20139 SES| AL I

Tolt
rie

HC
O L.

BAHH PEHS F A
FSUM Axa 365-853 5 AT 2% g4 370-95
SSEH0|0] FYARL 446-909 7] &AA 718 A5F AR 19
(F)-2EYA 430-030 737) QLA LT HhEE 615 (F) = RFY 2
(F)SZIMo| 2 121835 A& BRET 4915 1601 KGITAIE 235
(F)F A8t R&DAIE 448-795 7] 8RAA AT AEF 39-3
oA DIZ(F) 156-012 A& BRT A5 39567 Erldeter gy 115
AHl IP KTC 461-824 7] AGA] AT ElE1E 7138-3
HEEE(F) 356-711 S AR RS A ER ()
MEHUE(F)7|&A7L 425-836 7] QHAA] A3 677 58F 3013
Mlstst3y 425-836 7] QAN LT A 675-4
(F)ot= AL 7|&HTY 449-900 7] A 7138 Hete) 3141
(F)LRIHRAIA HA 431749 77) QRFA| BT TALE LGATA 53387
(F)Axstet 7laenH 305-380 o 4T EX15 1041
(F)8zAnIE 71edTA 443-270 77] YA BB 0195 906-10 3%
YRz 437-010 77] Q$HA] THE 3322
e L 305-600 o 3 A 100
steiioz SYaTA 305-804 R4 A5 6
(F)=d 431-080 7] QRoFA] BT TAF 183
KCC 3YATA 446912 A7) 801X 7] &7 nfEE 83
SK#|o|Z 463-400 A7) = QA Bek w310
EHxl 3|2
TAEE TAEE EMEY
st (F) ) ehst zghg st
Zredjstn AFASDI SEREEE
A&t AZgdieta AR AT
Addistn Agaelredstn A EATY
st FL A& A dhetm el Folofshm glpn A
=3 =A T izt SFista ofl)7t w2
Feudsta Yt (F)Shsgehofo] 71&ATA
T237)14d74 FEX(F)
SHoA st Qlalg g HEst

668 | Polymer Science and Technology

Vol, 24, No, 6, December 2013



(o]
ol o ® W
&0 e o L
~ O O B AR %O e b
! & B = o T %o TR
e > g T %o & R %
% S <0 o N 2 R KO X AR KO
T RT , : Ao Mol X o
= = mo o B i) B —_——
W_HA %Mo% 30 ﬁmO _@7 WMM N N To of U R
< o e N R i T o o N ol T
5 s ! o - B R 4o RO W
o ol =1 ™Y K- ) | o — *
mo| ees il % 2IE 24 &+ Wi T
ur o Cac) ° R A o SO s %0 s Bz
" S S o N o F N b N o NT o W
NH | Ak "9 o I ¥ = B AR T fval ) \—
o M%% Ro o o Yo o i %w% i ﬁﬂ R i ) M Mo o] i i
3 ; o T ® 7 o A = R i ﬁ AM 2R T B Y
< BB el Ho R T B AT T o R T - < i A T M B
Q B rE N ok N B E N O AR RT R E RS &
A am R BN T RCNE T ol R Alo M ] o N 0BT ECESE R AR
H%ﬁ%b%%&ﬂ%w%w%§%7%@%%%%ﬂﬂﬂ%%h%%@%%mP%H@%ﬁﬁ%%ga&a@ﬂﬁ%%ﬁ?%iﬂ%%ﬂ%%%
R0 o ‘077;xio%ooﬂ@ﬂﬂ%ﬁ@@@&ﬂ%%%ﬂzﬁﬂ%%AVTul&&u%W%%u@%%%éwﬁﬂ%ﬂ%%%%ﬁ%ﬁ
N o RO KNS BT AT OEN NW AT R A H o N e R0 E
7 &
— — =
o — < i &
o < =< Tt = | =
o 5 Tr.T w8 £ g_mgm Bo= ES
D W OTT_T T = F_"F LIS e
. T T e — < 301 7 &I m_ao_.._ o = OH o pren — = = = = O 5l ior o
g SEEE_ dghroy oiednfiufg fosp o EEDRS f@YEP =0_T@ g lo
Ll T I R S i B 3080 ROl K O A Uy cHonM KE<IH wE_TH = K-
= A R T e L R R FHEYS Seyaf _Toded Ba A
ﬁ w???éﬂﬁm%$§§%%%WMﬂEW%@M %%&%ﬁ% DEmeE §W£Wﬁﬂﬁ%ﬁ$% %% %%
o ETSoTaoToRsoo TS 00 0 H oot H 1o Lo i ClOloKE XROMIG 3K KIBR <<l K3
SESSSDIo U ot osouoo Moo & K oo WWETK =ZBHNSEez®HIF I HE
-] 3 Mz 9 e o
o 3 =X =T o) o R o 3 Mo 7 ME : w =
= B omE Foibd o N T 2w
Bl e of M N T Afo BR ! Nl i 2o ok m@ fad x e
i - ®OFW T ERw o o WEEW = ° R o
X R il r RO ol Mo B T T T o =
ol @5 TE D OEEETR X T % Pal: 3T = N >
o o 9 g NNT oW N = oo e ‘ i ® e
i ° ¢ - M RRTTW W = No oA orm 2r o e ok o
=< n < X W EHRPERR WK ) ok /U B N =T R MR ;
= = GO S EThm e~ PIRnpIEYE B T nE EE N
= ° 9 o8 ) WA NRT N ) = s ! N © oV
" oo Ewaw FRTHFR Vo REREFBE RSN RE A T T ”
. < THT TP EPERBL ~RFT RPETEETT T =T
5= % REYIICETRY LEE DELSITRIRLEYT Ex ZRT ETE OER I OB
= ol C & NT T R N B T o 7 FERTNT PRI BT TN BT RN n °
51 5% . AR RRETN Pa® seeeeEmheh O TRD ser Re w5
o T AR A o TR TR RT N R ROF R r : DT
o A ] O TRV o M R B OB W T o B B OE ~r = \ J— P *
B = PERBRTEHTCOT I TR B o LSRR N O I gl O R O 0 S B
[ NG 7n§|€ﬂLQQQﬂomﬂﬂnmﬁauﬂoﬂwﬂmﬁ%ﬂnﬂoﬂ.ﬂﬂuwamﬂiuorlﬁx?mo,om.ﬂul;mﬁw%a_ohwo% X AT B 0f X0 R Mo gio Fo 0 X Ko dlo il o
== ol N X o B TNRNHT I RENERET T o ™A 4N W
Em
Sl RO < A
T i i o =
o Bl M._A._ —=
@z g 5 B I 3
SRofM o mawm=_ = o g fg 2E DI gm
meZH W™ wEkE T HE o e mHEE o == v y Sy ) ) nY =
aga, < TCRE Wn @AW Bh BHE o Ga HE ¥EH. YHaFEes EFomEas G
- 3 = = Ty = = = — = LS oY ot lo} 1ol 10 ol ol ol ol ™1 7= ol = L = 7 = — =¢
S Kk 0 hwie aFr Dok T2 ol ® BT 5T DS pEESoR YEESESIIES
xx % B NP XX KRR RO ROROR R =M D ol UelmIoo M@K AT IDE
X R RN R A HH HHOE W M TH A0 fd MUNNIITEENT

