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o] & [ e 7hekd a4skd ohest A, acrylamide (), "9-ethyl-3-carbazoly] methacryl-
9-Ethyl-3-aminocarbazole({]), N-(9-ethyl-3-car- amide(¥), 9-ethylcarbazole(¥XI), 9-ethyl-3-
bazalyl)-maleamic acid (V[i), N-(9-e*ay!l-3- formyl carbazole(XII), !9-ethyl-3-formylcarbaz-
carbozolyl)-maleimide (V) 9-ethyl-3-carbazolyl olylazin=(XIII), 9-ethyl-3-formylcarbazolylhy-
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drazone(XIV), 3-diazo-9-ethyl carbazole (XV),
9-ethyl-3-hydroxymethyl
(XVII) 9-ethyl-3-hydroxy methyl carbazolyl

carbazolyl

o] Z¢] o} 3 NMR data:
deh,
Harry W. Gibsonz} F.C,

Table lof Zoix)

Bailey ;12 t}-2¢}

methacrylate (XVIII), 9-ethyl-3-methylol car- monomerE SR o) 5SS BEAAA T A
bazole(XVI) MEE HBEE BFFE GEY
CH,=CH CH,=CH CH,=CH CH,= CH
- + O 1o— @ +
or'©
CH, Cl

cholloRe

Table [ Chemical Shifts(d,ppm) and Coupling Constants(J.HZ) of Carbazole Derivatives,
Ethyl group .
_ J Aromatic group Other groups
Comp Solvent 9(ppm) (Hz) (Hz)
ound _CH, &(ppm) and J(Hz) 3(ppm)
v | cocy, ! 123 414 7.5 |7.85(H) u=/u=8.25 3. 41(—NH,)
6. 78(H.)
7.0—7. 4(H,,4,0,1,0)
CD,),CO 1.34 4.411 7.5 | 7.21(H,);8.06(Hs) 6.63(Ha) Ja=12.15
VH ( )z sy ey 5 5.30(H5)
7.3—7. 64(H1,4 6 1,5) 8. 49(NH)
it CDCl, 1.35]  4.271 7.5 | 7.88(H,);7.85(H,) 6.72(—CH=CH-)
J2=1.5;156=7.5
6.9—7.4(Hy,z,6,2,6)
K CDCl, 1.300  4.200 7.5 |7.89(Hy);/5=9.0 8.27(NH) Jar=2.0
6.9—7.78(H,,2,4,0,7,0) 5.63(H,) Jac=10.5
6.38(H;) Jre=17.0
. 6 2523;{)) Ja=18
X CcDCI 1.31 4.211 7.5 | 7.93(Hy).7. 55( 1) 8.25 ac=0.9
b Jiu=Jss=7.5 5. 36(H,) 5e=1.5
6.9—7. 45=(H; 4,0,1,5) 5.75(H;)
, 2.03(H,)
ccl, | 137 a24 7.5 |7.91(H):Ju=J=11.25 | 10.2(—CH=)
X1 c { 8.31(H,); f:.—z 25;7.73(H,)
‘ | 6.95—7. 04(H; o,7,5)
DMSO.,;  1.32 4.3 7.5 | 7.95(He);J1a=/5=9.0 8.61(—CH=)
X ! 8.4(H,) 7,87 (H,)
Je=2.28
‘ 6.8—7.5(H, 4,1,8)
xw | cpcy, L30 422 7.5 |7.8—8.1 (Hy) 1.84(—0H=)
6.85—7.5(H, 5,0,7,0) g gggﬁgHzo—) J=3.0
XV | CCL 125 409 7.5 |7.73—8.02(Hy) & 27(H) T —10.5
6.85—7. 50;11-11,2,0,1,5) 5 gngc():H N Jec=17.5
CCl 1.290  4.14 7.5 | 7.8—8.05(H,) 5.17(—CH,
IXVM ‘ 6.9—7. 45(H1‘,:,s,7,8) 5. 47(Ha) Jab=1- 8
6.08(H,;) J2c=0.8
1. 92(Hc) ]bczl- 5
5. 25(CH,0—-)
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I. PVKe| gl K
PVK¢] UV spectra (soPn film)-E x.= 29, 100
(29, 100) 33,950(33,800) 38, 250(38, 150), ~43,
.000cm~2(Fig 1)o]]4] maximaE H¢glr}, N-iso-
propyl carbazole(NIPC) 2| # ¥ spectras FA}s}

alternating

o] wlms| & o transitione] $AE ol
IEESE’ = =
€ : —
; T~ T
1002l M T .
=
y H I il e
. 7 T : T A, i
3 ! i Il"-’ |t I
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i 1 Ji |
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Figure 1. The UV absorption spectra of pVK
dissolved in methylene chloride(1) and
as a fim (2)

