Polymer (Korea) Vol. 16, No. 1, pp 44—50 (1992)

4-Methyl-1-Vinylnaphthalene®} Styrene?] <¢ko]& Z3§

432258 42000 F 20
Bt 18Ry e
(1991 8-9J 1°;_J ")

Cationic Copolymerization of 4-Methyl-1-Vinylnaphthalene
and Styrene

Hong Kun Shin, Dong Pil Kang, Chang Sik Ha, Jin Kook Lee, and Won Jei Cho”
Department of Polymer Science and Engineering, Pusan Natoinal University, Pusan 609-735, Korea
*To whom all correspodence shoud be addressed.

(Received August 1, 1991)

8 ¢F ! 4-Methyl-1-vinylnaphthalene(4-MeV,N)-& 4-methyl-1-(1-naphthylethyl)chloride (4-MeN;EC)
Z g9gast v AA §4s5t9 . 4-MeN,ECE 1-methylnaphthalene & £%E 42 3} 4-methyl-
1-acetonaphthone, 4-methyl-1-(1-naphthyl)ethanol-& &4 3} 12 4-methyl-1-(1-naphthyl) ethanoli} PCls
g WA A FAEAC. -70TC, -50T, -25C 2 0T TiCLE NAA 2 3ol 4-MeVINY %o
%% ¥ HEEF 18] poly(4-methyl-1-vinylnaphthalene) o} & A w9 T, B T3l 4-
MeV\Ne] g5 dojz F8A Y 1HIT @ 27t F7HE4E Lo A T,
e 148c¢o) iy, w3, -50Co A TiCLE AMg-8ld CH,CLol A 4-MeV N3} styreneo] %ol &
ol g dEFANEHE FAT. TERA 24L& UV spectroscopyE A&-3ted T34
o1, Kelen-Tidos2] ol o3&} -3 crekaiuk-3-An] k2 ri(4-MeV N) =4,000] 3 ry(styrene) =1.75
oltet,

1m

Abstract . 4-Methyl-1-vinylnaphthalene (4-MeVN) was synthesized by the dehydrochlorination of 4-
methyl-1-(1-naphthylethyl) chloride, which had been prepared from 1-methylnaphthalene through the
formation of intermediates, 4-methyl-1-acetonaphthone and 4-methyl-1-(1-naphthyl)ethanol. Cationic
homopolymerization of 4-MeVN was carried out with titanium tetrachloride as a catalyst in dichloro-
methane at four different temperatures, ranging from -70C to 0C. The conversion and the intrinsic
viscosity were increased as the temperature decreased. The observed glass transition temperature
of the homopolymer was 148TC. Copolymerization of 4-MeV;N and styrene was also carried out at -50
C under the same experimental condition. The copolymer composition was determined by UV spect-
roscopy. The reactivity ratios of 4-MeV N and styrene were estimated as r;(4-MeV,N) =4.00 and r,
(St)=1.75, respectively, by the Kelen-Tudos method.
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Fig. 1. 'TH-NMR spectrum of 4-methvl-1-vinylnaph-
thalene in CDCl,.

Table 1. Conversion in the Cationic Homopolymeriza-
tion of 4-Methy!-1-Vinylnaphthalene with TiCl, in Di-
chloromethane and Intrinsic Viscosity of Poly(4-MeV,
N). Polymerization Condition : (M]=0.1 M, [TiCl.]
=1X10? M, Polymerization time : 5 min

Temp C % Conversion [n] (100ml/g)
0 75 0.39
—25 87 0.45
-50 94 0.48
-70 98 0.52

ppmol| Al -CH=CHyoll 7|<14d peak7} F&ol ¢]a}
o glolH&& #ERlshdth

4-MeV\N9) 2% 2 S#A9 9424

4-MeV Noj "gtio] gl 259 93§ HES
7] $lste] 4-MeV NS -70°C, -50C, -25¢C, 0Co|
A Sd gAYt e exoAM e dEBES
Table 1o vellich Table 104 & 4= U= A
e 70T A HBEo| 98% A ol &FFAol
olF F28 ¢ F At

agla, FEE) Yoldss FHEE A
o8 FNE ¢ F Utk olF YL
3ol A BT Fol 2R E-0 HAEA ) 7]
Adsle Aed olafe Qo iy
oA gzl Ao} dR3kar sk

dutgo 2 Ay Fehale] nfH w9 Ba e
#Ax= Mark-Houwink 2} [p]=KM?%j 2|5} 2
gz, FAH niPE (vle ddE=
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TE 100Co| AR~ 49)x)0] wl”7]7} 2%d
poly(4-methylstyrene) &} T,z o] g}~
polystyrene®] T, Ho} 2t A 2& ghg 2 Ae=
B1=o] gltd, Poly(1l-vinylnaphthalene) ¢l T,=
154cg BaEoe] 31owW® poly(4-methyl-1-vinyl-
naphthalene) ¢} T 148Col22 o A7+ t=
29t polystyrene®} Poly(4-methylstyrene) ol A 9}
Ze A4S 7HAE ¢ & Udh
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Fig. 2. DSC thermogram of poly(4-methyl-1-vinylna-

phthalene).
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MeV N7} styrenes) <ol FFAo] i wak
Aol wke-AE HESY] Hstod TiClLE MAA=R
18] 12 dichloromethane& §1f 2 A}&-3}e] -507C 9
A 4-MeV N3} styrenes ol FZsldc). ¥
FEA B Pe @) mugoel AUk U
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polystyrene-s 742t &8jA]7] &H9] U.V.Spect-
rum-2 Fig. 3¢ Jebhch

