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Table SI. Mass densities, relative mass densities (calculated based on ZnO), and spark
plasma sintering (SPS) conditions of samples studied in this work.

.\ Density Relative
1 P t

Samples SPS conditions (g/em?) density
7100 Disc 800 °C 70 MPa 5.53 99%
Cylinder 5 min 5.59 99%
1 wit% Disc 800 °C 70 MPa 5.38 96%
SWCNT/ZnO  Cylinder 5 min 5.20 93%
2 wt% Disc 900 °C 70 MPa 5.23 3%
SWCNT/ZnO  Cylinder 5 min 5.20 93%
Disc o 5.17 92%

1 Wt% G/ZnO 800°C 70 MPa

Cylinder S min 5.13 92%
Disc 900 °C 70 MPa 5.40 96%

2 wt% G/ZnO )
Cylinder S min 5.26 94%
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Figure S1. (a) FWHM (full width at half maximum) and (b) XRD peak position for
ZnO (101) in all samples for two measurement orientations, obtained from the profile
analysis of XRD patterns.
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Figure S2. Atomic force microscopy (AFM) image of graphene used in this work and

the corresponding topology profile as a function of lateral distance showing the
thickness of graphene flake about 1.0 nm.
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Figure S3. Temperature dependent thermal diffusivity (a) and specific heat capacity (b)
measured along the directions that are parallel and perpendicular to the sample
pressing direction (PD), respectively. The dashed lines of DSC curves in (b) are
extrapolated data for elevated temperatures due to the fluctuated measured raw data
above 300 °C. Our DSC-measured specific heat capacities of pure ZnO (black solid
line) agree well with the reference data (filled square symbols) !.




Table SII. The Interfacial thermal (Kapitza) resistances for four types of ZnO/carbon

thermal interfaces, ZnO/SWCNTaxa, ZnO/SWCNTRrugiat,  ZnO/Gry-planes

ZnO/Gross-planes derived from the thermal conductivity measured for in-plane and

cross-sectional transport directions.

ZnQO/carbon thermal

Samples interfaces Kapitza resistance (m?K/W)
ZnO/SWCNTAxial RZnO//bsg%lCNT =14x10" ¥
1 wt% SWCNT/ZnO
ZnO/SWCNTRagia Ran/asdvl;lClNT =56x10"°
ZnO/SWCNT gyial RZnO%WCNT =27x107°
2 wt% SWCNT/ZnO
ZnO/SWCNTRagial Ronojswenr =34 % 107°
ZnO/Gy-plane R b =425x107°
1 wt% G/ZnO
ZnO/GCross-plane Rcmgilé})(l,‘ane =68x10" 6
Zn0O/Grp plane R, Blene = 38.0 x 10~°
2 wt% G/ZnO
ZnO/GCross-plane RCT0§;5})CI;ane =3.6x10" 6
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Figure S4. Analysis of Raman G* and G- peaks for SWCNTs, and G and D bands for
graphene in SWCNT/ZnO (b-e) and G/ZnO (g-j) nanocomposites. For each
nanocomposite sample, the analysis was made for the Raman spectra collected from
the top-view and cross-sectional planes of samples, respectively. The analysis for
pristine SWCNT (a) and graphene (f) are also made for reference.
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