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1962 761, 472 34,163 22,710 818, 345 681, 240 195, 363 104,046 2,152, 500
1963 799, 298 44, 257, 21, 560 865, 115, 581, 960 189, 792, 104, 751 2, 100, 000
1964 837, 360 43, 628 23,170 904, 158 648, 365 221, 585 111,562 2, 270, 000
1965 884, 338 40, 674 24,231 949, 243 716, 642 216, 405, 118, 311 2, 380, 000
1966 940,170 34,030 24, 082 998, 282 715, 694 207, 095, 131,015 2,437, 500
1967 945, 765 28, 218 24,071 998, 054 762, 000 214, 176 143, 204] 2, 490, 000
1968 1,051, 311 24, 080 24, 893 1100, 284 752, 000 258, 792 148, 719 2, 635, 000
1969 1, 209, 194 39, 500 29, 500 1278, 000, 762,0000 282,843 150,834 2,872,500
1969 1 113, 888 3,166 2,489 119, 543 61, 000 25, 687 15,915 257, 500
2 91, 177, 3,970 2,184 97, 331 61, 000 31, 714 15, 822 230, 00
3 79, 048 3,561 2,362 84,971 61, 000 27,242 6, 842 205, 000
4 71, 851 2,580 1,742 76,173 61, 000 17,142 11, 987 192, 500
5 77,767 3, 447 1, 695 82, 909 61, 000 11, 882 7,755 197, 500
6 99, 200 4,109 2, 225 105, 534 61, 000 31, 996! 8, 599 237, 500
7 116, 293 3,164 2,601 122, 058, 66, 000 25, 68? 18, 350 262, 500
8 112, 749 3,790 2, 204 118, 743 66, 000 25, 743 13,244 255, 000
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9 113, 246 2,696 3,020 118, 962I 66, 000 5,787 11, 834 237,500
10 109, 766 — 3,145 116, €00 66, 000 26,226 18,197 262, 500
11 108, 687 — — 114, 000 66, 000 15,564 8, 791 242,500
12 115, 522 — — 122, 000 66, 000 38,178 13,498 282,500
1970 1 122,922 — — — — 29, 533| 14, 410~ -
B %
& ® = " L
| aga | AN
W F|Ava|a w4 s|gAladd|n &|s m o
1,599,729] 171,044 118,782 89,578 €3, 908 87,000 €9,913| 2,275,000 4,427, 500‘ 1962
1,634,264 181,569 127,329 108,180 98, 500 96,000 102,574 2,487,500, 4,587, 500’ 1963
1,793,263 200,654 155,562 137,836 130,404, 112,000, 121,9€0{ 2,845,000 5,115,000, 1964
—1,842,329] 206, 239 174,501 163,963 148,289 120,000 161,320/ 3,057,500, —5,437, 500l 1865
2,001,585 202,854 194,049 195,797 163,575 122,000 232,695 3,392,500, 5,830, 000! 1966
1,942,553  200,244] 203,663, 190,179 1€9,257, 118,000, 2€0,590{ 3,475,000 5,965,000 1967
2,165,303] 196,809 236,606 238,421 223,041] 125,000, 380,243] 4,012,500 6,647,500; 1S€8
2,286,573 -~ — 291,676 274,965 526,480 4,509,000, 7,381,500, 19€9
184,549 18, 227 20, 983 22,855 24,002 11, 280 40, 960 362, 500 620, 000; 1969 1
177,781 15, 795 20, 825 22,281 22,596 11, 250 28, 340 350, 000 580, 000, 2
196, 235 17,595 23,155 24,987 26, 952 11, 250 41, 480 377,500 582, 500 3
189,192 15, 627 21, 616 23, 817 21, 746 11, 250 42,7€0 367, 500 560, 060 4
194,491 17,593 24,169 23,248 22,320 11, 250, 45, 580 382,500 580, 000 5
186, 733 17,430 21, 833 23, €38 23, 680 11, 280 46,120 377, 500 615, GO0 6
182, 216 16, 290 22,719 24,170 17,496 11, 280 45, 320 3€5, 00 €27,£00 7
185,012 14, 763 22,475 23,410 15, 285 11, 2E0) 27,690 347, 500 €02, 500 8
193, 305 15, 788 25,471 25, 282 21, 696 11, 250l 44,010 377,500 615, 600 9
204, 150 14, 760 23, 085 28, 351 29,152 11, 250‘} 49, 820 407, 500 670, 000 10
190, 856 16, 923 22,555 23,948 24,035 11, 2804 44,430 382,560 625, 000 11
202, 053 — — 25, 689 26, 005 11, 28C 59,970 402, 500 €85, £E00 12
— — — — — — — — — 1970 1
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1962 470,185, 1276, 090 1746,275 166,800 134, 900] 301, 7000 148,252| 131,404| 279,656
1963 464,565 1327,756| 1,792,321 171,400{ 145, 800 317,200 152,262; 145,172| 297,434
