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Development of Functional Polymers by Radiation-Induced Graft Polymerization and
Typical Application of these Polymers

by Kunio FUIIWARA

Radiation-induced graft polymerization (RIGP) enables the production of separation functional polymers while retaining the physi-
cal characteristic of an existing polymer shape. Ebara’s RIGP process, in use for more than 2 decades, has been proven effective for
manufacturing ion-exchange, non-woven fabric for filtration in air and water purification. We are also involved in the sales of grafted
filtration material. The following introduces the RIGP process, including some examples of application.

Keywords: Radiation induced graft polymerization, lon exchange, Functional polymer, Non-woven fabric, Chemical filter, Electro-dialysis, Anti-bac-

terial activities, Electron beam, Polyethylene, Radical

1. U &I

777 REw)ERER [HER] LIEN TS, )
YHR 7 9 7 NEAEIIAR 7 1 VA% EAOES TH
B ITHU SRS 2RI LT, Fiic et s
5 [HER] ZALAMEATIEMTH S, [HEER]
(777 M) FEMICEAEHEEGTLo2D ERAELT
Who A DYAFER a—T 4 VT ERR Y, HER
) 7% EY B R B OB LEZETH B0 BEFFD
MEZFHLC, e W82 45 T&507T, Kiglk
B THRORIE L LTERL TS, i 57
FEABEOHEEZRLICE LD, i, EHMoRmE
MY THL, WICETHREZEATEZ 2720, HKr 7
7 MEAE L EMMOREGE HELERES KRS,

MR BB IC BT 2 B 7 7 7 P EA DRI,
1985 4E I H AR F- kgt w78 (B H A5+
TIWFFEBRFEAERE) 1B WC, s 5 7 PEAEOR
BAZIT L XIHE %0 BIGHIZERTCIE, B 7
T INESEFHALT 74 VARLIEO BRI E 1T -
TWTh 2 ZORPEL LT, K BRI

R1 W77 P EALEORE

Table 1 Features of radiation induced graft polymerization
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Applicability to arbitrary shapes of existing polymers
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Strong immobillization by covalent-bonding
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Non-crosslinked structure
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Radical (starting point for graft polymerization) formation inside
trunk polymers as well as surface of the polymers
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No additives for radical formation (irradiation) like initiators for
chemical reaction
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Photo 1 Continuous electron beam grafting system
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Photo 2 SEM image of ion exchange non-woven fabric before
grafting
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Fig. 1 Reaction scheme of ion exchange material by radiation induced graft polymerization
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Fig. 2 Performance data for ammonia removal
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Fig. 3 Basic structure of electro-dialysis
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Photo 5 Ion conductive spacer
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Photo 6 Cartrid g e filter for metal removal
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Table 2 Performance data for antibacterial activity

ARERTH [ IRERES TR
Microorganism Transcription method Absorption method
(Antibacterial activities | (Antibacterial activities
under dry condition) under wet condition)
TR | ARERIE | BAERE | 18WERfA
Immediately | 4 hours after | Immediately | 18 hours after
after transcription after inoculation
transcription inoculation
W7 N BRI
Staphylococcus | 8.3 % 10° 16 x 10° 1.8 x 10" 600 LLF
aureus
Jiti 9& 2 AV
Klebsiella 8.6 % 10° 600 LA 2.1 x 10" 600 2L
pneumoniae
MRSA
Methicillin ) ,
resistaant 69x10° | 40x10° 2.0 x 10" 600 LT
Staphylococcus
aureus
I2k n
RBER ] 81x10° | 600WF | 23x10' | 600LATF
Escherichia coli
IR
Pseudomonas 5.7 % 10° 600 LA 2.1 x 10" 600 LT
aeruginosa

SRR AT O 2 7 TR 35 ug/cm?

Todine concentration of tested non-woven fabric : 35 ug/cm?
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