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ABSTRACT : Electron microscopy for multiphase polymer morphology is still exposed
to some limitation both in disclosing morphological details and in specimen preparation. For
TEM technique, the internal structure in such specific areas as those of fractured, crazed,
oriented, distorted parts of bulk specimen are hardly focused because of the specimen
being sectioned. Low Tg materials like multiphase elastomers should be cryogenized before
‘being sectioned. For SEM application, over and/or under-etched specimen might give rise to
morphological errata and artifacts. In this paper, a new methodology is proposed to
overcome the problems mentioned above using the composition image formed by backsca-
ttered electron signals.
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HIPS ; CdF Chimie j[-#%i(France)
ABS ; Daicel 7% Cevian FX-2(H#)
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Figure 1. 'TEM image of csmium-stiined HIP

X 6,000

Secondary electron image of etched
and silver ccated HIPS, X 6, 000.

Figure 2.
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Composition Imageg FFE A =& Polymer-Morphologye] Rist Bz

7ol occlusions] Wkl 3t HEES ¢ 4 ¢l
ot =3 Kol 445 ¢] ¢l rubber particle
uk-& etching 4] 7] = @) A over-etchings &

£ 74-%, rubber particlet -E32 polystyrene
pahse7} =] attack = o] rubber2} ¥tz thszhe)
polystyrenex etchingﬂ 7] o Fol] A3zk2] rubber
particle kS BZY 4 o} o}-&e] under-

etchings] 7§ o5 rubber particles 5233
etching4]7 4 glemz 7o fEme izl

e,

Fig.3-% silver coatingsl-¢ 173 HIPSZ back-
scattered electrone)l ]3| 4k = composition
imageS BZISE ARl °l faiaeoll /‘1 B ok
9l #+o] rubber particle?] o

= ggokeh ol FTFRE] %

T ERE A FER T%Eiﬁﬂ r;—:%‘%%
e 73-9-, atomic number 7ol ¢ % amp-
litude imaging contrast i~} & BES u] 3
2| 28 oF 4 olr}.  Fig. 4= 00, staining
vlg {73k HIPS bulk specimeng- Fig. 33 7bo]
composition image=z FEZI3F FFolc)k o] FE
ol 4 el ube} el i Fig. 15} 244 &
4 olg) i rubber particled] ®oF, =27, 4%
WhEE= B2, polystyrenes| rubber particlefqgei]
occlusionz] JREEE BIZZS ol v,

= Fig. 19 g2 TEM image BES 934
B 24 00.F A 53 EFA77 98 R

Ll “,;E
rlo nfu ;

k& thinnings} 1115 stainingdl ©}-¢, hardening
3 #71,000A° LIFY f#K- o = cuttingso} g+
o oolzl gt RABES #I4 = 8o TEMe] ¢
T BRE WEY 2B #Es ¢ 4 Yo
v HEEAr e phase structures] 2z 4w hard-
eninge] o -3 MEa T ik W Y&
olth. =3 Fig. 2¢] SEM images} 7-o]etching
ol w2 FiEE®EL ul internal structure® @izs
¥ g d= Bid Fig 49 22 BZE FHkoex
fiZihd 4 9] o v backscattered electrono] HH:
He #rrt A EReE 5 £ 0, 1~0, 5¢0]
221 00,8 el staining A7) = BEIS &
Q4 gle,

o] e}zre] fze] TEM3 SEM image Bizz2-
A7 RA EfFEEREs 2 HEDT BHEE AR
LEF flom e v B 8B T 4
et

3-2, ABSo| s

ABS 94 HIPS#t R—3 #5f= Fig 5%
SAN phases] 0,0, stainings] polybutadiene
particles] #izzxl TEM image¢]= Fig 6&
etching methodel] &3] A FEFe = & poly-
butadiene rubbers} etching o] #Zzx] secon-
dary electron imageos]t}, Fig. 7 <4} backsc-
attered electronel] ¢]3] FZEK= composition ima-~
ge® polybutadiene rubber particle?] ofo3}F

Composition image of silver coated
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Figure 3.

EH A 634 A 6% 1982 124

Composition image of osmium-stained
HIPS, X 6,000

Figure 4.
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Abbreviation

EM : Electron microscope(or/microscopy)

HIPS : High impact polystyrene

ABS : Acrylonitrile-butadisne-styrene terpol-
ymer

TEM : Transmission electron microscope(or/
microscopy)

SEM : Scanning electron microscope (or/mic-
roscopy)

STEM : Scanning transmission electron mic-
roscope(or/microscopy)

EPMA : Electron probe microanalysis

0.0, : Osmium tetraoxide

DDSA : Dodecenyl succinic anhydride

MNA :; Methyl nadic anhydride

DMP : Tri-dimethyl aminomethy! phenol

C.0; : Chromium trioxide

SAN ; Styrene-acrylonitrile copolymer
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