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2 9 FAkZd Fad SAEHAE sl A2 Fomg A2 AW £F(low-tem-
perature interfacial polycondensation) ¥Hez #AHTh AT Eelolj== NMP,
DMF, DMAc, DMSO, m-cresol 9] f714d £& Salw g veplidlen, 159 di+HA
& 043~1.08dL/gg Byt &0 F¥o 7 A2 LE JdAREE 41.4~59.7 MPao|R]
th d BEAd oJdhd A flRBolLeE 115~287 C #HYoA Yelgdor, Al Edle]
F7} 2715 wet Tt 2488 2ok TGAC) 23 Fae]l 4 g & FA A 27
QEH 257} 333~384 C Atole] MR M, AARVENA 10% FAZLLEE 434~477
cgch a3 dojzl gAY BAe £3F Eap3Fe] 114000~385000, FAIE T &ALl
184000~6280000]2th. WAXDe] 2|3t 2Aoz & FIA7 FAHEUL s
Z3Ae FalEd] 749 A A 29l A LA EE FHIH feldolerE &7
3 olEel 7tEAS Y ¥t ol vl Fel o HFAAE BAFU

flo N ofl

ABSTRACT: New aromatic polyamides having silicon and oxyethylene units in the main
chain were synthesized by the low-temperature interfacial polycondensation of various
aromatic diamines with bis(4-chlorocarboxyphenyl)dimethylsilane (DCMS). All the poly-
mers were amorphous, and most of them were soluble in a variety of organic solvents such as
NMP, DMF, DMAc, DMSO, and m-cresol. Inherent viscosities were ranged from 0.43 to
1.08dl./g. They could be cast from the NMP solution into transparent and flexible films
having good tensile properties (41.4~59.7 MPa). The glass transition temperatures of
polyamides obtained from the oxyethylene-containing diamines were 115~287 C. The tem-
peratures of 10% weight loss under nitrogen of the polymers were in the range of 434 and
477 ‘C. Number-average molecular weights (M,) and weight-average molecular weights (M)
of the polyamides determined by GPC using polystyrene standards were from 114000 to
385000 and from 184000 to 628000, respectively.

Keywords: aromatic polyamides, polymers containing silicon, interfacial polycondensation.
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Al 2f. 1-Fluoro-4-nitrobenzene, ethylene gly-
col, diethylene glycol, triethylene glycoal,
tetraethylene glycol, dichlorodimethylsilane, p-
bromotoluene& w|=Z Aldrich 3183 A4 &3 A
g ABAEA G ARSI BEE (KCOy)
& Y 3EA 55 AloFE 300 CAA BF Ft
AzAA AR-elga, g3sleied (SOCL)E 5% 3t
A 19 A%E 2 73 vz ARgsidh

Benzidine (IIe), oxydianiline (IIf)&  A9A
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Fluka 3l3l3]AMAl S5 Al%kE AASA] &a A4
o, BAUEEF (Na,CO3 3 d3ivdd (CH,
Clye &4 stskA 13 Aleke ZAlstd A3k
t}. N-Methylpyrrolidinone (NMP, Aldrich)$} N,
N-dimethylacetamide (DMAc¢, Aldrick) %<& 7t
TRt ARSI o) el AFEHA] B Al
& ZFEsHE AR oA FAIBtS A&
7] 2| @A} FHA 9] F2E Perkin Elmer
Spectrum 1000 FT-IR spectrometer?} Bruker
ARX-400 MHz 'H-NMR %2 3C-NMR spectrome-
terg o]g-sto] el o, FA e 93 Hda
d <A AL differential scanning calorimeter
(DSC, DuPont 950S)¢} thermogravimetric ana-
lyzer (TGA, DuPont 951)=2 &3 3l ct A 9
AR TFZ #¥ele Rigaku Geiger Flex DS-Max,
X-ray diffractometer (CuK @=1.540 A )& o] &3}
Ao A deEds FHe 2521 CE #34
g g2z &olA NMP £ui& o]&3la] 0.5 g/dL
%594 Ubbelohded A=Az &3y}
chakx|2f By,
1,2-Bis (4-nitrophenoxy)ethane (Ia): 250 mL
fato] =2 upt Ze}A3d 1-fluoro-4-nitroben-
zene 76.194 g (0.54 mol), ethylene glycol (0.18
mol, 11.17g), &4 A& (K,CO,;) 24.9g(0.18
mol) & 742 ¥ FA EH7] gellA 2442 F4t
BRAZ g, of EFES A ol BER A
3 Foll=  1-fluoro-4-nitrobenzene-2 A A &}7]
A deHzz He o, dugz AZFsAch
o] gy F£E&L 81%FeH, 9dF =9
IHE dojR:, HEHYES 148-149 € (it.' 147
c)dth IR (KBr pellet, cm™) : 3006 (Ar-H) ;
2890, 2905 (CH,CH-H) ; 1500, 1340 (NO,) ; 1250
(C-0-R). 'H-NMR (acetone-ds, ppm) : 4.5 (m,
4H, -O(CH,CH,0)-) : 7.2, 8.2 (q, 4H, Ar-H).
Bis(2-(4-nitrophenoxy )ethyl)ether (Ib): o] &
AL diethylene glycol (0.18 mol, 19.1 g)& A}&-8}
o la%t 22 WYoz FA3Ah of 3AFPE F
588 70%H0m, A3 Ao nH 2 Ao,
=48 156 T (it!” 154-157 ©)¥}. IR (KBr
pellet, cm™) : 3006 (Ar-H) ; 2890, 2905 (CH,
CH-H) ; 1500, 1340 (NO,) ;1250 (C-O-R). 'H-
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NMR (acetone-dg, ppm) : 3.9, 4.3 (m, 8H, -O
(CH,CH,0),-); 7.2, 8.2 (q, 8H, Ar-H).

