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Supplemental Materials

Fig. S1. (a) Nitrogen adsorption-desorption isotherms. (b) Pore size distribution of 

prepared restricted accessed Fe3O4@SiO2@PAR.

Fig. S2. Magnetic hysteresis loops of Fe3O4and restricted accessed Fe3O4@SiO2@PAR.

Fig. S3. Effect of the pH on the extraction of metal ions on Fe3O4@SiO2@PAR. 

Conditions: materials, 10 mg; sample volume, 5 mL; CCr, Cd, La, Nd, Pb, 10 μg L-1; extraction 

time, 20 min.

Fig. S4. Effect of concentration of HNO3 on the recovery of metal ions. Conditions: 

materials, 10 mg; sample volume, 5 mL; CCr, Cd, La, Nd, Pb, 10 μg L-1; extraction time, 20 

min; elution time, 20 min.

Fig. S5. Effect of volume of eluent on the recovery of metal ions. Conditions: 

materials,10 mg; sample volume, 5 mL; CCr, Cd, La, Nd, Pb, 10 μg L-1; extraction time, 20 min ; 

elution time, 20 min.
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Fig. S6. Effect of sample volume on the recovery of metal ions. Conditions: materials,10 

mg; MCr,, Cd, La, Nd, Pb, 50 ng; elution volume, 500 μL; extraction time, 20 min; elution time, 

20 min.

Fig. S7. Matrix effect of serum (a) and urine (b) on MSPE-ICP-MS procedure.

Sample volume, 10 mL; Eluent, 2 mol L-1 HNO3. The signal intensities of La and Pb refer 

to the right Y axis, and the other ions refer to the left Y axis. The spiked concentration of 

each target ions in the original serum and urine sample are 40 ng mL-1 and 20 ng mL-1, 

respectively.
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