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Nitration and Amination of Poly(diphenylacetylene)s

and Their Properties
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Poly[1-phenyl-2-[p-(trimethylsilyl)phenyljacetylene] [PTMSDPA] was synthesized by metathesis
polymerization. PTMSDPA was nitrated using the mixture of sulfuric acid and nitric acid to give a

nitrated polymer. Amination of the nitrated polymer was achieved by the reduction of nitro groups

with SnCl, * 2H,0 using polymer membrane. Nitration and Amination were comfirmed by

comparison of IR spectra before and after reaction, although the molecular weights of polymers

were decreased during nitration reaction. Nitrated poly(diphenylacetylene) exhibited high gas

permeability. Aminated polymers was much higher the CO, permselectivity of than that of the

other poly(diphenylacetylene)s. Aminated polymers exhibited high CO, permselective and

relatively high gas permeability, and hence they are promising candidates for CO, separation

membranes.

Key words : Poly(diphenylacetylene), Gas Separation, Gas Permeability, Nitration, Amination

Membrane

1. &

il

KAEDSHfE - [EUEATIIHEE S D CO, Z3MiH L
BRIRRELBH LIS T 5 2 L 23 FTREAR & & 2> B AFSEDS
D LTS, FRIED THEHE AW RS BEE
WRIE, WEE L W72 T 2 RIBIRCE R OWER
Z PN B FIRICH A BEEB R L N2 Ny

N CRSFPBEZ EVIFERH Y, IbIITaEARR
BIRNF— Ko X N THOODERREFIN
TWB Nz D7z b 5B 2R EE TV 12D
BWEEEERN & 3R B OREITRHT 2 mY ok
BEEAETAHAMERIET D LB RAXRTHD.

P REESE TR SRR B TR
* Materials Science and Engineering Course, Graduate
School of Engineering

SRERED FOREBRESHEINTNEFTY
RU[-T == V2-p-(F ) AFNVV I IWVNT == VT
T F L UPTMSDPAIZ4ED E T HRY (VT ==T
¥ F 1) [PDPABEIIESHN ERFHE TR S IEIE
ThD I EOAHICERVERIICE S Z L bk
BEESEEN, ZOMBRERLTWS. £HUTLY
BVRIESEEMEE RT I LA TND g7
W7 CIILARTA> & PDPA 3EITx LA /VR 7 &
MR EAT D Z & CoLREBNEEREE T2 &
PREL TS Pz - iR L LT IRE L
MEERZED, BVEREERTT I E2EAT
B & TRV BLRERIRM: - [RIRERELZ R TR
RSB R L 72 5 Z L3I S ha MBI Las L
PDPA O L 5 BT EF LU OERICAV LI
A2 v Z v, =47 EORAESR S BRI
WINZRR DAL, 2D ORISR OFE T CRIET



62

BB A AT HE ) v —DEEESCL VRY
v — 2G5 T LIRS TIIR. FOT- DRTEERE 2
DRV ~v—%EBHL, FOREBDFRIGERNB L
THE & IR LD A 4T o T E -,

AP Tl 5y 75Ut % V7= PTMSDPA O= k1
bR LT I /{LEREtL, Boni-EmRY) v—n
FrERCRMTRE - CO/MN, BIRMEAR L2 FR2 - L %
Arge L7z,

2. E I

2. 1 3

RV AR L VS T AT R, KT
TN b T2 EEEBEITZ. T 8T - T FAR
RIIKFCAN VT 5 2T 1 ERERE L, BTy
FIANTST TR Uiz, HES > M ZEE RIS
TTHRET PV HT TR LE. PZ7erER(k
VT =2NAT 4 )T Iy AIRATOL S I
BRELTE. FARAT TRV AFAFRILLT I K250
mL), M) T7x=)WAT 1 (31 g), HST T A
(I)(1.1 g)Z/MZ 60 CITIME L7278 & 4 BEfEHEE L7~
EOBREIRTHE L TH Bk L TARI LR S
7o, REMERIEABICE o TER LAY ) — b U
FNT—T )V TULR, B2 LT b D& Lz,
p-hNIAFNLVINT T 2= AT EF L (T /) <—1])
IXH RS L D Bt s b o2 A Lz

