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Figure 2 Polymerization mechanisms of acetylene-based monomers
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Figure 3 The structures of Mo and W carbine complexes
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Figure 5 Helix-senseselective polymerization of substituted acetylene by the chiral catalysts
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Figure 6 The structures of Rh catalysts for the living polymerization of acetylenic monomers
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Figure 8 Synthesis of poly (diphenylacetylene) containing hydroxyl groups
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Figure 9 Synthesis of functional polyacetylenes by polymer reaction
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Table 1  Oxygen permeability coefficients (PO:) and PO:/PN: of substituted polyacetylenes

C=C
n
REW ||?1 Il?z POz (barrer?) PO2/ PNz Sk
R1 R2
1 Me SiMes 4 X108 —9X103 1.8 8
2 Me SiEt3 860 2.0 6
3 Me SiMezEt 500 2.2 6
4 Me SiMe2iPr 460 2.7 6
5 Me GeMes 7800 6
6 Ph CsHi-p=SiMes 1100~1550 2.1 55
7 Ph Ph 910 2.2 57
8 Ph CoHi-mSiMes 1200 2.0 63
9 Ph C6Hi-mGeMes 1100 2.0 6
10 Ph CsHi~pBu 1100 2.2 6
11 B-Naphthyl CoHip-SiMes 3500 1.8 60
120 B-Naphthyl Ph 4300 1.6 60
13 CsHuipF CsHi-p-SiMes 2900 1.5 63
14 CsHs m, pF2 CsHi-p-SiMes 3600 1.5 63
15 Ph CsH4-p-0SiMeztBu 160 3.2 68
165 Ph CsH4-pOH 8.0 3.3 68

17 Ph 14400 1.2 64

18 Co6Hsm, pF2 ‘%/ 18700 1.1 65

19 Ph 12900 1.2 65

4800 1. 66

ol

20 Ph E O’Q
21 CsHs m, pF2 O’O 6600 1.3 66

22 Ph '%t-Bu 1100 2.1 67
Cl

23 Ph -4 t-Bu 1400 19 67

@1 barrer=1X10"" ¢m3(STP) cm/(cm2 s emHg) s ® 3@l FE0 RN il 45 -
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PRIBIE Z B0 = AT DA S VR Si 3 P A 23 [ R BRI YA 2ok AV S AR 43 B B

fc=—cs ~{c=—c}

n
@ © trifluoroacetic acid i i
R

R= SiM63, SiMezi-Pr, SiMezn-C8H17

LT BRI 3R R IR 2R
Figure 11 Synthesis of poly(diphenylacetylene) by desilylation reaction
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& SiMes FIRBWE RGN WIS ABHEREYIE., KRR REYHEA R EEmSgs
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FH IR [ 1- (4950 FEFE-2- (- = HIIERESE) FE 25 189 PO Sy 2900 barrers, /& PTMSDPA #) 2 {5

BRI CHEREY EA et (R T T 1485 SiMes B[ [RIZRFF A 77 4557



%91 w4 7T @ i . 107 .

FHER A EAE RN, S BRIERBE R, 2007 4F Masuda SR ITFFHE T & F £ H R
fERH (R LB 17), REREHFBRIR SiMes F1 Bu FER, LR S W B AW &0 KB 5 25
5 PT MSP fEH R 4 ISR BEAR 2 XK O 25 FR RO B A4 351 0 45 48 Rk B 2 18] R
BELAT T 38 &k 2 [E] A0 S ), TR RGO AY B AR s [l Bl 2 AN IR RO e AR A . TR BOK Y R ]
¥k (Local mobility ), HRITFTAMRAY ., SRR EWTINT FH, Sohit & m T 3RBE R
B PTMSP B R A 181

FF IR B, Masuda 4R T &F 9, - HEZ5 M SiMes . ¢ Bu 1 Br FHUR LAY —F5 3 25k
BEWT AR EWEE M AIEF P EA RIFAR MRS kBB 25, HTPRAEW 20/
PO: Hy 4800 barrers, ZEMFEIR IR [HALAIXHO & B P F BURIEA R &Y 21 B3 RBE 250k 6600
barrers, LT PTMSP. {H1]i5 PTMSDPA B 4 £, &8 BURECIE A 9 3R =05 B 2 e 5 HAERUR A
A 2P, T EA IR E s (5 R S WAE R« HERIRSS . 125 TR alE TR C
b BRGNS A HIAER . B IR FaE (1o 40001 ALl AR 4 M AR R
EYIRREF IR THRMIL N EA RN SRBENE, &6 PR AR RR S 22 123 (1
PO: 435124 1100 F1 1400 barrers,

AR, AR ZE RN . A RUED CO2 BIHERL RS H CO: B Rk MR ACR M fEH CO:2 A [A]
WCR L 75 CO2 BRI TT & B 238G EI M, COz 2 THOK. NTY B R RN, RS R
B, SER AW R A R I PR R D R ) SRR, (R S A W S LA A R AT T CO2 B R eY
VIRTERA IR TFRYE, SHEREMER B 24 PCO: 25 110 barrers PCO=/PCH: #1 PCO:/ PN:
Sy AT, 8 Fi1 45. 8, HAY B PEREEE ML T Robeson EFR. FBHIZI AW WL R0 CO2 B/ B R

