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2 o: EuEd JE 2 (PPE)/E2|olv]|= (PA)E 222 3k BA=E 4435 9dtd
FEfHA aFo 2ejdo] atxed FFA (g-BS)E P orldl Elopm=e] wdy]
A opRl7|g wAo] & FHEHAE IZEA g-BS « & =93l BA=9| FejEt
B 71AA A W3lE AT 42 g Wt ol A& #At
slo] gl PPEAe] =719 oldl e 71A|H A ¥zt AMgd g-BSe] 79 #5719 8
27 2HT #AE Jepila. EA=0 HEYT WA g 28 E 9t g-BSHEE PPE
Al WAATIE Rol Fasta, oj2d 47z Y2 g-BSH T Fejxede] s B
Aol AAsHA FAE o shedideh. nFHHH qszEd Fo2Ee ARl dAEA
IAE dEdlA, g-BS x ol EAjsls FFRH QY] dgel RAU, 1Y =717 AR %
Fole A&7 £ A 2] ARHo R o|FoA|A] Rl 7|AH JFo] A=A
B AFoA HEE g-BS« & AR, EHEd JH2d B57]E EYUs &k 7]
&0 A T A= B4ol BHE F dov, A Ygo| Bt $48 F£2]9 Az7 7t
Tie gUdsH

ABSTRACT: Compatibilization of blends based on poly(phenylene ether) (PPE) and poly-
amide (PA) has been practiced with the incorporation of a copolymer formed by grafting poly-
styrene onto polybutadiene latex (g-BS) which is further functionalized with maleic anhy-
dride (MAH) (g-BS * ) to impart reactivity with amine groups of PA. The major focus has
been placed on the effect of the various structural factors in g-BS * on the phase morphology
and mechanical performance of the blends. For the balance of impact strength and heat
resistance, it was important to locate g-BS * particles inside of the PPE phase, which was ac-
complished by the proper control of the molecular weight and amount of PS in g-BS = . For g-
BS =" s having constant molecular weight and amount of PS, the reduction of MAH content
or increase of rubber particle size in g-BS = resulted in the increase of domain size and conse-
quently loss in mechanical properties. Based on the comparison made with the conventional
PPE/PA blend comprising MAH grafted PPE as a compatibilizer, it was confirmed that the
comparable level of mechnical performance can be achieved by an appropriate g-BS » type
material with improved whiteness index.
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Poly(2,6-dimethyl phenylene ether) (PPE) <+
e vlZe] General Electric (GE)AlAIA] #akg
olF Hold WAL 7Idte g 3l high impact
polystyrene (HIPS)7te] BR= Hel2 §8% 4
2271 H%ed, Hay HIE H4LA EW=
g et Yoz a3 e e YE Ve
9)3led  polyamide (PA), poly(butylene tereph-
thalate) (PBT) F7¢] €=2¢] Jei2 E&H2 3l
t}. §3 PPE/PA +X& & 74 A9 dHE
ARHo g 43 B, YA, WEAA, 19
I W Fol o8 YA Ldsod, on-line =%
(E-coating)o] 7Fs& AEa o A5z Ay
FA o]},

PPE/PA<] 44l 483 7|2 d¥9 EF
QA F et 9lEd,? 2 maleic anhydride
(MAH)E /HA1Al18} 34 PPEo] =3s MAHY}
aztzed PPEE Az% ¥ thd dAdA PAs)
9] EPAS) F 7t wgE FE3kE Aol a2 F
¥ ugolth ol8ld 7|&& MAHS9} PA9] g3l
ghg-o @ I3l uf 9 g Aoz QY
Hx e AHeo] Ao, styrene-ethylene/butyl-
ene-styrene (SEBS) 7} zZ& 4% BY FFBAE
FHARA R AHGEIE oz PA Al
PPE7} #4ts]o] Q)3 of7]d SEBS %7} w43
A AL olEozM oA AT A 7)A
A Ao g¥o] 58 FA 9 Azl rFedith
a3, §HoRE o] 7|ge] olu] B3 FEE
71€<l 8 A[4HQ FHGo] ATAY R chd,

