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Abstract Enviomment] cat@aytic materia] of irn nijtrid e nanoparticle was syntesized by Benzene— themalmethod In high Pressure

reacton kctt]g anh Ydrous F(C]{ and Lj{N were reacted n henzene wity nitrogen {jow at4s(0 ~ 500°C and stired for more fan 30 h

XRD showed that F%N was the man product and the average crysa]line size was aboutlorm The ahove reacton cond j{tonswerwe easy

to contro]
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Ton nitrides have the Propertes of hardnes§ re
ﬂectanc§ aphrasjve— resistan’t duraple— refractory and
cata|ytc aCtiViQ’ which are themostpPramsnhgmateri
als n widening applicatpn n magnetig electronic and
caa|vtic field$' ?, Met] nirides are taditionally
synthesized by direct reaction of the meta] powde,r or
meta] hYdrde with nitro8en or anmonia at e gvated—
t&npemture<> 1000°C) pr extended tine perio(PJ.
Now many other synthe tic methods were developed for
exzmpl,e chemica] vapor deposition( CVD)’ SO |d—
state me‘LathesiS( SS\/[) and henzene— thema] reac
tiod*  Tron nitride Partic [eswere prepared by different
methods such as mechanjca] a]]oying517 nitrifying i
ron in NH, €as ﬂcwﬂ’ and chan jca] synthesis fran
Fe ( CQS and a gaseousm ixture OfNH, andg”]' In
this pape; nanopartcle ron njtride was prepared by
benzene thema] i[qu -sold reaction ofFeC31 and L;N
450 ~500°C.

1 ExPpPerinental]

All of the experinenta] manpujatjonswere carred
out n a njrogen flowng glove hox An approprite a
mount of anhyd ous FE(/J and L; N were put nto e
hi€h. Pressure reaction ketﬂ? and ten the kettle was
filled with benzene up 5004 of the tota] volune The
kettle was heated 10450 ~500°C and stirred pr apout
30 h Afer cooled natral]ly © moan tafnperatur? he
kettle waswashed with benzene t0 ramove orZanic sup
stances and washed with deoxygenated water t0 ramove
soluple mpurijtes for severa] t'me,s the Products were
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collected and dried in a vacuum drer atgy ~ g0°C  for
2 h

Powder X_ ray dif{raction( XRD) was perfomed
on aR igkuy A X-my diffractoneter usng Cu Ky rad i
at'pn(;\ = 1. 54178 A) The cryst] sijze was calcu
laed with Scherrers fomula

2 Results and d iscussion

The canposition and strucure of the projucts were
identified bY XR) A tPica] XRD Patem of the sam.
Ple was shovn n fgure | The wo strong Pedaks i
dexed as ¢ and e were Fe N which was the sime as
found n the iteratures® “'7 the broadening of e
peaks mdicated tat the as Prepared Products were
canposed of very snal] particles The {four sna]] peaks
indexed as a [ d and f were peaks of mpurity
in Fg Q The ciysta]line size of the sanPle was ahout
lom as cajeulated usng Scherrer’s fomula ftm e
fullwidth at halfmaxinun ( FWHM) of the diffracton
peaks

Synthess of nanopartc e Fe N by benzene— ther
ma] reacton cou he a [[duid solid reactiop because
anhydmous FeL; coauld be slightl dissolved in benzen(;

FeC]+ LiN> FeN+ Ll

Among the exper'ment’s npurjtes were found
©0 be anorphous carhon  Fe (), F§(), FeC] and
in F¢ Q, etc When he reaction tenPerature was Jow
(<400 °C)’ the output and the anount of cys@allne
Fe N decrease] When the reaction tamperature was
1risin§,y the anount of crysta]line F¢N ncreased and
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Fig1 X-mydiffractin of he Product powders

in F(; Q was the Prinary mpurity Hozveve’r the
amo1Phous carthon appeared and the size of Fg N pow.
ders increased along with e increasing of the reactpn
tamperure (> 450 °C) and reaction tie (> 10 h,

3 (Conclusions

Nanopartick F¢N was synhesijzed though ben
zene_thema] reaction of anhydmous FeC31 wih 14N
The optinum conditon for the synthess of nanopartgle
F¢ N was stirred at the tanperaure range 0f450 ~500
‘C formore thangzy L The average crysta]line size of
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