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Investigation graft polymerization of cyclodextrin derivative on the surface of

cellulose by applying plasma technic

Malihe Nazi*!', Reza Mohammad Ali Malek®
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2- Department of Textile Engineering, Amirkabir University, Tehran, Iran

Cellulose finds applications in the various fields as composite materials, textiles,
Abstract . . . » .

-drug delivery systems and protective products; in addition, cyclodextrins as a
compound to improve these applications, can form inclusion complexes but cannot form direct
covalent bonds to the textile materials, so it is important to achieve appropriate methods to anchoring
cyclodextrins based on grafting polymeric compounds on the surface modification of the cellulose.
In this study, binding of a reactive B-cyclodextrin to cellulose was investigated using chemical,
physical and instrumental methods and the mechanism of grafting of reactive cyclodextrin onto
the surface of cellulosic fabric was studied. Intended for grafting this compound on the cotton
fabric, plasma technique was used to activate the surface to generate free radicals on cellulosic
chains. According to the results, the yields of grafting the reactive derivative of B-cyclodextrin
onto the surface of cellulosic fabrics increased by applying copolymers of this derivative and an
intermediate monomer. In addition, the impact of the graft polymerization of these vinyl monomers
on the performance of cotton fabric was evaluated and the results showed that although activation
of the surface is attributed to cellulose degradation, the graft copolymerization monomers could
be responsible for the compensating increase in its tensile strength and crease recovery in the
suitable conditions. Furthermore, investigation the performance of the fabric in different conditions
of surface activation and grafting of monomers, increases possibility of explaining the proposed
mechanisms.

graft Polymerization, Plasma, Cellulose



Lasadly sl g ) oulitienl b 3 ghes el (595 (13 S glSale Ficdio (o5 gaeal 53 yasly (o835 g3 (oot g 53

Yo ¥ sy g9y JemSorin sloog)S plo 5l sl a4 pe
Sy 3 18] bl CLOH J sy a5y 55 C,OH
S )Mo yudgSo plmil (2llE glalaxe (gla STy plo]
oo pgw Sl o) 23 nlply 9 3950 O 5l sk
Sory Rl bbb g ey GRIPE cage 5 035 s
4 S STy (g yiusd dm ) Db 00 ol o (Sig e
V] abe ol 33 b JgSdge

il 60y Colan gl ol bojadly (aws ols
Ciliseo B)las ) ol 2lo5 2D g S)s sladign
0egad ) (Gl Slado 3] claams )3 [V] adb oo fge
g plewd 5 (3 ol et pslaie 4 (v Sldas
o 00 A] Col s sl euls B0y 69y U 9 b pasdy
L 2Mol 090 Jogas > SYlie p (55950 Il 4o lds
oS ol jlcasl 005 (Ggrlis orly (2N 9y & 5o
ol (a2 (ng SIS Pls 4 lawdly (658 &
5390 sk ol (el Loasdly aiyl5 5 o3liol bl o e
o 59y 2 Loy 3 oy polate 4 ol 485 )15 a2 g5
h9y b Jobe daw g9y (Sgmal i pesy (B89 0570 9 Pob
Oy 4 oSSkl S8 5 5l (S gl ey ol
sl 48)S 13 cy 2 3)90 (63)90

b Soboolon yogige S (GYsb JIg 5l hgn yessS
Sglite sl yegige Ysb sl I (Baign) L5 a>
b obyeddy cdid> 53 [A] 35500 Sbml youy (ol y255 5
T SomlierhsS (BN () 4 (I |y glie ol
9 Ol yerk 4253 Gedy g9 ale (alapiell s )b )
Labigey aousls ¢ ole (sl 2] g (ol s (o ppmad b
BI9S) Bisy @388 9 (5l Gl ys) o sLad (5:S0Le)
Polo 59y &5 (syoky g5 4 2295 b [V 0] 29 Cawnty (w590
ol gyl wile (Sslite ols (g5 oo 3950 030> N
ol g o) @2 S @nhulS il plp > Caglie
il 5 Qla (g (e gl ()l Cuglio
lowd [V ] 2905 2lou] Jolw (55y 1y lag,Sun il 1> Canglin
ol 0as 03y LS Y S5 50 sl (sdan youlisS Hls e
O3S B L) Pole g9y (Sameliyedy (B3Nsy 050
ol * &y (N5 2,5 plxl Ay 0 g0 dw & (Jobs
(¥ JS3) Pl ¥ e )3 (pkign g Pole T g9y (Vs
Srog)S 4 5581y (slaog)S (gol> porky cdr (BINgn B9 5