5 ZAYAM =, PPEE MAH=Z /Bdsld wvgA
o] Rojx|ul, HFAH FX ZAAEL A Mol
ol g A A = o]t} ElebaEe 2MAE A
f3luiEte g Mo Y EE e 5 ge dRel
Act.
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wEtA] & dFoM e 7S 288 7ee] 9
< a8 B rledoz gy PEE 1
QtEle] PPE/PA BAS=E F43istaxl sy &
Y247 upe} o], PPE= polystyrene (PS)2 &
FAMNAN 3848 71A7] P, SEBS9} o)
styrene A ¥& ¥ ¥ 1FELS PPEQ] 7elsl
EFH g ALY Ak 2 o]H ] ATFE
A A HE die} o], PAZL A& g2 EA s o
AEA e AAEAY A 2T qAte] Azt
AAZHRT} ool HAJ-AAde) Helst Hss A7
e nEA A £ aFYE IHs £ R
A (PPE+3L5) 9] A71& 1~2 mmol3tE A3
FAE Ao Uds] Feanr>? o] W, Eitae
A7l A& Babade] 249 Amvld meiA
H3lE = Ao] dutgold, B F g3 PPES}
DR EAsle A DA ¥, & AR
e} AAE JRAA gk o3l uj - w7
A FAeEch ok £ WEY AN F
AR7}E BHog FUF 1T YA odd 9
327t 288 Hed, AdAoz el &
%7t & PPEY| nFYAEE 23A7 e Aol
felsicl ol@d AP uEsl, £ dFdME
33 Ao Ztz}t 0.13 0.3 tan¢ polybutadiene i
5 2lel Ao styrened I2}EZE FHA FFEA
(g-BS)E A =3tn o]& MAHZ /4% % PPE/
PAER = L3l 84S P74} 51
ot B8, JEA0Z o-BSE AH o g da| 2ol
+ HIPSS} FY3Aw $ad AL 159 Hi 9
7 ZHAA 71Ee] HIPSS 2 9 2-3 ume] uf
2 2718 A7 Y& PPESH 3 2444
o|#2& W 2 =V|7} PAQSA] RlEl) &
TFE= FEol3E fA=EE ol Brbesit. v
o g-BSe] 2R 4L AdH oz wjg- FAy] Wi
ol PPES} PAQ] AWE FUsA 238 ¢ Id&
Wt ohijel, PPES} EFEANE o|Fo= 244
ujzt Bop o He] 2718 e EAE 84
& 4 9= o] gtk B de] Fy sBEon,
A HA 2AH & g-BSe 72 % AF Ak
wel HF AzE BA=g sAE Jgo] o B
o2 Wsl=A§ Hrisi, HHe BY #¥& oF
= g8 i3l zAbECh
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Poly(phenylene ether)/Polyamide B-# =2 A& 3l #5 AF
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AR W EHE HE Aol AR A2F PAS
= (F)ILEY F3F B 30000 g/molgl
KN-171¢ A}8-39]x, PPEE felde| &x7} oF
216 ¢l A& Asahirle] A|Eoz I/HHEI} 25 C
222§ g9dM ZY3U& = 0.28 dL/gdll =}
P AfE gradert HBEHAJT FHEG 35
24 SEBS¥EE 74+ ml=e] ShellAtell A #af
8= Kraton G1651 (PS$4=30%, #3437 &
2 =29000) 7} A=A

el ZWad aelzE FEUA g-BSE Ay
938ld polybutadiene 2}e]A¢} styrene TRAE
ukerlo W, o] EFEA EAH 2EE 9lstd
oF 0.1-0.5 F35o| Harzdg g BN UEE
& 27 BN A o X 2N F3Ede 2
AEgch B e A43 o8 71A] g-BSo| B4
ZA3E Table 14 Uehlgich Table 1914 A A%
tlolE] ZoA] 2ElZE PS¢ BExlgre o9& Ay
(ozonolysis)dll 9J&le] T3t o] FA Lol z
zte] g-BSE PASle wrgAdE Fodb] Hsld
MAHS} 7RAAIQ) dicumyl peroxide (DCP)E HA
g2 23 d54E7] OF2E 200 T)dA
ARHA g-BSel| etz Ed MAHS| &&ke A
Zzg AP FREXF/MEE &Yooz A JA
A7 %, Hold BE3r)z MAHe SA43= (1780
em™) o BHE A3l A TH FREA I
8% 23 MAHS o) ¢zl dde 2AB8ES
Z1ges ZHET. 74 AFzAAA R
MAH9] 8= e 3o it AFE vigon =
W3t 495 A)&sta, MAH7E ¢ 4.4% B=ZE
A g-BSE Adsld Ed=d FLsa, NA=HA
oo g-BSste] 7 sl MAHY} aelzEed®

