- Bipjed 7L =8F Vol 5, No. 2, pp. 33-36 (2015) Copyright © 2015 ICT

ISSN : 2233-8667

A
Rl
ofm
=
R
R
)
ol
o=
it
orl
o
=
=
H
=
of
=
o
=
<

RERESLE:

Gh,}

Manufacturing of Packing Materials for 3D Printing and
Evaluation of their Performances

Hwa Young Lee" - Young Min Choi” - Yeon Ki Hongl)*

I)Department of Chemical and Biological Engineering, Korea National University of Transportation,

50 Daehak-ro, Chungju, Chungbuk 380-702, Korea
Z)Department of Energy System Engineering, Korea National University of Transportation,
50 Daehak-ro, Chungju, Chungbuk 380-702, Korea
(Received 2015. 11. 02 / Accepted 2015. 11. 23)

Abstract :

In this paper, the development history of random packings for several generations was briefly introduced.

We demonstrate the application of 3D printing to the fabrication of Pall rings, directly using computer aided design
(CAD) models. The CAD was used to design Pall rings with different number of blades. The models were then printed
by using UV curing of acrylonitrile-butadiene-styrene (ABS) resins. The results show that 3D printing is a promising
method for producing precisely controlled packing materials. It is also expected that 3D printing is helpful for the
fundamental studies of highly efficient packing materials with complex geometrical shapes.
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Fourth Generation (Late 1990’ s)

Raschig Super-Ring

Third Generation (Late 1970’ s— 1990’s)
CMR Ring IMTP Ring Fleximax

Nutter Ring

Second Generation (Late 1950’ s— Early 1970’s,
Pall Ring Intalox Saddle

First Generation (1895 — 1950)
Raschig Ring Berl-Saddle

B «

Fig. 1 Development history of the random packings of
three generations."
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Fig. 3 Pall rings made by a 3D printer. Raw material is
ABS resin.
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Table 1 Characteristics of Pall rings used in this study

Pall ring #1 Pall ring #2 Pall ring #3
A& ABS-M30 ABS-M30 ABS-M30
=7] (in) 1/4x 1/4 1/4x 1/4 1/4 x 1/4
Efol= 6 8 10
FAHEE
(kefm’) 133.84 135.95 144.57
22 )&
AT 786 786 786
(pieces/m”)
T=E (%) 81.72 84.15 86.00
ABS Z2x]0| T}, B 1ol 4 A2 1B 4] A O

ZAgslE o] 8] AFE-E] 31 Q1= Pallring & 2 A5}

o 2in &% Gl T3 78 A& 1/4in 27| 2 ¢

791 391} Pall ring ] geometry A 5}0] U2 F4= 54

2 3157] 919 E Wwlo) o 42 671, 870, 107}
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= WYk AUHE Fig. 29k 30 Lheh lek.
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Fig. 4 Column packed with Pall rings produced in this
study.
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Fig. 5 Schematic diagram of CO, absorption apparatus.
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Fig. 6 CO;, removal with CO, loading in packed column
with each Pall rings (Absorbent: MEA).
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Fig. 7 CO; removal with CO; loading in packed column
with each Pall rings (Absorbent: MDEA).
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