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Supplement S1. Thermal analysis of BT xerogels.
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Figure S1. Thermal decomposition (TG, DTA) and EGA (H20, CH3COCHs,and
CO2) of (a)-ACOH-MOE, (b)-EG-EtOH xerogels.
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Figure S2. Thermal decomposition (TG, DTA) and EGA (H20, CHsCOCHj3, and
CO») of (a)-EG and (b) EG-MOE xerogels.



Supplement S2. Crystallite size of BaTiOs (BT) thin films

In Table S1 crystallite sizes of BT thin films calculated using Scherrer equation
(1) from the (110) reflection are collected. The films were prepared by drying
at 250 °C, pyrolysis at 350 °C and rapid thermal annealing at at 800 °C.

Table S1. Crystallite size (d) of BT films

Film FWHM, radian d, nm

2 minutes of drying and 2 minutes of pyrolysis processes
AcOH-MOE 0.00160 87
EG-EtOH 0.00234 59
EG 0.00264 53
EG-MOE 0.00147 94

15 minutes of drying and 15 minutes of pyrolysis processes
AcOH-MOE 0.00152 91
EG-EtOH 0.00182 76

AcOH-MOE- BT film derived from the solution containing acetic acid and 2-
methoxyethanol solvents,

EG-EtOH- BT film derived from the solution containing ethylene glycol and
ethanol solvents,

EG- BT film derived from EG as the only solvent in BT coating solution,

EG-MOE- BT film derived from the solution containing ethylene glycol and 2-
methoxyethanol solvents.

q= KA
L.cos@ 1)

where d is the crystallite size, K is the Scherrer constant (0.9), A is the
wavelength of X-ray (0.15406 nm), L is the full width at half maximum
(FWHM, radian) and 0O is the peaks position of peak (radian).



Supplement S3. PFM analysis of BT films

Figure S3 shows the results of PFM analysis of 3 x 3 um? area scans
of AcOH-MOE, EG-EtOH, EG, and EG-MOE BT films. In all cases,
topography deflection images agree with SEM images regarding the
grain size of the films. The PEM amplitude and phase images of all films
show the local piezoelectric/ferroelectric responses.
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Figure S3. PFM analysis of BT films: Topography deflection, PFM
amplitude, and phase images of (a) AcOH-MOE, (b) EG-EtOH, (c) EG, (d)
EG-MOE films.
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Figure S4. Local PFM amplitude and phase hysteresis loops of (a) AcOH-MOE,
(b) EG-EtOH, (c) EG, (d) EG-MOE films.



Supplement S4. Conductive AFM (C-AFM)

Figure S5 shows the results of C-AFM analysis of 3 x 3 um? area
scans of AcOH-MOE and EG-EtOH films. As shown by the noise signal
in Figure S5, no local electric current was detected in either sample.
Therefore, the local current flowing through the samples was below ~1
pA, which is the detection limit of the C-AFM technique in ORCA mode
[35].

(a) AcOH-MOE

Figure S5. C-AFM analysis of (a) AcOH-MOE, (b) EG-EtOH films.
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