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ln Ihis �~�p�e�r�.� we �r�~�n� rhr effoos of cold rollin, on hydrogen sorption propeni6 �o�f�L�a�N�i �~� We round (hat 
(old rolliog uNis l:rtôltl)' rNUC:M �~�n�K�l�e� lizes �~�s� well.u c:ryslol llilf! sizes. Afl tr coId l'olllo&. 1he oKtiv.1Ition 
�k�i�~�k� is highly tnh.J.n<:td wllh �s�h�o�n�~� tilM to rf.lch rull hydrottn c.lp<Kily. CoId rolling fivt �l�i�~� otTm 
the best compromise betwetn high côlpKtty .Hld foiSt �k�i�~�l�i�c�.� For complet"tne5s, wt comp.1red cold rolling 
with hilh tnm>' bail milling for 15.and OOmin underarson almospheft. RMulu �s�~� INI IS min of 
�~�I�I� mill !n, lud a �p�o�s�h�i�~� �e�I�T�~� on the limt- of the firsl absorption. bUI il 105S ln c.apacity wu .I1so 
�~�r�v�t�d�.� furthr-r milling 10 60 min resultNl ln .m Impon.mt degr.u:Lation 0( hydrogen sorptkm proptr. 
tirs. We .tlso round th.u �s�.�t�m�~�t�·�:�s� �m�o�r�p�h�o�~�(�o�u�l�d� dr.tnie.tlly ch.tnlt Hw first .lbsorption kintek. ln con-­
c1uston. cOOl toIUn, is.t aood and �,�i�m�p�~� m<'lhod 10 �~�n�N�n�c�t�'� �h�y�d�~�n� sorption prOpefltts oft.Ni). 

UNi, 

,. Introduction 

Bali milliog has œen 61.tnsively �U�S�~� 10 synlhesize metal hy­
drides. let �n�.�n�o�c�r�y�s�~�J�1�i�n�e� and amorphous structures and also ob-­
... in hydrogen sorpLion rnh .. ncerTM!:nt II -51. Rtcently. Lhe so-aUtd 
severe plastic dtformation (SPO) le-chniques 5uch ..lIS high pressure 
torsion (HPT), forgln" extrusion., �~�u�a�l� angular �c�h�a�n�~�1� pressing 
(ECAP) ilnd cold rolliog (CR) have œen investigated for replace­
ment al milling te-chnique lor melal hydrides 16-81. Among these. 
cold rolling is pc1rr1cularly anro1crive btcause il is weil known by 
lhe indusuy. e.uily scillo1ble and uses Jess energy compared to most 
of [he other SPD l'ethniques .nd bail mitling. (old rollinlls .lin �e�n�~� 

erty efficif-nt w;ay tO indure delormations in m;aten;als. This melh· 
od could he used ror the symbt'sis 01 meral hydrides. as reporttd 
for Mg-Ni sySl<ms 19, �\�O�~� Cold mUing h ... 'r<ady Ile." used on 
J1lc1gnesium tlnd Ti-b.lstd BeC ;alloys ;and was shown ta improve 
hydrogen sarption properties �1�1�1�-�1�5�~� This Împrovement Is proba­
bly due to the nanocrysulline structure and number o( de(tC1s 
)161. However. COUillo1Ud et al. (171 have showed lhat long lime 
baH milling and repe:Lhive cold rolling had a negaLi",e errect on 
hydrogen absorption olTîV,.6MnoA. Therefore. UQbility of �p�è�l�n�i�c�u �~� 

lar techniquos depends on the chnnkal and physlcal propertios of 
the mo1tericll considered. In this paper. we report the efTect al cald 
rolling on another cla" of hydrlde,lhe so<alled AB, alloy, The Ilest 
represent.tive of this cI.us is ceno1inly lhe LaNis alloy which h.s 
been srudied lor decades rtl.IIlnly b«.use al ilS electrochemic.l 
and hydrogen sl'Ontge propenies 118-211. 
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C 201" fJsevit.r B.V. Ali Olhls rrserve:t. 