669

2
=

20134 12

s

bolg ®M2436




B TH o T ® o} 32 EWE T T 1 o o R E o w
NoT @ T Lo ! R B 3! 1o TH o)) Mo 7 ROFoRO W Mo
Newm Ao " Ao = oF oF T R 4o He N o
BB R i) T NP B %0 o N o 0 o 7T R Rk
Mo o 7t N X 1 To T FR B Bo o) T o o B TRk dowl o
N NoR ok o B I ICNTY R ol 5 W T Hot =i o
TR o T B I e B 4o o el T PUHB MW W
iMoo AT == Mo R RO T AR TR TE Fo T A NoBox) T R
TR ol T o T R W NPT T NTT No® WW o
I e T BRI T HR T ik BRI oM B
Yo Yo ROE g NEge Ao Rem T RIN RO =) B O oo PorET BT N
NE RO R A R o oW NWoR T o N RS RO oMo RN
TMORTR YT o} b TE TR EYER AR 7T AR dof o off T E T B4 L o} TE o] B T R TS MR B0 Mo B o T R R NE A o] o RO T B0 B g1 ol Y oo Ak o ) o B WY T M RE Mo M T TE =T Jo
g T T PR 0 R A o) FO U oo i o N Lo EOR T BT T F TO o R H Moo T A E X0 AR HNR AT RN 00 Mo W RTE HNE T ST N %0 of N %O Ko o AT o) o
RENLT T 00 FNVEFRERETRT TR VERTIRORETT IR NT FTHRRNRNT 5 FH MO F T o of RN T R R oy N
= —_ =
= < —_ =
o o i 3
) — =< i} i3
oF I — mh = = ol —
o T = — 3l . = — T
= - ] o ~ - i s _
= ™ —_— — [ T ——T —— = == — 81— - m— [ — il —
S sommap==AN [k colll~E EHK [ e L N manE 5 o BRI K HooH o
= < ®050 W T S il il ol ® mlod il iof Wl ® —iof <| &£ K 7 ol ol ol =0 dol T IF o ol m ol Hio 30 KT oo HOm %
CEMENBEOTT T = AdFET T <ITFURIS TN T S KT m K &= B o ro o KT oo _—H
Rlgolol K 0o lb< = 0 obob ki<l =l HOG T H o i <| % 5ol ® &I &l To 20 o Jjo Jo = K K oll ozl 90 KK
SEEENS S B 8 ELOEMM HFMS &S5 5 ol K olodod ol ERRHE =X KRR MK KK K&
o o 4 1of 7 50 3B iof T 7 o R g o
e o A %o o 1 o i = x5 = e <0 ~
G cl RERE A oH RO "o ®o o e o e
I o P T T R AL B A T Gl o} B oF dlo oo &
R0 = o o 4~ il o o = o b 7o o 7O T N o
on o TR @ ok o N N o o r ok N o r
oo oF 2 B oo No B T B0 Ao N Mo T AT e} < = o i & A T
b s ol) KJo %0 B R of) T RS EO N ® N % To 70 = Bo ol b
ar e MAT RS B Ao N o cl w5 ar B N
= B N BEAFEE R0 e R G o F T E dof ok ™ T
Mo & PR BUIEFTD FETEH PTFEE Ko o F A o B o R
o o AR OEHTRAT IR R ok 7 E N o WA N ONT
u % * . . * M *
B0 TR oY BB AT B MR L o] B 4 RO BR A Al RO R o A XE R RN AT AR B0 W B BN L o] Bo o R0 A BT AT BT AL bl B W R ARG T R B X B R BT N R AV
7 PR TERHPPET ROV ERFBL TS RPERTE P MET T RN T W 80 d /RN R T BT H E TR W FoFo o T RO KO AT 50 Fo of
# NET TV o T TINMUTVURINT oHT N ARPTNTTRRTNT N ETT I AT TRNRT NN H VTRV TRRXNR T N TS
ak
= —S —
ofl T & — A —_
ol — <l =X ol — < — — — ——
Bl MBI R moEH™  d.—, = Hrk— [E] [ A — | =
ur T OO WS e F s o oM il 34 14 o o= O o W o = = = Tk
arkoolol T K BIIOESHEEE H Hn [ ) T oHEsl wEeH TH o = UL
H W s DT o K ollilull & o0 i X0 oy ol H0 =1 wor ol ol ol ol ol oI W= KO ol o < M™olHO Bl K il Tl ROl @ < 8 R0 ol
iy T HTEHROKMWEROOT T RONT TS & o= 21 SEToswmomkT = MWET PFEMHEHDls oo
= 3 20 20 20 20 20 30 20 20 90 90 <0 90 20 O of HO HO fo) 70 J0 Ofil Off ofu Ro IH I wl B0 Ko kI = Il <ol B0 R RISL mel = % = 05 o K
Q CEEIIIIIIIIAIEIAEIID0ZTX XXX XX VI E K H HB HJEEESEED
o

