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Figure S1. Molecular anion structure for C,Hy,+1SO3: (A)~(E) n=5, 6, 7, 10 and 12 respectively and (F)
FLU (C grey, H white, O red, S yellow).

Figure S2. Three-dimensional perspective for the experimental setup to record fluorescence spectra with
linear polarized light in the front-face configuration of a PTI Fluorescence instrument. The twist angle ¢ of
the sample with respect to the excitation beam is also illustrated.

Figure S3. The FWHM of XRD patterns for (A) Zn,Al-NO; LDH and (B) FLU-C,H,,+;SOs/LDH thin films:
(a)~(e) n=5, 6, 7, 10 and 12 respectively.

Figure S4. FT-IR spectra (4000~400 cm™' region) for the FLU-C,H,,+;SO3/LDH samples: (a)~(¢) n=5, 6, 7,
10 and 12 respectively.

Figure S5 FT-IR spectra (4000~2000 cm ' region) for (A) the C,H,SOy/LDH and (B)
FLU-C,H,+1SOs/LDH samples: (a)~(e) n=5, 6, 7, 10 and 12 respectively.
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Figure S6. The photoemission spectra of (A) FLU-CsH;;SO3/LDH (x%, x stands for the molar percentage
of FLU) and (B) FLU-C,H,5sSOs/LDH (x%) for (a)~(f) x =1.00x107%, 1.00x10 2%, 1.00x10'%, 1.00%
and 10% respectively with the excitation wavelength of 490 nm. The inset plot shows the fluorescence
intensity at the maximum emission peak varying with the increase of FLU content in the (A) FLU-
CsH;;SO3/LDH (x%) and (B) FLU-C;,H25SOs/LDH (x%).

Figure S7. Fluorescence microscopic photographs of the FLU-C,H,,+;SO3/LDH films: (A)~(E) n=5, 6, 7,
10 and 12 respectively. All the samples were excited by blue light.

Figure S8. The fluorescence lifetime of FLU-C,H,,+1SOs/LDH as a function of n. The horizontal line
represents the fluorescence lifetime of FLU in solution (10~ mol/L).

Figure S9. Evolution of the fluorescence dichroic ration of the FLU-C,H,,+1SO3/LDH thin films with the
emission wavelength for different twisting J angles of the sample (see Figure 6 caption): (A)~(E) n=5, 6, 7,
10 and 12 respectively. The linear relationship between the dichroic ration and cos*(6+90) at 520 nm is
included in the inset graph.

Figure S10. A schematic representation for the orientation of FLU in the FLU-C,H,,+;SO3/LDH materials:
(A)~(E) n=5, 6, 7, 10 and 12 respectively (Zn blue, C grey, H white, Al yellow, O red).

Table S1: Chemical Compositions of the FLU-C,H,,+;SOs/LDH (n=5, 6, 7, 10 and 12 respectively)

Samples.
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Figure S1. Molecular anion structure for C,Hy,+;SOs3: (A)~(E) n=5, 6, 7, 10 and 12 respectively and (F)

FLU (C grey, H white, O red, S yellow).
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Figure S2. Three-dimensional perspective for the experimental setup to record fluorescence spectra with
linear polarized light in the front-face configuration of a PTI Fluorescence instrument. The twist angle ¢ of

the sample with respect to the excitation beam is also illustrated.
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Figure S3. The FWHM of XRD patterns for (A) Zn,Al-NO; LDH and (B) FLU-C,H,,+;SO3/LDH thin films:

(a)~(e) n=5, 6, 7, 10 and 12 respectively.
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Figure S4. FT-IR spectra (4000~400 cm™' region) for the FLU-C,H,,+;SO3/LDH samples: (a)~(¢) n=5, 6, 7,

