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., R ENLIRPHERORRELE AR LET —FH04EE
%R, BRESTATRESETRERREZLE. DSC#HEE Tg
BEVE., RBIEREAN > TFHERET HEZLSITH.

(2) RA AFM 5 TEM A& A58 F k., SRR T EAE L
EFHTAREMNASERBEYORRLHE -RIH/RTH-ERXTH=
HELERM(SEBS) MM an BHE, #mdh TEM R EE R
HARAE, Bids B —H ey TEM 5 AFM B %, # 27
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Abstract

In this report, the physical aging behavior, the physical nature and its
evolvement, of the ‘ordered structure’ which generated by aging at
temperature below it T,, were investigated, and the concerning results were
interpreted in the view of cohesional entanglement for polymer chain. Further
and contrastively, the physical aging behavior of semi-crystalline
polyethylene terephthalate (c-PET) was studied by d.s.c and some
complementary conclusions have been obtained. Finally, The morphologies of
poly(styrene-ethylene/butylene-styrene) (SEBS) triblock copolymer cast from
heptane and toluene were studied by combining atomic force microscopy
(AFM) with transmission electronics microscopy (TEM).

(1) The stress-yielding mechanism of aged atactic polystyrene (a-PS) was studied by
differential scanning calorimetry (DSC) and solvent-swelling measurements and
the viewpoint of cohesional entanglement (CE) was applied to interpret the
concerning observations. The results indicated that the yielding, as well as the
solvent- swelling of aged a-PS, were in essence the processes to break the CE points,
generated by the aging at temperatures below a-PS’s T,. In these cases, the break
up of CE was manifested by the decreasing or disappearing of stress-induced
vielding peak in stress-strain curve (5-¢ curve) and that of the endothermic peak

near the T, temperature range of DSC scanning.

(2) The morphology of poly(styrene-ethylene/butylene-styrene) (SEBS) tri-block
copolymer cast from different solvents was studied by combining atomic force
microscopy (AFM) with transmission electronics microscopy (TEM). The
quantitative agreement of the results of AFM and TEM plays a key role in
determining the phase attribution for the AFM images. It is confirmed that the hills
in AFM images correspond to polystyrene and the valleys to the rubbery phase.
Besides, it was found that the annealing of the samples has a great influence on the
morphology of SEBS. It can transform polystyrene phase from a discrete domain to

a continuous one.
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(3)

(4)

The physical aging of semi-crystalline poly (ethylene terephthalate) (c-PET) was
investigated by differential scanning calorimetry, d.s.c. and density measurement.
As found in experimental results, two kinds of ordered structures were introduced
by the aging at temperature (68°C) below their Tg, and their respective quantities
and developments were directly related with the degree of crystallization, i.e. with
the annealing condition which generate the partial crystalline regions. The
viewpoint of cohesional entanglement (CE) was used to explain the observations.
Besides this we also found that, whether two endothermic peaks which
corresponding to CEs persisted in different kinds of amorphous regions in the c-

PET appear, depended on the ¢-PET’s crystallinity, Xc.

Atomic force microscopy (AFM), differential scanning calorimetry (DSC) and
density method were used to obtain the surface morphology and inner bulk
crystallization information of partially-crystallized polyethylene terephthalate
(PET) which were induced respectively by different organic solvents, i.e., allylamine,
DMF, CH,Cl,, CH;NQO., toluene and benzene, at room temperature. Meanwhile, the
AFM results of these samples. and result of the thermally erystallized sample were

further compared.
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TEHRFRAACEHAAELTE EERE

Chap. 1 F#®
1.1 3 %

A THRELAFNEA—ANALER, + 50 FHNHAHR, BATERZ O
E#?%tiﬁﬁﬁﬁ ST BRRATIASE. ARARERAZHAEX. &
WM EF AT TR ZHBASGT S FTHH OB AT ENHARLF 5L % K
@.&%&%&%*,E%K£MWﬁﬁﬂﬁ Beb 4805 % FlaF xR BNy
BELE (o, FEHEX, HRHES, HLABIWNF) LEBTEN6AR. 22
EiEREE» TP, EFHHNALKBERFASAME, BEOARAGELA TR EHGBARERE