670 ‘ Polymer Science and Technology Vol. 24, No, 6, December 2013



o
ol ®Ow r o o o] = TE R 7
e o TR ER B 3o % & oo 5 A To T
S I - o & Ul o Do o oD 5 R b
o T ® o R0 NNEFGTT™ o™ : EREELY :
o NN o o™ ) N NNE RSN o
o 2o ) T TR E oo T ) B ok B o R R
_ x° il I T oy of f T O ) oTH N N 1o
o a = ¥ Pk HABERTE N T o t % 3 B o R0 o
M 5 Cl 3 NRE AT RS 5 M o o) RO 2 NN E T MR o
ofl Tl BT 5o e =R ol o] T M) o ek T = = T
) B A ERETRETEEL o PREZLTS e 2y Z ki
=) — - 5=  mepepel—— — iy i AN 80 o [ < 9 o
_._.__ﬂ ,Af N o ~N = NNMNR S o & o) io 3l S SRR A.f,olﬂo b - _,zo‘;lA.ﬂ B -
W R ol - M 4 <k R AT C T ! ~ :
) | YRV WX o o] 4 o ) o Tl - = f — -~
o Eek © POSRREITEASsTS B LEREDEY IERET EZ R % X
% o N 7 N ~o "B RE R o o B N NN ; ;
m 7LAM_.1|:H%7 T,o‘_u R RERERION T T T o B N NRERET T R NWWR W MT
B F N REPEERCOETHETENT RV TS T 3
I o X o Tl oF Sy i 3 o T 15 T | - T = o — _ _ e
%ﬂ%@%%ﬂ%%ﬂ%%%%% ﬂW@%%%W%%@MW@W%%%%%mm%ﬂﬁﬂ%%%WW%@%H%7ﬁWW%ﬂW?@ﬁ%ﬁ
B oR TR T OGE fo M 7o Mo =) Th To == ~h = o = — ! et 4 X T o 69 90 e o WY X K K o X ol T RO oo ofF Wo Mo ol & Alo 9
5 o7sqo7F§z%u7%7%%%$oozéoﬂﬁéigﬂi%ééﬁooz%ﬂﬂ@ﬂ@%ﬂ%ﬂﬁﬂ@%ﬂ@ﬂﬁwww%%
— 3 W
T = o
— & = K
— —opul — — * o p -
g oA oo o R 0 7 o
T reRTEE_ntrear_ H o S
31 B Sor-Groizist T RosIH  of %o 3 = = = < =
©oEREngElaTEI sy P gf Fp___ s _REATEY
N OERSAA B K Z <o F E B ) wE o Fal o N ool SSE S
Y MIZWRRA AT A0S 6 5 AR =%8 BEyf _ouxEEEAAE TRonaTd
20 ISz of ool BRI KR iy Al 00 55wl = o= = - m_wmé_ﬂ =0 &5 OF o #ol aof #of <] T U0 _ 31 X0 & Ul 3} [ ®
D A O i A B mmE X g SHEm HESEZo P POMINE G0
Wl il ol 7ol ol o) o) ol o) ol 1) ol ) ol o) io. s EhD nbD R <0 1of < = =
jol ol ol ol ol o) ol ol Fod ol ol ol ol ol ol fod ol K ol ol ol ol ol BBl 6w K B B ) 0] ol 0 T o o) o N S S
T Fo o E
~ WA i o T E o) KT i
P50 W rE TAde XD X
i 3 R o NT G R )
ool
i 30 i i 70 o RO R AR T ok T S
oo ® XEX Bo TR o) o BT X 0 o
) o N o o NN ET o RN vl
ol oF M- =T %o =M - R _ .
o T Ao N 7 hipL il i O NI o e
N oW X4 o et of RO %2 o %0 %O %0 X0 oo o
A *T 5 . N0 KX TR N e NBmm o &N ~ Nd
AR ob T W R N o ol = — — —
PR BE e § mewm RERTEFIEETE BT T
—_— Ay — 2 o7 ki 3o op) W <0 o= = <0 of o] T %0 TO TO T w—
S L N NH R 5 of wmw g KT X0 o} ®Y X T0 RO RO O To RO
FE R T R o e . wo M R TR VTR NWFENTT N
TR BYAR T T RT R B P TE o NP AR K- F of T 9 T e TN H To T B e NE o] tol R ST ORF RE o e = o N
.EAMOJWW ﬂmoﬁOCTﬂj@oﬂoﬁoUHWomomoWL%ﬂﬁ;&omVoWLNﬂWﬁNSMOMTMLWW@M%UAIWMMMHMWMMLmew,oHAﬂi]omﬁwwﬂrmﬂmwfmmﬂﬂlﬂaﬂ”ﬁmaﬂnﬁmﬂ%ﬂmnﬂNﬂ
o8 o ph R0 5 RN E S %O = WA ok g — e — - PSRN i > ) ! X N E oo TO o) T O T o) B op) ™ R
N NRE SRR NMNHET VRN ANT S 0o WMo MIFIRNE o ﬂomﬁﬂ@im,]_quﬂumﬂﬂﬁﬂn%ioﬂuEﬂumuﬂo%ﬁﬂumhmﬂqﬂ%ﬂumﬁv
3 - =5
= o= ok orl TF D 1 =i 0
- o ei g = &4 = < &l A
i s pE = T 9 el o S o &1
51 & — Y 0w =0 & nd o= L EEES L 5 Yorg mo oW
Pl g —_—— —_— ™ |A_|_§om Bl ® S [y B El]m_% amm._uwwlm@m‘._ opl w_m_,__yu_.._l.u_ oF) TF i< #0 84
ol e = e TOmz_ 3T 08 3 =& rigd —=xEIW il KO qoy Tof - Off dor < dor
PR B e e B LU LI Ul = Eomlmz <= MW NDT = | <ty ol =
QD o 6l ior il ol gl o AT T IO N Fol <1500l ol 4 & A 5 T BIRENH
R R e IS A TS A MMM on OB EIEI T Of ™ & HO LR L U o o or W0 F K o0 B0
GSsffiss BERUESRINUUATERLERSTRR Gadilcadyhd 8 FED BEEAD
i I KR 1 [ 0 kKF == o_— T =— & = — = L PPA
R Ko KO KO RS RO K1 KO KoKom RO R KE MMM MG L S K UL FOH A A EELEME K il bl ol iol jol iol 5w @@@ﬂﬂ

671

2
=

20134 12

s

bolg ®M2436




.

d
Bo
ol
o]
oK

ol
n
wir

0 2013 =

T AUEILHME]

Hyosung USA, Inc.]
JSI Alg|2E)

M %o To Fo W AR ER AT N Y
HE T B R T R o %o

~

DG

B
{Jo
N
o2
X0
o

0 B TH
B RO ido
= Ho "B

i7A]
s24]

t

O
<]
!

