Plant description

The known method of improving the efficiency of wet scrubbers with Verturi tube is to increase water sprayed into the confuser of the tube. The experience of wet scrubber application shows that the efficiency of fly ash collection can reach 99,0 – 99,3% if water flow is about 0.4-0.5 l/Nm3. The main obstacle for using this technical solution is high value of clean water flow.  
Moreover, water presence in wet centrifugal scrubbers with Venturi tubes affords an opportunity to use this equipment not only for collection of fly ash but also mercury compounds. The project of existing wet scrubber modernization for boiler #12 of Toliatti TPP with help of the closed-cycle liquid spray system have been proposed for increasing the efficiency of PM and mercury compound collection.   

The modernization allows to vary water flow rate widely and to add chemical reagents into the closed-cycle liquid spray system. Besides, this decision doesn’t require additional water waste due to water recirculation in the closed cycle. 

The project of modernization for four scrubbers with vertical Venturi tubes has been developed for boiler TP-87 (#12).    

The functional diagram of the closed-cycle liquid spray system for two scrubbers is given in Fig.1. In this variant of scrubber modernization the ash slurry is previously clarified in the hydrocyclone used for Venturi tube spraying. To this end, the hydroseals placed under the scrubbers are equipped with the valves enabling on/off operations on the drain pipes. The slurry is delivered to the storage tank and further pumped to the hydrocyclone. One pump GRAT 225/67, hydrocyclone GKZ-360 and one storage tank  have been installed for two scrubbers.     

Centrifugal horizontal single-stage pump GRAT 225/67 supplies hydrocyclone with ash slurry (flow rate up to 225 m3/h).  

Hydrocyclone with inner diameter 360 mm has durable insert liner made of carborundum. Calculated hydrocyclone capacity is 225 m3/h if pressure drop between inlet and outlet is 400 kPa. 

In the hydrocyclone, the slurry is split into two streams – the clarified slurry and dense slurry. Water distribution between two flows depends on inner diameter of insertion installed in dense pipe or opening extent of the valve installed in drain pipe. 

The dense slurry from the hydrocyclone is directed to the sluicing system and the clarified slurry is fed to the annular headers arranged above the Venturi tube confuser. From the annular headers this clarified slurry is directed to the flue gases via eight specially-designed nozzles located over the confusor perimeter. 

The flow of the clarified slurry is sprayed into the Verturi tubes and controlled by varying the pump motor rpm using the frequency converter 27.F5.M1U-90DA.  

See drawing below:
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1. orbop neTyyei 301161 /19 ONPERENCHHA BXOJHOH 3aMbIIEHHOCTH JBIMOBBIX Ta30B H COXEPKAHHA B 301 PTYTH

2. orbop JreTyyeii 30,161 VT OOPENEICHHA BEIXOAHOH 3aIIbIIEHHOCTH JBIMOBBIX T330B H COACPKAHHUA B 30/1€ PTYTH
3. Orbop mybIBI #3 CTHBHOTO NATPYOKa THAPOLHKIOHA JUIA ONPEAETICHHA COREPKAHHA PTYTH B YIOBICHHOH 30/1€
4. Orbop mybsl 414 ONpenCIeHHS COAEPKAHHA PTYTH HA BXOJE B THAPOLHIIOH

5. Or60p myIsIBI 18 ONPEACAEHAS COREPKAHNA PTYTH B CHCTEME 3aMKHYTOI0 OPOLICHAA CKPy0OepoB




1. Fly ash sampling for determination of inlet PM concentration and mercury content in fly ash

2. Fly ash sampling for determination of outlet PM concentration and mercury content in fly ash

3. Slurry sampling from hydro cyclone drain for determination of mercury content in caught ash.

4. Slurry sampling for determination of mercury content in inlet of hydro cyclone.

5. Slurry sampling for determination of mercury content in closed-cycle liquid spray system
Fig.1. Functional diagram of closed-cycle spray system for two scrubbers and sampling points for determination of PM concentration and mercury content in flue gas.

