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Figure S1: Chemical and molecular 3d structure of CV dye. 
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Equation y = a + b*x

Plot B B B

Weight No Weighting

Intercept 30.65303 ± 6.77196 144.84804 ± 3.84477 74.00657 ± 15.33788

Slope 9.13611 ± 1.98263 27.9644 ± 1.12563 27.926 ± 4.49047

Residual Sum of Squares 9.92344 3.1987 50.90549

Pearson's r 0.97725 0.99919 0.98732

R-Square (COD) 0.95502 0.99838 0.9748

Adj. R-Square 0.91005 0.99676 0.94959

Equation y = a + b*x

Plot B B B

Weight No Weighting

Intercept 68.84446 ± 0.92027 270.37868 ± 1.07743 177.05512 ± 9.24661

Slope 1.10346 ± 0.0932 1.99151 ± 0.10912 5.57648 ± 0.93644

Residual Sum of Squares 0.63707 0.87325 64.31663

Pearson's r 0.99294 0.99701 0.97294

R-Square (COD) 0.98593 0.99403 0.94661

Adj. R-Square 0.9789 0.99105 0.91992

 
Figure S2: Intraparticle diffusion model of adsorption CV dye onto SNPCs. 
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Equation y = a + b*x

Plot D

Weight No Weighting

Intercept 47.94917 ± 9.33025

Slope -13895.51516 ± 2870.68808

Residual Sum of Squares 0.1836

Pearson's r -0.97932

R-Square (COD) 0.95907

Adj. R-Square 0.91813

 

Figure S3: (a) Effect of temperature on adsorption of CV and (b) the plot between lnKd versus 1/T for 

obtaining the thermodynamic parameters. 
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Figure S4: SEM images of (a) SNPCs-6 (b) SNPCs-6 (c) SNPCs-6 after adsorption CV dye.  
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Table S1. Description of adsorption isotherm models 

Isotherm model Equation Parameters 

Langmuir 𝑞𝑒 =
𝑄𝑜𝐾𝐿𝐶𝑒

1 + 𝐾𝐿𝐶𝑒

 

qe (mg g-1) = amount of dye adsorbed  

Ce (mg L-1) = dye concentration at equilibrium  

Qomax (mg g-1) = maximum saturated monolayer 

adsorption capacity  

KL (L mg-1) = Langmuir constant  

Freundlich 𝑞𝑒 = 𝐾𝑓  𝐶𝑒
1/𝑛

      
KF [(mg g-1)/(L mg-1)n] = Freundlich constant 

n  = Freundlich intensity parameter 

Langmuir-Freundlich 𝑞𝑒 =
𝑞𝑚𝑎𝑥  (𝐾𝐿𝐹𝐶𝑒)𝑚

1 + (𝐾𝐿𝐹𝐶𝑒)𝑚
 

KL-F (L mg-1) = Langmuir-Freundlich constant 

qmax (mg g-1): the maximum binding capacity 

m: Langmuir-Freundlich isotherm exponen 

Dubinin-Radushkevich 

𝑞𝑒 =  𝑞𝑜  𝑒−𝐾𝐷−𝑅 𝜀2
 

𝜀 = 𝑅𝑇𝑙𝑛(1 +
1

𝐶𝑒
) 

𝐸 =
1

√2𝐾𝐷−𝑅

 

qDR (mg g-1) = adsorption capacity 

KDR (mol2 kJ-2) = constant related to the sorption 

energy 

ɛ = Polanyi potential 

E (kJ mol-1) = mean adsorption energy 

R (J mol-1K-1) = gas constant 

T (K) = absolute temperature. 

 

Note: If E is between 8 and 16 kJ mol-1, adsorption is achieved by chemical processes, whereas 

when E < 8 kJ mol-1 physical processes dominate. 

Table S2. Description of adsorption kinetic models  

Kinetic model Equation Parameters 

Pseudo-first-order 𝑞𝑡 = 𝑞𝑒(1 − 𝑒−𝐾1𝑡) 

ԛt = amounts of dye adsorbed at time t 

qe = amounts of dye adsorbed at 

equilibrium 

K1 (min-1) = rate constant of the PFO 

 

Pseudo-second-order 𝑞𝑡 =
𝑞2

2𝑘2𝑡

1 + 𝑞𝑒𝐾2  𝑡
 K2 (g mg-1 min-1) = rate constant of PSO 

Elovich  𝑞𝑡 =
1

𝛽
ln(1 + 𝛼𝛽𝑡) 

α (mg g-1 min-1) = initial adsorption rate 

β (mg g-1) = desorption constant during 

any one experiment 

Intraparticle diffusion 𝑞𝑡 = 𝐾𝑝 𝑡
0.5 + 𝐶 

kp (mg g-1 min-1/2) = represent the 

intraparticle diffusion rate constant 

C (mg g-1) = constant related to the 

thickness of the boundary layer 

 


