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Table S1: Optimization of different grafting parameters for the synthesis of BioNC hydrogel.

Sample Reaction Temp. Double Initiator MBA AAM NiS/ P
time / /°C distilled ratio /mg /g Ni3S,4
min water / /KPS:ABC NPs
ml loading
(%)

Gk-cl-PAAmM-1 90 50.0 20.0 1:1 50.0 1.0 - 930
Gk-cl-PAAm -2 120 50.0 20.0 1:1 50.0 1.0 - 1208
Gk-cl-PAAm -3 150 50.0 20.0 1:1 50.0 1.0 - 1051
Gk-cl-PAAm -4 180 50.0 20.0 1:1 50.0 1.0 - 812
Gk-cl-PAAm -5 120 40 20.0 1:1 50.0 1.0 - 955
Gk-cl-PAAm -6 120 60 20.0 1:1 50.0 1.0 - 1283
Gk-cl-PAAm -7 120 70 20.0 1:1 50.0 1.0 - 1067
Gk-cl-PAAm -8 120 60 10.0 1:1 50.0 1.0 - 749
Gk-cl-PAAmM -9 120 60 15.0 1:1 50.0 1.0 - 996
Gk-cl-PAAmM -10 120 60 25.0 1:1 50.0 1.0 - 1145
Gk-cl-PAAm -11 120 60 30.0 1:1 50.0 1.0 - 923
Gk-cl-PAAmM -12 120 60 20.0 1:0.25 50.0 1.0 - 845
Gk-cl-PAAm -13 120 60 20.0 1:0.50 50.0 1.0 - 1076
Gk-cl-PAAm -14 120 60 20.0 1:0.75 50.0 1.0 - 1410
Gk-cl-PAAm -15 120 60 20.0 1:1.25 50.0 1.0 - 1071
Gk-cl-PAAmM -16 120 60 20.0 1:0.75 40.0 1.0 - 918
Gk-cl-PAAmM -17 120 60 20.0 1:0.75 60.0 1.0 - 1112
Gk-cl-PAAmM -18 120 60 20.0 1:0.75 70.0 1.0 - 836
Gk-cl-PAAm -19 120 60 20.0 1:0.75 50.0 0.50 - 1047
Gk-cl-PAAm -20 120 60 20.0 1:0.75 50.0 0.75 - 1254
Gk-cl-PAAm -21 120 60 20.0 1:0.75 50.0 1.25 - 1308
Gk-cl-PAAm -22 120 60 20.0 1:0.75 50.0 1.50 - 1157
BioNC hydrogel-1 120 60 20.0 1:0.75 50.0 1.0 1.1 1726
BioNC hydrogel-2 120 60 20.0 1:0.75 50.0 1.0 2.2 2045
BioNC hydrogel-3 120 60 20.0 1:0.75 50.0 1.0 33 2398
BioNC hydrogel-4 120 60 20.0 1:0.75 50.0 1.0 4.4 1987
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Table S2: Thermodynamic parameters for the adsorption of R6G onto BioNC hydrogel.

Dye Temperature /K AG° /kJ.mol! AH® /kJ.mol! AS8°/ kJ.mol L. K"
298.15 -3.131

R6G 308.15 -3.391 46.246 26.012
318.15 -3.651

Table S3: The comparison of the maximum adsorption capacity of the BioNC hydrogel, GK-cl-
PAAm and NiS NPs.

Adsorbent Langmuir parameters

¢ (mg/g) bx103 R?

Gk-cl-PAAmM 357.57 4.724 0.999
NiS NPs 263.15 6.355 0.998
BioNC hydrogel 1244.71 3.397 0.999
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Fig. S1: The variation in the solution pH during the adsorption experiments.
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Fig S2(a-c): Plots of the (a) Freundlich; (b) Temkin and (c) DKR isotherm models for the adsorption of R6G
onto the BioNC hydrogel.
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Fig S3: Van’t Hoff’s plot for the adsorption of R6G onto the BioNC hydrogel.
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Fig S4 (a-b): Plots of the (a) Pseudo-first-order and (b) Elovich kinetics models for the adsorption of R6G
onto the BioNC hydrogel nanocomposite.
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Fig. S5: Comparison of the adsorption capacities of BioNC hydrogel, Gk-cl-PAAm and NiS NPs.
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Fig. S6: Effect of polymer does on the adsorption of different dyes.
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