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Figure S1. XPS survey scans of GO and RGO.
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X-ray photoelectron (XPS) spectra were recorded on an ESCA LAB 250
spectrometer (VG Scientific) with an Al Ka radiation (1486.6 eV) to characterize the
surface composition of GO and RGO. As depicted in Figure S1, the C/O atomic ratio
of GO and RGO is 3.0 and 13.2, respectively, manifesting that most of

oxygen-containing groups were removed by thermal reduction at 900 °C.
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Figure S2. AFM image of RGOwO.5.

Thickness of RGO was examined by a Nanoscope Multimode & Explore atomic
force microscope (AFM) (Vecco Instruments, USA) with a line scan rate of 2 Hz and
line scanning of 256 under ambient conditions. Samples for AFM observation were
prepared by depositing dispersions of RGO in the solution of ethanol on a fresh mica
substrate and allowing them to dry in a vacuum oven before test. Typical
tapping-mode AFM image and the corresponding height profile of RGOwO0.5 are
shown in Figure S2. From the height analysis, single RGO with an average thickness

of 1 nm is visualized, which is comparable to the theoretical thickness of a
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single-layer graphene.® The AFM characterization confirms a single-layer structure of

RGO used in this work.




Figure S3. The SEM images of the cyro-fractured surfaces of PLGNwO.5,

magnification of 2000x and 5000x (a and a’), PLGNw2.0, magnification of 2000x and
5000x (b and b’), PLGNp0.3, magnification of 2000x and 5000x (¢ and ¢’), and

PLGNp1.0, magnification of 2000x and 5000x (d and d’).

The dispersion of RGO subjected to bath and probe ultrasound was examined by a
field-emission Scanning electron microscope (SEM) (Inspect F, FEI, Finland) with
the accelerated voltage of 5 kV. The nanocomposite film prepared by compressing
molding at 180 °C using the coagulated nanocomposite, was cryo-fractured in liquid

nitrogen and then coated with a thin layer of gold prior to being observed.

Figure S3 exhibits the SEM images for the cryo-fractured surfaces of PLA/RGO
nanocomposites, where RGO platelets are pointed out by the yellow arrows.
Obviously, the aggregation can’t be observed in all the systems, suggesting that

regardless of the treatment method and time, the ultrasonically treated RGO is



homogeneously dispersed in the PLLA matrix. Besides, more RGO platelets are
marked out with the increase of the treatment time, such as RGOw0.5 vs RGOw2.0
and RGOp0.3 vs RGOp1.0. It is mainly because the fragment of the RGO platelets

caused by ultrasound dispersion.
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Figure S4. Raman spectra of pristine RGO for the excitation at 532 nm.

Figure S4 shows the Raman spectra of the pristine RGO. It can be seen that the
Io/lc value of pristine RGO is 0.95, which is slightly higher than that of RGO
dispersed by ultrasound treatment. It demonstrates ultrasound treatment causes the
local restoration of pristine planar sp? carbon network. Previous study found that
ethanol could repair the etch holes by facilitating the formation of new hexagonal
carbon rings.? Based on this, the higher 1o/l ratio could be attributed to the formation
of new hexagonal carbon rings in ethanol during ultrasound treatment, which could be
also evidenced from the higher C-C (C=C) content in ultrasonically treated RGO

exhibited in XPS results.
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Figure S5. DSC curves of PLA and its (a) RGOw and (b) RGOp nanocomposites

isothermally crystallized at 135 °C.

The crystallization kinetics of PLA and its nanocomposites was examined on a
TA-Q2000 Differential Scanning Calorimetry (DSC) (TA Instruments, USA) which
was performed under a nitrogen flow and calibrated by indium as the standard. For
isothermal crystallization, samples were first heated to 200 °C at a rate of 30 °C/min
and held for 5 min to eliminate any thermal history and then quenched at a rate of 30
°C/min to the isothermal crystallization temperature of 135 °C. The crystallization
curves of PLGNw and PLGNp nanocomposites were depicted in Figure S5a and b,
respectively. In comparison to neat PLA, the presence of RGO sharpened the
crystallization exothermal peak of PLA matrix, suggesting the excellent nucleation
ability of RGO.” It was worthy to note that the accelerating effect of RGOw enhanced
with the increase of ultrasound time, that was, the peak time of exothermic heat curve
shifted from 41 min for PLGNwO.5 to 35 min for PLGNw2.0, while there was an
opposite trend for the case in PLGNp nanocomposites. This demonstrated that

nucleation efficiency of RGO featured ultrasound methods-dependence.
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