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Chemical Studies of young Robert Boyle: Their Helmontian

Phase and the “Seminal Principles’

y

Hideyuki YOSHIMOTO

(Tokyo University of Foreign Studies)

Many scholars pointed out that van
Helmont's alchemy had a great influence
upon young Boyle's chemical studies. My
object in this paper is not to indicate the
Helmontian influence upon young Boyle in
general terms, but to analyze the exact phase
of chemical Helmontianism in the early stage
of his chemical studies. To do so [ first
showed by reading his Sceptical Chymist in
comparison to its early draft that young
Boyle adopted Helmontian chemistry as the
starting point of his researches in the material
world. Second | usage of
“seminal principles” in his writings.

My conclusion is that “seminal principles”
in his writings was used in two cases. First
he referred to that phrase when he argued the
generation and growth of minerals and

analyzed the

metals in the “womb of the earth”. Second
he used it when he treated of the creation
and propagation of the living bodied at the
beginning of the world. In both cases he
permitted himself to discuss it in the terms
of natural theology which was strictly dif-
ferentiated from pure physical treatment in
his way of argumentation. He supported it
by citing many writings on natural history of
his days. This discursive practice shows that
he followed the contemporary natural history
in respect of description of natural things.

Robert Boyle was a Helmontian in re-
spects of his views on the generation and
growth of minerals and metals under the
earth and on the chemical processes within
the living bodies.
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Methylisopren-Kautschuke
[ 2,3 Dimethylbutadién(1,3) |
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Modifikation
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H. Staudinger’s Research and the Birth of the
Polymer Industry in Germany:

Staudinger’s Research on the Constitution of Rubber
and the Path to Synthetic Rubbers (Part 2)

Atsushi TANAKA
(Polyplasties Co.)

In his study of natural polymers, H. Stau-
dinger took a circuitous way by investigat-
ing on synthetic polymers as models, such
as polyvinyl acetate, polyoxymethylene, and
polystyrene, while he continued to study on
thermal reactions of rubber, which were com-
plicated by decomposition, cyclization, and
cross-linking. Then he established the viscosity
law for the determination of molecular weight
of polymers.

Thus, he published concretely the molecu-
lar weight of rubber at length, though K. H.
Meyer had opinions in opposition in long
time. Thereafter Staudinger continued to
investigate rubber chemistry under support

of I. G. Company until 53rd report was
published.

On the other side, I. G. Company decided
to start research and development of synthet-
ic rubber in 1926, under the stimulation by
Staudinger’s research (based on the macro-
molecular theory ) at that time. After they
had hard times, they succeeded to erect and
operate a large-scale production plant of
synthetic rubber, Buna-S, and -N in 1937 —
1938. E. Konrad, an old acquaitance with
Staudinger, worked as a leading spirit for
synthetic rubbers, while encouraging his
teacher’s research.
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L. Claisen and His Name Reactions

Matsuji TAKEBAYASHI

(Prof. Emer., Osaka University)

Ludwig Claisen (1851 —1930) was born in
Kéln, Germany. He entered the University of
Bonn in 1864, where he studied chemistry under
A. Kekulé, and afterward received the docto-
rate there in 1874.

Claisen taught at Owens College in Man-
chester, England, from 1882 to 1885. During
the next four years he worked in A. von
Baeyer’s Miinchen. Claisen
was a professor of chemistry at Aachen
Technical College from 1890 to 1897, and at
the University of Kiel from 1897 to 1904, and
then worked in E. Fischer’s laboratory in
Berlin from 1904 to 1907. In 1907 Claisen

laboratory in

established his own laboratory in Godesberg,
continuing work in organic syntheses until
1926.

Claisen made remarkable contributions to
the field of organic syntheses. Some reactions
bearing his name are shown as follows:

Claisen-Shadwell Reaction (1879),

Claisen-Schmidt Condensation (1881),

Claisen Ester Condensation (1887),

Claisen Rearrangement (1912),

Claisen Alkylation (1913),

Finally, the discovery and reaction mecha-
nism of the Claisen rearrangement have been
explained historically.

SEMACHBDOBEW

ALDLBAE - ATEHELT LI IHHEBHVWLEYT. BoohA~BIEAZEZBED T,
ALDFSEE 12, REAECHLEFHREILAL, A24 (1,000) HE2E (6,000) EIAVA
ATWEEFRIRETLEYT. b, ASRAZMERLELA0T, BEREHGERT .




(5% - Hfeou—X F30@)

{b2E i KAGAKUSHI
Vol. 19, pp. 267 ~ 281, 1992

AT LD EZE DT E

. C&®IC

20T ITII WV - T, AT & OE3 &S TR
¥2Y—-FFBRETEEALL. £hicdbl-T
BT & THEMALL 2.

WB2RAERR I, AT ADREEMIBTE G
b TEORMEMAD T AFEOMIMZ L b
55T, AT s TEGIRNTBETIAL,
19914Eic B 2RO ORI A EFERIZ 925 STt
ICELTOLAS,

LaL, 1990ERICIZVW-T, Z#ERIcBT 3
8 B o faf{ L B 0 I ORESIc L - T,
BT A OHEIHRRE L, ART AT
IRk EE IV - .

2 LEERT AoV T, ST LBREOEE
PR, KART L EAKRT L OBMER T4 L
Flohprbh, TALHBEEOBMEREEER
AL, AT LDBURESROAMEEL L%
kd 5.

2. BRI LOEFmDRNY

BT LD OMBEARTERLIOXDITE
5.

au Yy FRAMBT A Y HKBEERR LK, B
ABKRT b DWEXE— LI L THATH D%
H-1-0hs, NEHFITLEZHIL LBEHTIEIEL
hEbbhTWha,

18264, Faraday 3K T L o{batric &k -
T, TOMBRACHs icHYMT B EEREL,

19924E9 H 4 H528E
* AAEA M0 HHEEIE
MRS T100 HESTREXAON2-6—1

8 HE i\

Dalton % Liebig % &K 7 L OR RS % b
72 L f=. 18604F Williams (3 K2R o & D45 ©
CHs BB LT “@Av7FL " &AL, b
REDFELTERMIC R £ v VIROWHEKICZ 3
CEAFER L. CORRMPERTLAOERYITH
%. 18824E Tilden {34 v 7L v icHiERE 5 A,
S vHRTHBELL

—7, T OBICIIRAR T L OF|F B HBHRE
ATV -, 18394 Goodyear 3 KR T 4 D
Hick 2MEEEZRR L THEEZHEL, £
iz26®&E 7. Dunlop FEHBHEHOZER
ADIAYERPLTRAT LOBREIIKEAH
U, 187541212 9,000t, 19004Eic 4.8 Ht DK
R Lbflibiic,

