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Introduction

The atmospheric CO2 concentration draŵatically increased 
in the last ϯϬϬ years͕ due to fossil fuels consuŵƉtion and 
deforestation. &roŵ aƉƉroǆiŵately 2ϴϬ ƉƉŵ ďefore the start 
of the industrial revolution͕ aďout a 14Ϭ ƉƉŵ uƉsurŐe was 
estiŵated. This Ɖhenoŵenon is understood to ďe resƉonsiďle 
for a rise in Őloďal teŵƉerature͕ which will lead to Őlaciers 
ŵeltinŐ and sea levels risinŐ. �onseƋuently͕ the research 
focused on atŵosƉheric carďon caƉture and storaŐe is 
fundaŵental for achievinŐ the Őoals of the Paris AŐreeŵent 
concerninŐ cliŵate chanŐe ŵitiŐation.

A Ɖriŵary strateŐy to face these Ɖroďleŵs is to reduce the 
consuŵƉtion of fossil fuels͕ ďy introducinŐ͕ as an eǆaŵƉle͕ 
electric enŐines and renewaďle enerŐies. Eevertheless͕ 
another essential tasŬ is the seƋuestration of the eǆistinŐ �K2 
eǆcess in the atŵosƉhere and its staďle storaŐe. &roŵ this 
Ɖoint of view͕ for several years the ŵost ƉroŵisinŐ techniƋue 
was the ŐeoloŐical seƋuestration throuŐh inũection and 
conĮneŵent of liƋueĮed �K2 into selected deeƉ underŐround 
rocŬ forŵations (such as saline reservoirs and deƉleted oilͬ
Őas Įelds). ,owever͕ the haǌard of Ɖotential �K2 leaŬaŐe is 
the ŵain weaŬ Ɖoint related to this ŵethod. A ŵore recent 
alternative was the Őeocheŵical seƋuestration͕ ďased on �K2 
inũection into ŵinerals that ŵay drive carďonation reactions͕ 
ƉroducinŐ staďle carďonate rocŬs and iŵƉlyinŐ a neŐliŐiďle 
risŬ of return to the atŵosƉhere 1,2].

/n our oƉinion͕ Őeocheŵical seƋuestration can ďe 
eĸciently used and oƉtiŵiǌed ďy eǆƉloitinŐ ďoth seawater 
electrolysis and the oceans͛ natural �K2 aďsorƉtion feature.

Oceans CO
2
 Absorption

The oceans store aďout 6Ϭ tiŵes ŵore �K2 than the 
atŵosƉhere͕ cover over ϳϬй of the EarthΖs surface͕ and aďsorď 
aƉƉroǆiŵately 25й of the anthroƉoŐenic �K2 emissions.

The CO2 assiŵilation is achieved ďoth throuŐh ďioloŐically-

ŵediated and cheŵically-ŵediated seƋuestration: the 
forŵer includes the Ɖrocesses that reŐulate the inorŐanic 
carďon incorƉoration into orŐanic ŵaƩer (Ɖhotosynthesis 
ďy ƉhytoƉlanŬton) and the transƉort to the deeƉ sea (the 
Ɖortion of orŐanic carďon not converted ďacŬ to �K2 via the 
food chain͕ sinŬs to seaŇoor sediŵents)͖ the laƩer is ďased on 
the reaction of �K2 with seawater to forŵ carďonic acid͕ that 
ďreaŬs into hydroŐen ions and ďicarďonate (a cheŵical forŵ 
of carďon that does not easily escaƉe the ocean).

Background to our proposal

Kur research ŐrouƉ Ɖreviously ƉroƉosed͕ in the Ɖast͕ 
a ŵethod for reducinŐ �K2 in the atŵosƉhere ďased on 
the ocean͛s carďonate cheŵistry [3,4. AccordinŐ to that 
scheŵe͕ when seawater is electrolyǌed the dissolved �K2 
(incorƉorated in the carďonate faŵily ions) reacts with 
the calciuŵ-ŵaŐnesiuŵ coŵƉonents ƉroducinŐ insoluďle 
carďonate ŵinerals �aMŐ(�K3)2. /f the Ɖrocess is carried out 
on the seawater surface layer the concentration of carďonate 
ions on the ocean͛s surface will decrease and the aďsorƉtion 
of atmospheric CO2 should ďe enhanced. Moreover͕ seawater 
electrolysis Ɖroduces hydroŐen͕ which can ďe stored and 
usedͬsold as an enerŐy resource. The electrolysis systeŵ ŵust 
ďe Ɖerforŵed usinŐ carďon-free enerŐy (such as solar͕ to do 
not release CO2). A siŵilar aƉƉroach was recently ƉroƉosed 
ďy other researchers͕ conĮrŵinŐ the validity and feasiďility 
of the idea 5.
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,owever͕ it ŵust ďe considered that if the Ɖroduced 
carďonate ŵinerals are leŌ to sediŵent in the ocean͛s deeƉ 
layer the seawater alŬalinity will tend to decrease͕ the aďility 
to aďsorď �K2 will ďe reduced͕ and eīects on the ŵarine 
environŵent ŵay occur. Therefore͕ we ƉroƉose to revise the 
Ɖrocess as follows.