G|

s

7O
Jolo

NF BT
Mo 1o
N

*
To

do oo 5

H %o

~o ol
N Mo
ﬂné

o B T
TR o
0 A oo

PPP (Poly Plant Project, Inc)] <1

JAF

3 A NF %o RO T B
T BB oF m RO
rRo o KB RN o

Mo|Z]

EFMERH

Dipak Rana
°1%7]

University of Ottawal]

SKE A0 2]

wOER

7 T AR
3 N o

AguA

S &
mel W S
U&= o
dmr®x M
Xaow &
o KE AT WK o

B A B o)) iof T
o RO T Lo T
B REE 5O OF W

N =T A o 0 T
O TR fojo Fo Fo M=
~

A

=

[

NN S W
=T R ONE o] R’
EREBRNW
NN RS K
oo BO T TE T
~ o T N O
MR L 5 R
lof B XENR TR off
R FoT T
R AT ol '
ol

=

™~

4

reg

pal

ol

i 2l

5

[

AT
nmuo @_.o
=~ 1951
ol ;+‘I$| A
of ®E
Mu_.o
T RO B
U4 7 ol
) %O
N o B
I
Mo b

N

W

aktivel

ot {4 U]
o o 50 7
of NARH o

= /R
o =1 T
) N oE
o Bo o
%) N uf
N R o

T ol ol

A WA ol¥)s)

u

K ol

AR

AKSHAYA KUMAR PALAT

o 9
B B
N3

o}) )
TN
W o
oo
3ok
Mo
i T | |
<0 ! Eo B
) " G H
o T
B o K|
N R
B RO BRI T

TE o

N RERE RO B

— oH

s
of ™~ I Kb
ofl il 1 wl
RO K0 Z0 LY
30 %0 20 10
<0 <0 kE <0

ol
o 7
WE
N
=
o] ;
Mo
~
BN
uAlo mU
N T
T T

o To %o 7o o) [0
- =

H_EHEH
ol X ol ol ol
TRITTT
<0 <1 ofd ofll ol

R0 R0 |0 RO ®O RO

B B
L
H o

B
iy
ar
o]
oy

<0
~B

E|
ol

2AME

o

o

PR

oL
2]
)
N
4]
<
NE

23

O] 113

]

o] =}
Sheng Li

X
i}
T

8T e WYE o))
o 3]

[e)
H
hl
o9

E
]

~ T

=
[MESrHEt

T T E W

To Fo o T T R PO o

BT

GEH
— I <M ol
ER- N

iol ol S T OF
T HHOTHE X
KF 90 KF il = 50 anl Of iof
HOHO MO H H H M

1

g
=4

3

=

[e;
o

=

o]

3]

[MISH

JLtCHO| L=t 0] 4]