BT A OHRFNMILLIcERVE LAV T Ly
REDITyRALT7 4 »R2BRICLTITLRKY
BASLABIEDNEAY, AF )R, v#BRBET

£1 BRILOEEOHE

1826 | Faraday, K& = 443, CsHs O43 FRERR
1913 | Holt, 4 ¥ 7L v —Na il — &nk = 4 58
1914 | Bayer#t YA FAF % Y x v —Na il —
ARk = 4 FEH

1914 | 35 1 i itHRKHE - 2,350t A

1925 | Staudinger &% TOES

1931 | Carothers 2 v o 7L v = A%l

1933 | IG # ¥${t#4 SBR, NBR %

1937 | ¥4 7 BunaS, BunaN T.¥{t

1939 | %8 2 de it RAER

1941 | 72 U # GR-S, GR-N, GR-1 IT3¥i{t

1954 | Ziegler-Natta ARt EA
Goodrich #: cis-1, 4 IR %8 (Ziegler i)

1955 | Shell #t, Firestone #, Li fliflt IR F£HA
(1 & v 7l

1956 | Goodrich #7% & cis-1,4 BR B (Co,
Ni Ffhi)

1957 | Natta, EPR %] (V i)




268 ft % % o %

kA 5 fz. 19134F Badische Anilin und Soda
Fabrik @ Holt 314 v 7L v %+ + ) o afphiic
Lo TIREA AP TRIGE S &, MIEOLL
EHLEAK T s ons T EERALL.

19144, HIXRAEEERL LA FA VTR, M
BEOH FHHIC IO KRT LOAFHTEEL
By, BRTLAOTHELEEP -/, MBFFA Y
THENAROERT, BENTH-1T7EFL
YHRODIAFNT IS L ERFRELIAFN
TLAORGEREY, Bayer #iAS TR L . KL
i 2,350t 2AERE L, EWbHIER, BKEKo
Taglfh, Ny F v, BERERE TLTIAYE
W,

D &S AR T & 0B EE OB R,
Staudinger Ic &k 2 S5 FREAG L VHIBEOMH
VAITH > 7o T & BIERICHBLEL, HIRTH S
FEL ) bREBROMAS ERTH 2 EiH%iTd %
EDHBHBHTH S,

1925~314E, Staudinger O$RIE L 724 T O
HAMARSh, AKT LORFHSBINZ S
ndé, HUMHARHTER T LOWEBIZLCD
o,

FA YT, AFVTAOBESRKRT LICH
LTH- I EPMIrRETH-7-T &, &5
KEEELTTEF LYo T IV OB
BTSN EDD, 2AFLTLRELDLST
TPz v EHOVAAERT LOMELEFKEL -
fo. BFli3F b U AfEIc kB TSV OB
KEGHEAB oI, LbL, TLo8bBE(F
HC7 79 2 ROETRKRT L ZHERT B LI
- T, FALFERVT, 79V E2HASH
¥, EATAHMESHRAS SN, EAEEH
B, RIBOFIEGAESCE 5 b e,
HMEA LML DO E =LA EDRES S
WFge &, 19334E IG # ® Tschunkur & Bock (2
HEEMIHESKRT LI EWT Y Y2 V- R F
vvoikdEAk (SBR) 2RHALE. chiEFA

Vol.19 No.4

Y TidBuna S EFFAL., 7% Yz v-72 Yo
=k ) LFELSK (NBR) bFIHE N Buna N
LY, fitditEo T A s LTHifF S hi, 19374
iZ Buna S & Buna N 31G thic & - T L¥AE
MG Eh, H2RAESEE - 121939F 1136
At/ EDBRTLDEERENEE DX I ICE >
T,

TAYATIE, 740 Yy0REETH S du
Pont ¢® Carothers (%, + 1 © » O X R D1931
Hicidsoo Lo 258U £, 1939
f# Standard Qil #iz 4 v 7F L ¥ R4 v
Ty OIEL{ED T F U T LOTEET- 12
Standard Oil thizGi%FEE LT 58K 4D
WEich% s An, 1G#® Buna S, Buna N i &
BlkE b5, H2RAKEOTHIICIG (& ofT,
7 F v & & Buna % 7 4 ORISR O 5B RHK
ks L7,

B2RKBICAB &, 74 Y B E
O—BRELTART LOEFEERES € 510,
Standard Oil £ #3#f - T\ % Buna S, Buna
N O Hefi| %, Firestone £, U. S. Rubber #,
Goodrich ¢, Goodyear thic 2y #E L, HZEE
BHOobLicARTL%2%EL 7. SBR iEGR-S
(Goverment Rubber-S), NBR i3 GR-A, 7F
TAWBGR-1 EFFIFNIc. ORI L04EERH
AOBETE SicfidE s h, 1945 DK OEIC
RE6THtBEEShEETICE>TWE, D
i, Ko T 20REERERT 572012, FEHR
OISR 5 12 0 Ak F O EREHRE ST
hic. Thizobofal{b T EOBRIIER%E
Rkt

FLRABOK T, WEOEFERRTLD
AT X - TAR T A DHEFE R —B R4 3 25,
19554, 7 2 Y A B 3RS EKERO Fickk
HL Tk = s THERBICIAVW TR, £
nLlgil v M 22 KRG EREROS R %
By, MHMROEKTLOFEEDEE HhOHT,




G T L OBR L T TE (KD 269

HARAZEICEM OGS 2T, Chick-TH
HoOGK T & TESEREh TV - 2.

HAICBVWTIE, H/2KAEEH»S, FAVI
CofHiE L LIt T 0BG VLWTOE
7o T, KBRT¥EARH, AT, Wi
THERFERETE/ 2 —DARD SZRBOAK T
LOBGEMASITON, BFhIEHEFE L L TR
o roBEREEN, oo FL vy TAHS
th, NBR A4 THES L, Bkl o1944
FET20t T Xl ps. L L, OO
ETH Lo, BEoRVF{be=1%I3L
HETEIANTFLEDEBRIB I Lot

DL oBBEE TH, AT AE8MO% 1 Bl
YFHbDTH 5.

