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1860F G. Williams7} R ILF+ isoprene°]
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Early historical discoveries

1860 G. C. Williams Isoprene structure
1879 Bouchardt Synthesis of rubbery solid
from isoprene

1892 Tilden

1900 Kondokow

Synthesis of polyisoprene
Polymerization of 2, 3-dime-
thyl butadiene

1901 Thiele Polymerization of pipery-
lene

1909 Hoffman First synthetic rubber pa-

tent

Historic summary of research
leading to specially elastomers

1911 First production of methyl rubbers

1920 Staudinger’s theory of polymer molecules

1920 Condensation reaction for polysulphide rub-
ber

1921 Nieuwland-polymerization of divinylacety-
lene

1927 Emulsion polymerization of polybutadiene

1929 Copolymerization of butadiene and styrene

1930  Copolymerization of butadiene and acryloni-
trile

1932 Neoprene introduced

1934 First production of nitrile rubber

1942 First production of butyl rubber
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the History of Stereospecific Polymers

1951 Carl Ziegler
1951 J. Natta

Stereospecific catalysts

Copolymerization ethylene

and propylene

1954 B. F. Goodrich = Cis-polyisoprene-aluminum/
titanium

1957 B. F. Goodrich Cis-polybutadiene-cobalt/
aluminum

1956 Firestone Cis-polyisoprene-butyl  li-

thium

1956 Phillips Cis-polybutadiene-titanium/

aluminum/alkyl

1961 Esso and Ethylene propylene rub-
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Dirt 0.05
Ash 0.5
Volatile matter 1.0
Acetone extract 2.8
Nitrogeneous substances 44
Rubber hydrocarbon(Indirect) 91.25
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7eRA%%/5 (MRRDB  Malaysian rubber research &
development) 3} Z#i Ao} T FAEEEPE MR-
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3t slow 53 el Aot I (RRIM)
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AL o] REES] FHMel FA st
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mEste 24 #Ed ENRS 23 9rh. EIRS
NR =] 29} 3EEERE (peracetic acid) 3 KEAA
devh. 1Y 49 #9= NRY epoxyltE et
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(NMR) ¥ #/E%UK spectrum(IR) 2.2 IFFE
A & 4 den =3 IR ¥ TESNE 5
epoxye] SRS WEE & ok 0 Kx2T S
epoxy{t3t glass EBRS LRI 17 49

Epoxyit K&K ZF(ENR)

T,(0)
|
8

1 1 Il J.

25 50 75 1001
Epoxyft® (mol %)

2l 4, KRZFY epoxylt ¥ epoxyltEES}t Tg2l
e
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o},
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120}
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3 - .
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23] 3
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EERE R
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.

% 9. ENRY ZEHREEME(RIE BE 200)

el B
Polymer/blend (m:“cs%N?flfm)
NR 276
ENR—10 145
ENR—25 6.0
ENR—50 1.9
IR 14
Bromobutyl 14
ENR50/NR=70/30 35
EN50/NR=60/40 44
Chlorobutyl/NR="70/30 41
Bromobutyl/NR="70/30 43
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el EE
ASTM oil No 1| 15 12 0.1 0.2
ASTM oil No 2] 28 3 0.6 0.3
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23Tl A 4AR BEAD % BRENE(%)
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EFHsL7) G2 oo} EdEf wyRA
FH uFolvh (¥ 5 2). 13 6= ENR
259} Helr]el FTF (BRI blend Mol wE
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EASA 9 i B m R (GR 9 BR).
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bromobutyl 59+ A9} 2L EFI MrtEH
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o} A tH(F 10 2H). ENR 50 ASTMiZE) otk
i e ABSS 1< NBR(nitril &8 34% )5 79l
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ENR< i@tte] 917] "o PVC, CR, NBR#}9]
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cord-} conveyer belt®] EEHIZ FHT 7}
otk 919} o] KK F9 2dE epxoylt
sto] Q& A2 ENRS KASLF 7} 2H7] Z8he
PEES Zba gl7) Wl A28 FRBREe] #A
=), 23y ENRS Siftel A fifmtke] T
Hc} 1 ENRE eholo] Edl = 2.7 2 IR ol =
silica® EL&she] WS m EAIE o A
it EEEME o) (R T ¥ich, ¢ 2% S Bl ¥
ez AzHE

(2) BHRKRLDZ(LNR * liquid natural rub-

ber)

KHRIFY HTES AA e FHikde o
21742 (LEgyel Jiike]l A 23 A
Fitkol KR IR B SHH A nitrobe-
nzeneS WINKEA 7= Hikolth of wizh&
& 28 70 el STES § 10,000 #

\ Ph

=+ o }
...,....> 0 N,
S = G
Ph N

]
M Ph
=0+ +.0
-N
Ph
12| 7. Nitrobenzene©ll 23+ KRTF-2] BEZ.
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Bk, ¥45Fv Kol carbonyl®EE zZtw
31 7] "ol biohydrozide 241 $KIER FE-& A%
7} itk

a7 8ol KARILT 5 F#7} p-chlorophenyl-
sydnone°l| ks U=l AAUESE el
1=

Cl
a-—w>=\——-s : "
N —C
7 AN
NR l N C
N/ o
ca 0
N

é é
N, N,
c+N c—H N Sc-H

N0 NI

72l 8. Sydnoneol k3 KKRF-o] FEHUIET.

Sydnone-& KA 59} ko] internal mixers ol
SEAA 170TA A 18R BE hnzstd # 18,
000RE K5 F&S LNRE 2% 4 k. &K
MRPRAI A= 3to] AA o274 HTES
e M Z¢ LNRBES BB, o) Fifdike s
9HE LNRS ofdli o} 2 EBE 73 qlch

O FH25e HEFRSMBEA KEte] gl

o}

@ KRZR9) S L HTEE WS A

sto} EEMS M EAIA

@ Biol 92 BT REE e 1T e

g Slth.

LNR9 BF%E+ MRPRA % Z 89| 1 F-HF3ERT
(IRCA)S Z2AER A 3t slow ABERE
2 o}x 2] 7}el 9l olo) B e] T~ E(Ivory coast)
A A #AESIE T LNR B2 ofefi o} 2}, F,
KX polyisoprene B+~ 8 B3R 71 T, pheny-
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Bhenylhydrazine

KUUU

l} @ LES
@ s wEf

M
@: e 2s) B

QBT 20 |E, RE/LH
12! 9. LNR®| 4AETEE.
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