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Fig. S;. Image of the hydrogel formation, before (left) and after (right) formation of the gel.
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Fig. S, Possible degradation of synthesized composite hydrogel!.
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Fig. S; Zeta potential results of adsorbent versus pH.
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Fig.S, Swelling of the adsorbent and pure PAA hydrogel (a), contact angle of PAA (b) and adsorbent (c).
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Fig. Ss stability analysis data with pH variation after 10 days.
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Fig. S¢. Dependence of storage (G’) and loss (G””) modulus on the strain in strain sweep test (a) and on the angular

frequency in frequency sweep test (b)
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Fig. S; pH dependency of curcumin structure!.
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Fig. Sg UV-Vis spectra of mixed dye solutions before and after adsorption in different pH.



Table. S; Linear and non-linear form of applied Isotherms and Kinetic models.

Isotherm

Title

Linear Equation

Nonlinear Equation

Parameters

Henry’s

Qe — Kye Ce

Ky denotes the Henry’s adsorption constant?.

Langmuir

Qe m

T 1 1
kLQmCe
1

Ry= ———
" 14k,

k. (L.mg!) and Q,, (mg.g!) signify Langmuir
adsorption constant and maximum adsorption
capacity at equilibrium and Ry shows the
favorability of model®.

Freundlich

1
logQ,=log kf + ;logCe

kg ((mg.g") (L.mg)') is the Freundlich constant
and 1/n implies the surface heterogeneity and
shows the relative distribution of energy*.

Temkin

RT
Q,= b—lnAT + (

RT)l c
—)in
T bT ¢

by and At represent Temkin models constant
(KJ.mol!) and equilibrium binding constant

(L.ghs.

Jovanovic

InQ,=mnQ,,,. - k]Ce

Qe=0Qna(1-¢ 9

k; (L.g!) exhibits the Jovanovic models
constant and Q. (mg.g™!) indicates the
maximum adsorption capacity at equilibrium®.

K-C

1 —_
Qe AKCCZ 4

1 By

AgcCe

¢ 14 By

Agc (Lh.mg!'.g 1), Bgc (L.mg!)" and n are
Koble—Corrigan isotherm constants’.

Hill

1 Ce logC, - Logk
og| — | =nylogC, - Log
QSH_Qe H e D

H
QSH'Cne

H
Kp+C"

e

osu (mg.g ") and kp signify the Hill maximum
uptake and isotherm constant while ny is the
cooperativity of binding interaction®.

m(

c
ke -1
Q

e

) = gn(C,) + Infil(ay)

kRCe

© 14

kg (L.g") and ag (L.mg") are the R-P isotherm
constant and g implies the models exponent?.

Sips

!

kSQSCZ
N
1+k.Ch

Qe

ks (mg.L') and Q, (mg.g!") reveal the Sips
adsorption isotherm constant and maximum
uptake at equilibrium respectively and 1/n
discloses the surface heterogeneity!.

Kinetic

PFO

-kt

Qt=Qe(1—exp 1)

In(Q,-Q,)=InQ, -kt

K, (min'") implies the PFO kinetic constant and

Q. (mg.g™") is the maximal uptake at equilibrium
11

PSO

K,Q%t
Q =
1+ K,Q,t

t 1 t

Qo K,Q% Q.

K, (g.mg.min"") shows the PSO kinetic
constant and Q. (mg.g™") is the maximum
adsorption capacity!'2.

Elovich

Q.= %lni?éi(aﬁ t)

Q —lln (af) +llnt
‘B B

ag (g.mg ") and B g (g.mg™ ) denoting
preliminary rate of adsorption and Elovich
model constant!3.

LFD

Q.=

01 - exp( - RD]

R (min') is fractional attainment of equilibrium
and qQ., (mg.g!) is maximum adsorption
capacity at equilibrium'4.

ID

Qt=kid\/f+1

Kiq (mg/g.min%3) indicates the intraparticle
diffusion rate constant and I (mg.g") is a
constant correlated to thickness of boundary
layer'2.

ool AT KM Q,, and k, signify the maximal uptake and
0gtog C,-QM = 198153031 Bangham rate coefficient, while n is the
Bangham models power .

Bangham Q= Q1 —exp (- kyt")]
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Fig. Sg Thermodynamic plot (a), and Gibs free energy plot (b) for the adsorption of Rho and MG onto F-Biochar.

Fig. S0 Graphical representation of potential adsorption phenomena during the adsorption of dye.
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Fig. S;; Reusability results.
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Fig. S;, UV graph of industrial sample before and after adsorption in different pH.



Table.S, Comparison with Other Literature.

Adsorbent Adsorbate Q.(mg. g Ref

CAC MercK MG 222.22 16

Fe;0,@AMCA-MIL-53 (Al) MG 262.52 17

Sawdust carbon MG 74.5 18

Fe;0,@AJPL MG 3183 19

PB clay MG 497.15 20

NCH based on carrageenan, AA, and AgCl MG 270 21

poly(AAm/AAcNa) hydrogel Rho 469.48 22

chitosan hydrogel Rho 556.9 23

Pyruvic acid (PA)-modified activated carbons Rho 384.6 24

Gum ghatti and Fe;0, magnetic nanoparticles Rho 654.87 3

Acrylic acid functionalized graphene oxide Rho 437.1 25

PAA-AM/FA Rho 366 26

CTS-g-P(AA-co-AMPS)/GO MG 625.3 27
Biochar@curcumin/poly AA MG 521.92 This Study

Biochar@curcumin/poly AA Rho 742.53
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