The field of printable electronics and sensors Is one that has
experienced growing Interest within the past decades. It Is
predicted that the world will require 45 trillion sensors by
the late 2020s [1] and that printed electronics will hold a
share In the $74 billion combined market of printed, organic,
and flexible electronics by 2030 [2]. Of the Inorganic
materials being researched for use In printed electronics,
graphene 1s of specific Interest due to Its high current
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Background

Project Objectives

This project I1s focused on the formulation and development
of a graphene-based Ink that Is suitable for a printable sensor
and exhibits the characteristics of being of high electrical
conductivity, easy manufacturability, and printable through
an inkjet-based printer. To do this, an ink formula developed
by Parvez’s team [4] and the graphene synthetization
methods mentioned In Secor [5] and Tyurnina’s [6] works
will be combined and modified to develop a new ink of high

density, chemical inertness, high thermal conductivity, and
optical transmittance [4].

electrical conductivity with optimal surface tension,

viscosity, and flake characteristics for inkjet printing.

InK Formulation Process

A dispersion of graphite flakes mixed In
delonized water was placed Iin a sonication
bath operating at 80 Watts and 40 kHz
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frequency for 180_—m|nutes. This sample + 5 ) :

was then vacuum filtrated through 0.2 pm — ™
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filter paper to remove large graphene 3 |

flakes. Propylene Glycol, Triton X-lOO, and E Ve Bath Sonication Filter Large Particles .Add Propylene Glycol,

Xanthan Gum were mixed into the filtered om0, Xanthen Gum
Deionized Water

sample to act as binders and additives that
alter the rheology of the sample.

Figure 1. Schematic of the Iink formulation process and a photograph of the sonicated sample.

Ink Characterization
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