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Table S1. The chemical structures of the analytes. 

Analyte CAS Structure 

Del 52918-63-5 

 

 

cis-Per 61949-76-6 
 

trans-Per 61949-77-7 

 

 

Table S2. Formulae of adsorption kinetic and isotherm experiments. 
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 Adsorption capacity (1) 
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 Langmuir equation (5) 

log𝑄𝑄𝑒𝑒 = logKF +
1
n

logCe Freundlich equation (6) 

ln𝐾𝐾𝜃𝜃 = −
𝛥𝛥𝐻𝐻𝜃𝜃

𝑅𝑅𝑅𝑅
+
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 Van’t Hoff equation (7) 

𝛥𝛥𝐺𝐺𝜃𝜃 = 𝛥𝛥𝐻𝐻𝜃𝜃 − 𝑇𝑇𝛥𝛥𝑆𝑆𝜃𝜃 Gibbs function definition (8) 

𝐾𝐾𝜃𝜃 = 106𝐾𝐾𝐿𝐿  (9) 

Qt: the adsorbed amount in the time t (μg∙mg-1);C0: the original insecticide 



concentrations (μg∙mL-1);Ct: the insecticide concentration in time t (μg∙mL-1);V: the 

solution volume (mL); m: the mass of the adsorbent (mg); Qe: the amounts of 

insecticide adsorbed at equilibrium (μg∙mg-1); k1: the pseudo first-order rate constant 

(min-1); k2: the pseudo-second order adsorption rate constant (mg∙μg-1∙min-1); kp: the 

intra-particle diffusion rate constant (μg∙mL-1∙min-1/2); C: the intercept of intra-particle 

model; Qmax: the maximum monolayer capacity of the adsorbent (μg∙mg-1); KL: the 

Langmuir binding constant (mL∙μg-1); Ce: the equilibrium concentration of analytes in 

solution (μg∙mL-1); KF: the Freundlich constant (mL∙μg-1); n: the heterogeneity factor 

(dimensionless); ΔGθ: the Gibbs free energy (kJ∙mol-1); ΔHθ: the enthalpy (kJ∙mol-1); 

ΔSθ: the entropy (J∙mol-1∙K-1); R: the perfect gas constant (8.314 J∙mol-1∙K-1); T: the 

reaction temperature (K); Kθ: the equilibrium constant (dimensionless). 
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Fig. S1. TEM images of FK60 (A), FK80 (B), FK100 (C), FK120 (D) and FK150 (E).  



4000 3600 3200 2800 2400 2000 1600 1200 800 400

Si-O-Si

G
F
E

D
C
B

 

 

Tr
an

sm
itt

an
ce

 / 
%

σ / cm-1

 Fe3O4 
   60 oC    80 oC  100 oC 
 120 oC  130 oC  150 oC

A

Fe-O
Si-O

Si-O-Si

Si-O-H

Fig. S2. FT-IR analysis of Fe3O4 (A), FK60 (B), FK80 (C), FK100 (D), FK120 (E), 

FK130 (F) and FK150 (G). 
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Fig. S3. TG curves of Fe3O4 (A), FK60 (B), FK80 (C), FK100 (D), FK120 (E), 

FK130 (F) and FK150 (G). 



 

Fig. S4. Magnetic curves of Fe3O4 (A), FK60 (B), FK80 (C), FK100 (D), FK120 (E), 

FK130 (F) and FK150 (G). 
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Fig. S5. Condition selection of the MSPE procedure including desorption solvent (A) 

and reusability (B).  



Table S3. Validation of the established MSPE-HPLC method. 

Analyte Linear range 
(μg·L-1) Calibration curves SD 

(slope) 
SD 
(intercept) 

Correlation 
coefficient (r) 

RSD (%) 
(n=6) 

LOD 
(μg·L-1) 

LOQ 
(μg·L-1) 

Del 0.07-1200 y=12.29x+121.78 0.25 188.46 0.9991 2.34 0.02 0.07 

cis-Per 0.02-1200 y=8.40x+1233.88 0.15 108.78 0.9994 1.27 0.01 0.02 

trans-Per 0.33-1200 y=7.82x-241.71 0.28 205.39 0.9975 1.16 0.10 0.33 

 


