[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

olel (2198 2luo g ads5 pole alxo

031 ieigy crhutg y s 31 (s34 19wnlS wlhed i jotike & Louadly oxbas o I o3 licius
2198 Olge (5l W (G (£9 Blgre @ Pokw Juke (S 92,5 b oud

5 1 . 4 . 3 . 2 . 1
6obl e selord onns ¢ cwgo @l g, (g Lo Jlaie 5092 ,8 (goge g 00 040

Ol Ol st St (S ke olSils (i lio 5 430 psle uSLadls splgmtils (ctagh aaS (SlIE mlio g psle wd)| (LB il -1

Ol Ol (i deged (S psle oSl (Ll glio 5 405 pole 0uSails 5SS glio 5 4 Dlidos sl (olié mlie 5 psle 098 Joliul -2
Ol OIS (e dad (Kb pole oKl (0lAE e g 4355 pole ouSals )9aS LIiE wlie § LIS Sl gLl (213 mlio g pgle 098 jlusls -3
Olnl QA5 (i e (S ple olSals (oliE mlio 5 4ai5 pole 0uSLails 988 LIaE @lio 5 438 Slided gLl (olde mlio Slidss oS Liagy -4

OlS e site dped (Sdp pole olRaily ( plde mlis 5 4355 pole caSiisls (jeiS olie mlio 5 adsy Slidsd gl ( ld mlis g psle 05,5 Liily ! st odiin s -5
s_shojaee@sbmu.ac.ir : Sig xS oy .ol !

95/7/5 s iy o, 95/3/17 1zl o o b

° -

®

T 2ldé Blge gumaiag ;o o glwl flaie 4y clonds LSS s 9 (SThe> 12 90 5l 45T 205905 sloplid 1Sun g dulw
Loy oog Jlebo joudy maw 5 Sldol plol 90 Ll gols 13 oo LS gyt 4 Sho> slopld Solae conle Jdo 4y asloas
Lg w.l.d L}J‘ O g ooy ealazw! (PP) ul.u5):u’ia wl.d (_,’Jda.w C)/La‘ )5.h.~c LYl LM)L) M])S )‘ axJllas u)‘ B o] 4.>|5.A @LQUMJB
L eols U“"‘“’}’ (CMC) }Jsl.u.: JM G’“S}’;

PPICMC 4,¥55 slapld (o 5 lanlin Voo slapld slo S5 oamn ;0 Lawdly jlons 31 sy o jobaie 4y (yuizman .0l duglids PP
;4.9):&4 O yg0 R W) )Lo..u 9 LM)’{J lJ 03l )Lo.:.s

9 PP Y S slapksd g oois jles a¥g0 slapksd 4 Cans Ll b oo jlews PPICMC slapls 45 09 )] 5 S mbs ‘badl

e 5 sy (Sl 5 S Io3k (sl s 5ets 9 W se dadly b ok jlas PPICMC ol (5,65 IS & 505 55 o

sk asls

Sl olsS (6 pa8eas dowdly (gl lobe e (S5 ,S I el G 319

oo @

S 55 sl yecly Gl eizen 0o Lapabs 5
&y bl slowl Lilate 5 olaé oole & &y los dxtane
(1) arsly oo 12 pab 5 shae Cdx 5 5 Ll Sdls
3550 9y (nySEaly it sl el 45T 0925 L
Cnny Lol cassily oo 2138 slagonai vy jo oolaiul
Al gl B i (Semdly dle (5 pdue 50
) barome slo Sog Tl Giolidl el jal (ol g 00
YU s i oy ey b (SThss o poilign 005 o

cde a4 u_al S aoloads (GO—od L) (..\.Cls 9 N&».A‘)—u)
g anl)d g os> G pdy olr )l Al 4 gan,e
St (SS)Ik el s sl ek (B3)b

5 T olye Sl glgil ST (68 ()5 (ST & S


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

ODSat g 9y 05 Lulowdly (Ardaws o 3l 03liz

56

oS Slalllas 4V slapkid 5,50 45 a5 bl |
gl ol (ogaz )0 ien g Cwl a8 S O 90
0= U ol Jite (5925 (SThsP ohd b oS 5 0
S 5 5l aalllas ] o sl oot sl sl slliae
Olg=e an (g el (lowsdly b oads ;Lo (PP) (leys o by
4 (CMC) ol Jie (S52)5 5 5 S5 yorky (599
(9= Soudim (5 4d jokite & (S recbisn lye
5 90,5 eolaiul olig slgo o Tasle Loy iulidl sl
S Ol (5098 5 (SlSe oS58 alie sla S
55 9 CMC g PP sl 5l plas” o b g oy o & Jw &
00,5 dglie Loy b oais Jled 4¥90 (slaglid
Boigy goige
Olilaanylyp o858 5l sl Jote (oS58 093 10190
Syt oyl ol o 8 5 lens pi sl whed ol
Ol S e <855 5l a0 I 5 ol 015 (o ke
DA (g5l 5
bl ol olCws b pl gy sy pled (oo Lo
b e gl 20%30 slasl 5o lyg b pled sladiges
Mﬂ\@wlwb@‘@“w‘mwoob
SeS 4y g Slapkd (JolS ol SaS 5l ey g w0 S
Jae « 5,1 a8 (slemadl) (6 pines] (loadly olSiws
JYSESS: a) YL 5Ldg b (Qlﬁl el sl &8 ,5 GAP-500
sbess 4l 10 sgu> e (ol (5 28198y (slowdly slon
%