Suggestions for an improved and efficient 
CO

2
 sequestration plant based on seawater 

electrolysis

The main part of our CO2 seƋuestration Ɖlant will ďe the 
electrolysis systeŵ͕ which could ďe ďuilt on the coast or as an 
oīshore Ɖlaƞorŵ. The enerŐy will ďe Ɖrovided ďy a dedicated 
solar Ɖower systeŵ (&iŐure 1).

The insoluďle carďonate ŵinerals will ďe retrieved and 
reused for ŵany ƉurƉoses (such as the Ɖroduction of fertiliǌers 
or druŐsͬsuƉƉleŵents͕ use in the construction industry͕ etc.) 
instead of leƫnŐ theŵ deƉosit on the seaďed.

�ue to the eīect of increased �K2 concentration in the 
atŵosƉhere and the aďoveŵentioned natural �K2 aďsorƉtion 
ďy the ocean͕ the seawater Ɖ, showed a decrease of aďout 
Ϭ.Ϭ5 in the last ϯϬ years. As a conseƋuence͕ it is eǆƉected 
that the CO2 aďsorƉtion rate will tend to decrease. Therefore͕ 
it will ďe iŵƉortant not only to ƉretreatͬƉurify the inƉut 
seawater (ďefore the treatŵent)͕ to Ɖroduce water Ɖure 
enouŐh for electrolysis͕ ďut also to control the characteristics 
of the outƉut seawater (aŌer the treatŵent) and to checŬͬ
restore the Ɖ, and the cheŵical coŵƉonents (�a and MŐ) 
deƉleted durinŐ the Ɖrocess.

The ŵain reactions of the electrolysis Ɖrocess will ďe: on 
the cathode of the electrolytic cell will taŬe Ɖlace the reactions 

ƉroducinŐ hydroŐen (,2O + e- ї Ъ,2 н K,-) and carďonate 
ŵinerals (�a2+ н MŐ2+ н 2,�K3

- н 2K,- ї �a-MŐ(�K3)2 н 2,2K)͖ 
on the anode͕ throuŐh the water-sƉliƫnŐ reaction (,2K ї 2,+ 
н ЪK2 + 2e-)͕ chloride ion oǆidation reaction will ďe achieved 
(2�l- ї �l2 ї ,ydrolysis ї �lK-).

The ClO- ion ŵay aīect the ŵarine ecosysteŵ due to its 
Ɖotential eīect on the ďiota (it has ďiocide ƉroƉerty)͕ and it 
is Ɖroduced ƉroƉortionally to the electrolysis rate. /t can ďe 
eliŵinated usinŐ activated carďon or electrolytic reduction 
treatment.

As a result of sŵall-scale eǆƉeriŵents͕ no �K2 release 
occurs durinŐ the Ɖroduction of carďonate ŵineral 
ƉreciƉitates. /n addition͕ we veriĮed that ďy ŵiǆinŐ the 
cathode-treated seawater and the anode-treated seawater͕ 
water havinŐ a sliŐhtly alŬaline Ɖ, coŵƉared to the inƉut 
seawater is oďtained. Therefore͕ it is also Ɖossiďle to contrast 
the acidiĮcation of seawater and to Ɖroŵote the aďsorƉtion 
of atmospheric CO2.

To suŵ uƉ͕ the ŵain features of the ƉroƉosed ŵethod 
are:

1) Seawater electrolysis can eīectively seƋuestrate 
atmospheric CO2.

2) CO2 is converted into solid staďle carďonate ŵinerals.

ϯ) hseful resources (ŵinerals and hydroŐen Őas) can ďe 
Őenerated and reused.

4) By usinŐ carďon-free electricity (solar or wind enerŐy) 
new �K2 is not released.

5) /t can evolve as a new tyƉe of ďusiness.

This ƉroƉosal reƋuires the eǆaŵination and contriďution 

         

Figure 1: Scheŵe of atŵosƉheric �K2 seƋuestration Ɖlant ďased on seawater electrolysis.
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