92 W13, 19544 Ziegler-Natta Al o> 5 L%
S WO ERAIE T & (RF LA T8)
ZrulbE LERKHTH 5.

K4 v O Ziegler TSR OWFFLH, 19494
D 5195441 A 1F T RsAL-TICL @ 2 e F i ¥ %
HOAEHEETIF LUyHFEAT A EERRL
fz. I “Ziegler i & L TitRAoFEH%E
By, LEBIcHROZHTHALEEE >, 1
% 1) 7 @ Natta (& Z O O TiCL Db b i
TiCk #HWwT 7oLy 2EL5L, FO£Y)<v—
D TFREN AR T E2RAL, &
AHIMES L WO MEERE L. TH LA
KT —L@OpT, T 4Y #HOGoodrich # DHFF
T Ziegler i 2 #i - T, =F L v &fho
Jw—LOREBEL/OWRD, A1 v FLvEIES
v —& LTHOWEEY, g ToRPMEOH,
ZDHEN KRR T A LfHl—D ¥ X-1,4 8
28U b-oFNVA YT LY THBEIEERRA
L, BRAKART LD E L TI9H4EI2H ITH
L., ThLUBRIARIMES O @R
I HE A5 b, 1955 5 Goodyear 1 T & 37 ic
Ziegler fiic k2 v 2-14 RV A v 7L v OH
BichkY) L 72, Shell # ¥ & U Firestone £ (3

zhEhMric, Ziegler il & (25872 548, Li
ZitEIc L TR DY R-14R VAL v T L v
BHRoNWBEZEEFHRELL

CHLkhT, 74V sDYR-14~DH
GRbED St Ziegler fiiTIE 7 ¥ ¥ x
DY RA-14EEG51250~60% IcLhEsd, &
LAFIYRA-1A#EGBHERLE W &b S fil
OBRBHIESED Sh, 195641085 &7 A
) #1 TlE Goodrich #t, Phillips #, Shell #f,
kA v Tid Hiils #t, 4 % Y 7 T3 Montecatini
th, SNAMt, HATWEZ Y VR b 78 &85,
Ziegler i A WH Lzv 2-14 £ ) T4 vz v
O L w4, £hzh, Loz EEE
CSLTHERL

RRTLEBULEIBIZoMETH S v
Z-146%90% LI Es>F )1 v 7L (IR)
ERY7yvzy (BR) i “AFLATL” &
PR Tt RobEoFHE S, b LB,
K, Hicb 20t FoMEE ELE-T, 2
KTEtO 7T ERCH, FTRE,/ 7—
DAFLPT L, LiliTh s BR O LELH KT
B S N A

VARBRRI M E G O RIBE TH - 72 Natta (1,
4 % 1 7 ® Montecatini #t O & & b,
TFLvEDA LT 4 v EDRBELEDHEET
W, TFLYEFOELYORELICL-TEHL
WILABAONDT EEFHERL, 195THFE S oy
P75 b TOBSRE “C23 T4 LLTHiIRE
B RicChiclENKTEA LS YT
YHROE/ 2 —%3EEASL T, EPDM &35
fo. THRARHL T LLE LTTEbORRED
b, Bk, X HTHEHbBIKT¥Efxhl,

Z D& 9 IT Ziegler-Natta i F B & o TL
19504 BEE R, FEIFLVAKRT 208
bz IR AW TH - 7.

7, YZR-14£V4 V7L OO —>
TH5HLi Rk, 74Uz ol TRIE



g,

270 ft #

RAMEZE G52 180 - 1208, EORIGKRSHICIE
HThHs “IVEYITER" LLSRHEE b SR
THHIEMS, T Vv EXFL yOHES,
brwiirhrhoe/ v—H7o .y 7icdiid-
t-7oy s ELAHMAREL LD, HLWSBR @
i s L THEHSN A LI, ChMialE
BitE-To2{ BT Lhd, HEROHLES
SBR (E-SBR) icxfL Tixk#E A SBR (S-SBR)
ELTHLLVAKT LADiEEL D &iTlis T,
EPDM % S-SBR O %HLI#%, AT A ELT
HEAMICAKERHLVERRLZVL. LoL, it
ZOEEPERLICHIELT, T2y T
AL (ACM), z 27 ook FY)»d4A (ECO) K&
OFLOWAKRTAbEENE. T, BEOAK
TLLEL, ORBBRINTHSHICE> TV A,
kD kdic, kT L0RRLEZTOTELE
MR s z oo XMk E LT, 2080
Bk o@fichir TR EL LVERELT
RizLWH T ELPTES,

wog R

Vol.19 No. 4

OB 7T o 2OME, %L TINEDOHATD
thisj AR 9.

3. SILTIEDRN

BT LD T ¥AbIR, R THRNE LI ICHE]
wAREghD P vicBvwTRUHTHEAON L,
Kkl KR T L oftpfshi-c L &, £
FATLDORBEGED 12T EDIHICERERP
lEaht., zokEEs FHFEE~X—RILLE
FHERB AR T L OWRICE AL - 1A, ¥
42 3FE2RAEATICIZ T TITIG #:T Buna S,
Buna N O THEAEEZIGL TWL /.

~H, TAVARBLRRKEICAS LEEL
LT, BT L0 HEMREES TH % Rubber
Reserve Co. %% L T, GR-S, GR-A, GR-I
DITRLEEECREEXZIL > TV S,

FALEASBR O LELORHEERT LN O
LI B,

19454 DRI Ot R D S5k 7 4 DHBERE) 13,

R2CEIMEB2HOoART O R L X TAYATS Rt hFFeht, vilils Ht, F
#2 GlILOHEER
& m 7 & o Wit 7 04 % e
78 vxv-AF L KELE E-SBR | FLEA (7 ¥4 VAED 586(F + »)

Bl syvzv.rryo=tyritEEE | NBR LTS (5 ¥ 7 VARED 32

Ll 4y ay 7L tBAK IR WHEES (1 F A4 ~hbi)

1 (FF T L) —100°CEA 60
#Y)sooFLy(FooFLyaa) CR HALES (5 ¥ H L mill) 47
KYFegozy BR BHES (Ziegler Al

Li FAa) 218
HYL VTl IR B ES (Ziegler FHhlif
Li FAbLE) 50
B zFLry-vorry-vr s HAESE EPDM B ES, WIKES
(Ziegler SR 118

2 | Fyvzyv.2F L v tELK S-SBR TS (Li i) E-SBR ic&t;

W 2FrvAv7rv-aFL s @EGE SIS mHES (Li RAhi)

AFLY-THPT - AF L HEEE SBS imHES (Li HRabi) o0& LT
#1977 ) VBT 2 7 ARITAK ACM LTS (5 U4 LA =l
TEsoLE FY v RIEEAK ECO i E S (Ziegler FHARL)

*[E@lETLLST 9 7 ATLEEL
o COMOARTLE LTy ) avTh, 79FTA,
YLy yIahis B, BErofizbizn

EAier &t 1,138F b >
W 279F b v
& & LAITF b >~




ARk T L OB E O TE (L) 271

1G B2 ICEEK Hiils
N 17ETEL .
B (7 20 2) Firestone BAT 2 ) HoBKOBEA
Standard 0l Bux
HECATS oL 4 U.S.Rubber Texas U.S
o2 (B%)
Rubber Reserve—GR-S Goodyear E#‘ﬁ“ﬁil:;é*w
1 : A 8l :
Ziéégﬁgéﬁgﬁ i Goodrich Goodrich-Gulf—R ¥4 ¥
i % 19594
: 1955%
| = B
2 | o Copolymer e
&5 | ¥ *,
# | P General Tire e
{ o 4
1 ; National Synthetic &
: Ha Rubber %’f — Shell
| 21 Philli
i = ps
1 4 . .
(H4%) — American Synthetic
Polymer Corp. L United Rubber

