urania glass
fibers of larger diameter cool slower and thereby reduce the amount of
aluminum adhering to the fiber as it is drawn through the molten metal.

Uranium Content Analysis
Cooperative work wan done with the Clevlte Corporation to develop an

analytical procedure for uranium which yields reproducible results. Sev
eral systems of analysis and modifications of these systems were tried
before suitable analyses were made by wet chemi cal methods that were re
producible within 0.1 per cent. Baaed on samples analyzed with this
method, a master sample of known uranium content was made up for use as a
standard in the X-ray fluorescence technique. The major difficulty with
the analyses now lies with the fact that the aluminum coating is not uni
form on the fibers (Figure 2) and thus sampling a tube of the fiber to
obtain a representative sample becomes a major problem. Variations of one
to two per cent in uranium content still persist with the present sampling

At present no new methods are known which will reduce thistechnique.
usapling error. Therefore the major effort has been placed on.improving s
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the coating technique to achieve a sort uniform aluminum coating. At the
i

present time, more uniform coatings haze been produced but only with low

percentages of aluminum. These lower percentages of aluminum are so much

below the desired amount that It Is not considered feasible to use them

for sample production.

Plutonium Oxide Bearing Glasses

In May of i960 equipment was shipped to the Mound Laboratory at

Miamisburg, Ohio, for use In flberlzlng glasses containing plutonium oxide.

The Ozena-Coralng Fiberglas Corporation helped the Mound laboratory per

sonnel install this equipment and advised them on ways of modifying their

present equipment for use In the production of plutonium oxide glass.

E Owens-Corning assisted In melting and flberlzlng the first plutonium oxi de-

containing glass. Baaed on this experience the Mound Laboratory personnel

I were able to continue further flberlzlng experiments with the equipment.

The Owe ns-Coming Fiberglas Corporation has consulted with the Mound

[ laboratory on what properties were desired from the glasses. As a result

as base glasses for plutonium glass systems. These compositions are given

E in Table VII.

added to these glasses and the properties found.

Production of Sac-pies for AEC Contractors

Clevlte Corporation

for development trials in the production of an MTR fuel element. These

I ’

The Mound laboratory will report the FuC^ concentrations

. of these discussions, OCF hae supplied ten more glass compositions to serve

Samples were produced for the Clevlte Corporation of Cleveland, Ohio,
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fuel elements were to be made with a glass-fiber-metal composite material

for the core and a suitable cladding material with gloss-fiber-metal compos

ites being a candidate material for the cladding as well. The core material

would be made with an aluminum-coated glass fiber which contained 50 per

The clad material would be made with uranium- and

The major items for this task consisted of 20boron-free glass fibers.

pounds of aluminum-coated glass fibers containing 50 weight per cent de

pleted uranium oxide aud 11 pounds of aluminum-coated glass fibers contain-

ing 50 weight per cent enriched uranium oxide. The glass fibers containing

Approximately 60 volume per cent of the coated fibers

aluminum coating and the glass fiber diameter was to be normally 0.6 mil.

50 volume per cent of aluminum. The metal coating procedure was the same

as that described in the First Annual subcontract report for Rensselaer

Polytechnic Institute. It consisted of drawing the fiber through a meniscus

of the molten metal during the forming process. The only difficulties found

in producing this material were inability to get as much aluminum on the

fiber as desired and sampling and analysis to determine the ratio of aluminum

to glass and the uranium content of the glass.

Rensselaer Polytechnic Institute

Our t-econd task order was to supply samples to the Rensselaer Polytechnic

Institute of Troy, New York. The majority of the fibers requested were for

various irradiation tests in the MTR and Brookhaven reactors. One set of

I

depleted UjOg were to be used in the development work wbereas the enriched 

uranium oxide glass fibers were to be used for irradiation testing work.

It was found, however, that the 0.6 mil fiber could be coated with only

was co be

cen TJjQg io the glass.
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samples was to check on the possibility of an open mesh cloth type config

uration for the fuel-bearing fiber#.

One tnouasnd feet of glass-coated uranium-glass fibers consisting of 

in diameter overcoated with a 17 micron thick layer of uranium- and boron-

free glass. Tnese fiber# were drawn from a bushing which melted both 

glasses simultaneously in separate eoapartnenta.

Ano’ er sample produced was five grams of 25-mlcron diameter fiber

enriched with■9

These single filaments are to be used in radiation

daasngr- studies to assess the effect of the uranium oxide and the thorium 

oxide combination on fiber properties under irradiation and to scout tne

possibility of using this sort o- material as a breeder type fuel. The

[ sample was produced in a standard laboratory bushing position with no 

particular difficulty.

