
Journal of Applied Sciences Research, 6(5): 469-472, 2010

© 2010 INSInet Publication

2Carbon Dioxide (CO ) Dissociation and Capture by Means of Ultrasound
and Flotation Cell

Jose F. Abrego

Instituto Nacional de Investigaciones Nucleares Gerencia de Ciencias Ambientales Departamento de

Estudios del Ambiente Carr. México-Toluca S/N, La Marquesa, Ocoyoacac, México, C.P. 52750

2  Abstract: The objective of this study was to develop a new process for the dissociation of CO gas. A

mixture of gases was subjected to treatment with ultrasound and excited with a flotation cell. Ultrasound

2 2 was able to break the very stable bonds in CO . This study examined the dissociation of CO gas, using

a copper catalyst and physical sequestration with activated carbon and monoethanolamine, with hydrogen

and helium as reductive and acidic agents for sequestration, respectively. The problem is that the reaction

2 2 2  CO  : CO + ½ O  is reversible and it is possible to recover the original level of CO  at any time point.

2 2 2 Key words: Ultrasonic irradiation, break CO bonds, CO gas dissociation, water CO degassing.

INTRODUCTION

Carbon dioxide is an important greenhouse gas

because it transmits visible   light but absorbs strongly

in the infrared.

2 CO  is currently at a globally averaged

concentration of - 383 ppm (by volume) in the

atmosphere surrounding the Earth. Concentrations >

5000 ppm are considered detrimental to human health,

and concentrations $ 50,000 ppm are potentially

dangerous to all forms of animal life .[1]

2 Breaking the very stable bonds in CO  gas is one

of the biggest challenges in synthetic chemistry and

several methods have been examined . [2]

2 Richard J. Belshaw stated that the conversion of CO

2 to O  and carbon requires 5 J/Mol . Exposure to UV[3 ]

light and ã-irradiation have been used to dissociate

2CO . Methods using Cu as a catalyst or absorption[4 ,5]

onto monoethanolamine have been described . José A.[6]

B a b o r  e t  a l  ( Q u í m i c a  G e n e r a l ,  E d i t .

EPOCA,S.A.,1977), report 

2 that at 2,000 C, CO  is only dissociated 1.8 %o 

and the result is:

2 22 CO                 2 CO + O , 

but it is remarkable that in the hot points on the

ultrasonic cavitation we have 5,000 C.o 

In this study, we are using the high intensity and

harmonics generated for the waves additive effect from

the ultrasonic circuit oscillator in order to dissociate the

2 CO  molecule. The problem is that the dissociation

reaction is reversible and, therefore, it is possible to

2 recover the original level of CO  at any time point.

Ultrasound is an effective means of removing

hydrocarbon contaminants from aqueous media and for

degassing, and to dissociate the water molecule which

2 ,is 3 A   diameter as CO  molecule  so the possibilityo

2that ultrasound vibration can dissociate the CO

2 molecule via CO vibration transition was examined.

2 The possible sequestration of gaseous CO by

means of acid water and then degassing, and the

2 feasibility of CO absorption onto monoethanolamine

were tested.

2 II. Materials: Gaseous CO in an industrial vessel was

purchased from INFRA,S.A.DE C.V. (Carbon dioxide

liquid phase; purity, 99.8 %; extra dray; water < 25

ppm).

Ultrasonic cleaning tank (Buehler Ultramrt II; 117 V

AC, 60 Hz, 100 W, 55 kHz).

Flotation cell (DENVER D-1).

Chromatography system (Varian 3700 GC).

2 III. Methods: The excitation of CO  gas was done as

follows. Sealed 500 ml and 1000 ml bottles and a

patron sample were evacuated for 5 minutes at 450

2 mmHg and then CO  gas was injected. Some bottles

contained copper, activated carbon, hydrogen, helium

and monoethanolamine. The bottles were subjected to

ultrasound for 1, 2 and 3 hours with water as a

refrigerant and a flotation cell (see Fig. 1) and then the

gas in each bottle was analysed.
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Fig. 1: Wave additive effect.

III. 1. Theoretical Considerations:

A. Electromagnetic Wave Generation: Any object or

particle that has a temperature above absolute zero

em its  therm al rad ia t io n , which is  ca l led[ 7 ]

electromagnetic radiation .[8]

B. M aterial Composition: All the matter around us is

made of atoms, which in turn are made of sub-atomic

particles, which electrons orbiting a nucleus comprised

of protons and neutrons.

When charged particles such as electrons and

protons accelerate by changing speed or direction, they

emit electromagnetic radiation .[9]

C. Harmonics and Subharmonics: There are

unexplained phenomena in the natural world; for

example, our knowledge of the origin of harmonics and

subharmonics generation is sill incomplete .[1 0 ]

Harmonics are continuous integral multiples of

fundamental frequency and some researchers have

suggested that perhaps harmonics are going to the

infinite (Chapter 5: Wave structure and The Wavelet

Tutorial Part 2 by Robi Polikar).

