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Graphical abstract 

 

 

The thermal conductivity of graphene oxides can be tailored by tuning oxidation degree due to the introduction of atomic- and 

nano-scale phonon scattering centers. 
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Bulk graphene oxide (GO) shows great potential in a variety of applications, such as 

sensors, photodetectors, supercapacitors, lithium ion batteries and catalysts. However, 

its thermal conductivity, one of the most important and fundamental physical 

properties, is still less known. Herein, we have systematically investigated the thermal 

conductivity of bulk GOs and find that it can be tailored by tuning their oxidation degree 

during preparation process. Notably, the cross-plane thermal conductivity of bulk GO, 

in comparison with its precursor graphite, exhibits more than 100 times decrease at 

room temperature. The dependence of thermal conductivity of GO on oxidation degree 

is attributed to the chemical and structural changes by introducing oxygen atoms and 

oxygen-containing functional groups, which can lead to a significant enhancement in 

atomic- and nano-scale phonon scattering. Furthermore, we reveal that the thermal 

conductivity of bulk GOs exhibits evident anisotropic behavior. These results provide 

fundamental understanding and valuable information on thermal transport properties 

of bulk GOs for various practical applications. 
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Heat management is a crucial issue in modern electronic industry, which requires thermal conductivity as high as 
possible to maintain system’s long-life service and reliability [1,2]. On the other hand, thermal insulation for energy-
efficient buildings [3,4] and thermoelectrics [5-7] needs thermal conductivity to be as low as possible to achieve high 
performance. Therefore, the development and search for materials with tunable thermal conductivity is of great 
significance for multiple practical applications such as electronics, energy-efficient buildings and thermoelectrics. 

Graphene oxide (GO) has attracted tremendous interest due to its unique properties. Its tunable properties like 
hydrophobicity/ hydrophilicity [8,9], electrical conductivity [10-12] as well as band gap [13,14] can be readily 
achieved by tuning the ratio of sp2 to sp3 bonded carbons, which makes it promising for a variety of applications such 
as sensors [15], photodetectors [16], supercapacitors [17], lithium ion batteries [18,19] and catalysts [20,21]. The 
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