Sakaguchi 2565 TR —EE HoTHBELE R 0.5~ 1.5 R I 2™ SRR AW AR,
LG R A VAT HZR A0 AU Sk A HLA R TS T B DMF A LEmH, 2R
HYFRIER CO: BRI B A5 PCO2/ PN il 31,

2.2 IRiEHEtERE

BURER L, 411 PT MSP B2 (4-F 3E-2-750 60 fl PTMSDPA B Fre o semxal . @%. TR
TR RN (sizesieving ) » IRFRER K BB I M FE TR S IR R P BUR BN, NG R B BE S R AR
PRFNZEVRIBE 2 BE LR AR B I8/ . Pinnau SRR FE T 2 A FIA HLZEVRAE PT MSP B &
14, I PT MSP X AT A H R RO 2R (N BE A T He 58 ) B B I R T = 1548 R 30 el
JELUR A SRS 0025 B R N U558 2 B0E R0 B & ™ L mbAE T48(2 molX0)/ B HIE &
A B 55 R 4 F 4l 1024, T 1E T ket R AR A4 43 85 R 30k 30, 2 RLAl < ik 15 4 6
X EHA AR A EER (LR 2), XRH TR SAEHFBEmRARR EHHRES
PRI, T RS A s 4L A BELAS T 1 B s L FE IR R B9 9 BUT 8 IR R MO [ TR ) B S R &
V), X TR KA S R A E m a4 (reverseselective ) B A WIIEAE Toll 53
B oA LAY SR RN AR B KA 2 T 51535 B 4 B AR IR 10—, [R Ak /N4 T (40 H
A CHO) R R R T T B R AR

®2 PIMSP RMMR-FEESERNESSESELRE
Table 2 Mixed gas permeation properties of PTVISP, Polysulfone, and Poly (dimethylsiloxane)

BIEZM (barrer”) pritedicE B R LA
Raw e i
nCiH1o CHu wCiH10/CH1  CHi(mixed gas)/CHl(pure gas)
- 53000 1800 30 01
PT MSP H. Ax .
KA R, 50 (78000)5 (15400) (5)®

Polysulfone JINE R, S 0.13 0.21 0.6 1
Poly (dimethylsiloxane) BRI 7200 1200 6 1

“1barrer=1X10"" ¢cm*(STP) em/(cm® s emHg) ;> S0 B IETHRME (P/ Pa ) =0. 62.
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2.3 SMEREHEVRFERS

XA 7> 2 B T BB LB SR 45 803 B AN [R] A% G i B 45 ot A0 (8 38 10k, AT HEA TR
FUBL 78S, Aoki Sl o8 [ & RERY SUBUIRHET-VE SR 24, I mT | T 1, 3- T %L
FHAMEBERR AR FEMEIREN TS, D 4 B B AT LAk B Y AR 43 RE 1 (810~ 100Y0ee ), FETT
Fi48 600n XTMERRYE N 1200~54 ee 11515,

Teraguchi 5¢ ] & T & Gk IR e FHE R R FE 2 4 25, JFi@ ok K kAl I B A5 21 3R 2R 3k 2 Uik
261" [ A5 (CD) T R RS A EE TR, RREL R R R AW 26 (MR A IRIEFVE, X4
AT LA FHECIZ (chiral memory ) SOV KRS 2l THR &Y LR RFHRIE TR 25 1, 5FVEEHA R
FAETCE, FIFX PRI T T AN e (0 ZBR AN 2-40 T BEAY I3 5 FIY BUF 98, BB N () &R
(5% (wt) IKIEWR) I AWM 25 54388 110y 54. 3Vee, EREAL T 26 Sy 48. 5 0ees R 24 T HERY
o3 BE 11531 80 5 Voee Ml 58. 50 0ee, T 26 AT AHLAR. WX T AL S W/ 8 A

L.
to—o3

_ ~c=c}; g
n CH3;COOH
,srCH3 -
26
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|

. &

12 W HE 2R R Y

Figure 12 Polymer structures and depinanylsilylation reaction
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Synthesis and separation properties of substituted polyacetylenes

HU Yan*ming* » XU Qiang
(Department of Polymer Science and Materials: Dalian University of Technology, Key Laboratory

of Polymer Science and Engineering of Liaoning Province, Dalian 116012, China)

Abstract: The design and synthesis of substituted polyacetylenes are motivated by the development
of new materials that display interesting physical and chemical properties- Attachment of functional
pendants to the polyacetylene backbone endows such polymers with various unique properties: such as
optical nonlinearity, liquid crystallinity, light emission: helical chirality, high gas permeability, and so
forth- As an important category of separation membrane materials, these amorphous, highly stiff,
glassy polymers are characterized by high gas permeability and high Vapor/gas selectivity , which is
strikingly different from conventional glassy polymers. Much work is being progressed in the aspects of
gas separation, natural gas purification, and enantioselective permeation of substituted polyacetylenes-
This review concerns polymerization catalysts and polymer reaction for the synthesis of substituted
polyacetylenes: especially separation properties of the highly permeable polyacetylenes-

Key words: Substituted polyacetylene; Transition metal catalyst; Gas separation; Membrane