£

1. EFRANMNELRT — R 3IE A F3, wEIRITHE, 5 F, L@ ki
HTAMNTEDREG S THAGAIER, CSIIHUARTARESFHESF I R HEF 6 —

S

EARAEREAZT-TFHARLRAY, A5 0TFATAHRALB—HERET AN
XEAAAAAR. dTHELEZ>TFREFKEZAAME (RATF 10nm), Rikey ) A
FFHS (SANS) YR L ERAY, ERARGMALR FRBARNHLHEKL, £
REASMENZIONAMLEN. AIZL LNEGAZ>FRKRKEF o LB IkE 240
EMHE, BRARFERLIGITHAHBIGARECHLARNYE, FRAAHTA
MMy T ER, ESHSFAY— R REHEANKRR. THRTFENHEHF
B(adsatia o # AR R, BAHEFR -+ o0 50407 & ¢4 5035

I2AXERRESMBEZRGATAL. R

I EZERAXREGMMBENLAHALETER, 2E2RAA KL 50 FHHZ
ERBEZFFTRAFKESY. SH0THHLTHRBEAN, FELEELF—F#HH
FEFHE, HMHGFSHUR (AR, B, BUAESHIEICFHT) KA T,
BEATRAFSEHGTEAREATH. X—IHRERFEAZEY, At %W“%%
WAED, RERRIEGHMDFIHAOIHAL T L HRBLR F2aE
AR AR 2L ( PhyszcalagzngGSQSub-Tgalznealtng) LRXKEHHALRARN, T;"ra
KD BEHE, SRBEREIN S TFEDAGBRTELAL. HFLANFHRGR
FRRESEMOAL LRGP THRRALUMFR TG —ANEBHAS. HE 24T
AEER AR L FHOEEL. BREERTEAMG DL h it L it 4
HENHL—ANAER, BIRARBEE> FROBT SRR, FHFTHERL
Romtysh itz B et £ 4, #4302 aPSH PET $@ A RAoHHH, BELK
B BaPEHEL.

S, RASHRMIFFERDETAADGTAR L, LHNEMBIBES TR




FEMFRBEACEFHETAELT S RERSE

BAMBAREMN. ALHARTLEXEAY, AR 2RI HBAROY L T4 — 4
HAEA, HAELAZRIENAHEELZLRS Y HKELSRSMoIH48 (Homogeneous )
s,

LL1REWHHELAMAG R EGR

RN HBEL LGN R RZB LN ETHHGARRERLTAGE, hAFTHES
Wy L EFH, FE2HALR DSC 97k, REABRBRAVURYEZNLIL, 40
RO FTERT T, 2R TRAE (HEEL) —Z0E, DSCHBHKE T, it &
H— A B L. Petrie AA XN RIS e T 5 AR L @it b 5 Faipitsg i
ARE YA R F NGB,

Montserrat A, M AEZ LM FGEE, ABELAE (TSC) & A T, Ftif 89
A (U,,) Bl WoolB1F Ade RMBE R TH(a-PS)H &4 200°C vl L4381 i Ao
HE, EKFEKL, %&{K%T BERKLIES, HREdasb#F EARLIR Py
MEALA. FRERRN, FRHESAE T, BRAUELEE, 'i%ﬁﬁ$4i#§¢éf§$iééf&

T T AFTRRAEORSARE 0. BAEEZLE T WA RFTEAWEMD, ZLiLH
MR -G EH AT 45342, Chen!¥% Marshall ! /\ﬁliﬁm TH»F#
FeZ LR R a-PS ZITHFh. LEAREHHALTEEEZ LR /KA 2L

g E A, BRFR e a & RT%. Agrawal® B DSC #HL T 4 F %
(Mw) 2% % 17,500, 206,000 A= 1,260,000 5 a-PS & BB & F 640 IE £ 2475,
T T aBmE (AHy) R REAF S FE4 AH X —4i. Brady FOHL e
REY, M ELE a-PS WERBERELBTRS, BN, KEEELAZT
0.1%. Brady FUOZ M4 T #2432 a-PS BRABRITHA Y h. LNLHA,
B50C< AKAMERE T<T,, £EHE 1-6d 5, REFESE X~ LiTH ( WAXD)
BE, alR&I|AGETHILT A Y £, #ucé‘w‘a%ﬂﬁr%)&,:ﬁi‘/ T57%, 2R ARAHF 25
WEOIRTEE. FERE, FHHS WAXD A F R % 40F & Fo 350K 45 “B
7 BRIBMEFARREY B RBRT M. BRI REHPHAT L
BY R BF U2 e Rt AT GG AE IR R A Bvh . T D L BRT L 6Y 5K AL R AT ok
FERMERITAHL LTI L h. WA TEHGFEFNFIR, HEHF
% # ( Dynamic Mechanical Analysis, DMA ) %= /~% 44 ( Dielectric Analysis,
DEA) 95 BR RS0, e R KA R RIFRAFHENLE R, T 2RAA . —
M DMA #» DEA #ROBAAE R MMM EEAGTH. S0 Lid0 X E4E A 43
W, S MELTRRETFANARLELS, RAELHABS Ak EHE
e1 %o, Petrie F G UMM (Torsion Pendulm) £ % T a-PS 6844 T 214
L, BREBANH 92C, KHGMERTM L ARG I, Lkt a-PS R
R XK.
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Lt RGO RPRER, AR, TRECc—SxhBEEAEAFeLIE, A
RMMBEREEREHE E, M REEMA S T RF Lt a8 2404245 o8 0 24 69 REFF,
— I HAESBENGHE.

