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Assesment of Weatherability of Polyester/Polypropylene Geotextile Composites
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SYNOPSIS : Geotextile composites to improve the weatherability were composed of recycled
polyester geotextile with carbon black as ultraviolet stabilizer and polypropylene geotextile by
needle-punching method, and evaluated physical properties, ultraviolet resistance and chemical
stability. Retention ratio of tensile properties of nonwoven polypropylene geotextiles were decreased
about 50% by the exposed condition with ultraviolet but those of geotextile composites were slightly
decreased than polypropylene geotextiles. Geotextile composites which have larger weights of
polyester geotextile were more stable against ultraviolet. For chemical stability, the changes of
tensile properties of geotextile composites were in the range of —20~ +10% at the various chemical

conditions.
Key words : needle-punching method, geotextile composites, ultraviolet resistance, chemical stability,
retention ratio of tensile properties
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o] 92 B7q g WTAE H/E AFE AHEE T. L. Baker(1997)= ZZ2Hd H 33
el ~eld el oM A HIME 938t xenon-arc type weatherometer®} 9= 339
of B3] AFE A F A BEF NLH2EA FA9 IFS won, {FAG AF¥FL ;g
39tk R. M. Koerner(1998) 52 PP, PET A 29 Aeld 9 zlejA AdA "H7r 23 PET A&
do] PPo] H]&te) =o)X g AgFAo] wj$ Zlon, O. Artieres(1997)5 2 PET X]_‘?_EiliE}%l_OI
A YL AXRE BtEhAle] Wig, 53] dFEd digd AYAHe] ¥udz: wmdk w ok A
Mathur(1994) 52 ZeZ=2dd X g 2ede Z$ A A71(pH 33 10), i Z7stelA] 33l
AdAFo2 Holil, ZI2HE A HE2ElY H o ]‘_ frejdo] ol xdA ZigEEo 9%
#Asrt #ATE AU A, Salman(1997)2 T4, A 2 LA B0 wWE Egd =
A B 2elde] Jhpaol] diste FHEHoz MY PE‘;C} B dydAaes Edzzdd Aodaed
o] A9M AAHANE FAAZ BHoz 2YgA Al JHEEYe) HUE AN ZdzEHE e
27 A AEHD Qe ZEEZ2HYA XQ2HAEY S o8y EFALHAEY S A|Fse, o
A AWt 93 Ao AT FEAIYLE FAH, AEIAC
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21. A=
2.1.1 X 2HAEY

H71% ol@Aol AL&5E 700, 800, 1000g/m’e] FHEE o] HriHx e4& 3% 9 PP Ao e 2Ed
7H2 Zdo) 7k 200, 300g/m” ¢ A4 PET ALHAEYS B53E o2y Az ALgsE

Ne2 @t

2.1.2 SX2HAEIYU H=

o

71&9] PP Ao dlzelde] oM A IAAS BHoz M AdAHAZAN JIE &
A4 PET X2 d2efdy PP A E2Ed S YEHA WA (Needle- punching method)2.
Qon F 17 Zo] FFHL ¥ 359 ARE AFI}A

Ag Y7t
2 2y

_OIL

E 1L RAX xed2gd 58 734
Compositons Y
. PP/PET (g/m°)
Geocomposites
GC1 700/300
GC2 800/200
GC3 1,000/200

22. =&AMH

Aedxetdn B3 Aodrerdo oo ffg kM HItE Xenon-arcE: ©]-&F¢ ASTM D
4355, ASTM Committee G 269 ¢}A3to] 102% 9 B xAte} 1839 & AR o] Foz 120% Atol&

_42_



S WhEEe & 500X =F3A F =E A EAS vlw, Pt
2

3. X ES

A 2etd e EAYYE Hrrety] A dutstd Pgol glems B AgdAs AF #7450
A A AE FML(flexible membrane liner)® 2834 37t BUA EPA 9090 Test MethodE 2 &3}
Ak o] Wy 26T 50T HAH AlgE HAANZD F ¢ 04 HFe= 12024_ 7R NagE H

30d b
3ted MD 2 CD ¥W &M AZ4E e PFatn z4ze =&t me AFZE=d A= E/FEEHN
gAY L Friske WRoln, o] o AFLPL ASTM D 50349 4710}04 PRt ez
Wise #7189 Ao iAo e e FE5E A8y e 1y HYle Fl
2bsl, 2EEE A5 ezl He A9E 1 3E A& pH BAE AN €247
7<l UH° ﬂﬂ‘ﬂé}t}ﬂ B & oo wes 2 AgdMe pH 33 129 43843 AA 297 E3
g AAYez o]gsHrt

