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Abstract :-   

Metallophthalocyanine of Ni was synthesized by chemical reaction from phthalic acid, urea and Nickel Chloride 

by using Ammonium Molybdate as a catalyst. The sample preparation was done by using press technique, in the 

form of pellets. The  synthesized compounds  were  confirmed  by  physical  analysis. 
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Introduction:- Phthalocyanine  is a conjugated heterocyclic 18-π electron containing compound. In Pc 

system, methane-bridges  of porphyrin are replaced by azabriges and, therefore,
11

 Pcs can be regarded as 

tetrabenzotetra-azaporphyrins.The name phthalocyanine was coined by scientist Linstead (1933) to describe 

both its origin from phthalic anhydride (phthalo) and its strikingly beautiful blue colour which was similar to 

cyanine dyes. Phthalocyanines (Pcs) are synthetic analogues of the porphyrins, such as chlorophyll, 
9
cyanocobalamine (vitamin B12) and haemoglobin. Pcs and their metallated forms (MPcs) are planar and highly 

conjugated electron systems  The л-electron ring consists of alternating carbon and nitrogen  atoms. Pcs are 

brightly coloured, with high tinctorial strengths. 
3
They are the majority of the blue and green pigments used to 

make inks and car paints.  Pcs have found commercial applications in photocopying, laser printing, information 

storage,odour removal, oil sweetening, computer disk writing and infrared security devices,display devices 

(electrochromism and electroluminescence), organic catalysis,electrocatalysis, photocatalysis, photovoltaic 

devices, lithium batteries, gas sensors and fuel cells.
10

Today they are being developed for high technology 

applications such as photodynamic therapy of cancer and non-linear optical applications (e.g. optical limiting). 
Phthalocyanines have found wide applications in diverse areas such as biomedical agents for diagnosis and  

therapy,  chemical  sensors,  phothocatalysis, liquid  crystals  and  dye  stuffs  . 

Different approaches  to  the  synthesis  of  copper phthalocyanine  were  reported  in  the  literature,  some  of 

which were the fusion  of  phthalic  anhydride  or  phthalic  acid with  urea  and  copper  or  copper  salts. 

Copper phthalocyanine  is  the  most stable  compounds  in  the  series  of  metal  phthalocyanine and  plays  an  

important  role  in  the  field  of  dyes  and pigments. In  present  paper  phthalocyanine  was  prepared  by  the  

fusion  of  phthalic anhydride  with  urea and copper chloride in the presence  of  ammonium  molybdate  as  

catalyst. 

Material and methods:-  

Solvent free Process With Catalyst: 
4
Synthesis of unsubstituted MPcs involves the chemical method 

starting from the phthalic acid and urea as the cheapest precursors and Nickel salt as a source for the central 

atom. The reaction scheme of phthalic anhydride urea process is given reaction. 
7
Phthalic anhydride, urea and 

Nickel salt were mixed together, crushed into the form of fine powder and slowly heated with continuous 

stirring. 
2
The reaction took place at about 197 °C and sufficient heat was generated to maintain the reaction 

temperature. After completion of the reaction, the product was washed with distilled water and methyl alcohol 

many times for purification and then air dried.  
5
Phthalimide, urea and Nickel salt were mixed together, crushed into the form of fine powder and 

slowly heated with continuous stirring. 
1
The reaction took place at about 199 °C and sufficient heat was 

generated to maintain the reaction temperature. After completion of the reaction, the product was washed with 

distilled water and methyl alcohol many times for purification and then air dried.  
8
Pthalic acid, urea and Nickel 

salt were mixed together, crushed into the form of fine powder and slowly heated with continuous stirring. The 

reaction took place at about 200 °C and sufficient heat was generated to maintain the reaction temperature. 
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After completion of the reaction, the product was washed with distilled water and methyl alcohol many times 

for purification and then air dried. Uncorrected melting  points  were  determined  using simple  melting  point  

method. 

 

 Melt/Dry  Process: 
6
A mixture of 130 gm urea and 5 g of boric acid is melted at 130°C. 100 gm   of  

phthalic  acid  and  20  gm  of  anhydrous  cupric  chloride  is  added.  
2
The  mass  then heated at 200°C until 

colour formation is complete.The cooled product is ground, slurried with dil. NaOH, filtered, slurried in 5% 

H2SO4, filtered and dried. The finishing was done by Pasting in  conc.  H2SO4 and  drowning  in  hot  H2O.  

