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(57) Abstract: Provided are: a prepreg which can give a carbon-fiber-reinforced composite material excellent in terms of
mode-I interlaminar toughness and mode-II interlaminar toughness; and the carbon-fiber-reinforced composite material.
The prepreg comprises constituent elements [A] to [C] and satisfies requirements [I] to [III]. [A]: Carbon fibers coated
with a sizing agent [B]: An epoxy resin having a specific structure [C]: A hardener for [B] [I]: An epoxy resin composition
comprising constituent elements [B] and [C] has a nematic-isotropic phase transition temperature in the range of 130-180
°C. [I]: The prepreg, when isothermally held at 100°C for 30 minutes and then examined by wide-angle X-ray diffraction
at 100°C, does not have a higher-order structure derived from a diffraction angle 26 of 1.0-6.0°. [III]: The prepreg, when
isothermally held at 180°C for 2 hours and then examined by wide-angle X-ray diffraction at 180°C, has a higher-order
structure derived from a diffraction angle 20 of 1.0-6.0°.
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“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
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2006, entire text & US 2008/0153976 Al, entire text
& CN 101084252 A & KR 10-2007-0098814 A
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A WO 2018/070053 Al (HITACHI CHEMICAL INDUSTRY CO., 1-19
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LTD.) 28 December 2017, entire text & EP 3476878
Al, entire text & CN 109328203 A

A JP 2013-227451 A (HITACHI CHEMICAL INDUSTRY CO., 1-19
LTD.) Q7 November 2013, entire text (Family: none)

P, A JpP 2018-162451 A (TORAY INDUSTRIES, INC.) 18 1-19
October 2018, entire text (Family: none)

P, A WO 2019/021613 Al (TORAY INDUSTRIES, INC.) 31 1-19

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2019/015807

The invention in claim 1 of the present application specifies that, in
a prepreg including: a sizing agent-coated carbon fiber; an epoxy resin [B]
having a structure represented by general formula (1l); and a curing agent [C]
of [B], an epoxy resin composition including components [B] and [C] has a
nematic-isotropic phase-transition temperature in a temperature range of 130-
180°C (condition [I]).

In addition, the present description indicates that as a means for
setting a nematic-isotropic phase-transition temperature within the specific
range, a curing agent of component [C] is preferably selected considering
combination with component [B] from the point of wview that the epoxy resin
composition including components [B] and [C] has a nematic-isotropic phase-
transition temperature in a range of 130-180°C (paragraph [0077]).

However, for example, comparative examples 3-9 of the present
description discloses those which are obtained by the same preparing method
using the same epoxy resin (component [B]) and curing agent (component [C]) as
examples 1-9 of the present application, and which do not satisfy condition
[I] specified in claim 1 of the present application.

In addition, the present specification does not particularly disclose
other means to set condition [I] within the specific range.

Moreover, it cannot be said that the means for setting condition [I]
within the specific range is common technical knowledge at the time of
filing.

Therefore, even with reference to the description of the present
description and the common technical knowledge at the time of filing, a
person skilled in the art cannot understand how to prepare a prepreg
satisfying condition [I] specified in claim 1 of the present application by
using those other than an epoxy resin composition described in examples of
the present application.

In addition, although a person skilled in the art could understand how
to do so, since it 1is necessary to prepare a prepreg optimizing preparation
conditions by using an epoxy resin including very many kinds of structures
represented by general formula (1), and to measure and verify whether or not
to satisfy condition [I], it is recognized that trial and errors exceeding
the expectation of a person skilled in the art should be undergone.

Accordingly, the description of the present application is not
described clearly and sufficiently enough for a person skilled in the art to
carry out the invention in claim 1 of the present application, and thus does
not comply with the requirement regarding support stipulated in PCT Article
5.

In addition, based on the same reasoning, the invention in claims 2-19
of the present application also does not comply with the requirement
regarding support stipulated in PCT Articles 5.

Therefore, when it comes to a prepreg described in the invention as in
claims 1-19 of the present application, a meaningful examination could not be
carried out regarding those other than a prepreg that 1is an epoxy resin
composition used in examples of the present application. Thus, an examination
was not carried out.

Form PCT/ISA/210 (extra sheet) (January 2015)
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