1,2-Bis(2- (4-nitrophenoxy )ethoxy)ethane (Ic):
o] E7-& triethylene glycol (0.18 mol, 27.0g)&
AMg-Ete] Taso} #e Wyoz AT £5&
< 69% o, A% =] TAHZ dojH, I
=12 96 cHrt. IR (KBr pellet, cm™) : 3006
(Ar-H) ; 2890, 2905 (CH,CH-H);1500, 1350
(NO,) ; 1250 (C-0O-R). 'H-NMR (acetone-dg,
ppm) . 3.6, 3.8, 4.2 (m, 12H, -O(CH,CH,0)s-) ;
7.1, 8.2 (q, 8H, Ar-H).

Bis(2-(2- (4-nitrophenoxy ) ethoxy ) ethyl)ether
(Id): o] EHE& tetraethylene glycol (0.18 mol,
34.96 g) & AMEsle] lagh 2 Whygo =z A3
o FEEL 5% Fo, 849 IH2 dojhT,
==42 62 ¢t IR (KBr pellet, cm™) : 3006
(Ar-H) ; 2890, 2905 (CH,CH-H) ; 1480, 1320
(NO,) ; 1250 (C-O-R). 'H-NMR (acetone-dg, ppm)
. 3.6, 3.8, 4.2 (m, 16H, -O(CH,CH,0),);7.1,
8.2 (q, 8H, Ar-H).

1,2-Bis({4-aminophenoxy)ethane (IIa): 500 mL
geko] F2uted Elazo Ia 16.43g(0.054
mol), 250 mL2] olgtg, 0.02g2] 5% Pd/C Zvj
2 7Z}zb ¥ g7 A7) 308 & 64% hydrazine
hydrate (H,NNH,) 1.5 mLE& #7383, ©] &=
S 16412 Bt FRAD Ity =HE E¥E
A Pd/CE Al Yzald JAHEE E
g thE ethanol2 AZAA s A sIHct. o] 3
e 5L 81% P o, A4 IAHZ 5=F
& 179-180 ‘Cgrt. IR (KBr pellet, cm™) @ 3350,
3300 (NH,) ; 3005 (Ar-H) ; 2890, 2905 (CH,CH-
H) ;1245 (C-0O-R). 'H-NMR (acetone-dg, ppm)
© 4.0, 45 (m, 8H, -O(CH,CH,0)-, NH,) ; 6.5, 6.7
(m, 8H, Ar-H).

Bis(2- (4-aminophenoxy)ethyl)ether (IIb): o] 3}
FES 1b(0.054 mol)E& o] &3l Ilas} e v
Hoz FASAT 5L 0% AT, Y 1A
2 ==32 59-60 Cgrt. IR (KBr pellet, cm™)
: 3450, 3350 (INH,); 3005 (Ar-H) ; 2890, 2905
(CH,CH-H) ; 2245 (C-O-R). '"H-NMR (acetone-dg,
ppm) : 3.8, 4.0, 4.2 (m, 12H, -O(CH,CH,0),-,

[
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&2 A229@ A23 199843 39

NH,) ; 6.6, 6.7 (m, 8H, Ar-H).

