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7t dojdetm HeA =z At

BT e $olE TRERA E vAE A
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(L WWHE &FA g mERaT
Natural Rubber 0.15 0.22 0.19
75/25 Butadiene/Stylene Copolymer (SBR) 0.13 0.37 0.34
82/18 Butadiene/Acrylonitrile Copolymer — 0.22 -—
70/30 Butadiene/Acrylonitrile Copolymer —_ 0.06 —
60/40 Butadiene/Acrylonitrile Copolymer 0. 004 0.04 0.23
Butyl Rubber (Polysarbutyl 400) — 0.02 0.16
Polychloroprene(Neoprene GN) — ~0.01 —
(2) Diethylhexyladipate 25 1% &7 te WKL+
Natural Rubber — 0. 26 —
75/25 Butadiene/Stylene Copolymex (SBR) — 0. 40 —
60/40 Butadiene/Acrylonitrile Copolymer — 0.20 —
Butyl Rubber (Polysarbutyl 400) — 0.24 -
Polychloroprene (Neoprene GN) — 0.06 —
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(& 3 KREIR0] § Ozone i
it &2 £ i) i £
Acrylic ester-acrylonitile Acrylans
Chlorosulfonated polyethylene Hypalon
: 2-(2'-Cyanoethoxy)Ethyl acrylate Vyram
Group I. Ethyl acrylate-chloroethyl vinyl ether Hycar 4021
Fluorinated silicone LS-53
Monochlorotrifluoroethylene-vinylidenefluoride Kel-F Elastomer
(RHm 2 it Poly (1-1-dihydreperfluorchutyl acrylate) IF4(Poly FBA)
gzone el 3 Silicone rubbers Silicone Rubbers
=2 Vinylidienefluoride-hexafluoropropylene Viton A
Ethylene-propylene copolymer EPR
Ethylene-vinyl acetate copolymer Levaprene
Group I Brominated isobutylene—isoprene Brominated butyl(Hycar 2202)
éjzf)%ea?;;]i E Isobutylene-isoprene Butyl Rubber (IIR)
o D
g;{i‘; %%"1}]_ Polychloroprene CR
o Ax #H) Polyurethane Genthane S
Butadiene-acrylonitrile NBR
Group TI. Butadiene-acrylonitrile-carboxylic acid - Carboxylic Elastomer (Hycar 1072)
(REHe.= W Butadiene-stylene SBR
Ozone {£9]  4 | Bytadiene-vinyl pyridine Philprene VP
1Az Ozone | ¢is.1.4 Polyisoprene NR, IR
BIEAE BB | Polybutadiene BR
2 3 A) Polysulfides Thiokol
Polyurethanes Adiprene B,C.

£ 79 Group()ol Hste Aolx wheka Ozone Bh
JEFZL Ruffe] Aol g
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3 AEM2Z Wi Ozone fhe] glont WHEHe] S
KA A WLR wheh2ol NP2 F FES] Rheologycal
T A BEts] A2 fif Ozone ko] uir 2
Z o)

Isobutene-isoprene Rubber ¢ i} Ozone #:2 7Rfy
FE 42 A &3 oelq IR & Ragfnpse
Zo ka4 EE Yoy At Ae AQEs
fif Ozonetfe] $& A& ®WARSAT. pbol IIR & fuzg
WRRE] kel A Wi} Ozone #:o] B4#82 F 3 Over Cures
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FEARE &) I
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o NN'-#E#fi-p-Phenylene Diamine 3#

o 1.2-Dihydro-2. 2. 4-Trimethyl Quinoline 3§

(2—1) p-Phenylene Diamine &2

Aniline 2 Diphenyl amine € SBR o] # a4 fi

Ozone fﬁgO 749] gl o1} Amino, Alkylarnino e

p-Phenylene diamine &} %ﬂ?ﬁé‘,ﬁb = o Ozoneﬁ" 1}
e
Cox = Shaw Zgo] “E:E Arylene diamine 9]
fit Ozone %HEE HEdd #HHR M Ozone kol wA &
Em g HRE 83 2o HEAT
@ Amino Zz8} 9] Yol sk EE BT
=3
@ 1@l B#IEE 1= p-Phenylene diamine &
BIRIEE 27X &2 AR FFET HejA et

@ Exo) Aryl BEES 71 fahe Alkyl Bt
2 7+ A ®r dojavh
@ ol Amino 27} FiAsHs para>ortho> meta

9 oz WENF BP e
® #EF F2% Ayl BiELE: e LEWe &
—if Alkyl 25 b2 feadpas R o
Thelin # Davis &= N, N'-E#1-p-Phenylene diamine
389l W Ozone fhol = A& N-Efidte) #EE s

&E O
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© A N,N'-Diaryl-p-phenylene diamine g%+ N,N’-Dial-

kyl-p-Phenylene diamineff ®.t} Qo= 3z, N-Alkyl
N’-Aryl-p-phenylene diamine ¥§+= Diaryl I3} Dialky
o e #HEE “ebd s ¥dh NN-Dialkyl-
-Phenylene diamine 0] A= N,N’-Disec-butyl-p-
Phenylene diamine o] %3 i Ozone f:-2 el
v ] Zn = Eike]l RIMEE FHEAA &
oz gen NN'-bis(l-methylheptyl)-p-Phenylene
diamine 3} N,N’-bis(l-ethyl-3-methylpentyl)-p-Phe-
nylene diamine o] TR = 9. NN -dialkyl-p—
Phenylene diamine 3§% Methyl fbatd #EB9 Ff
Ozone & Rz 5o ¥ BREE BP T +
9&¢ BREAAL '

