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Abstract (300 word limit)
Growing waste and water shortages are two of the world's most pressing challenges. Landfilling is one of the most common ways of disposing municipal solid waste in which paper and cardboard contribute a significant portion. Except landfilling, wastepaper can also be used for making other recycled products like egg trays. However, after transporting eggs most of the time these egg trays are disposed by the end users. On the other hand, waste like photocopier toner (categorized as e-waste) cannot be disposed normally as the toner particles can remain suspended in air due to their size (>10µm) which may cause damage to the respiratory system if inhaled. To solve these issues, an affordable and efficient solar evaporator is fabricated by recycling waste photocopier toner, egg trays and polyurethane that can purify water using interfacial solar steam generation (ISSG) technique. Instead of heating bulk water ISSG technique concentrate heat at the site of evaporation which increases the solar evaporation efficiency. Due to the presence of carbon black and magnetite in the toner, the fabricated evaporator shows broadband light absorbing capability and photothermal conversion capability. On the other hand, the presence of cellulose and -OH bond in the egg tray makes the surface of the evaporator hydrophilic. Porous and three-dimensional structure of the evaporator has sufficient microchannel for transporting water at the top surface of the evaporator. Under 1 sun illumination the solar evaporator shows the evaporation rate and efficiency of 1.3 kg.m-2.h-1 and 78.5% respectively. The evaporator can also generate usable water by desalinating sea water and purifying dye contaminated water at 1.118 kg.m-2.h-1 and 1.253 kg.m-2.h-1 evaporation rate. The facile fabrication process, use of waste material and electricity independent nature of producing usable water makes the proposed system environment friendly and lucrative for the underdeveloped region of the world.
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Fig.1. Fabrication and observations. i. Illustration of the fabrication process. ii. Temperature distribution of the evaporator during outdoor experiment. iii. FTIR-ATR spectra of toner and the surfaces of egg tray with and without coating. iv. Absorbance spectra of egg trays with and without coating. v. graphical illustration of experimental set-up (indoor) and temperature distribution (inset). vi. Mass change rate of water under different illumination. vii. Evaporation rate and efficiency of the evaporator     
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