III. 2. Ultrasonic Excitation: The ultrasonic equipment

used in this study was a simple ultrasonic bath (see

photo No. 1). The oscillator frequency of the bath has

to be adjusted to the resonant frequency of the

ultrasonic sensor or transducer.

The ultrasonic oscillator circuit involves molecules,

atoms, electrons  nucleons and when they are vibrating,

they emit electromagnetic radiation. For example, the

electron is an electrically charged particle that has an

electric field and when it is moved by the applied

voltage, there is an electric field and then a magnetic

field and, according to Maxwell , it emits[1 1 ]

electromagnetic radiation. This electromagnetic

radiation is absorbed by and emitted from the

2 transducer to the CO .

For the wave additive effect and the high intensity,

it is:

Intensity= (wave amplitude) / (2 medium density x2 

wave velocity)

Such intensity is capable to break the very stable

2 bonds in CO . Example:

The ultrasonic waves can travel through solids,

2 liquids and gases. In the CO  gas case, this is denser

than air and the ultrasonic action can work on the

botton bottle.

IV. Experimentation and Results: The experiment

was done in three steps. The first and the second steps

were exploratory and the third was the experiment

proper. The results are given in Tables 1, 2 and 3.

V. Discussion: It is important to observe that the

ultrasonic radiation is so important as the gamma and

ultraviolet radiation. All of them do the same process.

2 When the industrial CO  gas is excited, also the

water gaseous impurity is degassing and we have more

2 air. When the CO  gas is dissociated, we have oxygen

which is going to the air and the carbon it is not

detected up to now may be it is on the bottle surface.

2 We have an ecological tree because the CO  gas is

absorbed and oxygen is produced. This process is like

the photosynthesis on the trees.

It might be:

2 2 CO  + ))) = C + O
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Table 1: Exploratory Experiments

Sample No. CO2 plus excited CO2 Air CO2 

time(h) Dissociated (%) Analyzed (%) Adsortion(%)

2008 500 ml CO2 gas 1 68.3 46.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-1 500 ml CO2 gas 1 93.8 36.9

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-2 500 ml CO2 gas+.6g Cu 1 90.9 79.3

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-3 500 ml CO2gas + .5g Activated carbon 1 79.3 88.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-5 500 ml CO2gas + 1ml Conc. M EA 1 94.2 99.9

Table 2: Exploratory Experiments

Sample No. CO2 plus excited CO2 Air CO2 

time(h) Dissociated (%) Analyzed (%) Adsortion(%)

2009-6A 500 ml CO2gas + 500 mlH2O 3 CO2 gas  26.8 134.2

Liberated

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-6B CO2 gas Received 

27.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-7 500 ml CO2 + 500ml H and He gases 3 CO2 Reduced 41.9

64.6

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-8 1000 ml CO2 gas + 6.6 ml M EA 3 259.1 42.3

at 30% H2O

Table 3: Concluding Experiments

Sample No. CO2 plus excited CO2 Air

time(h) Dissociated (%) Analyzed (%)

2009-11 500 ml CO2 gas 1 40.5 112.3

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-12 500 ml CO2 gas 2 69.8 119.1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-13 500 ml CO2 gas 3 67.1 120.4

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-14 500 ml CO2 Gas + .6 g Cu 1 87.4 125.5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2009-15 500 ml CO2 Gas + .6 g Cu 2 98.1 127.0

Photographic. 1: Ultrasound and Flotation Cell

Equipment.

2 On the CO  gas excited by ultrasound and

flotation cell, we accelerated the molecular collision

between molecules and the physical and chemical

reaction is more accelerated.

On this moment, an intense harmonic is in

2 resonance with CO  gas bonds and such bonds are

2  broken and the CO gas is dissociated may be into C

2 + O .

It is important to note that in this study “air” has

only oxygen and nitrogen, and dose not contain CO. It

i s  im p o r t a n t  a l s o  t h a t  t h e  c o n c e n t r a te d

2 monoethanolamine absorbed 99.9 % of the CO  gas.

2 The dissociation of CO  gas was most efficient,

98.1 %, when copper was used as a catalyst. The

2 oxygen produced by dissociation of CO  gas is

beneficial to animal life.

The use of an ultrasound bath and flotation cell is

an efficient and inexpensive method for the dissociation

2 of CO  gas and can be scaled-up for industrial

application.
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Conclusions: The ultrasonic equipment used in this

study is capable of generating harmonics high enough

2to dissociate gaseous CO . It is an ultrasonic

d i s s o c i a t i o n  th a t  i s  a l so  a b le  t o  e x c i t e

2 monoethanolamine to absorb CO  gas.

It is possible to apply this process to remove the

2  CO generated from gasoline by motor vehicles and to

2 remove CO  from the smokestacks of industrial power

plants that burn carbonaceous fuels.

Ultrasound, UV and ã-irradiation all work in the

2 2 same way and convert CO  gas to O  gas.
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