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reniskr ins*rut, tf";rllt;:;::*:.1*t"tr i r{etodlr"'

The general appearence o{ the in{rered spectra o{ the tro title
corpound: ,uggr"ti in i:orarphisr betreen ther' The exirting

di{{crenceg in the 0D strctshing region o{ the" rpectra o{ sal-

ples conteining """it-"ttounts 
o{ ieuteriur ara certainly due

to the {orrationr-ii-[n, course o{ the deuteretion, o{ a lorer

hydrate o{ the ,uiiti"-corpounl' 0n the basis, a{ the observed

gD frequencies o+--iiotopically is.olat:d tlDo rolecules, the hy-

drogen bsnd strengti-*it-istiriteo in the case o{ the tetraflu-
iroierrytate.

: rlth 2'2'-blPYridlne
The complexes of the transitlon metals t

(bipy) have beei sulject of ,rlrr""olr= studies lLl. conLinuingr our

rorkonsuchcongounds{so-t""-""""}llzsulfatesandgelenates)"
rre nolf ,"po.t-lir" infrared ;;";a;" ('iecorded on a Perkin-Elner

E8o lnstrupent) of trls-tutpv"iii""i^i"r."I(rr.) surfate hePtahvd-

rate and the corresPondlns'l"tiiir"or1!11rrrate'coapound' The

compoundsunderinvestigatlone'€rept"g"t"duelngthe'nethod'
,descrlbed by 

'i"a"i"i 
127. Heatlag under ."il.,r, ',as regulrsd ln

order to obtatn aeuterated producfs. unf,ortunately, ln the case

of the sulfate iotpolr"a' trt"-it"ataent at elevated teoperature

resulted .rn.tJitiy *itn a foruatlon of a lower hydrate'

RESULTS AND DISCUSSION

The tnfrared sPectra of the tno
tttle conpoundsr. recorded at llquld-
nItrog€n tenperatur€ I ere shonn 1n

Fig. 1- Tha general aPPearence of
the two sets of spectra Is qulte sJ,-

nl 1ar ( tr l th the exPected except' lon
of the reglons of enlon absorPtlon)'
Thls' of- course, is tt:t.:otPrtslng
lnvlerofthefactt!"}the.sirtlfate
and tetrafluoroberrylate coDpounds
of a g l ven tYPe are verY 9f ten t*-?-
nqrphous - For' a palr of :suPPosedly
l sornorphous comPounds r horeYer t 

- 
oncl

rlou1d exPect to ftnd not. Just an

c}osenesa f t the aPPearance 3{ 9"1::,those structural f ragaents HhlCh'. are

'41

Fig, l. Spectra o{ tris-{bipyridine}ni-kel
ruifete heptrhydrete tal end E{ its tetra-

{luorohemYlate analogue {b}

overel I el'ml larltY but also
l1s that are not related to

,fir

:. 1
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dlfferent. one would, for example, expect a hlgh degree of sinl-
Iarity in the parts of the spectra where the vlbrations of the
bipyridine llgands or the water molecules give rise to bands
which are due to vibratlons localized predourlnantly (if not ex-
cluslvely) withtn these structural fragments'
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Fig, ?. The fil{ stretching

reqi*n in the sPert'ra n{

the pr*tiaied and Part'lY

d*uterated suliat*

F{hi}e the exPectaticns are borne out for
the bipyridine bands (for which the dtffer€fi-
Ces are, in any case ' hard to detect ) , and for
the water bands 1n the protiated comPoundsn
this is not so in the case of the Partly detr-
terated sulfate (Fig. 2). The fact that here a

different hydrate i s apParently obtained does
not permit to follow the slmilarities also in
the OD stretching regipn of the spectra of
samples containlng smal l ammounts of deuterluilB
where cne would expect to flnd bands ( slml LEtr r
qXual ttatlvely sPeak 1 Yt1 r f or the two compounds )

whose frequency would reflect the strength of
the f eirmed hydrogen bonds ( quant itatlve di f f e-
rences are, henc€ r certainly ant ic ipated ) ' Unl.
fortunate\y, bec'ause of t}le change in conPosl-
tion, what hre see in the OB stret ching region
in the case of the sr:}f ate i s noi the spec-
trum of the ,heptahYdrete isotopct&er. "

Since" on the other handn the basic fea,-
tures of the tetrafluororoberryLate sPect-
rum do not. seen to have chanEed n the f re -
quan.cies of the OD stretching bands of iso-
topically isolated HDO mclecules (Fig. 3)
could be used in this case to estimate the
st renEth of the hydrogan bonds ' U s :.ng the
efiRpi rtr cal relatton g3.ven by Berg3.unC et a1 .
13/, it could be concLudeC that the hydfo-
gen bonCs (O.o"O and/or O.."F) in the tet-
raf luoroberry Iate compound are equlvalent
to O...0 hydrogen bonds of lengths close to
29O, 285, 284, 280, ?7A and 277 PEI .

The asslgnment of the bipiridine bands
Is easy to make on the basis of the pub-
Iished work on similar conPounds and is not
reported hei"e.
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Fig. J. The fi$ stretching region

in the sPectrua o{ the PartlY

deuterated teLra'i I uorsber ryl ate
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