2.3.1. ASBY2] M=
& V|HES AAAe] FE AgE 7] HA 4FERL AxsATD. pH 39 €589 0.IM

o] K:HPO4% 0.1M9] HCIZ, pH 129 5842 0.1M2] NaOH$} 0.05M9] HNaPOss °©l &3t A=
&ttt

232 &4
B Ay A48 A24E Ty A7 oF AP FeHon, pH 8349 o 2BAYL Hu
gom Az+e YEe E 20 YEYAT

£ 2 #H71E vjdA AEF] AR

pH 8.34 Ni, mg/ £ 0.2
COD, mg/ ¢ 2200.0 Fe, mg/ £ 43807.7
TS, mg/ 2 214.1 Mn, mg/ £ 16
Na, mg/ ¢ 24419 Cr, mg/ ¢ 0.2
Zn, meg/ 4 05 Mg, mg/ ¢ 107.7
Cd, meg/ ¢ <01 Cu, mg/ £ 0.1
K, mg/ ¢ 1481.9 Ca, mg/ ¢ 94.3
Pb, mg/ £ 0.1 Cl, mg/ ¢ 9040.0
iy |

1. ppm = parts per million
2. ND = Not Detected
3. < = less than

4. o4&ty M3

Aogzedel Wi A 9% R HFAFHE BASY] Azl ARRES W

g Hr7islA
t}. 1A 7} 5+ Instron 43028 o]&38e] ASTM D 50342] grab testdoll oAzt EAHsA ).
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3. 3 ¥ 2
3.1. ey M3

3.1.1. X|2H2EY

£ 3¢ Aedxeidd A47A%e|w, PET Hlstel PP Mol Ag4dol $5a9w

Aggdo] F7h8 PP, PET Ao d261de Agydel A8 ge Are F9nc 433 Asd
g 2T ol AREYS BT Bio] B2 TA 44, & Neusgdel o) Yy X
Bgel ARLE £309 Bole Aedrnd AzHY F A% 0% PR Ao) 3 B Aw 2ol
A% Roz Az

£ 3 Aodxeds Q454

Tensile properties
) Strength(kgf) Strain(%)
Geotextiles(g/m®)

Polypropylene MD 2085 88
(700g/m') CD 284.0 84
Polyester MD 170.1 90.15
(700g/m’) CD 166.4 101.87

Polypropylene MD 250.1 80.6

(1,200g/m’) CD 138.7 76.4
Polyester MD 127.3 99.1
(1,200g/m’) CDh 1843 104.7

3.1.2. X UAEIY

X 45 7FEEYo] #H7hE AA PET A€ dyn slEEHo] HrlHA @& PP ALHAEYS
UEAAHoR Axd A F7F FFALA2ede x7] QAN =T EFA LG 2Eld e AZA
ET TY F%E Ze PP AH2Eld o 85~80% HEolH, ol F 7tA Az Hisld wE
A#E 71&9 PP ANod2etd ) vluwste] QA= ztol7t AR okt

E 4 SAd2egde dHSA
Tensile Properties
Strength(kgf) Strain(%)
Geotextile Composites(g/m®)
GC1 MD 260.97 63.85
(1,000e/m) CD 324.30 57.20
GC2 MD 229.18 71.00
(1.000g/n') CD 316.08 59.25
GC3 MD 296.70 62.68
(1.200g/n7) CDh 420.50 57.15

3.2. A2 oty Y
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a9 18 ALY 9% nERL i vAYUFLE IFANAN B 4 AR 4Bl FAN =FFH
A% A ouAe 93l TEAC zF goZe] AAHI, YAFE #dFEo] Y &
o] TLEA AlEo)l AuHI AZFdE HAF AF 4o AAFA AsEHE Rl ALH2Ed

Z A ¥rA 9l AASHTO(American Association of State Highway and Transportation Officials) M
288-96° W@ o AAEYL AFF Y xenon-arcoll 5004 =& F 70% °old9 AF B BF
£ 7IA o} 3t n HAHQUH.