1964 489,227 ,474,806) 1,964,033 183,800 168,400 352,200] 155,152 177,096] 332,248
1965 522,966 1564,828 2,087,794 816,700, 182, 700| 369,400 157,861, 208,523} €66, 384
1966 554,435 1692,792) 2,247,227 183,900 199, 000! 382,900 157,604| 212,185 369, 789
1967 496, 693 1654, 387 2,151,080 178,500; 205, 500: 384,000{ 141,338 200,600, 341,938
1968 591,201 1924,777| 2,515,978 194,100 234, 000, 428,100 170,000/ 253, 0()0: 423, 000
1969 597,977, 2035,865 2,633, 842 — »‘j —_— — |
1969 1 51,223 172,283 223, 506 16, 800 21, 200 38, 000 16, 750 24, 500( 41, 250
2 47,147 166,094 213, 241 16,000; 20, 900} 15, 500 38,000 22,500 38, 000
3 50, 813 176, 864; 227, 677, 16, 000 21, 800| 38, 400 16, 519 24, 046. 40, 565
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4 50,083 165,959 216, 042 16, 200 21, 300 37,500 15, 000 23,500 38,500
5 51,352 168,608 219, 960 16, 900 23, 000 39, 900 15, 000 23, 500 38,500
6 50,337, 171,161 221,498 15, 800 20, 900 36, 600 14, 860 23,386 38, 246
7 44,591 150,255 194, 846 15, 000/ 19, 900 34, 900 15, 500 23, 250 38, 750
8 47,030; 159,974 207, 004 12, 900 17, 000 29, 800 15, 500 23, 250 38, 750
9 52,560, 179,147 231, 707 15, 700 21, 2060 36, 900 16, 682 24, 900 41,582
10 55,675, 190,892 246, 567 17, 800 23,900 41,700 15, 500, 23,500 39, 000
11 48,4020 164,979 213, 381 16, 300 21, 700 38,000 15, 250! 23,000 38,250
12 | 48,764| 169, 649 218,413 — — — — — —_
1970 1 - — — — ] - — — —
BB Ye
£ Eix A H EN Hn # A& F
ERH
X OH|IH K gt EE S 15 &t X AR|E& K Bl
127,096 110,055 237,151 193,000, 106, 000 299,000/ 2255,000] 2207,500; 4, 462, 500{ 1962
127,380 126,332 253,712 195,500, 127,500 323,000 2267,500( 2402,500, 4,670,000 1963
127,111} 147,410 274,521 206,000 162, 000 368,000] 2292,500| 2787,500 5,080,000 1964
122,515 154, 448 276,963 201,500, 175,500 377,000, 2420,000{ 3035,000, 5,455,000 1965
125,987 175, 098 301,085 216,000; 222, 000 438,000 2590,0001 3325,000] 5,915,000 1966
127,821 188,300 316,121) 243,000, 273,000 516,000] 2505,000| 3407,5000 5,912,500 1967
128,8101 196, 004 324,814) 255,000, 348, 000 603, 000] 2842,500| 3960,000, 6,802,500 1968
— — — 268,000, 426,000 694, 000] 2920, 000, 4350,000; 7,270,000 1969
13, 640 20,112 33,752 20, 500 30, 500 51,0000 235,000, 3 60,000 595, 000 1969 1
13,089 19, 816 32,905 22,000 32,500 54,5000 250,000/ 355, 000, 605, 000 2
13,088 16,671 32,759 23,100 34, 800 57,900 252,500, 372,500 625, 000) 3
13,231 20, 151 33,382 22,600 34, 600 57,200 247,500 360, 000 607, 500 4
12,938 19,191 32,129 22,200 34, 200 56,400] 245,000 362,500 607, 500 5
13, 340 20, 573 33,913 22, 300 34,900 57,200 247,500 367,500 615, 000 6
11,561 18, 306 29, 867 22, 300 36,500 58,800, 235,000, 340,000 575, 000 7
2,875 4,300 7,175 20, 100 32, 900 53,000{ 222,500 327,500 550, 000 8
13,979 21,165 35,144 23, 300 38, 400 61,700 250,000[ 380,000 630, 000 9
14, 366 22,111 36, 477 23, 800, 40, 200 64,0000 252,500, 397,500 650, 000 10
— — — 22,700 38, 000 60, 700 240,000, 367,500 607, 500 11
— — — 23,100 38, 500 61,6000 242,500, 360, 000 602, 500 12
& 8 Stereo elastomers exﬁand share of synthetic rubber consumption
1960 total consumtion of synthetic 1969 total consumption of synthetic
rubber 1, 079, 000 long tons rubber 2,001,000 long tons
SBR
Butyl
SBR Nitrile
SBR 83.7% Neoprene
Butyl — 5, 74
Nitrile
Neoprene Stereo elastomers
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U.S. rubber consumption: biggest growth for the

