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Section 1. Synthesis of RGO- POM

GO (1 mg/mL, 6.66 mL) were dispersed in deionized water (10 mL) under
ultrasonification. Then, H;PW12040 (88 mg/mL, 4 mL) and isopropanol (700 uL) were
added into the above suspension. The suspension was irradiated by UV light for 60 min,
and then filtered to obtain the target electrode material.

Section 2. Synthesis of RGO-CD-POM

GO (1 mg/mL, 6.66 mL), 5-CD (1 mg/mL, 0.66 mL) was dispersed in deionized water
(9mL) under ultrasonification. Then, H3PW 12040 (88 mg/mL, 4 mL) and isopropanol
(700 uL) were added into the above suspension. The suspension was irradiated by UV
light for 60 min, and then filtered to obtain the target electrode mater.

Section 3. Synthesis of RGO-AgNP-POM

GO (1 mg/mL, 6.66 mL), AgNP AgNOs (2.22 mg/mL, 3 mL) was dispersed in
deionized water (8mL) under ultrasonification. Then, H3;PW12040 (88 mg/mL, 4 mL)
and isopropanol (700 uL) were added into the above suspension. The suspension was

irradiated by UV light for 60 min, and then filtered to obtain the target electrode mater.



. TEM-EDS mapping images of RGO-POM hybrid
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Figure S2. TEM-EDS mapping images of RGO-AgNP-POM hybrid.
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Figure S3. TGA curves of GO, RGO-POM, RGO-AgNP-POM, RGO-CD-POM and
RGO-CD-AgNP-POM
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Figure S4. DPV curves for 500 uM UA, 400 uM L-Try mixed solution at RGO-CD-
AgNP-POM/GCE with different dispersion concentration (a) and effect of the amount
of RGO-CD-AgNP-POM/GCE on peak current(b)
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Figure S5. (a) Cyclic voltammograms in the presence of 150 4uM UA and 200 M L-
Tyr mixture in different scan rate (20~500 mV/s) at RGO-CD-AgNP-POM/GCE in
phosphate buffer solution (pH 6.0). The plots of Ip vs v for (b) UA (c) L-Tyr.
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Figure S6. Cyclic voltammograms in the presence of 150 4M UA in different scan rate
(10~500 mV/s) at RGO-POM/GCE(a), RGO-CD-POM/GCE(b) RGO-AgNP-POM/
GCE(c) and RGO-CD-AgNP-POM/GCE(d) in phosphate buffer solution (pH 6.0).
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Figure S7. A Plot of peak current against of scan rate at RGO-POM/GCE(a), RGO-
CD-POM/GCE(b) RGO-AgNP-POM/GCE(c) and RGO-CD-AgNP-POM/GCE(d).
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Figure S8. A plot of potential against Inv at RGO-POM/GCE(a), RGO-CD-
POM/GCE(b), RGO-AgNP-POM/GCE(c) and RGO-CD-AgNP-POM/GCE(d).
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Figure S9. (a) Cyclic voltammograms in the presence of 200 uM L-Tyr in different scan
rate (10~500 mV/s) at RGO-POM/GCE(a), RGO-CD-POM/GCE(b) RGO-AgNP-
POM/GCE(c) and RGO-CD-AgNP-POM/GCE(d) in phosphate buffer solution (pH
6.0).
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Figure S10. A Plot of peak current against of scan rate at RGO-POM/GCE(a), RGO-
CD-POM/GCE(b), RGO-AgNP-POM/GCE(c) and RGO-CD-AgNP-POM/GCE(d).
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Figure S11. A plot of potential against Inv at RGO-POM/GCE(a), RGO-CD-
POM/GCE(b), RGO-AgNP-POM/GCE(c) and RGO-CD-AgNP-POM/GCE(d).
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Modified electrode materials are crucial in improving the electrochemical sensing
performance of electrodes, with the mass transfer and diffusion process of modified
electrodes determining their performances. To obtain physicochemical characteristic
information of the modified electrodes surfaces, the effect of scanning rate (v) on the
electrochemical behaviors was investigated by CV experiments in 150 uM UA solution
at RGO-POM/GCE, RGO-CD-POM/GCE, RGO-AgNP-POM/GCE and RGO-CD-
AgNP-POM/GCE (Figure S6). The relationship between peak current (Ip) and scanning
rate (v) were explored (Figure S7). The results showed that Ip was correlated with v,
which indicated that the oxidation of UA at these modified electrodes were adsorption-
controlled processes. With the increase of scanning rate, the oxidation peak potentials
shifted in the positive direction. Figure C4 shows the linear relationship between the
oxidation peak potentials (Ep) and the logarithm of the scanning rate (Inv) in the
scanning rate range of 150 ~ 500 mV/s (Figure S8). As for L-Tyr, the similar phenomena
were observed. The oxidation of L-Tyr at RGO-CD-AgNP-POM/GCE was also an
adsorption-controlled process. The linear relationship between Ep and Inv was also
observed (Figure S9-S11).

Based on the plots of Ep against Inv, the number of electrons transferred (n) and the

electron transfer rate (ks) could be calculated according to Laviron's theory.

Epa — E° + RT RTkg ] RT

(1-a)nF n (1-a)nF B (1—a)nFlnv (1)
Based on equation (1), we can infer that the range of n is 2.28-5.32 (in general,

considering 0.3< a <0.7). According to previous literatures, it can be inferred that UA

and L-Tyr lose two electrons respectively. Therefore, the electrochemical oxidation
1



mechanisms of UA and L-Tyr at RGO-CD-AgNP-POM/GCE are shown as follows:
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The electron transfer rate constant (ks) can be obtained according to equation (2):

anFv

— 2)

ks =

Where, a is charge transfer coefficient; n is number of electron transfer; F is Faraday
constant (96485 C/mol); R is ideal gas constant (8.3144 J/mol-K); T is temperature (298
K); v is scanning rate;

From equation (2), it can be deduced that ks is proportional to a. Therefore, the bigger
a, the bigger ks. From the greater slopes, it can be concluded that the electron transfer
rates of UA and L-Tyr at RGO-CD-AgNP-POM/GCE are higher than those at other
modified electrodes (Figure S8 & S11). Therefore, RGO-CD-AgNP-POM can

effectively promote the electron transfer process on the heterogeneous interface.
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Figure S12. CV curves for150 uM UA and 200 uM L-Tyr at 6 independently RGO-

CD-AgNP-POM/GCE (a); CV curves for 150 uM UA and 200 uM L-Tyr at RGO-CD-
AgNP-POM/GCE for a week (b).
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Figure S13. Interference studies at RGO-CD-AgNP-POM/GCE.
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