(roll to roll plasma Scle g9 5l oo oyl

80cm ke Job 30%30x110cm IS slel L treatment)
iz 09 pSIA L Sle ya 1 4o a5 2Zmm (gap) alols
slos 0 0 s 3KW L il Sl dmm s by ol
1345 55 e 4585 5 slably Ll g5 051 4) b
9 9lese (Bl o] oo b e sled 50 aie; 55 ]
Sgd> 4y 9 00,5 o 55 sleo 31 i LS aye iSUl gles
a8 Lmdly oy col ddame jLzd 5 (a0 1000° C
o glog dog g ol3T slayg xSl ol (loglors
5 35T sla gLl Laggisd (o 2i5 glaJsSUse b Lags!
oy £95 0l 5o 0,l0 1) adly oo 00l s slo 5550
ST e592) 52 SLalE (b S 5 I (6 phanas]
oy s o Cmgasl JLab (glaog 5 olml (sl (0055
g oo oolaiul

g 3l dmr g 28 518 oltws ST (59 p Lol
Al 0018 jeue STE (g9, 5l GuU Cepu b olBlis 40,5

29 3 890 d b yedien (nl 251 & (WL K00
G oy L alie [0 sl eSSl cunglio
aS cl (Sl (b 3l sl b griw oy Aol Y
lopkd 0 4 e a5 cpl alex jleols ook Sblse
Pls> 00,5 oo Fad 0 4 55he g i <SL3L C LB L
2l S eizan 5 a3 on il 1y b (S
@ lizes glgil oy ] (3) Sled oo a8 o 1y 138 4y Lo Sadly
5 o S ppdy S90 (Shg 00,5 wnld Celld ol
o)lo G o (=9 oﬁ)l_f ugﬂa.o ‘;...:lin 00‘5}
aLox I (CMC) Jolw o S5, imon (4)
ol o,y0 slaalllas o yimw yrouks b cuS 5 0 Lol atisls
(5) cul a8 .5 & 90

o (al a7 25,18 (3L Amngdy oed 2l Glagnh
gl ol Boes a5 s yosliow U1, LT opols itig
aS Col p3¥ JSin ol a8y gl ole oo Hlads Wil
ol sloles Ghamy (B 50 e Sl ey o
055 L8 0 5 alrend Slajlod oy Ly S ol
L oS cl Lo ol ool 51 (S Lewdly e (6)
o o dele slaog, 5 ol Lilaie 5 of3T sla 3ol
L 5 i L Lo JUSaly ol STy bl ol
g9 o=l (1) amo palS (g3t Glojerdy ;5 1, (55 5
= S o ptre Syl cde @ b gy ple 4 ol jleus
a)lo CA—,{».)‘ (09— Gy Ja.._':m )‘..\S...ujo 9 mel..ﬁ S99y
s £ 90 4 oolitusl 8,90 ,Liad Ll 4y Lewsdl 01,3 (8)
Q)_».ujéldéPjéd_g ‘))'-‘)U 6l_m) Ll g szwla
o Sl 9l e o0l Ll 09t oo ganakib
podd ¢3S e y55 ) ey59, Jie 9 oolasul LDl
S5 3 e psisel 5 i S (55 1,8 ol Sl


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

o7

Sosbre ig a0l o ok Cosh ) (slgime .aigl Sz
198 5 ailre pj aba,
(1 akt)

059 Slis 2 Cusby 90,57 (100 % LT (y5) [osb o aigas )3

6)_50)‘..\_v‘ 6‘)4 G,)T )O wag_é Q:A:JJN’ 6)&50}‘«-\3'
235 o5 b o Sen 5 0jagh g, 5o o el coldl>
bl o pld (gladizes aodls sk 4:.(10) 05 coliza
S5 3LaS adgl Cub (55 (rend 3l g 5 00 00y 2X2
Fed e 50 090 g3 08 ol 110°C sl o o old
o5 25°C los jo ol Ll i i g 48,5 13 ek O]
aol> Jodomo .8 )5 )18 el 2 Sow a0 wdle (43 o
00 (32395 5 0y Sl (339 4 B oS Sl AU Ly
oy adaly 51Ol 5o ks Co > 0o, 0005 Blo o
0,5 Al

2 )