sterep ccnsumption, thousands of long tons

Type of Rubber 1968 | 1969 | 1970 | 1975
SBR 1282 1300| 13201 1480
Natural rubber 582| 588 590, 685
Polybutadiene 218 271 350; 465
Neoprene : 115 120] 130] 160
Butyl 90 92 95 133
Polyisoprene 54 85 110{ 200
Nitrile 60, 65 68 84
EPDM 42 44 75 225
Other Synthetics 34 26 37 42
TOTAL NEW 2477 2589 2775, 3374
RUBBER
Total Syhthetic 1885 2001 2185 2689
rubber
Total stereo rubber 314! 400 535 890
C&EN estimates
Source Rubber Manu-
facturers Association
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I . General Papers-Specialty Polymers
1) The Maleimide Care System : A New Route to
high Performance Vulcanizates of Chlorosulfonated
Polyethylene, Zames R. Wolfe, Jr., and Irving C.
Kogon (E.I. Du Pont de Nemours & Co., Wilmin
ton, Del) ‘

Maleimide Z2#%% = carbon black Z—Hyvalong
R A7 28 oA M- glado|ct, o)A
ste] mhEol7 puiEEEE o MHol MEEH Y A
BRI Solxlz Mi#Eite]l Fov
strain f§ffo] f53tch

o] maleimide ZEfE%:=

stress-

3T LR Heiglct g
amine BAfA%, bis-maleimide coupling agent ¥ £/

sy B 2 SO, acceptore] o},

2) Properties of A 1,5—~Trans—Polypen tereamer
produced by Polymerization through Ring Cleavage
of Cyclopentene. Dr. Friedrich Haas (Farben-fabri-
ken Bayer Ag, Leverhusen-Bayerwerk, W. Germany. )

Cyclopentere o] H{y MiFEEHe A5 61y
EBRSES AHSBILENE S92 o o) SHd
g WC16 0! &H% &7} 1, 5—trans-polypen terea-
mer®] W&o ERIL vtz FgiTh o] EAKY 4
By HEHS Festeon BRIRE #SERAAY ¥
B b, Rk 9 REREY Bt s g
g Rk lrt |, mIESM, RIFE ¥
Eik, BETERSY LEESGoE W BEIT, 4
B ZUER (HAoR KBl T3 ME il £
> MFEEE A4S ot dohe 59 Bl o,

3) Isccyarate with Difuntional polyisobutylenes.
R.L. Zapp, G.E. Serniuk and L.S. Minckler
(Enjay Polymer Labs, Linden, N.J.)

