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Supplementary Figure 1. FTIR spectra of blank AAO and AAOCN-16 sample. The
characteristic -C-N-, -C=N- vibration bands of polymeric carbon nitride can be clearly observed
in the FTIR spectra of AAOCN-16 sample.
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Supplementary Figure 2. XPS survey spectra of AAOCN-16 sample. The XPS spectra

revealed near ideal content of carbon and lower amount of nitrogen indicating presence of
defects.
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Supplementary Figure 3. High resolution (a) C 1s, (b) N 1s and (c) O 1s spectra of AAOCN-
16 membrane. High resolution C 1s and N 1s spectra revealed typical —C-N-/-C=N- moieties.
Peaks observed in high resolution O 1s spectra were attributed to AAO.
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Supplementary Figure 4. The UV-Vis spectra of (a) AAOCN-16 and AAO blank. (b)
AAOCN-16 after subtraction of AAO blank spectra.
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Supplementary Figure 5. The emission spectra of LED source (a) at low and (b) at high power
levels.
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Supplementary Figure 6. Top and cross-sectional view SEM images of AAOCN-8 samples
positioned at different distances from the melamine source in LPCVD with A being the closest
and D being the furthest. As it can be seen from the SEM images, placing the AAO further from
the melamine source blocks the pores completely.



Supplementary Figure 7. (a) Top view, (b) Zoomed-in regional and (c-d) Cross-sectional view
SEM images of AAOCN-20 sample. Both from the top-view and the cross-sectional view SEM
images, pore blockage was clearly observed.

a . T - b 4 . . . C . . .
s CO, , + O, -~ e CO, _

54 . Blank AAO v - AAOCN-6 y 209 0 AAOCN-8 o
ol . 5 x o, ‘ P * o e
oal . o S T3, 7 - . CH PR
1S ‘ . . 1S . . . E 1.5- ‘ P
- * He y g - = + He g . — * He &

v 3] " oH . o ) " H, A e ) = H, R
B |- - -Linearfits il I” B 21~ - -Linearfits e B 1 - -tnearfi L
£ 2 r’ Pad - £ ’ ./' e /’f’
= 2 L L+ _ a7 = P = /’ hd
= P Y . = L€ ) x e .
= - et o osgzE] 214 N Lt = 05 L -
R e et e I P et T R e I e oS T
P SO TR L 87 a7 RSP T L
Ohe=t=" 0 P thlls 0.0 2 aus¥ =
0 100 200 300 400 0 100 200 300 400 500 0 100 200 300 400 500
Pressure [mbar] Pressure [mbar] Pressure [mbar]
d o8 | | | e 015 ; ; :
* < AAOCN-12 * <o AAOCN-16 -
e N, .4 e N, .
o * 0, - & * 0, A
e 061 o 1= N e
- ¢ He Pl - 0104 4 . L
‘v = H, ,/;/ ‘v LR ’/'/«‘
o 0.4 4~ - —Linear Fit 4 ’ © = = ~Linear fit o
£ ,’p” £ e
= e = 005 Al
3 02 A - 3 et T
- e ortt sH et . /,:’ __.-*‘;;‘3;_:53
JRTET L JiligiaeeesteT
00 p=d2™ , ‘ : 0.00 4="4%77 : ‘ ‘
0 100 200 300 400 500 0 100 200 300 400 500

Pressure [mbar]

Pressure [mbar]

Supplementary Figure 8. Flux vs pressure curves of (a) blank AAO, (b) AAOCN-6, (c)
AAOCN-8, (d) AAOCN-12 and (e) AAOCN-16 samples for Hz, He, CHa4, N2, O2 and CO2. The
deposition of pCN leads to a decrease in the permeance due to decreasing pore size.
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Supplementary Figure 9. The plots of permeance vs molecular weight of gases for blank AAO

and AAOCN membranes. The inset equations show the fitting of the data points according to
the Knudsen model.
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Supplementary Figure 10. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-6 for H2/CO,, He/CO, and H2/CHa separation at 250 mbar (a), (b), (c), at
350 mbar (d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The
light intensity (W/cm?) is shown in the middle and increases from left to right in accordance
with the intensity of yellow background.



