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The catalyt ic  p rope r t i e s  in the toluene d ispropor t iona t ion  reac t ion  have been studied predominant lyon  
the type Y and mordeni te  zeol i tes  [1]. The ac t iv i ty  is marked ly  affected by the s t ruc tu re  of the zeol i te ,  the 
SiO2/A1203 ra t io ,  the nature  of the acid cen t e r s ,  the p r e sence  of a t rans i t ion  meta l ,  etc.  Special  attention has 
been given recen t ly  to ul t rahigh s i l ica  zeol i tes  of the ZSM type,  which a r e  p romis ing  ca ta lys t s  for  a whole s e -  
r i e s  of p r o c e s s e s  [2, 3]. According to the data in [4-6], these  ca ta lys t s  can also be used as eff icient  ca ta lys t s  
in the toluene d ispropor t ionat ion  reac t ion .  At the same  t ime,  the informat ion in the scient i f ic  l i t e ra tu re  on 
this p rob lem is scanty [7]. In the p r e s en t  paper  a compara t ive  study was made of the cata lyt ic  act ivi ty  of the 
H form of the type Y, morden i te ,  and 7SM zeol i tes  in the toluene d ispropor t ionat ion  reac t ion .  

A compar i son  of the data on the convers ion  of toluene a t  420~ revea l s  that on the studied ca ta lys t s  the 
reac t ion  p roceeds  a l m o s t  comple te ly  toward d ispropor t ionat ion  (select ivi ty  80-90~).  Under these  conditions 
{Fig. 1) zeoli te  HY exhibits the highest  cata lyt ic  ac t iv i ty ,  which d e c r e a s e s  quite rapidly  with t ime.  

The HZ~%VI and HM spec imens  a r e  l ess  act ive  than HY, and they show a c lose  initial  degree  of convers ion  
(~ 5~ It  should be mentioned that  zeol i te  HM is gradual ly  deact ivated,  while HZSM re ta ins  the or ig ina l  
act ivi ty .  
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Fig. 1. Catalyt ic  act iv i ty  as a function of 
the expe r imen t  t ime  at  420~ 1) HY; 2) 
HM; 3) HZSM. 
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F ig .  2. C a t a l y t i c  a c t i v i t y  (A) and s e l e c t i v i t y  
(B) a s  func t ions  of  e x p e r i m e n t  t i m e  a t  450~ 
1) HY; 2) HM; 3) HZSM. 

Running the r e a c t i o n  a t  450 ~ (F ig .  2) l e a d s  to m o r e  i m p o r t a n t  changes  in the d e p e n d e n c e  o f  the a c t i v i t y  
on the t i m e  in the e a s e  of  z e o l i t e s  HY and HM when c o m p a r e d  with  z e o l i t e  H Z S ~ ;  the HY and HM s p e c i m e n s  
a r e  d e a c t i v a t e d  q u i c k l y ,  w h e r e a s  HZSM r e t a i n s  a s t ab l e  a c t i v i t y  d u r i n g  the e n t i r e  e x p e r i m e n t .  A p r a c t i c a l l y  
s e l e c t i v e  c o n v e r s i o n  of  to luene  t o w a r d  d i s p r o p o r t i o n a t i o n  is o b s e r v e d  on the tlM and HZSM c a t a l y s t s .  The 
HY z e o l i t e  is  c h a r a c t e r i z e d  by a low s e l e c t i v i t y  due to the p r o g r e s s  of  s ide  r e a c t i o n s .  H e r e  v a r i o u s  a lky l -  
a r o m a t i c  h y d r o c a r b o n s  w e r e  d e t e c t e d  in the  c a t a l y z a t e .  

The m e n t i o n e d  d i f f e r e n c e s  in the t h r e e  t y p e s  of  z e o l i t e s  a t  45O ~ a r e  m a n i f e s t e d  m o r e  d i s t i n c t l y  a t  470 
and 500 ~ (Fig .  3). Thus ,  the  HY and HlV[ z e o l i t e s  a r e  d e a c t i v a t e d  a t  470 ~ even  m o r e  r a p i d l y  than a t  450 ~ 
A s i m i l a r  e f f ec t  was  m e n t i o n e d  e a r l i e r  [8] fo r  the r a r e - e a r t h  m o d i f i c a t i o n s  of  z e o l i t e  Y when th i s  r e a c t i o n  
is  run  in the a b s e n c e  of  a c a r r i e r  gas .  

