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Abstract : This work, which was about the synthesis of 3-(1,8-Naphthalimido) propyl
methacrylate and GMA copolymers and their physical properties, investigated the compositions of
the copolymer, the reactivity ratios of the monomer, resonance effect(Q), polar effect(e) and
fluorescence effect of 1,8—naphthalicanhydride. Azobisisobutyronitronitryl(AIBN) as an initiator was
employed at 60°C with dimethylformamide(DMF) of solvent for the copolymerization of NIPM. r;
was found to be higher than r, from the reactivity ratios of the monomer obtained from F-R and
K-T methods. NIPM was found to be more copolymerized than GMA.

The fluorescence spectrums of these polymers showed a weak monomer fluorescence band at 380
nm and a strong excimer fluorescence band at about 460 nm.

Keywords  3-(1,8-Naphthalimido) propyl methacrylate, GMA, reactivity ratios,
resonance eftect(Q), polar effect(e), excimer fluorescence
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Table 1. Feed Composition of NIPM and

GMA in DMF
Feed Composition | Initiator™* Solvent
NIPM(g) | GMA(g) | AIBN (wt%) | DMF(ml)
0.20 0.80 0.5 10
0.40 0.60 0.5 10
0.50 0.50 0.5 10
0.60 0.40 0.5 10
0.80 0.20 0.5 10

* 5 mole percent (%) of monomer
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o424 NIPM B 345+ NIPMY 52 &
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Scheme 1. Synthesis

of NIPM and GMA copolymer
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Table 3. Solubility Behavior of the Polymers

gAY 24& UVAHEG o 2RE ot Pol Pol
~ = 2 oY oy
7] 95 GMASQF NIPMO| &5di7t A2 H2A] Solvents (NIPM) | (NIPM-co-GMA)
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Bhimg o] mgeld 2 FWASE Forarh beM i "
DCE go] 73 ST E Table 20 Lreby 1,2-DCE + +
Atk Table 20 Vet Hiep Zro] o F<-ut NVP + +
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Fig. 1. UV spectrums of GMA and NIPM in Chloroform _ +
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Table 2. Molar Extinction Coefficient(e) of MEOH - -
Monomer in DCE Toluene - -
Monomer A (nm) eM " cm™) Benzene - _
318 8894 -+~ : soluble at room temperature
+: soluble , —: insoluble.
NIPM 333 11273
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Fig. 2. IR spectrum of poly(NIPM-co—-GMA).
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Fig. 3. '"H-NMR spectrum of poly(NIPM—-co-GMA) in CDCl3(400MHz).
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Fig. 62 poly(NIPM-co-GMA)9] 7|ZE2-&
ZeAEAS AMgSte]  THF g9dol4 GPC &
HEdo|t}, Fig. 67} Table 4o vepd vie} 2
o] poly(INIPM-co-GMA) FBHFEAFMn)
21,431011, FABHEAZFMw)2 51,1220]H
BEAFEL AL (D)= 2.39 oltt. DI7F 19 7}
7F-H T4 (monodisperse) 2 & 4 Q1AL o
& HdAnEAEHoelct. 2014dolH  oHEAS
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Fig. 6. Molecular weight of
poly(NIPM~-co—-GMA)(GPC).

3.5.2. A=EA=F

Fig. 72 (NIPM-co-GMA) ZE5§A|9] 5k
of 2 FHHEE yepd otk VRS F
Z(g/dD), A252 19AEE YetdL, 5% A
2o ot BEQ A2Fd¥oe] I§H%[n]
olt}, o] AH zF& Mark-Howink—Sakurada 4
[7]=KM* (K=5.5x107, a=0.79)°l|4] sto] o]
2HE HE 5 g BEAFM) 42,5218 Tt
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t 33 SHPFEAFEOE A
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Fig. 7. Reduced viscosity—concentration curves
for a poly(NIPM-co-GMA) in DCE
at 25C.

