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7?);3\ é ’]E\) j; ?){i g% Polymer Solvent (mL) Yield (%) n,,> (dL/g) M,9/10* M, /M,

BT I LDk PGH 19 60 0.77 2.4 2.8

A% 100°C TIT

SR et S B = B

TEOFERRY 7 PGNO, 11 82 0.61 2.9 2.3

TF IV EHEICE a) Monomer, 5.0 mmol; solvent, NMP; temp., 100 °C; time, 18 h.

YD ENTEI, b) Measured at a concentration of 0.5 g/dL in NMP at 30 °C.

KRG FE (5n) 13061 ¢) Measured by GPC.

~0.77 dL/g. ¥y

sy fi (M) 13 24000~29000, %y F 804 (My/M,) 1323~28 Th-olz,
RYTTFIEIET 1 b oPEBERE Cd D5 NMP X DMI @ WIEEMEE R L,

NMP & & B TR v 2 R 7 4 LA (20~30 um) ZAEET 2 2 LR TE 7,

INHDT 4V LD SYUEREBAMRE (Tys) 1FZE5 T 396~426C & mVMEEZ R LTz,

7 4NV BDH T AEBIRE (T,) 122\ Tk, PGH (241°C) <PGCN (260°C) <PGNO,

PGCN 11 78 0.66 2.7 23
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(268°C) DIETEMEZ /R L, #iE5E=R (CTE) IZ5W T, PGH (45 ppm/C) >PGCN

(11 ppm/C) >PGNO, (5.8 ppm/'C) DIETEVMEZ R LTz, ZHE, 0O K WE
eI FHMAEMERAP®RS, B TLBEIXWMECTE 2R3 &Bx 65, £, 74V
L D5 8RR Tl 51 5= 58 B/ W R OV 5 | IR EME RN Z 4 113~181 MPa/ 1.7~8.2%
/42~7.1 GPa TH Y, KFIZ PGCN (L58%) T, 181 MPa/4.2% /7.1 GPa D%~ L 7=,
PGH & PGCN O 7 4V A DT1 > NAT7WHE (Awor) 1%, 364~365 nm CTHEAFEH] 4R
L7720 — 7. PGNO; D Agyorr IF 442 nm THATH o 72, £72. 7 4 L L OEWIETTER (n1g,
d ) 1E. 1.823~1.916 L IEFICEVMEE < L, PGH (1.823) <PGCN (1.873) <PGNO,

(1.916) DIAIZI2 >T2, 7 4 NV LAOEIMEITE (nry, d B 1L ne K0S EIEST

(An=nre — npw) 1%, 0.165~0.312 & KX <, PGH (0.165) <PGCN (0.275) <PGNO,

(0.312) DNEIZKERMEE /R LT, 26 ONFRMEIX, DO K RERRED ST
MEEENCL 20T, BM<EWNERLTWD EEXZLND, EBRIZ, 74 VLDERE
ZHIEL7ZEZ A, PGH (1.337) <PGCN (1.372) <PGNO, (1.437) DEL 720 . )
PR BAHT TV D, FL T4V ADT v (vy) 1. 6.9~10.4 /NS UVMELE 72
>7,

Table 2. Thermal properties of polyguanamines

T, (°C) CTEY Ty (°C) Ty10” (°C) Char yield?
Polymer /°C %
DSC» TMA» DMA® ®PP™'C) nair N, inair  inN, (%)
PGH 241 252 248 45 026 426 457 450 52
PGCN 260 268 260 11 425 427 460 460 51
PGNO, 268 260 276 6 396 394 429 429 62

a) Determined by DSC at a heating rate of 20 “C/min. b) Determinec by TMA at a heating rate of 10 *C/min.
¢) Determined by DMA at a heating rate of 2 “C/min. d) Coefficient of thermal expansion between 140 °C and
190 °C. e) 5% weight loss temperature by TG at a heating rate of 10 “C/min. f) 10% weight loss temprature.
g) At 800 °C in nitrogen.

Table 3. Optical properties of polyguanamine films

Thickness Ao Too0”
(um)  (m) (%)

dn

Polymer (g/om?)

Mode®  ng ng N v  An®

TE 1.881 1.823 1.802 104
PGH 30 364 84 0.165 1337
™ 1.687 1.658 1.649 173

TE 1.939 1.873 1.850 9.8
PGCN 26 365 82 0.275 1372
™ 1.624 1.598 1.588 16.6

TE 2.019 1916 1.886 6.9
PGNO, 21 442 82 0312 1437
™ 1.645 1.604 1592 113

a) Cutoff wavelength. b) Transmittance at 600 nm. c¢) TE, in-plane refractive index; TM, out-of-plane
refractive index. d) Abbe’s number: v;=(n4-1)/(ng-nc). €) Birefringence at d line. f) Film density.
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