1.3 4@l keimy

AT EHRDMAAGHIE Z P, ASOEH RV AR 4o f dARERGR U270
T i U G kbt AP AT — K 6 AL E

1.3.1 g &4&#&RE# ( Free volume theory) 11819

%R RFH Flory ## Fox 24, AT @A A hiF 3 R B2H 54, MK
VTF # 421202210 Doolittle H 42123, 2] WLF #4123, X —2 &K F AN KB R
ReHbERBUHEZRAN L, BAMBENTRREL, EZROEEZHA+ 5
B, REXT “AaEfBR AABH RS 2. st FH2E 24, Adam 7?" Gibbs!??!
AR T Inn=B+C/T.Sc(£F B, CH¥H, ScaLAMEE, RRBAT &%)
BHAZEFTREEANE, REX—FRORZETEEMTESHERIRIE, 22
CTERARGER, FaLHFT LB M) BhAE D X —H]iR.

1.3.2 Moynihan ##

i — %A R & Moynihan!*"!, Rekhson!®s), Hodge A X B F1283U4 %42 47

HAGRHMBEAGEN TS FZRILEEMA YR, RIEHTFLL—E5 A
FAY, ABLZRIVBLZN IR TLEMBRABEHE, T—BEALLARES
B R (DSC BEABMAALE) 5@, RETRAGRS.

1.3.3 KWW % # (Kohlrausch-Williams-Watts equation) 3%

E—F#£&d Willlams #= Watts F 1970 #£4& 4% Kohlrausch & 1866 %44 — /o
MBERLAY. FAABXR: © (t) =expl-(t, few ) V], t, A HRLEHA. 14y
A KWW F3 694050 10, By BRERRMNAO>HFTAH £ AH (0<Byy<1, —
BRETTRANABRGPa E4 03-0.6) , LIEHAS, RURABESFAT, A
Z, BRI 1 WA S A AT &% Moynihan FA &L L, 2%
f‘-fitﬁ? Moynihan ##. #fikizF L4 3092 A, Kovacs € # Az 2 A

e T a-PS MIZE IR P HIRAR BB TN, AHRPHMZIE A MEKRBE M (80
cw,ﬁww=a5)3%

1.3. 4 KAHR #% (Kovacs-Aklonis-Hutchinson-Ramos theory) 1

TEHLELE (KWW H54) FAAR )2t hat, BB QLA BA oMK
M. AL KWW 7 RORAEHNEFEIATERGLRTAOH, Lo 2
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CRBAS AN S. ARAECTUEZANEMRELATH AGKRROSH, B 5

S Fe A EABAERBE T, A F 200 RgBBEA—FLHRA. Hie

HRAEGELETE, KAHR #A R X B4 RESEH AR ILEMH T 45 DSC R #A

HABE, A NBBAELN A4 R RFE DSC P RASEEE YT H, i

€ XML YEEAB L ( Peak-shift method ) 1131,

1.3.5 RSC 2+ (Robertson-Simha-Curro theory ) 13%
BRE—NEHERNEF gt F R LFHG—NER, B - LEHRTE

BEBRET G EH.

