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Text S1 the adsorption capacity of Cd(II):
Qe — (CO mCe)V

where Q. (mg-g™) is the amount of Cd(Il) adsorbed, €, (mg-g™)

and C, (mg-g™") are the concentrations of Cd(Il) at the initial and

equilibrium concentration, respectively. V' (ml) presents the

volume of the suspension, and m (mg) represents the mass of

the adsorbent.

Text S2 Adsorption isotherms experiment of materials for
Cd(I)

The Langmuir isotherm model [1]:

_ QmKLCe
Qe =717~
1+K,C,

The Freundlich isotherm model [2]:
Qe = KFCel/n

The Temkin equation [3]:
RT RT
Q. = TI?’lKT + TI?’lCe

where Q. (mg-g?) is the amount of Cd(II) adsorbed at
equilibrium, €, (mg-g™) represents the concentration of Cd(II)
at the adsorption equilibrium, Q,, (mg-g™) is the maximum
sorption capacity and K; (L-mg™) is the Langmuir constant; K¢
((mg-g")(L'mg")n?') and n are the Freundlich constants
referring to sorption capacity and intensity, respectively. T and
R are the absolute temperature (K) and the universal gas
constant (8.314 J-mol-K™), K is the Temkin maximum binding
energy isotherm constant in L (mg™), b is the Temkin constant.

Text S3 Kinetic adsorption experiment of materials for Cd(II)

The pseudo-first-order kinetic model is described as

follows:
Q =Q.(1— e_klt)

The pseudo-second-order kinetic model is described as

follows:
kZQeZt
Q=17 k,Q.t

where Q. (mg-g?) is the amount of Cd(Il) adsorbed at
equilibrium, Q. (mg- g'!) is the amount of Cd(II) adsorbed on
different time t (min), k; (min™)and k, (g'mg-min~)are the rate
constants of two kinetic models, respectively. Adsorption pH
envelopes, adsorption isotherms, and kinetics adsorption
experiments were conducted in this Cd(II) adsorption
experiments.

Text S4 Desorption quantity and desorption rate calculation

The desorption quantity calculation is described as follows:
D = C. XV
, =

m

where D, (mg-g™) is the desorption quantity of the adsorbent for
Cddl), €, (mg-g™) is the equilibrium concentration of Cd(II) in
the solution after desorption, V (ml) is the volume of the
solution, and m (mg) is the amount of adsorbent added.




The desorption rate calculation is described as follows:

. D,
Desorption rate = —
e

where D, (mg-g™) is the desorption quantity of the adsorbent for
Cddl), Q. (mg-g™) is the amount of Cd(II) adsorbed.

Text S5 AGo, AHo and ASo calculation
The AGo, AHo and ASo calculation is described as follows:
AG, = —RTIn|K|

AGO = AHO - TASO

where K is the equilibrium constant. In a two-dimensional
graph with the vertical axis as In(%) and the horizontal axis as
e

C,, the slope is K. R is the gas constant (8.314 J-mol-K™). T is
absolute temperature (K).

Text S6 Water absorption ratio

The dried OSAP and JSAP are placed in distilled water
until their weight stabilizes. Then, they are removed from the
water and weighed. The calculation formula for swelling ratio is
as follows:

Ws —Wd

wd
where Wd and Ws is the weight of the dried sample and the
sample at swelling equilibrium state, respectively.

Swelling ratio =
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