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1 Prepare a standard curve  

1.1 Preparation of ammonium molybdate solution 

(1) Dissolve 9.57 g of ammonium molybdate tetrahydrate in 500 mL of water. 

 (2) Add 0.2 g of antimony potassium tartrate and 80 mL of concentrated sulfuric acid and cool 

down. 

(3) Dilute to 1000 mL with water, and store in brown bottle. 

1.2 Preparation of ascorbic acid solution 

(1) Dissolve 17.6 g of ascorbic acid in about 500 mL of water.  

(2) Dilute to 1000 mL with water, and store in a brown bottle. 
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1.3 Preparation of phosphate standard solution 

(1) Dissolve 0.7165g of potassium dihydrogen phosphate and dilute to 1000 mL. 1 mL of this 

solution contained 0.5 mg of phosphate ions.  

(2) Pipette 20 mL of the solution (1) and dilute to 500 mL. 1 mL of this solution contained 0.02 

mg of phosphate ions. 

1.4 Drawing of standard curve 

(1) Take 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, and 8.0 mL of the standard solution (phosphate 

concentration: 0.02 mg/mL) in 8 sets of 50 mL volumetric flasks, and dilute with about 25 mL of 

water. 

(2) Add 5.0 mL of Ammonium molybdate solution, 3.0 mL of ascorbic acid solution to each 

solution (1), and diluted to 50 mL with water, and allowed to stand at room temperature for 10 

minutes.  

(3) The absorbance was measured with a cuvette and a reagent blank. Prepare a standard curve by 

plotting the absorbance values of standards at 890 nm versus the corresponding phosphate 

concentrations. 
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Figure S1. UV-vis spectra of the phosphate standard solutions.  
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Figure S2. A standard curve (Absorbance vs Phosphate concentration). 

2 SEM and TEM images of phosphate imprinted SiO2 and PNIPAM/SiO2 microspheres 

 

Figure S3. SEM images of phosphate imprinted mesoporous SiO2 (Left) and PNIPAM/SiO2 (Right). 

It can be seen from the SEM image of phosphate-imprinted mesoporous silica particles that 

has a spherical shape with a particle size of about 500 nm, some of the particles are aggregated. 

The SEM image from PNIPAM/SiO2 also exhibits a spherical shape, and some particles are 

aggregated, and the particle size is about 500 nm, which is consistent with the particle size 

distribution test results. 
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Figure S4. TEM images of PNIPAM/SiO2 hybrid particles (a 0.5 μm , b 100 nm). 

3 The size and size distribution of the phosphate imprinted SiO2 particles dispersed in water. 

The laser particle size analyser was used to determine the size and size distribution of the phosphate 
imprinted SiO2 particles dispersed in water. Figure S5 shows the size distribution of the phosphate 
imprinted SiO2 particles dispersed in water at pH = 7 and T = 25 oC . 

0 200 400 600 800 1000 1200 1400

0

2

4

6

8

10

12

14

16

18

In
te

ns
ity

  (
%

)

Size (nm)

 SiO2

 

Figure S5. The size distribution of the phosphate imprinted SiO2 microspheres. 

3 Preparation and characterization of PNIPAM microgels 

3.1 Preparation of PNIPAM microgel 

0.891 g of NIPAM (N-isopropylacrylamide, 99%, J&K Scientific Ltd., Beijing, China) was 

dissolved in 43 mL of deionized water, then 225 μL of TMEDA (N,N,N',N'-

Tetramethylethylenediamine, 99%, J&K Scientific Ltd., Beijing, China) and 0.18 g of MBA (N,N’-

methylene bisacrylamide, 98%, J & K Scientific Ltd., Beijing, China) as cross-linker was added 

and mixed. After 10 min, 2 ml of K2S2O8 solution (5 mg/mL) was added into the solution to initiate 

the polymerization. Oxygen was eliminated by bubbling nitrogen through the solution. The 
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reaction was continued at 70 °C for 6 hours. The microgels were then purified by extensive dialysis 

against deionized water. Water was changed every 12 hours for two days. 

3.2 PNIPAM particle size 

The particle size of PNIPAM microgels in water at 25 ℃ is about 518 nm. 

3.3 SEM image of PNIPAM microgels 

 

Figure S6. SEM image of PNIPAM microgels. 

4 Phosphate adsorption capacity of PNIPAM/solid SiO2 particles 
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Figure S7. The comparison of phosphate adsorption capacity of phosphate imprinted SiO2, 

PNIPAM microgels, PNIPAM@solid SiO2, and PNIPAM@imprinted SiO2.  

 


