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THE INFLUENCE OF WATJ3R AM) OXYGEN ON STABILITY 
OF TCNQ SOLWION IN ACETONITRILE 

A. CEHAK, A. CWLA, M. RADOMSKA, R. RADOHSKI 
I n s t i t u t e  of Organio and Physioal Chemistry, 
Teohnioal Universi ty  of Wroolaw, 50-370 Vroolaw 
Poland 

Abstraot 
a o e t o n i t r i l e  s o l u t i o n  i n  the preseaoe of w a t e r  
have been s tudied.  For the  H20 oontenf greater 
than 5 v.p.0. r a p i d  deoay of 395 nm - TCNQO ab- 
so rp t ion  band w a s  observed. Simultaneous forma- 
t i o n  of absorp t ion  banda t y p i o a l  for TCNQI and 
DCTC was found as w e l l  as the band oharaoter i s -  
t i o  for f i n a l  produot of h y d r o l i s i s  of TCNQ. Pos- 
s i b l e  meohanism of ooouring r eao t ions  is proposed. 

W-VIS absorpt ion speot ra  of TCNQO i n  

INTRODUCTION 

Our i n t e r e s t  in the  ohemioal behaviour of TCNQ oom- 
pounda arose  from systematio inves t iga t ions  of ion- 
s e l e o t i v e  e leo t rodes ,  prepared on the baeis of these  
oompounda' 9 2 .  Due t o  p a r t i o u l a r  physioal  p rope r t i e s  
of oomplexes, simple and oomplex sal ts  of TCNQ, they  
have been the  subjeo t  of i n t e r e s t  for many yeara.Very 
e a r l y  inves t iga t ions  show a "sample dependenoe" of 
suoh p rope r t i e s  as e l e o t r i o a l  oonduotivity,  thermoele- 
otrio power and so on. 

In the  l i terature  the re  a r e  var ious  explanat ions 
of these phenomena: e i ther  ohanges i n  t he  l o o a l  s t o i -  
ohiometry of the orystal '  or disorder in the donor 
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328 A. CEHAK ct al. 

ataoks4 is suggested. On the o the r  hand, i t  is well 
known that even a very s m a ~  amount of water and/or 
oxygen i n  the r eao t ion  m i x t u r e  dur ing the prepara t ion  
of salts gives rise t o  ob ta in ing  of o r y s t a l s  w i t h  ir- 
reproduoible physioal  proper t ies .  

RESULTS AND DISCUSSION 

The authors  have established that TCNQ and its salts  
hydro l i se  i n  the preeenoe of water and O2 both in the 
so lu t ion  and i n  the s o l i d  I n  t h i s  work we 

have s tud ied  the s t a b i l i t y  of TCNQO s o l u t i o n s  i n  
CH CN, us ing W-VIS absorpt ion speotrosoopy as an ana- 3 
l y t i o a l  method. A epeo ia l  a t t e n t i o n  was paid t o  the 
absorpt ion band of TCNQO a t  395 nm, the bands a t  424 
nm, 743 nm and 842 nm of TCNQ-, as well as  the 480 a m  
band of dioyanotolluilooyanide (DCTC) and the 340 nm 
band of the f i n a l  produot of hydro lys is  of TCNQ (FPH), 

i n  aoanon i t r i l e  were very stable: n e i t h e r  any ohange 
i n  the absorpt ion a t  395 nm waa observed nor t he  for- 
mation of any o the r  abaorpt ion band8 f o r  a t  l eas t  10 
hours. On the  o the r  hand, for t h e  H20 oontent g r e a t e r  
than 5 v.p.0. - i n  the presenoe of oxygen, or 10 v.p.0. - without oxygen, a r a p i d  deoay of the 395 nm band 
k1 = 1.8~10-~ so' is observed (see figure(). Simulta- 
neously the DCTC band a t  480 nm and the FPH band a t  
340 MI are formed, and the time dependenoe of the in-  
t e n s i t y  of ban& proves that the formed DCTC is an 
intermediate  f o r  the formation of FPH. The ra te  of 
these re so t ions  inorease  s i g n i f i o a n t l y  on adding a 
base 43.6. LiOH due t o  a poss ib l e  n u o l e o f i l i o  a t t a o k  
of OH' a t  TCNQ. Parameters of the k i n e t i o s  of these 

Solu t ions  oontaining less than 5 v.p.0. of H20 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
36

 2
0 

Fe
br

ua
ry

 2
01

3 



STABILITY OF TCNQ SOLUTION IN ACETONITRILE 329 

reaot iona are  i n  e labora t ion .  

350 LOD 500 6al nm 
E 
12 - 

1 1 . 
1 min. 

50 18 

- 
1.0 --- 9 mn. - 

. . . . . . . 

I 1 I I 1 I 1 I 1 I 

32 so 28 26 21 22 20 18 1000 cm'' 

FIGURE 1 Time dependenoe of absorp t ion  speo t r a  of 
TCNQO i n  CH,CN. oo = 1.94*10'%, 02, 11.9 V.P.O. H20, 
l = l o m  

U 8 U a l l y ,  i t  i 8  poss ib le  t o  observe a Simulta- 
neous formation of TCNQI absorp t ion  bands a t  424 nm, 
743 am end 842 nm, however, low i n t e n s i t y  of these 
baada auggests that the oonoentration of' TCNQ7 i s  
l ea6  than 10 PO of the  i n i t i a l  TCNQO ooncentrat ion.  

band but  both DCTC and TCNQI absorp t ion  bands dia- 
eapear  and the FPH band reaohes i t s  maximum i n t e n s i t y ,  
whioh means that the reao t ion  of hydrolys is  of TCNQ 
is oompleted. 

After a s u f f i o i e n t l y  long  time not  on ly  the TCNQO 
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330 A. CEHAK et al. 

(3) 
I I 

=C-CN =C-OH + HCN 

(51 
own+ 2C%CN CH,CNH*+ CHaCN' 

- foxnuAtion of DCN: i a  poaaible under oonditions wu- 

ally applied for  the synthesis of TcwQ aalts 
(reaotion 1 ). 
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STABILITY OF TCNQ SOLUTION IN ACETONITRILE 33 1 

- the poss ib l e  hydro lys is  of CN groups of TCNQ leads 
t o  the formation of various oarboxyl io  ao ids ,  deno- 
ted here FPH ( reac t ions  2 h 3). 

- a o e t o n i t r i l e  I tself  oan hydrolyse ( r e a o t i o n  4 ) a n d  
d i s s o c i a t e  ( reaot ion 5 )  forming i o n i o  produots.  - due t o  the presenoe of a l l  the speoies mentioned 
above in the reao t ion  mixture one oan expeot nume- 
rous oompounds like: NH4.TCNQ, CH4CN*TCNQ, NBq-FPH, 
CH4CN.FPH, K-FPH, K*DCTC, t o  oopreo ip i t a t e  dur ing  
the o r y s t a l l i z a t i o n  of TCNQ sa l t s .  The l no lus ion  of 
these oompounds in the o r y s t a l e  of TCNQ sal ts  may 
be a reason of sample dependent  p r o p e r t i e s  of these 
o r y s t a l s  . 
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