> 7 = 100%(adsl Ktz oole 5397 (555 abgé 3l o St o 355)
ladgl Sas oobs 59

oy Lapled (SilSe (6o o329 (8 5031
5 (JSCable) S @pus Jals Lagls Sl
Sy b () e 5 s U5 Jp b il
b (eSS j588 el M350-10CT) Testometric
ozl (1) 53,5 cpaens ASTM gua DBB2 o,las s,
10 el 48 o 4 1/5X106lnl L olid slaasges
Al 00ls )8 o e il i gLl Joloe (sl 951
laSs o8 > sy gy giils B olSiss B g0 ey alols
Sy g it a8 oh olsul aids e Lee 50
e 5y Sl giie (59 5l SwSS )3 sk (8]
ol 2 slnaal | g ol Cas 4y Sy s

RVAVEY S

(3 akl))

S )08 T o)y alizd 0 g Slan] old X old b e

(4 akl)
S 5o Job il sy = wigas Jsbo s | adsl Jolo X100

1Ol by gl 50 eld 6233085 (a5 50l
o ey by, 5l oolatwl b ol b a lapkd (6 pdudeis oyl e
3, Lonld isai (12) 039,5 peaxs ASTM gna E96
0/00287 aslas el L ((slades ) (glaiad g,k

LS 5l (o, ne ;0 aids2 s5a> Lagl s
Lo sss b phed s (59, oud S5t ol3T (sla JISG0),
o 20 b Jele gloog )3 LSis 5 uns 1Sl g
9 98 )S 18 Ay jo glaidgy JBIs oads jla slaplid
e ol mlio g aydas susails olfayle;T a4y alolidl
A

(Plasma ool jlooud au¥gd plid « CMC old aps
oo jlaowi st Vg0 old gtreated PP/CMC)

=S 53,5 pld Jole ags sl :(Untreated PP/CMC)
oslisid e 2o L (g3l e elons by, Sl ko St
ol Jte oS50 0,52 b 1914 (9) s
035381 ylaie T 2 oo 200 &5 7,05 & j90 4 (CMC)
4 o, 5 il a0 75-80 slad jo (485 o2 Joe 5 0
9 o e Ol o JlS sl 4 CMC b o plosil ol
el e s g ranlS e s SIS, 5l
FIVSRURE JETRIEPWER RPN IS TP
et Joome o 10,5 Iy aelol (S0 a8 wim ()0 o0
50 aiBs 3 Sae gl g o ool JLaml ,uSe 4 oL
WelS & 90 s Jg el L5 005 bgline SalST s
L5 Ul (50 K55l g 355 i Jslons 55 5155,
09 B ay Jolome o Slgm 5 laie 43 55° C (slao
Sy ey, 20%30 slayl b UK Jalates Sslis (sl oipes
agd jobate auanl cews 4y CMC ey S (L s
0ats Lo > 43 PP oLé Il PPICMC ¥ (sla ol
Lo g 9 &85 558 (g )0 00id jlad g Leadl
P8Il 0958 W g e 1o 00l (Auigy CMC Jolone
o ool by el 20 o g iz 51,5 35°C gles L
g St SelS laeld

g, b Lok d culbs plud Cuolns (g 30 3101
50 bzt abais 10 58 lags oS ojlail 0 5 cpens (i)
08 dle s (Sl g ol 1SS dged o
Csby S osllLapld Cusb) ol S 0jlul
slonl jo Ledly jlod Cdidge 00iiS by (255 4 ol
Lokt aS3T 51 gy el o poled gxlans 3 Gyl (gl S
Ol 4108 (e T gy (e iy (Sush, Jobes &
50 9 Wb ool 1,8 agieagll g g9y Lapkd slaie
25°C slos ;o pssieie i bl sl (gsl 33l
SLpasigal G 2iad (5,l0055 2050 3 o b
L ad 8 )1, 8110°C glaoo b oyl 5o co598 51 m oed


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

ODSat g 9y 05 Lulowdly (Ardaws o 3l 03liz

58

badl e

S5,5 aY SO slapkd (Kb sla Sy 1 Jsur
) aa¥ss slaeld 5 (PP) lugn sl s (CMC) sk Jie
Ot 0add jlars g Lowsdly L o o alizre slacdl> o
Lokt Culss s i 45 jsbles a0 s
5 CMC slagles 5l plas o 5l g lo sne ©)90 42 42¥go
aVge whd culis cpioman (p<0/05) 59y iy PP
ot 4 ks Cord Lodly b oy Laws PPICMC
s 3929 Lasl s (50 e gl Lol 0gy yieS ot
L awslio ,0 35 CMC  Sly55 ohs culis (p>0/05)
(p<0/05) 55; jito azrgs JB )50 4 PP L3

sk 4 OMC (51,55 L5 gl oo cyriman
3550 55 (p<OM03) 9 it Lapld L 5l (s)ls ine
Casby Lawdly b 00 Lo old PPICMC ay¥so claolid
(p<0/05) sls o)Lzs ouits Lo whd o Connd (5 yiiben