250 mbar 350 mbar 450 mbar
a s ——CH, d 8 T OH, g T Fe—"CH,
o) ——C0, —D—COZL} 8 i [=—co, |
=, 'J"g P t 3 N ;L
ETtEN..eunmvanwt T4t 1| olai<falalalalslatain: & 7t§"..am~,.==~t
o C' e r A @ 9 @ 0 @ @im O O @ir r i ®m' ™ =9 B, © @ = O O S:= v ™ Mm@ w9 B, @ @~ O
o 6
(%)
A Lo °
Lull .
Q o 5
a i -~ ' -
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
b Time [s] e Time [s] h Time [s]
: 6.0 : ‘
T =1 T [=—1i 11.50 6.0 ] [N
5 S OTIrEE L e—eo) f1s0 o _a_cg_i — B [ P
— 3 % — - i =
X, 3 — = % e 3 g 3
2 55l. = w 554, = w4 a H w o
% CRERR =N - R T R O R T siglulalyigistgigizlaigin 513 556{6'2 2 388 3338828 %
n : = v b TR
2 50—t wy—af 5.0 et T 1208'
@ R 1.20 1200 g4 =,
g ac —2 -n‘_n =
& 45 gy A - 45 H—L_r’ e
1.05 ! 1.05 : 1.05
0 60 120 180 240 300 360 420 0 60 120 180 240 300 3860 420 0 60 120 180 240 300 360 420
Time [s] Time [s] B Time [s]
C 55 m— f . - 1 ‘ E——
5 71 e co,| [135 55 — o 135 ‘ : co,| [1.35
o LUy - 3 —a—CO, — ¢ —o—CO, :
x " | - " Ty - 55 hLl_ z
=) 5 | g . % ] - =
B |&:3iajalelalelnlaleialan & £i21 Lt olalalalaiala s & g [ T g
O 50 087 T #ie 4 4 0ie&|~10,1.20 Glelvdldln mlm o/ 0w di~/0 E:qmqe:qqqqqquW_EOE
<} 6o SIETRTEIR TR S 5
@ 29 «q-hi-ﬂ-ﬁ--i & b i : i) 1.20 2 O”
= C|> 1] 50
E 5 105 . - 1059,
= e : o
& 45 -L'i’ - 45 . . 4105 T—— -
0.90 ; 0
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 130 240 300 360 420
Time [s] Time [s] Time [s]

Supplementary Figure 11. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-6 for CH4/CO2, N2/CO, and O2/CO; at 250 mbar (a), (b), (c), at 350 mbar
(d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.
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Supplementary Figure 12. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-8 for Ho/CO2, He/CO, and Hz/CHa at 250 mbar (a), (b), (c), at 350 mbar
(d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.
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Supplementary Figure 13. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-8 for CH4/CO3, N2/CO, and O2/CO; at 250 mbar (a), (b), (c), at 350 mbar
(d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.
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Supplementary Figure 14. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-12 for H2/CO2, He/CO2 and Hz/CH4 at 250 mbar (a), (b), (c), at 350 mbar
(d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.

12



250 mbar 350 mbar 1. 450 mbar
a 18 d, s T ———
s il -
= ]
x t t =
— 5 5 =
=] . E w . E w ®
& sy aaayssesrsar 153 IEEIIIERE O
@ NIRRT !
S ! Q
2 12 . . 2] = o
5 a—CO0, —=—CO, O
S - : -
09 ; 1.50 ‘ :
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time[s Time[s Time [
b ., Ol e s h [s]
s . N : 13 i 137 y )
= § =135 L 1.35 % 1354
512}5“5«3‘.5.5.5.,“& tz.““‘!@“““".ﬂw"‘t W E w 1
% CREIRI IR B s\~ © 12,%8 x| s el ~is|e]sgsqs o 12q81alalalzigialgislzizialn § s
—_— a 1
° . <
2 11 = AP . . . 1.30 )
3 +Nz bl ;H ¢
E ——CO0; ED—Cbz z
@ 10 | 7 1.25
Ky 1.0 =,
T 1.25 T - : 125
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time [s] Time [s]
c : 5 i ‘
[—0, J I ——10,
E ‘M [—o—C0,| 13 1.20 . ——cC 0, -
x % O % [ e’ 13 £
P £ [afatalalnlalallatal & BB olulolalalalala: i B
0] JOofeis =in n» 44 0o w ~ O 110 O gir »in e-i;ee - % 0w o a:~l0 @
13 ; &3
8 12 o
= ; : ; 120
2 | <,
£ g 1.00 ] ; ©
[F]
a , MJ T ——
: : T 1.1 T T T 1.1 - 1.1
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time [s] Time [s] Time [s]

