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CLAIMS 

1. Purifying device, adapted to perform a method of photochemical degrada-

tion and elimination of xenobiotics present in water, 

said purifying device comprising  

a photochemical reactor unit (2) having at least 5 

one inlet (2’) for contaminated water and one outlet (2’’) for purified water and 

providing a flow path for continuously flowing water from said inlet (2’) to said 

outlet (2’’), and being equipped with a radiation source module (6) providing ul-

traviolet radiation in a wavelength range ranging from 100 to 280 nm,  

characterized in that 10 

the purifying device further comprises 

- at least one membrane filtration unit (1) designed to perform ultra filtration and 

being connected upstream of said photochemical reactor unit (2) via said inlet 

(2’) and 

- at least one device for supplying air or dioxygen to the water comprised in the 15 

photochemical reactor unit (2),  

wherein  

the radiation source module (6) comprises a radiation source and at least one 

enveloping tube enveloping the radiation source, 

said enveloping tube being at least partially transparent for ultraviolet radiation 20 

in the wavelength range from 100 to 280 nm, and 

wherein said enveloping tube is made of synthetic quartz material. 

 

2. Purifying device according to claim 1, characterized in that 

one or more water flux and/or level regulating systems are provided, 25 

and wherein at least said photochemical reactor unit (2) is equipped with a wa-

ter flux and/or level regulating system. 

 

3. Purifying device according to claim 1 or 2, characterized in that 

the membrane filtration unit (1) comprises a membrane (5), in particular a hy-30 

drophilic membrane, 

having pore sizes ranging from 0.07 µm to 0.25 µm, 
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preferably having a mean pore size of 0.12 µm. 

 

4. Purifying device according to claim 1 or 2, characterized in that 

the membrane filtration unit (1) is installed to perform cross-flow filtration or 

dead-end filtration, wherein a permeate passes the filter and is led into the pho-5 

tochemical reactor unit (2). 

 

5. Purifying device according to at least one of claims 1 to 4,  

characterized in that 

the radiation source module/s (6) within the photochemical reactor unit (2) 10 

is/are arranged in a parallel and/or in a transverse direction in relation to the 

water flow path from the inlet (2’) to the outlet (2’’).  

 

6. Purifying device according to at least one of claims 1 to 5,  

characterized in that 15 

the purifying device comprises a cleaning device for mechanical and/or chemi-

cal cleaning of the radiation source module/s (6) and/or its components.  

 

7. Purifying device according to at least one of claims 1 to 6,  

characterized in that 20 

the radiation source emitting ultraviolet radiation in a wavelength range from 

100 to 280 nm is a mercury low pressure lamp emitting radiation at 185 nm and 

254 nm. 

 

8. Purifying device according to at least one of claims 1 to 7, characterised 25 

in that 

a plurality of photochemical reactor units (2) and a plurality of membrane filtra-

tion units (1) being arranged in series and/or in parallel with a membrane filtra-

tion unit (1) being arranged upstream of each photochemical reactor unit (2). 

 30 

9. Purifying device according to at least one of claims 1 to 8,  

characterised in that 
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at least a water fluxes balancing reservoir is placed between the at least one 

membrane filtration unit (1) and the photochemical reactor unit (2). 

 

10. Purifying device according to at least one of claims 1 to 9, characterised 

in that  5 

the purifying device comprising  

- at least one device for feeding hydrogen peroxide to the photochemical reac-

tor unit (2). 

 

11. Method for eliminating xenobiotics in water using a purifying device ac-10 

cording to at least one of claims 1 to 10, 

comprising the steps of 

- feeding a continuous flow of contaminated water into the membrane filtration 

unit (1)  

- performing ultra filtration, thereby removing suspended and solvated macro-15 

molecular matter from the water, 

- conducting the permeate via the at least one inlet (2’) into the photochemical 

reactor unit (2), 

- subjecting the water flowing from said inlet (2’) to said outlet (2’’) to ultraviolet 

radiation at wavelengths ranging from 100 to 280 nm, thereby generating hy-20 

droxyl radicals initiating degradation of said xenobiotics,  

- supplying air or dioxygen into the water, thereby enhancing the initiated oxida-

tive degradation of said xenobiotics.  

 

12. Method according to claim 11,  25 

wherein 

the method is a two step procedure. 

 

13. Method according to claim 11 or 12,  

comprising the step of 30 

feeding hydrogen peroxide into the permeate upstream the inlet of or within the 
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photochemical reactor unit (2). 

 

14. Method according to at least one of claims 11 to 13,  

wherein the method is carried out  

-continuously or  5 

- semi-continuously, with the semi-continuously performed method requiring a 

continuous flow of water to be repeatedly subjected to ultraviolet radiation by 

recirculating it through one or more photochemical reactor unit(s) (2).  

 

15. Method according to at least one of claims 11 to 14,  10 

wherein the method is adapted to remove total organic carbon (TOC) from wa-

ter.  
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