10 and 12 respectively.
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Figure S5 FT-IR spectra (4000~2000 cm ' region) for (A) the C,H,,SOy/LDH and (B)
FLU-C,H,+1SOs/LDH samples: (a)~(e) n=5, 6, 7, 10 and 12 respectively.
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Figure S6. The photoemission spectra of (A) FLU-CsH;;SOs/LDH (x%, x stands for the molar percentage
of FLU) and (B) FLU-C,H,5sSO3/LDH (x%) for (a)~(f) x =1.00x107%, 1.00x10%, 1.00x10"'%, 1.00%
and 10% respectively with the excitation wavelength of 490 nm. The inset plot shows the fluorescence
intensity at the maximum emission peak varying with the increase of FLU content in the (A) FLU-
CsH;1SO3/LDH (x%) and (B) FLU-C;,H,5SO3/LDH (x%).
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Figure S7. Fluorescence microscopic photographs of the FLU-C,H,,+;SO3/LDH films: (A)~(E) n=5, 6, 7,

10 and 12 respectively. All the samples were excited by blue light.
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Figure S8. The fluorescence lifetime of FLU-C,H,,+1SOs/LDH as a function of n. The horizontal line

represents the fluorescence lifetime of FLU in solution (10~ mol/L).

S6



A 20 B
0.8/ 0.8] e
. 07 18] o7 /
S o6l 16{ "~ o8
=4 | = o
S 05 14{ S 05 -
[ a
0450 02 04 08 12 00 02 0.4 08§
507 Cosztp'-t 90) 107 50° CDS {4+ 90)
L e E— 0.8 |
0.6
5 e : o4 O .
= 500 550 600 650 500 550 600 650
T D E
Q 20 03(_: 20 : 20
) 0.7, s 07! )
. o7 5 o6l S/ 5 08 e
18] °~. 06 16 % y 181 "~ o5l
o 05 g 7 o 04|
T 04l 0.4 / 12 0.3
12 So oz oaos | s
Sy 00 02 04 0B N 00 02,04 05
, Cos" (5+90) 08 | s0° Cos- (5+ 90) 08{ 50 Cos (7+80)
0.8 50 ||
— R ——
04l o4
4] I
0.4 _H_‘OT‘—‘—H_N—-W
O -]
‘0 0 0.0 : -
500 550 650 500 5§50 600 650 500 550 600 650

Wavelength / nm

Figure S9. Evolution of the fluorescence dichroic ration of the FLU-C,H,,+1SO3/LDH thin films with the

emission wavelength for different twisting J angles of the sample (see Figure 6 caption): (A)~(E) n=5, 6, 7,

10 and 12 respectively. The linear relationship between the dichroic ration and cos*(6+90) at 520 nm is

included in the inset graph.
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Figure S10. A schematic representation for the orientation of FLU in the FLU-C,H,,+;SO3/LDH materials:

(A)~(E) n=5, 6, 7, 10 and 12 respectively (Zn blue, C grey, H white, Al yellow, O red).
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Table S1: Chemical Compositions of the FLU-C,H,,+;SO3/LDH (n=5, 6, 7, 10 and 12 respectively)
Samples.

nominal ) o ) experimental
chemical composition Zn/Al ration
content x content x
1.00x10°° [Zng.67Alo.33 (OH)]( FLU) 4, (CsH11SO5) g, -+ 0.56H,0 2.03 1.00x10°°
1.00x107 [Zng 6sAlo32 (OH),] (FLU) 4, (CeHi13803)p, - 0.89H,0 2.13 1.01x107
1.00x10°° [Zno 66Alo34(OH),] ( FLU) 4,(C7H15S03) g, - 0.79H,0 1.94 1.00x10°°
1.00x10°° [Zn9 60Alo 31 (OH),] (FLU) 4,(C19H21S03), - 0.45H,0 2.22 1.03x107
1.00x107 [Zno.67Al033 (OH),] ( FLU) 4 (C12Has SO3) . - 0.36H,0 2.03 1.05x107°

A41=3.30x107%, B1=0.329; 4,=3.23x10"*, B,=0.319; A45=3.40x10"*, B3=0.339; A44=3.19x10"%, B4=0.309;
As=3.46x10"*, Bs=0.329.
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