Table 1. Material Data for Graft Copolymer g-BS

M, of grafted rubber size rubber content

code PS (1an) (%)
g-BS1 111900 0.1 45
g-BS2 200000 0.1 30
g-BS3 300000 0.1 30
g-BS4 500000 0.1 30
g-BS5 200000 0.3 30
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g-BS+ g-BS » 2 #7189t 9, /1€ 483
Wimel vl Hrt AEE 943l MAH 55%5-9}
DCP 18R g H7ldled MAH>} 1.47% 82 E
¥ PPE (PPE » )& AlZ3lo] 2= 343190

Bil=o Az= PA/(PPE+g-BS*)/SEBS9
ZAE A8 2oz AAIIEA Aot HA
o] 40 mmo]x Zo]/A7Z u|7} 352 BerstoffAl2]
co-rotating ©]%& ¢&7|& AMe-3le 270~300 €9
zZt 4o 2xdlM 23F 3 £=F 300rpme
2 n3sla FY4EE 30kg/hr2 3] H e
2 A3 4EA SR o3 FFE WA
A3l 2B ABEL 3 AZzHUC EPH
o2y 4 AW 1FE PPEA WAA]7]7]
st FolF zAule] wel PPE/SEBS/g-BS
g 1x g3rasted EAS Fo vhr] PASY 7HF
3l PAE d&4o Axde 294 & HHE
AH2-EH T

AERZE W BN NF 5. 4218 B3
dojzl 7t =4 Bz HAlER 100 T2 #5
He AxrA o 1047 A= dxdE ¥
BattenfieldA}2] BAT800-400 A}&7& o] &3l
AAH HE 2L 9% AHoE AFAHY 23T
oA 48417 WA F FFEHAY. FEAE=E
ASTM D2569] 71| wzt 1/8” A|#ell notch&
WI=E% Toyoseiki Izod A|@7)|& AMH-3ld 23314
onj, 4y 259 HFedl= ASTM D6487Ad
wel AlHE ARl 4.6kgol dFd sl &%
& dHzgAAN AN 93 EBYY e
ASTM D638 #ZAoz A3 AlHE AM-3d
InstronAle] BEFAIE7|2 A2dlA ZA84C B
A= YolA] Aol whg-o] Fre} old WE HEo]
w3E PHFHow v 93 FFIEAT
(melt flow index, MI)& 275 ‘Col|lA 5kgo] &=
o2 ZH3Yh

SEfs 2Hal P BHE 93] A2 Ed=
9 A4 & 260 CAM ¢F FE& Ut 2
9] #FE Ed AlEE AL EH7INA T
o] Wyg A sEA] s oA UE
7 gdde)] gujel S22¥EE AM-St 2N
2391, AFdA Au/PdE Z® AT £ F
AR #u)7 (SEM, JEOL JSM-840A)c g2 ##
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. 8, EA=E9 J7E:s g9 sdde
Reichert-Jung 24| vlo|agEcg Hdslod 2%
OsO 8ol 4847t FAF )4 05% RuO,
£ vapor2 3083 Azjsle T3} Az E9H
(TEM, JEOL JEM-2000X)& Al&3ld #asty
t}. OsO, &= g-BS9] butadiene 154 AMsia
RuO,= PPE¢} styreneid &8 A oz A8l
Hz2, SEBS BEFF A 34 EB ¥ #
Mol qtele], 24 JE-Ee] AXE YA FEE
F At