1,2-Bis(2- (4-aminophenoxy }ethoxy ) ethane (IIc):
o] 3IFEL I1c(0.054 mol)& o]&sled Mas} &
S WPoB UG o] EHY 55 81%
Horn g TAHE B, 53L& 93~94 T
@t} IR (KBr pellet, cm™) : 3340, 3250 (NH,) ;
3005 (Ar-H) ; 2890, 2905 (CH,CH-H) ; 1245 (C-
O-R). 'H-NMR (acetone-d4, ppm) : 3.6, 3.8, 4.0,
4.2 (m, 16H, -O(CH,CH,0)5-, NH,) ; 6.6, 6.7 (m,
8H, Ar-H).

Bis{2-(2-(4-aminophenoxy }ethoxy ) ethyl)ether
(11d): o] 3322 1d(0.054 mol)2 o] 38l lla
o 22 Wgog FYsHon, o] YR F5F
& 60%Fom, 40 dA4o] de HAZ /AT
IR (KBr pellet, ecm™) : 3390, 3300 (NH,) ; 3005
(Ar-H) ; 2890, 2905 (CH,CH-H) ; 1245 (C-O-R).
'"H-NMR (acetone-dg, ppm) : 3.6, 3.7, 4.0, 4.1, 4.2
(m, 20H, -O(CH,CH,0),-, NH;) ; 6.6, 6.7 (m, 8H,
Ar-H).

Di- p-tolyldimethylsilane (DTMS): 1L, &2ke] Za}
239 dichlorodimethylsilane 26.75 g (0.207 mol),
vl 12.35g, FrolHl2 96 mLE #H7h ¥,
o] EFEL Aav|FlA FFAZIHA AVl 7
Folg 2 41 mL¢} p-bromotoluene 77.41 g (0.453
mol) o] EFEA L MM3] Halatrt o] &S
B 2A7 Bt BFA o dHEE TR
AL A LEE AAMBF] &3 160 Tl 184
b Bt rrEEan) olgA 3t 2 1A ARE
o BEE Hol B3t JdHER 2 (100 mLx
3 {715 B o, B2 Mo 74 Falvl
adlgez ARAY H +9¥ FFH (125-135C ;0.1
mmHg)3td DTMS 307 g (70%)& 4%tk IR
(neat, cm™") : 1250, 835 (Si-CH,) ; 1440, 1105,
700 (Si-Ph). 'H-NMR (DMSO-dg, ppm) : 0.5 (s,
6H, Si-CH,) ;2.2 (s, 6H, Ph-CHj3) ;7.0 (d, 4H,
aryl CH, ortho to Si) ;7.4 (d, 4H, aryl CH, meta
to Si).

Bis( p-carboxyphenyl}dimethylsilane (DAMS):
500mL & #e Zetxzd DTMS 235¢g
(0.097 mol), & 60.0mL, g]d 127.8 mLe] &%
£98 BEFEA tEEEA AidEE 92.7¢
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(0.60 mol) & 1417t 30F &<t Ze £=2 FHUuhgt
o I EREd =AM 37 Ft M T
H kg S ‘E}O}""‘ o] APziatde vig

€ 7l B Az old) BAE olatstgig o
et AAs R, 2 dHel] BHYEE sigk F oA
gt oy 1 oA FE oz AR
ool 48 YHES A=Zn B2 A& F, o
AREE ] BIUEF T892 3iA7|x 3

T dieg WATE 22E 33 wHEEe 3
e & AZAA 165g(71%)& At o) st
B2 ZE=Ae 280-295 CHth. IR (KBr pellet,

cm™) : 1690 (C=0) ;2400-3600 (OH carboxyl-
ic acid) ; 1250, 835 (Si-CHj) ; 1440, 1105, 700
(Si-Ph). 'H-NMR (DMSO-dg, ppm) : 0.5 (s,
6H, silyl-CH;3) ;7.6 (d, 4H, aryl CH ortho to
Si), 7.9 (d, 4H, aryl CH meta to Si), 13.0 (s,
2H, COOH).