672 ‘ Polymer Science and Technology Vol. 24, No, 6, December 2013



o
i -
I
mﬁw o Mw = RN B i‘_w% oo R PR
— BE Bo
4 ° % E HEm wRep R N 4w
° 4 £° 3 TRNTYUT TENY  oE® TEE B g} TE oo -
oK w0 s W © — .. o o O el XX Mo ilof ~ N
-~ 3 2= 2 = o o T Ro %0 o} ol N R i 4 N < o e
= © £w 3 BT RHS B e ) S - ° oo o
0 ~ = S NN E oD of RO 1 <! RO H o ) oo
ol N ! O : o RRe oW il Mo = 2 2 {7
o] X b . r %R R > ® N 7o 7 KB
bl i o m%% bR e mRe R T e =T e o TR gl 70 Mo o
My ° i & a W uhﬁoﬂnmoaoaun%q_ﬂ% =R i N 5) Bo 22 P W BEED "o o 2
1 * ~<B <R ~ —— ! T i o —_ [ - —_ .
LH BT e 4n o MR A OED 5 R R w RN o4 TP nNE® B R T 5
5 v L 3 o o BEERETSBETT T o H o RN g Yo B° o
o N ® N i PETYRSERT 32 % B B W — "o RO T A
2 G TR LEEEPRERRS 2R % EREE F TITWLEE A -
o %@Fwﬁw%i%ﬁfﬁﬂfﬂgﬁi%Jéeq cer e b R A o 1 RN o M RILE BRY o a9
AR R Mo %o B =T <o Lo = s <X ) oV 4 ﬁo,_.o.ﬁld}lj.] N . N <A TR o ) %O Jal i ! o}J " %o
N RE W7 TOORE AR x X o & 1o Bo %0 o NH WO N I X BT T RN BIET BT _ « X B No of W e = A
N o ) oR R0 KA R KRG AR N R i o 2o dlo T o T %o RO RO ) o L Eo 8RR GIR N O N B = Fo N o =
clila BV SRR Y 2 RORO B o o [ do - F TR0 H A BT R N o B il oo B T - -
R0 IR RE A A S oouz,_ﬂuonﬂﬂmwmmumn#wm%moﬁ%q_'nxnmoofﬂu%ﬁm&wmﬁAoﬁﬁmjﬁﬁ%ﬁi_zuﬂuﬁr
= wHTE T ® NHEFT D IS S FREPPRVERR T T =z
5 = o W o T H Moo on 1WXZiLXn_,_»u
< T RO B4 GR o NI OB B W T RB
3l =
=Tt — w0 51 u -
] T R0 ol = < <
Bl KE <4 — —— — =}
. Y b= %%am = ®E o & 9.9 om = Iy
= KOO —m = ol ol = — = pamn o — 5l ar <} —
33 GEERTELShiE oMEEl 2 s3 08 zhEE 8% apf * b
dol ot M0 o M UESIE ol TT r &7 <[ B = hL 1o KE ol <Hu 30 =~ it amaisl K W
T O T U S T 0N = ol ™ < m ol Zu ol ~ T8lo M0~ 6 =~ 38l < iy ~ OFl
OH 0 u:o._oﬂanuol_ﬁA_7w_o T T A o 22 5D o5 K <l & Wor e
o M) oT A0 7 ) TOoRH ot o = & B0 I g E K K fr 31 1o ot [
KO Mo %Eﬂ@@%%_ﬁxzﬂ_ﬂ OF ol RO i TH ™ M~ ol 20 30 FOETM Il NE_.M_._J_HM 7T 8l ===k
NELTEREHM EHiRp b ) o T O T NREs S )R Rl W 90 et 6 Tl o 6T
L = __o|._. _W_._._W_.Hm._am._am._ :.&Hﬂm.ﬂm.ﬁ L_._n_.@.._._n_. _._._._._._._._._._._._.m._._. _..__w_.._o_ er_nnr.ﬂlur_n
- Tod fod jol o Iod Kb ol o 76 7o) ) o) ) vl 3l 50
[[[[[ loS o] ol ol o1 o]
! 70 joh
) ol
. M <) o ﬁ ) o ) 5 o]
B B o X ®o T blo o 75 T
3 3 — ° o o on wu“ T
"2 0 Ma7c: o * © RO
~ = o — 8 .r,lw mm.m Al B T M
o °© a2 5 2 <0 Ty AF o} xR iy
= L o < 9 M ob LI " K
Wo o To o | ) - o oF N A].F
T O 50 o il I o — — 0
a8 3 by L = BN ok o ok B
B o - oo v E =5 Sk ez "L B ¥
4 LN T B BB W o : ve o eew R .
. 7*,r‘ ® 3 Mﬁwﬂ =% N < zﬂw Em whﬁoof.%?*urm . m o
—n] T * * " ) [ L ) ) T = = . —
MLW m.m 70 TT@%.L sy i o N T mr o N - %0 M._,z|,_m.u 70 TO ol % NR B~
1MmTX]o71ﬂH%ﬂHéoHo£o}oio q.A_.oiM ;&ﬂoﬂquﬂoﬂLMa@auwﬁzToT.‘ | P N . = NE S T N Al =) oty Z% NF =
RN T H ﬂoﬂuﬁomﬁﬂuﬂanWuMongoLuwt@aotaﬁ%ﬁoﬂw,‘%@Wﬂﬂﬁﬁ@ﬂmﬁo%%@oﬁﬂoﬁ%]% S o wem e ko Wi
WM N RERENR jurdiioa =~ = [ f 7 0 T =) Zo TT x TR X 0 o WO o ok T * *
NERERE T o 7u7niou7uiﬂ@m_.,rMLL%Dns,mLMo& &o%lﬁaﬂﬂ?%odmﬂwﬁWo%MLlLUr_EEioﬁATﬂzT,&M_ o T T
uo7i%%3%%ﬂ@ﬂﬁ%ﬂwwﬁ1%%%&%%&@%@1Wk%i%
N NS 7Jx|ﬂuﬂo¢o1rl1up a X X %o A
= O R A Aok BN e o o N
; —
o= KI .
=S S EHEW s - = d & =
= [ELIg 5 — ] = i ol
Afg PEIENUZH H = - = = T O Gl Y%
mmiﬁwimuima P z T oome & X HE + SR o)
ﬂmmﬂaﬁﬂam%m_aﬁc_o]mﬂwﬂm I]_“_MH”.E.__!.H_ L_l.u_n_ﬂﬂ_._._ﬂoq ~ mn.r]m ol @l — Bl oF —— <
4 4 < loheoEnrrisosonaas FEfBor  HeWz goH W 1 . - T HE T
$%#%WMWMW¥%HHWWWW@MW%M =S Re o ﬁﬂmﬂ B o ﬂﬂﬁﬁ]]@ S T 30 B
T ENE X KE SO S =250 ol = o w X Al = 5 = o Ml x — = e ol 1o T 7l K = = — 1= = MHo xI
SESRSNEE LS5 E 55050 E B R R %ﬂ@%ﬂ%ﬁ& Mo w2 mﬂ$ﬂﬁﬂ% mYEhowy _FE
oEgl gl ol SOK O K OO oo ol OF o ol ol & = a0 IF K K X ol ME T o <T  80H M0
hilrihi bl i o R R RER R KK MMM w P,
— = K2 K- RIKE KEX = o | ol ofl 1l
RHEER EHHKHER & xR

