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ABSTRACT. The fluorescence characteristics of copolymers of styrene-maleic anhydride(PSMAn),
styrene-maleic acid (PSMA), and PSMA complexed with Eu®** (PSMA-Eu) in tetrahydrofuran were stu-
died. The excimer of PSMA and PSMA-Eu with 75% mole fraction of styrene appears to have larger
binding energy than that with 50% or 67% styrene, The ratio of excimer to monomer intensities showed
little change with the increase of styrene concentration up to 8.0X 1072 M, indicating the excimer forma-
tion is due to intramolecular process. Three existing mechanisms for intramolecular excimer formation
are considered inadequate to explain the observed behavior. The quenching of excimer intensity by
benzyl- acetate, mesitylene, and CCl, is interpreted in terms of the molar volume of quencher.
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Table 1. Maximurm wavelengths of absorption and
emission for 7.5X107'M polymers in THF

Styrene Acwis D
Pol ,
mol % Folymer Au.nm Monomers Excimer
75  PSMAn 260 296 311
PSMA 260 297 327
PSMA-Eu 260 297 327
67 PSMAn 260 29 311
PSMA 260 297 314
50 PSMAn 260 297 311
PSMA 260 297 314
s : shoulder.
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Fig. 1. Typical fluorescence emission spectra of PS-
MAn, PSMA, and PSMA-Eu(ll) in THF excited at
260 nm.
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Fig. 2. Comparison of I/, vs. styrene concentration
for PSMAn (dotted line) and PSMA (solid line). Sty-
rene mole fraction: 75(@), 67(W), 50%(a).
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Table 2. Statistical composition of styrene (M)/maleic
anhydride (A} copolymers ¢s. the mole fraction of
M x

%% Srm S JFoia Jama
50 00134 716107 0.0521 0.947
67 0.191 0.0815 0.408 0.511
50 0.27% 0.139 0.468 0.394
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Fig. 3. Fluorescence intensity ratios for PSMAn (dotted line) and PSMA (solid line) a. [./7. vs. mole fraction
of styrene, X: b. I/, vs. fiua/(1—fuuahi ¢ L/I~ vs. mole fraction of styrene pair.
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Fig. 4. Variation of I, /I, and 1°/I,, vs. the concent-
ration of benzyl acetate.

9l

Fig. 49l= benzyl acetate2] S )| alet 75%
PSMAn®) 29939 834)7), EEgae] ¥z
Azrel W, Lo, % LAk WEE el
benzyl acetater= Z=j2elqlel]x} AE) & H7)
SEIfA P YL A 7 2d 3
FEZ AMEEHE 2 F9 uoicl A2 B
A2 YBAH 7= benzyl acetate Fx o) wpe} Ao
ANl F7HE Boln EFolPAE Stern-Vol-
mer3 g 2o o] JFE 5 ok L/, 3] ben-
zyl acetate x| gt g Pidle ReB Hol
o] Eahz oA A& e 2 FE0)gHAY
A& whliglch . HedRich

Table 34| Fig. 427l 4] (4) 8} (5)e)] 23] L&
AR ES 8948 Foter, mesitylenes 234
& Agdld {FARE dYPoE Qe UEE M
Adel. AIRES agle] 286 nm FollA] AR
gkl o3t ¥yFA)rle) FrE wheishe Aojalm
gha o] gt oAl Hgoka}l &2 gholl vl
Aog oA}

Benzyl acetate} mesitylene®] 3Pk} 8L
Zk7h 0058 X 0.140]12 212 g9 Zrjel u|adbc)ar
N7 ofegER 286nm Y22 HP4AE 4P
A 2L QstR, felA dFE A 2ol E
ol e Aol FE7] Wi Yooz ~
gl ad942) YJJA7)7) Fo)Er) dFez Bo}
of g}, cfek PSMAndlA a9 77} © =27
vehd 71 PSMARFR ZAuy P2EH HYog

Vol. 36, No. 1, 1992

Table 3. Values of quenching constant, and /¥, of
75% PSMAn and PSMA in THF

Quencher/polymer kv, a SV,
Benzyl acetate/PSMAn 150 +2100 5227
Benzyl acetate/PSMA 150 +1400 5227
Mesitylene/PSMAn 160 +4300 5187
CClL/PSMAn 110 —1700 4.596
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