1
erty studies after Irradiation at MTR. The fiber# are to be wound on pin#r
mounted in etainlea# steel tube# so that they tan be removed and tasted

after irradiation. These fibers shoe some surface imperfections due to

a s.igr.t wxjt of devltrlf at ion attributable to the slower cooling

rates characteristic of tne somewnat larger fiber dimsetar. The control

sample* tested Indicated that these fibers were not }uite as strong as 

other fibers produced of the same c'*ss composition but it la not expected 

tnat this will seriously affect the overall test.

Samples of 0.6 ad'- diameter fibers drawn from a 35 per cent

(93 per cent Up 35 enrlened) glaas were also produced for physical prop-

ontainlng 20 per cent thorium oxide and 20 per cent 

93 per cent Ug35'

a core of 35 per cent UjC^j (93 per cent Ug^c, enriched) were requested 

for burnup studies at MTR- The enrlened fl'oer core was to be 1UO microns 
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Five sets of samples vert- also returned from RPI after bring tested

In the Brookhaven realtor for irradiation burnup. Use first set of samples

were controls and showed a strength of 175,000 pal. The other four samples

were In the reactor for varying lengths of ties? and had approximate burnups

1.6 per cent, and 2.0 per cent of the avail -

In *he 0.U per cent burnup gtoup, all but one of the fibers

were broksu vncn the car.* were examined; this fiber trokr on handling. The
remaining ends of the fibers appeared to be slightly curled. The fibers

froK the 0.3 per cent burnup cans were all broken although there were tea.

These fibers appeared to be crys-eral long lengths of fibers remaining.

tainted and scsae of the* showed exaggerated rrrllng. All attempts to

handle the fibers to put the* under a micro* opr 'OuimhI immediate breakage

The fibers In the 1.6 per cent burnup and ?.O per tent *wmupof the fiber.

cans were completely gone. No trace of the* could be found. There was

Whether this corrosion was due to the glass ffoeiscorrosion on the cans.

or coating of the glass on the cans Is unknown at thia time.

Flv* grams of leached glass fibers were also requested which would

have a softening point exceeding l£O0*C. which v*« Mentioned In

the first part of the discussion, was used for this expo risen tai worx and 

leached and fired fibres were produce* from It that would withstand U>60’C

(2300’F). Flv* grssas of glass fibers that could be directly drawn and 

would have a softening point above 12OG*C were also requested. AlUcugi

glasses have been developed which have a softening point above 1200'C, 

we are very close to the development of fibers that have appreciable

strength In the 12OO*C range. instead of supplying th* first

RX-137F,

Therefore,

of O.U per cent, 0.8 per cent,

able Ugj^.



[
[ 19

[ set of samples that were possible, action on the request vac delayed to

determine if fiber* vita atrenqtbs of 100,000 pal at 12OO*C could be de

veloped.

two microns in

This

[
Loop experiment at the Brookhaven realtor and is to be tee ted under

[ environmental condition* similar to those in the Loop except that it

will not be Irradiated. TTwee testa are to date mine the anxiaase tem

peratures end pressures that the fibers will be able to withstand- Fine

fibers of this type were blown into a aat fora that snowed excellent

real Hence and appeared to be suitable for the test.

The last sample requested by IhrnsseLaer Polytechnic Institute was a

cloth woven of RX-'r8 (Lus fibers in the 5 to 7 alcron diameter

IWn tubec of flw-f 1 leer nt s* rands were sent to the Ashton Plant of the

Owens-Corr la« PlberqJas Corporation to be woven into an open cloth.

Bfforts to weave this doth were unsuccessful primer!ly because the five-

fiber strand was too weak to withstand wee vine stresses. Flans have been

yisltatlor.s and <-<x.»ultatXon»-

The ABC requested that Owens-Corn in* Plberqlas consult with various

ABC contractors la order to: a

1. Inforv these contractors of the proqrvse Owens-Corninq has made

in research on fuel-bear Irqj qlsseea.

dlasmter, of RX-78 glass which contains 35 per cent depleted UjCfe. 

material is to be put in cans similar to those for the KPI-Broohhaven

mads to repeat this experiment usi^g 15 to M micron diameter fibers.

Another set of samples supplied to RPI was fibers.

The set of saap’.es has not been shipped for that reason.
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Explore areas of utilisation of these fuel-bearing clans**2-

Datsmias if the icdivlduel contractors had l need late interest3-
in th* fuel-bearing clean** and to supply saopl** for their

research-

Light contractors were eislted in the course of this consultation-

(fire Thblc fill)

the fol Lowing uses war* proposed for fuel-baarlMr «Xaa* fl hero;

Fin* fibers to obtain f last on fragnent energy for -h*an - one leer1.

A1j*; nun-glass finer -• opposite* for fuel el sorest cores for2

poser and teat reactors-

3- High teep* return aotal-gl*** fiber «.onpo*tta fuel *1 ■** nt cores

for poser rwtorr.