Carboxy terminated polyisobutylene (CTPIB) 2
Hydroxy Terminated Polyisobutylene (HTPIB)=-
lsocyarates}S] K-S 2EelA BHsestglc. HTPIB
+ carboxy EEIBEE propylene oxidest RKIEAA =+
EAT EFEBEHERS &4 arcmatick diisocy-
anates™ sulfonyl isocyanates o} v}z 71= 2 CTP
1B &} #53] FriEfko} = r}, Isocyanate®- £-9l prepoly-
mer o Th7} diamines @ diols -2 ZEHEAAFE Bk
< 7H2 Aoz RE BERS g4 #EREEE
3 BEEAES 9F 5UF ok EWtn AU)H,

I EARERE
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4) A unique Urethane Elastomer Spray System.
Roymond A. Dunleavy and Donald W. Simroth
(Union Carbide Corp, S. Charleston, W, Va.)

2 K7, FEIEEMEQ]l urethane elastomer spary sys-
tem -2 PR HEAA Ml urethane elasto-
mere ol A& HBEHRZ B 15AE BELse 4
713 & WES polymer® mHET BEAFA 8
o oven HolA Mn#d e AT, 2 KIS &%
w23 FEE G MBS olEcl BAEYW HEF
Rigel Aoyt fifksle Aolet,

5) Ultrafast curing EPDM for Sporfe Production.
D.R. Filburn and L. Spenadel(Enjay Polymer Labs,
Linden, N.J.)

BHE RS ethylene propylene terpolymers (EP
DM)9 A7t selvtz 9o Zel B =& flifa
EA {b&Eel BENE Zox ok o] HMES
S EME, WM, WA, REFTEES) He] o
o] polymer= HRAA Z3#3] dcle Ao i
ol™ cellular extrusionq] 79 400°FelA] 3 4rol=] 5
o} =3 o] #@EinEMe] EPDMY 25~30%uE &
SBR, IR ¥ Neoprene %3 bledinngdldlx & iy
e =

6) Chlorinated Polethylene Elastomers.
A.R. Guy and L.E. Sollberger (Dow Chemical
Co. Plagumine. La)

o] (L polyethylene & —ft T IEHIB=A &
wEsE Bgg 2olx ok Bl EAR ATEY 2R
9O EmESER (36~418%)9 #Rd #&d4 ££ g2
HEARS B S dz gk 29 AlgE S
sk, (ER AR wheb miadd A, wkl, B
PE RN R R RES 99 AEL AYES
7t ok HEGREMLY, B PR HiMERIE RES
fol wrgEstet.

7) Refractive Index-Molecular Weight Relationships
for Telomers and Polymers. R. A. Rhein and Daniel
D. Lawson (Jet Propulsion Lab, Pasadena, Calif.)

o] Bl A = BITEY MEoz HE 44 pol-
HoE H2k

yisobutylene @ polyethylene oxided] 4 F&& X%
glch. Polymer o] BIFHSTES XE FER 8BS
Bk, XHflESes pigstded 40148 #FEY
M 9 BITERE ERH Rl FEdtE A&
2+okth, Isobutyleneo] v} ethylene oxided] BAR =+
telomers E%-ako] ohJe} #EfRILAKFRT = Fk
£ MEL RUEI EHFE HTFEY #HHst
BT g Aoleh 1S fidlA o] mES 57t

et
Polyisobutylenes (dimeroll 4] 2 F& 150074714l 73
9o
1, 391
Ng =1.5034—220

Polyetylene oxideqg] #<S(HF& 303004 95237

=)
2.4004
M

HFPLAED B $(Cool A Cos?hA) ¢
Ng=1. 476722930

JE2EE dienesql A $(CeellA Cu7bAl) ¢

8.9033
M

NZ==1. 4538—

N¥=1.5122—

8) Hydroxylation of Polydienes for Membrane
Purposes.