1 F{LES SBR OHHOREY

4 v15HtEABNTVEY, F4 v RKREES
Ef DA T 4 OBIERIESICL > ThEd 5 C
PR - S E (-GN i 1 F Sl DRI 1L felli
®y)7svxzyvan (SKT4) BTELERT
Wizhs, BRBIEEFA Y OIRIG # o 2 T % #
XL, B &z /i LT, Buna 7 4
DERMEBRIL L S0 SMEICEEL TVh -1,

19554, 7 A U 4 THRT s BRMIIAV B
SNTLIE, AT s TESHMCERL TYL
CliclsAh, TITHEHENILE, ARTLD
FRloMETH . Kb KA vRTI vy
OFEEELRPSOTEF L E L. VH#TR
BfE7 Lo — b SR L 7.

L L, EMETH ST 2 ) #I3KED, &K
T LA, O (FAoy, RVZRAFN), T3
2F 92 (BEEXRVzFL Y, #YRF L
v, £t =) ORI ELGM» S S 5708
OERBIREITV, LR KR E M L
Iz,

Bgob s 5 &R, ERGHER (£
V=) B, B, K, 77 Y4 TOMHE
FICHRIN L, ¥k 7 2 ) H o LM R ORIt
GLEdELTVWAEMTSS., LbL, Gifitgz
HELTUL T 2 ) AENNDRLIAA R, EA
AHBAOEIICH L, AV r—l33—a .y,
HANLl S A FBRALC T Licldb, TCT,
FTAYHIEOWT, I—oyEHET, TRV
¥—DHRD SAM~OIBEMSIZ LT D, Ak
BTENEH L, TOHhTREOMA VY ¥
(+74) ZFREHCHVAOMLF TENERE
nTw T &iciia,

F7HOBBRICE > THERT2CHAID S
T4y, TFLvERYEUYDLERAFL Y,
FobELryhSTs Vo=t ) LhEESHh,
7 H MRS OREGRIAZ 3 2 A FIc L -
T, BT LR 7T RF v 7 LI EBELEEE
O EITB.

M1licizEAICBT2HALGKT AL ARE 4




272 ft % & & %

YOEROFREIREAT VAL, AASE T A
F1960F iAo Ak Fa v+ — b, HA
€A v 199N O LMtk Fa v £ — b o
AR T L%3HT B TRE L, OABRIIOA
RToE2T¥ELE Colifamt¥aresr—
P3O AEEFOI Y EF - THY, FORL
HLF T¥ORE LK v EF— FOHTH
MTLATERCHEARUVCHEY v TLry)
ZRHT2HEL LTEETAZ LIch 5.

HAGK T 4 BMAH AL Y EF — b
BOTHEBOH{L¥a v e+ — o, BAEA v
BELGMEY D v Er— b EKRBGMIEFD ~
v+ —ricEhENLEH L 12,

DX Mt F LEOBBE —{Kicii->T
BT A TEMBBLAZDIR, 3—oy itk
b, 6@, @E ZLltdhEcsVwTbREICT
botz, AHLFavEF—rD—ilBKT A

200

Vol. 19 No. 4

DHlAATNBEEL > T - 1,

LI, BRI LB O% 2 Mo LA
ZEn TR0 TEEER B W THM{LY ¥
DOREFHEFHEL 27120, BRI LD T %
{Lid, ToORALICHATIZEZEA LRI
LEATNBLEVIRMTH -2, LT,
HRDOEHE T & THEOAEFERGIIE 1, B2
DOERT LE2EHTIITOHERICIZIZHTIT &
(et AT 2l

AKICBI 38K T 20REOBIEES2 L,
K2okHicis, HERES EEEROKER %R
LcbDTHb. 1960FERE—F )V E—vavD
B LB - TABMICHT, 1970513V 3 &,
HERIEITbEEY, AEENEOF » v 71
KELHD (ThEBBHRERL TV E). &L
IE 1k (19734E), 24k (19794) A a »
7 DB THERIZERNLTVWAS., LL, 19704

4 180

|
®: g
. coet

160 X :

5 140

e

I e ) MRS,

o )
B DO e R |

e O o i | B

[

| | L. |

1960 1970

1980 19904

K2 BERICEIZERITLDEE-RNLEERDHKER

(L TR L D)




BT L0 E ETDTE (LR

%3 BAOFILAHBRELASR

273

(19904F)
58 A i wam © | Mt
A HEdH 4+ - F2— 7(HEHES) 1,055,300 58.3
TANNE, k=2 67,100
Bile= &, Ny dy, TAH, ToLo—LE 236,200
e
T L@y, UM 26,130
c I aglqh, R, MR 17,070
=R, KERH, PR 1 36,200 S
79,400 4.4
D EMTAS 7 7R, 79 RF» 7 XHA, BERAMSE 372,000 20.6
- | & it 1,810,000 100.0
(K 4 650,000t )
LIk, ERBERFLTVWAN, &M ER

h—7%:E-TH, BEHEELEUT VL

*4 BEOGHILA—-DH—

—oDOFEMEEL LTHIIATV > 1. 2 i # O &
25 LktT, ARTLAOBREMEsRRER | DFOET 4 AMESTIBR NBR
Liboicii-t. X3IZbLHWEHOF T LIHED ;‘Sﬁﬁu—ESBR SBS, SIS
NEZRLEbOTH S, HBHRSA Y« Fam EPDM
T 60% ECRER EH TS, TRAMRe |0 5 ¢ | RMEET IR NER ACM
LTRE, =R EMHD BT LT 7y R
= s B2 b, 11%TH5. A - SBR, SBS, SIS
HBESEER VWS b3, HIE, 44| —ECHR
HIREHHEH, 1% RETHB. U EDA,B, Y R e B
COBEMRE TLEMTLTYRICTEIVbY o T 1L
i} 1k B | FALEAS — BT L5792 2
5TLLHETHY, RARTLRRPOFAT S %4 — SBR, SBS, SEBS
. : BR
DR EOERIERY % % ft % |A{WA—SBR
TLATEDAICHVWONB X SIS - 2D, i E S - SBR
i : _ o EPDM
£3U)D®ﬂ§%ﬁﬁﬁ1b5 &ﬁﬁlv @*‘l‘ﬁ-c‘l ?—- %ﬂ g B | mE S — BR
DihlcEREo 7 v—a—+rH, 7IRF 92D AAzs R bv— iﬁi&ﬁﬁ—]:%%r{
BEM, TRA7 7V OXEME E DO RRAB G &L =
TETWVW3., ChicflLuohaTaldsF 72 BRI - 7= % ¥ | #{LHES—CR
DEEOLOBBVY, BETLORMOE AL =
N =H A Mk %
Do255b, hoMBUEN20% 2 LHHDTED, d S« DSM i # 5 — EPDM
SBOBRGIHENELIATH S, KIOfE H A 7 F V| ElES— IR, ror/frFrds
- = % b Kk |FfLTEA—SBR(H-£VAD)
SRR T A ) £
JH &L tﬁ(.ﬂé‘ bE&EN TV A, 19904 0 180 = = - iﬁ#&iA—lR(Bz:Aﬁ}z:'A
Jit o7 LifEROGTT, AT A1t )
RS 5657t TH %o E{ﬁ/%?{;i
=3 It {k =F o
HAICBI 28R T LD 2 —h — EHESTEE & m % & | MES—EARILITHI2
FART. B4 —H—REAFhOLKEKY | AHES /HEFE