Ao 9 oF

WA & §afe] 45%91 g-BS1* & |43l 2
A &9 9lsle] PA6/(PPE+g-BS1 = }/SEBS
9] &AJe] 60/32/8% BA=E Alxslgod, o o
PPEANY 2] g-BS1* 9] §F& 125, 25, 28
37.5% 2 W3A A} Figure 1o g-BS1 » o] &3
sl wE Eite] WsE SEMoz #E$ Ay
§ Yehigl=tl, g-BS1 » o §eo] FI1EFE £
el 2717F FAdke e B+ Ut BU=E
T GRS Bajo x4 d ¥ FRe TEM
AL E3ld AL Figure 294 & 4 d&d), o
H 2 SEBS= PPE #ibddl WA= flovt, g-
BS1lx = 432% o] PAAEYoR mALrl 9l
3, PPEs}t nRAEE TS 44 == &
Ae 03 m FEAN ZAE 3un AR FEFH
o] gle Aoz #UHd). Figure 39 g-BSI =
of F¥HFvtl e ARz 2y 2x9] ¥
g Jehigled, #3755 g-BS1 » #3e] F71
g meld ta Foste A e Ao AEd4
AFeERo], g-BS1» & E3ld s gL
styreneAl ¥ 22 2% PPEANe A8A4& #x3)
Wi MAHZ & PAstel w38 Edle] PPES)
AFEARE ¥ B3y A7 Aashs Ao
o} o]E 3 WA, ) ARel= YEeRd uhe}
Zo], Figure 39 yeld A& = YoM g-
BS1 = 9] §3o] Frlgel wel dgAde] sl
PPE ¥itel B#dat 27171 gasol 71z &
7 BAHE Aog HHE F Jon, TH g-
BS1 = 2[4 71 45% 9] R PJEE ¥ 97 of
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Figure 1. Scanning electron micrographs of the sol-
vent extracted fracture surfaces of PA/PPE/SEBS
blends for various amount of g-BS1 *» in PPE phase:
(a) 12.5, (b) 25, and (c) 37.5%.

2ol 2EH7x o ol= AR JgPa A
¥ 4 itk 28y PPE £44F4A 2 37171 A
BolA AAg 2R 34 FAHE fio] &4
gl A7 Ee] Ao A FHY g9loz AgFrt
I BgEnt’ dWE 2w g-BS1 = 9 o] 2
7t uhel gadia e, ol PPES} g-BS#
Ao WAF HLxE Apolef| 7113, L Fad)
A g-BS1= 2] AXelx #de] Ut &, g-BS
Qo] PPEAA olgEo] PA A& o Ege
2 A3t WExe Aavt AskE 4 A gt o
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Poly(phenylene ether)/Polyamide Ed = ¢ Al &3] B A7

b

1 m
Figure 2. Transmission electron micrographs of PA/
PPE/SEBS blends for various amount of g-BS1 = in
PPE phase: (a) 12.5, (b).25, and (c) 37.5%.

9} #AH A3l= PPE/PAEA=d MAH7 28
ey SEBS(MAH-g-SEBS)E 4% A$dT
2g & oy, a7 JEo ojd AL FFEA
o ¥ FAEEIH MAHS &%, Iela sty
rene/d¥o] Ex wsiel YHE #de] U F,
g-BS1 = 9] %)), PPE9}e] FE3 4&A f19
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Figure 3. Changes in Izod impact strength and heat
deflection temperature as a function of g-BS1+ con-
tent in PPE phase.

£ EAEol Ug& F led, ol AFdA,
MAH7)$} PA4¢] amine”)7} W83} aA Q&Ato
2 o]E¥rtn F2Hrh o] FAld U B} A
T ZAe ¥ 29 27], MAHe| @3, 28
o aztzEd PSe BxlEe] o dA9] g-BS«
& F43o o]FoFrt oW, A= AL
PA6/PPE/g-BS » /SEBS®9] ZA& 50/35/10/52
kLo 1=

g-BSe) 1% =79t @32 7 0.1 3 30%
2 3AA7|T ag=E PSe BEASHEHHF)IE
209, 308, 8|3 509to.2 W3IA|F|HA oo of
% Bdco] BAWRE 243l Figure 49 Y
Bt uls} o], ARFEE g-BSe FH{ol e ¥
e zlol7l giAT, AT A& YN E E zlo]
€ 29 Eaje 209te] g-BS2x 7} TEE F 9
73 w8 e Jeida, $A%E B3 Mg $
F38l} (Figure 5). 8, 19 #5A4& Vel
& MIE, g-BSE o|F+= 12T E PSe Exgo
Z7Wtel wet gadnan &8 F lou, Figure
54 & & UFo] Adas Bag 2091 A$r)
H Re @& HdFa ot ol#d AnE F3
& & o, ¥ASF 207e] g-BS2 x & AMEE 74l
PA9te] vhe-g 5% 443 ¥ BA' 45 &t
713 acke oz M8 & 4 ot PAse] v
& B3l BAFo] Al J2FH R 2R
%2 MAH7} g-BSol &Aslool &9, EJ o]
MAH7|g°] PAsle] 8§ EAAY & =& FH oo}
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Figure 5. Changes in Izod impact strength and melt
flow index as a function of molecular weight of graft-
ed PS.