*. Orephit* -glass fiber ccnposlte* for ges -cooled pose' res-, tors.

glass-clad glass fiber* -*or gas-coo led power reactors

if ruel-bearitm fiber* ar* to beTh* consensu* of opinion was that,

IBs onlyused, it vi 11 probably be for dwso-auclear proc*** reactor*.

contractor interested la experuesnting in this field beside* Msnsselaer

Tb* Brooktae wr.

Bstlonel Laboratory is requesting saople* for trials in the BrooMtavwn

resxstor-

Tte us* of el uni's**-glass fiber composite* for fuel eLeo*nt core* will

be Hatted to th* net*rial testing type reactor* since all future power

Most of the highreactor* *111 use higher eelt*ng asterial* than aluaioMB.

■ •

3-
and organic node rated roue tor*.

preoaaore-

Polytechnic Institute is the BrooMharen national Laboratory.

large,

—
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D t'—iyi nr.-.-*- power reactor* will tew cylindrical »hip»<1 fuel *l*n*ate

Sigh tipinturt natal-plea* fiber ■ af rn-trtte a wry hlph fuel Penalty.

E tte* la plate chape* will probably not te cati*factory a* th* eora ante 

rial la bl ph tenparatur* raactera du* te It* fuel den* Illa*.

fb* uca of prapblta-pi*** flter coapocltea and plaw-Cad place flter* 

r la pa*-coolad powr reactor* la poaaibla for tea* of tea lea tenparatur* 

reactor* teat ar* praaantly under dnalpa but «*L1 future one* ar* •spotted

tel la tea plane would <lw batter boatte te higher te*p*r*tur* ayateaa.

it produce* prob lane la coolant floe

GLae*>clad plaaa ftel olaaonta eould po**ltly

te need la orgaalc aodarated raactera, tet tea Cuter* of tela typ* reactor

do* a no*. aaaa too proa' r I rut.

Iter* la eoneldawble interact la ucfng plea* la tea bulk fora aa a

hi<a te*par**ur* eolfd (ebow It* anneal lap rnngc) or a* a wry aleecae

3L**« eonwrted te a fine pralnad c-yatalllna atructur* •foliarlipoid.

te teat of Fyroc*raa could alao te uaad at hlph tanpar*ter*a.

Ite aajor problan vlte vaiap plaa* for a fuel alaaoot ante rial la teart

hiph Lawla for Loop period* or tin*.

arat

teat la te* afYact of blpb burnup of tea fiMlonabla aatori*ITI.

teat atralna ajn» placed on tea plan* by tte fl C*loo proc*** and2.

flMloo by-product*T

Do tea da *1 tri r lent ion rate nod teaparatur* nmp* etenpv*

b. Do tea inert paca* alprate through tea plnacf

traanfOr 4u* te nor* curfnca area.

an data ar* available eon ami ng property cbaapn* du* te irradiation at * *
Ohb Mjer fwstLioM W We



Without tX_ee uwwr« th* vulu* of fibrous glass In reactor* In an unknown

quantity. fiber* at taeperature* below their anneallag

point should suffer greeter aanyw than bulk glass irradiated at tiapire

turea above ft* aansallng point. Both strength loan and 4*vitrification

would be acre sever* la the fiber fora.

Mtay people nave dlscueaed the wee of glass fiber* containing lent ope 

notarial* where the present properties of the glass would be weeful end no

large cheap* la propertie* of th* glass would be aapected free the radio

active decay. and tapas of fiber* could al. bo used far

applications aueb a* lunineaceoce aourcea, static ellaiwcare. loeapenalv*

flu eras rope source*.

Free present data.

Nets, clutha.

neutron aourcea, low level power aourcea, biological

as

M
M

M
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r.^TJRE FLAMS

1. Ba*ic Mwwrch

Baplor* ploe* coopo* 11 i oc« cant*inIn* aauclaun enouoto of

to

deterr Ao* their pay*leal propart to* oat to deterala* the 

fMMlMUljr of producing fiber* fro* thee.

B-plore plaoa coapoattloa* containing uraalua and thorium Io 

obtain aaalaMB t **p* retur* reeletaoce.

Bap lore glee* ca*po*itiae* containing urealun end thorlua for

evaluation of thair reaiataoc* to edveree ana'll aaa*nt*l coe-

by Interested ABC
'■

rout met ora.

Applied hnaeoreh

Bralueta vnrlou* typ** of fibre*** glaaa okterlal* ouch a*

and atrand* for eaalaua trBlllMktlan of tbe

radiaoctlw propart-lea of the filaaeat* aad laeaetignt*

ether poaalbla fom* of gla**.

taaaattpet* terhalgta* for natal eeatiap <lae* liber* to

better control the tralforailjr and thick**a* of the contig.

