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Abstract:
pyrene fluorescence probe. The results showed that the decrease rate of I/, the pyrene scale for solvent polarity,

The complex structures in the entire composition range of water-methanol mixture were studied by

exhibited clear dependence on the mole fraction (x,,) range of methanol in the mixture, while the relative quantum yield
of pyrene fluorescence showed a remarkable maximum at x,=0.18. These results revealed that in a wide range of 0.18<
2:<0.75, the molecules of water and methanol mainly formed water/methanol (W/M) complexes (WsM,) and methanol/

water (M/W) complexes (M,

94 MW, _3), and a transition of “W/M—M/W” complexes would occur at x,,=~ 0.50.

This notion provides a conjuncture to reconcile the two existing formulations about water-methanol complexation.
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Fig.1 Fluorescence spectra of pyrene in water-
methanol mixtures
xm: mole fraction of methanol in the mixture; (a) excitation spectra with
Aei=393 nm; (b) emission spectra with A,=336 nm
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Fig.2 Plots of emission intensity ratio of the first to
third peaks (I /L) and the relative fluorescence
quantum yield (4) as functions of mole fraction of
methanol in water-methanol mixture

The lines are fitting curves using cubic spline interpolation**”.

AV 751 8 2 AL T S A 118 1 1 350 P 4, DR e 4
THY I/L PGE R B 55 =, /KA1 F 8RS R 45 254
TEUR FUAR, FH B A I A5 AR, 2 s b B 7
PRI AE 0.18<x,<0.50 [X[0], Bifi# 4 2 v B s B8
IRGTEE TN, L/L, R 22T Bk, (SR B B S el 1, 2% W]
HBEAAKTE BCH WaM, 25 451 WM, 1] WsM;
BAy | HabR S S 1 B i 25 5 i i
B AR A el AH ELAE FE, ARG 28 43 F W M R 58 5
BUINTE 0.5<x,<0.75 IX[1], {12 TR 122, 3=
FH sy e ksl 1 i, AR LA A A A7, 500
BTN B A B B S TR, L/ (.
PR T 40 P AR PE . Guo SRR oY & B, FE
6,=0.5, 0.7 B, R AV R R P A et 75 oo\
J0) A7 A 4 A8k 5K T R U R 2
BEER, XA SRR KAy TR E . FEILIX
[i7], 7T 5 5 254 F KB 525 D (WML s) o) B2/
IKEZ AW (MW Fl MW ) 567E, T4 28 F G EE )
Pesewk A B H B 1 S UK A W E R, iy
IKEE WA SR B FRE 5K T A
S H A K o FIE T, I A 25 K o+
AL SRS EE 23 F T A TS AR s i AR /N 2
x,>0.75 B, BT x O3 I, AR R 2T 88 3 238 A X
AR, ST R Al RGN, B8 4 B
BEE 2, I/L SRR BRAIR. 25 1 ik, 26 BAR 1 A2 1k i
LR () e bAE N TSR] ELBINR A i A 2R v 45 2
B 1A BE A ALy I A0 R B A A I R A

L 2 A D BE B4y TR B T 26 8 DL, EE 7
i K Hp ) T R R Tl R e ), iR R A
VA i 5 5 ali KRN 2l F b R S
K, FEAETE 2,=0.18 Ab tH BIME R 5, H A (E 5 4l
KBRS+ LRE. 286w Fre=gh D=Kp/(Kx+Knp+
Ko+ [QD, 2 Kp Kaw Ky [Q1 43 1 /s i S 2 97 1k
FER R AR J0E A B U K RO
KN EE. —BAEOL T, T Ke 1 K (H3Z 755
e HERZ A/, W AE 2R O e I 2 BE R O 28 1 7
B (q=Ke/ (Ke+Kw) 5 1 0.65. [H I, 7F x,=0.18 Ab
I A B KRR % O, MIsh 3K, B E X
[ Ky [QIE 2R . X st il e K i, K,
Al Smoluchowsti /7 #E4HiA: K=4wNRD/1000, N
SEBT IR R, R W TR Z M, D &P 4)
TP HLR B Z M. i Stokes-Einstein 5 F2 D,=kyT/
6mnR WAL, Zr 4 BUREL D, SRR p BUS L.
& 3 BTN, Rl R AE x,=0.25 Ab 2 B —H K



Vol.24

1506 Acta Phys. -Chim. Sin., 2008
T T T T T T
1.8} W g j
L " |
1.6+ B
| |
[]
14} i
o [ m
Dé 121 5 -
= 10} _
L []
0.8 B
o water-methanol
0.6 = pyrene/water-methanol -
1 1 1 1 1

1
0.0 0.2 04 0.6 0.8 1.0

Xm

B3 K-PEREAFEE/K-BERENES RS
Fig.3 Plots of viscosities of water-methanol mixtures
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mole fraction of methanol in water-methanol mixture
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