ISSN 1229-1889(Print)
ISSN 2287-9005(Online)

J Korean Soc Qual Manag Vol. 43, No.3: 359-372, September 2015
http-//dx.doi.org/10.7469/JKSAM.2015.43.3.359

QFD 7|¥E 0188 53 RE7IA &N 0l

Study of Development of Selective Removal Adsorption Ion
Exchange Resin Materials for Fabricated with
Chemical-biological Cloth by QFD

Song, Hwa Seon - Koo, Il Seob ™ - Kim, In Sik ™

! Department of Industrial Management Engineering, Namseoul University
“ Department of Applied Chemistry and Biological Engineering, Chungnam National University

ABSTRACT

Purpose: Through studying the expert’s and non—experts panel responses to the questions regarding the
attributes of chemical-biological protection cloth quality in terms of the levels of customer demand and techni—
cal factors has been studied. We are applied to a QFD matrix with find out the relationship between the
selective removal efficiency of chemical-biological cloth and the guidelines of technical approach.
Methods: We fabricated several composite of ion—exchange resins with selectively permeable performance
designed to facilities water vapor transport and selective adsorption of the harmful gases. With these materials,
we characterized on the selectively permeable performance to identify ion—-exchange resin with chemical-
biological protective cloth.

Results: Results showed that ion exchange materials possessed performance with selectively efficiencies
as NH3, SOx, NOx and HCI gas. The selective adsorption amount of ammonia and hydrogen gases were
90-80 ug/g with TRILITE SCR-BH sulfonated ion exchange resin. The PP non—-woven/ion exchange resin
adsorbent materials possessed performance with water vapor permeability were 1,100-1,350 g/m2/day, it’s
was two times high value compare with activated carbon. With these materials, we characterized selectively
removal efficiency to identify new ion-exchange material with chemical-biological protective capability.
Conclusion: This study shows that a QFD aids in deciding with of the adsorption parameters to optimized

with chemical-biological protection cloth manufacturing.
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Ion exchange
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Figure 1. Design of selectively permeable materials for chemical protection.

Table 1. Physicochemical properties of ion exchange resin

Resin
TRILITE SCR-BH AMP-160
strong acid, (-SO3) | strong base, (-NH2) IXE~100, (~SO3H) IXE~700F, (-NH3)
Parameter
lon exchange
1.9 1.2 3.3 2.0

Capacity (meq/g)

Water uptake (%) 43~50 38~45 - -
Surface area
300 300 200 200
(m2/g)
Air permeability >200 5200 5250 5250
(cc/m2)

—
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Figure 2. Schematic diagram of gas analyzer system. (1) gas, (2) mass flow controller, (3) gas
mixing chamber, (4) 3-way valve, (5) adsorption column, (6) 6—port valve and (7) analyzer.
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G: Weight of penetrant(g), t: time(day), A: Cross—sectional area of samples(1.54cm?2),
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Figure 3. HOQ of chemical-biological protection capability with ion exchange resin.
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Figure 9. Breakthrough curve of HCI gas according to AMP-160 resin content;
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