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Abstract — This study demonstrates the use of a chemical lung containing potassium superoxide to convert carbon
dioxide in air to oxygen. In order to reduce its extremely high reactivity, potassium superoxide was first mixed with cal-
cium hydroxide and then combined at various ratios with polysiloxane. Silicone polymer used here served as both a
water repellent and the polymer matrix. In general, the amount of carbon dioxide captured as well as that of oxygen pro-
duced increased as the proportion of potassium superoxide in the chemical lung increased. FT-IR spectroscopy revealed
that the Si-O bond in chemical lung appeared at 1,050 cm™ and absorbance of chemical lung containing higher amounts
of silicone was higher than that of chemical lung containing lower amounts. These results indicate that such a chemical
lung may also be a useful sorbent for other acid gases, such as sulfur oxides and nitrogen oxides.

Key words: Carbon Dioxide, Oxygen, Polysiloxane, Chemical Lung, Superoxide

LA E
) -edsle] 710 2 olaksbelio] thak whalo] ZrE| A glo.
w], o]o]] Wka=o] Tkt |2 ojiksleta 3|4 |Es e
I}, thiEAQl oaksbeks AA Zeol= (1], S2H2-5], 771
24 B ol2A dA|[6], EAS o]&F V)%, 181 Wgo] X3}
H 71& So] Stk Table 16 Q) H}Q} o], §h3-& o] g3t o]
sk AA 7)eS anbboR o QNS JosAY W

"To whom correspondence should be addressed.
E-mail: parky@hongik.ac.kr and jeongsk@kier.re.kr

436

& B AASHe BE wolw, Fre) B9 AeEE W
T Q%A oR ALgahe B Alte] Qor, F3e A% 53
F Gl R AANZ 30, ol Al S 21 7he]
WP ST 0] ek 2si2ES] 2% AT B2
A AP olatsheas] 150 W) ALAE AT el

A T oPkERLe A 714 op u}

SpARE ZABAE-E whggo] Tiks] 1] wiel Hstel 2y
& o7k 2 FHTHT) W] B8 2USTE IS T
A7) St ww H7kete] Abgake A77} AaE gt
[8]. AHBHAS 7] Aol oF 11014 AolsrE Bkl



zAElERC) 3 S8 HIE o183 olsiRkie] Ak o] X% Rke 437

Table 1. Capacity and disadvantages of CO, sorbents [11]

Category Candidates g CO,/g sorbent Temp. (°C)

Capacity ~ Regeneration

Use Disadvantages

Reaction LiOH 0.920 1310
2LiOH+CO,=Li,CO5+tH,0

-Extravehicular mobility ~ -High regen. T.
unit life support back pack -Short duration

-One time use
Dolomite 0.786 600~900  -coal mines -Kinetically slow at low temp.
CaO0+CO,=CaCO4 -IGCC plants -High regen. T
KO, 0.31 >2000 -Air Regeneration systems -High regen. T
2KO,+CO,=K,CO;+1.50,  Plus 1.5 mol O, (Drager) -One time use

generated

K,CO; 0.318 180~250  -Ammonia and syngas -Liquid phase absorption
K,CO;+CO,+H,0=2KHCO4 production [1] -Large space required

-Not readily amendable to random orientation

Absorption Amine absorption 0.088 150 -shuttle extended duration -Excess moisture increases AP and reduces capacity
(PEI: [2]) orbiter
Adsorption Molecular Sieves 0.066 250~350  -skylab mission [5] -Protective bed is needed to remove H,O
(adsorption) (MS 5A) [4] -Easy to degrade
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Fig. 1. Experimental setup.
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Table 2. Composition of chemical lung”
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Fig. 2. Conversion of CO, to O, in the presence of chemical lung
(SSKCS) composed of silicone:KO,+Ca(OH),=5:5.

Silicone polymer [g]

KO, in Ca(OH);

No. Ratio” - - - - - —
Dimethyl polysiloxane Methyltriacetoxy silane Dibuthyltin diaurate Total [e]
S3KC7 3.7 1.366 0.143 0.003 1.512 35
S4KC6 4:6 1.812 0.196 0.005 2.013 3.0
S5KC5 5:5 2273 0.227 0.007 2.507 2.5
S6KC4 6:4 2.737 0.303 0.008 3.048 2.0
S7KC3 73 3.185 0317 0.009 3.511 1.5

basis: 5 g sample

“initial carbon dioxide concentration is 0.2% with nitrogen balance
bmass ratio between silicone polymer and KO,

“mass ratio between KO, and Ca(OH), is 3:7

slskast H47H Hl4= 20095 8
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Fig. 3. CO, conversion reaction in the presence of different amounts
of potassium superoxide in silicon polymer matrix at 0.2%
CO, initial concentration(N, balance).

Table 3. Experimental results

.2
No. Ratio  Amount of CO, converted” k[g—t}
mol” - min

S3KC7 3:7 6.377 1549
S4KC6 4:6 6.261 850
S5KCs 5:5 5.241 607
S6KC4 6:4 4.119 451
S7KC3 7:3 2314 N/A

“reaction time of 1 hr(mg of CO,/g of chemical lung)
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Fig. 4. SEM of chemical lung at different ratio between silicone
polymer and potassium superoxide in calcium hydroxide.
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Fig. 5. TGA results of chemical lung of SSKCS5.

Absorbance

3000

2000

Wavelength (cm™)

Fig. 6. Fourier transform infrared spectra of chemical lung con-
taining different amounts of potassium superoxide in sil-
icon polymer matrix.
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