Wargby Gl L a0l jo Sl wo )8 9550 50
(p<0/05) cuzls s pdu > a1, bles iy CMC (L3
et Ll ozl |13 PPICMC ay¥so claalid o1 5l s
3 sl Dl oo jlad £55 5 Lol b oad Lo g3
(P>0105) .25 0 (s o i

> ) sy 9550 Glapld oasS opu8 1 S
gty oS Sl (a8 088 0o ol JISly Ko
ol 5 ame s (JSCwl5e 9/45) 55 CMC STys 5 wkid 4
5 JSCliSe 40128 S Canslin b s ol
3l s=me job 4 Vs slapld oS il cuils
65 eme 5las Ll (p<0/05) sy ity PPy CMC oL
00 gt é 5 LDl b oot Jlas PPICMC oL s
5 4 005 Loy ol (AES 508 iz o kS 0525
31 ey o Lawdly o 5l S5

Ly g o ool 1,8 Ol gany el 0y 57 (59l 50 0
S3bm L (59)0 ) g ol (guyd @le (il S5
o, 5K (7S s Cugh)) 03 5 )13 elosl Ses O]
sloul cond Cogb, OS] Laial ool I )3 20°C sles o
1753055 Jolxo ()i s 5Lol,8 ol o oo
Jbe ,Les 20° C sles o) Sgd o0 et Byl g0 o JSL
o gy an a g L g el JSCul 2338 glosl O
Lol (335 i (05 algz byl Lid Y5 oyl H75
o5 000001 o5 L JLimss (5555 52 s ooy b
(loey dm S Joboo 059 Dl loged e 5 00bES
Lo o i b0ys )8 o, (R >0/99) o) s
e DT e JEEI 5 ey 9550 olid o 2 alol>
Lapeked Conlied upms ] oo s 4 (20 2 4l 5,5)
25 Aol by O )b (g ndydshi liee s (6550l

20,5 Al

(5 ala))
*r;‘ S5 S (6 pdudedi = (rv-l*-" Cwles X ‘7;‘ S Jlasl C}’)/
old Cons 90 50 39250 ,Lid IS

c .= -1 T R
30,8 Gl (ISl e a0 5) Sjp0 4 g

el B 5 1S5 a0 lagges] gales f(skel Judns
oS Ly Laosls Jaloos g a5 ins plosl dolas Sels
eSle daglio gl 12 yiny ol SPSS VST 53l 5
g 15 5 abyb Ky uilyls 5T 51 a talesT slageasly
3 5031 5l do e Silie Sslas s sl 092 S0 e
solizul (0=0/05) (s s 2o mlaw ,o (Duncan) ;,—SGls

RV

500 Jlad 528 PPICMC (s 4¥55 oLid (PP) (g sy oed (CMOC) sl hie (oS50)5 (SThss pled (Soied sloTis L Jgor

(Z) ol el (/) Cugh ) jlade (mm) colks ol g5
90/39+0/85% 22/30+1/28% 0/028+0/002° CMC
0/00° 0/00¢ 0/019+0/001° PP
89/35+0/32° 14/09+0/81° 0/050+0/000? Untreated PP/CMC
89/16+0/50° 17/31+0/36° 0/048+0/001° Plasma treated PP/CMC

ISR W

Il cine M Sy b g ,a 50 (PLO05) mxbaws j3 (Sl 5031 ol s oglite By > Ly palis””


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

59

1396 liasls 2 oyloss qu3jlsd Jlo el (lié glio g 45 psls abra

70

60

50

40

30

20

10

C

CMC PP PP/CMC plasmatreated
okd g5 PP/CMC

£ PPICMC (5 4955 ol « (PP) (s mi sl o + (OMO) slsbos e oS8 STy ol 53 (JISl 1) (oS 08 L U

Lw)lil.‘»o.x.i})l.o.‘tjso.x&)w
Wl logime B S8, b (P<O/05) mbaw 5o (5SSl yg05] (olasl pr Sglisie gy b polia ™

w0, 20031 5 0n,0 1944 L 5 5 a4 Lod b oo ConSs adaty U g b Lialydl aoye @ b 0
yo-b an 4 S Wl lis 0e5 5l elongatin le o i Jsio (S50,5 S1ys> ol ,3(elongation at break)
£ PPICMC Y 55 old 5 oluas il oled 5l losine PPICMC 4,¥5s o5 < (PP) Glagnish ol {CMC) jlsLe

oS s ki b Jsb bl ooy

25

20

15

10

(p<0/05) 59 st Lawd b oy Lo ohd .l oamlive BB Lewodl b osd jlews g ooy Jlous jué

Jlos3 PPICMC 953 5id 5 Jsbes Lo ou58 51,55

lial

PP/CMC plasmatreated

olé g5 PP/CMC

& a5 okt (PP) Glos sl whod « (CMC) jlsbs Jimie (eS'50,8 (SThss ohid 5o conSs abaii b Jsbo il oy 2 YU