Xn**»tlpate laprovad aethod* of eanplind and analjrtlng gla*a-*
natal oenpoelt* anterlala-

Daterain* th* feaeibllitjr of tr^orporat in« uranine- aad

>

*Xaa* etepoalte ante rial*.

I

tborine-coetaialag •!•** fiber* Into high t*ep* return natal-

ante.

radiation.ditian*. etc.,

uraaiue, thorlua, and plutonium, or coefcInatlea* of th***, 

cloth*.
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Figure 2- Photomicrograph of Alum!nun-Coated RX-7O Fibers
Coated With • Maximum Amount of Aluminum
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3160°? 342O°F 319O°F328O°F352O°F 310C°F n®o°rMel tiny letup

Fibericab il . ty Possible

Surface . len-.- ior.

CotMMmta

III & TV

Sp. G. •
3.70

Sp. G. -
3.97

Ran in 
OHB

Fibers 
devit.

Fiber* 
devit.

Couldn*’ 
fiber!re

Possible 
st 3520°

Fibers 
devit.

44.97
9.99

44.97
0.0?

14.99
44.97
0.06

44.97
5.00

44.97
C.06
5.00

Fibers 
devat.

Fair st 
2880°

Poor at 
2-’5O°

Poor at 
3420°

44.97
7.49

44.97
0.07
3.50

Possible 
at lower 
temp.

44.97
5.00

49.96
0.07

39.98
9.99

49.97
0.06

34.98
14.99
49.97
0.06

49.96
5.00

44.96
0.08

Devitrification
Tendency

33OC°F

aspos i 11 on - f
S102
U2O3
U?C«
FeoOi
*185'*

HgO
CaO
SnOj
PbO
ZnO
BaO

Poor at 
2750°

Ran in
OHB

see Tables see Tables
III * TV

RX—261

GIASSES INVESTIGATED

I RX-26ORX-259

1 I II I J I

TABL£ I

POTENT1AI. HIGH TEMPERA TORE, HIGH VRANIA

r RX-256Glass No. RX-^54 RX-255 RX-257
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* TABLE I (Continued)

r
EX-262 RX-269

3400° 3260° 3230° 3210°*t7‘ irz t*hfi
Fitoarinability Fair Poesibl*kt

Surfaca Taaaior, MadlVB Madiw Npdiuai Low

kamslg

OawiXrlficat ion
Tendency

F6C
a»c
BnO

32.84
0.21

44.87
0.09
1.99

Uaad in 
riberiaation 

trial* in 
Fhjraic* Lab.

34.98
11.99
52.97
0.06

Fibanzas 
at liquids*

CaC

—
Glaaa Mo

Coul<tn*t 
fibaria*

50.85
0.21

44.87
0.08
3.99

48.87
0.20

44.B7
0.08
5.98

39.97
5-00

54.96
0.07

Fair at 
3185°

............
RX-263

29.99
14.99
54.97
0.05

Good at 
3005°

44.97
2.90

44.9*7
0.07
7.49

34.98
9.99

54.97
0.06

3185°

EX-266 I RX—267
---- - - —■ —rrr-r i Aivn ■ nr ,r»rai i*m—r-ir -, iiiiAmiin

I 8X-264

Cawnoaltiaa - f
SlOs-

• V3C8

EX-265 RX-268
■a —».im»w .*■■ —4k

62

<
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TAME X (Continued)

RX-277RX-275RX-J71 RX-273RJt-272RX-27O<HaM No.

1

7.492.50 5.007.505.00 ♦

2N2O® 3300®2700°2920°

PoaaiblePoorPossibleFlbarisabilxtr

Oevitrlf!•«

LowMadlua Low Hl<hLowLow

4

Couldn’t 
fiber!**

Couldn't 
fiber xa«

Did not 
dwvivrify

Couldn't 
fibaris*

Fiberites 
well

Fair at 
2750°

24.96
19.99
54.97
0.05

39.97
’.49

49.97
0.07

29.99
19.99
49.97
0.05

34.96
9.99

49.97
0.06

32.46
9.99

49.97
0.06

39.97
5.00

49.96
0.07

39.97
2.50

49.96
0.07

37.47
9.99

49.97
0.07

PbO
ZnO
BaO •

2.50

| Rf.^74,

3575°XKK)*

OwrItpif>c»t lor. Davltriftaa

3005°3190°

L“M7‘

Fibaria** Daviurifi** Flbarl*** 
at llquldu* at li<?vidu»



2-50

3200°

Low

Oeritriflcation
* vr.dexicy

C oul dr. * t 
fiber!«•

9.99
49.97
0.07

fcgnuoa. r ,<
Si 02

NnOp 
M«O 
CtO
SnO? 
PbO
ZnO
B»O

Ulate No. ;a-2?e

) r 1 x i i !I

TABLE I (Continued)

RI-279 RX-2BO R>-2ei RX-282 RX-283 iU-284 RX-285

5.00 7.50 2.5> 5.00 7.i?

