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5. Atomic force microscopy

AO

FSKE w0 by bl smlSit e Sy 0 e

L
+
x-—

L
L'

E.

[

it

i
L s
4

I 15 ¥
i T L= — —
= _— — [
¥k anlP . ey AN
.“.:,; :', [ = \ =i —
L gl b LI e R
fsgelf p Sa) (s jpnt® l) (osjasl€ gty (el JU)

Sl s 5 gla¥ e bl sbal glad VIS
[4] s Gle s DS slaeeY

OF Bt canaliss ok (la S5 3 5 slaely 31 505 (SO
55555 PVA [1¥]ast . PVA il s sla ey
S it S ooy s 3 edd g kb g
Sy ol DY) il sady o cas
\n{g:..:sgg;mjmiwx. Sl Jiws o ol
O aa s a3 e 0L [ Ol (b 8025 G LB L ol en
Lo IS aia 0-5 5o 55 S5 ol 45 Lhesls 0L
ey S 25 [V 2500 i 25 Sl S bt
Gk sy o130 ent 52 s PVA 5 anlss 55 S5
25 Sl gl bl I el Ty S5s00e
o W el S (S Sl S s

)]s
Loglaalis oo o Sns oo sy ol 5l Gae
ol S mmen A3b o o sU 5 PVA S5 50 03558
Gl (g5 (KPS o 2 oSS s
Sldlls 0586 sl 4B S I3 s p 3y atalis
Lo pasil s P8 as S Shs o 00 ol
e SB L Sl &S e Sl O35 30
03558 e yiags opl 53 el 4 S s Ll | S2S
S5 S ns S S hs s 2 LSS ol 5l plS e

Ss Ser a3l 3l eslizal L laghs a1pSS 5 e


www.sid.ir

elish s setise Al sls CuselS SU su sl S

St b 503l 03 Kb

Casby ol Ol (58 o51-F-Y
A 5 el s G Sl el gy Dl Ol
Yemm x Yo mm sbul s bkl ¢S o5l [Vo]
sl Cosby S GS sk sk 4 e sl ey
2y Slaphd sk sad oled (gl Opa3T Bl 035 DL
poedS Sl g (55l DK o Sl YF S @ ol
o S A AS e bl T e by &S
= TAA 5o el Sl ol 5w 4 adsed il
e 28,8 3 Y-YOC gles s 5 e Jize RH

ol 03 a4 Odemy U iliee lagle) 3 ladiged O35

s )

Sl Cugby Cdo Ol (658 o3Il ke 4 S (5, S el

A eslanal 5 abal

Ve—Wo
wo

XYoo

Sk, wde () =

RH =87 5t 0ley 3 e 4505 035 W

& e sl 035 WO

A S 5L e e e 31 plS 3550 3 03T !

P oled aygly 55 0510 —0-Y

D30 S S e 5008 gy S eled sy oS Gl

Wil il sk SUsE Osb e Shs ge s ml

2 i Ol o8 S S Slesliadl 5 eslin

Canon s b A ol Ll Wk ped <l ()

g Lo ks lad asls Slepl 7 ol 855 LMVS0

Ao ab § Se il pe cad8 Gl e jd}ldlﬁ)))‘rk.ﬁ

e 5l baedd el Ol peled 515 lons 5l e
Adobe Acrobat

by pled e 53 ok ples bt asl) Al

s e 0L oS s ol e (slily 5 ot e

A LSS e a3 S a3y 5053 Osa3T !

SN PP S o3l P

S (S sl by bl (K

e ol A3 S 0k (B%) ol -5 (L¥) b,

L% eslizw! Professional 9

1 oslizal S5, Ol 8l (6 gens3 e

8. Contact angle

AF

S35 PSS O]
(AFM)

] —¥-Y

Sl gy bl o s s g £ 553 AFM 050515
£ MMUM)Jsh s cam p Vpeme S SIS 45
L b 505 5 o SIS 0T s Sl 5 2sde
ol o ln
Lo et 5 SIS pde b S e gl

@))ﬂjl«éj Q‘}A)Tud])) .)},«.LLSA e)l.ilmlwo)ﬁeju

1) 5 VXY OO NV rx) e il e cilse oSul 651l
STM Cj 5 3l pslasi e gl M O +x0++ sum
S5 L5 (Mikromasch CSC12) o et 4Ll
0=V N/m 55,5 eb b ooty i b b 5

A esla
L g 5 A5k S e e oS bbb S D
SaRY) "5 Sae Sl s3me 5 (RY) T
salizal olSaws ol b a3l 05 51 s el ol alons

L sl oSkl bl gl Jlee Sl Ra s

1338 oo cp s Al 5l s ASL e LB mlae s

9302

- Z,
7 =9 L
N
2 j(nm)H;M J:‘éjﬂ)j .bu_»&'&'&w)‘zl
ol (6ol 03ls blE sl N5 bl gLl 28 Sl

J“':’L';s" J:-Z’in da.m)J
Slae S0k Jadome Lot b3l Lds Dbme Sl

J.f_.u L bl CUJ)\ el S o, ‘(Rq) S

~.
T

Db alme 5 Dy soa 5 L3b e JB s p L8

6. Average roughness
7. Roughness mean of square
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bionanocomposites: Surface topography, moisture absorption,
contact angle, color properties
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In this research, starch - poly vinyl alcohol —nanoclay nanocomposites-made from casting method and
the effects of poly vinyl alcohol (PVA) and nanoclay (MMT ) on.the morphological and roughness

properties, were studied. Afterward the effects of adding PVA and MMT content on the barrier
properties have investigated. The results from atomic force microscopy (AFM) showed that, adding of
PVA, increased the roughness of starch film, while adding MMT decreased its roughness. The results
from moisture absorption showed that starch film show the highest moisture absorption (86.25%) after
72 h and with adding PVA the moisture absorption decreased to 69.73%. with adding of MMT, the
moisture absorption decreased too and the lowest content was in 7% of MMT content (48.4%). The
results from contact angle test confirmed the results from moisture absorption and showed that adding
of PVA increased the contact angle from 24.06° to 31.17° after 60 second. With adding of MMT the
contact angle increased significantly from 31.17° to 42.55° for starch-PVA-0% MMT and starch-PVA-
7% MMT films. The colorimetry showed that PVA-didn’t affect hunter parameter but MMT increased

the transparency of starch-PVA films‘and the optimum content for transparency were 5 & 7% MMT
contents.
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