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Abstract : In recent years, packed column has been widely used in separation processes, such as absorption, desorption,
distillation, and extraction, in the petrochemical, fine chemistry, and environmental industries. Packed column is used as a
contacting facility for gas-liquid and liquid-liquid systems filled with random packed materials in the column. Packed column has
various advantages such as low pressure drop, economical efficiency, thermally sensitive liquids, easy repairing restoration, and
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noxious gas treatment. The performance of a packed column is highly dependent on the maintenance of good gas and liquid

distribution throughout a packed bed; thus, this is an important consideration in a design of packed column. In this study,

hydraulic pressure drop, hold-up as a function of liquid load, and mass transfer in the air, air/water, and air-NHj/water systems

were studied to find the geometrical characteristic for raschig super-ring experiment dry pressure drop. Based on the results,

design factors and operating conditions to handle noxious gases were obtained. The dry pressure drop of the random packing
raschig super-ring was linearly increased as a function of gas capacity factor with various liquid loads in the Air/Water system.
This result is lower than that of 35 mm Pall-ring, which is most commonly used in the industrial field. Also, it can be found that
the hydraulic pressure drop of raschig super-ring is consistently increased by gas capacity factor with various liquid loads. When

gas capacity factor with various liquid loads is increased from 1.855 to 2.323 kg

"2 m? S hydraulic pressure drop increases

around 17%. Finally, the liquid hold-up related to packing volume, which is a parameter of specific liquid load depending on gas

capacity factor, shows consistent increase by around 3.84 kg’

significantly increases above it.

m™? S of the gas capacity factor. However, liquid hold-up

Keywords : Packed tower, Internal packing, Hydraulic characteristic, Pressure drop, Gas capacity factor

1M 2
&Y A0k}, AU, t7l09 YAAY FoIA F
5. 84 35 97 5 2UEe UTHOR 32 FAYL
A8 GEHI3L AL B AN, BL FAEY, &
o HeRg 5 /15H 9442 7bY B ohet w2 Ao
8%, oA 24 9 §AR% o] 5 Hu] 290 YolHE
43 FAL A1), BIBBAAIAE B BEL
Fo) WYL w7k A0 GEUoL Fales S0t 2L B
kg Hejshed 328 40l ol A8H1 Atk 53,
A W
2

o HHEL ZHst] J1A-AH 7] HEwA
g4Ql &

QY %+ 5L A

Al ol UG AHRTNE 7HXA HHH4]. F

packing)-> 7]%%43_% —_,’-(sphere) 2 (ring), MS(saddle) 5 ¥

4 37|82 AMEE I Qith olet FX
P

ZE(internal

offl
gl
£
o
o
[¢]
)
:ﬂ
){l

E-2 27]9+& raschig rings
= ¥3E FHA
pall-ringZ} intalox saddle FO] ‘{%O] AREET QITHS). FE AA
oAM= A FSHERTGE 22 F7], § 71iﬂ-°ﬂiﬂ 4=
9, B2 dEEEE THE AER FHY SHES /Esto]
Algolal Qlom, HEZAOF hiflow-ring, vasring, super-ring,
super saddle, hackette, top-pacing, envi-pac 5°] %1TH3,6-9].
olPE FUEES F4 o] 45 Yol 4 w2 vEuL
% ARas A A TARE S G
AS HAsksto 24 425t 4 EZAY EAS &0 _5z4
o] Balg g 2 s A A ot wek] FAE
o4 4 9 Eden Y Aosoz nng 5
E9 A2 Y A 2 A o] m- o
QHTH(3,10].

2 AFolM= ARSI HiEEHE dVedEd E
S7IAE B Aotd @A g2 AT drled W
A el SAEY aeAl dAE st £94 E40]

2 % 71A] ¥E9] pall-ring?} Raschig super-ringS 5215}
of A5ttt £3], o]59] 7|5ty EA] & SH"E Y

>

L

¢

nm{nn:

FSE
ok
filo

FolxAol et A
load) & 7}A-83FQ1 R (gas capacity factor)of] THE AR
“(dry pressure drop), ~28+% Q&4 (hydraulic pressure
drop), HAgF(liquid hold-up) HZIE B35 S4% AR
£ =357 sk

1357 skl A ESKliquid

el

2.4 9

g5 AHl= =0|(H) 1400 mm,
0 mmo] FAHES 7|Nto s FAY HeR=E J
ol A% AAAGYABL, B2), AAE SR =
Aotz FFHIP), AR A9E HAE FLsHA A
st7] 1%t 2Hj7I(D), 3" shiofl el AHE st
HIE(P2) 5= FA4=0] itk T1E|al AA & kA [ -
& XEFAE o8&t A9 42 245N, U-vker]
g, AANHeH g, A5 B4 QA ZIARA TSS9 4
4 7tAsEE SAoH o2t A LS dulo digt
A% 9 ARIE Figure 19 YeRAQIOH, o5 ARFo] st
of Table 16] ZFeFS] AAISGILE 2 AR 714947
o 4% WAg ¥ol7] oto] BH B4l UL T /1A &
&9 pall-ring@} raschig super-ring AR&slo] SAH W&
ol 960 mm Eo|& FHsto] At F 7] FHEC] o

Table 1. Specifications of experimental equipments

Equipments Specification
Packed bed 9300 mm x H960 mm
Blower 30 m’ min’
Liquid distributor 0260 g‘f;gg iiszt)r ibutor
Demister 7350 mm, Polypropylene
Packing material STS 304
Feed pump 0.5 HP. Richard Halm (Germany)
Gas analyzer (NHs) BINOS (Germany)
pH meter Range 1~14
Liquid storage vessel 600 L x 2
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Table 2. Characteristics of Pall-ring and Raschig Super-ring

Packings d N v Sa
(m) (m”) (%) (m’m”)
Pall-ring 0.035 13,800 94.5 153.0
Raschig Super-ring 0.025 18,428 93.1 150.0
d, : Diameter of packing
N : Number of packing per unit volume
& : Relative void fraction of packing
S, : Surface area of packing per unit volume
100
T = Z
Air System o
-~| Raschig Superqing No.1, metal |- i o
295K 1015 mbar

dP1, dP2, dP3, dP4 : U-manometer, S : Inclined-manometer,
R1, R2, R3, R4 : Rotameter, L : Humidifier, V1~V10 : Valve,
G : Gas blowe, W : Recorder, A : Gas analyzer, K : Column,
P1, P2 : Pump, B1, B2 : Liquid storage vessel, D : Distributor

Figure 1. (a) Schematic diagram and (b) photograph of absorption
and desorption apparatus.
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Figure 2. Pressure drop of dry bed filled with 35 mm Pall-ring and
25 mm Raschig Super-ring as a function of gas capacity
factor in air system.
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Figure 3. Hydraulic pressure drop of 25 mm Raschig Super-ring as
a function of gas capacity factor with various liquid load
in Air/Water system.
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Figure 4. Hydraulic pressure drop of 25 mm Raschig Super-ring as
a function of gas capacity factor with various liquid load
in Air-NHs/Water system.
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