absorption intensity s} stz &S & 4 3}

o]l A& E4F¢ carbazole chromophores] &%
ol EEAEl A& W ke Fd FHIY

g ¢ B FE Folvh, shxruk PVKe emi-
ssion processel] 4 = excimers)} fmonomer fluore-
scences} vlebykol, (Klopffer,1969a)18
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CO, Bt

carbazole #5319 HESES 410~500mmoj
A phosphorescences 1w eolt} (Klopffer and
Fisher, 1973) 1 3| 2t-54 #iykel A ¢ PVKE o]
@ikoll 4} phosphorescence® ¥.¢) =}, (Fig.2), &=
3t Fig 34| 4] & triplet-triplet annihilationsl) 4 €]
delayed fluorescence® M o Er} HEL EH5F
o TR AEFL & 4 gd=d BLFER

phosphorescence intensity

M

1 \

400 420 440 460 480 5C0 520
wavelength, (nm)

Figure 2. Phosphorescence spectrum (uncorrec-
ted) of 10~* mole// NIPC in 2-methyl
tetra-hydrofuran at 77K. Excitation 1=
295nm (Klopff and fisher (1973))

5L o} 73t delayed fluorescenceE xo)x
A= e E5FES 3k £ phosphorescence
prevailsE }ehlt}, Burkhavt (1976)20e PVK
ol ¢le] A ¢ delayed fluorescence= mobile triplet
3} immobile tripletg- zti= annihilation =z}
A B 9,
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phosphorescence intensity

N\

\\

550 nm 3500

350 400 450 500
wavelength

Figure 3. Phosphorescence and delayed fluores-
cence of PVK in 2-methyl THF (uncor-
rected), 10~* cb, groups/l. emission slit
snm. (Kléffer and Fisher (1973))

V. PVKe| @il &R’

PVKY] #ianel HEe A4 22 gl ¢
23 w7} vk, 5% (F4F <0.01%) PVK
8] T, 225+ 2°C(Griffiths,1969:Bergfjord and
Penwell, 1975)% o] c}, =g} 2% HHEA
Tl A= glass zro] mqlth, Te=Te,—K/M,
(Te.=22.7°C,K=2,27x105, Bergfjord and Pen-
well, 1975)5R0ll f3] Tox T8 =zt 4
grc}, o] AA & Figdd) vk vk BHTE
oA Tedl FH % Teola Mo BFHSTE
o=},

510 T Y T T

PVK
450k DSC 18:10°/min
8 millical/scc

GLASS TRANSITION, Te

1 1 i 1 1 1 1 1 !
0 3 6 9 12 15 18 21 231 27 30
L
Mn

Figure 4 Tne glass-transition of PVK as a
function of number-average molecular
weight.

Za|H A 54 A 5% 19814 10¥

BASFe| #igfye) PVK (M,=1.55X10°% M,
/M,=5.5)% 4.5%¢] carbazole ¥ ETEL 7t
Az olew Tge 200°Ce] ci(Bergfjord and
Penwell, 1975) To& J3 2= PVKe} compatible
¥ EHTEY WES mETd S e

Table [ Mechanical Properties of PVK
(Cornish, 1963)

Property I“Polectron” “Luvican”
Modulus(lb/in?) 5.8X10°  l4.7X10°
Tensile strength(lb/in®) |1,800 2,050
18, 000—
20, 000
(oriented
fibers)
Elongation(%) 0. 32 !
Impact strength(ft-lb/in) (0. 19 ’2.2
Impact bending stress 10—15
(cm/kg,cm)
Flexural strength(lb/in? [1,500—8, 0005, 500—6, 900
(increasing
with fiber
content)
4, 500—5, 500
(—20°C to+
80°C)
Hardness (kg/mm?) 14
(1) Rockwell R 125
(2) Rockwell 113 113
Compressive strength 4,800
(Ib/in%)
Shear strength(lb/in®)  |3,500
Specific heat(cal/°C/gm) [0.3
o 6.0xX10™7°
Thermal conductivity
(cal/cm/sec®C)
Coefficient of linear- 45—55 X 57X10°°
expansion (/°C) 10—t (20—100°C)
Heat distortion tempe- |100—150°C
rature (ASTMmethod)
Heat resistance (vicat) 190°C
(Martens) 150°C
Flow temperature 270°C
Permissible continuous 120°C
temperature
Specific gravity 1.2 1.2
Refractive index 1.69 at 20°C
Water absorption 0.1 12mg/100cm?
Jweek

" Polectron is a trademark of General Aniline
& Film Corp.. Luvican is a trademark of Badis-
che Anilin-und-Soda-Fabrik.
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PVKelt}l 25% Axe EHTE PVKE &%
(M,=4,500)3}= 3% Ter o 26°CHE 7tk
gl ' '

PVKe| 7bekah #HAQl M5 Table [ 2]
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