Bis(4-chlorocarboxyphenyl)dimethylsilane (DCMS,
m): AA7]F3kA 500 mL 39 37+ Zgtxa=m
o] DAMS 10.0 g (0.033 mol), T}eke] gsiejed
266 mLo} Ao dgjd EFEE EFuA 142
FA WgEo] wobd w7k BRAIZ O, e
Faeled s oA AEFAA AABG. o
o 3 AH-E HFAH2 (bp. 60-80 C)E 4%
7tetel dHE AATIE REdle de n¥ES
n-¥ioz QARAA &% 80g(72%)L B
o, 5==3& 81 CtH¥rh IR (KBr pellet, cm™) :
1720, 1705 (C=0); 1250, 835 (Si-CHj) ; 1440,
1105, 700 (Si-Ph). 'H-NMR (DMSO-dg, ppm) :
0.6 (s, 6H, silyl-CHy) ; 7.6 (d, 4H, aryl CH, ortho
to S1) ; 8.0 (d, 4H, aryl CH, meta to Si).

SEH S B BFgH  Eeolmizg g4
Scheme 3¢] Z2& oz} FAH3ATh FAlE] 4
HEAE FFT FHANES GHAE d3lo)itEn &
Al e Eeste dolRlae] AL AW 5%
(low-temperature interfacial polycondensation)
WRlez gstdnt. wegAE 2% 500 mlL &3
o] Saviet Eajazdl Auet tolul $3HE 2.083
mmol& BAHUEF (Na,LO;) 0.23g& B#A12)
E 16.67 mLe ¥ 0 CNA 308 F<t 7iAmy
718 °F 5000 rpm] HEE=2 wmutsch o)

212

AEE - 4EA o5y

Table 1. Synthesis of Polyamides’ Containing Sili-
con and Oxyethylene Units

monomer polymers
diacid . M, M, yield
MM,
chloide mnES 0de (% 10y (1 B/ M )

m Oa PAl 070 251 429 17 87
Ob PA2 078 385 628 16 89
Oc PA3 08 331 520 16 81
Od PA4 108 278 437 16 73
e PAS 043 114 184 16 89
m of PA6 050 172 291 17 84
“ Polymerization was carried out with 2.08 mmol of each mono-

mer in 16.67 mL H,0 at 0 C for 1h under air, ® Measured at a
concentration of 0.5 g/dL in NMP at 25 C.

HBEE

A7 Ao d3 odd 24mle]l DCMS
2.08 mmol (0.7 g) & &34 &A& rtstn 2e
S 1AIZE BF AEsHA kAl og wgk
ﬁoﬂ Fol FHAAY FHES A% §H B, o
B, g3} deddloz #aygor My, NMPd) Ho)
Tz uﬂ_ag AFAAN ok AFAZR2 2 60 T2
SxollA 48A17F B9t ARAAT ol F§A <)
FHHE (9;,,)E Table 19 JeRNZIT 100 mL
o] Algae] dAe] 40 (10mL)E Y1, 94
A2 A 2% (1.00mg)e] FHAE H7lsle] )
g AR e oA =3 e AL ot
& 7hEl S g Felslgn).

a3 nE

CH A SIS Y. SAEd g9 23
3l tlolwl 3§HEL Feld, Haris, Ramalingam'
W o= Scheme 19] =z wet st o]
g9 2L FT-IR#} 'H-NMR A#EZdoZ
3ttt dUEZR 3§E) i IR A3 EY
A NO,d| 71918 5]z 7} 15002 1340 cm o A1 1}
epton], topwl 3FEe] tidt IR AW EHIA
NHoll 7191% s}=7}F 33503% 3300 cm™ x| A
vebktth. 28)a gy ez 3 fig 'H-NMR
28 EYA Ar-Hol] 7|18 537} 7.24 8.2 ppm
A uenton], toprl stEe] tE 'H-NMR 2
HE YA Ar-Hd| 7]¢1 n)=7} 6.59} 6.7 ppm9l]
A ebsth

Polymer(Korea) Vol 22, No. 2, March 1998



Fabzel SAEAR FAE LS

ozN—O—F +  Ho-{cH,C Hzo}"—u
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Scheme 1. The synthetic route for the preparation of
diamino compounds containing oxyethylene units.

Mg
H;COBr _— H,C—O—Mgar

ether

(CHslSICh, R
— 3 HC ’Sl Hy
R
DTMS
R
KMnO, ]
5 HO,C $t CO,H
R
DAMS
socl, R
—ee——> CIOC ?l COoCH
DCMS

Scheme 2. The synthetic route for the preparation of
bis-(4-chlorocarbonylphenyl)-dimethylsilane.

