Galactomannans as Silicon Binders for Lithium-ion Batteries
	Electrochemical energy can be stored in devices, such as the lithium-ion battery, which boasts high energy density and storage efficiency. Improvements are still needed to increase power, capacity, and cycling life. One approach to improving lithium-ion batteries incorporates silicon into the anode because of its high theoretical capacity of ~4200 mAhg-1. Silicon suffers from large volume expansions during lithiation, which cause electrode delamination and ultimately electronic isolation from extended cycling, resulting in a shortened battery life. New methods must be explored to increase battery life in order to commercially incorporate silicon as an anode material. Herein, we use galactomannans as silicon anode binders to improve battery cyclability. Galactomannans are environmentally-benign biopolymers that do not require the harsh solvents currently used in carbon anode production. The electrodes are prepared from a slurry of galactomannans, carbon, and silicon and cast onto copper foil. Results for 5, 10, and 15 wt.% guar demonstrated that specific capacity increased with weight percent. However, the 5 wt.% capacity decreased significantly at fast charge and discharge rates. As the weight percent of binder was increased, the columbic efficiency and cycle life decreased. The binder allows for a porous film to be cast with a large surface area as shown in SEM images. Galactomannans are a promising environmentally-benign biopolymer that can be used as binders to increase energy density. 
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