274 ft % & & %

bLichAMb T 20— & LT, AHbFEa Y
B4 —MBHEL, GRTL20A—-Hh—LTsT:
bOTHD, 3797 ADADA—H—EBHT
18ftic b » TV 5.

PUboks gL TEAAOAK T & T¥
THAHH, 19905113\ - THREWIZ WA TV 3.
BT & TEGBINERDSECHTH - 121201,
ZOIT¥LREUAREEEZND TV EILD LI
Bbnih, &, BBHHELMCKEOFHTE
SEABINT AT M TESIL, SHETELL
WX 3,

CHRTIRF v 7H, HILEARM, @RuL
DRBIZT TS, TIRAF » 7 O ELED L
RT3 RF 92 ELTORENFERIEL, 5L
Huohzdiiicli-7-0LHBHTHS. b
Ho 75 2F » 7 OENHRRA19904E T 1,143
HtThaDIEXLT, KT A1t TH
D, 1/10TsH5. HALELLEFL752F

Vol.19 No. 4

2T LB BVWTHEILTHE. T,
T3RF w7 O—FREICTERVE Y ELe =0
2, FEOHBRES 10Kt THEIEMDD
BT LD HBOBBEAEAITNEVWLEDTH S
T EDbhs,

DL BEKT LOEBALRIHRICBEVWTS
Rons, K3 GIHLEREZRV, Ha—o .y
28 dBk oF T AN, TUTEAETET
TOHKRT L OEFEROHEREZ/RT. LKt
TIE, 1980FEMIRIITVERL DL THD, 7
CT(AAEEL), 5FvTAYVADAILETD
wmsachshs, BRIcBVLTIR, BREZEHIC
XaHEHEH, BRINCIAKERZMBVORASH
T,

4. RARITLLEEGHTL

BT ABEBRSFE LB L2 ERVA,
LHBROS b, KAITLGHREO 7 4HERO

7.000

BT LA ER (Tt)
ACRCITTRRCINSIRND Vi J R

0
1973 74 75 6

77 78 79 80 81 82 83 84 85
&

86 87 83 89 90 91

H3 BHHEEEOSK I ALERHER
[ISRP (RS = 2B FEH )]




alkT L0 EFOTE (KR 275

HTIHRILELEDTVE., ELKRAOHT
LHBABFOHBE S A Y icZ{ HlLoh TV,
FRIT 2, FV—vR b Ly 7 RERMEKED
TARAGYOMmS) BAEL, MiRfAERE TS
RV MEBSKE V., o EREIRBENKE
<, WEHHES XL, BRREMHNS VR ED
BEhdh, KRTLLEILD FEE LDV
Z-14$60EVWIR T ZOFMRA SN,
£ OWEAEH & Lok ttRaNciTbhids,
WERIICER SR TVIED,

KRT L OBFHEOBAIE>V TR, L@y
Z-14 AR, bbb TreEEhTY
BT AFE FELEOMMMOEE, MRICEE
NTLAEAH, FEHEELEIcLsE0bNT
W3, Lal, gHEI{BHIATVWEVONE
KRTh 3.

RKRT LK T L XD byl S, §IRE
G, MHERZE BN TV ALY, /X,
IBEOEHRED S A VICRBETOLRART LH
FESELTHOONA, 1, HAKLEEER
EHOERICUGA T STy M v HERIEKL
TWh, DI STAIAYORERET, T4
ODF)—vRAPLy T ZAOKRKEVT EHBTERESA,
KRTLoEHRBRIBUCEMLEBLDTVS,

bZw

FERILIER (%) , ERRES AP35 STIHER (%)

Fugoneg Voo gyl g g P papifog

1365 1970 1975 1380 1985 1990 (%)

4 BBESA B TIRATLEREESE
BREES A FPOS U7X

FAXICBT B RART LOERHEROHEZ S
THA2E, H4DEHI85. AKTLONED
ZEHPMIHORSE, MEBEMELEOR-S S
WHOI DI, RRTLAHBR6% AICETF
DBotel &bt §4¥D5 Y7 MERD
EREFICKRART A RIIBO LA L, 198541
BRId KR T L HERAI50% % LR 2R &6 - T
W3,

LiL, 2EkofssfRicsvTid, B
TIRIETRATLLHEIII6% TH 5. HA
2ETHI962FIT KA T LR S0% 2P - T
Likg, BIETH 3% THDD, 74 ¥ oFnh
SHH®IIDV LT ORRT LB ERT I LSS
hTWwa,

A4 vicBZRAT LR FRIIBICS Y
TILDEED AT L, KRT L DOKE LK
EFxFELTVWS, K5IcKART A EESBR
O HAAKICE T IS OHEEERT. 2RO
W sy 2 OEETIB0EICKAR T Ak E E
He45. L L, 19854ELIREEGHICMEIET %
BL®Hs, ThicslgFohnsEcs1vHO
E-SBR Offils bIETF L, bOEOARK T L TH
LA FEBA TV, 4 ¥ A-A—-U,
VT IMMEOALE ST IA YDA v EIH-

BNE ) # R

(

7 T T7 78 79 80 81 82 83 84 85 8 87 88 89 HF

5 XR#IJ L &L E-SBR OBEOHR




276 ft % s o %

T, Llits RIR T 6% Kigic i 4 5 EEA I %
BAl, THILABAOHERN, 19804ER D

YAXICBIARAT LB LR ELLS L
fe.

