Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Supplementary information for

Functional Mesoporous Alumosilicate Nanoparticles as Host
Material to Fabricate Photo-switchable Polymer Films

Ingolf Kahle,” Oliver Trober, b Sabine Trentsch, © Hannes Richter, ® Bernd Griinler, Steffen
Hemeltjen," Maik Schlesinger, © Michael Mehring © and Stefan Spange **

Content:

o C-{'H}-CP-MAS NMR spectra of faujasite materials after SIBOR of 1, 2, and 3
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e DRIFT spectra of the faujasites, photochromic dyes 1, 2, and 3, and of the
dye-loaded Y zeolites

e UV/Vis spectra of photochromic dyes 1, 2, and 3 in acidic solvents

e Using Fe(phen),(CN); as established solvatochromic surface polarity probe

e Bleaching kinetics and fitted curves with I}, I, L, s; and s, being the fitting
parameters

e UV/Vis spectra of polyethylene films doped with dye-loaded alumosilica particles

BC-f'H)-CP-MAS NMR spectra of faujasite materials after SIBOR of 1, 2, and 3 inside the

supercages (Asterisks indicates residual solvents used during the SIBOR).
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AM| calculations of the open, colored forms of photochromic molecules 1, 2, and 3:
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DRIFT spectra of the faujasites, photochromic dyes 1, 2, and 3, and of the dye-loaded Y

zeolites:
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UV/Vis spectra of photochromic dyes 1, 2, and 3 in acidic solvents:
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Using Fe(phen),(CN); as established solvatochromic surface polarity probe:
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Equation 1 was used to determine the Kamlet-Taft parameter c.

o =-7.49+0.467__([Fe(phen),(CN),)x10"cm™

n=26;r=0.96;sd =0.15; F <0.0001

Host Amax [nm]

Vimax ‘1073[em™1]

zeolite HY 500

20.00

zeolite DAY 516

19.38

MCM 41 510

19.61

MCM 48 529

18.91

1)

Bleaching kinetics and fitted curves with 1, I, 1., s; and s, being the fitting parameters.

A)

Modell ez
0,84
[] Gleichung 1t) = 1y"exp(-s,1)+1;"exp(-s0)+g
n
" n-uacr oss2se7
Redusion
% 06 Ker R Cunia -
5 Wet  Standardfonir
E 0.8131 8 0.04259 0.0011
: 08131 " 02s7e1 000865
s os1st . froe ocotes
® 0,44 08131 I 050396 0.00895
3 08131 “ 002284 000037
3
X
0,2
0,0 T T T T T |
0 20 40 60 80 100 120
time [s]

A) Loss in intensity of absorption at 450 nm over time for irradiated

dye 1 (10 wt%) in MCM 41S (m experimental data, — fit)
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C) Loss in intensity of absorption at 550 nm over time for irradiated

dye 3 (10 wt%) in MCM 41S (m experimental data, — fit)
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B) Loss in intensity of absorption at 495 nm over time for

1
120

irradiate dye 2 (10 wt%) in MCM 41S (m experimental data, — fit)
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D) Loss in intensity of absorption at 450 nm over time for

irradiate dye 1 (10 wt%) in MCM 48S (m experimental data, — fit)
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E) Loss in intensity of absorption at 495 nm over time for irradiated

dye 2 (10 wt%) in MCM 48S (m experimental data, — fit)
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G) Loss in intensity of absorption at 450 nm over time for irradiated

film doped with 2 wt% MCM 41S

(m experimental data, — fit)
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I) Loss in intensity of absorption at

450 nm over time for irradiated

film doped with 2 wt% MCM 488 particles containing 1
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F) Loss in intensity of absorption at 550 nm over time for

irradiate dye 3 (10 wt%) in MCM 48S (m experimental data, — fit)

Kubelka-Munk

H)

0,025
Modell ExpDec2
1(t) = 11*exp(-s1*t)+12"exp(-s2")+I8
] Gleichung
.
.‘ E;S:::r 1,42373E-8
0,020+ Kor. R-Quadrat 099713
Wert Standardfehler
8 0,01176 6,65635E-5
Iy 0,00714 8,61212E-5
St 0,01018 3,64479E-4
L] 0,00342 1,27116E-4
0,08036 0,00504
0,015
0,010 T T T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200 220 24
time [s]
H) Loss in intensity of absorption at 490 nm over time for PE
irradiated film doped with 2 wt% MCM 418 particles
contain:

J)

ing 2 (m experimental data, — fit)

0,57
N
Modell ExpDec2
I(t) = 11*exp(-s1*t)+12*exp(-s2*1)+18
] Gleichung
m Chi-Quadr 5,86766E-7
~ 0,44 Reduziert
c n Kor. R-Quadrat 0,99954
=} Wert Standardfehler
= » 18 022434 481262E-4
© [ ] 1" 0,19981 7178764
= L) st 0,14069 9,8990E-4
[0} L) 12 0,03810 3,97771E-4
-g .. s2 001276 534644E-4
X 034
0,2 T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180
time [sl

J) Loss in intensity of absorption at 490 nm over time for PE

irradiated film doped with 2 wt% MCM 488 particles

—
1200



Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (c) The Royal Society of Chemistry 2011

(m experimental data, — fit) containing 2 (m experimental data, — fit)

UV/Vis-absorpion spectra of polyethylene films doped with dye-loaded alumosilica particles
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UV/Vis induced spectral evolution of PE films doped with MCM 418 containing 1 (left) and MCM 418 containing 2 (right) upon irradiation

with a Xenon lamp (290 to 900 nm).
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UV/Vis induced spectral evolution of PE films doped with MCM 48S containing 1 (left) and MCM 48S containing 2 (right) upon irradiation

with a Xenon lamp (290 to 900 nm).
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