to ¢

Polymer

UV Light
Catalyst\
Residues /\
ROOH R -
Polymer
R
Polymer
ROO - R+ + ROH + H,0
\_i.
a3y 1. % Astel o B A
3.2.1. X|2HAEIY
A9 o] 500428 =% F AeHxsetde] FAUHE E 59 Utk 3714 PP Ao d et
S R SA R "'E BT dX4% 42E 2o, HTAHLE AR EE 271729 F 30~70%7F

]

28¢ 2193, AFE EF oF 16~40%2 FAE UBUAT PP Aed28d F 1500g/m’ o A&
7 ARFE Er“—‘ﬂ o}ua} A= 72 Eol s AA uehdth ok ARl FFol S T
7 Z7hgel met FRRE A0H ZAFe] Fase]l Z2EWASI A dEe Rolth £ PP AL
daetge B 2A & o 30~40%9) FE B4&e 2E WW, PET AL82edE 0% o4z o
£ PPS} @3t AoMol YiF HHAHE 2 W PETY AFY 29 ofve AMd g s
qASE AL2AL AFo2A A de] @ FEW 2 B4sA Fedn AFHo

.u.;

B 5 Xedrede AFEN BHEFE
gre:pséﬁi s Strength{kgf) Elongation(%)
Geotextiles MD CD MD CD
PP(700g/m®) 35% 40% 84% 70%
PP(1,000g/m*) 32% 27% 61% 69%
PET(1,000g/m%) 99.3% 98.8% 90.6% 84.7%
PP(1,500g/m") 62% 70% 73% 82%
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3.2.2. SEXI2HAEY

PP e H2gtde] Ad FAHEE FEAIN7 fdtd Az BFHHzgde A4 A
Bt g E 60 HEhATh 971A, BEFALH2Ed A FF EF 80% oY AFBE EFE
ZEoR 71E9 PP Aed2gdy vud 2 @ Ao dF Yo A FFANEE ¢
ot B3std AHigdAM, WA TFE LY W FEE2Y0) U2 PET A2ty
< F7MNEFE Al 4T AFAES AR A Fo] Basglen], PET A€ 2ede
S 5Y35A 3tz PP Q¥ AElde) 23S Z71X3 A$d% PP X QulAE A FFo] Z718
wE AFFAES Ayt aHUT. ole & AFA PP FF] S/HEFE v AHT Hi2
doz Fdo) ZAEE EAZA 7)dse AR AZtEc 28y, PP X ed2gtdr
PET A 2ede] TF& F7HA7E 45 v 2 A3%E 2& F AU

2 ofl ol -y o
o o

E 6 BgAoHsgdY AFEH HAE

Tensile Properties Strength Strain
Geotextile .
Composites(g/m®) MD CD MD CD
GC1 ) 86.8% 84.9% 75.5% 82.7%
GC2 83.4% 79.7% 77.5% 77.9%
GC3 96.7% L 80.3% 83.6% 80.1%

3.3. BNy
3.3.1. X|2EAEIY

% 2, 3, 4, 55 pH 39 ALY xedxede AN S HrhE Aieln pH 39 &%
o A& PP, PET ALd2eld BF AAZE H3ELE =& Ao tﬂé}fﬂ oF -10% HAZ9 W
Hoon AANEE 10~20% AE #2EAA, 25T, 50T p Q
Aok 28 6, 7, 8, 9% pH 129 LA g Ao el et A 3
Wl g2 el 25T, 50T 25274 XeaAeldEe AL BHUAT PP X2
Ao JAAAEE 10% A= A9 PETY ZAfole -20%e Weg&e et @3 4%
Hst&2 pH 39 4F&Ao] AT F ot vlAAAZ 20% B AZANETF FAHNL, PET A
*EHJ_A A9 oF 30~40% BEZ FAaZo) JHF F& ¢ F UT ole &EF A“?ﬂ PET¢]
& S402 Azt #HAVE, 53 $AHE HANA BAsE A
g8e 19 10, 119 JYetidch B AgdM o] &3 &4+ pH 83491 oF ohatbg]Ad o]
9,0509) Ad3 =& LTUEE V) WE) UdFFEE PP, PET A28 2eld 5% -20~10%<] ©

gﬁ— Boln, AXNLE7} 25C Hu: 50°C91 Age #AaZFol ¢ Zo JdFN=E %i}%% a3 12,
Pel A$oE 20% AE #4393, PETY 720l 40~50%2 Z4&S veudd. =
si}ffiz g48 #H7Me A3 PP xlgsﬂﬁs}%t pH 32 24 &l pH 129 dzego 2
AARAYL Zxw PET A Qe 2elgdS pH 129 &2elg a3 A&E50 did AF4=
FAago] A JYEGozA el wEE & F AU
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Tensile strength percent change (%)