The hydrogen siorage capacîly of LaNisl-lt; is around 1.4 wt.x. Ta 
�g�~� 5uch tl c.1pacity. the tlctivalion time (firsl hydrogenalion) is 
quile long and n\Any cycles are requirt'd (22,231. We have &ood 
rcasons 10 bcllcve th.1( cold rolllng will acceler,ue hydrogenation 
or laNis by redudng paniclt and crysl.lIIte sizes H weU as creal­
ing defeclS in the st.ruclure. To tesllhis hypothesis. we investigated 
the �e�f�f�~�t� of cold rolling LaNI5 on i15 hydrogen sorption prope1'tit:s 
and comp.1red them with high energy btlll milling. AnOLhtr p.1n of 
this study consisted ln taking dirrerent specimen's �s�h�a�~� from 
�l�a�N�i�~� cold rolled 12 t'imes tlnd �c�o�m�~�r�j�n�g� their hydrogen sorption 
propenies. 

ln �I�h�i �s�S�l �u�d�y �, �c�o�m�m�~�.�T�I�.�l�l�l�.�a�N�~� powder provkkd by AnJSlrom fIowt'f wu uwd. 
Two cokJ.roUins �~�P�J�N�r�.�l�h�D�n� modifitod for vntial mllin, were u5ed .t room t'ml-­
ptr.llutt; ont" undtr �~� .-:moJpht.rt ind Iht OIhrr o.w in Mt. �~�l�i�l�l�l� WoU ptr· 
(om)td boy pl.ldnl lM powder betWHn rwo JUinltU Slt"eI pl.Uft ln Ul«. II) 
j)k\Itftt (OfI1"n)lf\Hion lrom �I�I�~� roUs. Altrl' IN! flrtl roll . rM powder wu tonW)fi· 
€btteJ ln pl.xn. l'br plil" .nd rtsldu,)J powde-r 't\OeR' coll«trd .00 roUed a,a.tin 
to the fin,al numbc.'rs or roIlins. fiNI �p�~�t�o �'� thklmns wu ilbovc 1 mm. 8.1l1 milkd 
�u�m�p�l�e�s�~� rn.deundtroil'JOn iltmosphtn utin,; il Sl1EX �h�~�f�'�W�'�f�V�8�0�0�0�'�"� mill 
with hilrdt.1ed SI",' cruciblf .Ind !uli s. n)f �b�.�1�1�1�-�4�0�~� Milhl r.lio WolS 10.lnd 
mlll [II3 �~� performed fI)( 1So11ld 60 min. s.ampIei (ram(t)ld roIli"lo1nd 1»11 mllHng 
under o1r}1On were ktpt und".I1JOt1 atm05phert dwins ho1ndllng .and Ilorollt. No 
substoquent hf'at u'e.ltrnenc wu prrlorrMd on the .1110)". 

TM hydro,en .IMorptlonoind drsorptton kine!ic CUIVI"$ wnT mNSumt with .a 
�h�o�n�'�\�f�t�n�.�M�I�~� �S�i�~�l�I �~ �l�y�p�t� .Ipp.1r.llus. Ail �n�"�I�I�'�~�S�U�~�I�S� Wfff' �~� �~�t� 323 le 
with .1 hydrogffl pmsU" 0( 1500 kr.l (Of oibsorplion .In<! HP.I ror dHorp(tOn. 
�~�I�o�n� ar 100 kl).1 Il more suiub&e for p'-dcdal .ilpplÎGIlions but fOt rtsliftJ 
ttlf �~�K�1�Î�W�'�n�t�'�1�I� of cok! �r�o�I�h�~� on IOlplÎon propfflÎeS. we (Oünd INt worons �~�t� 