673

2
=

20134 12

s

b71& 2436




T B T Mo B = B o
= o7 T Ur T %o oy rIE p —
MV T T %o %%{L_ooﬁv 9% W%HE?L TR E RN R o oo %0 T ol B o _
NELPOT T BREREREN RIRUTE PEAEP R R T RRLIESS S yﬁgﬁ%ﬂ%@%%
_ Mol o o o %o %o — xO r
o = TR o e _ NNNNNT Y0 0 0 B © <) %O N RR AR AT TN — ) s
a , < ok i B A BT R = o ) — 3 TR gpo oK
PR ERENTE T CheTLRERT ZRIZEE FRE ARG UERCORER L 4 REFETTAE
" e H NG M 20 RN T N W%g@fi mmﬁ%z%$ﬂﬂﬁiﬂﬁm B @Wﬁa@ﬁ%ﬁﬁ@
& — = S NIRIEREREAI TG o 0 TR — N = ! X N o) &
T R B BN L FRo oo W S AR ERRE DT o R
o8 i B ol 2o o] o] o B R el : ol ok - . R R o o 5 R
S BRD GebeofEd ZEFDTRELY FREOEETE  SIRRGRRETLEETLY SwiE wRE®)
Hoge  RRE L ooFo W W T e TEETITIRS RLILTIA SO S A O A i e
= P n < o f? NERE IR o T R NMNMNE T M e W RE R N X o To R B E o B R W R
K AR EE R e XNy & = B © HTRT O RRR® N W NNNTT OO0 WK
Moy BTN R EH BRI ENE I TRB G T 5T P T o = el . R% o o X
ﬂﬁ #&H%Mﬂ%%l¥_% 1%H;%%ﬂ%m@¢@{%ké%%ou%@1§ TH R el FogoAr ol B o) R Mo e kR B o B0 R B o
e RRHLTWTER g 3 %ﬂ@%%%ﬂ@ﬂm%@@%ﬂ%wm@ﬁ%dﬁﬁﬁi%¢ﬁ$ﬂ%% FoE GElEErmaE
~ j— o] ' o0 N NERERNEN — — =ty o = _—— iy N pr K N X
mmztﬁ“f%%ﬂoﬂomﬂoﬂe%ﬂ-_ﬂMmu@a%oti_%@o@aﬂdﬁiM]io& £ 7719Mm.o_nooxozoi§o Mo " T RERNE W EeT o N
BH OB T O ATEY MouRm DT R D TN Tl QT REMB RGP T TRH O BT BB H T NS ;
NE =B of :Lﬂumﬁﬂﬂhﬁﬂﬂimﬁ%mhwomgﬁ wnm b aoaim% X0 £ T W X No o BB T X0 T o M}oﬂ TWmm%Wﬁ%@ ﬁ_yﬂjoo FEHF YA REE
%o %o fir "B A T %8 op RO N 2 R0 RERE AT ok 5 M A o 70 "B RE RE AR X o) 3T AR Xo o o)) B T X E RO o) B =
BT NN HET o = Yo 1o oy B ! N EO 0 oy B o) nby R Mo
oRNRNNEHET SO %oi%{%oioﬂﬁﬁ%%ﬂﬂhﬂ%
orl
ol —
- _ i =
HE g o q i 0
T o or o v &l Bl = =3 — ol
ST I oo Bl i HH (el
%0 o i 0w = ~ L T
R0 RO RO = KE wor KE H & g
i X ~” % B o I ol < o]
i EE A Bm
]
o)) 3 G r
" A Bhomgd LTH 4T TROP E W
N T of 7 BooedE TR PFRT T
MWA o ];ﬂﬁﬂoﬂ <) N 7niL 5° o N ﬁnmﬁmﬂqiﬁ ) =
3 N~ R i . % B 3 "
M ) PR ® g 7?@&@;% BT RETTT 4 T
T " NLlTe i PRETRES BEdEwEed ) @
= 7o - o B g 4 T® NHFTWPo X NWT oo W 4 T
o 2 3l K A N A - e °
MuB = ,Lm R T o R o,_m_m,@ﬂ ooqfﬂ oo Np BO B ok BT AR O M T MW B T
< 63 oS S {Jo o B ,_éo jof o N ; e X
o2 . ° NN AT W E b o b N RN R T B T R
5 & 5 o o & N B b TREETH b RRITGT VR LG
= 0 No o o~ ! N B N P | = L J—— * * WO ——
. T8 r 5 o B OTATLET T ﬁ?%ammﬁ§%%m%ﬂﬂ%@%ﬂW%ﬂf
uy| - LD . a T 5 NRNTT RN o ﬂuhﬁmﬁﬁﬂ%%%ammﬁ%éﬁ%?@oﬂlq%
= —1 [T . DURe N o o T [~
e o el G o S B o s o o . Mo @ RRTHe T 0N BTN
o BT AR R AR R BRI bR HE BT E @A T T AW X TR oo 11 o Mo L) B0 o G B° 5 9
o WA RN NE N nE o R ~ o KE T T WA T T AR BT S-S - e ) Bo ofy Gl B o o) T &Ko O A o
o R R E A AR p oA R - A )
=K - NE R N N NEOE QR ORI oo 0 MM B B R
= < =
ol t [y
oT M._ — [
B =% =3I g
uir S tT=S g
5 Ng CUdFE E SER8E 2 23 oy
oo QX S oy o i ) [ 235 ol io el = =
m B oF & Mof o 3 4 oo lH Hn —, S ol fr
3 %@h%%%ﬁm téa%wmmﬁ%%mkﬂw ¥ TP 2 = @ o o K
2 @ﬁﬁﬁwﬁaae%EMQWWm%g0cﬂﬁe H 53S0 orooar T = = ol
S EbEEHNE NI 2852283 g 2952 oy 20T i) I %0
o === = ==2= A RS o S RO 0

Nicolas Le Boulicaut
°]

674 ‘ Polymer Science and Technology Vol, 24, No, 6, December 2013



20138 = EHS[RAL 2

Tol
rie
oL}
m
o

[S=2rista] ASA ANA A e 2R U g ubAlE dhobs ubEg uix g’
A3 AW QA D@5 e uAE uhdd urxd wels 9 |
AER A wme ugs ueg w9 ukEs wjsek Wil W
uhald g E WA wold AR’ wAE wEE Ay Ay Mgy
oJFA 244 XA oM §AS MEA AYE E£FF SuH $4o)
A o) ol%L olsld AU $dF A0 AFE A58
ol BEF FAY FEA BET AW gEy gd g oNd
zAw H459 HeA A dEY FEHS AT 253
[ =Tl i) A ATy &4w o7k olnE F4 {F71EH FaY FeT oot
ol%d |43 HF FHE b aHy e fua
[chRAEnrE7 |29 ol71a” A o] o]AZxl o]t o)W
[S3thstam] AW Y 994 A4e 999 o719 elttd ol ofvg odst
[Solcistm] Amek ekl AAS wiy A oM olBE oldE o = e
WE7] oleg oldd dvke 8% CleP oS oldF ol ol
P P ES o1g o] Fwl o] FfH o] o|HE
[=ysta) AEE A Q9E AW UEE 12l oA oF oldg o13d
g olshe AAe WA Bol% o|4E olgE oldE ojFT o|FH
zHle] 2HE 293 s T3 ol&% U3 daNl dFEY FaA
Do Thu Trang B A Ay AAE 4 A AN
225 5 =z = =
[=Aihsta) AEL AN A3 A Ass Bes gow AAA A i
A8 AE AuE e WA 2E 2dy =AYE AL xS
=R=Ea =4 mUe m el Mmoo ulH A Hoold Huls
71tﬂ§] 712=1) 71}&]01 INE 7loi= /<]'\__r_ ZH'B‘O 5]"('“ ]‘_ a\_‘l‘
g=re = IS = o MmNL o 21 2] © =] 2~ - A Hod 9
719] 1 7]05] 7]ZOH 71}]‘{ 7];(]/*\* E]OU 5]727] 5]%‘1 5]“l‘ﬁ ]T_ZH
nET mEA wmT 1= ROVNNS= S A Ao Hols =z o] = | sAs
A2 AT AR A DHE H&A HAs HAY HEK A4 E
utle w t\f* e B BT Fx4 %387] Ho Duy Khiet
AAA e PEF PRI wEd oo o
Lold AAA BEL uE oy i Jennifer schultze
wa AU BIE o= g (M Etcist] ZAE AW Ae7) 72w 1Ay
MLef gl wEEN ubxs) wAd Ag Al AwE 28E A4
WAA Alghch 7hpa] A= sl A9E AAF Aad 28 F o8
ARl Ay ke e Al SetE Mdd S SAE
AEA HolZ £719 L] £HA W53k ueld HAE MdT AAE
=2 BCrw B 3 66 & Al Do 2 _ o] aex]o
W7ol Aol Aol ARE A7 MR A ol A2 2y S
A2z Or] T EW T oAk o 2 % A AP AR N e
uot] Tm_—l—ol'nﬂﬂua ‘ITo/(H o ~ ° -
00 Ozlo] 03O 90 F4E ol ol olvlAt o]+
24 9 FEF &AY o o o0 o]A]3 5
o9l g 29k o]tk o]whn] o4 o]gnl o] gk o] 2% o]Xd oldxl
- . - - ol&g)7d AFS AAST AAA ALz
ol o]AF olElR olHlA UFW o mwr wmAle oTiAl e
AN AT 48D A5 A A Aue e 29 9@
HAE Aok AAA Aol e el HEgA Heg 7l o Eger
576 ST e 8 Sy = S AL Slal sleo &l
AFS AN 298 28H £V E ool g b ase sed Sy
A Fud JEW Ee W R IC R i