Tensile strain percent change (%)

Tensile strength percent change (%)

e

2 —o— PP00gei’
—O— PET Nog/nd'
~8-~ PP1,200gnf
2 —0— PET 1,200g/n?
40 y T
[} 30 60 % 120
Exposure days

20

(a)

20
:\’ 10 4
% ’ZQ
5o ——
g -10 4
E 21 —&— PP 700p/m’
M —~O~ PET 700g/m’
'E —— PP 12009’
= 30 ~0~ PET 1,200g/m’
40 T T
o 60 90 120
Exposure days
(b)

3%y 2. pH 3, 2% 25TCeolA 9 xed2egde] JAZE A8E @ (a) MD (b) CD

10 4

-20

-30

—o— PP T00y/m*
—O— PET 700g/m’
~&— PP1200g/m’
—O— PET 1,200g/m’

0 30 60

90 120

Exposure days

(a)

Tensile strength percent change (%)

20
10
0¢
-10 %
—o— PP Toog/m'
~O— PET 700g/m*
20 —8— PP 1,200p/m’
~O— PET 1,2009/m’
30 T
[ 60 %0 120
Exposure days

7% 3. pH 3, 2% 50TolA e AedAetdel AdBZE WEE : (a) MD (b) CD

20
—&— PP T00g/m’
~O— PET M0g/nd
~f PP 1,200g/n"

101 —O PET 1,200g/es’

[}

-10 4

20 4

30 v v

0 30 60 %0 120
Exposure days
(a)

Tensile strain percent change (%)

2% 4. pH 3, % 25TlA 9] Adxede] d%
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Tensile strength percent change (%) Tensile strain percent change (%)

Tensile strength percent change (%)

Tensile strain percent change (%)

Tensile strength percent change (%)

20
—— PP 7003/m’
—O— PET T00g/n’
—=— PP 1200g/nd
10 o PET 1
0
-10 4
,20 4
0 y Ny v ———
[ 30 60 % 120
Exposure days
(a)
2% 5 pH 3, £% 50ToA 9 = Q&g 9]
20
~&— PP 7T00g/m®
—O— PET 700g/m’
—a— Pp],zooym'
1 —O— PET 1,200g/m*
0
<10 4
20
30 - . i .
° E 60 a0 120

Exposure days

(a)

2% 6. pH 12, 2% 25ToA 9 2 e 2]

20
—8— PP T00ym’
—0— PET T00g/mi’
10 4 —~8— PP 1,200g/m’
—O— PET 1200g/m’
[
~10 4
20
230 4
<0 - v o —
0 30 60 ] 120

Exposure days

(a)

Tensiel strength percent change (%)

2% 7. pH 12, €% 50T A9 =9 el A€
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—8— PP T00ght
—O— PET 700g/ni’
—~&— PP1,200g/nd
101 -0 PET 120050t
0¢
-10 4
204
30 : : . T
0 0 60 9% 120
Exposure days
(b)
AFAE ¥3E : (a) MD (b) CD

—8— PP Thog/m’
—O— PET 700g/m’
—8— PP 1,200g/m®
—0O~— PET 1,2008/m*

[ 30 60 90 120

Exposure days

(b)

AZF= ¥E& : (a) MD (b) CD

20
—o— PP T00ym®
—O— PET 700g/m®
10 —&— PP 1200p/m’
—0— PET 1,20hym’
0
-10
-20 4
-30 4
40 - - -
0 30 60 90 120

. Exposure days

(b)

U4ZE Wgg 1 (a) MD (b) CD



Tensile strain percent change (%)

Tensile strain percent change (%)

20 2
—o— PP T00g’ —&~ PP T00gh’
—0— PET o0g/d —O— PET Woghd’
10 —8— PP 1.200g/t 10 ~%- PP 1,200g/m’
—0— PET 1200w’ g -0 PET 1,200ghw’
0 E 0
10 g -10
-20 4 E -20
-30 = 20
40 - T - v -0 v T v T
0 o 60 % 120 0 ¥ 60 9% 120
Exposure days ’ Exposuse days