A E e dEA2A  bis(4-carboxy-
phenyl) dimethylsilanet= Kricheldorfe}!! vhg o 2
Scheme 29} 7 2¢] we} dichlorodimethylsilane-&

298223 p-bromotoluene®} Grignard 48 B
gt DTMSE 93, thA] KMnO, 2 23A17] b
FslEedz gasirA den, ojge T2
& FT-IR% 'H-NMR 2®eEdoz 3Rl
835, 1250cmdA  Si-CH;o] EA  FS5dr}
DTMS, DAMS, DCMS¢] IR A9 EZY AN FEF
o2 EAEY e, AAsukgd o& AAHE DAMS

#2|of Al22¢ A23 19984 39

y Eelolr=s] $43% 24

HN—Ar—NH,

Interfacial Polymerization

S
Where Ar = —@—o«(cn,cmo)—@—

n=1:PA1
=2:PA2
=3:PA3
=4:PA4

OO ™

J Low-Temp

Scheme 3. The synthetic route for the preparation of
aromatic  polyamides  containing  silicon and
oxyethylene units.

o] FlzBAAe] -OH &F4u7} 2400~3600 cm Lol
A, zgla slEzrde) C=0 Fd7} 1690 cm ™ol
A vebgo 2 Fi2 84 de] EEASS ElE
o} E3F DAMSe] ga3lutgd] o8 Fl2Bi At
OH 54 ¥5u7t Aletdezs DCMS7H P45
8 AT 5 AU o|F 3ol 'H-NMR 29
EYNE FEHo2 Si-CH9 Z2E (6H)d] 7]
QA3 F=vt gdMdez 0.5~0.6 ppmollA] veh b=
T TV dA TS EIEA

A dAe TR WEF  EHo=s
Scheme 3¢ we} Ghatges} Jadhav So|'? 333 ut
He Qlgdle A2 Ad £FF (low-temperature
interfacial polycondensation) HPHo =z 3 &Y
t}. Ao $582 Table 19 Uehych. Qoix
Z3¢A= IR 289 EZY A 23} ofle] N-H band
£ 3350cmldjA, 28]lr C=0 band& 1600~
1750 cm ol BT + A x, ez dF 5
w7} 1250 cmidA, Si-CH;¢] FyodE 835,
1250 cm'ollA] #AF & Qlo} A FRYo] #
A=Atk E3 Fig. 1914 2o FXo] Si-CH;9
Z2E(6H) 719 sart dddez 05~06
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Figure 1. 'H-NMR spectra of aromatic polyamides
containing silicon and oxyethylene units (DMSO-dg).

ppmollA] vpeplir, Ar-Hel| 7]¢1% ]330} 7.0~8.0
ppmolA] Uelton Ajoldglel g v=7} 3.6
~4.5 ppmo| Al YERETE E£5 o= Ate] =2
E (N-H)d) 7]¢1% 537} 10.1~10.2 ppmol A o
Yoz veh} Eelopu=o AL o)

Sedel BM. =84 (PA1~PA6)Y t+HA
% (7imn)= Ubbelohde H=A 2 ZA 3} Table 1
o Jepfdch HAM & F UKol HAHZE 043
~1.08dL/ge 2 uYehdo. =3 A B
S8l AY ZAE Table 29 FE59c). $a=
Zglotmj=ts A9 RE f7] Lujd &a5A J=
Ro g A Jort SAddAR B Fa7t
=E Eelo == AvkaQl SA9 vFA A &
7] gofo] £& RAEE HY1, AL 7}
F7H84& 8wt To1ge B

GPCel oj% £z 24 ZE Table 19 et
it Bl Rol= ulel Fo] iy EAFS
114000~3850000.2 veltom RAIHT Exlke
184000~6280002.2 vepsteh. z8ln M,/M,&
1.6~1.72 Jvehdoh E3 F2o) ©E F3H e )

214

gy

sol %

Table 2. Solubilities of Polyamides Containing
Silicon and Oxyethylene Units

polyemrs

solvent 5 AT PA2 PA3 PA4 PA5 PAG
NMP ++ ++ ++ e+ A+ 4+
DMAc ++ ++ ++ 4+ ++ ++
DMSO ++ ++ ++ ++ 4+
DMF ++ ++ ++ ++ ++ ++
m-cresol +- ++ ++ ++ - ++
pyridine +—- +- ++ ++ - + —
CHCl, - - - - - -
MeOH - - - - - -
EtOH - - - - - -
H0 - - - - - -
CH,Cl, - - - - - -
acetone - - - - - -