5 kP. pcnniUfd r.uler klnnk's .Ind usid' comP.irison, Crystal SINrtUre wu irw· 
I)'led (rom X.,,)' powdtr �d�i�f�T�~�t�i�o�n� �~�I�t�~�n�t�'� f'e&blf'rfd on .. �8�r�u�k�~� D8 fO(\tl �i�f�.�.�, �~� 

rMUS wÎl" Cli �K�~ �.� rMllo1(Kln . Crysullilf: sile. buke p.lr.1Imettn.lnd �"�,�I�c�r�o�s�t�,�~ �i�n� wn't 
rY.llu,.utd wilh the �R�i�t�~� lrfinement method usl", Illt Topas �5�O�f�t�w�.�,�~� via the' 
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lund.ln~ntal ~r;llMl,rs ~ppl'O.Kh 12051. F.l«cron microst09)' wu ~ wilh a 
Je'OIJSM-SSOOSEM. ToimprowcondtJctivlty,a ,oId dtposir 01'37 nm wu spun~ 
on t~ J"unplts ullna • POlAION SC 7620 ~uu CGatft. Alomlc oIbsorpûon tw: 
lw1I donr nn lM b.l1I tnilird Ympk's lo vtriry Iht posslbiliryoflron conlO1ml"'lion 
hom tht balls .and I~ (Tuciblto. 11 .. "PI"'toll\1$ ~~ w,lj .. n Jltomtc .Jb5orption 'PK' 
Irorne1t'1 Vatün Spn:lrM Mlh • w.vdml*h afl72nm. 

3. Results ilnd discussion 

J. ' . Morph%gy 

Beforr starting. it is imponant (0 note thar (old rolUng and baU 
milling have been perfomled under argon ollnlOsphere .lt room 
lemperalure in Sections 31-3.3. Morphology of ils-receÎved. cold 
rolled and bail milled !.aNis is shown in fis. 1. The aS-rKeived 
LaNis consists of particles ranging (rom 20 (0 200 ~m. Arler (ok! 
rolllng. th< .lIoy shows consolidation or Ih< powder. (old rolling 
the 5.1mple for 5 limes agglomerates the powder imo pliltes and 
particlt size is now ranging (rom 1 to 20.un. In the case of bail 
milling, il produces an imponam reducrion or panicle size wÏ[h a 
difftrtnt morphology. Antr mUting. indlvldua! ~l1icles Wilh slzes 
ranging from 1 ta 10 J.UTl are now lumped into larger agglomerïltes. 
Aner lS min of bail miHing, the agglo~rates si.zes are .Jbout sa­
lSa Jlm and after 60 min. they are reductd ta 01 r;tnge From 5 ta 
50~m. 
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3.2. Hydrogen sorption properries 

fig. 2(a) shows the first hydrogenation (activation) of ail Stlm­
pies .al 323 J( undtr 1 SOO kPa of hydrQ&en. The .as-rectived sam pie 
is very hard ro .Jdiv.ue under these conditions. Wc see lhal cold 
rolling drulÎCally r~duces the activation lime. A shon bail Olilling 
or 15 min 01150 greatty reducrs the activation timt' mainly by tht> 
absence of an incub.uion ptriod. How~er. the tota] c.1p.1city is 
lower than the cold roll~ s.lmples. Milling for 60 min is detrimen­
laI. making the sample harder 10 Ktivate th,ln (he is-rcceivcd 
S.ilmple. The rt"duction of (apacit) with milling W,)S 01150 reponed 
by Joseph el ". 126.271. 

ln the case of cold rolling. the sam pIe th.u was rolled 5 rimes 
has a shon incubation rime and rtaches the rull capacity.11le sam· 
pies thal were rolled 12 .1Od 25 limes have longer incubation times 
and the sample roUed 25 limes shows a reduction of capacity. 
F;g. 2(b) shows the tirst desorplion for .111 s.lmples.1I demonstrates 
that desorptlon kinetic is intrinsi(ally the Sèlm<' for .111 samples. the 
only \lariation being the capacily. 