Lowodly b oo jlos 5 00y Jleus ¢ PP/ICMC
Wl o gme YS! K085 L (p<O/05)  edans yo (Sils (yg03T ol py ogliie g, b polie *


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

ODSat g 9y 05 Lulowdly (Ardaws o 3l 03liz

60

4 _ a*

3.5

WVP 2.5 _

1.5 -

0.5

CcMC PP

PP/CMC plasmatreated
PP/CMC

Y55 wkd (PP) (s sl wled (CMO) Jlshor Jite (S35 (STho5 whed 53 (WVP) O jls ) Comnd (5234555 .3 Sl
Loy b oo jlos g9 00y jlos ,ue PP/ICMC
Wl lo gime YS! K085 L (p<O/05) abavs jo S5l 5051 olasl p Sglicte gy b ppolie™

2l 5l ol sne job 4 CMC (L$ e D> 55 0l
oy el sy ol (p<0I05) 5 yrin Laglid
el il e ol g Csdgyn Jus 4 a5 wis >
615 aixa 5l 4 CMC oL 51 PPICMC a¥s0 slaols
55 Lol L ol ost o 55 o Ll (p0I05) s a5
51(p>0005) cslas o4y (5,lo e glis o jlews
Cosld 3 el ST 53 Jalonali SlST (g3 e o8 oloxi]
O She 252 do a4V slapld iy J
6ok sy J> 8 aYes slapkd Jds (e 4 0l oo
okt YL eI ao,0 (189 s505) wisls (jLid 895 )
99 4 a2 o LS Lewdly jlos Jlos!l 51 o (s> Y90
B S8 b hands oo gy PP 5 CMC oL 4
500y 5 Wbasisn ool Ol sl JsSga Langs 45 los S
Sl Gl azeil )0 g Wiloads Jg 0 jlrs g atuS
sdol 84290 Lol L oo jlas a¥go oLd (sl (oL
]
>y sy S50 Slapked (285 008 L S
ST I e e el o sl 50055 b JIE 1o
plocwl (g i Glophd 4 Coms (Shs5 slaplsd
CMC ol 5 aalllas ol ,o (14) s s (g 2aS aiS
a5 5 PP ol b il o (5 a8 S22 i
slopld —niS plSoiul g pion ol lis g5

WL T

Slewd Ve s as ol lis lapld Culbes (6,505l
old a0 Caid (5 pion Culs wilgs o PPICMC ool
L;..\M @ ol oo ) Ego50 (pl.all Azl oo Lowsdly
bobess 5l om Olasncsh okd & sk dite (5925 e
Slows au¥ g0 pld L annlae jo andl as ol s Ledl
ol oauid sanlive (55l gre Dol g 009 b oais

Crsby e i MO oLd s, ol 515 5
JeSid glwog, 5 Judgyom cmle Lo 4y a5 il )
ceilsl ol cle Ay PP oL imman ol e o oo
L =l J5Sge gt )l o8 (s 5 Kol Coals 5y
Sl Gl gush) gk Azl 0 0 pdyged 05 LSl 5o
WL7/3L g0 sl Lawdly b oo o ay¥ss slapld
¥ pld Cosb, 5l ion (glo cixe ek 4y a5 il
1 Jeds 4 Yazst (p<0/05) 5oy Lol b onis jles
slaml g hes s ol (e sla S o Ledl
Locadly 950 ol Jolas asly el 2 (i sloog
et el ond i OF slaJssse iz a4y ouls
o b 5 (et 93) i grhaws 3 ol Se Landly
il 03,5 Cuasgasl 1, o 5 azliS 1

Gdi 53 e el el Sl iren
Sole b (ST slopld o9y o0 jlod 40 plde Slge
asllbae 45 .(13) Wl o Lo It s pdy Jo oS


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

61

cils aalys JLss an |y Lagks aaS alSociul als
(17)

S0 L abal) 0 o), Ken 5 WONG Lawgs  olie asess
LT o ,3 odmlces S BLII 2eS alSoxinl 1 Lawdly
1 s s 45 (e (55 Gl 8l S w8l oy
il A ot g ge sl Lewdly an 18 0 Sanle
et ol Gl o s 4 5 (bt SIS
Lulyd o iz 50005 oo Lewdl b jles obsS slagle; o
(YL slaslds 005 55 4 b jles Gloj Gal) saas
PUEPEEVL AL SN K JWSERCI SR AP
(18) wlei oo log palS (6 oot

oS i L slandly 3B a8 5 (6,500 aalllas 5o
sanliine gy 00 gy VS5 L5l L oS alSoctal
LoDl 51,0 PET (sl jd ieiS plSoiiul a5 0o )5
oS el o s & Yl ! zals ol S o la ol
9 00 @bt Slpss s Lewdl Sl o ()15 Y
45 9B oo oloul ol maw )3 (5 Hhw Lol
9y dmy i S Sl (d9—e i L atlgi s
(19) wis )3 ol maw o olo Susis

