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Figure S1. GO and GO/SDBS dispersions in water (GO/water: 0.4 mg/mL) immediately and
two hours after ultrasonication for 1 hour and then manual shaking twice. There is no obvious

sediment of two dispersion after 2 hours, indicating that there is no obvious improved stability

of GO after adding SDBS.
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Figure S2. DMA of (a) drawn PVA-5 without SDBS (PVA-5(2)) and (b) drawn PVA-5 with 5

wt% SDBS (PVA-5(3)).
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Figure S3. Optical microscopy images of drawn PVA-5(2) (a,c) and PVA-5 (b,d) films. Here,
a and b are the top surfaces while ¢ and d are the bottom surfaces of the drawn films. The scale

bar is 50 um.
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Figure S4. Wide-angle X-ray scattering (WAXS) patterns of undrawn and drawn PVA-0 (a, b),
undrawn and drawn PV A-5 composite films (c, d), respectively. The insets are the 1-D curves
of X-ray scattering. e-h) SEM images of the cross-section of undrawn and drawn PVA-0 (e, 1),

undrawn and drawn PVA-5 composite films (g, h), respectively.
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Figure S5. (a) WAXS of SDBS powder. The main peak of SDBS is at 20 ~ 3.1 °. In
combination with Figure 3d and Figure S2d, this indicates that the SDBS is also oriented in
drawn PVA-5 films. (b) Schematic diagram of incident X-ray in WAXS measurement. In
Figure 3 and Figure S4, the incident X-ray (the yellow arrow) is perpendicular to the plane of
the films. (¢) WAXS of drawn PVA-5 film. The incident X-ray (the red arrow in Figure S5b)
is parallel to the plane of drawn PVA-5 film, which indicating the anisotropic GO in the plane

of drawn PV A-5 films.
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Figure S6. SEM images of the cross-section of undrawn (a) and drawn (b) PVA/GO films with

a high resolution. SEM images of GO (c and d). Here, d is the zoom-in graph of the indicated

region in c.
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Figure S7. a) Non-polarized FTIR spectra of PVA-0 and PVA-5 films. The orange dashed line
indicates there is no obvious shift in spectral position at the peak position of C-O groups. b) and
¢) Normalized polarized FTIR spectra of PVA films and PVA composite films measured
parallel and perpendicular to the drawing direction. Here, the peak of -CH; at ~ 2930 cm™! is
used as the reference. d) Raman spectrum of GO powder exhibiting absorption peaks at 1350
cm!, 1580 cm!, 1620 cm!, and 2700 cm!, referred to as D, G, D’, and G’ (2D) peaks, while
the D and G peaks are attributed by the defects and crystallinity in GO, respectively.!? Thus,
the intensity ratio of D and G peaks can be used to describe the disorder of groups in GO. The
intensity of the D’ peak at ~1620 cm! represents the defects on the edge of GO, indicating the

presence of oxidization groups in GO powder.
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Figure S8. Non-polarized FTIR spectra of SDBS powder and an undrawn PVA-0(2) film.
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Table S1 Thermal conductivities of composite films in the literature.3-!3

Contents of thermal-

Thermal conductivity

Samples conductive additives (wt%) (W m1K1)

1 PVA 0 0.3-0.5
2 PVA/cellulose 0 1.2

3 Drawn PVA 0 8.51
4 Drawn PE 0 62-65
5 Drawn PE/GN 0.1 75

6 PE/GO 1 0.36
7 Cellulose/RGO 1 12.6
8 Rubber/CNT/GO 3 0.45
9 PE/GO 5 0.65
10 PVA/GO (this work) 5 25
11 PVDF/CNT/GO 10 0.9
12 Drawn PE/GN 10 5.9
13 PVA/GN 10 13.8
14 PP/GN 12 1.6
15 PE/GN 20 4.5
16 PE/GT/CNT 22 3

17 Epoxy/GN 25 12
18 Cellulose/RGO 30 6
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Table S2 Mechanical properties of drawn PVA-5 films without and with 5 wt% SDBS.

Films

PV A-5 without SDBS

PVA-5 with 5 wt% SDBS

3 samples in each film 1 2 3 1 2 3
Draw ratio.x(Am) 5.0 5.1 5.5 6.0 5.6 5.8
Average A, 5.2 5.8

Young’s modulus (GPa) ~254 ~ 159
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