In c o n t r a s t ,  the  high s t a b i l i t y  of  z e o l i t e  HZSM is a l so  r e t a i n e d  u n d e r  m o r e  d r a s t i c  condi t ions. .  Thus ,  
when the e x p e r i m e n t  t e m p e r a t u r e  was r a i s e d  f r o m  470 to 510 ~ an i n c r e a s e  was  o b s e r v e d  in the  c a t a l y t i c  a c -  
t i v i t y  of  th i s  c a t a l y s t  in the c o n v e r s i o n  of to luene  ( see  F ig .  3), which  r e m M n e d  c o n s t a n t  in o u r  s tud i ed  t i m e  
i n t e r v a l .  In a n a l o g o u s  e x p e r i m e n t s  the s a m p l e s  of  the HY and HM z e o l i t e s  ( see  F ig .  3) w e r e  c o m p l e t e l y  d e -  
a c t i v a t e d  even a t  470L The high s t a b i l i t y  of  the  HZSM z e o l i t e  when c o m p a r e d  with  HY and HM can be e x -  
p l a ined  p r i m a r i l y  by the c h a r a c t e r i s t i c s  of  i t s  s t r u c t u r e ,  which,  a c c o r d i n g  to [9], does  not  p e r m i t  the  f o r m a -  
t ion and a c c u m u l a t i o n  of s u b s t a n t i a l  a m o u n t s  of  c o n d e n s a t i o n  p r o d u c t s ,  which  a r e  the " p r e c u r s o r s "  of  coke .  
F r o m  the p r e s e n t e d  r e s u l t s  ( see  F ig .  3) i t  can  be seen  tha t  r a i s i n g  the t e m p e r a t u r e  to 471 ~ does  not  lead  to 
i m p o r t a n t  c h a n g e s  in the s e l e c t i v i t y .  

t t  is  i n t e r e s t i n g  to men t ion  tha t  on the  HY and HM s p e c i m e n s ,  in the  r e g i o n  w h e r e  the d e g r e e s  of  c o n -  
v e r s i o n  a t  450-500 ~ a r e  be low 3g ,  a change  is  o b s e r v e d  in the e q u i l i b r i u m  c o m p o s i t i o n  o f  the ob t a ined  x y l e n e s .  
With  d e c r e a s e  in the to luene  c o n v e r s i o n  the a m o u n t  of p - x y l e n e  i n c r e a s e s  up to 30-40g  (i ts  e q u i l i b r i u m  a m o u n t  
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Fig. 3. Catalyt ic  ac t iv i ty  (A) and se lec t iv i ty  (B) as  
functions of the expe r imen t  t ime at  470 ~ (light dots)and 
at  500* (dark dots): 1) HY; 2) HM; 3) HZSM. 

for  these  t e m p e r a t u r e s  is 23%). It may  be  a s sumed  that the intense fo rmat ion  of coke on zeol i tes  HY and HM 
shrinks the pores  of the zeol i tes  and favors  obtaining the i s o m e r  with the sma l l e s t  kinetic d iamete r ,  i .e . ,  p -  
xylene.  An analogous change in the equi l ibr ium composi t ion of the xy lenes  is also obse rved  on different  m o d -  
ifications of zeoli te 7SM [4-6]. A s imi la r  effect  on the HZSM spec imens  was not es tabl ished under our  adopted 
conditions.  

E X P E R I M E N T A L  

The ul trahigh si l ica zeoli te ZSM-5 was synthesized as descr ibed  in [10]. The zeoli te samples  as  the H 
fo rm were  obtained by the t h e r m a l  decomposi t ion of the NH4 + modificat ion in the a i r .  The degree  of deca t ion-  
ization was 82~ for  HY and p rac t i ca l ly  100~. for  HM and HZSM-5. The SiO2/AI203 mole rat io  of the HY, tIM, 
and HTSM-5 samples  was r e spec t i ve ly  equal to 5.1, 10.0, and 70. P r i o r  to expe r imen t  the ca ta lys t s  were  
p roces sed  in a dry  a i r  s t r e a m  at  500 ~ The expe r imen t s  were  run in an appara tus  of the flow type a t  a t m o -  
spher ic  p r e s s u r e  in the absence  of a c a r r i e r  gas. The toluene convers ion  (X, mole %) was studied in the 
range 420-500 ~ The se lec t iv i ty  of the reac t ion  was calculated using the equation (A +2C)/B" 100~, where  A, 
B, and C a re  r e spec t ive ly  the 5ields of xy lenes ,  benzene,  and t r imethy lbenzenes .  