M*
2.50 5.00

3050*' 3300° 3140°3000 3150°

Poor Poor Poor Poor

Low Low Low Low Low low

Coildn’t
fiberise

Cmildn’t 
fiberiae

Over 
3350°

32.
9.99

. •
0.06

39. >7
7. .9

49. »7
0.U7

39.97
5.00

49.9e
0.07

34.79
9.99

49.97
0.07

3^.93
9.99

49.97
0.06

37.47
9. #9

i •
0.07

39.97
•

49.97
0.07

3120°

Melt teased 
ixihosogeneou 3

-
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TABLE I (Continued)

RX-286Glass No. RX-287 RX—288 f<X-290RX—289 RX-291 RX—292 RX—293

2.50 5.00 7.50 2.50

7.50 2.50 5.00 7.49

3130° 3150° 3600°3350°Temp. 3070°

Fiber.zability Fair Fair

Low Low Low MediumLow Medium low Medium

Comments

Some 
Dev it.

Flberized 
well

Fiberized 
well at 

28900

Fiberized 
at 3250°

Fiberizod 
well at 
2870°

Fair at
2890°

Fair at
3070°

32.48
9.99

49.97
0.06

39.97
7-49

49.97
0.07

39.97
2.50

49.96
C.07

39.97
7.49

49.97
0.07

37.47
9.99

49.97
0.07

Some
Devit.

32.48
9.99

49.97
0.06

34.98
9.99

49.97
0.06

39.97
5.00

49.96
0.07

Devitrification Devitrified 
Tendenc

3140° 3070°3130°

Composition - %
3102
AlnOj
U30g
Fe263
WiOj

CaO
Sr.O2
PbO
ZnO
BaO
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TAELS 1 (Cont1nued)

1I RX—301RX-3CORX-299RX-296 RX-297 RX—298RX-295RX-294Glass No. 1

3

7.475.00

7.495.002.507 505.002.50

3340°3200°3212° 3270°31800Melting Temp,

r i't> nz ability

Some devit.No devit.D< vit.

MediumMed rumFtediumMediumMediumMedium LowMediumSurface Tension

i omtnent 3

a

Giajs worked 
better and 
had lass 
d<vit. after 
stirring

Some devit. 
at 3180°

39.97
2.50

49. >7
0.37

Good at 
3140°

32.48 
9-99 

49.97
0.06

39.97
2.50

49.96
0-07

34.98
9.99

49.97
0.06

Good at 
298'3°

37.47
9.99

49.97
O.07

39.77
7.49

49.97
0.07

39-97 
5.00

49-96 
0.07

39.97
5.00

49.96
0.07

Good at 
3250°

__ . • nficatxcn
tendenc

Good at 
3270°

Nc fibers 
up r o 
3ZOO°

Good at 
3340°

3270°

Fair at 
3080°

3260°3190°

Composition - % 
SiO- 
AlpO3 
W 
F e20 
MnO2 
MgO 
CaO 
SnO2 
PbO 
ZnO 
EaO

Very good 
at 2970°



Conmosition - %

2.50

37.47
9-99

49.97
0.07

3060°Heltinx Tfe-xp.

Fiberizability Fair ai 
J07U°

7.495.002.507.505.00

2950°2980°30^0°

Possible 
at 2980°

39.97
5.00

49.97
0.07

Possible 
at 3020°

’*o«sjble 
but 

difficult

Couldn»t 
fiber.ee

Good at 
3000°

Fair at 
2"9O0°

Good at 
2890°

39.97
2.50

49-97
0.07

29.98
10.00
59.97
0.05

39.97
7.49

49.97
0.07

34.98
5.00

- 
0.06

32.48
9.99

49-97
0.06

34.98
9.99

49.97
0.06

3070° 3120°3200°3010°

Oevit.Denrit.Devit.Devit.

LowLowMediumMediumMediumMediumLowLowSu-face Tension

C cement g Run in
OMB

Devitnf icat ion
Tttndency

I

TABLE I (Continued)

J RI-309RX-308RX-307RX-3O6RX-305RX—304RX-3O3Glass No. | RX—302

■ c > w . ®
u>

 H 
w

fiber.ee


6.75 6.00

6.752.002.25

9.98 14.97 7.48

3550®2740® 3500® 3520" 3020® 3120° 3500"Malt in* Teac.

r iberlxat
at

Davit. Davit.

