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Abstract：A novel chemical reduction of organic aluminum for coating Al on the graphene surface 
is proposed. During the process, Al powder reacted with the (C2H5)2Br solution to produce 
(C2H5)3Al solution, followed by gradual decomposition of (C2H5)3Al into Al atoms. Al atoms 
gradually deposited on the surface of graphene, nucleated, grew up, until Al coating was formed on 
the surface of graphene. With the increase of reaction temperature, the decomposition rate of 
(C2H5)3Al increased, which was beneficial to the formation of Al atoms and Al coating. The 
reducing agent, NaH, promoted the reaction and formation of Al coating. When the reaction 
temperature was optimized to 100℃ , and the reaction time was 1.5 h, with NaH added to the 
solution, high quality Al-coated graphene was obtained. 

Keyword: Al, graphene, nanocomposites, microstructure, coating

1. Introduction

Graphene exhibits excellent mechanical properties and high conductivity. These superior 

properties render graphene as ideal reinforcement for Al matrix composites. Previous research has 

shown that the addition of few-layer graphene [1], graphene oxide [2, 3], or graphene nanoplatelets 

improved the mechanical properties of Al alloys [4, 5]. However, due to the poor wettability 

between graphene and Al, graphene is difficult to disperse in Al matrix [6-8]. Coating metal on 

graphene surface has been proposed to improve wettability between graphene and Al [9, 10], 

including chemical reduction, self-assembly, electrochemical deposition, vapor deposition and 

redox method [11-13]. These methods are mainly used to coat precious metals, copper or nickel on 

the surface of graphene [14, 15]. If the graphene was added in Al alloy, these precious metals, 

copper or nickel may be viewed as impurities, which can affect properties of Al alloys. The 

effective method to reduce these impurities and improve wettability of graphene, is to coat Al on 

the surface of the graphene. This is difficult via conventional liquid chemical reduction reaction 

because Al is active and Al atom is difficult to displace from the Al salt solution [16, 17]. A novel 
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