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THE INFLUENCE OF WATER AND OXYGEN ON STABILITY
OF TCNQ SOLUTION IN ACETONITRILE

A, CEHAK, A, CHYLA, M, RADOMSKA, R, RADOMSKI
Institute of Organio and Physical Chemistry,
Teohniocal University of Wroolaw, 50-370 Wroolaw
Poland

Abstraot UV-VIS absorption spectra of TCNQ® in
acetonitrile sclution in the presence of water
have been studied, For the H20 content greater
than 5 v.p.o. rapid decay of 395 nm - TCNQ® ab-
sorption band was observed. Simultaneous forma-
tion of absorption bands typiocal for TCNQY and
DCTC was found as well as the band ocharacteris-
tio for final produot of hydrolisis of TCNQ. Pos-
sible mechanism of ooccuring reaotions is proposed.

INTRODUCT ION

Our interest in the ochemioal behaviour of TCNQ ocom-
pounds arose from systematio inveatigations of ion-
selective electrodes, prepared on the basis of these

oompounds"2

. Due to partiocular physical properties
of complexes, simple and complex salts of TCNQ, they
have been the subjeot of interest for many years,Very
early investigations show a "sample dependence" of
such properties as eleotrical oonduotivity, thermoele-
otrio power and so on,

In the literature there are various explanations
of these phenomena: either changes in the local stoi-

ochiometry of the oryata13 or disorder in the donor
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stacks® is suggested, On the other hand, it is well
known that even a very small amount of water and/or
oxygen in the reaotion mixture during the preparation
of salte gives rise to obtaining of orystals with ir-
reproducible physiocal properties.

RESULTS AND DISCUSSION

The authors have established that TCNQ and its salts
hydrolise in the presence of water and 02 both in the
solution and in the solid states'6. In this work we
have studied the stability of TCNQ® solutions in
CHacN, using UV-~.VIS absorption speotroscopy as an ana-
lytical method. A speoial attention was paid to the
absorption band of TCNQ® at 395 nm, the bands at 424
nm, 743 nm and 842 nm of TCNQ™, as well as the 480 nm
band of dioyanotolluilooyanide (DCTC) and the 340 nm
band of the final product of hydrolysis of TCNQ (FPH).
Solutions containing less than % v.p.oc. of Hzo
in acenonitrile were very stable: neither any change
in the absorption at 395 nm was observed nor the for-
mation of any other absorption bands for at least 10
houra. On the other hand, for the Hao ocontent greater
than 5 v.p.o. - in the presence of oxygen, or 10 v.p.c.
- without oxygen, a rapid deocay of the 39% nm band
kT = 1.8:1073 &' 1s observed (eee figurei). Simulta-
neously the DCTC band at 480 nm and the FPH band at
340 nm are formed, and the time dependence of the in-
tensity of bands proves that the formed DCTC is an
intermediate for the formation of FPH, The rate of
these reactions inorease signifioantly on adding a
base e.g. LAOH due to a possible nucleofilio attaock
of OH O at TCNQ. Parameters of the kinetios of these
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reaotions are in elaboration.
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FIGURE 1 Time dependence of absorption spectra of
TCNQ® 1n CH,ON. o = 1.94:107°M, 0
1l =1o0om

20 11.9 v.p.c. H20,

Usually, it is possible to observe a simulta-
neous formation of TCNQ™ absorption bands at 424 nm,
743 nm and 842 nm, however, low intensity of these
bands suggests that the concentration of TCNQ™ is
leas than 10 po of the initial TCNQ° concentration,

After a suffiociently long time not only the TCNQ°
band but both DCIC and TCNQ™ absorption bands dis-
sapear and the FPH band reaches its maximum intensity,
whioch means that the reaction of hydrolysis of TCNQ
is completed.
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NC~o-CN N&z,cu chg,cn
+H0 — @ — @ + HCN

NC-CaCN NC'S,:CN Nc-Co

ché,cn NC~c-CN NC~c.CN

é + H*

Nc'c=0 ~OH NC-Leo
—can M9 _ -f:vu 0, =’c’J + NHy  (2)
=é—cn B0 —{on + HCN (3)
CHyCN + 2H,0 2% CHyC00™ + NH (4)
2CHCN 22 CH.CNH* + CHiCN™ (5)

CONCLUSIONS

- formation of DCTC is possible under oconditions usu-
ally applied for the synthesis of TCNQ salts
(renotion 1).
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the possible hydrolysis of CN groups of TCNQ leads
to the formation of various oarboxylio acids, deno-
ted here FPH (reaotions 2 &-3).

acetonitrile itself oan hydrolyse (reaction L) and
dissociate (reaotion 5) forming ionioc products.

due to the presence of all the species mentioned
above in the reaction mixture one oan expeot nume-
rous compounds like: NHu'TCNQ, CHuCN-TCNQ, NHh-FPH,
CHhCN'FPH, K:-FPH, K-DCTC, to coprecipitate during
the orystallization of TCNQ salts. The inoclusion of
these compounds in the orystals of TCNQ salts may
be a reason of sample dependent properties of these

crystals,
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