11,. 3 pr6tnU the absorption/desorption ruNes for the second 
cycle. Il is clear (hat. excepl for lhct bail milled 60 min s.tmple . .111 
s.3Olples have Ihe same intrinsic klnelics. the only discrepancies 
be-ing the total capacity. From (h~ kinerics and the ones shown 
in FIg. 2(b). we could conclude that mechilnial derormations 
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eirher by bail milling or cold rolling ch.1nge kinetics only ln the 
activatton step ~md determine the toul c.paoty reached in the set'­
ond cycle. but play no role in subsequent sorption kinelics. Il .1150 
confirms that bail miUing for il prolonged lime changes both the 
kinetics ilnd (ot.11 apacity. This cmnge of kinetics with long mil!­
Ing lil'1"M! moly bt due 1"0 iron contamination rrom milling lools. To 
veriry Ihis, .ltomÎe clbsorption has been done on ~II milled sam­
pies. Il ,,,,,caie<! that the sampic, boll mille<! i5 and 60 min had 
respectively 0.76 ilnd 1.77 wt.% of iron. This is il non-negligible 
amount of foreign element and may br the reason (or the slow 
kinelics and reduced capadties of bail milled samples. 

33. CrystDI structure 

Fig. 4 shows X-r~y difTr~ction p.1ttems of as-received. cold 
rolled and bail mille<! LaNis berore hydrogemtion. Ali ~nems 
show only the presence of LaNi~ struclure. The ooly difTerenœ be­
'w~n the samplC'S is the brOddening of the peaks which means li 

reduaion of crysl.Jllile slze with rolling number and miltins lime. 
Diffraction p.1ttems (OOl shown) af umples submined ta IWO 
hydrogen.Jfian/dehydrogenation cycles alsa shaw~ lhe uNis 
pha~ with broad pcaks. CrysI.JlIitts size as tva lualcd from Ricl­
veld ref1nement .Jre listed in To;1ble 1 and displayed graphk~lIy in 
Fia. 5. The ols-ra:eivrd sample pl'esen15 an Important reductlon of 
aystalJicc size arter rwo hydrogen cycles. The hydrogen inrroduc­
tion iota t~ maleri .. ! induces an expansion of the I.mice that 
C.luses a cen.1in strain. When hydrote" cuoms exil the latttce. 
the str"in is released breaking crystèlllilCS into smalll"r sile. For 

SM 60fM'I 

8M 15tn11'1 

""2" 

3040 501(1 70 8OlOtOO 

29 

fi&. 4. XRD p.Mlem5 of 4H ecriwd. cvkj ,oIltd .. nd lwU milled I...INj~ brfcn 
hydrDI~lion . ,_. 
Cryst.allil t siu of UNi) pNse ror dirk-I"f'nl . 1<11a, 

5.1mpkl As-synlho ilfd (nm) AlI~ 2 cydt-s of hydrOienollton (nml 

...... - S0.7 t 0.6 16.)t:Q.2 
CIlS, 11.0± 0.4 16.1 t:0.5 
CR.b 12.hM I·Ut Q.4 
CRlS' 9. li 0.1 10.1 1 0.1 
IIJJ 15 min ti.91 02 7.I So o.J 
BJJ 60 min 5.0 So 0.2 5.4t:0.2 
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cold rolling. reduction of cryst.1l1ire slze is proportional to the num­
~r of rails. A bigger site reduction i.s achieved by b.11! milling. 

1t shoold ~ noticed char, after only rwo cycles. the crystallite 
sÎze tends fa merge toward ,) common v.1lue for .111 samples. This 
moly indical~ chat thr"fe ÎS a minimum stablc crystallilc size 
achiev.1ble by the structure. 

