Lawrence Berkeley National Laboratory
Recent Work

Title

THE EXCHANGE OF CN- WITH Cr(NO)(CN)5-3 AS FOLLOWED BY ELECTRON SPIN
RESONANCE

Permalink

https://escholarship.org/uc/item/5843c002

Authors

Spencer, J. Brock
Myers, Rollie J.

Publication Date
1963-03-31

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/5843c002
https://escholarship.org
http://www.cdlib.org/

UCRL.-10725

University of California

Ernest O. Lawrence
Radiation Laboratory

-3
THE EXCHANGE OF CN™ WITH Cr(NO){(CN): AS FOLLOWED
BY ELECTRON SPIN RESON

CE
- N
TWO-WEEK LOAN COPY
This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call
Tech. Info. Division, Ext. 5545 |
. J

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



-

UCRL-10725"

UNIVERSITY op CALIFOR

NIA |
Lawren ce Radiatig

n Lab'oratory
Berkeley, C

alifornia

Contract No, | fJ—’f4OS-éng-48.

THE EXCHANGE OF CN™ Wity Cr(NO)(CN)'3AS'f‘OLLOWED ' 1
| . BY ELECTRON spiy RESONANCE ~ 7 | 1
T, Brock S'pencer’ and ‘Rollje J.. Myers =~ . - S 1

| . I\/'Ia,r.clh"3'1,‘ 1963 " o | o ‘ -



UCRL-10725 .

' The Exchange of CN with Cr(I\TO)(CI\IA)S'3 as Followed by Electron Spin Resorance
J. Brock Spencer and Rollie J. Myers

Department of Chemistry and Inorganic Materials Research Division
of the Lawrence Radiation lLaboratory, University of California
Berkeley 4, California.

- ABSTRACT

The electron spin resonance of Cr(NO)(CN)5—3 has been reported by
ernal and Har “ﬂson( 2. From a variety of evidence'it is concluded that
:the NO_ié esgentially NO+ and therefore it is a Cr+l_surrounded by six |
'isoelectric‘ligahds. The electron spin resonance lines in this complex
'are onl& a few gauss wide and the ﬁyperfine iﬁteraction of NluOf'and
5“ (9.5%) éré clearly resolved. | |
Hayes( ) has shown that € 13 in natu;al abundance can also be detected
‘:in the hyperflne spllpt;nglin the electron SDlﬂ. We have ¢olloved the
formation of Cf(NO)(CN)5~3 containing B3y by ex"hange in SOLut1on
'utilizing}NaCN enriched in Cl3¢ This exchange has been quant;tatlvely
: followed in aqueou solutlons contalnlng CN enrlched to 50% in C 3 . The
measureménts were made by dlroctly followlng the forﬁgtlon of Cr(NO)C 13
.VY(CN) -3 whlle the samples vere hcated directly 1n glass tubes in the
e]uctron spin resonance spectcometer.' In Flgure 1 a typical exchanged
gpe;trum 1s'shpwn.' Belpv lQO C no nep decomposition of the complex could ,
‘bejobsérved but it was deteéted above this temperatufe.
The‘réégtién,waé assuméd to be over-all second bfdef and both ﬁhé
;hitial rate and ﬁhe_integfated rate were used to detefmine thé réte for

exchange. fSome representative rate constants are given in Teble I.-
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| Table I.

lBN"

.. Cr{NO)CN). - Exchange With C

.:[,C’r.,,]g-.- ; [CN] | j"._ﬁt°c - o ‘k(h:»c-lM-rlv),‘ |
Dot 0.13 e - 020

) “'0'.027___ - 0.13 U 85 . - is

0.027 . . .0.13 9 3.1

| :o.c.)'é'( 0 oa3 ._ 98 o RS

.Ea = 22 to 25 Keal/mole.
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During the exchange it was obscrved chat hyperflne interactlon was
"l-produced Wthh corresponded to two end more equzvalent C 3N “in the con-

h plex. Since Cr(NO)(CN) ~3 pas most certalnly Ch' symmetry the observation
of two magnetlcally equivalent CN’ must mean that the observed rate . of
erxchange 1s not-simply the‘rate of the-axial cN. From intensitles measure-w
 'ments w;th C 13 in natural abundance Hayes( 2) has concluded that the observed

'hyperfine coupling either corresponds to fouxr or five mdgnetlcally equi-

" valent CN~ sites. Since we have been unable to observe a unique set of

1 hyperfine lines which can be ascxibed to the axial CN there are several
dpossible s1tuatlons. | |

If all five of the CN~ are magnetically equivalent they may have very

_ smm;ler rates of chemical exchange._ In this case we. would be unable to

4 clfxerentiate hetveen the axial and equatorial CN~. If only the four

'dequatorlal CN~ are magnetically equivalentieither the axial CN™ has a

kmdch slower.rate of.exchange;:so that we'heVe not been able to enrich this
position, or its hyperfine interaction is particularly small so that we
iihave not, been able” to detect it.

Since\the NO and CN™ are isoelectronlc one mlght expect a srmllar
.duunpaired spin density on the Nlh and c 3, and the observed hyperfine inter- :

A'action constants are in agreement with this.: It is ‘thus quite possible
'xvthat all five CN” are magnetically equivalent and. the axial and eonatorial
'  le‘mey.alSO eXchanée at the’sane rate:f Eurther experiments are being
* done to check this point. | | | ' | |
. It would be of considerable interest to extend these exchange studies
to’furtner complex ions. This Wlll not be possihle in’ many cases Since the
lerge electron spin resonance line widths observed for most complex 1ons pre-

clude the observation of'hyperflne interactions. )



. a.lso submi‘b‘ted for publication.

S are: mainly Cr53 -
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Eigwe Caption

' Fi{;ure 1. ' The icenter triplet is due to Nl 0 , the single line on either

side is due to par‘cially exche.nged 013N and the wea.k lines
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