Supplementary Figure 15. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-12 for CH4/CO,, N2/CO2 and O/CO; at 250 mbar (a), (b), (c), at 350
mbar (d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.
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Supplementary Figure 16. The change of gas permeance and selectivity vs light intensity
(W/cm?) on AAOCN-16 for CH4/CO,, N2/CO2 and O/CO; at 250 mbar (a), (b), (c), at 350
mbar (d), (e), (f), and at 450 mbar (g), (h), (i) transmembrane pressure, respectively. The light
intensity (W/cm?) is shown in the middle and increases from left to right in accordance with the
intensity of yellow background.
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Supplementary Figure 17. A simulation box that illustrates the periodic DFT optimized
position of CO2 molecule over two layers of g-CaNa.
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Supplementary Figure 18. The decrease in gas permeance at maximum light intensity power
(7.2 W/cm?) vs transmembrane pressure for AAOCN-X samples.
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Supplementary Figure 19. The change in CO. permeance of AAOCN-6 sample at 350 mbar
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Supplementary Figure 20. The change of gas permeance and H2/CO- selectivity upon
irradiation for 30s (a) and 60s (b), He/CO- selectivity upon irradiation for 30s (c) and 60s (d),
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Supplementary Figure 22. The change of gas permeance and H2/CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.
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Supplementary Figure 23. The change of gas permeance and He/CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.

20



250 mbar-30s 350 mbar-30s 450 mbar-30s

a = T C e
:"9 16.9. o Sl = ".""P' ~.:'. T '...‘._ "'..‘.‘ 31 _31 a
x S
5 Off On ‘8
o : @
15.61 : 15.6- 15.6 —
Q. 29 n ] - 29 29 %
3 ﬁthM W WP i i o o o 4 * (R
§ 1431 1437 ] 14.3- o
£ 68] : o7 6871 : _ 6.8 lo7 T
5 6.4 Y PR 27 6.4 e 21
o 6.0 w S e B.0] o Nt ™ 6.0
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time [s] Time [s] Time [s]
b 250 mbar-60s d 350 mbar-60s f 450 mbar-60s
2 16.9- 2z
= =
a ; ; i | | §
15.61 6 { i 156 i { @
<) : ' 29 i i ; t29d
] : ; ] i i 2
2 —WM et e e o e
c 14.34 14.3- 1 ] 1434 ! 1 ] QN
@ i i i i f
£ 68/ i L 6.8 ; : 68] | i la7T
5 644 i ] 27 g4l ¢ ; 2T 54 : ; 27
B 60T e s s ™ G_O_W 5.01 e N e
01234567 891011 01234567 891011 0123 456789101MN
Time [min] Time [min] Time [min]

Supplementary Figure 24. The change of gas permeance and H2/CHs selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.
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Supplementary Figure 25. The change of gas permeance and CH4/CO; selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.
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Supplementary Figure 26. The change of gas permeance and N2/CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.
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Supplementary Figure 27. The change of gas permeance and O2/CO selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-8 sample.
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Supplementary Figure 28. The change of gas permeance and H2/CO- selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.
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Supplementary Figure 29. The change of gas permeance and He/CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.

23



a 250 mbar-30s C 55 350 mbar-30s e 450 mbar-30s
. ‘ ‘ : : 7
5 Rt 34 55 N 3.4
x ~1 ! 2
5 off On =
g 5.1 3 o
9~ 232 51/ 132 &
3 . I W o o o g o g o B
2 2.07 2.0] S
3 | >
E 1.84cH, 13.0 30 4 g 3.0
& . ‘n.v:‘_ . 1.84 e oS gy | - . i Sl i |
0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time [s] Time [s] Time [s]

b 250 mbar-60s d 350 mbar-60s f 450 mbar-60s
_ 53] — ‘ : .= ‘ ‘
=) 3.4 2
fal 5.3 =
- g

51 i o
o 132 > &
g 2.0 T
g .
3 1.9/ 1 19 - >
£ 138 130 L1304 ! 30T
& - 18 e 7] e Pl

: , 17 i 1
0123456789 10M1 0123 456738 91011 01234567289 10M1
Time [min] Time [min] Time [min]

Supplementary Figure 30. The change of gas permeance and Hz/CHs selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.
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Supplementary Figure 31. The change of gas permeance and CH4/CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.
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Supplementary Figure 32. The change of gas permeance and N2/CO- selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.
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Supplementary Figure 33. The change of gas permeance and O./CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-12 sample.
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Supplementary Figure 34. The change of gas permeance and H2/CHs selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-16 sample.
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Supplementary Figure 35. The change of gas permeance and CH4/CO; selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-16 sample.

