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Abstract— A newly designed Wetted-Wick Column was constructed and studied to investigate its usefulness as an
alternative to a conventional packed tower in gas purification processes. Absorption of carbon dioxide in water for
physical absorption was employed for this investigation. A comparison was made with the packed tower based on
overall volumetric mass transfer coefficient (Koga) and height of transfer unit (HTUg) and the same range of operating
conditions. The newly designed Wetted-Wick Column exhibited higher efficient volumetric mass transfer coefficient
{Koga) and smaller height of transfer unit.
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Table 1. Comparison of wetted-wick column with
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Table 2. Experimental conditions of packed tower
and wetted-wick column.

ZAet9)  Wetted-Wick Column

T+ 8. lemw 73 19. 2mm = 73
x 86cm ¥ ol X 150mm % ©|
FHE  fydez wkE FYAH
Rasching ring (fiber glass)
FHLE 6.4C-9.2C 6.8C
FE714 11.8-26.4 11.06, 18. 44
mole% CO, mole % CO,
M 1. 16min— 0. 91min - 1. 58min
AFA17E 1.36min

Table 3. Performance of wetted-wick column in
11.06 mole% COrH,0 system.

Inlet Inlet CO, CO,
Gas Rate Liq. Rate Inlet Outlet

(cc/min cm?) (g/min cm?) (%) (%)
4.953 3.738 11.06 4.30
7.642 3.738 11.06 6.19
10.094 3.738 11.06 7.24
12.432 3.738 11.06 7.89
14.798 3.738 11.06 8.35
17.202 3.738 11.06 8.70
4.953 4.532 11.06 3.75
7.642 4.532 11.06 5.64
10.094 4.532 11.06 6.76
12.432 4.532 11.06 7.43
14.798 4.532 11.06 7.95
17.202 4.532 11.06 8.36
4.953 4.995 11.06 3.42
7.642 4.995 11.06 5.29
10.094 4.995 11.06 6.50
12.432 4.995 11.06 7.20
14.798 4.995 11.06 7.75
17.202 4.995 11.06 8.18
4953 5.522 11.06 3.13
7.642 5.522 11.06 5.04
10.094 5.522 11.06 6.17
12.432 5.522 11.06 6.96
14.798 5.522 11.06 7.56
17.202 5.522 11.06 8.00
4.953 6.452 11.06 2.90
7.642 6.452 11.06 4.72
10.094 6.452 11.06 5.94
12.432 6.452 11.06 6.68
14.798 6.452 11.06 7.30
17.202 6.452 11.06 7.76

714 AF AlzkslellA] AgE skelen (Table 2
z), auje] A¥zta s Table 33 40 53 ulo}
7}, ElAbrbael Eof digh g8l Buch[10],
Morgan®} Maass[11], Dodds 5[12]°c] +3F 43 =}
8% o]&dlct

3-1. Wetted-Wick Column®} EXEnte| vjm

Fig. 2= Table 20114 Rof F%o], FU3E Ao
Ao FFv1de] 845 (superficial velocity)5 7|
Fog, F, AT ok HerldlE vEorR
ZAEela Wetted-Wick Columnell 2] <#xle] gk
of wiE FEEAHALLEAS (K,a)el elaelet,
Aol FEke] whE wIE ®9l Wetted-Wick

/) el

Table 4. Performance of wetted-wick column in
18.44 mole% CO,H,0 system.

Inlet Inlet CO, CO,
Gas Rate Liq. Rate Inlet Outlet

(cc/min cm?) (g /min cm?) (%) (%)
4.843 3.713 18.44 6.89
7.476 3.713 18.44 10.16
9.877 3.713 18.44 12.06
12.122 3.713 18.44 13.18
14.531 3.713 18.44 14.03
16.882 3.713 18.44 14.62
4.843 4.247 18.44 6.07
7.476 4.247 18.44 9.49
9.877 4.247 18.44 11.45
12.122 4.247 18.44 12.67
14.531 4.247 18.44 13.60
16.882 4.247 18.44 14.25
4.843 4.594 18.44 5.56
7.476 4.594 18.44 9.18
9.877 4.594 18.44 11.12
12.122 4.594 18.44 12.40
14.531 4.594 18.44 13.32
16.882 4.594 18.44 14.04
4.843 4915 18.44 5.17
7.476 4915 18.44 8.75
9.877 4915 18.44 10.86
12.122 4915 18.44 12.14
14.531 4915 18.44 13.10
16.882 4915 18.44 13.80
4.843 5.417 18.44 4.77
7.476 5417 18.44 8.30
9.877 5.417 18.44 10.44
12.122 5.417 18.44 11.77
14.531 5417 18.44 12.80
16.882 5417 18.44 13.52

sistZs H263 M43 1988 8H



Wetted- Wick Columng o]&

5
| System: CO2-H20
Packed Tower
g Wetted-Wick Column
3 . e
mE ,,’ g’
o
o
s b - & o
] L a &
™) I nu{cp
z | 7
4
X
w
8
]
(18 § IS L P
1 10 100

Liquid Flow Rate, g/min cm?2

Fig. 2. Comparison of Ky;a between the wetted-
wick column and the packed tower in COy
H0 system.
- Wetted-Wick : (£)11.06% CO,, R.T.=
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Fig. 3. Comparison of HTUyg between the wetted-
wick column and the packed tower in CO2
H,0 system.
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goed ool el DL ol ()] Ao,
A Tle) e, FHA FRelA B4a

o2, WEgel Syl

g5 Aeulo) gk 5o &

] 44 (pumping)oll At
Fxpz} 7l ",

3-2, RHHLE HE

Wetted-Wick Column®l +9} &7& <173he]
A% g manometer (B | F)&E &3t columnel]
o3 gtHzels FAslde Hel dlollM=
qtEAlo]l viehR] ekgkel, g EAle Fukst

712e FAeH14]3= ©e, £ Wetted-Wick
Columnel| A+ AA7F A7) (wick)E Bt 20 7]
A AxE Adg dl Frke F2r] «ifolct,
Wetted-Wick Column® stai&Ale] 79 glvks #
AL Yo FAT|A A AL He|dgo] FFAE
FRohe A fEke] Folel Hed glong tigian)
o] Azoll HE Aol Sak =l gl AAH A
< A =,

Fig, 49} 5& oiale] f-gkol vlaisle] Keca?l 57t
e BodFe, Aeslopd FF7|A 2Ae] 11,06
mole% CO,(Fig.4)% 79} 18.44mole% CO,
(Fig.5) 2 7Folvt 5943 A4 FelldEe Koeadt

+ X
MU rke o

>

=

r&r

HWAHAK KONGHAK Vol. 26, No. 4, August 1988



376 o )

2.0
System: 11.06 COz(mole %)-Hy0
£ 15}
< —
" " /g %
LE) g — & o °
a—— o
g o
E 10}
Lo
,&; X G:17.20 cc/min cm2
= < G: 14.79
z (JG: 1243
2 05} A G:10.09
] OG: 7.64
O G: 4.95
0.0 N \ N L .
3 4 5 6

Liquid Flow Rate, g/min cm?
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NOMENCLATURE

- interfacial area, cm?®/cm®

: overall volumetric mass-transfer coefficient
for gas phase, g/min cm® atm

: overall height of transfer unit based on gas
phase, cm

. liquid flow rate, g/min cm

: gas flow rate, cc/min cm?

. retention time based on superficial veloci-
ty, min

. Wetted-Wick Column

2
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