3550 Slaphd i iiS Gliee 2 S (rizpan
CMC a4y co w5 PP ol 3.0as e i ) (o
PP old aas o yLis 48 coils 6,08 (g pioy S
2l CMC oL 5l oaiss

PP/CMC a,¥Ygs slapls o elongation . ylssl
e 4 o Laasdly ol b gl ;o Laadly Jloss Jlael b
sl a5 el ol s 53,8kas sloog § LS5
(e olae SYLasl 05,5 o (o loe SYLAS] Sgage
L ey (sloo iy s 1) (Stress) o S5 Jlasl
Olimes 39t s i 5 9 (o @l G2ELLI S s
205 o0 2l phd iy S

S35 — (2006) ,LSen 9Jin A Kim asllas o
035 eanlive 3 Syl [ )5 Gladlslsil slocy js,0lS
S i SLa Ty 9ty sl Lomdly s 45
2 ol aallas a5 (16) 0o 5 o ol slocy;emels
o) s MLO.H. Cioffi axllas L elongation 50 5,50
ol 45 Kisges sanline Ll a5 > 15,ls & L (2005)
oialS oo 95T 5 (ST lomadly Ly (xlas
9 99,5 o0 JyuS digei b aslin o ol pld s iyt
Fdioy D3 40§ pdq AiS alS Gled loy Gl L
Ol Sz 45 (F)gme ;0 il (o Liliogd o

o0 s o 4 Wil o PP g CMC L3 5l a¥go
S50 L wled o slapled 5l plaS o L8iS Coglie
3 G 45 e bl Lloasl sl o b (iaSile L)
e 5 Ly b oot Lo PPICMC ol s s o L3l o
Sg-2>9 WS g_))..\_‘i )_'a.» )‘ 6)‘Q€ULA usl_a.u W) )LQ.».I
O ygmo A 00 Lawdly pld caiiS ©j08 s e il
b 4 sl e o g0 i 00 Ly o 51 5
5 Skl 35 %005y o pled Y 53 gy (S
1ol T e oo YLl 5 b JsSge o hiSilia
gt el o0t Lowsdly 5 00t Lowidly o ey oglis wim
(2005) I, %e g YoON J. HWang asllas b (s oy
S2iS plSoiil 1) (6 phadl JLid 5 peln slondl il aS
Lo ol ol BILLS gy 09,5 oy hrs sl ol
eS8 lomudy L onds jland abgel a5 auzdly o
Do Gl Bl L Grizres )y J5US diged 4 o 50
884 ;I seas alSoviul wasili 120 b 4l 30 51 Las ol
oo, b o Slodol 3b a5 6,500 aslllas o Cypisren
SEESe 5 (s ele ety 500 5 Lmdly
D9 00— R (5“59)‘ /Gu; 6[.@4.]5.]5.:[4 6[.@;».09.4)[5
Sl 45" W gei oaline (2006) 1, San ¢ Jin Ah Kim
Glacyjoals 5l ilye ay outd Jlad oy jorals oS
iSiles 4y 1y amets ol sl el a8 Lol b oo las
o Loy s 531 33yl b 25 slodlylsil gy
$leog,S ady s jles S0 as aisils fly g wisl
SYLail o g el a5 558 o0 ol ] s 5 (60,5es
(16) 55,5 (o T BILI Gy 5lo 5 yoely (o (7ebams s
sM.O.H. Cioffi g a5 claalllas ;5 yoizeon
Lo S5y 0w sledly 56 0,L,0 (2005) o ISen
Lo oo oy 9 VL8 5 sl b laca jpels (SilSe
lomedly JLasl 45 0335 oamlice gy oot alonil & ST
Cnss eSSl ]38 el sl O oo a4y (y5S|
ol aslllas d i Ly aS 00,5 o 00id jlad diged 4
100 5 4 30 4 Lo loj Lali3l b Ll el eI
s ialS Guld an Lacyjamls caunsS plSouul il
shole 1y Hlas oy Guae ialidl lidons ol aled oo
Ol g 203 el by s00alS (S sla Sy 50 @ 5
lod &) crnSs cel [Jlos o) iolidl as asils
Lslaie g oot Ll o Job conSts ogas & 5oy


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

ODSat g 9y 05 Lulowdly (Ardaws o 3l 03liz

62

S iudsh s ol (JSuly o aslt o5 2146x107)
s Ceond o CMC Y pols iiigy L PP (Ld jo S
GlaTsS 4 00,5 Coais ((amatay I Coo 4) lald
5 Loy b ooy Lo > 0 PPICMC 43¥gs claglis a5
o S T B il 50 (5508 (63358 00l o yd
Slapks i culbks B,k 51.(p<0/05) susls PP (L3
sladsSge some sl oadlojle Sole wilgiigo 525 4 Yg0
il ol By