4-Graft Copolymerization
5-Grafting-to
6-Grafting-from
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8-Free Radical Polymerization

9-Ionic and Ring Opening Polymerization
10-Living Radical Polymerization
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13-Cellulosic Initiators
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11-Xanthate Ester
12-Fenton Reagent
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14-Atom Transfer Radical Polymerization
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Polymerization
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20-Multi-component System
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26-Dielectric Barrier Discharge
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28-Atmospheric Pressure Glow Discharge
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22-Powered Electrode
23-Low Pressure Plasma
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() Basic electrode configuraions in dielectric bamier discharge: (1) AC high-vokiage source, (2) high-voltage
electrode, (3) ground electrode, (4) discharge gap, (5) dielectnc bamer
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30-Etching
31-Implantation
32-Activation
33-Deposition
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29-Atmospheric Pressure Plasma Jet
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34-Sputtering

35-Ion Energy-Driven Etching
36-lon-Enhanced Inhibitor Etching
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39-Plasma Grafting
40-Plasma-Induced Grafting
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37-Surface Functionalization
38-Plasma Polymerization
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Fabric 0y Free Radicals on surface
) Radical generation
Masma + Cell = Cell*

Il)  Chaininitiation and propagation
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Monomers

» Plasma Grafting

o) Cell+nM = Cell-nAn" (R
AN 8 = O = €M) = My — )
LOOH . CO0H
b) Cell's+mRCD - Cell-mRCD* (Ry")

OO

m B n <{CMy =

{(D~00C~(CH

¢) Ry'[orR;"]+ mRCD [orn AA]= Cell = n AA

M) Chain Termination of Grafting

CHAC00-CD COOH
CHy=C (M~ (')
HOOC CD~00C (N

mRCD* [ormRCD=nAA"l  (R',"orR";’)

8) 2Ry = Crosslink of Cellutose via poly (AA) chain segments

b) 2Rs" = Crosslink of Cellulose via poly (CO) chain segments

¢) Ry [orR'y']+ Ry’ [orR'y"] = Crosslink of Cellulose via poly (AA & CO) chain segments
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Monomers

Fabric——— Thin layer of monomer—— Free radicals

onsurface Plisma of monomers

» Free Radicals on surface —p Plasma Gralting

l) Radical generation
a) Plasma + Cell = Cell
b) Plasma + AA = AN
¢) Plasma + RCD - RCD'
) Chain initiation and propagation
a) A4 (1) AA = n AN (Ry)
NAA"« «|CH; =~ CH| :CH( CH'
|IC-:|:¢ . COOH
b) RCD*+ (m-1)RCD - mRCD* (Ry')
HOOC (H-CO0-CD COOM
(m ACO* » <4y = €.« Oy €] = CHy= €}
0= 00C - (; MOOC (D -00C -CH
¢) Cell* + n AA = Cell =n AA' (Ry')
d) Cell*s mRCD = Cell -m RCD* (Re')
e) Ry +mRCD - n AA-mRCD* (R'y")
f) Ry"+nAA = mRCD-n AN (R;")
g) Rs"+ mRCD - Cell-n AA-m RCD* (R's")
h) Re* # nAA = Cell=m RCD < n AR’ (R's")
)  Chain Termination of Grafting

a) 2Ry* [orR;"] = Formation of Homopolymer of AA [or COI]

b) Ry'lorR's*] + R [orR';'] = Formation of copolymer of AA & COI

¢) Ry* +Ry" = Formation of cotton poly (AA) graft Copolymer

d) R:'+Ry" ~* Formation of cotton poly (CDI) graft Copolymer

e)Rs" +Ry" [, R'y"or R's"] = Formation of cotton poly (AA & CDI) graft Copolymer
d) Ra' +Ry" [, R'y"or R's"] = Formation of cotton poly (AA & CDI) graft Copolymer
¢) 2Ry" = Crosslink of Cellulose via poly (AA) chain segments

f) 2 R¢* = Crosslink of Cellulose via poly (CDI) chain segments

g) 2R'y" [or R'y"] = Crosslink of Cellulose via poly (AA & COI) chain segments

+ Plasma Polymerization

h) Rs* [orRs"} + Rs" [or R's"] = Crosslink of Cellulose via poly (AA & CDI) chain sagments
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