Microslrains are reponed in Table 2 and in f ig. 6. The .Js-re­
ccived laNis does nol have any microstrain before ilnd aher two 
cycles 0( hydrogcn.llion. Upon (old rolling. the microstr.ain in­
cre.15e$ wilh Ihe number of rolls. Surprisingl)'. olner two h)'droge­
n.allon cyclM the microstro\ln 15 essenlially «he same. no matler 
how man)' rol15 were dORe. ln the c.ue or bill milling. a short mill­
ing time intrt>.1ses the microstrOlin and decreo1ses cryst.lllile Sile.. 
For longer milling the cryst~lIile size is funher reductd which 
m.1)' explain why microslnin revent<! (0 zero. Il is interestinglo 
note tnat for the 15 min bo1l1 milled sample. hydrogenatton totally 
rrle.Jses the microstrain. The residual microslT3in in the cold rolled 
samples îndicates thar. ~en an~r .a few hydrogen cycles. thl"re is 
still a mechanic.al stress left in these samples. 

Fig, 7 gives the laNis lanice par.ameters in aS-l'eceived, l'old 
rolll"d and bail milled st.nes berore and Olner (wo hydrogenalion 
cycles. le is cle.1r that cold rolling has almost no efferl on the "a" 
latriee parameter. The "c!" par.amtter dœ.s change but we cou Id ex­
~Cl thal. because rolling has .10 "eJong.1ling" dfect on the gr.ains 
.and ads texture. We see that arter IWO cycles or hydrogenatlon, 
the "aN and "C" lanice parameters haYe' .a lendency to l'eVen· to 
the value shawn by the as-rec.eivtd umple. "The only discrepal'lCy 
ls ror the "a" p.o1ra~ler or the sample cold rolled 5 limes bul il 
is still close to experiment..ll erTOrS_ ln the case of bail milling. 
the variations are in the same dir~tion but of a hlghe-r magnitude. 
1llese resulrs on the crySloll structure or uNis are conslS[ent with 
Joseph et al. 1281. who .Iso ",po"<d tha, inc,. .. ing mllling ,ime 
resulred in reduction or peak intenslries. broadening of Ihr peaks. 
smaUe-r cryslallite size. decrease or lattke paramerer "0 " .3nd in­
crease or lanice parameter " ( JO. 

Tab"'] 
Microstn in oI "'NÎ~ ~ ror ditrf'mlt SI.If'). 

As-nrnVf'd 
cas. 
e Rl b 
Ci l S. 
SM lSmin 
6M 60 mln 

0.00:1 0.01 
o.an l O.D07 
0,1)7 ! 0.0 12 
0.22"10.01-4 
025.1 0.03 

0.0 .102 

0,001 0.03 
0..219 .t0.D09 
0.204 l.1 0.ClO8 
0.219 ! 0.01 1 

0.02% 0.08 
0.01 02 

57 

o., 1 "'''''==='-.J 

fijl.1. [ vofulion of miclO$Uol ln. 

Ê 0-""" .5-.. 
E 
~ 
f 

0.50115 

a. 

! O .. 6(UO 

N ' CRI CRn CR 16 ... U 81110 ,-
(b) O.'01O 

0.'*010 

î O • .,. 
u 

1 o • .,. 

f 0.-
a. . ..,... 
·ll 
3 ...... 

0 ...... 

~ ~5 ~tl ~H ~" ~M 
, ... IW<I 

fis. 7. Evolution 01 boIlI l;iniœ P,Irol /1V'lf"fS (or ~t. .lIS-synlhcs&J:e<d .lnd .lift,... 2 
cycles; (.li) ~ti<'C' SNrolmt1tr a ud (b) ulla p;lr.mf'ter c. 

3.4. Hydrogn, .orprion propenJes of diffemo, samples cok! roIJed 12 
rimrs 

As the bail milled samples were in powder form olnd cold rolled 
sampl~ were plat~ or consol idal~ powder.lhe errect or lhe s.1m­
ple's morphology on the hydrogen sorption kinetics has to be 
Investigattd. Seleaed spe<lfic Shol~ rrom the 12 UIMS cold rolled 
sample were collKted. Oe1..li.ls are given in Table 3. For this exper­
iment. cold rolling wu performed in air al room lemperalure. 