KRT LB OZHISIE FTOKE TFKHDH 1
i3, METH 5. 19804 220/ F VIR
1o o 28, 19854ELIME 130M /K VLI F £ T
Mbs R $940% O LR TH B, Lihio
TRET 413200 HED S, 100HHI< 40% LL L
EBFdTaZ&iclii-7,

2k, WROKETHS, Kiith~z LS
KITLAREFVMRO—oTH -7, FicERTL
BREMEO S A YR LICHBRRART &1L, H
BRI RIC & > THEDZE# T2 b0 TH - 7274,
B OBESIC & > T, KRR T &Mk &I Z5E
THCEICE T,

LHL, RARTL0XEBEERTHE 41,
TL—=v7T, A v FEx¥y7 (IO 3ETHAELE
BOT5%) WEROREBR EICHY, HERD L
APHOLEEYME OB LE-T, BfEOokSI
EMHE TIRAEESHTE LB LV EES
OFEBRID 2255, SHOKRIT At DHE
BRI LBIUTLTHICE > TEEL KA
yhE1EB,

5. JALHES

TARFELSEEYHTH - 7. FA V311
Tli~f &5 g LEE S h, RRTL0HAH
ot Eick-T, FlkKlkhicx F1 o
LDOTHALZIT 1. FOB A v RAKT &
DR IS % A, BunaS, BunaN OB% % T
W, TR0 THEMET > HRICHE 2IRKEE 3 L
HBTWE, by b5—BAKTLOTEICHE
EATHELRKEEZILDIZEbLWbhATVS,

g, TAVABHEARKESIECES L, H
FEHO S & TGR-S, GR-A, GR-ID T ¥4t %
TV, HAOBRTHAD T ¥ 7 K~ L,

Vol. 19 No. 4

RART & EGHOHEROEBE A & - 7, —Bre
BT LA OEREERREL, H+ et KR4
PEAHIZRELL TV 3,

VG 2 KK I RAR T ADAFHTET,
SK T 6 DHEEETT-> THRBKHZE > TV 5B,

ChoDBlT L, WEBEHOKE S &
2D 4Y, T L THHMEED Y1 vy %
Y TR ERPOIC, BRICRAIROLDTH >
il

Bk, rqvicBY 540K T L ORI,
19455600 519554E & TOI0EM b Ol 74 Y #
TOBKRTLOHFIIEEN S S, Wi T AHE
FYBRE L THEEL OO TH - EHB L
T& 3,

AT LS, RN TR ED S
NAhTSH, HEPFRODTRKRT A DEE
HHITbhTui, BENELOHSETET 3
&, VEPTA)ATOMEGILE D, KRS
LOWMBEHS LRI B LR Y, HRASKET
% LMFEOMIIT X > TRAR T L DMEIZETF L,
BT A Offikg I B A BT L 1.

O Lk, v#llalRT A, &<
IR OB T2 1970ERPMIc @Bz L& %
Zoh, RARTLhpoolfiziih-rbntH
bbb, KT nicktd 5 IR Yty RH 13
HLcbDTHAS. FMIIRHTHEH, %5
L7 vidio@m)id, BifE @il & 4 2 HEkI0
2 ERET, 191FEOH T AHED S LAKT
L1900 FticxLT, RRTLI5HtTHb,
95% EGRIT LB EDTWBEI LS E I b
250, BEYEL LTOTLADOBBA, DK
TLOEEE L st Ebh b,

EEVEE L TO T L0EEMIL, ROBEHH
SbEfsNG. EDBRRFTS 52713Vl
OB ZH V0, [VHllh S0 5 4 ¥ O#ts
DBIEVRYD, 2530 O BEEPE T BB R~
{BBETHAHI] LV I 74 PYHIRTEOERYS -



BT LOPWME T O TH (KD 211

fo. Wit T A LHHRPERLLOTH 228
Rcxs—fltchs.

L L, TTICHREDOKE SRR E SRR
L. AR L RIS ISV TV 555,
TADHBEALGTARLEDHDICBHESLBNT
HAH9,

BReMcE LA T A TS, 20t
RKILE-T, FLoBBUhiELWVI5TH
53,

6. TALEHBE

G T LD THOEE Sz ICHED - 12
FEHS, [TL3FRTLTHE] Lokl &
BHb, TIRFy 7 OBRICHLT, TL20%H
EnBHRrbEoicbABHICEES h, hoFl
WHESBBRHI L -6 TH 5,

#3DTLOFEENFAATS, §TIcb~ik
LIz, 19904T 4 1 v B < 58.3%,
F— 2B EDTEMMGETDIZEAEHKEHBH

~I b,

YRR ETH B, PilrT L, Ny FrHER
LTHbHBHEHBEZ V. TD16.7% D 2/3HH
BHELTsLE, HTLAHEBERD 0% HEBH I
Hushtuwa, ChizttRoTAlBIcBEBVT
bREFFELTH 3.

HACE G 28 7 ailftRoMRE - A8H (GE
M#E, F35972, ~2) OEEAMOHBEER
BbETRTE, H6DLHIcks, HEEHOA
ERHEE 0y —vEOTVWE, Thhs
b TLAPHBHEIKFEL T, BAEZTITR
ELTEkhMbha, HAICBYZ2HBHHEIIK
6oEHHOENICA S h S X ST, 19T0ELIRE,
EHBEFIc KE MU T, FEROLHFHEEHTT
A5FETICNE TV A, 19904 3 B FHRE
ZITOVRA S IFRKRICEZA SN TLI60 AHD
HEXIT-7. ZH LcHBHOMUITKA SN
T, HAOAKT & bRENCIIMHO S T & psnffhE
Tdh -1,

LhL, HBHEOLEEGKE, BEEEICLS

WM THB, ~WbEILI VTR, 77V W, BATOEE~DY 7+, S 5ICEA
NN ETHY, F—R3BEE—2, zT7 3 ToHBHEO AN MR EE2 A1 E)
15000 2000

[ e EBEEALEAM
—o— LEERMAN
wnDowen I LHBER ¥
. LL
qu 10000 >~
t 5
- &
ﬁ 41000
u —
M m
@ 5000 )
am &
0 T ’ T T T *.
1950 1960 1970 1980 1990 ()

6 BEBHEGERE F592. R) OEESY -
BHAHIHITLERBROMES



278 it % % B R

BEMLD, EEAKOMMIESH L, HTE
45 (1,200 fAEEVWHERLHB) LIAT
fafdsoTcRBEVALEEZI SRS, LEM-T,
T A DR S19904E % € — 7 ic KRR I TT
LTYWLTHAS. £, 19281874950
7y ¥ a KEESHD KB & » THHHE O
TANADSOWFEREE ST oA TV, T4
DOHE, 94 Y E2RULDNNN, F—RBEOH
AxdEonsalfEtrsd 5.

