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Abstract

Laboratory and phytochemical research conducted by students, researchers, and faculty members in the
Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Chulalongkomn
University, requires plant samples for extraction and silica gel for isolation of pure compound. This results in large
amount of marc, used silica gel as chemical waste, including used paper waiting to be destroyed. To reduce this
waste, there is an idea to transform and develop these materials into scientific materials for laboratory use. This
research aims to develop three types of flask stand from the waste for use with round-bottomed glassware. The
main components are used paper, marc, and used silica gel. The binder made from tapioca starch, enabling the
component mixture to be formed and pressed into molds. Physical properties of flask stand, including water
resistance, drop test, and compression resistance, were studied. The paper-based flask stand can withstand an
average compressive strength of up to 2.20 Mpa. and a maximum compressive strength of 25,650 N. These durable
and robust flask stands are practical for laboratory use and are compatible with round-bottomed glassware ranging
in size from 25 to 2,000 milliliters. The development of flask stands using cassava starch glue results in lower costs
than latex glue. The developed flask stands have a unit cost of 1.10 - 2.50 baht per piece. Compared to
commercially available flask stands, this represents a 200-1,000-fold cost saving per piece. This aligns with
Chulalongkorn University’s 3Rs (Reduce, Reuse, Recycle) concept, adding value to waste materials, reducing
chemical waste and disposal costs. It promotes the creative utilization of waste materials and recycling, contributing

to sustainable waste management.
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