1.3.6 #F4A (Coupling model ) [3637]

—RERFE Ngan R, HH SR UG AFRB AL P ERLGHE M (co-
operativity ) A B £, FINT —NAFBEMAHK n(0<n <1). E5E (1
-n) i’ﬁ%%ﬁ\\v\ (waf] KwWw f’fiq’éﬁ%ﬂﬂi@% . k."#%ﬁ)ﬁkjfl}@»/—m% /m%
AP HRRERGBE. BE n HBE T A 585535, #7105 Kovacs 4 5
BHEA LR NS, AR A TELIEUAE EME LY. B X - LR
WA T a-PS 4955 % 49 £ & 199,

1.3.7 #@M#EE#R ( Enthalpy Relaxation theory)

Petrie £/ DSC R AA X MR LA, RizELHEE #7 DSC ®&K L T, %
kB R F MR8 il b iy SR AER R BERLHRE —ANMHFEFHAK
B, BERERRK, R vA— 9588 & () Aok, KREGBEZELER 1-1 F4 ade T 4k,
FET, (1) LA B, BB XHAKT T, 098 Ta Bk, & THRKIR P4 E
B.AREOBEOZEBEAGFHMEENL (B abi). R H(TOA B KATHE g Ht(T,)
AR B S, Ho(TObFBAeh, :

AHYT)=Ht(T)=He(TY) \ oo (1-1)
AR A B % 49 AR B

AHo(T)=Ho(T)—He(Ts) oo (1-2)
AR R 8RB

SRKIHE  BEAH AR R 1 ABM, KEOBFBE bode B, HE Tgmk
ARHARE (ed K), Bt o) DSC ¢ 435 b TR A mBARE Q £BKE
A, BKEE Aa AR iR YT A SRR ETRKKE, TUIAH:

Qt (Ta, 1)=Hy (TW) - H (Ty) oo (1-3)




PAHRFRAALFHLAE T E LIRS

= ELR
t=4

ETRSEK, BEFEoHLR, KEANLBLATHRINLEAHFHME
He(T,), #E%E

VAR MR AR, WE TgHRAREFRELP]FHME Qe(Ta, 1), BF:
Qg (T4, 1)=H (T)—Hg (T)=AH (TW) oo (1-4)
(1-6) - (1-5)%%:
Qe (Ta 1) - Qt (Ty, 1)=H, (T,) —Hg (T,) =AH,(T,) ......... (1-5)
Qt (T4, 1)=aH (T) - AH, (T2) oo, (1-6)

NAERBKXEBE—EH, AHy (T, %4, H1-6)X#9, STRKAYRBEADE
Mk Tg st Lot th DSC X ZFT A& h IR s, HRMKF Qt (T,, 1) MR K%
Ao, Kb FARRGREE, BPAH, (T, ¢9@- 1 FFE. BiA DSC Z¥ME Qt (T, r) #
AR T RO KA IR K AT AT P ALK e A B

1.3.8 #RELBAY (Cohesional entanglement model )

E—HRERANTHF XKD Qian #BEH. HEHELIEGTAESARLy P
MR AREHRIM GBI nm HEFRAAENR, AHAEL S DB
ey, AARHEIEL (SJTHES) TR, CHELZBAMB IO AL £4¢
L, BARBEGRE 4o TER 2-1 5.

BRRELSOETEFRERMTEA, BERs BN TR AEREX (RRBEH S
MR IBTALE 1-2). EHREIE T, ATRTEBELGNERERLLET S
8. Cervinka FU9E R ad: (POWIKEA KT FREFLT &, ERAME = L4
EXANBBALE, EXEMBO 2 ARKEAMA. B2, X — AT RS
ARRSMAKR (KAL), g19pbl2 DSCHI, A gelail) B () 4530
X H, 22 EBMTRIEBIHFTAE BHT.

LAREWH B NF LN IETRARSEL
1.4.1 £5F %% (IR)

ﬁ%%%%mi%%m%é%ﬁﬁﬁﬁﬁﬁm,Eﬁu&#%%%%ﬁ$%ﬁ@
h\%%&i}ﬁﬁﬁéﬁimﬁé}%rﬂ&é}%W#af_ﬂ’ﬁ)ﬂéﬁﬂwﬁ&}tﬁ%‘%ﬂa‘é%. Joss #o
Wooll®1i5 PVC # PS # &2 5 RABEE L, £ Tg BEATRES, WRELiE
FAES BT HMELES, AR EIHRE T, Mg by FAibd B A KA SR
TH, RETES. BZHUMEELE - NOTHARIHET )T,

HO%MHQTﬁﬁﬁ%%E%#%PMW%?#M%m%tGO@%%%RK
ﬁ%%%%ﬁ%,%%%NM(m)%%k,&%%ﬁ&&ﬁ%,ﬁ%&i%%&%
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SFRGMEEE . BINZE AN PET # &tk A8 (Cp) M ta EKMBEK. BL
Cp AsFRlFsFRiaEm AR xRy, AL EREN ST A EME
¥, £ Cp i RA2d o FTAMEBRKAMII AL o FORMR, FTAME
W IR A T3 A2y, A& PET EARHBAT AHAFLEH, ZRERTES
G RFR? ERAAIMBE LIRS HERGETLEH, HoE T, REML LK
%

