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Table S1. Adsorption modeling Equations: kinetics and isotherms [1, 2]

Process Model Equation Parameters
PFORE q(t) = Qeq,l(l - eklt) (eq1 ki
(mmolY/g) (min1)
PSORE ) = Qoq2 X ko Xt Qeq2 ke
" B T s X ky X .
kS ' (mmolY/g1) (L mmol* min?)
£
v sRIDE Ay = Kine,i-t*> +C Kint,i (mmol g1 min-5)
(Weber & Several linear sections corresponding to
Morris) different regimes of resistance (i) to
intraparticle diffusion may co-exist (Kint 1)
(linear regression calculation)
L . C C 1 (max bL
angmuir ~eq — eq +
qeq Imax b Gmax (mmOIU/g) (L/mm01)
g Freundlich q = kg C;; n kr N
-
% (dimensionless)
2
Temkin Geq = By InC,q + By InAy br
(L/mmol) (J/mol)
Where, By = IZ—T
T




Figure S1. XPS core level spectra for C 1s, O 1s, N 1s, P 2p, Fe 2p, and U 4f for Cys-sorbent before and after UO2?* sorption

Cys.

Cys+U
Cls

Cls

Counts /S

Counts / S

291 289 287 285 283 281
Binding Energy (eV)
Cys+U
Ols
z »
2 P
s E
5 2
© S
537 535 533 531 529 527 538 535 532 529 526
Binding Energy (eV) Binding Energy (eV)
Cys Cys+U
Nls N 1s
wn wn
z 2z
E g - ~ 6 -
) S
O o Mg&g
2 B ﬁgf& i
o pat Y
Ls “ L LJ L
405 403 401 399 397 405 403 401 399 397
Binding Energy (eV) Binding Energy (eV)



160

705

163
712

719

166
Binding Energy (eV)

Binding Energy (eV)

726

169

733

172

160

706

162

164
713

166
720

Binding Energy (eV)
Binding Energy (eV)

68
727

1

170
734

Figure S1. (cont.)
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Figure S2. Effect of sorbent dosage (a), Plot of pHO vs. pHeq (b), logioD plot vs. pHeq (b), and plot of pHovs. qeq (c) for

UO2?* sorption.
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Figure S3. Sorption kinetics for PFORE, PSORE, and Intraparticle diffusion. (Co: 0.425 mmol U/L, SD: 0.5g/L, time

60 min., room temp. 298 K)
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Figure S4. Linearization plots of Langmuir (a), Freundlich (b), and Timken isotherm (c): for UO2?* sorption. (pHo: 4.0,

SD: 0.5 g L, Co: 0.21-1.26 mmol U/L; T: 298-328 K, Time: 60 min.).
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Figure S5. Sorption isotherm using both CMCT and Cys nanocomposites for UO2** sorption. (pHo: 4.0, SD: 0.5 g/L,

Co: 0.21-1.26 mmol U/L, T: 298-328 K, Time: 60 min for Cys and 180 min for CMCT).
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