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Preparation of composite adsorbent for low level COq
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Abstract : Adsorption is one of the most efficient method for the separation of low level
carbon dioxide. In order to enhance the adsorption capacity, a few additives such as alkali
hydroxides were combined with the zeolitic sorbents. As a result of the experimental
examination by applying the CO:2 flow of 3000 ppm, the composite sorbent showed the
improved quality to a certain degree and the added binder was also found to contribute to

better adsorption.
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Fig. 1. Pellet type test sorbents prepared in

2BrRoHd
this work.
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Table 1. Recipe of sorbent combination.
Sample Mixing ratio (w/w9%) Heat treatment

ID Zeolite Ca(OH), Li(OH), Bentonite temperature

HK-1 47 35 - 18 400C
HK-2 47 35 - 18 700C
HK-3 82 - 18 - 400C
HK-4 82 18 - - 400C
HK-5 50 40 10 - 400C
HK-6 90 5 5 - 400C
HK-7 65 35 - - 400C
HK-8 90 10 - - 400°C
HK-9 65 - 35 - 400C
HK-10 90 - 10 - 400C
HK-11 60 35 - 5 400C
HK-12 55 35 - 10 400C
HK-13 47 35 - 18 500C
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Fig. 2. Schematic of experimental set—up.
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Table 2. BET specific surface area of

adsorbent.
Sample ID Speciﬁc( ;tl/rgf?ce area
X-type Zeolite 395.73
HK-1 203.61
HK-2 17.79
HK-3 37.46
HK-4 335.28
HK-5 15.95
HK-6 40.04
HK-7 41.18
HK-8 57.95
HK-9 14.99
HK-10 271.32
HK-11 35.04
HK-12 43.68
HK-13 67.38

(b) HK-2
Fig. 3. SEM images of sorbent
samples(x1000).
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Fig. 4. XRD patterns of Ca(OH), impregnated
adsorbents with different heat
treatment temperature.
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on COy adsorption.
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Table 3. Adsorption capacity of CO: for each sample.(Ci: 3000 ppm)

Inlet concentration 3000 ppm
Sample ID Minimum concentration (ppm) Wites® cros(sr(r)l\irs)r A0 ziz
HK-1 382 17
HK-2 2332 -
HK-3 1114 30
HK-4 910 6
HK-5 1232 8
HK-6 2770 -
HK-7 2671 -
HK-8 2603 -
HK-9 1570 8
HK-10 2729 -
HK-11 2491 -
HK-12 838 8
HK-13 290 21

HK-1Do2 ARe §Hagel F7hehs A%
G ol gEARow geld WEeEs}
ojabstehio]  FAREZe] dARE o5t
Atkm F2¢ 5 vk A DR mEAF
zpolol] ogk @gFolbal FAHHAN E ATl
Mz WlEVo|ES] Fabd e w3 J&3 v
AUFe FPeA Fahgc
350
ngsoo
510w
=
—o— HH11 —— HK 2|
0 ‘ ;

0 10

20 30 40

time(min)

Fig. 7. Effect of bentonite on CO; adsorption.
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Fig. 8. Breakthrough curves of COs
adsorption with sorbent type.
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Table 4. Adsorption capacity for initial 30 T WEUolEY L3EX] e AlRA AL
minutes. golEd AA3Tre FXAZ Aol dhHE,
3 Ayl Exn= A o)) = >
Adsorption capacity for oleleh Ash= HAHE sk Z‘_JH ad EEH
Sample ID initial 30 mins Howg 7] wite] stdAAe] ARt 55
(mmol CO;z / g Adsorbent) a1, QAF COE wEFA F2a 5 9=
EdAEIE AP s B 4 gl
X-type zeolite 0.044 FEIZE A d T
HK-1 0.099
HK-2 0.006 4. 8 E
HK-3 0.108
2 dge AdE7FY oitsleAE Ao
HK-4 0.033 7] 1% J1e2A Ae AlgetolEd] 443
HK-5 0.056 e FAYES £ §&% - x2y8 As
HK-6 0.004 S FHATITAL A ol Vs EH Y
: A7E Qste] Buld FF ol 88H wks
HK-7 0.006 o EF FHAA A4S pradoen, Aed
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7F =3d AZEHK-D7F 7 ?% 285 KW
HK-10 0.004 AFAT. EF WEo s TaE A e A
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