+ + :Soluble at room temperature, + — : Soluble on heating,
and — : Insoluble NMP : N—methylpyrrolidinorne; DMAc: N, M-

dimethylacetamide ; DMSO : dimethylsulfoxide, DMF : N N-
dimethylformamide.
Table 3. Thermal Properties of Aromatic

Polyamides Containing Silicon and Oxyethylene
Units

monomer polymer
diacid T.a decomposition re‘sidual
chloride diamine code (,C‘) temperature (Eﬁ weight at
T, T, 600°C (%)
| Ita PAl 18 333 448 54
m b PA2Z 165 349 438 48
m IIc PA3 142 384 444 44
m IId PA4 115 365 434 33
i Ile PA5 287 352 477 61
n If PA6 243 355 458 57

“ Determined by DSC at a heating rate of 20 ‘C/min in nitro-
gen, ? Determined by TGA at a heating rate of 20 C/min in ni-
trogen. T is the temperature at which initial Icss of mass was
observed. Ty is the temperature at which a 10% weight loss
was recorded by TGA.

Table 4. Mechanical Properties of Polyamides
Containing Silicon and Oxyethylene Units

PAl1 PA2 PA3 PA4 PA5 PA6
529 485 414 426 513 597

tensile strength
(MPa)

AR 4dE vmsp] Y8 AFA=E FH 3
Table 49 Yehldch BA Hoje RAY &4
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E
PA4
n
d
°
! \
PA-6
T T T T T T
Q S0 100 150 200 250 300 350

)
Figure 2. DSC thermograms of aromatic polyamides
containing silicon and oxyethylene units.

100 ~
90 -
807 —e—PA2 \R
@ 1 |——PA3 \
3 70 —v— PA4 \:E.
E | |——pPa5 +\\
g 604 —+— PAB \ .
s
1 \A\ \l
50 ~
N
4 V\ \A
40 - V\'
™y
30 4

Y T T T T T T T T T ¥ T M
a 100 200 300 400 500 600
Temperature

Figure 3. TGA curves of aromatic polyamides con-
taining silicon and oxyethylene units.

@ 297t St wet giAdes Zashs
BEE Holx Ao

AAFAL BEAT D3 BAPEE o83 @

2ol A22d A2z 1998 39

A AAE 2 dIENe 2ABINL o 4y dnE
Fig. 29} 34 ztzt et ol 89 T,
= A ©@9je] £t FotgsE gadi &
vte] Al ey w9y} Fohede] mel T,= oF 24
C ALE #ZasE= Roz 2 4 9u). Fig 39 4
28 TGA FHdA BH 27] 988 333~384
ToAlA AlFEYer 10% AFRLLEE 434~
477 CR o9 433 ¥ A E By For
600 CollA zEdak= 33~61%olth 7} =%
5o T, 10% AHZALLE, 600 CAA FE&uE
< Table 3¢ uehdich. 43 Sede 728 5
d

A A3 BE FAEdS Sd¥ 5 A
g2 B

AL Al F58 WHoE FAksd Faot 24
AL FH3te Zelop=g e 552 T4
st A3 Egjopmjz= NMP, DMF, DMAc,
DMSO, m-cresol 59] §7]&ujdl Lafstdt. o
= (inherent viscosity)¥= 0.43~1.08dL/g
& B T, 115~287 CHYNA Uepdon,
TGAd 9% 7] dRal2x9} 10% AP renr
T FAES7IEA 7tz 333~384 C 2 434~
477 CHY. AT FEAY EAEe T Bal
o] 114000~385000, ekl Hxlako] 184000
~62800022 Jelth gujFHo s Axy LB
o] JIZBAEE 41.4~59.7 MPao|th. WAXD=
T FEA F2IF FEEAdL A + U
ot Zea SRS FAlsd] Fast SAldHA
=98 @A SEE FNTT FElHoleE
£ 23 o|59] /BN S Y Bt opal, vwE

ol e AP L wAFA

AR 2: 2 A7E 199549 B8E iR
of 1Ahdx A-pulel] 23l = on ol 7
Ate} =& g
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