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Figure S1 Characterization of lactic acid polymerization on AgNC surface at room temperature under irradiation by SEM, TEM, and EDX analysis. 
The results showed that in addition to the polymerization reaction, there was also oxidation of silver on AgNC surface. The scale bar was 50 nm.   



Figure S2 Changes in optical properties of AgNC during lactic acid polymerization under reference reaction conditions. (A) at room temperature 
without irradiation. (B) at room temperature without a monomer. Black curve: PVP coated AgNC. Red curve: MPD coated AgNC. Blue curve: AgNC after 
2 hours of polymerization. And SEM images before and after 2 hours of polymerization showed that there was no lactic acid polymerization and Ag oxidation 
on the AgNC surface. The scale bar was 100 nm. 



Figure S3 Characterization of lactic acid polymerization on AgNC surface at 0 oC under irradiation by SEM, TEM, and EDX analysis. The results showed 
that Ag oxidation on AgNC surface can be significantly inhibited compared with the reaction occurring at room temperature. The scale bar was 50 nm.



Figure S4 Characterization of lactic acid polymerization on AgNC surface at -12 oC under irradiation by SEM, TEM, and EDX analysis. The results 
showed that Ag oxidation on AgNC surface can be completely inhibited. The scale bar was 50 nm.



Figure S5 Changes in optical properties of AgNC during lactic acid polymerization at 
different temperatures under irradiation. (A) at room temperature. (B) at 0 oC. (C) at -12 oC. 
Black curve: PVP coated AgNC. Red curve: MPD coated AgNC. Blue curve: AgNC after 2 hours 
of polymerization.  



Figure S6 Changes in optical properties of AgNC during lactic acid polymerization at -12 
oC. And the light source was irradiated on the reaction solution but not on the substrate with 
AgNC. Black curve: PVP coated AgNC. Red curve: MPD coated AgNC. Blue curve: AgNC after 
2 hours of polymerization. And SEM images before and after 2 hours of polymerization showed 
that there was no lactic acid polymerization and Ag oxidation on the AgNC surface. The scale 
bar was 100 nm. 



Figure S7 Lactic acid polymerization of AgNC surface under  nm wavelength irradiation at room temperature. (A) changes in the extinction 420 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.   



Figure S8 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on AgNC surface under  nm 420 ± 20
wavelength irradiation at room temperature. The results showed the multi-curve fitting at different polymerization times.



Figure S9 Lactic acid polymerization of AgNC surface under  nm wavelength irradiation at 0 oC. (A) changes in the extinction spectrum of AgNC 420 ± 20
during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM images. (C) changes 
in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. The scale bar was 200 
nm.



Figure S10 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on AgNC surface under  nm 420 ± 20
wavelength irradiation at 0 oC. The results showed the multi-curve fitting at different polymerization times.



Figure S11 Lactic acid polymerization of AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction spectrum of 420 ± 20
AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM images. (C) 
changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. The scale bar 
was 200 nm.



Figure S12 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on AgNC surface under  nm 420 ± 20
wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.



Table S1 Changes in Raman vibration mode intensity during polymerization process on 
AgNC surface under  nm wavelength irradiation at different temperatures. And 420 ± 20
the Raman vibration mode intensity was adjusted by the difference in the plasmon mode 
intensity of AgNC at 533 nm.



Figure S13 Changes in Raman scattering spectra during lactic acid polymerization on 
AgNC surface under  nm wavelength irradiation at -12 oC adjusted by the 420 ± 20
difference in the plasmon mode intensity of AgNC at 533 nm.



Figure S14 The gel permeation chromatography (GPC) of polylactic acid on the surface 
of AgNC at -12oC. Polylactic acid molecules can be removed from the surface of nanocrystals 
by ultrasonic treatment, and then the molecular weight of polylactic acid can be measured by 
gel permeation chromatography (GPC). The results showed Mn~ 45000 g/mole, Mw ~ 47000, 
and PDI~1.04. 



Figure S15 Characterization of lactic acid polymerization on cage-like Au-AgNC surface at -12 oC under irradiation by SEM, TEM, and EDX analysis. 
The results showed that Ag oxidation on cage-like Au-AgNC surface can be completely inhibited. The scale bar was 50 nm.



Figure S16 Characterization of lactic acid polymerization on flower like Au-AgNC surface under -12 oC under irradiation by SEM, TEM, and EDX 
analysis. The results showed that Ag oxidation on flower-like Au-AgNC surface can be completely inhibited. The scale bar was 50 nm.



Figure S17 Lactic acid polymerization of AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction spectrum of 520 ± 20
AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM images. (C) 
changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. The scale bar 
was 200 nm.



Figure S18 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on AgNC surface under  nm 520 ± 20
wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.



Figure S19 Lactic acid polymerization of AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction spectrum of 600 ± 20
AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM images. (C) 
changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. The scale bar 
was 200 nm.



Figure S20 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on AgNC surface under  nm 600 ± 20
wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.



Table S2 Changes in Raman vibration mode intensity during polymerization process on 
AgNC surface under three different wavelength irradiations at -12 oC.



Figure S21 Lactic acid polymerization of cage-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 420 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S22 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on cage-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.420 ± 20



Figure S23 Lactic acid polymerization of cage-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 520 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S24 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on cage-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.520 ± 20



Figure S25 Lactic acid polymerization of cage-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 600 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S26 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on cage-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.600 ± 20



Table S3 Changes in Raman vibration mode intensity during polymerization process on 
cage-like Au-AgNC surface under three different wavelengths irradiation at -12 oC.



Figure S27 Lactic acid polymerization of flower-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 420 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S28 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on flower-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.420 ± 20



Figure S29 Lactic acid polymerization of flower-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 520 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S30 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on flower-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.520 ± 20



Figure S31 Lactic acid polymerization of flower-like Au-AgNC surface under  nm wavelength irradiation at -12 oC. (A) changes in the extinction 600 ± 20
spectrum of AgNC during polymerization process. (B) characterization of the morphology changes of AgNC during the polymerization process through SEM 
images. (C) changes in Raman spectra during the polymerization process were used to characterize the amount of polylactic acid formed on AgNC surface. 
The scale bar was 200 nm.



Figure S32 The multi-curve fitting results of Raman scattering spectra during lactic acid polymerization on flower-like Au-AgNC surface under 
 nm wavelength irradiation at -12 oC. The results showed the multi-curve fitting at different polymerization times.600 ± 20



Table S4 Changes in Raman vibration mode intensity during polymerization process on 
flower-like Au-AgNC surface under three different wavelengths irradiation at -12 oC.