Surface Tension NadiuB Msdlua Low LowMsdiuB Low Nat 1UB H1«E

®*s» viscousCaanents

Dav 1 triflea*. ion 
Tendency

Couldn't 
flberiae

Possible 
at 3050®

ItaOj 
HgO 
CaO
SnOz
PbO
ZnO
BsO

Passible 
at 3540®

Poesit L« 
at 36*0®

Couldn’t 
flberise

Good at 
3550®

Tons 
fibers 
2820®

Gcxx* at 
3520®

25.99 
8.00 

59.96 
0.05

35.97
2.25

54.96
0.07

29.23
8.99

54.97
0.06

39.91 
0.16 

49.88 
0.07

34.93 
0.14 

<e.9o 
0.06

37.42 
0.15 

54.88 
0.07

29.98 
e.'A 

W.<TT 
0.05

33.73
8.99

54.97
0.06

B22AUSSL_=_1 
SlOj

1 11 I1 I 1 1 11I 1 IJ

TABLE I (Continued)

RX-316 RX-317RX-310 RX-313 RX-314 RX-315RX-311 KX-312Glass No.
J

ft

SI
II

M
bm

m
ii
m
.
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TABLE 1 (Contln—rtl)
# •

I I IGla«»o Mo. rar-319sa-318 rat 320 PJC-323rat-3zi ax-322 RX—324 RX-325

6.006.75

6.00

*

6.752.25 2.00 6.00 2.25

3230°3200° 3180° 3260°3280® 3180°Helttfjjt T««p. • 35200 3280°

Fibwrisea 
.. iZ/'WxO

Possible Possible
st J600

May dwelt. Dwelt. Dae it.Dwelt.

Surfsew Tension Nsdiwe LOW LewHl<h Modiuw Nediua Meditw

.‘a—r/.a

FW
2r»o
awe

Couldn*t 
fl bans*

Glass fluid 
at liquidus

MaQ?

CaO

31.98 
2.00 

5®.96 
0.06

29.98
8. X3

59.97
0.05

3 IM— 
dwelt.

Poor at 
3100®

Sowa 
dwelt.

T

Cowpeaitign, - < 
SiOj? 
A12<>3 
^308

31.98
2.00

59.96
0.06

Poor at 
3280®

35.97 
6.~>5 

54.96 
0.07

35.97
2.25

54.96
0.07

29.23
8.99

54.97
0.06

25.99
8.00

59.96
0.05

33.73
8.99

54.97
0.06

< 
Nsdius

Had to 
raise tswp. 
over 3200® 
bafora 
f lbwrlsin«.

Possible ■w saws*® at 3170
Good at HOC8

*
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TABLE I (Continued}

i
RX-333RX-33O RX-331RX—329RX-327 RX-J28RX-326Glass No. 1

6.0C 14.97 7-489.986.754.004.502.00

5180° 3280-.3200°3350° 3420° 3510°3270°M»l* xng Tcag>.t
•> GoodFair ? FairFx&er inability

LowLowLowMed iumMedinaMediumHighHighSurface Tension

C.-—writs ViscousViscous

Possibly 
some devit.

Very good 
at 33203

35.97
2.25

54.96
0.07

39.SI 
0.16

49. €« 
0.07

37.U2
0.15

54-88
0.07

Good at 
3400°

Good at 
3400°

Good at 
3380°

-AJ

34.93
0.14

49.90
0.06

31.98
4.00

59.96
0.06

35.97
4. 50

54.77
0.07

31.98
2.00

59.96
0.06

31.98
6.00

59.96
0.06

Cev xt r xf xc at x on
Tendency

3560°

Very good 
at 3180°

Composition • 1
SiOg

FezSj 
MhO? 
Mro 
0*0 
SnO^ 
PbO 
ZnO 
BaO

RX-332



Meltxnx Temp.

Fiberliability

Surface Tension High High

Comments Run in 
OHB

Good at
36100

Fair at 
3320°

29.98
5.00

64.97
0.05

32.4?
2.50

64.96
0.05

Devitrification
Tendency

3500°3270°

S1P2 
ai2o, 
’W 
F&203 
>*102 
MgO 
CaO 
3n02 
FbO 
ZnO 
BaO 1.75 5.25

342CP3180° 33OCP 338CT 3620° 3510°

Fair Fair

Devit. Devit.

Med iumMedium Low LowLow Low

Poor.
Some fibei s 
at 3200°

19.99
5.00

74.97
0.04

Couldn♦t 
fiberize

27.99
5.25

64.96
0.05

Fair at
32800

24.98
10.00
64-97

0.05

27.48
7.50

64.97
0.05

UO

27.99
1.75

64.96
0.05

24 99
5-00

69.96
0.05

Fair at 
3380°

[ I I »I I 1 1

TABLE I (Continued)

RX-341RX-336 RX-338 RX-339 RX-340RX-337RX-33L RX—335E Glaes No.

Composition - <



I I

TABLE I (Continued)

T r T M-3u9RT-3u6 RX-347 RX-348BX-345RX-343 RX-34-4RX-342Glass No. 1

Me 1t mg. > mp.