6 iy (5 pdydai c0ais lod PPICMC oL3 (yizman
algd oo doms cplols lis g5 3l ead jled £ 4y S
42 CMC 5 PP oY 95 055 (S ;0 Lodly Jlaihe
S ol L o sSge soee 2alS ay joxie a5 wily S50,
| o..\:v..))f rb—l-'ﬁ 4.»5!5\) O A8lo

(2008) I, %o g Dogan Atik asllas 5l golie 4z
slapkd O Lou a0 s 6 pdydeis als L alal) o
o Lalie )0 8,5 Gy Lot ool idg Glagnsh
(21) el onss 355 ok ol 5l plas
) S (sl s st 5 Vo slaplid S losl
Yoo slaphid ags 0 anld (ol gy ame ;o Laphs
sl Sute ganlp (Shss 5 s slaekd ) S
o S LSl ] s o Jled ele slaos 5 LSias
Lules 5 sboml ) B0 5 9,00 lixl 385,13
Sl sy sl ol b aelid 55 ol s
ul—'ﬁ-' d;.;b QL...; u:l:.ilo VS)....; 6L®C»‘..:.Lo..‘> )" :‘5)|}.§.w|.:,w
woidges 5L 1y Ls Loy sl Lo Lol o a8 Ll
emled oo ST dilasos

e References

1. Robertson GL. Food packaging: principles and practice. 3rd
edition. Brisbane: CRC press. 2016. P. 101-116.

2. Lee J-W, Son S-M, Hong S-I. Characterization of protein-
coated polypropylene films as a novel composite structure
for active food packaging application. J of Food Eng.
2008;86(4):484-93.

3. Hong Sl Lee JW, Son SM. Properties of
polysaccharide(]coated polypropylene films as affected by

SIS pomie S g Rl o> Sl iy (e
5 S ALl A (0 00,5 o (5 yenly sloars
(17) usS’ oo o zalS elongation 5

rhd S RIg AiS (i e addllas (0l 5o (B
Syl 0 jlows PPICMC al¥gs (L8 g ylugm
11 550> g0 ;2 5 (p>0/05) 0o K5 oamlosua (sl —ins
G 3579 @ly 40 a3l L 093 5l iy S we)s
Obee VLl a5 Jlo o Glag b ohd 65, » CMC
Lo oy (e i JUil ol oot 185 sl ey (el
st I S ey g w0 e )18 Sl s |
L RN WP S FNIE PYRCRRE e PRENT
J=e (oS98 (SThes pld 51 a8 (p<0/05) (sl gine
kb 90 ml Ol 518 oo LS S0 (e 5 090 sl
Cilyis o 280 L] ()18 5 LoDl jlos Jlos! (590
old a5 gldisS 4 il S5e elongation ;i sliel (s
Sl ol eyl Ve wlid oS 5 5o Gl ik
S90S L s 097 9 3 ol 095 5l (s pdySllasd]
Ral38l S CMC sy Cod 052 00 55 1,8 3ol Lo
ly an¥so pld (6 pdn it anly colys 5o 5 culs Job
Dged yoS

5 S (s pddshi Gl 3l Slalie 3 S
Sl o oy 2 850 Slapld 5l plaS e 50 (WVP) G
slaphd b alis jo (Shos slapks YU 6434
sloozly ST Jdg 000 9 (b Comle Jds @ g3
A S5 S dideds Gl (nldlioe Lol ouins JSis
ol Sl GRhLSen 5 o (810 Lawgi oot (3155 lads
(USly ye 4l s o5 2198X10™%) 55y CMC 51,55
JJs A PP Lod ot o (i iam &S jgbylen (20)
o0 FSiS slee ez gd ek 5 ok of ool
oy s ol Hle 4 S (5565 (5303985 Slpe 4y o]

biopolymer and plasticizer types. Packaging tech and sci.
2005; 18(1): 1-9

4. Haji A, Mousavi Shoushtari A .An Introduction to Plasma
Treatment and Its Applications in Surface Modification of
Polypropylene Fibers. J of textile sci and tech. 2015; 4(4):
45-54. [in Persian]

5. Ghanbarzadeh B, Almasi H. Investigation of Physical
Properties of Carboxymethyl cellulose-Oleic acid


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

63

Composite Biodegradable Edible Films. Iranian J Food Sci
Technol. 2009; 6(2): 35-42. [in Persian]

6. Schmid M, Dallmann K, Bugnicourt E, Cordoni D, Wild
F, Lazzeri A, et al. Properties of whey-protein-coated films
and laminates as novel recyclable food packaging materials
with excellent barrier properties. International J of polymer
sci. 2012; 10(3): 26-32.

7. Jafari R, Asadollahi S, Farzaneh M. Applications of plasma
technology in development of superhydrophobic surfaces.
Plasma Chem and Plasma Processing. 2013;33(1):177-200.

