
 ExplorationConductive Bioplastic Yarn

I had some expectations before starting the experiments: 
 - From the images in the sodium alginate conductive yarn material, the yarn 
looked very thick and flexible, so I thought that making thin yarns would be a 
challenge. 
 - From the conductive bioplastic tutorial, the conductivity seemed really 
good, so I thought adding conductive powders would allow making conductive 
bioplastic easily. 

Statement of purpose:  
I wanted to explore conductivities in  bioplastic yarn. After some preliminary 
research and advised by Professor Heard, I decided to make colored conductive 
bioplastic yarn. I found a recipe of making bioplastic yarn using sodium alginate. I 
also saw some tutorials on making conductive bioplastic by adding carbon powder. I 
planned to combine the techniques. 



 
 
 
 

 

Week1 3.30.21 preliminarymaterialresearch

fage3 Mixingcoloredpowder with conductive

CO Of dYopYpfeoEIigyuedy.ctive powder is blackr

Stager bndmmosfiuemetfut.ie wwde9I

usedfor paint makeup

conductive.is rswenedmYtiseiEEEe
first material to try from

TageI

Bioplastic Yarn
materials

recipefound at instruetables.com Create Bio yarn



 

 

Week2 4.6.21 firstbatchof bioplasticyarn Colored
conductive
BioplasticYar

i

H i
i 1

Calcium 1

yThooomewwwaakeittthroth www.nnAefpppptttthhthttd

Ahs tx MMkqpioonnoffkhgop.ge
sodium

mmadggiinnatidkttattththhtttthh.es

hrinked
after
d

thinnest
Nimmons m aatheffeffHffthmkamtAMthan mmorreri.ggMMmqfpMd

timeframe knifed

toy
knitting
machinev

knitted
E yyammmonnhybbroterARMMA

feffwtimemmesiknotaarre.IMlththally

hu
dtooInHwtwwWMMh

Axxtaatraammhanana

Nextweekobjective
Trychitosan and different percentage of

sodium alginate

Try producing yarn with more
consistent width



 
 

 
 

Week 3 413.21 bioplasticyarnsofdifferent compositionsColored
Conductive

Extrudingmethods Results
tipabovewater tip underwater BioplasticYay
stationarywhileextruding movewhileextrudingYarnAllcreatedwithtipunderwaterMj andmovingduringextrusion

a yarnlength
Nii

1
easiesttobreak
duringextrusion

jug
Experimented with
fourdifferent mixtures

100mLwater 100mLwater
1 t breakseasierthan

sodtuspmafginalesodiibspmoafgino.ie of theothertwo

knitted endurancethese
two
mixtures
look 0
clearer A100mLwater 100mLwater because

2spoon 1.5spoon Yaafteret breakseasilysodiumalginate sodiumalginate wasused duringknitting broken
todilute Mj holes

i I1 ochitosan 00
Conclusion
Wetank theimportanceof hethree
roperties for thepurpose
flexibility endurance yarnlength Dried40hlaternotfully

driedyet flexibility
Thus100mLwater11.5spoonsodium Mj
alginate has thebestperformance
Toaddress the endurance issue

tart knittinglater and let it dry flexible
for a longerperiod of

time should

make improvements
Next week Objective
Conductive

secondmostrigid mostrigid



 
 

 
 
 

Week 4 4.24.21 bioplasticyarnsofdifferent compositionsColored
Zecipe
100mLwater what I realizedafter the experiments CONDUCTIVE
sodiumalginate Iboughtbrasspowderinsteadof BioplasticYayconductivepowder copper powderT

brassbrass

iffy

brass brass

Differences in making carbonparticlesare smaller
Carbon yarn thinner than brass carbon can be used as lubricants
YarnBrassyarn is thicker than
puresodiumalginate yarn
carbonyarn floats in water with brass is heavier than carbonsimilarbehavior as pure sodium
alginateyarn Brass yarn sinks
Differences after dried Wasnot able to comparewith
carbonyarn is moreelasticthan a

BPIYH.fasfbdiounmpaowktienatf.aeHam
brassyarn Brassyarnbreaks clear advantage
easily
carbonyarn ismoreconductive