gt} mald, astZE PSe Exjgke] 307 (g-
BS3x*) T 50uH(g-BS4 * )¢l Agd Bl
Y& go} ghed Ao agdle] Jiyoz
A48 a7 A Aoz Y4, Figure 69
AAE d#e] Az} ¥ujA AHNEL Figure 491 5
A Urhd EAWsE 2 wedEtn o). 4es &
#H7} 743 94 g-BS2 « o AS 14 2717}
Ay FEF FFor Fold AL B 4 UL
o] Z71E Baye A7) 29 Frkke
He QY & F 2} Figure 69 Yehd APRE
A F7NA] FEHoly ARl e, 28fZE PSe| A
go] AjHog & Figure 29 Z 99 g,
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2
Figure 8. Transmission electron micrographs of PA/
PPE/SEBS blends for various g-BS =" s having differ-
ent molecular weights of grafted PS: (a) 200000, (b)
300000, and (c) 500000.

g-BSYa7t PAQA&A A &AM deve
Holvy, &M AFT Hie} o g-BSS)At PPER
o WA= $lgtd ag=E PSe Ealge] dF
FE ooz fAEo g & F Ut 2R
g-BSe| A7t SUsHA fAlEE o] BA=E €
Wy 2T AMSE g-BSx o FHd BAflel o
170 Co.2 Jehytcy.

g-BS » o] &A3l= MAHe| &3go] mxe 43
& A7) §l8ted, g-BS29] MAH7 ¢ 26% 21
e g-BS2 *x & ALIAR, o Al Aol
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Poly(phenylene ether)/Polyamide B@=2] &3l &g A7

Figure 7. Transmission electron micrographs of PA/
PPE/SEBS blend with g-BS2’ » (g-BS2 having MAH
content of 2.6%).

A BHdzo AFZEE Figure 79| AA&ch
MAH#% o} 4.4%¢] g-BS2 x (Figure 6(a))e] #
S} vjmshA BFabdel 7]} <f 2w o] FA
Aes A& ¥ F 9len, ol MAH#| 25

B, B A4 Aol whgo] R3] WaE
A ot AlA AHE 2¥E F gl HEo ddHe
g & EA4E olF= Aoz ojf¥ 4 it &
H, 17 4t 2719 9%E Ui 2] HEd, 2
5 35, J8l¥E PSe| EX8 18la MAH$E)
g-BS2 = o} ZA9t QJxp=7]7} 0.3 tanQl g-BS5 *
£ g3t Figure 83t 9o YehY UKo] g-
BS 3% Qlxle] z7]7F AXA =W std A& F
A7e7t 0.1 pme) 3§ 2 Zady, 53 gd
Agd glojxe BAF Aol & el Ued, o
2 A3E Figure 109) AA g TEMARRIS) et
¢ A7ERE EdE 499ed 5 A F, 3%
3717} 0.3 tanQ) 7% (Figure 10(b))l= PPE &
el 27171 i F7HEAE Bek opdE, B
o] Hl=gAely, @9 WAF EAgh= g-BSe o
A7 A7) g, PPES} PA2] A 9%
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Figure 8. Comparison of elongation at break for two
different rubber particle sizes.
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Figure 9. Comparison of Izod impact strength for two
different rubber particle sizes.

7 & g-BSYtel Fo M= 0.1 Q] A4
Figure 10(a) ti¥] wj$- Avt= Hol 548 800
2 4% £ v AR ddx F uvehd A9,
Figure 10(b)¢] 3¢ TEM#3& utd A28 @
Ad# oA PPES} PAAIHAA uvtg] @ito] dAY
A&e B 7t Usd, AW HAd= g-BSYA
7t BFse] 2ES AW Be] o FoixjA] EYE
& & 4 k. 2T Qixe] =] Wzl A¥E 3
o] SRA ofriZA 2 Z7]7} of 2-3 imo]EA
MAH? ¢ 2% 3% 28l=2ed HIPSE g-BS « ¢
A Ete BA=e] J7ZE #ASNY} BE g-BS
o} vy o, MAH®, 1238 1e)u PSe] &
A Fo] bzl ARL MEAA AFEHAR]
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Figure 10. Transmission electron micrographs of PA/
PPE/SEBS blends for two g-BS*’s with different
rubber particle sizes; (a) 0.1 zm and (b) 0.3 zm.