N-Alkyl-N’-aryl-p-phenylene diamine 3Fro]lA
Isopropyl, sec-Butyl £:9] E45F 89 sec-Alkyl #£Z 7}
A fAte) W Ozone fo] EHe . = N-Alkyl-N'-
Phenyl-p-Phenylene diamine 3§¢] N-Phenyl ko] Alkyl
#£% golw ff Oonefho] stz =+ Bk
fr@7} Parafiolz = 3jF7 744 25z o

Cox = #ijftst wulelzrte] N,N'-Dialkyl-p-phenylene
diamine ${9] fit Ozone ZiE & #o] EiEks: 144
B g R ot & Tucker o Veith 7} EHE
Fof Alkyl3ers) o] 914 o Di =i Tetra alkyl
{£3 p-Phenylene diamine 3§+ Ozone B iL%hE 7 B
#% A¢ BRKIH

<F 4> p-Penylene diamine 72 Ozone [} HE
FIgG )

p-Phenylene Diamine o] 55858

{1] N,N'-Dialkyl-p-phenylene diamines

! RI

! = |
R—N—_>—N—R

R :sec-Alkyl or Cycloalkyl
R’ : H or Methyl

N,N’-Bis (1. 4-Dimethyl pentyl)-p-Phenylene diamine

N,N’-Bis(1-Methyl hepthyl)-p-Phenylene diamine(UOP 288)
(N.N'-Di-sec-octyl-p-Phenylene diamine)

N,N’-Bis (-Ethyl-methyl pentyl)-p-Phenylene diamine(UOP 88)

N,N’-Dimethyl-N,N’-bis(1-methyl propyl)-p-Phenylene diamine

N,N’-Dimethyl-N,N’-bis(1-methyl heptyl)-p-Phenylene diamine

(1) N-Alkyl-N’-aryl-p-Phenylene diamines

H H

L
R=N—\_

N
7 N—Ar

Ar: Aryl

N-Isopropyl-N’-phenyl-p-Phenylene diamine(3C, 810 NA etc)
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N-(1-methyl propyl)-N’-Phenyl-p-Phenylene diamine (Flexzone 5L)
(N-sec-Butyl-N'-phenyl-p-Phenylene diamine)

N-(1-methyl heptyl)-N’-Phenyl-p-Phenylene diamine (UOP 688)

N-Cyclohexyl-N’-Phenyl-p-Phenylene diamine (810, 4010 etc)

(] N,N'-Diaryl-p-Phenylene diamines

I]{
N
Ar—N S/

|
—N—Ar

N,N’-Diphenyl-p-Phenylene diamine (DPPD. H. etc)

(2—2) 2.2.4—Trimethyl-1-dihydroquinoline
BE-A

6-Ethoxy-2. 2. 4—trimethyl-1. 2-dihydroquinoline ¢}
it Ozonetke] & AL ¥y <84 g Kil-
5.2 SBR Aol gle] Al 2.2.4—Trimethyl-1.
2-dihydroquinoline 9] [} Ozone Yo vl X = {LEBHEE
8 e %A oEthoxy radical & 74 L&y
of BfalA 3,429 ZEESS KFFMA = it Ozone
ol £= ot B Amine o KEETE Methyl
#2 FHstd fif Ozone fh& EHslA ETHS. =
6-firol delstxl BiiES B4 BT &5 Alcoxy
Bff2E B#F T W Ozonef: & xojAml t-Butyl
t-Amyl, t-Dodecyl3t %9 Alkyl B = %t
ETET 6-fre] BFE o A} e 9 Fesl w
Ozoneft:of] M E s}z Amino, Alkylamino, Dialkylamino
= Jif Ozone o] &8 BT (FE5)o 2.2.4
Trimethyl-1. 2-dihydroquinoline % Ozone Bi-#|2 7
3t

bourne

(& 5 Dihydroquinoline S8

i

Y
AVt
‘ N
X’\/\I/ 8

CH,

X : Electrondonor group

6-Amino-2.2.4-trimethyl-1.2-dihydroquinoline
6-Diethylamino-2.2.4-trimethyl-1.2-dihydroquinoline

(& 6)

6-Ethylamino-2.2.4-trimethyl-1.2-dihydroquinoline
6-Ethoxy-2.2.4-trimethyl-1.2-dihydroquinoline (AW)

Braden 7 Gent &= p-Phenylene diamine ;% Ozone
B51-#lE Ozone cracking & Heo]l vl NS [EAME
5% #Ehnstz, 6-Ethoxy-2. 2. 4-trimethyl-1. 2-dihydro
quinoline & EERFES O &EASIA Ozone Cracking 9
BREEE S W ddx gtx @9 King & N-Isopropyl
-N’-Phenyl-p-Phenylene diamine 3} 6-Ethoxy-2.2.4
trimethyl-2. 2-hydroquinoline 9] $fFH%hE ] Ol A &
Bl 4 BReR HHSTE A 29 F2 URE
BT E TR

(2—3) #Hthel Ozone Bfik-Hl

ML e 2 R/HE k& itel Karmitz = Dithiocar-
bamate 3§ Sundate ¥§5 9] &% Nickel b&i& #HH
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