Z OO IR G Z 2O T FMEH L=

2.2 ®B &

BEERMHIIERTFAT T M) = 0.50 M, [TaCls] = 40
mM, [7-BuSn]=80mM, K/t 80°CT 24 BT
o7, FIFIZLLTO®EY TH5B. a2 by EIC
TaCl5(0.11 g), n-BusSn(0.8 mL), h/L> /(4.0 mL)ZA
N, MEESRETIR L., 7 I 23icE /<=—1(1.0 g)
& M@0 mLyE AN, E/v—IBkEE TR LT,
/= —IAR & OATRIE 80 CTC 10 Ay L 7=
ROTE /v —IRRICAMSRR 22 T, 80 CT 24
RHEES L. Z£OBDEDRAZ ) —LE2NZ TES
il ST HBon=RY <=—2 (TRBRIDA & )
—NVTHIERL, HTZAT 4= ZX>THEILLT
MBT V=8 — W TEZEMER U, IR ER

EIZE 0 Rz,
G—¢
; TaCls, n-Bu,Sn _h : *‘
Ol om e
Toluene
iMe,
Monomer 1 Polymer 2

Scheme 1. Polymerization of monomer 1
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Table 1. Result of polymerization®
Monomer Yield(%)" My My  My/My
1 93 2,060,000 429,000 4.81
a)At80 °C for24 h,
M, = 0.5 M, [TaCls] = 40 mM, [n-Bu,Sn] = 80 mM.
b) Methanol-insoluble product.
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Table 2. Molecular weight of polymers

Time

PO]}'mel' i‘[\v x‘[n 1‘.’[\\'/1‘[]1
(hour)

2 - 2,060,000 429,000 4.81

3a 0.5 355,000 105,000 3.36

3b 1 248,000 25,600 9.67

3c 2 689,000 49,400 13.94

3d 3 601,000 53,300 11.27

Ar-SiMe,
-c=c-\_‘”%7 | SiMe

Degree of
Nitration Desilylation |

(3a) 13%  18% ! :
1

{3b)

32% 29%

(3¢) 3%  32%

1%

54 %

(3d)
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Figure 1. IR spectra of polymers
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Table 3. Molecular weight of polymers

Polymer M My Mw/Mn
2 2,060,000 429,000 4.81
3d 601,000 33,300 11.27
4d Insoluble
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Figure 2. IR spectra of polymers
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Table 4. Solubility of the resultant polymers

nluene Eiy0 CHCL EitAce THF Acctone DMF_DMSO MeOH H,0

Polvmer Hesane T
3

2 s [a} (o] (o) x 0O x x X x x
3a x (o] (o] o] (o] O x £3 x x X
3b X A X A A A X A X % X
3c X X x A QO A x Q X X X
3d x A X A O © X (@) x x x
4d X X x X x x x s X X X

O :soluble A:partlysoluble X :insoluble
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Table 5. Gas permeation of the resultant polymers

Polymer (Df”) PNV PO PCOY POJPN; PCOLPNy /'l’_mj)
2 - 961 1800 6700 1.9 7.0 0.906
3a 131000 1800 400 LS 74 0938
3b 32 1800 3100 12000 1.7 6.7 0,908
3¢ 33 00 2600 (1000 L9 79 0927
30 40 100 2100 9800 L9 89 0955
4a 13 110 350 1800 3.2 16 1.075
4b 32 76 260 1500 3.4 20 1.064

PDPAT - 00 1300 S300 L6 6.6 5

a) Degree of substitution.

b) In the units of 1 X 10" ce(stp) em em? s emHg!
(=1 barrer ).

¢) Date from reference [14].
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