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Recently we have successfully demon-
strated time-resolved Small-angle neu-
tron scattering (SANS) measurements for
observing melting behavior of injection
molded isotactic polypropylene (iPP) using
deuterium labeling to distinguish differ-
ent chain lengths within an overall distri-
bution. For SANS pattern with streak and
spot shapes in the direction perpendicular
and parallel to the flow direction, we clari-
fied that the streak pattern disappeared at
higher temperature compared to the spot
pattern. This result strongly suggests that
the streak pattern derives from the forma-
tion of ”shish” structure in the material and
the spot pattern due to the stacking lamel-
lae structure (”kebab”) [1].
In order to perform the quantitative anal-

ysis for shish structure, the SANS data in
wider q range is desirable. In this study,
we tried to SANS measurements of injec-
tion molded iPP in lower q range.

The deuterated and hydrogenated iPPs
having molecular weight (MW) of ca.
1,200,000, 180,000 and 40,000 with nar-
row MW distribution were polymerized
by metallocene catalyst system. The ra-
tio of High, Middle and Low MW com-
ponent in the blend was H:M:L=2:4:1. To-
tal weight of the sample was 7g, and 1g
of the sample was deuterated polymer.
Blended samples were selectively deuter-
ated in High or Middle or Low MW com-
ponent, the deuterated blend samples be-
ing called High-D, Mid-D and Low-D. For
the preparation of pseudo-injection sam-
ple, compact injection machine developed
by co-worker was applied. Detailed prepa-
ration method is described elsewhere [1],
[2].

SANS measurement was performed at
SANS-U apparatus, at Institute for Solid
State Physics, The University of Tokyo,

Tokai, Japan. The wavelength was 7.0 �
and the scattered intensity was collected
with an area detector during 7200 sec. The
sample-to-detector distance was set to be
12 m for lower q measurement, and the ex-
periment was carried out at room tempera-
ture.
Fig. 1 shows 2D-SANS data of High-D,

Mid-D and Low-D. As like 2D-SANS pat-
tern observed for camera length of 8m [1],
the streak pattern was observed in the di-
rection perpendicular to the flow direction.
The shape of streak pattern depended on
the deuterated MW component, and the
degree of anisotropy was in the order of
Low-D > Mid-D > High-D. The High-
D sample showed 2D-SANS pattern with
slight anisotropy even in the present cam-
era length.
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Fig. 1. Figure 1: 12m SANS data in Low-D (left),
Mid-D (center) and High-D (right). Vertical direc-
tion is the flow direction.
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