PPEZE A A Attt HIPSY A7) U &4 3t
BTEE et (Figure 11). 2 4213 vk} o),
dde] AAEe)A A Yehd o8 Jhx] Hele
ArEE ANERI 7|AY 4R & g Ay,
53] Figure 109 Rejx gejlel 3lele Al A
Al Qe Mg Axsir YT Bl
Ug F Utk A FA9 AT YHFHH A,
AHHoE HErt & 1T Ao Eidd d4
29 AR EAsHA =8 A" HEot A
He &t ) ged, 28 B dlA] Az
BA=d d§ Hrirl o)foAAA = ¥UAT, Fig-
ure 10(a) %} & F2E 7N e Bdzo A=
Ao B49AAA dgE 2y s§49 2%
Bl wide] A= SaE HEH Axe @
o] 7hgslelEa &g & Yok

ol el Al HHE ule} o] mBYA e =7), 18}
ZE PSe £a%, 1gli MAHe| o] H43
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Figure 11. Transmission electron micrographs of PA/
PPE/SEBS blends containing MAH grafted high im-
pact polystyrene.

Table 2, Comparison of Mechanical Properties in

Two Different Blends Containing g-BS~« and
PPE », Respectively
A B

PPE 35 315
g-BS2 * 10 -
PPE - 10
PS 35
SEBS 5 5
PA6 50 50
tensile strength (kg/cm?) 534 577
elongation at break (%) 1089 1057
Izod Impact strength (kg cm/cm) 1601  19.71
HDT (T, 46 KG) 1638 1713
whitness index 63.92 5491

A2 73S g-BS¥y9 2z E F5HA 7 PPE/
PABA=E addoz J&33l= Ag A3
th & AFA Atg Ws PPEE Adsid A
£3h= 7€ W o3 4 BR=g Az
[E& A5 E4xle|E vl Table 29 8ok
@t Table 29| XY 5 71x] 24 A9} Be 7
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Poly(phenylene ether)/Polyamide Bd =9 Al &-3lo) #3 A+

7t g-BS2 x 9} PPE x & H &3 Z-5oln 2t &<
HFE FTHTE UeidH. Ed=ddlM A sl
PPE#Eo] ttz27] f & 7|44 A& da 2
o7t o, BEZ 3t BAS 4 HEY HE®
Z3| o3t FE3) =29 F den, 53] g-BS
& AHE A7 A9 A A FHEAA WA E
7t st g A Hgol sl AR #
et

2 8

ey, W44, a8z w3teyge] 3% PPE/
PA/SEBS E¥d=¢] Az2& E¥eo g @57|& 714
= 2ZE FE5HA g-BS» & A3 =903
o Bd=e] Hedta 7143 A wslE F9H
o2 dA7% A b 22 8L 4T

(1) PPE4 Wl g-BS« 9] &% Frie &40
9] g ZAaAZeH, Ed=e FAREE F7}
A A

(2) Ed=9 WEEE g-BS» YAyt PPERA
& W EXERdol A fAE & e, g-BS«
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A=t Aaget, ol 28ZE 999 PS#at
o] AmstA W W7o =dol AwEo A%
ko] ghgo] W= BEo 2 o HUt £ F
TFA Hee EAe oM e oF 207190 A
7t A 3§ EAE vehi

(4) g-BSE olF& 723 ASEE A #

&zlol 257 A3E 2001d 5€

Xsx, aztzeEd MAHY 32 w33 7394
PAG&AT] whgo] FE3HK] Rt BAatdel =
717t F7Ftd e, 15 qdxte] Arivg Mg A
$ol=, PPESt PAY] AE B7}o] FE3] o]Foiz|
2] Rale] BAbge] AR Algo] A A TAH
Atk

(5) fle] ZPEE WEsle HAe g-BSx & 4
L3842 A18E AS$, PPEY #5718 =438k
2838k 718 YT 55 Ay EAEA e
7Fsle, Ad Aae] B 3 $xjo] Az}
7hs st

#HAtel F: 282E FFHA Y #Ad =8¢ F
A (F)ALRA Y =AT HANA e FAE =
HUh. o] A& 20008Hd% dEdisha of st
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