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Fig. S1 Images of different concentrations of (a) Ca*", (b) Mg?", (c) Zn?*, and (d) AI*" solution.
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Fig. S2 UV-Vis absorbance of different concentrations of (a-c) Ca**, (d-f) Mg*", (g-i) Zn**, and (j-i) AI*".
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Fig. S3 Images of different concentrations of SS mixed with Zn*".
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Fig. S4 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (c) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed
with Zn?* (Test 1).
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Fig. S5 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (c) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed
with Zn?* (Test 2).
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Fig. S6 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (c) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed

with Zn?* (Test 3).
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Fig. S7 UV-Vis absorbance change of (a) SS (0.5), (b) SS (1.0), (c) SS (2.0), (d) SS (4.0), and (e) SS (8.0)

mixed with Zn?".
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Fig. S8 Images of different concentrations of SS mixed with AI*".
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Fig. S9 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (c) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed

with A" (Test 1).
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Fig. S10 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed

with A" (Test 2).
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Fig. S11 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed

with A" (Test 3).
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Fig. S12 UV-Vis absorbance change of (a) SS (0.5), (b) SS (1.0), (c¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0)

mixed with AP*.
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Fig. S13 Images of C3G and SS-C3G nanocomplex after mixing with different concentrations of Zn*"
(Repeated tests).
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Fig. S14 UV-Vis absorbance (a) C3G, (b) SS (0.5)-C3G, (c) SS (1.0)-C3G, (d) SS (2.0)-C3G, (e) SS (4.0)-
C3G, and () SS (8.0)-C3G mixed with different concentrations of Zn*" (Test 1).

a b c
47 4 4 -
E) 3 4 3 4 — Water
a3 a3 a3 .
8 8 3 —1
5’ £ £ —r T
o o o -— 3 — 8
i i i —i s
— 5 10
0 T T T T T T 0 T T T T T I 0 T T T T
350 400 450 500 550 600 650 700 350 400 450 500 550 600 650 700 350 400 450 500 550 600 650 700

Wavelength (nm) Wavelength (nm) Wavelength (nm)

o
(0]
-

+
+

IS
1

w
1
w
w
1

Absorbance (a.u)
N
1
N
N
1

1
-

Absorbance (a.u)
n

Absorbance (a.u)

0 T T T T T T 0 T T T T T T v T T T T T T
350 400 450 500 550 600 650 700 350 400 450 500 550 600 650 700 350 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm) Wavelength (nm)

0

Fig. S15 UV-Vis absorbance (a) C3G, (b) SS (0.5)-C3G, (c) SS (1.0)-C3G, (d) SS (2.0)-C3G, (e) SS (4.0)-
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Fig. S17 Images of C3G and SS-C3G nanocomplex after mixing with different concentrations of AI**
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Fig. S26 Images of filter paper after mixing with different concentrations of (a) Zn >* and (b) AI*".
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Fig. S27 Images of SS films (filter paper) after mixing with different concentrations of Zn>*. (Repeated tests).
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Fig. S31 Images of different concentrations of SS mixed with Cd*".
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Fig. S32 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed
with Cd** (Test 1).
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Fig. S33 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed
with Cd** (Test 2).
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Fig. S34 UV-Vis absorbance of (a) SS (0.5), (b) SS (1.0), (¢) SS (2.0), (d) SS (4.0), and (e) SS (8.0) mixed
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Fig. S35 Images of C3G and SS-C3G nanocomplex after mixing with different concentrations of Cd*".
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Fig. S36 UV-Vis absorbance (a) C3G, (b) SS (0.5)-C3G, (c) SS (1.0)-C3G, (d) SS (2.0)-C3G, (e) SS (4.0)-
C3G, and () SS (8.0)-C3G mixed with different concentrations of Cd*" (Test 1).
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Fig. S37 UV-Vis absorbance (a) C3G, (b) SS (0.5)-C3G, (c) SS (1.0)-C3G, (d) SS (2.0)-C3G, (e) SS (4.0)-
C3G, and () SS (8.0)-C3G mixed with different concentrations of Cd*" (Test 2).
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Fig. S38 UV-Vis absorbance (a) C3G, (b) SS (0.5)-C3G, (c) SS (1.0)-C3G, (d) SS (2.0)-C3G, (e) SS (4.0)-
C3G, and (f) SS (8.0)-C3G mixed with different concentrations of Cd*" (Test 3).
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Fig. S39 Images of C3G and SS-C3G nanocomplex after mixing with different concentrations of Zn**-Cd*".
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Fig. S40 UV-Vis absorbance SS (4.0) mixed with different concentrations of Zn**-Cd*".
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Fig. S42 Images of filter paper after mixing with different concentrations of Cd*".
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Fig. S43 Images of C3G and SS-C3G nanocomplex films (filter paper) after mixing with different

concentrations of Cd>".

32



&

hel
®]
o
-

SS (0.5)
SS (2.0)
SS (8.0)

=) =)
z I
A 9

o D &
EEHHH
- -
N~ (¢ e
Vohed 3 rid -
© Wv o y
>
Y

=

—
Q -
-
©
< l\s
@®

10 Cd*

S
©
%)
»

- SS (0.5)
. SS (1.0)
. SS (2.0)
‘ SS (4.0)

gﬂﬂﬁﬁﬁ
d 1 il
7IIIWI

-
-
-

slIlﬁI
‘aEsCe
-dEEa e
‘dHeas
-‘AHe N
4 | L]

o}

10 Cd*

- SS (0.5)
i SS (1.0)
SS (2.0)
n SS (4.0)
ﬂ SS (8.0)

-Addd@
-dH@ U S
-dlEa S
‘Bde @
- AP O
‘@48
d 1 111
-IeaN
-Aea.

—
Q 2

-

© | .

=
o

Fig. S44 Images of SS films (filter paper) after mixing with different concentrations of Cd>".
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Fig. S45 Images of filter paper after mixing with different concentrations of Zn**-Cd*".
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Fig. S46 Images of SS, C3G, and SS-C3G nanocomplex (filter paper) after mixing with different
concentrations of Zn*'-Cd*".
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