
A major purpose ot tne I ecnnl-
cal Information Center is to provide
the broadest dissemination possi-
ble of information contained in
DOE’s Research and Development
Reports to business, industry, the
academic community, and federal,
state and local governments.

Although a small portion of this
report is not reproducible, it is
being made available to expedite
the availability of information on the
research discussed herein.



. . .

LA-UR--89-3233

DE90 002357

TITLE:

AuTHONSI:

Nal+i#2 ALLOy AS A TRITIUN STORAGE MATERIAL

T. Id?, K. Ckuno, S. Konishi, F. Sakai, H. Fukui,
M. Enoeda and Y. Naruse
Japan Atomic Energy Research Institute

J. L. Anderson and J. R. Bartlit
TritirmlScience 6 Technology Group
Materials Science 6 Technology Division

SUBMITTEDTO

13th Symposium on Fusion Engineering
October 2-6, 1989
Knoxville, TN

Lasmannlm
.

Los Alamos
Los Alamos,

vNational Labora orv

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



LaNi]Hn? ALLOY AS A TRITIUH STORACE MATFRIAL

T.Ide, K.Okuno, S.Konishi, F, SakaL,H, Fukul,H. Enoeda and Y.!/aruse
Japan Atomic Energy Research Institute

Tokal-mura, ibarakl-ken, 319-11 Japan

Summary

J. L,Anderson and J.R.Bartlit
Ilaterial Science h Technology Division

Tritium Science 6 Technology Croup

LOS Alamos National Laboratory
Los Alamos, NH C7545

lfNPERAILW [Cl

An all metal apparatus has been constructed ●nd
installed in the ❑ain cell of the Tritium System
Assembly (TSTA) at Los AIJMOS National Laboratory,

● s ● separate exparimant, to handle about 2600 Ci

of tritlum for study of ~etal tr~t~des of potential

application for storing tritium In fusion fuel
processing. The apparatus is similar to that used

for protlum/deuterLum gas’ but some ❑edifications
Mere made to assure safe handling of tritlum.

The pressure-composition isotherms for the

L~NI,Hnl-protlum (H), deuter:um (D) and tritlum [T)

system uere measured to study Isotopic ●ffects In

Lhe temperature range of 60 t to 250 ~, the

pressure range below 120 kPa.

Introduction

There IS ● n ~ncruaslng Interest In matcrlals

●ble to store ●nd supply trltlum gas safely. Hetal

hydride technolofly 1s suited for the handling and

processing of trlt~’!m gas. Uranium IS ramous and

common a5 a trltlum storage ●-terlal. Ijranlum

houever has certain dlsadbsntages in handlln~
because of Its high chemical reaclvlly and Icgal

restrictions due to nuclear ❑ aterial. The
bneuledge Of the pressure-ccmposltlon Isr)thcrm data

1s uf” importance for Its possible ●pplication In

Iuslon fuel prosseslng ●nd fOr the z?fe stofagt? III”

large trltlum amounts as metal Lrllldes.
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column packed ulth LaNilHnt alloy. the heaLer in 30 minutes. The T cqulllbr~um

‘rltlum source using LaNilHn? alloy, 2600 Ci pressure at 270~ IS ,lbout 100 kPa. Helium-3 oulng

source 01” our design, Is snown In Fig. 3. All to trltlum decay was removed from the source gas

ueld~4 structure uas aaopted in primary vessel. The periodically. A sample cell for measurements Gf’

~qul]lbrlum pressure over the LaNillinl-T $ysLem in LaNi,Hn)-H, D and T systems 1s shown in Fig. 4,

the two phase region ls several pa at room The structure of the sample cell IS almost the same

temperature. The trltll’ can be released from the as the trltlum cource except number of nozzles.

LaNilHn! powder to the aeslred pressure hy heatinK
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Fig.2 A schematic diagram of metal Lrltide study.
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Haterlals—

The LaNijHn, alloy uas prepared by induction

meltlng of the elemental metals Ln an argon

atmosphere. All the elemental metals used were

commercially pure, with purities 99.72 for La, 99,92

for )ii and 99.9Z for Hn. After two ❑eltings the

alloy ULS annealed at ?50 t under argon atmosphere

for ten hours. The bulk composition of the alloy
corresponds to the formula La) O)Ni] ~lMnl ,1. The

main impurity is 100-ppm carbon ●s detected by X-ray

fluorescence analysis. The alloy ingot uas crushed

into granules under argon ●tmosphere. ?-gram uas

prep~red for the measurements of the pressure-

compnsition isotherms.