Poor PoorPoorFiberizability

Medi -in: Medium MediumMedium1 ow ,Surface ler^im Low

ViscousVisceraVise ous• ~ orogen tc

I 
L

17.49
2.50

79.98
0.03

Poor but 
f. osoible 
at. 3360°

Very- 
fluid

7.50
2.50

89.99
0.01

Did not 
dev it.

Did not 
devit.

2.50
2.50

95.00

Fluid 
down to 
3400°

27.49
2.50

69.'96
C.O5

Devitrification
Tendency

37.47
2.50

59.96
0.07

I
J

47.46
2.50

49.95
0.09

42.X.7
2.50

54.95
0.08

12.50
2.50

84.98
0.02

Fluid 
down to 
3300°

Good at 
3630°

Good at 
3460°

Good at 
3680°

Viscous 
Would not 
run in Oi!B 
(Too fluid.)

Fluid 
Tried to 
run in 

OHB.

Good at 
3720°

3420°3380° . 1750° 3580° 3520°. 3680°3780°

- Qtaposition - %
Si02
AI2O3

JfriOj
MgC
CaO
SnOj
PbO
ZnO
BaC

3tOO°
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TABLE I (Coneluded)

TIRX-352 RZ-353 RX-3‘6 RI—357ax-3 50Glass Nc.
1

5

3850° 3700° 3720° 3750° 3620° 3660° 3790°3600°Melt Tetap.

Fiberxzat ility Possible Possible Possible

Dealt. Dealt. Dealt .

Medium Medium Medium High H'ghSurface Tension Medium High High

ponente

RX-354

Dumed 
out

Devitrxfication 
Tendency

22.49
2.50

74.97
O.G.'

Possible 
et 3700°

in attempt 
to fiberi*e.

Viec out.
Rar. in OHB 
but could 
not repeat.

Some 
fibers 
above 
3850°

Possible 
above 
3750°

Probably 
dealt.

Some 
fibers 
at 3750°

Probably 
amt.

44.88
0-J«

54.86
0.08

34.93
.la

*
0.06

24.96
0.10

74.89
0.05

39.91

59.86
0.07

19.98 
0.08 

79.90 
0.04

Probably 
dealt.

29.95
. -

67.88
0.0*

Probably 
dea it.

49.86
0.20

49.86
C.O9

RX-355RX-351 I

Com~>oaitian - %
SA02
A12G3
VjOr
FeaOn
MsOj

CaO
SnO?
PbO
ZnO
BaO

Question
able



M.

‘HELF- 11

TWLRMMCK OF HIGH TFMfTEA ORB G»JfcSSBS IM THE <W HCXB BOSHIMG

tf

Ran fairly wallRI-255

2000-2900°RX-256

Produced aanpl* to *.**•HI-26*

Produced laiaplr to taatKX-MJ0

JCt-335

RX-U2
l ow apaada.

Could not fiboria* In bu*hin«KX-14.3
Too fluidRX-3A.9

I

I RX-35O

! f>atin* turned oat.RX-356 <an i—

W-

TlMaa-l

3000-3050°

Could net fiboriro. 
abow liquidua.

Rar. only witr. lar*»r touatun* hoi* 
al*»« naAcin* coara* fl bar*.

Prodwal fitort at " uaa* at wry 
Fiber* Aat and coar**.

3460°

Producad fibaura oneo, but could 
not dvpl lea’-*.

35«O°

2910°

3190°

3500°

Produced fibara, hut run toe poorly 
to produr* to**, «uaryla. Flooded 
tip.

-yaw--jiWiyi^fe-

-’.
'W

W
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hdcsile sTRmrrn- am. tzkld stress vt fibers

fieldHU UM

42-0Rl-70

n-19 42.5-45 420.000

156,000 116,000 98.000rac-255 a’-68

38-43 50,p00Ml-267 209,000

$3,000EX-308 50 ua.ooo n.ooo 69,000118,000

67,000tt-335 123,000 80,000 59,000 53,0005**-81

56,JOO73,000 97.0000-350 114-150 •b.OOO

1
In hundred thouwodthf of an inch*

I

Tern lie Strengxr. 
....................  

TieM

TAMJE 111

field
Fiber 

OlMeier*
I

fexiM
■■"■■...." I .......   ■>
352,000

"____2000®r______
Huxee field

in pel at 

MmUbub!—t

___
__
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TABLE IV

COMPOSITION OF GLASSES RX-70, 78, AIO 137

li RX-137RX-78RX-7O -
Composition -

I
I 0.030.02

TABLE V

-
itgitRX-70

03550Weigh*. Percent '*3^8

2.553.66 3-22Specific Gravity

20352360°F 2370Liquidur Point

_ oF 15551L3515WSoftening Point

I

* The RX-70 and PJC-70 are used extensively for 
sample materials.
"F7 Glass is a commercial composition which is 
shown for c<xnparison purposes.

