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Figure S1. '"H-RMN spectrum of RCD3 (7.5 mg mL™") in DCL:D20 (1%, v/v).
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Figure S2. (A) Protonated monomer of chitosan (Chit+) and (B) Protonated unit of functionalized
chitosan (RCD+).
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RCD3 + Cu(ll)

Figure S3. (A) SEM image of RCD3 immersed in Cu(II) aqueous solution for 24 hours; (B)-(E) corre-
sponding carbon, nitrogen, oxygen and copper distributions, respectively, obtained by polymer
mapping by EDS. (F) EDS spectrum showing the major components of RCD3 after Cu(II) adsorption.
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Figure S4. (A) SEM image of chitosan immersed in Cu(II) aqueous solution for 24 hours; (B)-(D)
corresponding carbon, oxygen and copper distributions, respectively, obtained by polymer mapping
by EDS. (E) EDS spectrum showing the major components of chitosan after Cu(II) adsorption.
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RCD3 + Metal mixture (Cu, Ni, Cd, Pb)
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Figure S5. (A) SEM image of RCD3 immersed in an aqueous solution containing Cu(II), Ni(II), Cd(II),
Pb(II) ions, for 24 hours; (B)-(E) corresponding carbon, oxygen, copper and fluorine distributions,
respectively, obtained by polymer mapping by EDS. (F) EDS spectrum showing the major compo-
nents of RCD3 after metal mixture adsorption (residual content indicated as fluorine can correspond
to adsorbed nickel).
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Figure S6. (A) SEM image of chitosan immersed in an aqueous solution containing Cu(II), Ni(II),
Cd(1I), Pb(II) ions, for 24 hours; (B)-(D) corresponding carbon, oxygen and copper distributions, re-
spectively, obtained by polymer mapping by EDS. (E) EDS spectrum showing the major components
of chitosan after metal mixture adsorption.
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Figure S7. Spatial distribution functions for MD simulations of Cu(Il) with: (A) and (B) RCD+; and
(C) and (D) Chit+. The particle density along the gray isosurface (blue) is 2 nm™.
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Figure S8. (A)-(G) Distributions of representative dihedral angles of the Chit+ (red curves) and RCD+
(black curves) structures. The inserted structures are the most likely ones. The atoms defining a spe-
cific dihedral angle are emphasized in the corresponding inserted structures.
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Figure S9. (A)-(D) distributions of representative dihedral angles of the RCD+ structure. The inserted
structures are the most likely ones. The atoms defining a specific dihedral angle are emphasized in

the corresponding inserted structures.
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87 Table S1. Fitting parameters of different models of isotherms for Cu(II) adsorption.
Adsorption isotherms
Model Parameters RCD3 Chitosan
Langms Gm /(g g 50 (3) 54 (2)
0K, C K. / (Lmg™) 0.12 (0.05) 0.041 (0.005)
Qe =7 R? 0.9031 0.9866
1+ K;.Ce
AIC 18.3 9.6
qm / (Mg g™) 78 (11) 53 (3)
Langmuir-Freundlich Kig / (L mg‘l)l/ b 0.02 (0.01) 0.042 (0.006)
_ qm (KipCe)® b 0.38 (0.04) 1.0 (0.1)
Qe = 1 ¥ (K pCo)P R? 0.9928 0.9900
AIC -4.7 11.7
88 Table S2. Fitting parameters of different kinetic models for Cu(II) adsorption.
Adsorption kinetics
Model Parameters RCD3 Chitosan
qe / (mg g™ 16.4 (0.2) 15.4 (0.3)
Pseudo-first order ki/ (min1) 0.0062 (0.0003) 0.011 (0.001)
qr = qo(1 — ekt R? 0.9927 0.9602
AIC -4.6 2.2
qe / (mg g™ 18.6 (0.2) 16.7 (0.2)
Pseudo-second order k,/ (g mg" min) 0.00043 (0.00003) 0.00096 (0.00007)
G =T R? 0.9963 0.9942
AIC -8.6 -9.9
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