(a) (b)

a3 8 pH 12, &% 25Tl 9 A d2ede AFAE W3S : (a) MD (b) CD

20 20
o~ PP 700/’ —o— PP T009/m’
. —o— PET T00gst ~0— PET T00g/m’
1 -8 PP1,200g/m 10 —8— PP1,200g/m’
—O— PET 1,2000/m* g —O— PET 1,200/’
[ E 0
-10 % 10
20 L
.= 20
£
=30 i a0
[
-40 40
-50 T T T T 50 - r r .
o 0 80 % 120 0 30 60 9% 120

Exposure days Exposure days
(a) (b)

29 9. pH 12, 2% 50TAA 9 ALHA2EAe A= ¥ @ (a) MD (b) CD

2 2
~&— PPT00gul ~&~ PP 00g/ul
—O0~ PET 700g/ni —O— PET Toigf
- 1 —8— PP1,200g’ 10 —8— PP 1,200gn7
!_\" 0~ PET 1,200g/w’ & —O— PET 1,200/
g o % -é |
E -10 ‘E' 10
f- =
- =
-30 30
0 30 60 90 120 0 30 60 90 120
Exposure days Exposure days

(a) (b)

29 10 A& 25 2B5CAAAM Y Aed2ede AFZE HWshg & (a) MD (b) CD
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Tensile strength percent change (%)

Tensile strain percent change (%)

3

Tensile strain percent change (%)

.l
~#- PP 700g/m*
-0~ PET T00g/m’
10 4 ~8— PP 1.200g/m’
~O~ PET 1,200g/m’
04
-10 4
20
=30 4
40 v
0 0 60 20 120

Exposure days

(a)

g 1. &4 &5 50CAA e AedAgde A3

—o— PP 700g/m"
—O— PET 700g/m’
~=— PP 1.200g/m’
—0— PET 1,200pm’

3

=3

o

T 25ToA e Aedzede] AT

30 . T
[ 30 60 % 120
Exposure days
(a)
A
a9 12 A& 2
20
—8— PP 700g/m’
—O— PET 700g/m’
10 9 —a— PP 1,200p/m*
~O— PET 1,200g/m*
[
-10
20
30
40
50 . - . —
[ 30 60 ) 120

Exposure days

(a)

—o— PP 700g/nd
~O— PET T00g/ud
. 104 —a— PP 1200g/nf
S ~O— PET 1,200g/n{
&
é [}
i,
£
£ 2
1
2
il
40 v
0 30 60 90 120

Exposure days

(b)

Y
o
H
rE

88 .0 (a) MD (b) CD

2
—8— PP 0g/m’
—O— PET Tig/im’
—8— PP 1,200y/m’
@ 10 —0— PET 1,200g/m’
S
i,
£ -0
B
%
.é
& 2
30 v v v —
[} ] 60 % 120

rE

3}& @ (a) MD (b) CD

20
—— PP 700g/m"
—O— PET Tig/nt'
101 —a— PP 1200y
I3 —0— PET 1,200/
3
E ]
E -10
B
.= m
£
:_é -30
F
o . I
0 £ &0 90 120

29 13 HAEF 2% 50CoA Y Aedsede AFAE F3E : (a) MD (b) CD
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3.3.2. SEX=HAEY

pH 3¢ A g oo 3 AR Hr Aae a9 14, 159 ARZATe 2Y 16, 179 IFN=] &
388 vetdon, 3 Ade Ned2ede AN B A} FASHA o 10% BEe] AR A=
ZAAE Jvelndez pH 39 £ A4ATL & 4 Jvh FEH, AFANE HSE L 10~20%9] 2L E
Roly pH 39 ¢F8do AAFe wet F=A3} Rope JAx #FahE) AJE ¢ & UG 18
18~212 47 pH 129 ¢z &do =&A7 B3 AoH2eldE9] AZANE ¥ego|n, o7]A
AAZEE 9% 10~20% AE 74d wdA AFNEE o 20~40% BEQY AFAE A7 Yebgo,
a9 22, 238 AEFdd =E2AZ B 2elYY AAZE HEES, OY 24, 25 AFANE ¥
382 JeElGT. 94 AHE pH 37 129 f4FEA4 =EAZ A9 KA A BAE BT
10~20%2 #A42E& Bgen, 25T ZAANAARET 50Ce B FaZol o & ¢ F AR o9
2o 472 AzY A 759 EF A2d2ede FgEAEd iy JFNETL A AHIHUA
TH AARE WAE Lol oF +20% AER sttg Aol did AAFAFE MRS & F YU