BUI QUANGNAM

DUONG HUU THUY TRANG
NGUYEN MINH DAT THINH
NGUYEN QUANG VINH
Phan Vu Hoang Giang

Al Sl #aldl Gunasekar.K
K.KRANTHIRAJA
N.S.S.CHAKRAVARTHI

Thota Giridhar XU FEI

]

[BEMSOetuEE S EEtAS) o) 5]
ER I 47 o oldE oldl [M=2i 2] e aie vt oo
[AtHCH5tT] Zom wEs ued ke oA [MIEcHEtw] 14¥ AaA ek wad &EHedd
S dvl cls = 3| I
448 Avksl Holx FAF B P
S o= B2 l=tami) Ugd dgd olvs oldT
[MZHatm] Mg AEd 2AEd A7d 25w TESL Le mae e s
s . Dl b
478 7497 v wEy wEA [ZXEtu] A PeE vy vt AAS
FaY HAF fAE FEA FEHE [S45tm] e nad BEA Qs ey
o227 o]4=% olou} o]Fu] o]dHA HE7 AAE AUG o] g
QAN 2gE zAM HEd sed BT s ey FEE S
FF Baol 3hulx olA& ololyd olFd YIS FulF
[MEntety|amista] A Erpv] ol3F ) A" HeAd s
SrHat 9 7roF ZEA pEIE AL [OFzCHEtw] AFA Avd A" AASF 8 E
[MELHSHm] 7HrA s A3 aFm A azol A0 E3 ople
UHS ZEY AuA @M 72 % =7 AAS 2F7d fuke oA 3
AAZE A DA APA AU ol o]xA o]Fd ol W&
™oL = ae) ™oL = SRS S - o Xﬁ}\‘]z__]- A=
A9 Ags Pud Anm 7ug 9l HFTE
e O . 5 7] 6] X 7ol ZTol 7%
AW e AR QA e [SMIchEtm) FAg Fud 72EA AES A
Aol Ags e A7 AA ARE Aud Awd d¥s A¥E
AR AR AFY AFe 173 2AAY AALE i 284 0A4S
ARE AAE ARG el A A7) AES s FEAS wvof
rx\_n]“_t‘rxx_o nHert\ﬂ_ﬂ VAL AL ° -
AAZ 728 15A 71 8 7183 R e N e R i el
A @A BAE B oA 23y U vl vhERE A il
wlAZ] v w wholy whHzE ukgol A E9E 9 FEYH FAY

