glgisy aljgisall &gybl yasla

allea clyasil Jéli byd guini guwl
onyingilill gualy2lly

ullhll @ul
panlll aana @uuira dwaiaall
¢ljLirall Gpirall Wpdrall
Gyl @@lp] sl guigd Jul@ad
plnidlig @wsll

l@ililaig arawill alclindl ¢lilSia dwaia : @ud
Jj€ Loglgisi

r—Alall

/MT elacy Al Glasyall Gy A5)kally Ahag)ngll diphall e LiLesl dihall e g Buas Ayl Galall pialy Gl s \m\
Lady) o3a alaanal dle ddlieS iy dlle sy dnieai o3 (53 Cuball s Jasadlly (aladll dallass La LS cdbligSl) dilasalls Galsd
claiiall Jlaial Lo lial) Goul) 8 Sliadaill 038 55e L cAiiaal £abyeslls dnhal) cliphilly clulwallS LY L8] cldadinl b sl
cColyal) 5alal A5l eS)) Adinsall re Ayl Anidiiall £5leSl) Alasall i3y cJunatll 26 s Ayl e (831 5l e Al

die el ) Crgsad) B ae AligSl Adeagall Adlad Bals) b atleladialy 4y oy LSl aailaady culall o b Gad) 13
Cand) Aoy dantivnal] Cilallaadll aaly cand) lispes Wls JoV1 Jeaill a8 (Jguab dusad ) Cinid) ol 385 4] dgiliall L5l algall pladia
Oy olay opmnt Bl 43y dball Jsa dele cilasbee e WS B deadl) g cdasiioeal) undl Cilsals 4ilisag Gl Gpaaly 4doay
Jlaall 138 8 allell 4d) Jemss La AT A pead Zpmayal) luyall (go degane CIEI Jeadll (8 Lmyaialy . Lgsliudais olyeSU 4B Jagally caslinls
Shoall sl dalee e dub el g chal) i e Jgeanll Galaall (ol ehals abl) deadll 8 Ly Ll ada of oK L
Chaagi (G ALYl cslygSll BB abeal GianS¥) Clesana padliinl dolee Cia A gaa® Ally el QDAY wusl e Jgeanll
cihlasl ehal Gy colgSll Jilb Ll e Jsaanll ahal) Jan dosscal) 28aY5 Jasdll ddaal dolee Ay Uy o yuanall cpilall JLyd

claagilly clajiaal) w0 e LGS Ll Jeagill @5 ) @S0l L pinls Gaalal) Jeadll b LT A0l 288Y)s lapdll o 28lyeSs 4K

- /




PhD dissertation summary

Principles of manufacturing a conductive filament treated with
nanoscale graphene

Student Name

Maisam Mohamad AIAhmar

Co-Supervisor Supervisor

Prof. Dr.lbrahim Alghoraibi Prof. Dr.Eng.Basel Younes

Department

Mechanic Engineering of Industries Textile and their technologies

(EJ» Summary

ﬁthis research, we have manufactured graphene using a new method, which combines the chemical method with\
the hydrothermal method. We compared different reduction factors to obtain the best electrical conductivity
properties. We also treated fabrics and threads with high-quality graphene ink, which has high electrical

conductivity and high electrical transmittance. These fabrics and threads can be used in smart fabric applications

such as sensors, thermal applications, and various electrical applications. This enhances the market for industrial
applications by replacing existing products based on other non-flexible and non-washable inks, which have lower
electrical conductivity compared to graphene.

In this research, we have learned about graphene and its exceptional properties, structure, and its uses in
enhancing electrical conductivity while avoiding the defects that appear when using similar nanomaterials. The
research is divided into five chapters. In the first chapter, we discussed the research definitions, important terms,
research problem, objectives, significance, components, and research tools used. In the second chapter, we focused
on general information about graphene, its history, preparation methods, advantages, and notable applications, as
well as electrically conductive threads and their applications. In the third chapter, we reviewed a set of reference
studies to understand the latest findings in this field and what our study can add. In the fourth chapter, we
conducted practical experiments to obtain graphene ink, including studying the variables of the chemical
exfoliation process to obtain reference graphene oxide, and studying the variables of the oxygen functional groups
extraction process to make it electrically conductive. We also provided a physical description of the prepared
graphene. We studied the process of coating threads and fabric with graphene ink to obtain electrically conductive
fabric, and conducted mechanical and electrical tests on the resulting threads and fabrics. In the fifth chapter, we
presented and discussed the results, and provided suggestions and recommendations
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