This process  gave  upto  70-75%  yield  in  large operations.  A  continuous  production  is  also  possible  with  

this  method.  Attempts  in  varying phthalic anhydride material and the catalyst improved the yield to some 

extent. 

 

Using Microwave Irradiation Process:The Domestic variety of microwave oven of national model 

were use for synthesis by selecting mode of high 100% wattage. 

Result and discussion:- 

NiPc synthesized using phthalic anhydride urea route. The cyclotetramerization reaction took place at 

temperature 197,199 and 200 °C. The synthesized powder material was used for melting point. 

Phthalic acid + Urea + Nickel chloride____ ammonium molybdate___Nickel Phthalocyanine 

(2-mol)                       (2-mol)        (2-mol) 

Phthalimide + Urea +Nickel chloride ----ammonium molybdate--------Nickel Phthalocyanine 

(2-mol)  (2-mol)  (2-mol) 

Dicyanobenzene (2-mol) +Urea (2-mol) + Nickel chloride(2-mol)  ----- ammonium molybdate -------Nickel 

Phthalocyanine 

Sr.no Reactants Product M.p in 

literature 

Actual 

m.p 

Obtained Yield 

1 Phthalic anhydride Nickel(ii) 

phthalocyanine 

>300
0
C 310

0
C 5.7 g 

2 Phthalimide Nickel(ii) 

phthalocyanine 

>300
0
C 307

0
C 4.3g 

3 dicyanobenzene Nickel(ii) 

phthalocyanine 

>300
0
C 309

0
C 7.4g 

 

Conclusion: 

It concludes that from above methods of prepration, the yield obtained by using ammonium molybdate catalyst 

is greater than other catalyst. 

References :-  

1)  K. Venkataroman, The Chemistry of Synthetic Dyes, 1, 244, Academic Press, (1952). 

2)   N.B.  Achar  and  P.K.  Jayasree,  Can.  J.  Chem.,  1690-1696, (1999). 

3) Kadish KM, Guilard R and Smith KM, Eds. The porphyrin  Handbook  II,  Academic  Press:  San 

Diego, 2003; Vol. 15-20. 



4) Leznoff  CC  and  Lever  ABP,  Eds. Phthalocyanines;  Properties  and Applications; Wiley-VCH: New 

York, 1989-1996 Vol. 1-4. 

5)  Leznoff CC, Lever ABP and Bonnet R. Chem. Soc. Rev. 1995: 19-33. 

     6)    M. J. Stillman and T. Nyokong. “Absorption and magnetic circular dichroism spectral properties 

               of phthalocyaninesin”, in Phthalocyanines: Properties and Applications, C. Leznoff and A. B. 

               Lever (Eds.), p. 133, VCH, New York (1989). 

     7)   Edward, A.; Cuellar, G.; Marks, J.M. Inorg. Chem. 1981, 20, 3766 . 

     8)   Alagna, L.; Capobianchi, A.; Paoletti, A.M.; Pennesi, G.; Rossi, G.; Casaletto, M.P.; Generosi, A.; 

              Paci, B.; Rossi Albertini, V. The effect of NO2 on spectroscopic and structural properties of 

               evaporated ruthenium phthalocyanine dimer. Thin Solid Films 2006, 515, 2748-2753. 

     9)   Bookbinder, D.C.; Lewis, N.S.;Bradley, M.G.; Bocarsly, A.B. and Wrighton, M.S. J. Am. 

               Chem. Soc. 1979, 101, 1378. 

   10) Peere, P.J. and Bard, AJ., J. Electroanal. Chem. 1980,112,97. 

    11)  Gurevich, M.G.; Solov'ev, K.N. Dokl. Akad. Nauk. Beloruss. SSR. 1961, 5, 291 [C. A. 1962, 57, 

              15948]. 

    12) Barmasov, A.V.; Korotkov, V.I.; Kholmogorov, V.E. Khim. Fiz. 1986, 5, 414 [C. A. 1992, 116, 

              197588r]. 

    13) Terekhov, D. S.; Nolan, K. J. M.; McArthur, C. R.; Leznoff, C. C. Journal of 

            Organic Chemistry 1996, 61, 3034. 

 

 

 

 

 