During cold roUing commercial uNis powder. plates of difTerent 
sizes were rormed. Different plar6' sizes were selectrd in order 10 
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r .. 1. Hydrop'fl .niv.adon kinetics 0( 12 limM cold roI~ uNi~ .If ]2) k: (. ) 
olbtorprion uodtr 1500 kPi and (b ) dtsorpoon undtr 5 kP • . 

mcasurt the contribulion of consolidating mort (bia plaies) or Jess 
(small pl .. It~) powder. We Jlsa wolnted rD investigatt the effect of 
hcilt tro1 nsfer insidc the s-ample holder. To do 50, wc mbced the "CR 
12x small platcs" sample with nickel powder (- 325 mesh 99.8% 
from Air .. Aes.1r) in arder to increase the therm.11 canUct. Results 
of tirst hydrogenation of the samples liste<! in Table '3 are shown 
in f il. 8(iI). First, il is obvious that "CR 12x small plil.es" with 
and wirhour Ni powder have the same hydrogen sorption be.hav­
iour. There(ore, thermal conduttivity does nor seem to be the rate 
IimÎting step (or our e)(~rimental configuration. Wc ser lha t con­
solidation of powder ind\Ke5 ~n incubollion lime whÎch is directly 
proportjon.:al to the slzr of consolidation. The samplr "CR 12x big 
plil les" have il much longer incubation lime rh.ln "CR 12)( small 
plates", For the Simple "CR 12x powdcr" Iherr 15 no incubation 
lime bul the intrinsic kinetic is not as faSI .15 for the "CR 12)( smilll 
pla ies" and "CR lb. big plates". Fia. 8(b} shows thr desorption 
kinelics of the same samples. Il is remarkable ta see lha! there 
are no differences ln desorption kinetics except for c.1pacity. Thus. 
the morphology efTec t is only present for the actjviltion. 

4. Conclusion 

nIe efferu of cold roIling LaNis on its hydrogen sarplion bthav­
iour wrre investigat~. We found th.u the ilCliv.1lion of uNis is 
highly enhilnced by cold roUing and comp.ar.lbl~ 10 15 min of belli 
miUing. Bali mUling reduces incuballon lime for shon mUling lime:. 
The exact mech.anism responsible for the improvement of activa· 
rion kinetics upon cold rolling is still nOI weil known. bUI nanocrys­
tillllnity œruinly plolys li role. The (.let thtlr the 60 min milled 
sample presents slow kinetic despite a very smalJ (rys'aUite size 
is not cJr.1r. As the cryst.lllile sile is gening smoll1er. p.an of the 
malerial mily becortlf' olmorphous. The presence of an anlorphous 
phase moly be detrimenlal to hydrogen sorpt'ion. Anorher expIa na­
lion nuy belhe presence or Iron. More work is needed ra get.a de.lr 
explaf\iltion of the decrease or kinetic upon prolonged milling. 

As cold rolling samples present fasler activation despile having 
similar crystolUite size, other chirKterislics beside noloocrystilllin­
ily h.1ve ra he considered. The sample raid mile<! 5 limes had the 
highest reversible apadty and the shonest incub.Jrion lime of .ail 
Simples. TMrdore, iS for bail milling. extensive use of m«haniral 
deform.ation h.1s i detrimentoll efTect .. The eXo1ct reason af activa­
tion enhancement with cold roUing is still undear.lt is known [hal 
cold roUing increases Ihe number of high angle gr.ain bound.uies 
1291 but in our case this has to be proved. 

We aise found thit the sample's morphology has il gre.1t imp.1ct 
on the ~iv.1tion ch~ril:c{eris(ics. f<:Ir commercial applications 
using LilN is as hydride. it seems ta be beneflci;a l ta cold roll Ihis ill­
loy la Solve time and rnergy be:fore activation. 
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Conclusion 

L'hydrogène comme vecteur énergétique est une des solutions à la future pénurie 

en combustibles fossiles et aux problèmes reliés à l' émission de gaz à effet de 

serre. Il faut donc trouver des moyens de stocker 1 'hydrogène sécuritairement sous 

ses formes gazeuses, liquides et solides. Pour le stockage solide, les hydrures 

métalliques ont un bon potentiel pour exercer un stockage efficace. Cependant, 

certains de ces matériaux ont des difficultés lors de la première absorption 

d'hydrogène. Ceci entraîne un accroissement du coût de l' hydrure et par le fait 

même réduit le potentiel commercial du stockage via les hydrures métalliques. 