For the isotop~c study, the purity of the H gas
Mas 99,999 vol.g, The D gds was about 99.7X pure

uith must of the residual 0.3Z being HI and HD.
The purity of the T gas used was 97.5 at.% and 2.5

at.Z D. Purity of the T gas uas analysed by a mass

spectrometer In the TSTA.
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~ CAL lBRA T ION OF PRESSURE GLIAGE ~

b /’”

Hourdon lube guage pressure [Torr)

Fig. b Calibration result of capacitance ❑anometer.

Experimental Procedure

For the determination of the cqu]!ibrium

pressure of the T gas, CapdCLtdnCC manometers ulth

1000 and 10 ;orr full $cale sensors uere employed,

To chucH the correct pressure measurement O(

capaclt~ncc, mi)nometer, cailbratlon uas carrlfhd rJUL

usln~ iI Llourdon- Lube guage (Hailacc 1 Tlcrnan,

model FA145, u-15u0 Torr). FIE, !J Srlous J

comparlsufl of pressures O( the tlourdon-tube guage

and HKS IZ2AA capacitance manometer. Readings or

both pressure guages agree uithln +0.5Z d]fftirences

in the pressure range of 10-760 Turr, No F(fCCtS

of trltlum on pressure measurements using HKL

capacitance manomeLer uere confirmed,

A 1~-mezh LaNiiHn, ailoy sampic uas ●ctivated

by ●xpozure to atmospheric hydrogen at room
te=peraturr ,r(jiloued ty cVaCUaCior OVer 3 hours al

300 t“, Absorption rca~tlon started rapidly at room
temperalurc, I/hen ●bsorption was compieted, Lhc

sample was dehydrlded under vacuum ●t 300 ~, After

scverai dbSUrptlOn-deSfIrpt Ion cyCiGS, the pr@ssure-

composltlon isothrrms at. desired trmperlture u~rr
measured

The H,D and T rompnsltlons in the sample urre
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Fig. 9 shows a comparison of the? plateau
;ressurez l’or H, D ana T ~L I’FO and 220 t. ihe

camparlson of the pressures 01” the hydrogen

;sotores shous p, >pn >p,, at the same temperate

ana the same concentration. As an example, the p,,

/pc ,’pr ratio at 220r is about I/I.19/2.4 in the
plateau region. These plateau pressures, obtained

at about the ●iddle of each slopl,~g plateau (y= 2),
are plotted for all the isotherms as a function or

reciprocal temperature in Fig. !0, The

logarithmic pressure and the reciprocal temperature

have a linear relationship represented by eqn. (l),

(21 and (3) for H, D and T respectively.

!n p,, (Pa) = 2~.19 - 7027/”r (k) (1)

:!I P,, (Pa) = 24.79 - 7025/T (K) (2)

-n PT (Pa) = 2U.98 - 0989/T (K! (3)

Resorption isotherms, general!y used for
calculating thermodynamic properti, :; of metal-
hydrogen system, were also measured and ujll be

reported ●lseutse. e. There was a little hysteresis
effect betueen absorption and resorption isotherms

slmllar to that observed in the previous LaNij.lHnw

.!I systems’.
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Cuncluslons..-. —— - .-

The pressure-compositl on l$oth,?rms for !hi

l.aNij Hnl-protium, deuterlum and trLtium ulth Ihf

~ame $ample and the same rxpcrlmental condltlon:
uere obtained. In the measurrd temperature,

concentration and pressure rangrs the rquillbrlun

pre.$sures of each hydrogen Ixotnpr fihou p, >p,, >p,,

At the same temperature and concrnl.ration, [.dNllHnt

Jllcry Uollld br II USFfUl m,ltr!l,ll fol” tl.ltl U,l

::t.or.lze.
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