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1. Parameters of the IS-RPB equipment.

Table S1. Parameters of the [S-RPB equipment.

Packing material Stainless steel wire meshes
Stainless steel wire meshes diameter 0.275 mm

Shell diameter 200 mm

Diameter of pipe distributor 10 mm

Outer diameter of packing 160 mm

Inner diameter of packing 60 mm

Axial height of packing 60 mm

2. pH stability of adsorbent-chemosensor
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Fig. S1. The stability of the adsorbent-chemosensor under different pH values.

2. Recovery ability of the adsorbent-chemosensor.
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Fig. S2. The PL spectra of different chemosensor systems.

3. Recognition mercury(Il) ability of the adsorbent-chemosensor in real water.
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Fig. S3. (a) Fluorescence spectra of Fe;04,@CS/CQDs@CQDs at different Hg(II)
concentrations of 0-9 uM in real water. (b) Corresponding maximum fluorescence
intensity values (440 nm) for different Hg(Il) concentrations. Inset is the linear fitting
plot of fluorescence intensities for Fe;0,@CS/CQDs@CQDs (0.1 g L) as a function
of Hg(II) concentration (0-4x10° M). The real water sample was collected from the
lake in the old summer palace.

4. Comparison of different fluorescent probe for mercury detection.
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Table S2. Comparison of different fluorescent probe for mercury detection.

Detection method LOD Linear range
Au filter membrane! 1.16 nM 0-11 uM
Rhodamine derivative functionalized chitosan?  3.42 uM 0-6 uM
Mesoporous silica nanocomposites? 2nM 0-50 nM
Fe;0,@Si0-Au@PSiOy* 20 nM 0-0.75uM
DNA-Functionalized hydrogels® 10 nM 0-200 nM
CNPs® 42 nM 0.25-12 yM
N, S-GQDs’ 0.14nM  0.001-15 mM
Magnetic self-assembled zeolite clusters® 0.32 uM 1-6 uM
DNA-functionalized-graphene® 0.82 ng/mL  1-20 ng/mL
S-CQDs!? 2 nM 0.02-2 uM
Our study 12.43 nM 0-4 WM

5. Langmuir isotherm model linear fitting process.
As in Eq. (S1) shows the Langmuir isothermal adsorption equation'!, which
represents the relationship between ¢. and c.. Eq. (S1) can be transformed into Eq. (S2),

one can see that the c./g. has a linear relationship with c.. Table S1 display the fitting

results.
B 4K Ce
T T K, &)
Ce 1 Ce
Qe Gk, dm (S2)

Where ¢, is the equilibrium adsorbing amount of Hg (II) ion, ¢, is the maximum
adsorption capacity that corresponds to complete monolayer coverage, K is the
equilibrium constant, and c. is the equilibrium concentration of the Hg (II) ion

solution.
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Langmuir isotherm model
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Fig. S4. Liner fitting results of Langmuir isothermal adsorption.

Table S3. Fitting equations of Langmuir isothermal adsorption equation.

T(°C) Regression equation

25 c/ge= 0.476+0.00905 c,
35 c/q. = 0.460+0.00887 c,
45 c/q. = 0.446+0.00870 c,

6. Freundlich isotherm model linear fitting process.

As in Eq. (S3) shows the Freundlich isothermal adsorption equation '2, which
represents the relationship between ¢. and c.. Eq. (S3) can be transformed into Eq. (S4),
one can see that the log ¢, has a linear relationship with log c.. Table S2 display the

fitting results.

q, = kgc (S3)

1
logq, = logky + Elogce 4

Where ¢. is the equilibrium adsorbing amount of Hg (II) ion, ¢, is the maximum
adsorption capacity, k¢ and n is the Freundlich constant, and c. is the equilibrium

concentration of the Hg (I1) ion solution.
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Fig. SS. Liner fitting results of Langmuir isothermal adsorption.

Table S4. Fitting equations of Freundlich isothermal adsorption equation

0O

Regression equation

25
35
45

logg. = 0.813+0.516 logc.
logg. = 0.837+0.509 logc.
logg. = 0.862+0.501 logc.

7. Thermodynamic parameters.

The Gibbs free energy change of adsorption process is calculated by following

equation:

d.
AG = - RTln —
Ce (S5)
4. i Ces
— = lim —
Co  c0Cy (S6)

where R is the gas constant (8.314 J mol'! K-!), T'is an absolute temperature (K) and k.

is the adsorption equilibrium constant. c.sand ¢ are the values of solid and liquid phase

concentration in equilibrium (mg L) respectively. The relationship between the

equilibrium constant (k) and temperature is given by the Van’t Hoff equation Eq. (S7).

¢ (87)
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The entropy change of adsorption (4S) and the enthalpy change of adsorption(44)

are obtained from the slope and intercept of a Van’t Hoff plot of In g./c, versus 1/T

(Fig. S5).
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Fig. S6. Liner fitting results of Van’t Hoff equation.
8. Adsorption kinetic models.

The pseudo-first-order kinetic model is given as:

q,=q,(1 - expii( - k;)) (S8)
where ¢, and ¢. (mg g!) are the adsorption capacity at time ¢ and equilibrium time,
respectively. k; (min™') is the pseudo-first order model rate constant. Eq. S8 can be
transformed into Eq. S9, one can see that the In(g.-g;) has a linear relationship with .

Fig. S7 display the fitting results.

In(q,-q) =Ing, -kt (S9)
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Fig. S7. Liner fitting results of pseudo-first-order kinetic model.

The pseudo second order kinetic model by Ho and McKay is given as '3:

k,q2t

"1y k,q,t

(S10)

where &, (g mg! min') is the adsorption rate constant. Eq. (E11) can be transformed

into Eq. (S10), one can see that the #/¢, has a linear relationship with z. Fig. S8 display

the fitting results:
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Fig. S8. Liner fitting results of pseudo-second-order kinetic model.
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q;= kitl/2 +C

The intraparticle diffusion model is given as:

(S12)

where k; ((mg/g min) is the Intraparticle diffusion adsorption rate constant. One can see

that the ¢, has a linear relationship with ¢, Fig. S9 display the fitting results,
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Fig. S9. Liner fitting results of intraparticle diffusion model.

Table S5 Sorption capacity of Hg (II) onto the different adsorbents.

Adsorbents

Adsorption capacities (mg/g)

Magnetic iron oxide nanoparticle!4
Chitosan coated magnetic nanoparticles'
Palm shell activated carbon'®

SS-Z17

Graphene/Biochar composite!8

Polymer chemosensor'®

0.125
10.00
83.33
42.60
0.853
5.6
86.640
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