~8~ PETG00R/m"VPP(700g/m’) . ~&— PET00g/m'YPR(Mg/')
—&~ PETQO0g/m YPP(EU0Ym’) —8— PET(00g/m’VPPOOOg/')
P —&— PET(200g/m™VPP(1,000g/m’) = —A— PET{200g/m’Y/PP(1,000p/r’)
3 10 4 £ 104
: £
2 S o
£ g
j L
B -0 £ -0
B B
E-3 v
2 =
20 4 20
2 &
=30 T T T T -30 T T T T
o 30 60 290 120 [ 30 60 90 120
Exposure days Exposure days
(a) : (b)

29 14. pH 3, €% 25CoA 9 3§ xed2elde AAPZE HEE : (a) MD (b) CD

—&— PET(00g/m’yPP(T00g/) —8— PET(00g/u'VPP(700g/n?)
—8— PETQ00g/m’yPP(B0g/m) —8— PET(200g/m YPP(0lg/m)
S 10 —A— PET(00g/ar’yPP(1,000g/m’) T 10 —A— PET(00g/myPP(1000g/ni’)

Tensile strength percent change (%)
3 o

Tensile strength percent change (%)
3 °

60 9% 120

8 1
§.<
o
-3

0 30 60

Exposure days Exposure days

(a) {b)

29 15 pH 3, 2% 50CelA e 5§ ANed2etde AAZE WS : (a) MD (b) CD
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~8— PET(300g/ai’yPP(700g/ar’) —8— PEF(300g/nf YPP(?0lg/n)
~— PET(00g/ov'YPP(800g/n) —8— PET(00g/nd YPP(B00g/nf)
10 —4— PET(200g/u’yPP(1,000g/u) 10 —4— PET(00g/nd)/PF(1,000g/ur)

Teasile strain percent change (%)
= o

Tensile strain percent change (%)
:6 o

-30 - T -0 —
[ 30 60 80 120 0 30 60 90 120
Exposure days Exposure days
(a) (b)

3% 16. pH 3, 2% 25T/ 9 E3 A ed2ede gFAE e @ (a) MD (b) CD

—o— PET(00g/m’ %)y —8— PETE00g/m Y PP(T00g/m")
~8— PETQ00g/m'¥PP(B00g/m’) ~=— PETQ008/m’VPP(R0O/m’)
10 —A— PETE00g/m’¥PP(1,000g/m’) 10 ~—A— PET(200g/m’VPP(1,000g/m’)

-10

Teusile strain percent change (%)

Tensile strain percent change (%)

20 20
30 o -3 ——
[} 30 80 90 120 4] 30 60 S0 120
Exposure days Exposure days
(a) (b)

2% 17. pH 3, €% 50CoA 9] Ei A edzede] AZAUE W& : (a) MD (b) CD

20 20
—@— PET(300g/m’VPP(700g/m’) —— PETWm:mnw-n:)
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4. 4 E
H71E PGl ZEHL de ALH2edd 57 A edaede] Aod AP R FAZA
q7t 23 gE3 22 288 Iy

i1

Holw, Ego|2HEZ ANA2ed S 33484 H72 3 pH 3 Yo HASFATE,
pH 12 & 43} A& diste] 70~80%9 AFZE B{FE&FH 50~60%9] A= B{H&d 713
o724 AAGe] FFE ¢ F UATH

2) B3 AY2EYdE AH =& F P& HFE0) 80% FEolH, PET X9 2etde FHFo]
AZ4E Ao tFFTE e AT

3 5 Ad2ede Z5 PP ALHLEL FHo] S/ wet BERFE] F7HsHATH

4) B3 Aodxelde] FgAggd Hrt 2439 80~90% ol AFAFANE R{FE&S JdeEgomy
HEa B2 oty pH 37 129 ¢F & giste AATS B

do] H7te A4 FaolHE NedaEde] AoH AHA B AW 0% ool %

142 Aedzede] AgHE AT ARAAE AJHRT o, A4 99 LB, W,
$E, 44 5 4d BAAAT) BFHoR AVA TH IFL 0H7] GE, o5 A%

0E WEFEE Aol thd HEZL FF Bagolor & Aol
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