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A})strac:t The effects of temperaturg h¥dr®en pressure and catalyst addition on sodium horoh¥dride fpmation werwe investi€ated

H iézherH2 pressure s of henefit pNaBH4 fpmation Increasing reaction tenperatie can nprove \IaH{4 fpmation kinetic property
HO}VCVC{ if the tam peraure is near e melting [)Ointof]\/[g the NaBH4 fom aton was impeded N’i Fe and Co additon n thCHZ+
Mg} NaB()2 system pramoted the Nd3Hy pmat'pg butCu add iton showed a negative effect
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Recent]ly horohydrides have heen attracted more
atention as a hydrogen storage med im due t0 their
high hydogen storage capability NaBH, contajns
10. 624 hydogen Furhemore He hydrolyss of hora
hydride is of ntrest n hydrog€en generatpn hecause
halfof the 8neratd hydreRen s fram He horohydrde
and the other half is fan water [However there were
only few researches related to borohydride, formaton Tt
was reported that sodium horchydrde can he fomed by
reaction of NaB() with M& and hydrogen( ongH)
through follov ing reaction around4so C' 7,

Nap() + 2M&+ 2 H = NaBH + 2M& (1)

(ur previous results have Proved matNaBH can
be fomed fraim sodiim meta— horate and magnesjum
hydrde though ballmillng at oan tenperaturé ]t
was thought that reaction ket ssue was inporgant to
the NaBH‘ ynthesss

The mfluences of tamPerature and hYdrogen pres
sure on sod iim homwhydride fomatpn were pnvestga
ted Ttwas hought that he k etic Property of NaBH,
forationm Bht be mproved by adding sme ca@lysts
n the H +M8&+ NaB(), systam We investigated he
efectofFe Co Niand Cu additon on the NaBH, pr

mation kmnetc property
1 ExPpPerinenta] details

Soichiametric M8 pPowders and NaB() powders
accordmng o reaction (1) were we|lm ked hen were
Put nto a samless stee] reacor n which a themocow
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0dium horohydride fi)lmat'pg kinetic propeny cata]}’s:t reactjon ten perauig hyd rc€en pressure
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Ple was Placed i the reactanthed The reacorwas de
gassed durng heating process he pre chamge of hydrogen
inwo he reacor ayygo °C. Then the reactor was heated
10 he reaction tanPeratures ata heathg rate ofj °C /
min NaBH fomaton kmnetic Properties were mnvesty
gated undery ( ~3, (0 MPa of hydrogen pressure 50
~650 °C of reaction t@an perature

2 Results and d iscussion

Fig 1 shows the influence of reaction tamPperature
and hydmogen pressure on the NaBH fomation Jtwas
found hat when the reactpn teamperaures were lower
thangoo °C7 NaBHy f{omatpn rate and Yield increased
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Fig 1 Tanperaure and hY]rogen pressure
effects on NaBI—L pmaton
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with ncreasing reactpn tanperaure Howeve}‘ when
the reaction tamperature reached up t0g5() °C’ NaBH
fomation rate and Yiel were decreased Atgs50 °C,
loca]me tin€ Phenamenon of the reaction hed would oc
cur because he reaction tamPerature was close t0 He
me]ting point ofMg( 651 °C). The molten M& would
fill nto the mico hoks in the reactpn bed As a re
sult the diffusion of the hydrogen gas to the mterfices
0fME& and sodium meta horate partgles would he mpe
ded Theref)rg: NaBH, fomaton e and Yield were
decreased Higher}g Pressure generally was of henefit
tONaEH fomation as shown in Fig q,
that high]—g Pressure could inprove theNaBI—L pma
tion even near Mg meltng pont A]] these results can
be attributed t© that the diffusion of fe hydrogen gas ©
the nterfaces ofM8 and sodium meta— horate partcles
can he mproved hY increasing he}g Pressure in hHe
H Mg Nax), systam

Fig2 shows efects ofNi CO Fe and Cu additon
on the NapHy f{omatpn and kmnetic properties Ac
cordng to our pervious ohseration t0 the fomaton of
NapH, andM&)* ¥ itwas found that he fomed lay
er ofNaBH and Mg) fran reaction( 1) was sinijlar o
the mage of theM8 hydride [ayer Juring Mg hydrog€en
atpn When Fe was ptroduced into the H + M8&+
NaHQ systafr’l not only NapH, fomatpn tenperature
was 1owere€1 but ajso NaBH, Vield was mproved Tt
mp lied that Fe addition Jowered the nuckaton energy
ofNapBHy formation so that maction( 1) coul] occur at
lower temperature Fl,lI‘lhe]Il’lOI? Fe additbn would
pranote growth of the product Jayer ( NapH, +M&)),
W hen N iwas ntrojuced nto the}g +M8&} NaHQ sys.
tem NéBH, pmation tanperature was further Ppw.
ered Tt mPlied that Ni additon can firther decrease
the nuc eation enelg,y though the NBBH Yieldwas de
creased a little It is because Ni has higher catalytical
property tan Fe When Cowas mtroduced no heH
_Q_Mg.Q_NaHQ sYsﬁr’l NaBH4 fomation rate was in.

It can he seen

prove(;l butNaBI—L fomation temperature was kept e
same [t mPlied that Co addition mproved he gowth
of e product 1aYer( NaBH Jng).

Fram ahove IESJlt,S itwas clar IhéltN,i Fe and
Co addition were of henefit © NaBH, fomation though
it 8 hard © te]] the detajledmechanjsmn at recent stage
However unlkeNi Fe and Co additon Cu additon
mpeded the NaBH, fomatim [t might attrbued ©
that Cu 18 Jack of empPty out d. electron orhit Pr electron
exchange due 10 its out electton othit3 & 4 & whh is
different fran3 &4 % of Fe 3d48 ofCoand3 d4 ¢ of
Ni

4 (Conclusions

HigherH Pressure is of benefit ©© NaBH, foma
tioq Increasing reaction t@nperaure can fnprove
NaBH, fomation Howeve,r if the tamperature {s near
the meting point oﬂ\/[zfjy the NaBH, fomation wil] be
mpeded Ni Fe and Co addition in e H 4 Mg+
Nap() systan can prmote the NaBH, fomaton but
Cu addition shows a negatjve effect
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