TEX et 71E M24 3 63 2013 128 | 675



676

O 20138 EH3|A ¥ 3|9 Het
ARl Alsfzl of2El IEF fEE oFH ol ol%3 o)W oA
fFEd o3 o]&7Y oldF oj&3] oldF oldT duWs J&A”
olgk o] g5 oA oA oAl el AR AoE A3l 2ot
olFE olEY olgF ojdF olsld AN 2y g AR AR
YIE oA AT Aed g Hote) Aoz FE @
A A Qo gAe BaE F o A
240 2Ae 248 248 29 BN iy 2F% Ayl Usd Had EFd
Hir' HAdE H2H Hed HAd FEF e Aud o
de v et A AR A4 [Zistm] 1FE Aed A Pad A
Fed % 9 FAY Aastha ERIIBEN B Fhd BAS
Tavakol Nazari V.D.Babu W)y e £¥A 94d ool
[FEatu] Age AAE wAE A & Al FHE EAF oY olFv] xud
M 4EH o] £ olPE o¢F 87 HEd AN st
o1A% YWl PAY Adas AL EALgEvtolsol ks 8] #)g
sheieke FEd [Atolatsttistu] T84 ofte] aAlel
[Enicig S i) Zax aAz g A Ao [&9irhatm] o A2l
HEY Awd And ged 48] [Seithstm] B e AT n8Y Tas
ARE AdE s JEA e AU AuE ARE AAE 7154
A E wE g mgo] Aele Ao e A4 Dy
Sl ek vAE M A8 499 ARF 498 AFE A
MY Mz A FoUA SAY AAE AuE Ade sz a5y
A Al AlolE <Al ]keRl 2 E wAE A e uge
gHd FAA dFs FEYE =9 vl o ukpl o wln|z wlulAd wlA T
Fenl fFAH FEA oA o4 e wge uwEe uau AR
OoJEF o]dF oYL ol&EF o]2F &% Ead Zoe e AR
o3 o]F oA olejul’ o]8 % AAY FEA QAT G 9w
olfE oldx] oluit 9 dam gobd SHd KA RAA AR
Y Ans AN derd ddd 598 ol o] Y o]Atul olXd
e AT Aed Ao FA olAE o]y o]A3t oA °o]FA
A9 2719 28] oket Hopd oA o1Fe ©]FY YL A
|fel HAY Had sy doks AR Aus Ade AHe zme
¢ TA4A st zuld A9 2H3 2AE zoly
Gitish Kishor Dutta ShanshanChen zolA %3 Az HAY I
[SAtchata] (e AE RS Rud w2495 R ) | AT
o e ued v wAY B [E2015tT] 7= QH 5 Rohan B Ambade’
AdE Fulg (=2 aichsm) WA AR AYd nav 395
[OI2t0ItCHE! ] ALY 7Y 77t £8d AAF Bxd Aen P 2w QA%
H0A AR Adgu P gad A7 AeE 7 W AHA 1A
s AAY FUE HAHE FEY Aol Aero 483 A/ 424
[2Ix|cH St ] HAPE Azl Fog A e A%E AR AAE AN
[oIXMCy&tm] AR w2z} dnjs] A FIE A% v AEe 95 a9
[l5tThatu] Y uAE AeA ABE A2 AEY A ¥ AT BHE 2
Al AuA ARE A8 A5 Hp s whge ubd S wAld g
HEY A8V Add A WA B w2 wiE 9gst gaxl
WEE wAde e 9dls dhEy &G EXE L) T U
e RO R R S B B R I K AEE AAF Qe <kEul kot
GHE edY SAY F9Y KA G AFA L5 KA o)
FAE &5 &AA 15T 0w olFtd o719 otz o]FF ojnle
oI’ o]zol” o]5g olA& ©]7I ojFo] odE ot olHE oleT
o1FE olFw o]F3F olAd oA oj&% oAl oAy o]Fd o]F4
o1x7 ol g & v AAd ojEY oAY oldE olazt olfd
AGHF A7 Ad 249 = & YA UFH YTE AT A
FRA AFI ADH HEAd HEE AR e des dER 484
HelA Hskd & F 24 Juet e Y Ay A3 xats
FA it 2 2dE 23 AEA
(RSAIREHTH] o183k Hdd HAFTW HHE HAds 9 3
[KHE ST A] W kgl AL e Y gy
[Futhatm] AW GaE wFHE uhgfi vy At Graniel Harne Abelido Abrenica
Bl e e A 1 < ) B - R (B2 |edT e A AL SR AR
z2H F47 Argy Aws AAsE A3 gex
[msstm] BET QUG QA e 0 AY4 AE WS QA PAS
7915 7128 7AG A 714 AHAA GhE wollx ghels] FAW
78 78E 7185 gt oy wHEE Ay R widA] utE
S P VY U e SR MY A Y5 AR
WY wale wWdx] AR AT 5P AT AAS FE Ao
T34 Fdd $A A A Arty A e fed FEd
oBA ox% Holut olg$ oy &7 OlEE ol o]FR oA

Polymer Science and Technology Vol, 24,

No. 6, December 2013



Mohammad Al—Mamun

ol WEET oW E dodly B oy N o} B W T 0 R G B W o B T T
B0 o MeTOR ol X W X T NN od Ko o el ol Eo R0 B R T TOR Mp EOR
or NaroEo R E o % o TFNNET W XIS 5 oF R TN W ko
o R Tr B ReTm R %ﬁoﬁi%%ﬂ%%ﬂﬂﬁi%%Q$J?§
oK Abop e AoAE W o PTEA T o E Mo N T A w0 o] BT N ko o)) F RO
=~ NETFe NMTETHh THEEANNETTIILIGET o v YT B
= o
oF T B BRREERTEDN TEXTHNETOHFPT R B G TEF TSR
ol B Mo TN T WSS HY B R QY e Y Lo R B RN B ok T How)
B Moo NHFET T AP BRIV NNIETECDAET T RTR M
ur E _ ; 3
| TRE TEETRI GRS EF T B U ERERTRT T ERT O
L %P T E REPNTHTRPREEFTL ThR PP R PO E FERE X E
b To o RCHANIOTROVTFTH LW HIBRONET HT BT R0 R NME <
— * * ]
Q BN BN RO B B0 B0 T B e R oA BN BB M R T T o @Il T B R AT o B b B N
do ) BO R0 BOROT KON KB DI R B Y ko REROROE NI T Mo Mo R TE RO T B o) R BB T
NG DEH P HNHRRROTT T M x o OTFENETEFRFPRES S 8T RN R
= o -
ol — o
=B orl < —
B < It ofl o~ of
U~ B el - — — — —
o K8 el H 5! 3 !
<! T K ~ 00 il ol ol ol ol
20 S ol &l 5 o] = = = T
i | X LI =2
* —_
o R} & R E %O R =R G oo T RT T T oo of BT G K ol oy 3O B 5y ol T Al ol Ty Fo T
= B E TR R W TR N BB X E AN E I AF R BN
N WRRRERERET WA o &I ordks o 0 o ®TNMNM T oo NNE o T RO
TOBRTHIWEPEETHRIETTROPHITTE ® B BT AT e N
B B o TOE T FO N B Lo T 0 ROT B TR W T MR AL X oo A1 o Mo 4 X o B0 R TN
TP RRRERRTET TH T ok o0 WM H o RN o 5 RO
Wb o B TR A4 N B0 B 9P B oo MR B Y Ko bR Bl oo i B B R B TCBR AT Lo N BT R ol <2 N B K TH
WARB T T me < Mo B X R HR Lo B R RN A RO Moo TOT R B oo B T FOH AP
W RFERENERERERTTFIPCAETT o0 RONTR o X AT R0 2
* * * * 3]
iof 2 RO o1 T B W AR AR o B ok BT M BB O M T B T L WA T B ERT PR T
AT RNOAEATRRHEPTPE T RLFERNPTRAPT of T B AYNERENT C
TER NN REFT TR E 000 PRMRE SRR RORETT o0 M E
. ) X
o BB R BT TT AR ol R ol o7 el op) O N B TR B0 g o T o] off TR N L o RO N e TR TIB o g
RopoE o RTEF YERAFRRTHRET U PPT RPR T RRB T G RT XA T B BB 3
TMI RN RT TETAENT T o FONTRTCFTRRERLRYS o RS
=
ol
50
ol
=
g
— ilod —
ofl 0 .._I.L
< oE il
~ [
il = U
) CE |
i oK
i IR

677

2
=

20134 12

s

bolg ®M2436

[Johannes Gutenberg University Mainz]

3 el

7

3]

Mohammad Poostforush
alg w5 ol

ERE
A8 2

27| AATH]
e E=mEs i Eliml|

b

)
S

F

()

k<]

[
[




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




