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Scheme. S1 Chemical structure of polypyrrole.

             

Scheme.S2 Chemical structure of methyl orange (MO) and methylene blue (MB).



Fig. S1 UV-vis spectra of the MO solution before (dashed curves) and after (solid 
curves) absorption using PHG beads at the MO concentration of 0.4 ppm (left) and 

0.3 ppm (right).

Fig. S2 Zeta potential of the PHG beads



Fig. S3 The photographs of MB, MO, and MB/MO mixture solution before (A) and 
after (B) adsorption by the PHG beads.

Table S1. Summary of the adsorption kinetics the PHG beads using MO as dye model 
and the fitting results obtained based on Pseudo-first-order and Pseudo-second-order 

kinetics models.
Pseudo first order Pseudo second order

Ca
0 

(mg g-1)

qe exp

(mg g-1)
qe cal

(mg g-1)
K1

(min-1)
R2 qe cal

(mg g-1)
K2(g mg-1 

min-1)
R2

2 9.74 9.49 0.0916 0.977 10.21 0.01299 0.979
5 24.40 23.81 0.1002 0.972 25.46 0.00589 0.975
10 48.84 46.23 0.0689 0.984 50.48 0.00187 0.988



Table S2. Summary of the adsorption isotherms of the PHG beads using MO as dye 
model based on Langmuir and Freundlich models.

Langmuir model Freundlich model

qm  (mg g-1) kL  (L mg-1) R2 KF (mg g1-1/n 
g-1 L1/n)

1/n (g L-1) R2

236.9 0.081 0.998 11.3 0.67 0.963

Table S3. Comparison of the adsorption capacities of several adsorbents using MO as 
dye model

Adsorbents Adsorption capacity (mg g−1) Ref.
Muli-walled CNT 35.4 1
Activated carbon 11.2 2
MIL-53 57.9 3
PED-MIL-101 194 3
NH2-MIL-101 (Al) 188 4
UiO-66 73.5 5
PPy nanofibers 169.55 6
PPY hydrogel heads 236.9 This work
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