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TDCPP:-Meso-Tetrakis(2,6 -dichloro phenyl)Porphyrin; PC: Pthalocyanine 

TMTACN:-Tetramethyl triaza cyclononane;  PhIO:  - Iodosobenzne 

TACN:-Triaza cyclononane;  HPS:  N-(2-hydroxyphenyl) Salicylideneimine 
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A Toluene HCl H2O2 0.32   100         

B Toluene HCl H2O2 8.92  45 17 15.7 10.7 2.6 9.0     

C Toluene HCl H2O2 309.3  40.4 30.3 17.4 9.6 2.3      

D Toluene HCl H2O2 2.19  21.2 47 8.3 5.5 18      

E Toluene HCl H2O2 99.4  45.0 9.0 18.2 7.5 2.2 18.1     

C Benzene KCl H2O2  9.7       47.5 37 15.5  
 Aniline KCl O2-TBHP  9.7       64.0 30.0 6.0  
 Anisole KCl O2-TBHP  4.8       6.5 60.5 14.5  
 Resorcin

ol 
KCl O2-TBHP  28.5       59.0 30.5 10.5  



 Phenol KCl H2O2  21.2       42.0 32.0 26.0  

  
Toluene 

 
HCl 

 
H2O2 

 
 

 
31.5 

   
14.5 

 
6.5 

      
78 
 

Halogenated Products(wt(%)) 
1.   Benzaldehyde 2.   Benzyl alcohol 3.   O-chloro toluene      4.   P-chloro toluene        5.   Benzaldehyde   6.   Di and 
Trichloro toluene      7.   Mono chloro products     8.   Dichloro products  9.    Tri chloro products 10.   
Benaldehyde+Benzyl alcohol 
A-CuPc      B-CuCl16Pc      C- CuCl16Pc-Na-Y        D-Cu(NO2)4Pc       E-Cu-(NO2)4 Pc-Na- 
 
 
Reaction conditions : 
Temperature:-338K(323K for Phenol), Substrate:H2O2-3Moles, Duration:10hours O2Pressure-400psig    
(Benzene , Aniline , Anisole ) ,300psig  (Toluene  ,Phenol,  Resorcinol) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



Hydroxylation of phenol:  Comparison of Catalysts(J.Catal, 168.35(1997) 
 
Catalyst solvent pH Phenol 

conv(%) 
CAT 
(%) 

HQ 
(%) 

PBQ 
(%) 

O2 
evolved(ml) 
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Fe-Qn-
MCM-41 

Water 1 
2 
4 
7 
9 
12 

20 
57.5 
53.2 
48.2 
8.5 
0.0 

58.2 
56.0 
56.3 
57.5 
57.9 
0.0 

40.9 
36.8 
38.6 
41.8 
42.5 
0.0 

0.9 
7.2 
5.1 
0.7 
0.0 
0.0 

5 
10 
9 
8 
15 
20 

14.1 
40.4 
37.2 
33.9 
6.0 
0 

Fe-Qn-
MCM-41 

Acetonitrile  26.4 56.8 30.7 12.5 5 18.6 

Fe-Qn-
MCM-41 

Acetone  3.5 56.3 20.1 23.6 1 2.5 

Fe-Qn Water 7 25.8 65.3 32.7 2.0 2.5 18.1 
Fe(II) Water 7 20.5 68.7 18.9 12.4 35 17.6 

 
CAT-Catechol      HQ-Hydroquinone     PBQ-Para benzoquinone       Fe-Qn -Iron(II) 8-hydroxy quinolinol 

 
Reaction conditions: Reaction time-6 hours  

     Temperature-323K    
     Phenol-     0.35M  
     H2O2--0.35M              
     Catalyst-0.1g 

 


