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The thermal conductive PG nanocomposite disks were fabricated through hot-pressing 

method in Fig. S1a: (1) putting the PG nanocomposite powder (Fig. S1b) into the mold (Fig. 

S1c), (2) melting at 240 oC for 15 min, (3) degassing at 240 oC for 30 min, (4) pressing under 15 

MPa for 15 min, (5) cooling down to room temperature and removing unnecessary parts, and (6) 

getting out the PG nanocomposite disks (Fig. S1d). The PG nanocomposite disks hold the 

diameter of 12.5 mm and thickness of 1.5 mm to be suited to the measurement of thermal 

conductivity (λ) by the transient laser flash technique with the Netzsch LFA 447 Nanoflash later. 

 
 

 
Fig. S2 SEM images of PG nanocomposites fracture surfaces: (a) PG-2, (b) PG-3, (c) PG-4 and (d) PG-6 

nanocomposites (note the protruding flakes marked by arrows at the edges of PA6-grafted RGO sheets). 



 

 
Fiig. S3 XRD ppatterns of PGG-2, PG-3, PGG-4 and PG-6 nanocompossites. 
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Table S2 The relevant data on PA6 chains length in PA6 and PG nanocomposites 
Samples ηin  

(dL·g-1)a 
Mη 

(g·mol-1)b 
[N]c Lt  

(nm)d 
Tp  

(nm)e 

PA6 1.0170 28518 252 191.7 — 

PG-2 0.3746 8437 74 56.3 1.8 

PG-3 0.5381 13121 116 88.3 3.8 

PG-4 0.6863 17653 156 118.7 5.4 

PG-5 0.8032 21386 189 143.8 6.6 

PG-6 0.8787 23863 211 160.5 7.4 
a Intrinsic viscosity of free PA6, obtained through Ubbelohde viscometer method at 25 oC in 85% formic acid 

solution2. b Viscosity-average molecular weight, calculated from Mark-Houwink equation: ηin = K[Mη]
α (where 

K = 2.26 × 10-4 and α = 0.82 at 25 oC).3 c Number of PA6 repeat unit, calculated from the equation: N = (Mη - 

18)/113 (where 113 is the molecular weight of PA6 repeat unit, 18 is the molecular weight of –OH and -H). d 

Theoretical length of grafted PA6 chains, calculated from the equation: Lt = NL0 (where L0 is the length of PA6 

repeat unit gained from the molecular dynamic simulation (Fig. S5). e Practical thickness of grafted PA6 chains, 

obtained from the equation: Tp = HPG - HRGO (where HPG and HRGO is the thickness of PA6 grafted RGO sheets 

(PG nanocomposites) and individual RGO sheets, respectively, collected from AFM measurements). 
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For the specific heat (Cp) measurement, the magnitude of the temperature rise of an unknown 

sample was compared to that of the reference calibration sample. λ was calculated from the 

equation: λ(T) = α(T)Cp(T)ρ(T) (where ρ is the density of nanocomposite and can be obtained 

from the density measurement through a density balance) and recorded in Table S3d. The ρ of 

PG nanocomposites are similar with that of pure PA6 because of the relatively small additive 

amount of GO (1.5 wt%). To keep the good contact interface between the PG disks and the probe 

of Nanoflash, the surfaces of PG disks generally need to be polished with abrasive paper, though 

most of them are already flat after hot-pressing. Moreover, before the λ measurement, both sides 

of each PG disks need to be sprayed a layer of graphite to reduce the laser scattering by the 

initial surfaces of samples. In addition, the thermal conductivity of each temperature point needs 

to be measured for three times, and the average value is the final result. The laser flash technique 

has been generally known as the standard and the popular method for measuring thermal 

diffusivities of solid materials above room temperature.4 
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