2009 4F55 67 4 77 i)k Vol. 67, 2009
55 5 1, 381~386 ACTA CHIMICA SINICA No. 5, 381~386

»

s WFFTIRC
RBZ IS FREEMERKE R R R

WEFK RolE* KA

(RN A TR R AR 350002)

WHE BYLNR) D THA KIS EFIREES MR 57K 5T 6 U R 2, B S 70 SR T P R R R 22
PIPREE I ILURR, 781 b g = W R AL 8 (C . TABD IR MUK R T R I XU S, e KRB A T 578
630 nm. + HEELER RN (SDS)RH Y S T B KT CoTABr IR, IXAMUIE KT NR IS MR, i T
WAIMEK, S8 NR SHHE R, 26T C,TABr, (A RHE T 701 WL T A (TICT) IR A TE K,
HATEH R EF) 98%LA I, M AL T 4 634 nm [ S5 5¢ 606, NR ST PRBE BB E AR 47 b ) B T Gemini 7
TG MEFIYILETE U R (R B g5 A5 B, A X S BLAT 5 ZAH FLAE FH W 28 20 1 SR ARAT R 1) R A HR A

REEE  TICT ¥4, B4 FREEEUR A2 E B

Fluorescence Properties of Nile Red in lonic Surfactant
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Fuzhou University, Fuzhou 350002, China)

Abstract The molecule of nile red (NR) contains a big aromatic ring and a carbonyl oxygen (electron ac-
ceptor) that can hydrogen-bond with a water molecule, resulting in high sensitivity to the microenvironments
of the micellar palisade layer in which NR is solubilized. In the aqueous micellar solution of dodecyl-
trimethylammonium bromide (C;,TABr), the dual fluorescence of NR appeared and the maximum emission
wave lengths were at 578 and 630 nm, respectively. The dissociation degree of the counterion from sodium
dodecyl sulfate (SDS) micelle was found to be larger than that of C;;TABr. This increased both the micro-
environment polarity around NR and the hydrated water for the heads resulting in the enhancement of the
hydrogen bonds with water. As a result, the fluorescent intensity of SDS solution was reduced compared
with that of C;,;TABr but the TICT state was effectively promoted to form, which produced the high popula-
tion of the TICT state over 98% and thus apparent single fluorescent peak at 634 nm. By the high sensitivity
of NR to microenvironment, the information about uncompleted structure of the micelles formed initially
was also obtained, which indicates that NR can be used as the probe to determine the aggregates formed by
the amphiphilies with strong intermolecular synergism.
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Figure 1 (I) Fluorescence spectra of NR (2 X 10 ®mol-L ") in
C,TABr aqueous micellar solutions at 25 C. (II) Curve-fitting
for the fluorescence spectrum of NR in C;,TABr (18 mmolsL™")
solution by Gaussian-Lorentzian program (Peakfit Version 4.12,
Seasolve)

From 1 to 4, the surfactant concentration is successively 16, 18, 24, 30
mmoleL ' and the dotted line corresponds to the second derivative curve for
the fluorescence spectrum, which characters the sub-band position, while the

dashed line shows the curve-fitting result of the two sub-bands
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Figure2 Normalized excited spectra of NR in C,,TABr (18

mmolL™") solution with an emission maximum at 578 nm (full

line) and at 630 nm (dashed line), respectively
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Figure 3 (I) Fluorescence spectra of NR (2 X 10 *molL ") in
SDS aqueous micellar solutions at 25 °C. (II) Curve-fitting for
the fluorescence spectrum of NR in SDS (16 mmolL™") solution
by Gaussian-Lorentzian program (Peakfit Version 4.12, Seasolve)
From 1 to 5, the surfactant concentration is successively 8, 9, 10, 16, 18
mmolsL " and the dotted line corresponds to the second derivative curve for
the fluorescence spectrum, while the dashed line shows the curve-fitting result

of the two sub-bands
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Figure 4 Fluorescence spectra of NR in SDS [16 mmolsL ™",
(D] and C,TABr [32 mmolsL ™", (II)] aqueous solutions at 25 ‘C

From 1 to 3, the salt concentration is successively 0, 10, 100 mmoleL™!
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Figure 5 (I) Fluorescence spectra of NR (2X 10 ®molsL™") in
Ci,-5-C,*2Br aqueous micellar solutions, where the surfactant
concentration is 2cme, at 25 ‘C and (II) normalized fluorescence
spectra of NR

From 1 to 6, the number (s) of the methylene group in the spacer of
Ci2-s-C2*2Br is successively 2, 3,4, 5, 6 and 8
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Figure 6 I/I, (0) of NR in C;,-5-C,*2Br aqueous micellar
solutions and the ionization degree (O) of Cjp-s-C1,°2Br micelle
as a function of the spacer lengths. The 1,/I,~s plot of DMABN
is shown for comparison (dashed line)
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Figure 7 Plots of 1, (O) or [, (@) of NR in Cy,-s-C»*2Br aque-
ous micellar solutions as a function of s
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Figure 8 Fluorescence spectra of DMABN in Ci,-5-C,*2Br

(C=2 cmc) aqueous micellar solutions at 25 ‘C for comparison
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