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Abstract : In this study, CO. adsorbent was developed for removing low concentration of CO:
in multiple-use facilities. The efficiency of the adsorbent which was improved selective CO-
adsorption capabilities was evaluated. The pellet type adsorbent was modified from a commercial
zeolite with mixing LiOH, binder, additives, and HxO. Column tests showed over 90 % of CO»
was adsorbed within 400min. Chamber tests including batch and continuous types were
performed for evaluating the adsorbent module. By batch tests, it was evaluated that about 92
% of CO. was removed within 30 min. By continuous tests, 70% of CO; was removed within 30
min. It was analyzed that over 2,500 ppm of CO; was continuously removed as shown chamber
tests. The reproducibility tests repeatedly performed for 15 days shows that over 1,000 ppm of
CO; was continuously removed. Adsorption capacity of the developed adsorbent was 5.0mmol
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COy/g adsorbent which was analyzed by TGA. It was estimated that the modified adsorbent
was applicable to low COz concentration and low temperature of indoor environment.
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Table 1. CO; Poisoning Symptoms

Concent-
ration (%) Symptoms Health care
1 Allowable concentration for public health Harmless
9 No cogsmous symptoms for hours breathing Harmless
Offensive
. . Undesirable 1 h breath
3 Increasing a breathing rate n e.surg ¢ ‘ong hours brea
Ventilation needs
Stimulate mucous membrane of eyes and throat
4 Occur headache, syrigmus, verigo Quick fresh air supply
hyperglycaemia
6 Remarkably increasing a breathing rate Quick fresh air supply
8 Difficulty in breathing Quick fresh air supply
Vlsualldlsturbance, chill, insensibility within Artificial respiration within
10 2-3 min 30min
Health hazard or death without medical care
. I diate artificial irati
20 Death from paralysis of a central nerves mmedia e‘a' thcial resprration
Fatal condition
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Fig. 1. Schematic diagram of adsorbent manufacturing process.

_4_



Vol. 29, No. 1 (2012)

1 COy gas Cylinder 5 Gas mixer

2 Ny gas Cylinder 6 Sus-— reactor
3 Controller 7 COq analyzer
4 MFC 8 Data logger

Fig. 2. Schematic diagram of experimental procedure.
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Fig. 3. Lab equipment for column test(a) and the column(b).
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Table 2. Experimental Condition of Mixing Ratio and Calcination Temperature

Sample ID Mixing ratio(%5) Calcination temperature
LiOH Zeolite Binder 1st(3hr) 2st(3hr) 3st(3hr)
S-1 11(55) 8(40) 1(5) 300°C 300°C 300°C
S-2 14(70) 5(25) 1(5) 300°C 300°C 300°C
S-3 16(80) 3(15) 1(5) 300°C 300°C 300°C
Folm, Ao AV HAHLS F 4 mm HAE F&a gl FAHAY. S-2&  200% el
o]t} LiOH:= 300°Cell A aAdsheloem LiOH, 70%°] FFELS Bom 400 o] F 80%2
A&etolE, viQlre] &3t H|&2 Table 20l FHaE&E FASAY S-32 2008 olF <o
ANE kel gk A ghol =9 LIOHE ®4  60%e] FHEES A&doz fAst: H
sto] migluiel &3l WrEsin Ay P = E Yehdeh 47 AdEsEd A FHH&
o & 30TolA 24X7F ARA 7= A20% LiOH:zeolite:binder=70:25:54 wj &2 & &o] 7}
HAE AAA HE St T =2 AS At
AHH2ES ¥&7]d Fd" CO, s&&
5,000 ppm Z7olA 24417+ F<b Y= AT) 3114848250 u& FI3AHTF
AL A vy FdE e Fig 63 2 LiIOH®| AAL&=E A2 o=z 3t
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02 FFAFS #Hrledt FENed
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Table 3. Experimental Condition of Mixing Ratio and Calcination Temperature

Sample ID Mixing ratio(%) Calcination temperature
LiOH Zeolite Binder 1st(3hr) 2st(3hr) 3st(3hr)
S—4 14(70) 5(25) 1(5) 50°C 110°C 300°C
S-5 14(70) 5(25) 1(5) 100°C 200°C 300°C
S-6 14(70) 5(25) 1(5) 200°C 250°C 300°C
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Table 4. Experimental Condition
1 2 3 4 5
Items
AM PM AM PM AM PM AM PM AM PM
Temp(T) 19.2 20.6 14.8 17.8 12.4 12.6 10.7 17.7 14.6 12.6
Humidity (%) 16 16 21 16 24 21 23 16 21 23
Ttems 6 7 8 9 10
AM PM AM PM AM PM AM PM AM PM
Temp(T) 13.8 17.1 16,4 19.1 16.8 21.1 14.1 135 9.3 13.9
Humidity (%) 29 23 21 16 21 16 21 21 23 21
Items 11 12 13 14 15
AM PM AM PM AM PM AM PM AM PM
Temp(T) 10.4 13.9 13.6 16.2 14.2 17.6 124 158 10.2 14.1
Humidity (%) 23 21 21 16 23 21 16 16 21 23
Items 16 17 18 19 20
AM PM AM PM AM PM AM PM AM PM
Temp(T) 14.3 15.1 125 114 14.5 20.0 17.3 20.3 13.7 17.1
Humidity (%) 21 21 23 23 16 16 19 16 21 19
Items 21 22 23 24 25
AM PM AM PM AM PM AM PM AM PM
Temp(C) 18.4 18.3 12.4 20.8 135 188 12.3 17.3 14.8 16.2
Humidity (%) 16 16 24 16 19 16 21 16 16 21
AM: ante meridiem, PM: post meridiem
4500 4500
4000 4000
. 3500 g 3500
é 3000 E 3000
-.§ 2500 g =0
£ 2000 §
5 100 § sm
° 1000 g‘ 1000
w0 500
. 0 ; - ; ;
© 10 20 30 40 S0 60 70 80 90 100 110 120 0 5 10 15 20 25 30
Time(min) Time(min)
(a) Batch test (b) Continuous test
Fig. 9. Adsorbent efficiency by chamber test.
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