THLEPT, HAOGK T A THORE TR
B Ic R EBEZRIBORVTH S S,

7. JAELBEHE

TLOHRTHABHEL VS IHEIAEETH
ahbLnivnd, R3IONMET, BiEo T4
W, TLoo—, BIUCHEE D HEEIZHY
T5b0TH5. APSCETHVDLYWE T A
T¥LWbha0HT, Db T¥ICES
56DTH 5.

Bfilko 40— iz, 8igko— i, Slffo—
NWIEEDRKBRIDO & OWFERD S H B0, i,
OA #3, SUTHTALE, FEHRSEHIEL L
THOLHTLAEED o —iENAS 72 LED
SLWHERMTH D, ARTL2BHVEH, &
BT LD THEEIC S LD L T LOREAR
BOTEHEOEMBERSNWA2NHFTHY, Rk
BERTLOEEE LTRSS TWALETH
5.

TLTEADD A DI90EDHRE £ &
1bONBER5TH 5. BEOBRBETRANESC
oty 7 A0 HHEE W, FothTHEMN
THOZ 79 7 28K FELZLEHTVWS, HH
Mk, HEETEE srorsBEicHwLNB
mEREkiE 7 LS4 Bht) £2a—-bPLBOT,
CONRA v F—tFEELELTALEFVEEDS -
7zESBR Vo h 5. HOMHEOGHIIC
Lo TICIESHIHMUOTHKLSDOTH 5.

Vol. 19 No. 4

SBLMU B LPIFsh TV A D, KomEE v
50 %4 2 bzt B BB S LB 2
5.

BRTLIRT 5 AF 5 7 Ot EREEHE LT
Hushs, ZoBkbRER SO, ABS K
feo®tnd ftEAGcLERY) s Yy (B
BR) Th 5. EBRE2¥E LT, ThicxF L
vET2Vu= R YRS S T REEALLLD
D ABSHHETH b, HBH, KW, OA-#@EH
BOMEL LTHUTEY, 1990411360 .t
IELTWA, £H£2)2F Ly (PS) O fl
B EAE LT, BR, S-SBR MEETHV S
TWV3, Ihbip@BELy 25 1L~ (HIPS)
ELTPSOhTHN% 2 LHHBEIICE-T
B, ARTLOEBREHRO—DTHS. L
L, Thoid ABS#ils, PS o4 #%OFEESH W
DARDD>TREEDTH 5.

T5RF s, HHAVRTLAKENET S
)2—7o04 OHKLGEATVWS, £)v—T O
1 02, 2/l Lo#) v —Z2BALT, —
Hxd (x—2R) LLtEhHER (4ED LLTH
e, AHOX) v —ORELRES L0
ThY, 773RAF 9 2ETLEZHVBELOHBET
55,

Ao HIPS & PS ®#iic, BRI ED T4 %
BELlT7o4{bLizb0T, BFHMEETEE
RTEHTDEIBHDTH 3.

#1) 7oL (PP) ic EPDM 29#&#T,
HEREERE LT, BHHED/ Ny - EICH
WohdkHiclhi-fk £k, +4ar (PA)
LEBINBROEY v —T7 o4 70 v # 2
(Vv LBEWHRELWI B Y HFR) O
Tava—RBERFEbATVWS., TOXIEH
Lwf)=—7o4b, #FHIEEFAHEE L
SRLEFZEVIDOEABSDOTHSH, &
TLOBKUZFELLIZHLUVHEELNRTS
5.




Gk T A0 & EOTE (LD 279

x5 SBHRIALADITLIENRR

e 19904 HiRHRCT b >) N
R 5799 % & it %) =
# m T H 161 161( 48) E-SBR
75AF v 7H 19 63 82( 24) E-BR, BR, EFDM
oM o oH 30 30C 9 E-SBR, ACM
B R E M 14 8 22( D EPDM, E-SBR
% i #l 8 5 13 4 CR, E-SBR, SIS
W=7 8 8( 2) EPDM, CR
i3 = ¥ 0.4 0.6 1 E-SBR, IR
€ D ftl 17 1_ - 18( 5) EPDM
66.4 268.6 335(100)

(EWERsH PS, BOESHEKT 4)
7 HIPS 0BFHEMHEH (1 7E)

Cofts, REHDSA v —, F4¥a—FD
BEERR LI Ty 2 ABHVWORATVAE, i
BEOKE T — 7ICEBERE LTSISHEDH L
VAR T adEbhHL TV 3. EREEHO 7
27 7 vk O{LH & L TESBR Aifibh TV
5, &oicitfEttns > TSBS L&D H
LOWElR T aBHVOha L o253,
BERMICRBH S RARED Y — AP H RS v b
ey avIahfvshTwa, BlfE, B

EDREMEICTAERVIERVHEEDPTH
5.

Pbok5ic, BBHELAD 0% YT S
TAOEENFIcBLTH LVELBEEh>
by, thEhTroEEALLELAFTHY,
i 3BlkH 560 TH S, LaL, 20iHE
Hic T LOTREMEERE KA S LETHR
THIELEBEETHS .

8. BRILAIEDSEROAMR

IMTHAI L DT, AT L TE RN I
ELTVA, S ICHAREHHO RGN X -
THHHEHOAK T & 13—, B ic@E»>
LHEETREESRVIRRICSS. LiL, *
W EICHBHEICRI A FYE2EILHELT, T
LA NETHA LS, HEHAMH ZMEY
BT ADHEBLTLES T LR,

Lo L, BHEEFEICE VTR 2 IRE
i2d 3 (HHLEHBERNORBIZ L bHSIEW),
Ldd, AT AR TIEENICHE- 5L 21k
EhTwa, Lidi-T, 2tHEOFEEIcH b -
T, HRDARTLA—H—1E, EXEBOLEDT
TOLEMBERICEE TSI LICLETHA ).

CNERBA—H—DH 3 2VEEEE EFESE S
i, TOEWBOELIR, 3 ZAMYY E2EHID,
NI AEHRT A ETH S, LCHADEA,
M5IcRT LD ICRKRT AicHBI LT, BLRO



280 it % % o %

%\ E-SBR OffifgBE T L, HEICHIE L Tl
AE-SBR bbb » THE F &2 &6 LT3,
O Ltk Tuhicar ¥y v idh-T
PERHEOE F 2R T B hHE A~ b ER B,

B2, ARTLOMERBTH S, HEHE S
A XLV ->THESOREEBAI TS, Tho
EHIEL TOARIZART L OmBEEHRL TYL
CEMTEBDLEIDTHS. HlAE, HEHOD
MEHIROBHIc X > T, BB 1 vHERX
fn, ThioEIB L 28 L OWEaE T 4 OF T DA E
K783, FRANM 754D Ick-TRY
FLZRZ A ¥HFEIATHWEY, KDL R
Ty FLAZAYORLHBOF LS T L b4
EILB, TNRBIATA—H—DHY L NI EFL
U220 TWE, ) LEBEORENFIcHY
2=—Z0FEERMHIGEL TW L TEHNFEEL S,