Moore #» O’Loane %3/ FTIR # % 7 & PET ¢9 24, A3 5 O-CH,-CH,-
OXBAFAMEAXLGEFTRAME LK ARKTE I, RALTLEHLTFIENE S,
Qian 8 A TR £ FTIR #4577 £MaiH R, ANBEALE T, Wi, KX4
FTHREEAALEXMREREFARY, sFEe)BAESE DSC MIFeA BB IE B E—
H, AARBRKELSEIREMETEAABHEE. FRPLEL, MEFTTRIY
REERSABBRKAEETNR VKL, Qlan AH 5 —F 0B AT AR 5 F44:2
HEIRARIE SR B AL T a4tk 4k,

1.4.2 £ 4 F & X & % i# ( Positron annihilation lifetime spectroscopy,
PALS)

PALS # R EA LFER, RELEL, BAEN, FRFH IR RFRE
Bd®AFR (0.1-1.50 nm) MAHKAFHE. LREHRET: EFTRE—AdF
R —F 4 K 89 B F - & F#( Positronium, Ps), Ps A 0-Ps #= p-Ps 2 4. —
RELT. G0 FTHELHHANECTFHF LR AN KX S 51,(0.125ns) ,1,(0.4-0.8
ns) , 1, (1.10ns) ZHGEs. AFt, A0 R IFEBE (1, 1) 555 FHH$
EBRBRYRIFREFRX., ARFATE 1967 ERATELZ > FHETHEA,
BR AT 90 #KRLE, PALS HAF 22| Z R LALFREMN A0S 264 f R
besdl, ARAAFTRXR—HATHEMN T A HARRAL S A, RiE, Pethrick %1%
PALS & K, FU4 S ARBRERN LU RFALT KT R A% R T 85 (PMMA)#4 4} ¢4
MBENATH. LERRERAY, HEZMFESFRIPLEOELEOMETHERL 2
WHEMNBBES —HRAET LMY AWENE, %4 8446 KJ/mol. 2% PALS #
ARLBisHF—ETHBE, #HeBireMdk, —KEBEEVESEit48 05 ) 8,
HFOIOM 95 F it HNEE KB Bk, ME A, PALS 45 2 eh 3 A K
AR, MAKBOBRBELES+ 4]0,

1.4.3 RH R ER 4 F47RE K ( Photochromic probes and labels) 5558

BT OO HARSHEARY JFiR ) FAILFRELLESHFH L X
—RARAMAANERLE (X)) ERYRRAFMHLBEE, —A R EY AR, T
HMAE (R) EARMKHR XY THEEW. AANLHTEH RAGRILE £ T




PEAMAFRAAUFHLAEEE HERE

ATl at Foh - T LAENK., RARER T AR E E4K4, Torkelson P8+ H T
— kR BARSHO O RARIF. FTARARRHITERRGER, 90% i L) g
wAREGAEFRT>120-130A IR KA, BFFALT, EFEKHGRRGERXM
WAL RIRER Y. YuF UM g R4 (F), 43472 (E), #2474 (S)
Foi PR (C), KM F SHARKYAdKR, E, S, C EF § kR piiAFid
.

1.4.4 0 B X X¥H (Small angle X-ray scattering, SANS)

X AMHANEARETHAKRFABNRAO LT EREGER, AL FH2AEH
FIEVE S AR FHHRE. SAXS (20 <2-5°) R 9% 5-100 nm R
9. AR3E SAXS BB, RMSHALRAA, L—ERHOFRALSLEE
##) ( Super-structure) , MHAALETHA G TAEHFHGFT ALK A,
Wendonff, Fisher!®® Ruland®!'%¥f= Renniger %' R HEL 3 FH 42 R, TLTE
F a4 d Yeh o Geil ) AL FERBEIHAM I B LG ESZAZRENEGL B
HE & TR (nodular) 4. Song # Roe 95 st F 42 @k (L4 T FBA
Fok ) 8y a-PS AT F@GHEL, RETALAAETSNLER. HLENARELY
GRARIBERTAERERS, B—S5 50 0esstb—5. 1244825 (0.5 nm
KEN), BRPEBEAZRDA IR, BANIHRBLE a-PS HELERAY, &
025-040 nm $9RE L, WBLUKARZBBEAGHAN, ARZEHNLBIKRKEZ
&K Bk,

1.4.5 XK K # (Fluorescence spectroscopy)

FoRBEARAMSTRASFEHIFE4 G L Loutfy 69 AHE 4t AR L
KA. ARAAREBRRARFLROUY B LGOS AR, (242 R 20 A
4y, Torkelson 57 W BF R4 R A8, L. A B4l o9 6) £ % —H,
KARE (1) SExarMegstsk (Int) KEAEHLEE, HAHEALLBEKT
T, % — A8tk 3] — 48 KA.