3.6. @A dh-g-AdH]

Fineman—-Ross¥[12]7} Kelen-Tudos®H[13]-&
o] gsto] ex}Fxe] HEE TAAZIH GMASH
NIPMS] FFA §+-84 HIE F3t7] 95t

Table 4. Molecular Weight of Poly(NIPM-co-GMA)

Mn

Mw Mw/Mn Polydispersity

Poly(NIPM-co-GMA) 21,431

51,122 2.39 2.39
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d]‘/-[QZTIQTQZ‘/[Q+]l/]2 oy Table 69 A2 (&) 9%+ (2]) 109 <Jst
G=rF—r, ) o] FeFTH17~20].
Ts
%:__;'+T1 ® Totel laro 6m,
G:% o= Torel o Lm0 —my)
.TQ
F= my = ©)
x:% y= dMy — zlaro —wlali (10)
M,’ dM, Vo (e —w)kli+ (z—y) laro
i:_i . £+£ (4)
F ry F ooy o714 mi=  poly(NIPM-co-GMA)l| A
1 r NIPM gkl HFEdAd2 (aromatic
F ey 7,_; ) protons)?] x = 6, ALZEFAAA  (aliphatic
Pl protons)®] y = 110]1 GMA®] HFZF 2=
E:T—lerT—l ©) w=0, AGZF42e] 2z = 100t} ) _
L on P Fig 8%0‘?_}% 1]_9] g = Hl Eﬂi\l %’;%‘EL
e @) Aol 2AE TAIRE Aolal dgAo] 5 A
? 2 5= Yetd Aot Table 59F Table 62 F-R
=(r, 2) F_ T (8) Hit K-THe A-8sto] 359 = Hlo digt &
i o otk FUAe 2oz uehfgleh Fig 9~10&
=V Fu F-RY, K-THe Hgso] =Asl, o5
qgate] T g ofelet Bt
et o g mlEAS olgste A W 945
& g¥ez BpEY FEEE 10% olstz Poly(NIPM-co-GMA) €]
of Sih 70| Tholo). F-R 5 1 = 1.3698, r, = 0.5008, rir, = 0.6859
Table 5= ZXFAS 9 ek o] T 2|9 K=T ; r1 = 1.0804, r, = 0.4271, r1r; = 0.4614.

Table 5. Composition Data for Free Radical Copolymerization of NIPM with GMA in DMF
Solution at 60C

- olymer M, @ Intenlizies of Profhns C=Lody | m ° m, Corz;i:)rsion
1 0.0660 1.06 12.54 0.0845 | 0.1429 | 0.8571 10
2 0.1582 1.79 11.71 0.1529 | 0.2615| 0.7385 9.8
3 0.2198 1.998 18.64 0.1906 | 0.3281 | 0.6719 9.7
4 0.3057 5.076 19.31 0.2629 0.4583 | 0.5417 9.6
5 0.3697 2.39 8.16 0.2928 0.5132 | 0.4868 8.3

"M is the mole fraction of NIPM in the feed.
®m; and my are the mole fraction of NIPM and GMA in the copolymer
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Fig. 10. K-T plot for poly(NIPM-co-GMA).
3. 7 Q-e scheme
A AT ASE dEAFe g9 o
Agart FAEE o FHanet S48l o

ki2=P1Q; exp (-eier)
ri=kn/kig,re = kao/ka

P2 My 9 it RS EEAES), Qe
Moo Fete] AeE UEH, e H e
© 47 M1 " M, - o SARYE YRR
(IDAE (124 Hedsta (13)4 2 (14)2e]
izt

ri=kii/ki,=Q1/Q, exp{-eilei—er)}
1r2=koo/ka1=Q2/ Q1 €Xp{—ez(ez—e1)}

(13
(14

r. 29 A2 (1543 go] EAHY 1o ¥

Table 6. Parameters of Fineman—Ross, Kelen—Ttdos for Poly(NIPM-co-GMA)

F=Mi/M; | f=mi/m, |G=F(-1)/f | H=F/f |n=G/(a+H) |&=H/Ga+H)
1 0.0745 0.1666 -0.3727 0.0333 | -2.4963 0.2230
2 0.1870 | 0.3540 -0.3412 | 0.0988 | -1.5884 0.4599
3 0.2818 | 0.4883 -0.2953 | 0.1626 | -1.1064 0.5836
4 0.4404 | 0.8462 -0.0800 | 0.2292 | -0.2317 0.6639
5 0.6555 | 1.0541 0.0336 0.4076 0.0642 0.7784
a=(Hyax X Hpi)"* = 0.1160
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