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Nano-sized titanium(IV) oxide/zeolite composites exhibit a range of attractive properties, but the creation of photocatalysts in the visible region on their basis is limited by the titanium(IV) oxide band gap. Activation by transition metals ions can solve this problem by increasing the contribution of impurity light saturation with different wavelengths causing the formation of local energy levels with an absorption bands in the visible region. 
Titanium(IV) oxide(NT):M/zeolite nanocomposites (zeolite–ZSM-5 with  Si/Al=40 and 300, MOR, Y, Beta(25); M=V,Ni,Ag) have been obtained by introduction of zeolite in the reaction mixture during the NT gydrolysis. Activator ions V5+ (as VO(NO3)3), Ni2+ (Ni(NO3)2×6H2O) and Ag+ (AgNO3) have been introduced into the reaction mixture immediately after the onset of TiOSO4×2H2O (Sigma Aldrich) hydrolysis.  
NT:M/zeolite photocatalytic activity (PCA) (visible range) on the decomposition of the real pollutants of difenoconazole (kmax=0.0166 min-1 for NT:Ni/Y) and thiamethoxam (kmax=0.0270 min-1 for NT:V/Beta) is much higher than PCA of the commercial photocatalysts. The PCA of the samples increases with an increase in the content of OH-groups on the surface of the nanocomposites (XPS, IR-spectroscopy). 
The adsorption capacity of NT:M/zeolite to extract P(V) (RmaxP(V)=99.9% for NT:M/ZSM-5(40) with M=V,Ag and NT:Ag/ZSM-5(300)),  As(V) (RmaxAs(V)=99.9% for NT:Ni/MOR) and Se(VI) (RmaxSe(VI)>99.65% for NT:Ni/Beta(25)(Y, ZSM-5(40), ZSM-5(300)), NT:Ag/MOR (ZSM-5(40), ZSM-5(300)) ions from aqueous solutions exceeds the adsorption capacity of NT:M and the initial zeolites and correlates with the content of OH-groups on the surface of composites’ nanoparticles.  
NT:M/zeolite antimicrobial activity in the dark against Staphylococcus epidermidis (Dmax=15mm for NT:Ag/MOR), Escherichia coli (Dmax=15mm for NT:Ag/Y), Bacillus antracoides (Dmax=14mm for NT:Ag/Beta) is higher than that of NT:M and the initial zeolites and depends on the type of activator ion. 
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