Bernard Meyer and D. Molntyre, (Institute of Po-
lymer Science, Univ. of Akron, Ohio.)

HokiEe] B4 Alme WHBEd HAT 77t A
g Aolth ol & FIfstd [ejLEALE —ER
micro structure T chain & A8 E FWET F71 A
t} wel4] membrane processes 2 /- THiES &HS
£47) geBIsk 45} g4 "ok triblock polymer 2 &
Bi(membrane)s} WS £4A AL F7b A2
g} 7HPisE]l & triblock polymergl Kraton 1011 107
= 7189 homopolymerd] pclydiene #7& HKHE
#ho = kS triblocks semipermeableo] T,

9) The Degradation of Polyisobutylene: A Litera-
ture Review. R.A. Rhein (Jet Propulsion Lab, Pa-
sadena, Calif.)

Polyisobutylene &} fi#Z# 42 isobutylene HEAH €
telomer 9 {Ho] B ci A Hato]l o HE
48 AT RA o A ARpE d¢ T R
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% 2 0,-PCL, B&MSHe RS2 MESS AT

10) The Molecular Sieve Catalyzed Polymerization
of Isobutylene. R.A. Rhein (Jet Propulsion Lab,
Pasadena, Calif.)

£3] BEE 2 A5 = molecular sieveX olefinsZ
BEAAEY 2 AE3e] K telomer & WHE
= AL gz dolok or)AE molecular sieve

2 isobutyleneZ EAA 7)™ dimers, trimers, tetra-

mers 2 polymers®) E&Hol £KE-L ¢A H3=
ool WALy LS TR 10004 o Hhitkd
waaz 9 oo e o ASdE HHTR
9 AR AxAE AL 2%

AHE %49 polymerd] ¥ated WA, EEIH
5Ff, Peak HTES MESIG L FAHR Spectraz
= RBiEe

11) A Non-Black Heat Shrinkable Rubber. Edmond
R. Ayella (Penntube Plastics Co., Califton Heights,
Penna.)

ol = o] AT A7 A= EeET = Fot
(Rubber Age, Vol. 102 p70 Z8)
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& FiE3H Polyester Foam

EEY £FE LBEnt 257 B4 FHT polyester
foam #¥ 5 WS 9loh, Reichold Chemical it
water filled polyester (WFP)a} £2] 9% #f4 Po-
lylite, Ashlandjt¥ water-extended polyester(WEP)
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o2 Aq 250 B HEHY AkE ohastA
o,

Polylite®] 79 polyester S Aol HAZ=
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9 el B{hah
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polyesterf#fif(400g), DMA(2.0g), E(600g), B
blend(1. 0~2.0g) % batch®olv} @Koz BEH
& o] moldes] HAZTH B9 &kio) Folvbd i
e S EFah  glass fiber2 Bz emulsions]]
Yol HE{bAA4 gl

EE plastic BESE £ BhE costfET = o]
o B2 E MR Bk BBKEIEA g &
t}, Urethane foam?} 2a}A o] polyester foam-e &
FESE 3ol A, welAw 10pefe] uretane foam
9 costt ¥ 4dollar(20 pcfo]™ 8doller)e] = et 50%
WFP& 63pcfo] ®E o)A 7.27dollero] o},  Fr— H4R
FEE A E Evhd & o €olA costE: o
Y ¢ v} o)« HmMEE A Bl g
2R £ polyesters] 7L A 27 wj ol

Gas FHo] glom® T2 urethane foam®th &
Bt foam& #y 77~82°Ce] @& FEMpale] ER
o4 FEd HiBAA 605 Ligel HKEES] 75
~90%¢° et :

2 EERY BRI g Ed L& lampy table
baser} BB %ol A=Y = KALTAE Bl
Bolzut o}z BAZEEMEClch el W& FhEEMmEY
FEFIT ol FEE B 2] AXE o9 TEM
foll B Hskitee EWE 4 Ut

(B&= A& 7. 197000 41)
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