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Experimental

The surface area and pore distribution properties were analyzed (Quantachrome NOVA 2000e
analyzer) after the samples were degassed in vacuum at 250 °C for 2 h. The pore volume and
size distributions were measured using the Barrett-Joyner-Halenda (BJH) method. Atomic force
microscopy images are recorded on an XE-100 (Park systems, Korea) with PPP-NCHR 10M

cantilever in the non-contact tapping mode.
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Figure S1 Absorbance spectra of dye molecules in basic solution (NaOH/H,0, 50/50=V/V)
desorbed from compressed films. The absorbance at wavelength of 510 nm is extracted for
calculation of dye loading amount taking account of film thickness and area. The inset is
enlarged spectra in the range of 490-530 nm.
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Figure S2 Three-dimensional atomic force microscopy (3D AFM) images of films compressed
at 0 MPa in (a), 40 MPa in (b), 100 MPa in (c) and 160 MPa in (d), respectively. The histogram
of roughness for the TiO, film was displayed as well. The root mean square roughness (R,) are
47.66 nm, 15.95 nm, 11.71 nm and 5.27 nm for films compressed 0 MPa, 40 MPa, 100 MPa and

160 MPa, respectively. The area of each 3D AFM image is fixed at 4 pm x 4 pm.
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Figure S3 Pileup modes of TiO, nanoparticles before in (a), (b) and after compression in (c).
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Figure S4 Photovoltaic properties in (a), photocurrent-voltage curves in (b), and IPCE in (c) of
cells with compressed films at various compression force. The electrolyte is composed of 0.7 M
PMII, 0.03 M I,, 0.05 M GuSCN and 0.5 M tBP in a mixture of acetonitrile and valeronitrile (v/v
= 85:15). The data is averaged from at least three points. IPCE was recorded without bias light.



Table S1 Structural properties of compressed films obtained from BJH analysis.

Average pore

MPa Total pore volume diameter Porosity
(cm/g) (nm) (%)

0 0.18 512 41.8
40 0.13 3.32 34.0
100 0.09 2.69 25.6
160 0.08 2.36 22.8

Table S2 Comparison of different sintering effect on cell performance. Cells are prepared with
same films but different post-treatments.

Sample (m:fc(::mz) \(IC)C FF  n(%)
As-dried 5.73 0.782 0.68 3.02
Chemical sintered 7.85 0.785 0.73 450
Hot compressed 9.67 0.799 0.70 5.38

Table S3 The fitted and calculated results from impedance spectra of cell prepared with various
compression forces. The equivalent circuit was beneath.

Rs Ry R, Wi
Sample Dr (cm?/s)
(Q cm?)
0 MPa 3.00 5.82 2.19 137 4.06x 10°
40 MPa 2.93 2.35 3.66 1.81 1.99 x 10°
100 MPa 3.38 1.89 4.09 180 230x10°

160 MPa 3.06 2.40 3.40 2.93 1.30 x 10
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