Concerned uswith the samevolumeadded th the largeresistance
asbrass yarn valueMaybemakeresistiveyarnsuspect this is caused instead of conductiveyarn Copperby nothavingenough powderinsteadofbrasspowderResistance carbonpowder added could improve conductivityAlso

hoarbudin Karsten dYnn beonsaiaderamaforthbaeterghdfarifiafuig.at

itmight also worsen the
0.006Mrkm 136m11cm NA L conductivity
brass 1.5spoon 1spoon
powder brass brass Next week objective
NA 3.2Mrkm 66m1cm

try higher carbon powdernotsurewhy I couldn'tget composition
a resistancevalue try glycerin for elasticity



 
 

 
 

Week b 4.30.21 bioplasticcarbonyarn colored

Addedglycerin for elasticity
success Conductive

100mLwater11.5spoonofsodiumalginate glycerinspecifiedBioplasticYat

hisyarn
thinner least most
hanthe elastic elastic
hersduel
different

extrusion
methods
his is
extruded
nderwater All samples were
a before ableto fold
ndthe
estare
extruded
abovewater
Addingglycerin
allowsabove
waterextrusion

ObservationAslittle as adding only 10mLglycerin the yarn becomes somuch more elastic It still breaks when pulled really hard but thebehavior is getting muchcloser to normal yarn Withoutglycerin the
knitting must be donebeforefully driedbut with glycerin I thinkmanipulations can bedone even afterdiried

Morecarbon testsfor conductivityobservations
atiseffingithfterimofed

very carbondoes 7rigidaddsome someroom
elasticityto forbending
theyarnthathas
goodplasti
deformation
Observations Adding more carbon

jinxing
powder doesincrease conductivity

5m1cm 7m1cm Hmmm Harlem 4m4cm NextWeek Objectives
T Light up an LED

Observations Resistancevalues along the Remeasurecarbon powder
yarn are far from consistentbecause resistance
the liquid was notperfectlymixed Trymaking more uniformbettoreextrusion conductive yarn



 
 

tone S o y

Week 6 5.4.21 Lightup an LED Colored
conductive
BioplasticYat
conduce

100mLwater
t five yarn

µT sodiumalginate has5spoonsoflarbozo.nlglycerin powder

0.2W60mA2.02.2VLE
usedinsteadof the

1 insteadoftheusual FIE mmmfh p E
I5spoon totry ifconductivity brighterlightsOcouldbeimprovedThiswas a
mistakebecause although
yarndiameterincreased
it broketooeasilyduringthe TookhisphotobeforedryingWaterwas the main
knittingprocess factorforconductivitywhichmeansbetterconductiv

canbeachievedwithmoreconductive
ponyI alsomeasured resistanceof carbonpowder alone I put the carbonpowder

tightlyinto a straw with diameter of5mm the resistance was utyokrlcm.ie
Tospeedup drying I bakedtheknitted
fabricwith fan on at 50C for a few
hours and left it at roomtemperature
Overnight BUT it was notactuallydriedbecause the entire pieceof
fabric is conductive
100mLwater

1
1.5spoon sodium alginate

1
40mLglycerin

As an

rinspiredby the resultfound I tookhe piecefromlastweek
Surprisingly after over a week at
00M temperature it still remains
conductive
Question Is theconductivity
causedby remainedwater or so

1her particles
Vevertheless this is a veryinterestingfindingthatcouldhaveusefulapplications



 
 
 
 
 
 

Selection Methodology
ideation

egg
reproduce
results

Masateakiah'd u
a'Tena

f v
success C improvemts

Things Learned
 - The conductive yarn is really thin after it is dried. 
 - After drying, sodium alginate conductive yarn becomes very rigid and breaks 
easily. Adding glycerin makes it flexible. 
 - The metallic powder I purchased is not conductive. 
 - Conductive bioplastic sheet is much easier to fabricate than conductive 
bioplastic yarn, because uneven compositions drastically reduce conductivity. 
 - Air dried yarn at room temperature is not fully dried. 
 - The remaining water in ‘dried’ yarn still allows the yarn to be conductive, 
though the resistance is very large. 
 - We can make conductive bioplastic yarn without conductive powders, but 
further experiments would be needed to see how long the conductivity will last.