Les méthodes de déformations plastiques sévères telles que le laminage à froid, le 

forgeage et l' extrusion peuvent être utilisées pour préparer les matériaux afin de 

faciliter cette première hydruration. 

Dans le cadre de ce projet de maîtrise, l'étude de l' effet du laminage à froid sur 

les propriétés de sorption d'hydrogène du LaNis a été effectuée. De la poudre de 

LaNis a été laminée 5x, 12x et 25x à froid sous argon avec un appareil de 

laminage. À titre de comparaison, de la poudre du même alliage a aussi été broyée 

15 et 60 minutes sous argon avec un broyeur mécanique à billes. La morphologie 

et les structures cristallines des échantillons ont été obtenues respectivement à 

l' aide d'un microscope électronique à balayage et d'un diffractomètre à rayons X. 

C'est avec un appareil de titration de l'hydrogène que les mesures d'absorption et 

de désorption ont été effectuées. 

Les résultats montrent que le laminage réduit considérablement la taille des 

particules et des cristallites. Il améliore également la cinétique d'activation du 

LaNis en réduisant le temps pour atteindre sa pleine capacité. Des trois 

échantillons laminés, c'est l' échantillon laminé 5x qui a la plus grande capacité 

réversible et le temps d' incubation le plus court. Les résultats présentent 

clairement que l' activation du LaNis est fortement améliorée avec le laminage à 

froid et comparable à 15 minutes de broyage mécanique. 
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Le mécanisme exact responsable de cette amélioration en cinétique après 

laminage n'est pas encore bien déterminé, mais la nanocristallinité et la présence 

de défauts jouent certainement un rôle primordial. Toutefois, une taille de 

cristallites trop petite peut nuire à la cinétique comme le démontre l' échantillon 

broyé 60 minutes, mais dans ce cas, la contamination au fer pourrait aussi en être 

la cause. Il y a probablement un compromis à faire entre la taille des cristallites, le 

nombre de défauts présents, la microdéformation, la morphologie et l' oxydation 

de surface pour obtenir une cinétique plus rapide et une bonne capacité. 

Dans la deuxième partie de ce travail, la morphologie de différents échantillons 

laminés 12x à l'air a été étudiée afin de mieux comprendre le comportement de 

1 'hydrogénation. Il s' est avéré que la morphologie particulière de ces échantillons 

affecte seulement la première absorption. En somme, l' échantillon « Laminé 12x 

petites plaquettes » a la meilleure cinétique d'activation, car c' est lui qui absorbe 

sa pleine capacité en hydrogène le plus rapidement. 

Bref, dans une perspective industrielle utilisant le LaNis comme hydrure, il serait 

très avantageux de laminer cet alliage pour diminuer le temps d'activation. Par 

exemple, comme le LaNis est présentement utilisé dans la fabrication de batteries 

Ni-MH, notamment pour des lampes de poche, le fait de réduire le temps 

d'activation de cet hydrure, pourrait réduire le coût global de ces batteries. 

Pour les travaux futurs , il serait préférable de faire des tests de cyclage avec le 

LaNis laminé pour vérifier sa capacité à long terme. De plus, étant donné que le 

laminage est une technique assez récente dans le domaine des hydrures 

métalliques, il serait intéressant de laminer d' autres alliages. Des cinétiques de 

sorption de l 'hydrogène seraient ensuite effectuées sur ces alliages laminés dans le 

but d'observer leur temps d'activation. Des alliages de Mg2Ni et de CaNis laminés 

ont déjà montrés une diminution de leur temps d'activation et feront 

prochainement l'objet d'un autre article. 
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Appendice A : Structure hexagonale compacte 
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