Figure 39] 295nmolA FZFEAe 4-MeV|N
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nmel|A] poly(4-MeV N) 9] B|&3ZA = 37.80|2
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MeV\N)#HS vephd Aoz sy (DS ¢4
Ak

Table 2. Comparison of Glass Transition Tempera-

ture
Polymers T, (T) References
Polystyrene 100 24, 25, 26
Poly(4-methylstyrene) 93, 101 26, 27, 28, 29
Poly(1-vinylnaphthalene) 154 30
Poly(4-methyl-1-vinyl 148 this work

naphthalene)

1.50

a . Poly (4-MeV\N)
b:PS

Absorbance

—0.30 ) L "
200 240 210 300 335

Wavelength (nm)
Fig. 3. UV spectra of poly(4-methyl-1-vinylnaphtha-

lene) and polystyrene in chloroform.
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Table 3. Determination of r, and r; for the Cationic Copolymerization of 4-Methyl-1-Vinylnaphthalene(M,)
/Styrene(M,) in CH.Cl, at —50C [M]=0.1 M, [TiC},]=5X10* M, r;=4.0 and r.=1.75

X=M,/M; Y=my/m, F=X/Y G=X(XY-1)/Y o*+F n=G/(a+F) E=F/(a+F)
0.19 0.17 0.21 -093 0.74 ~126 0.28
047 0.59 0.37 —0.33 0.90 —-0.37 041
0.92 1.76 048 0.40 1.01 0.40 0.48
1.78 4.14 0.77 135 1.30 1.04 0.59
4.00 11.76 1.36 3.66 1.89 1.94 0.72
*a=y/ FrinX Fax
2 9] & r;(4-MeV N)2 4,000] 1 ry(styrene) = 1.
7509}, 4-MeV,N9| <fo] & 4-MeV|N thka
ko] wkg-ol styrenewkigFa| oho] WM A& oied
4 0o styrened] <ol &2 styreneth A oo
T Mol 4 MeVN grablshe] whgnt Ed F Q
oldg & 4 Utk EE ) Xr,=7.0012& ol&
FEPA Y FxE block®ol 7k FRE A
no o.L2 ofa o.'s o.la Ao Azt
¢
4 &
-'r 1-Methylnaphthalene e &WE3dz 3o 4-

Fig. 4. Kelen-Tudos plot for the cationic copolymeri-
zation of 4-methyl-1-vinylnaphthalene(M;) and sty-
rene(M;) at —50C (r;=4.0+0.1 and =175 0.1).

£=37.8X+(1-X)0.03 @Y)

714 g FolR N FFEA nAEFF
Agoln X& FF AN 4-MeV NG| EE &
olt}, AN 4-MeVN @99 ¥=E UV,
spectroscopy 2 A &3t Kelen-Tiidos 2](2)¥ ¥
o]A A4 ES Table 30 JERAATH

]

= T2y 12
n—(rl+£)e a

2)

7] n, ¢ L a Table 39 F=o} Ak,
Table 3& Fig. 49 plotat¥c}. Fig. 494 3t
4-MeV,N(M,) 3} styrene(Mp) o] @A) wH&-Adv)

&2/H M16A A1% 1992 1€

methyl-1-acetonaphthone, 4-methyl-1-(1-naphthyl)
4-methyl-1-(1-naphthylethyl)chloride &
A8t FHZEAH o= 4-methyl-1-vinylnaphthalene
& 3433 ¥olA 4-Methyl-1-vinylnaphthalene &
dichloromethanegzoll A TiCl, & 7WAIAZ AFg-3ted
-70C, -50C, -25C, 0CoM FeoleFgstgch
-70C ol A 4-methyl-1-vinyl-naphthalene?] &5
98%olRor Lx7} F71EFE HIEL FA3HT
=3

e st 371842 Aoz poly(4-methyl-1-
vinylnaphthalene) 9] T&HE e Fidgon
-70CAA dojR
lene) 8] TRHAHE gL 0,520 TLoAMET} A
Lo Fapgko] & poly(4-methyl-1-vinylnaphtha-
S 9 & AUk BojA T, #& 18T ol

ethanol,

poly(4-methyl-1-vinylnaphtha-

=2 T3

lene)

o},
gujj 2 4] dichloromethane®} &m) 2 A TiCl,E A}
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£8te] -50CoNA] 4-methyl-1-vinylnaphthalene(M,)
7 styrene(M,) S ol TFHe A3 GHFA
SAd] ke r;(4-MeV,N)=4.000] 1 ry(St) =1.75
o]t}
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