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CLAIMS 

 

1. A method for removing gas components SOx, NOx, and CO2 together from flue 

gas, comprising the steps of:  

generating a superimposed DC time-varying pulsed wave by superimposing a 5 

direct current on a low frequency time-varying pulsating electromagnetic wave signal, in 

which an AC driving signal with time-varying frequency is riding on a DC output with a 

predefined DC bias voltage;  

providing a treatment medium comprising water;  

treating the treatment medium by subjecting it to the generated superimposed DC 10 

time-varying pulsed wave so as to excite the treatment medium, wherein the excitation 

causes a flow of ionic current having a DC component traveling in a pulsating and time-

varying manner in the treatment water medium and induces vibration of electrons and 

molecules of the treatment medium;  

passing the thus treated treatment medium into a flue gas chamber containing 15 

flue gas, wherein the treated treatment medium affects the gas components and converts 

the gas components respectively to one or more of sulphates, nitrogen, oxygen, 

bicarbonates, carbonates and carbon; and  

removing the converted gas components with used treatment medium or treated 

flue gas from the flue gas chamber. 20 

 

2. The method of claim 1, wherein negative charge is created in the treatment 

medium by a mechanical charger. 

 

3. The method of claim 2, wherein the treatment medium is negatively charged by 25 

bubbling a gas through the medium to produce (H2O)n- negatively charged water clusters 

prior to the medium being passed into the flue gas chamber. 

 

4. The method of claim 2 or 3, wherein the treatment medium is sprayed into the flue 

gas chamber. 30 

 

5. The method of claim 4, wherein the treatment medium is negatively charged by 

the spraying action as the treatment medium is sprayed into the flue gas chamber. 

 

6. The method of any of claims 1 to 5, wherein the treatment medium is negatively 35 

charged by a physical cavitation action selected from the group consisting of stirring, 
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cyclone, and cavitation implosion prior to the medium being passed into the flue gas 

chamber. 

 

7. The method of any one of the preceding claims, wherein the treatment medium 

comprises water and one or more treatment chemical selected from the group consisting 5 

of sulphates, bicarbonates, carbonates, nitrates. 

  

8. The method of claim 7, wherein the treatment medium comprises water and 1 to 

25% Na2CO3 or other positive-ion carbonates. 

 10 

9. The method of claim 7, wherein the treatment medium comprises water and 1 to 

25% Na2SO4 or other positive-ion carbonates. 

 

10. The method of any one of the preceding claims, wherein treatment medium is 

collected from the flue gas chamber and recycled by using the superimposed DC time-15 

varying pulsed wave to treat the collected treatment medium, and passing the collected 

treated treatment medium into the chamber containing flue gas. 

 

11. The method as claimed in any one of the preceding claims, wherein the frequency 

of the superimposed DC time-varying pulsed wave is between about 500 Hz and about 1 20 

MHz. 

 

12. The method as claimed in any one of the preceding claims, wherein the 

superimposed DC time-varying pulsed wave has a sweeping frequency between about 1 

Hz and about 1 KHz. 25 

 

13. The method as claimed in any one of the preceding claims, wherein the generated 

superimposed time-varying DC pulsed wave current is a biased alternating DC current 

having fixed frequency, time-varying frequency or randomly varying frequency. 

  30 

14. The method of any one of the preceding claims including creating one or more 

electron-carrying (H2O)n- water clusters in the treatment medium. 

 

15. The method of any one of the preceding claims including effecting a negative shift 

in the water oxidation reduction potential (ORP) in the treatment medium. 35 
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16. A system for removing gas components SOx, NOx, and CO2 together from flue 

gas, the system comprising:  

a container containing a treatment medium;  

a device for generating a superimposed DC time-varying pulsed wave and having 

at least two output terminals, the device comprising an alternating current (AC) wave 5 

generator for generating an AC driving signal of AC electromagnetic wave having a time-

varying frequency at a desired sweeping time, and a direct current (DC) biasing unit 

electrically coupled in series with the AC wave generator and for producing a DC output 

with a predefined DC bias voltage, the DC biasing unit being configured such that the DC 

output is mixed with the AC driving signal to produce the superimposed DC time-varying 10 

pulsed wave in which the time-varying frequency AC wave is riding on the predefined DC 

bias voltage, and an emitter provided at one or each of both of a first excitation site and a 

second excitation site in the treatment medium or in the treatment medium and the 

treatment medium container and electrically coupled in series with the output terminal of 

the device, for transmitting the superimposed DC time-varying pulsed wave to the 15 

treatment medium, wherein the device is electrically coupled in series with the first 

excitation site and the second excitation site in the treatment medium or in the treatment 

medium and the treatment medium container directly or through the emitter, such that the 

superimposed DC time-varying pulsed wave is applied to the treatment medium or in the 

treatment medium and the treatment medium container, and wherein the DC bias output 20 

and the AC driving signal are superimposed such that the superimposed DC time-varying 

pulsed wave is able to induce a flow of ionic current having a DC component travelling in 

a pulsating and time-varying manner in the treatment medium or in the treatment medium 

and the treatment medium container and effect induced vibration of electrons and 

molecules of the treatment medium and creation of electron-carrying (H2O)n- clusters in 25 

the treatment medium;  

a chamber containing flue gas and having a treatment medium inlet and a 

treatment medium outlet;  

means to pass the thus treated treatment medium through the inlet into the flue 

gas chamber; and  30 

means to remove the treatment medium from the treatment medium outlet. 

 

17. The system as claimed in claim 16, further including a mechanical charger to 

negatively charge the treatment medium, wherein the means to pass the treatment 

medium into the flue gas chamber comprises a spray system, and the mechanical 35 
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charger forms a part of the spray system to negatively charge the treated treatment 

medium. 

 

18. The system as claimed in claim 16 or 17, wherein the DC biasing unit is selected 

from the group consisting of switch mode DC power supply, an AC to DC converter, a 5 

rechargeable DC battery and an inductive diode filter. 

  

19. The system as claimed in any one of claims 16 to 18, wherein the DC bias voltage 

is selected such that the superimposed DC time-varying pulsed wave is produced to have 

polar asymmetry or become a unidirectional pulsating wave. 10 

 

20. The system as claimed in any one of claims 16 to 19, wherein both the first and 

second excitation sites are positioned in the treatment medium in a spaced relation, or 

one of the first and second excitation sites is positioned on the treatment medium 

container, and the other is positioned in the treatment medium.  15 

 