26



A4

250 mbar-30s
a TR T
S 0.324
=
g028
[Chan
[0}]
2
S 0.254
]
E
0]
8 0.214 ; ; B T o9
0 60 120 180 240 300 360 420
Time [s]
b 250 mbar-60s
L 0.33] AR
o
‘; [
50307 | I %
% { i i + i R
o B
20T g it
5 o
£ 024 ™= " %
[0
o

Supplementary Figure 36. The change of gas permeance and N2/CO- selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
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and 60s (f) at 450 mbar transmembrane pressure on AAOCN-16 sample.
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Supplementary Figure 37. The change of gas permeance and O./CO: selectivity upon
irradiation for 30s (a) and 60s (b) at 250 mbar, for 30s (c) and 60s (d) at 350 mbar, for 30s (e)
and 60s (f) at 450 mbar transmembrane pressure on AAOCN-16 sample.
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Supplementary Figure 38. The decrease in the gas permeance during irradiation for 30s at
maximum light intensity (7.2 W/cm?) vs transmembrane pressure for AAOCN-X samples.
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Supplementary Figure 39. The decrease in gas permeance during irradiation for 60s at
maximum light intensity (7.2 W/cm?) vs transmembrane pressure for AAOCN-X samples.
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Supplementary Figure 40. The increase in the gas selectivity during irradiation for 30s at
maximum light intensity (7.2 W/cm?) vs transmembrane pressure for Ho/CO., He/COg, H2/CHa
(@) and for CH4/CO3, N2/CO2, O./CO> (b) on AAOCN-X samples.
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Supplementary Figure 41. The change of gas permeance and H2/CO: selectivity (a) and
He/CO:> selectivity (b) upon irradiation for 300s at 250 mbar transmembrane pressure on
AAOCN-16 sample.
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Supplementary Figure 42. Schematic representation of the gas permeation measurement
setup: MFC-mass flow controller, DPC-differential pressure controller, MFM-mass flow meter.
Membranes were held between two O-rings to avoid any leaks. DPC has a 4-way connection
and controls the transmembrane pressure by controlling pressure difference between feed and
permeate sides. A 550 nm LED light source was used for irradiation. Arrows indicate the gas
flow direction.

Supplementary Tables

Supplementary Table S1. Deposition parameters for preparation of AAOCN-X membranes.

CN xg Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Up stream (°C) 0 0 300 300 0 0
Down stream (°C) 0 550 550 550 550 0
Heater time (min) 10 40 30 60 30 2
N2 gas set (sccm) 500 50 50 50 50 0
Pressure set (torr) 10 10 10 10 10 10

*Amount of precursor (melamine) x =6 9,89, 12 g, 16 gand 20 g.
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Supplementary Table S2. Experimental polarizabilities of the gases.

Gas

Polarizability (A3) !

Ho
He
CH4
N2
02

CO2

0.787
0.208
2.448
1.710
1.562

2.507

Supplementary Table S3. Binding energy of gases with pCN.

Binding energy (kJ/mol)

pCN pCN (+1)
CO2 -32.9 -35.5
CHa -20.1 -22.9
H2 -10.8 -10.9
He -3.2 -3.8
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Supplementary Table S4. The performance comparison of our pCN-based light-switchable membranes with previously reported stimuli responsive

gas separation membranes.