C O N C L U S I O N S  

Impor tan t  d i f ferences  were  es tabl i shed in the se lec t iv i ty  and stabi l i ty  of three  types of zeol i tes  (ttY, HM, 
and HTSM) in the toluene d ispropor t ionat ion reac t ion  a t  450-500 ~ The high stabi l i ty  of the ul t rahigh s i l ica  
zeoli te 7SM-5 spec imen is explained by the c h a r a c t e r i s t i c s  of its s t ruc tu re .  
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R E A C T I O N  O F  A N I O N I C  P t ( I V )  ( ~ - A R Y L  C O M P L E X E S  

W i T H  E L E C T R O P H I L E S  A N D  N U C L E O P H I L E S  

G. B. S h u l ' p i n  a n d  G. V.  N i z o v a  UDC 542.91 : 54].49 : 546.92 : ff47.1 '1 3 

The react ion of H2PtCI G with a romat ic  compounds in either acetic acid or  aqueous t r i f luoroacet ic  acid 
as the medium leads to the formation of anionic Pt(lV) cr-aryl eompiexes [1-4]. According to [5-7], the r e a c -  
tion proceeds on the type of eleetrophilic a romat ic  substitution. The react ion of anionic e - a ry l  complexes with 
some electrophil ic  and nucleophilic reagents  was studied in the present  paper. CF3COOH and Cl2 were used 
as the eleetrophi les;  the react ion of the complexes with such nucleophiles as arenes  and clef ins was studied. 

The behavior of the complexes toward long heating was studied in aqueous CFaCOOH. The anionic a - a r y I  
complex accumulates  f i rs t  when a solution of H2PtCI 6 and excess  toluene in CFaCOOH-H20 is heated at 94.5~ 
The kinetic curve for the accumulation section (Fig. 1) gives a l inear semilogar i thmic anamorphosis  [7]. The 
concentrat ion of the complex reaches  a maximum in 1 h, af ter  which the complex begins to decompose rapidly, 
accompanied by the formation of chlorotoluene,  ditolyt, and Pt(ID derivat ives.  The complex undergoes almost  
complete decomposition during the next 2.5 h. The decomposit ion of the complex is slowed up considerably if, 
af ter  reaching its maximum concentrat ion,  the excess  toluene is removed by extract ion with hexane (in Fig. t 
this point is indicated by an arrow).  A green complex (urea x 15,600 em -~) accumulates  at the same time, which 
can be extracted with chloroform.  The concentrat ion of this complex in the extract  was determined spec t re -  
photometrical ly.  The indicated absorption band gradually disappears  if a srriall amount of ethanol or  water is 
added to the CItCla solution and the solution a s sumes  a yellow color.  The PMR spectrum (in CDCla) of this 
complex has a multiplet at  6 7.00-7.67, and the CH 3 group appears  as singlets with 5 2.18, 2.29, and2.38. The 
nature of this derivative is not ent i re ly c lear .  A possible s t ructure  is the s t ructure  of an a ry l  derivative that 
is protonated in the a romat ic  ring. 

As can be seen from Fig. 1, extraction of the toluene by hexane and its replacement  by anisole causes  
the o- to ly l  complex to decompose at approximately  the same rate as in the presence of toluene. As a resul t ,  
the diaryls  are  formed mainly by the react ion of the Pt(IV) e - a r y l  complex and the free arene.  

When one arene is replaced by another more  nueleophilic arene,  i.e., by one that contains a more e lec -  
t ron-donor  substituent,  the decomposit ion of the complex precedes  the t ransmetalat ion.  

A , ~ ( H + )  ArPt(IV) -}- ar  - - n  ~ Ar'Pt(IV) + Ar--H 

Thus, when the cr-tolyl complex is heated with an excess of either anisole o r  ethylbenzene in CF 3 COOH -H2C a mixture 
o f thes t a r t i ng  complexwi the i ther thePt ( IV)  (~-anisyl or  e-ethylbenzene derivative is formed. On longer heating 
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