352
166

L20
115

T i

500
250

SiOj 
AI2O3 
Na?0 
J3°8 
CaO 
F02O3

Tensile Strength 
Room Temperature - ksi 
1000°F - ksi

39.98
O.QZ.
9.99

A9.97

L9.96
0.05
9.99

3L.97
5.00
0.03

55.95
0.06

23.98
19.98

PROPERTIES OF URANIUM-BEAR I NG GJ ASSES*

Type Glass 
RX-78
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TABLE VI

DATA ON LEACHING RX-137E

1 hourHCla
1 ho’jrHCl

wa
ft

w
F

n

C
ft

HCl
HCl

2:1
2:1

1:1 
1:1 
1:1
1:1

Leaching 
Time

1 hour
1 hour
1 hour
1 hour

1 hour
1 hour

Reflux
Reflux

1 hr. reflux
1 hr. reflux

1 hr. reflux
1 hr. reflux

25.00
26.10
25.55
27.91

35-70
33.2a.

Acid
Used

1:1
1:1

Reflux
Reflux

Firing Time 
and Temc .

HCl
HCl
HCl
HCl

leaching
Temp.

29.70
2^.11

90°C
90°C
90°C
90°C

| Sample #1
Sample #1 b

Sample «*2
Sample #2 b

Rinse three 
times in 
hot dist . 
water.

Sample #3 a 
Sample #3 b 
Sample f3 
Sample #3 d

Ac id
■ Dilution I

r..  -1 1 ... r

Washing 
Procedure

5 mm. at 230C°F

t Ignition
Loss

T



TAELE VII

COMPOSITIONS SUBMITTED TO Moo\-n LABORATORY

T X-1226 X—1227X-12^5X-1212X-1211X-811

70

14.9830

' 1

0.120.12

X-1231 X-1232X-1230X-1228

i

!

0.120.12 0.120.12

T

0.12
1.48

63.40
5.29 
5.2?

63-75
9.57
5.31

16.65
5.55

4-76
0.11

16.73
5.58

I

15.94
5.34

15.86
5-29

69.42
2.56
5.58

16.24
5.41

64.97
5.41
5.41

X—1229

64.08
5-55
5.55
2.50

16.65
5.55

i1

65.59
5.47
3.94
1.53

16.40
5.47

*9.93
. .99

4.00
11.99
4.0C
0.11

66.58
5.55
4.0C
1.55

11.65
10.55

66.58
5.55
4.00
1.55

20.20
2.0C

66.58
■ 5.55

5.55

2.44
0.12

SiOj 
6I2O3 
CaO z
MgO 
?la20 
KjC 
Zr02 • 
ZnO 
?2 
F«2O3
BaO

3102 
A120-i 
CaO 
MgC

.. . •
KX> 
ZrO2 
ZnO 
?2 
FegO}
BaC



Han t ord Laboratories - rte .lord, ’W». .ington
A- Evan*, Chief of C*r»ni:« Division
Ani ettl, Cerami f Division
Ro*k< , Ceramics Div'Fion
Wolfe, Cerami cr, Div; uor.
D. Thomas, Su p* rv 1 a or, Plutonium Fuels Development 
barton, Chemi *■ try Research 
F Moor*-, Chemistry Re**«»r:h

u6

TABLE VIII

AEC CONTRACTOPS VISITED

Ica/a

J

Sew York

San lore Col1Tornla

Combustion Engineering Corporation - Wir.sor, Connecticut
Dr. R. Gail, Mtuager, Materials Development laboratory
Mr. G. Zuromsky, Project Manage.-
Mr. M. A Andrews, Design Engineer

•J.
W.
D-
J.

Mr.
Mr.
Mr.
Mr.

Atomic Power Equipment Hepar*»er.t
Mr. R. VoiTz, Material* Engineer

Buclear Materials and Equipment Corporation - Appo,o, Pennsylvania 
Dr. Z Shapiro, President 
Dr Garber, Manager Plutonium Division

General Electric Company
Vallee!too laboratory - Fleaaanton, California

Dr. B. Weidenbaum, Asslatent Director, Valleritoa Laboratory

Brookhaven National Laboratory - 'Jpton, Long I*.and, 
Dr- B- Mar.owitx, Department Manager 
Dr. M- Steinberg, Proje t Manager

Ames Laboratory - Iowa State Uuiv-r ity, Ames
Dr*. D. ” Wilder, Project Manager
Dr. C. D. Wirkus, Project. Scientist

Also present
Dr J D. Fleming - Georgia Institute of Technology

General Atomica Corporation - San Diego. California 
Shumiar, Director, Metallurg:- al Divisior 
Walla e. Supervisor, Maseru* i- Development 
John non. Material Engineer 
Quirk, Ceramic Engineer

............. ' ........................... .. aBBgppfc,
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