1.4.6 &-F A akkiki# (Electron spin resonance spectroscopy, ESR)

REMAONASHARSYAARY, FARBIENLEBZARST L, Ao hey “4
%" (Tumbling )* £ ESR 699K ik#, 5+ AL A 4 278 £ 8 14 Tr kK AE. 122 T, ( ESR
P TIRE) AL R MM A ERE, #E ESR E44 2 my Ak
fedf. X R FARRS T ESRARGGRALE. Tsay 4 Gupta @ A ESR £ F 4
WARRERGIHHE, 5 PALS ¢94 R EA T, %2, #/ ESR AHL 55 F4
A EERLAFFESREASKFHRS.
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1.4.7 AR NF LT &t (MDSC, Modulated differential scanning

calorimeter)

EhhE, HREFTHELAHIEFRMRRAFTEBHERT (DSC), £
HERKE, FEHRY, FREREHRALENRES. 248 DSC £HTH
s SO AT AN, ACAF IR, PAES T, HEALHEGARRRYF,
RmF2leh it BAMNMORSES. HXLAFRHE, £8 TA 28 FER ICI h#
WA S FAT — IR 5 AH AR, BPifE X DSC (MDSC) 279 . MDSC £ 4
BUFBRBLE, B2 —AEZRARFL, UNBERERARH(<5C/min),
TRBHOBITE, AEERKRSFIX G A, SR THNAEIBAE TR, HLE
HEAHKFORHEAE. FRAOG I T4, THERANMYTE RS> Fo R TiE K9
BARSMOBIERH R ATE IR, RABRRBALED R THEIAL, KTUERHE
TEHEIFK, A@THEIAWY T,. ATttt E, Bm, MDSC AH 2 KA
FABRMPEELGH AT L. Hourston # Song " RiFe4HA A% £ A9, a-PS
FE-ANHEAELER, FPRBIMENRE (AHy) HF—HRAME. S AEMRKT 65CH
BETFRAEN, £54-64CHEAFb—Nodid, BEHMALZREREL, KA
T (Cp) MBBFT TR X —Agb L4 T, T — A, hESLaah
HRIMGNRITHA £, FRIAZ L EN DSC AT A AU K F) ¢4

1.5 B RAAETGRE

REeMMBLLNARERCLANLTEAGRE, RUFMEA S EH AT B —
FohiAiR, EHAA, HEARX—HHREVETHD N 5 @55 R IR

L RRAREME MG R, CLIEHIBETIRE DN BATE N 6958 T 42 69 57

7 187-98)

2. TR EMEEITAHGFT.
3. RHEFFHRAKZGWIB T A FAL.
4. MAE I LA WL LT AHGEA.
5. W EALIB L.

1.6 R4 82 PET & & 474 6% %

B ZNARKIE (F@GAARLIED) TEHHAFRH KA AKX —I S5 C I3
AMAMS G EBRIE, BARLENTELAE A KSR KRR N80 s bp g
SRS, X -SRI FEE. RAALE PET £ A7 A Yoh— 1
R—ANEA I FM, Aa®xt PET 4 SA ik, FMARLLY AL agL




FEMHFRBANEHFAMEL S B BRE

FHRAH. LALAHXERRA LR, TEIARAZX-FATHIHAL Y

RBRBBLUOME P TRER, SIAARLEF RO HITHOF kL
BREETHHAHEL: ARBAHEIZEATHEALABARNEREL, st 1
,4\ mMAAATLANRGHS, AARRBLELALRBE (ZREHT T,) HKK

T4, RAEBEAM TIRAV LGALE, MU IEHELREHYIEAA, itk E

R h 5t ¢k d e R 4R A

ARXREESD FTRARAVEFAL TS, 2/ HZRMERALY. HRA,
Mm%, HRLLEFRFLOFAEE - LTI, NBAL RPHhEF 26447
AR ER, SFEXELT KT Laf s P2y AR F UM
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