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S1. Synthesis of TFADA

The 1H-NMR spectra of TFADA were shown in Figure S1 1H-NMR (500MHz, 

DMSO-d6) δ (ppm)：9.42 - 9.40 (t, 1H), 8.73 – 8.65 (d, 2H), 6.65 – 6.63 (d, 1H), 6.58 

(d, 1H), 6.44 – 6.42 (d, 1H), 3.33 – 3.29 (q, 2H), 2.62 – 2.59 (t, 2H). 

Figure S1 The 1H-NMR spectra of TFADA 

S2. Synthesis of TFADAAC

The 1H-NMR spectra of TFADAAC was shown in Figure S2. 1H-NMR (500MHz, 

CDCl3) δ (ppm)：6.67 – 6.58 (q, 1H), 6.58 – 6.53 (m, 2H), 6.40 – 6.37 (s, 1H), 3.57 – 

3.53 (q, 2H), 2.79 – 2.76 (t, 2H), 1.67 – 1.64 (s, 6H). 
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Figure S2 The 1H-NMR spectra of TFADAAC 

S3. Synthesis of DAAC

The 1H-NMR spectra of DAAC was shown in Figure S3. 1H-NMR (500MHz, 

CDCl3) δ (ppm)：6.60 – 6.54 (m, 1H), 6.54 – 6.52 (m, 2H), 3.10 – 2.99 (s, 2H), 2.98 – 

2.85 (t, 2H), 2.65 – 2.61 (t, 2H), 1.61 – 1.59 (s, 6H). 

Figure S3 The 1H-NMR spectra of DAAC 
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S4. Synthesis of BrDAAC

The 1H-NMR spectra of BrDAAC was shown in Figure S4. 1H-NMR (500MHz, 

CDCl3) δ (ppm)：6.74 – 6.72 (s, 1H), 6.66 – 6.65 (m, 1H), 6.60 – 6.59 (m, 2H), 3.47 – 

3.44 (q, 2H), 2.75 – 2.72 (t, 2H), 1.93 – 1.92 (s, 6H), 1.66 – 1.59 (s, 6H). 

Figure S4 The 1H-NMR spectra of BrDAAC 

S5. Synthesis of BrDA

The 1H-NMR spectra of BrDA was shown in Figure S5. 1H-NMR (500MHz, CDCl3) 

δ (ppm)：6.94 (s, 1H), 6.85 – 6.58 (m, 3H), 5.66 (s, 2H), 3.50 – 3.46 (q, 2H), 2.73 – 

2.70 (t, 2H), 1.91 – 1.88 (s, 6H). 
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Figure S5 The 1H-NMR spectra of BrDA 

S6. Synthesis of DMAEMA-C8

The 1H-NMR spectra of DMAEMA-C8 was shown in Figure S6. 1H-NMR 

(500MHz, D2O) δ (ppm)：6.12 (s, 1H), 5.75 – 5.74 (s, 1H), 4.58 (s, 2H), 3.73 – 3.71 

(quintet, 2H), 3.36 – 3.33 (quintet, 2H), 3.12 – 3.08 (s, 6H), 1.90 (s, 3H), 1.76 – 1.73 (t, 

2H), 1.30 – 1.23 (m, 10H), 0.83 – 0.80 (t, 3H). 
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Figure S6 The 1H-NMR spectra of DMAEMA-C8 

S7. Synthesis of final product PQA-C8

The 1H-NMR spectra of PQA-C8 was shown in Figure S7. It indicated that the 

PQA-C8 was prepared successfully. 1H-NMR (500MHz, CD3OD) δ (ppm)：6.65 – 6.68 

(m, 3H), 4.60 (s, 2H), 3.97 (s, 2H), 3.61 (s, 2H), 3.34 (s, 6H), 0.94 – 0.91 (t, 3H). 

Figure S7 The 1H-NMR spectra of PQA-C8 
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Figure S8 The SEM micrographs of the bare Ti substrate and different modified Ti ones 
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Figure S9 The SEM micrographs of the bare PP substrate and different modified PP 

ones 
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Figure S10 The N1s curve fitting results for the bare Ti substrate and different modified 

ones 

Figure S11 The N1s curve fitting results for the bare PP substrate and different modified 

ones. 
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Figure S12 The C1s curve fitting results for the bare Ti substrate and different modified 

ones. 

Table S1 The C1s curve-fitting results of titanium substrate modified by different 

methods 

Sample C-C/C-H 

(285 eV) 

C-O/C-N 

(286.6 eV) 

C=O 

(288.6 eV) 

Ti-C 

(282 eV) 

bare Ti 53.9% 25.2% 10.6% 10.3% 

10:0-Ti 62.6% 31.8% 5.7% 0% 

10:0.5-Ti 67.3% 26.8% 5.9% 0% 

10:1-Ti 69.3% 25.7% 5.0% 0% 

10:0-Ti (CuSO4/H2O2) 70.1% 26.6% 3.3% 0% 

10:0.5-Ti (CuSO4/H2O2) 73.3% 20.5% 6.3% 0% 

10:1-Ti (CuSO4/H2O2) 67.5% 27.1% 5.4% 0% 
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Figure S13 The C1s curve fitting results for the bare PP substrate and different modified 

ones. 

Table S2 The C1s curve-fitting results of polypropylene substrate modified by 

different methods 

Sample C-C/C-H 

(285 eV) 

C-O/C-N 

(286.6 eV) 

C=O 

(288.6 eV) 

bare PP 91.2 % 8.8 % 0.0% 

10:0-PP 70.2 % 28.6 % 1.2% 

10:0.5-PP 60.8 % 34.0 % 5.2% 

10:1-PP 68.7 % 27.3 % 4.0% 

10:0-PP (CuSO4/H2O2) 81.1 % 16.1 % 2.8% 

10:0.5-PP (CuSO4/H2O2) 61.4 % 32.9 % 5.7% 

10:1-PP (CuSO4/H2O2) 60.8 % 34.1 % 5.1% 

PQA-DA-PP 59.85 % 35.13 % 5.02% 
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Table S3 Released copper ion concentration 

Sample Cu2+ concentration (ppm) RSD% 

10:0-Ti (CuSO4/H2O2) 0.055 1.93 

10:0.5-Ti (CuSO4/H2O2) 0.039 1.13 

10:1-Ti (CuSO4/H2O2) 0.037 2.73 

10:0-PP (CuSO4/H2O2) 0.029 4.71 

10:0.5-PP (CuSO4/H2O2) 0.029 1.13 


