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Objectives/Goals Abstract \)
Keeping people warm is aworldwide problem. With my project, | gitems efficient heating

device made from cotton strips saturated with a solution of carbo , thiscreates a

wearable fabric that can produce heat when electricity is passed t

treated fabric retains its normal traits, such as softn pd flexms esisisthat | can make an
efficient heater out of cotton coated in a solution of )on,nanotudsg, seqium lauryl sulfate, and water.
Methods/M aterials

For my project, | dipped 4 cm x 2 cm strips of cotton in a so 3 water, 1.5 mg/mL
multi-walled carbon nanotubes, and 10 mg/mL sodiup ; ™J he sodium lauryl sulfate was to
keep the carbon nanotubes from clumping together. AerhppPiRg e Sxmples multiple times, | dried them
in the oven at about 120 degrees Celsius and tested ki | ShS amultimeter. If the cotton sample
had the appropriate resistance, | tested its ability, unning 30, 40, or 50 volts of
electricity through it using a regulated power sfiggly™~N\etsyded the temperature of the fabric every thirty
seconds using adigital thermometer for five R additional minutes after turning it off.
Results
By dipping my samples multiple tidnes, | was abhg tONQwer the resistance from over 60 mOhmsto less
than 10 kOhms. After preparing my slmssamples at 30, 40 and 50 volts with currents of
about 0.002 amps. When connggted to & heated up rapldly to over 50 degrees Celsius
despite using only about 0.1 v . s0 cooled down very quickly.
Conclusions/Discussion
Carbon nanotube-coated cotton i byl ys{fici roducing heat (up to 52 degrees Celsius), has low
resistance (less than 10 kOhm IS ™ C for wearing. Treating cotton with carbon nanotubes only

requires a simple water-ba
flexible. Carbon-nanotubes
dipped cotton can be lowered t
temperature of the sampfe

pledi ppi ngs. The lower theresi stance, the hi gher the heating

/N
Summary ent \/

My projagt INpoutLrgating an efficient, wearable heater made from cotton dipped in a solution of carbon
nanotubes

Help Received N
My father provided me with the necessary supplies for the project as well as showed me how to preform
the procedures safely. My grandfather suggested the ideafor the project.
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