Membrane/Material | Switching mechanism Stimuli Response Selectivity change Gas Referen
/Controllability time permeance ce
(GPU)*
Zeolitic imidazolate Switching of the ZIF-8 | E-field: 500 V/mm | 30-60 min | H2/CO>: decreased from Ho: ~1791 [4]
framework- ZIF-8 on into polar polymorphs | Not controllable ~4 t0 ~1.7 (-57.5%)
AAO support
H2/CHa4: decreased from
~11to ~2 (-81.8%)
CO2/CHjs: decreased from ~2.1 to ~1.5 (- _
28.6%) CO2: ~340
Propane/Propene: decreased from ~7.3 to Propane: ~12
~5.8 (-20.5%)
Azobenzene guest Transformation of Light: 365 nm for | ~120 min | H2/COz: decreased from Ho: 1522 [5]
Molecules on a Azobenzene from cis to | “cis” and 455 nm | from cis to | ~14.7 to ~10.1 (-31.2%)
Ultrathin UiO-67 trans configuration for “trans” state trans and
Membrane Irradiation time 106 for
vice-versa
SURMOFs Transformation of Light: 365 nm for | ~10-30 H2/CO>: increased from H: ~746 [6]
Azobenzene from cis to | “cis” and 455 nm | min ~310~7.9 (163.3%)
trans configuration for “trans” state
Irradiation time N2/CO: increased from No: ~2668
~5.5t0 ~8.2 (49.1%)
SURMOFs Transformation of Light: 400 nm for | ~10-30 H2/C2Ha: decreased from Ho: ~2447 [7]
Azobenzene from cis to | “cis” and 530 nm | min ~8.2 10 ~6.6 (-19.5%)

trans configuration

for “trans” state

33




Irradiation time

H,/C3He: decreased from
~12.6 to ~8.8 (-30.2%)

Poly(methylmethacrylat | Transformation of Light: 360 nm for | ~10 min H2/SFe: increased from ~25 to ~100 (300%) | Ho: ~0.74 [8]
e)-Azobenzene Azobenzene from cis to | “cis” and 440 nm H2/CHys: increased from ~10 to ~17 (70%)
Membrane trans configuration for “trans” state

Irradiation time
azo-Pl[g-h] Transformation of Light: 405 nm for | ~5 min O2/N2: decreased from 10.0 to 8.6 (-16.3%) | O2: ~0.0017 [9]
azo-Pl[g-h]_UV Azobenzene from cis to | “cis” state He/N2: increased from 388 to 399 (2.8%)

trans configuration Irradiation time CO2/N2: decreased from 37.1 to 29.0 (- He: ~0.067
27.9%)

CO.: ~0.064
azo-coPl[g-h] O2/N2: decreased from 6.9 to 6.3 (-9.5%) O2: ~0.0085
azo-coPI[g-h]_UV He/N>: decreased from 160 to 155 (-3.2%)

CO2/N2: decreased from 26.7 to 21.9 (- He: ~0.20
21.9%)
CO.: ~0.033
Na—X—AZB membrane | Transformation of Light: 360 nm for | ~5 min N2/COz: decreased from N2: ~0.003 [10]
Azobenzene from cis to | “cis” and 440 nm 49 to 32 (-34.7%)
trans configuration for “trans” state
Irradiation time
trans and cis-PI-1 Transformation of Light: 405 nm for | ~3 min He/CO.: increased from 3.47 to 3.71 (6.8%) | He: ~0.19 [11]
Azobenzene from cis to | “cis” state O2/N2: increased from 6.94 to 7.25 (4.5%) 0.: ~0.013
trans configuration Irradiation time CO2/N2: decreased from 29.61 to 29.17 CO2: ~0.052
(1.5%)
Matrimid-JUC-62 and | Transformation of Light: 360 nm for | ~83 min CO. permeance decreased: [12]

Matrimid-PCN-250

Azobenzene from cis to
trans configuration

“cis” and 440 nm
for “trans” state

5wt% JUC-62-matrimid: from 0.122 to 0.114 (-6.4%)
10wt% JUC-62-matrimid: from 0.292 to 0.278 (-4.9%)
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mixed matrix
membranes

Not controllable

15wt% JUC-62-matrimid: from 0.339 to 0.31 (-8.5%)
5wt% PCN-250-matrimid: from 0.206 to 0.193 (-5.9%)
10wt% PCN-250-matrimid: from 0.331 to 0.317 (-5.0%)

In-situ grown pCN on
AAO

Redistribution of the
charges on pCN

Light: 550 nm
Irradiation time
Irradiation power

~L %>

H2/CO2: increased from
5.8t0 7.1 (22.4%) at 5 min of irradiation

He/COz: increased from
4.4 t0 5.4 (22.6%) at 5 min of irradiation

H2/CHa: increased from
~2.8 10 ~3.1 (10.7%) at irradiation of 1
minutes

Hz: 13298

He: 10792

This
work

* 1 GPU = 3.35x10° mol st m2 Pa!

** The response time is the time required for the change to be observed. The amount of change is directly proportional with the irradiation duration.
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