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Procedure of potentiometric acid-base titration

0.05g PAM/GO nanosheets was spiked into 0.01 mol/L NaCl background electrolyte at
T =295 K, and purged with argon gas for 2 h under vigorous stirring to exclude
atmospheric CO,. The initial pH of suspension was adjusted to pH 3.0 by adding 1
mol-L-! of HCI, and then the suspension was titrated to pH 11.0 with 0.05 mol-L-! of
NaOH at a variable increment (0.008-0.15 mL). The equilibrium value was taken when
showing a drift less than 0.03 mV per minute. The data sets of pH versus the net

consumption of H" or OH- were used to obtain intrinsic acidity constants.

Dielectric barrier discharge (DBD) plasma

The reactor was a quartz tube with an inside diameter of 4 mm and a length of 170 mm.
A copper wire with a diameter of 0.75 mm was installed into the quartz tube as an
electrode. The DBD plasma treatment was carried out at room temperature for 30 min
with the voltage of 120 V and power of 240 W. After the DBD plasma treatment, the
resulted material was rinsed with Milli-Q water thoroughly to remove residual
acrylamide monomer and homopolymer, and then the suspension was dried by vacuum

freeze-drying technique.

Mechanisms of Plasma Polymerization
1
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The mechanism of plasma polymerization, a subject of some controversy, was
discussed as being either in the layer adsorbed on the substrate, or in the gas phase. An
ionic chain mechanism was proposed,! but most often a radical mechanism.> The
plasma-induced polymerization is a chemical process which is initiated by radicals,
which are produced by exposure to the plasma, similar to radiation-initiated
polymerization, which is started by photons, electrons, or alpha particles.? Under the
plasma-induced polymerization process, the PAM and GO are activated by photons,
electrons, or alpha particles. The both activated PAM and GO form strong chemical

bonds and thereby results in the grafting of PAM on GO.
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Figure S1 N, adsorption-desorption isotherms of GO and PAM/GO
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2 Figure S2 Relative distribution of U(VI) species as a function of pH based on the

3 equilibrium constants. C ;. [U(VI)]= 10 mg/L.

4 Table S1. Equilibrium constants (logK,) of U(VI) hydrolysis reactions.
hydrolysis reactions logK,*
UOZZ+ + HZO = UOQOHJr +H* -5.20
U022+ + 2H20 = UOz(OH)Q + 2H* -12.10
UO,*" + 3H,0 = UO,(OH)5" + 3H* -19.20
UO,*" + 4H,0 = UO,(OH),> + 4H* -33.00
3U0,*" + 5H,0 = (UO,)3(OH)s* + 5H* -15.55
3UOy*" + 7TH,0 = (UO,)3(OH); + 7TH* -28.34
UO,%" +2C03%* = UOy(COs),* -16.94
UO,%" + 3C03* = UOy(COs)3* -21.60
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Figure S3 Relative distribution of Eu(IIl) species as a function of pH based on the

equilibrium constants. C j,iia [Eu(IIl)]= 10 mg/L.

Table S2. Equilibrium constants (logK,) of Eu(III) hydrolysis reactions.

hydrolysis reactions logK,>
Eu’" + H,O = EuOH?*" + H* -7.91
Eu’" + 2H,0 = Eu(OH)," + 2H* -14.86
Eu’" + 3H,0 = Eu(OH); + 3H* -24.13
Eu’" + 4H,0 = Eu(OH), + 4H" -36.60
2Eu’" + 2H,0 = Eu,(OH)*" + 4H* -6.92
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2 Figure S4 Relative distribution of Co(Il) species as a function of pH based on the

3 equilibrium constants. C i, [Co(IT)]= 10 mg/L.

4
5 Table S3. Equilibrium constants (logK,) of Co(II) hydrolysis reactions.
hydrolysis reactions logK,°
Co*™+0OH™ = Co(OH)" -9.6
Co?™+20H = Co(OH),° 9.2
Co?™+30H = Co(OH);~ -12.7
6
7

8 Figure S5 Photograph of PAM/GO suspensions of initial (a) and after 4 days of aging
9 time (b)
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We put two bottles of PAM/GO suspensions. One is the initial; the other is after 4
days of aging time. From the photograph, it is clear that there is no obvious difference
between the two bottles, demonstrating that the PAM/GO has high dispersion properties

in aqueous solutions.

Table S4. Comparison of maximum adsorption capacities of radionuclides on
various adsorbents

Experimental

Sorbents Csmax (mmol/g) Reference

conditions

plasma functionalized

U(VI)

MWCNTSs pH=5.6, T=303 K 0.315 [7]
Magnetic Fe;04@Si0, pH=6.0,T=298K 0.218 [8]
Amidoximated
H=3.0,T=298K 1
hydrogel pH = 3.0, 98 0.166 [9]
Modified carbon
CMK-3 pH=4.0,T=295K 0.315 [10]
Graphene oxide pH=50,T=203K 04l [11]
nanosheets
PAM/GO nanosheets pH=5.0,T=295K 0.698 This tudy
Eu(III)
Bare TiO, pH=4.5,T=298 K 0.0099 [12]
Na-montmorillonite pH=5.0,T=298 K 0.0067 [13]
MWCNTs pH=4.5,T=298 K 0.306 [14]
Activated carbon pH=4.5T=298 K 0.132 [15]
Graphene oxides pH=45T=298K 1.06 [15]
PAM/GO nanosheets pH=5.0,T=295K 1.245 This study
Co(ID)
p—-CD/GO pH=6,T=303K 1.229 [16]
lemon peel pH=6, T=298K 0.435 [17]
GO pH=6,T=303K 0.804 [16]
Magnetite/GO pH=6, T=303K 0.22 [18]
Magnetic MWENTAO ™ 64, T=203k 015 [19]
composites
PAM/GO nanosheets pH=5.0,T=295K 1.621 This study




1 Table SS. Atomic contents (%) of PAM/GO and PAM/GO-radionuclide calculated
2 from the XPS data

Type C O N U Eu Co
PAM/GO 56.39 30.16 1345

PAM/GO-U 56.34 2841 1242 283

PAM/GO-Eu 56.32 27.63 11.54 4.51
PAM/GO-Co 55.35 2891  12.12 3.64
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Table S6. Curve fitting results of XPS U 4f, O 1s, and N 1s spectra

Type Peak  BE (eV) FWHM (eV) %
Uar L 382.50 2.5 84.02
2 381.10 2.15 15.98
1 533.4 1.48 26.13
paMGO.U Ol 2 531.89 1.54 60.01
3 531.18 1.45 13.86
1 401.64 1.05 11.74
Nis 2 399.94 1.29 67.31
3 398.99 1.17 20.96
1 1134.81 2.01 40.59
Eu3d ) 1136.69 1.95 59.41
] 530.62 1.14 8.38
Ols 2 531.86 1.57 63.31
PAM/GO-Eu 3 533.40 1.52 28.31
1 398.70 1.96 7.16
Nils 2 399.75 1.44 88.57
3 401.44 1.39 427
coz | 780.45 1.91 68.34
0P 5 782.16 1.98 31.66
1 533.39 127 25.99
Ols 2 531.89 1.48 59.43
PAM/GO-Co 3 530.89 1.11 14.58
1 401.64 2.06 8.22
Nils 2 399.74 137 84.12
3 398.79 1.93 7.66
o | 531.89 1.83 78.06
S 533.39 1.47 21.94
PAM/GO ] 399.92 1.88 93.54
Nils 2 401.52 1.56 6.46
3 401.44 1.39 427
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