8. Hegemann D, Brunner H, Oehr C. Plasma treatment of
polymers for surface and adhesion improvement. J of Beam
interactions with materials and atoms. 2003;208:281-6.

9. Shojaee-Aliabadi S, Hosseini H, Mohammadifar MA,
Mohammadi A, Ghasemlou M, Ojagh SM, et al.
Characterization of  antioxidant-antimicrobial K-
carrageenan films containing Satureja hortensis essential
oil. International J of Biological Macromolecules.
2013;52:116-24.

10. Ojagh SM, Rezaei M, Razavi SH, Hosseini SMH.
Development and evaluation of a novel biodegradable film
made from chitosan and cinnamon essential oil with low
affinity toward water. Food Chem. 2010;122(1):161-6.

11. Standard A. Standard test method for tensile properties of
thin plastic sheeting,Standard D882. 2012a.

12. Standard A. Standard test methods for water vapor
transmission of materials. Annual book of ASTM standards
Designation E96-E80. 1989:730-9.

13. Soni A, Kandeepan G, Mendiratta SK. Development and
characterization of essential oils incorporated carrageenan
based edible film for packaging of chicken patties. Nutr &
Food Sci. 2016; 46(1): 82-95.

14. Parra D, Tadini C, Ponce P, Lugdo A. Mechanical
properties and water vapor transmission in some blends of
cassava starch edible films. Carbohydrate polymers.
2004;58(4):475-81.

15.Hwang YJ, Mccord MG, An JS, Kang BC, Park SW. Effects
of helium atmospheric pressure plasma treatment on low-
stress mechanical properties of polypropylene nonwoven
fabrics. Textile research J. 2005;75(11):771-8.

16. Kim JA, Seong DG, Kang TJ, Youn JR. Effects of surface
modification on rheological and mechanical properties of
CNT/epoxy composites. Carbon. 2006;44(10):1898-905.

17. Cioffi M, Voorwald H, Hein L, Ambrosio L. Effect of cold
plasma treatment on mechanical properties of PET/PMMA
composites. Composites Part A: Applied Sci and
Manufacturing. 2005;36(5):615-23.

18. Wong K, Tao X, Yuen C, Yeung K. Low temperature
plasma treatment of linen. Textile research J.
1999;69(11):846-55.

19. Ferrante D, lannace S, Monetta T. Mechanical strength of
cold plasma treated PET fibers. J of materials sci.
1999;34(1):175-9.

20. Dashipour A, Razavilar V, Hosseini H, Shojaee-Aliabadi S,
German JB, Ghanati K, et al. Antioxidant and antimicrobial
carboxymethyl cellulose films containing Zataria multiflora
essential oil. International J of biological macromolecules.
2015;72:606-13.

21. Dogan Atik |, Ozen B , Tithminlioglu F. Water vapour
barrier performance of corn-zein coated polypropylene
(PP) packaging films. J of Thermal Analysis and
Calorimetry. 2008; 94(3): 54-62.


http://nsft.sbmu.ac.ir/article-1-2237-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2024-04-25 ]

Iranian Journal of Nutrition Sciences & Food Technology 64
Vol. 12, No. 2, Summer 2017

Application of Plasma Surface Treatment to Produce Carboxymethyl Cellulose Coated
by Polypropylene Film as a Novel Food Packaging

Honarvar Z*, Farhoodi M?, Mohammadi A%, Ferdosi R*, Shojaee Aliabadi $*°

1- Students’ Research Committee, National Nutrition and Food Technology Research Institute, Faculty of Nutrition Sciences and Food
Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Assistant prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3- Associate prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- Assistant Prof, Dept. of Food Science and Technology Research, National Nutrition and Food Technology Research Institute,
Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

5- * Corresponding author: Associate Prof, Dept. of Food Sciences & Technology, National Nutrition and Food Technology Research
Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Email: s_shojaee@sbmu.ac.ir

Received 6 Jun, 2016 Accepted 26 Sept, 2016

Background and Objectives: Composite films which are consisted of edible and synthetic components are introduced
as a novel idea in food packaging industry. Because of different nature of these components, it is problematic to use
them in a composite film without any modification on polymer surface. In this study, plasma treatment was used to
modify polypropylene (PP) surface and then it was coated by carboxymethyl cellulose (CMC).

Material and methods: In this study, physical, mechanical and water vapour permeability of bilayer films (PP/CMC)
were compared with individual PP and CMC films. In order to perceive the effect of plasma treatment on the properties
of bilayer films, a comparison was also done between treated and untreated bilayer films.

Results: Plasma treated PP/CMC films had lower water vapour permeability and better mechanical properties
compared to untreated bilayers, individual PP and CMC films.

Conclusion: Application of plasma treated PP/CMC films could have an important role in improvement of barrier and
mechanical properties of food packaging.

Keywords: Carboxymethyl cellulose, Polypropylene, Plasma, Permeability, Mechanical properties
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