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Figure S1. Growth curve for the PEI+BMT/PAA+VMT nanocomposite.

Figure S2. (a) Schematics of the custom built 3-omega setup.  The AC current (Iω) is generated by a 

Keithley 6221 current source. A variable resistor is connected in series to compensate the first harmonic 

voltage (V1ω) from the sample. The third harmonic voltage (V3ω) is measured by the lock-in amplifier (SR 

860). (b) The 3ω sample geometry.
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Figure S3. Temperature amplitude vs frequency for (a) 5 BL (b) 7 BL, and (c) 10 BL 0.1 wt% PEI 0.5 wt% 

BMT/ 0.1 wt% PAA 1 wt% VMT nanocomposite films. The solid line is the theoretical model, solid dots 

are the measured values, and red open circles are fitted data points to the model. (d) Thickness dependence 

of total thermal resistance of film.
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Table S1. Measured and reported values of thermal conductivity of standard substrates.

Material
Measured

k (W·m-1·K-1)
Reported

k (W·m-1·K-1)
References

Fused Quartz 1.38 ± 0.06 1.3 – 1.39 1, 2-4

Pyrex 7740 1.14 ± 0.05 1.11 – 1.26 1, 5-8

Sapphire 41.1 ± 1.6 34.84 – 42.65 9, 10

Silicon 146.5 ± 5.9 128 – 156 11-15

Figure S4. Cross sectional transmission electron micrograph of the PEI+BMT/PAA+VMT 
nanocomposite.
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Figure S5. Morphology of the nanocomposite before (a,c) and after (b,d) elevated temperature exposure, 
evaluated with AFM (a,b) and SEM (c,d).

Figure S6. Water contact angles of nanocomposites and the PEI/PAA matrix.
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Figure S7. X-ray diffraction spectra of BMT powder, a VMT drop cast film, and systems with 

varying fillers.
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