SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

FYUIKRBIZE T BT LB OB EEEEN

=&, M
M AS KBS AR A — N E—F 1 THA TV REK

https://doi.org/10.15017/26576

HARIER : UK, 2011, X (%) , FEEL
N— 30

HEFIBAMR



AR DE

KPDOA Y ATIFEFICE OB N2/ L, RS, DF%RITEERBROK~EEL., EY
LRV, ZNHOFED-D, AEMORREEZBNE Lz FAK, HKOESO S IZB DT
T ORANEML TWb, — 5T, A VOB LIEK, Wb b A4 kg I a4k
A LRI, BIEICEOARBEENELLDFFBBELS2OH D, [ TIEA Y ZxtLE
WIHtEZ F+ 5= F Lo a4 (EPDM) 8, KFETIEA Y LI X ViEE L
FRTNEWI | BEFOME L IIK LIEBEERRO N D, BRICBWNT, 4 v kFIzET
%3 LMELO BB G ORI, KICHEEIZTRAR TS 5, AKX TIIKEHITILLE LTEZAHS
IWHEPDME | (L FHILER 7 v FEITLO—FTHLARY (Zofbe =0T - ~FH 74 nm
TuvlLy-7hT 7R F LY) (FKM) OF Y LV KFIZE T D51 z88 % ffhr L=,

A KALER % DEPDMZR N ITAE A5 /12 A3 2R E S HBL L 72, Z OEPDMZ 1 D &
YEWE 1L, EPDMA F8HOBILAILIC L VIR FREILLEWEICHRT 52 &2 7 — ) =&
w3 (FT-IR) 5, A X v~ 7277 04— (SEC) ZHWi=x vy 77 X ) ¥—1 g
UHRERMN DRI Lz, S DIC, REEFICER LI=HIbn 4y kb~ a ZEHT 5 &
E bz, EPDMOEEN D L7z, EPDMEEBM L BEHE LK O—>2 & LT, RimDBIK
B MRS FRALDEIT L2 L2k . Y kDR RBNE~ELS BETH 2R 51T L
b EEZ2 N, £, KPICBTAF Y O HCHOMKISOBRBETERT I Fexv
VT J1v («OH) NEPDMODOAILA T & LTERT 2 Z &%, &Y 5 fRdEE L EPDMDO %L
WE OB O % RO BEREZIFE LRI w7, 8610, BRI EIC
L 0BT LB ER Ol EE NS, 4V VKT OEPDMD L biL, 4 v & OEERRAL
FOSLISMZ  sOHIZ L 5 EEHDOC-HIE A DKFEG R E bl s & Lo FSHS 25 B8
EEER % E L TnWb LS iz,

KBKEREE T4 Y VIKEREREABE L, BEEROFT 54> /K CTEPDM%E
JLER L7285 . EPDMEMIIA Y VK LRI~ 7 n BB 2 8B Lz, 72720, BEES
DOIAFET D4 L IKFTIR, A VKB COLEE L7235 A1l T, R s o4y 18U A3
KXVHEITL TV, ZofEE LT, EPDMEIEENHAL S, BIL 26T 5kEESE
DEPDMEEIFNENICIRZE LT K Rolo 2 & 8N 7 U VEDIEMHALIRBIZEEE S 41,
it DG WEFE L DRISHAE LT o Z ENFRE LTHEE SN, LERN-T, K
BAKREREE T4 Y VKPR TCTAMEEZERT 256, 4V 0 ET TRIEBERZROFED
EETIOIVEND D,

TLAO— KRR A LI —R T T v 7 IV D EEA LIZEPDMEZ Z Y UK
TP L-FER, I—R 7T v 7 EAEPDMOASILIC L 5 E X, v U WEAEPDM L D #F L
Molz, ZTORBEEASVDOERIZIZ, I—RLT T 7L U BOMENRNEELTWNWSZ LR
AL, Fo, EBOFEARWICAILZE&MEE LT, Y U KPICEBEEZ 0% A MR
FHL7CAE R, RILVEPDMICE EN D MM OZERIZ LY | HEBEEBHARE S Ep o> T,
TN ORERIZ, TAMEBHIELA SNTEBET CTAMOMWEDN, 20 T LMEO A Y K
BT OIS BE KITT I L E2REB LT,

A KL OFKMIX, EPDM & 138720 | ~ 7 2 REEEEITRO ool
Fo, FT-IRIERCSECIZ L 2 TR L 0, EHEEEOEMITRE D b doTz, ZHUXEHF
DC-FREADBMD TRETHDHZ L0, 7y R TOEE IVEREMEEIZL D . C-HIEA X
FTHF Y UROHE DRIENECIZS o Te B2 BTz, — T, AV VKA EFKMZ H



UTEE D JJFRERN DT EAL LT, ZHid, FKMOZERG A & L CTEA L7=EN A KL
BIZEoPb Lz LIc k) RO FORBEEDIRTEZFEEZI L ENERL TV,

AREmSCTHRTZE I, A Y VKPIZEB T 5 T AME OB LEB O ELEFRE DD THY |
B2 7o I BB O A oKIZRET D IAMERHE, HEAEICB W UEARHHRIND,

Abstract

Ozone is a powerful oxidizing agent, much better than typical chemical, and has an excellent ability to
decompose organic compounds. Ozone decays to ordinary oxygen after reaction with organic substances,
after ozone treatment is extremely low compared to that after conventional treatment, which uses chloride
compounds. On the other hand, reports on accidents which rubber products composed of cross-linked
ethylene-propylene-diene terpolymer (EPDM) used in ozone water are tended to increase. It is well known
that EPDM is excellent in ozone resistance. Despite this, EPDM has been degraded by ozone in water.
Accordingly, it is considered that the durability of EPDM against ozone differs between air and aqueous
environments. In this study, degradation behavior and mechanism of EPDM by ozone in water was
analyzed. In addition, resistance to ozone of fluoroelastomer possessing excellent chemical stability was
also investigated.

The surface of EPDM became adhesive and rough after ozone treatment in water. Fourier-transform
infrared with an attenuated total reflection mode (FT-IR ATR), X-ray photoelectron spectroscopy, and size
exclusive chromatography all revealed that the adhesive substance which appeared at the surface was
composed of lower molecular weight components caused by the chain scission of EPDM. The weights of
EPDM and total organic carbon in water, respectively, decreased and increased with increasing treatment
time. It cleared that the adhesive polar products at the EPDM surface degraded by ozone in water were
partly eluted into the water. Not only by ozone but also hydroxyl radical produced by self-decomposition
of ozone affected the degradation of EPDM in water dissolved ozone. Taking into account the fact that
hydroxyl radical (*OH) affects as degradation accelerator and the structure of the degradation products
which was revealed by nuclear magnetic resonance spectroscopy, following reaction mechanism was
predicted for the degradation of EPDM in ozone water. Auto-oxidation proceeds by oxygen and ozone,
after radical is produced on EPDM main chain by hydrogen withdrawing caused by «OH from C-H bond.
During the auto-oxidation process, rapid chain scission proceeded at EPDM main chain randomly.

Fluoroelastomer surface was not macroscopically damaged after ozone treatment in water. It was
resulted from excellent stability derived main chain structure. Meanwhile, Young’s modulus was
decreased and adhesion force was increased at the surface with treatment time. FT-IR ATR revealed that
ozone treatment in water decreased the number density of the cross-linking point, of sample in the vicinity
of the surface.