B3, THITESLHLVITLAB/ESF~O
BETH 5. HiLOWAKT 408 E VIR,
HIFEIC® > T, CONHTEEALTWIINES
hTH5,

Pbo &5 BEBRKDY 4 NVBRHNET
FTHLL B ->TWLthT, EBRNLEEKTOS
KT LDBHBFEEBITOITYWTHESS. T
IC1988EELIME, TV YRR VICKBT AN AD
Firestone # @ ¥ 4 ¥ .85 & BR, E-SBR 1.5}
DHEIWM, FA 7O Bayer ic k34 + 50D
Polysar tt O G T &8 (A + ¥, TA Y A,
75 v AREDTE) OHIL, HAEZ vick?
7 # Y # @ B.F. Goodrich #: D ¥ gk &Rk I 4 &
F9& 4 1Y 2D BP Chemical #t® NBR © FUY,
4 %) —® Enichem #£ic X %5 7 #* 1) ## ® Ameri-
can Cyanamid ¢t & 1 % ) — ® Montedison - ®
BT LDHEIN, 75~ Z®D Michelin #tic & 3
T A ) /1 ® American Synthetic Rubber #f &
Uniroyal Goodrich Tire O EHIL, #5 » ¥ O
DSM thic & 2 7 # 1) /1 @ Copolymer D BN,
ZLT, 7AY A ShelltbkOHHEK T 55

Vol. 19 No. 4

OHBIE &, £ OEBMNEEESTTbhTL
5.

SHB D& TR Y O A LB XAALIET,
HATYW bDLEbNh B,

—%, TLOHBEILE TEETREBLL
tWoTh, RERELETOE-—Y ) ¥—vs
YREATYWSTHAS., TYTHRIHATS,
NIES #&Eick\ T ASEAN #H, % L thEL
ET, L¥#EC I THBE~OER IS
FoTWE, TLAOFELKECNL-TLBTH
53

LirL, BEDOAK T L0RBHTE, RES
FEHT, HriLuwaHR T L0755 v 42 BT &
i, BB LB WV, O, HE,
BB 19904 IS 12 W - THMALY O KIE 155
REIT - 1o, ZOHTHAKT & OREEEIEFHHE X
N -t

COLSCABERET S TH A HRERET
DITLATEICK LT, BRFOhTHEEEK > 125t
TEEOMED, Thezi#id L5220,
HEE LEOE— %) ¥— v a v HHECEBETI,
TRTCOMBAERHGED - T, BEL LEcEL
THOERT LD TE] DB THRICE Z D, Dl
DOHAE ZBR T IIHERIDS o T EE O,

9. b VY IC

BT A ORI E FD T EIT>WVWT, BhoH
hiH20T, AT TEOHESESERDOS
MEEESD T LERAAT, GRTLTHIE > TR
BlRFEFICE L, HRLAEZERY 2D 124
BB R 21t icE - THATWL TH S
g3 1 .

BRI E 15 - TV 3 T 2B R O BERYIALEE S
ZO)HA s VORIt oWTI}, fhTELHL
TW3DTY, TITRAINLH» -

Lo L, BEYIBEOERR T, HROBRES

8, PEHEE, % L CrdtRiEs & 2E 2108




O T L 0T E 2D T (LD 281

A, LEEEE V- FTL, BROIADS %E
KU, BENEMEEZLTV DT IKIEVNINI
{BBETHAD., BIEDK D IHRE L 7 BREE
&1z, MOWKERDLEWT, hXx T {EOE
REFEREE S E VR, WXL KSEH#EIIC @
XLDTRIEWES S M,

P2 L3

1) G.S. Whitbhy, Synthetic Rubber (John Wiley
& Sons, Inc., 1954), pp. 32-55.

2) WHIEZ, NERE, T27 0+ AKT 4 OBR
Ef3), Tox—%4v 22 1]) 14[11], pp.
2.9 (1962); T3 /¢—%4 Y= 2 +] 14[12], pp.
7-18 (1962).

3) o, TH#Y -8 7o+ 2], (TXRAA
£, 1971, p. 183.

4) Worldwide Rubber Statistics 1992, (IISRP,
1992), p. 8.

5) fefarih, THREWIAR L EEY], (BRI
Frhftt, 1980), pp. 121-133.
fefaris, Mtsdicms - T OBEEYRIE |,
MEEXW®HS, No. 513, 11H %, pp. 16-21 (1991).

Synthetic Rubber: Technology and Industry

Yasuharu SAEKI
(Nippon Zeon CO., Ltd.)

Synthetic rubber technology has been im-
proved during 20th century in a way leading
the polymer science and technology. The in-
dustry of synthetic rubber has been developed
together with the technology advancement.

After the world war second, synthetic
rubber industry has been expanding its size
remarkably throughout the world. Conse-
quently, total production capacity in the
world reached 9.25 million ton in 1991. This
rapid progress has been realized by the perva-
sion of automobiles in the developed countries
and supported by the expansion of petro-
chemical industry which has been supplying

raw materials to rubber industry.

At the start of 1990's however, it is ob-
served that the synthetic rubber industry is
reaching maturity as a consequence of satu-
ration of automobile demands in developed
countries and the termination of the cold war.

By reviewing the historical trend of synthet-
ic rubber technology and its industry, future
direction of synthetic rubber industry is dis-
cussed by investigating the relationship be-
tween natural and synthetic rubbers, rubbers
and wars, rubbers and automobiles as well as
rubbers and non-automobile uses, respectively.
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The Manchurian Branch of the Society of Industrial Chemistry

and Chemical Industries in Manchuria, I

Yasuo TANAKA

The Manchurian Branch of the Society of
Industrial Chemistry (in Japan) was estab-
lished in 1932 in Manchuria (i.e., the North-
Eastern District of China) by electing Dr. K.
Kurihara, Director of the Central Laboratory
of South Manchurian Railway Co., Ltd. as
the head thereof.

The Branch issued “Resources and Chem-
ical Industries in Manchuria” in 1933 and 1937.
In the latter issue, main resources and main
chemical industries in Manchuria in 1935
were listed. Other important chemical indus-
tries established thereafter are added in the
present paper together with the characteristic

features of Manchurian resources.

The Central Laboratory was founded in
1907. The Institute of Scientific Research of
Manchurian State was established in 1935,
and the Course of Industrial Chemistry was
opened in the Technical Institute of Port
Arthur in 1938.

The Manchurian Branch celebrated its 10th
Anniversary in 1942 with the increase of
the member from about 100 persons at the
beginning to more than 1000 persons in the
meanwhile. However, the Branch was dis-
solved in 1945 due to the defeat of Japan.
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