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(57) Abstract: The present disclosure provides for substituted epoxide modified sotbents and contactors, methods of using sorbents
and contactors to capture CO,, structures including the sorbent, and systems and devices using sorbents and contactors to capture CO;.
The present disclosure provides for sotbents and contactors that can include a CO,-philic phase and a support. The CO;-philic phase
can include a modified amine polymer that is the reaction product of an amine and a substituted epoxide.
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This international search report has not been cstablished in respect of certain claims under Article 17{(2)a) for the tollowing reasons:
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i [::E Claims Nos.:
A

because they relate to subject matter not required to be searched by this Authornity, namely:

£

they relate to parts of the international application that do not coniply with the prescribed requirements to such an

because
extent that no meaningful international search can be carried out, specifically:

[ %}

Claims Mos.: 17-28
because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6 4(a).

Box Ne. JI} Observations where ity of invention is facking (Continnation of item 3 of fivst sheet)

See extra sheet(s).

I [:E As all required additional search fees were timely paid by the applicant, this infernational search report covers a
claims.

2. [:E As all searchable claims could be searched without effort justifying addifional fees, this Authority did notinvite payment of

additional fees.

As only some of the required addifional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specificaily claims Nos.:

0

No required additional search fees were imely paid by the applicant. Consequently, this international search repottis restricted
to the invention first mentioned 1u the claims; it ts covered by claims Nos.:

1-16
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Continued from Box No. Il Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-16 are drawn to sorbents, and contactors thereof.

The first invention of Group I+ is restricted to a sorbent comprising: a CO2-philic phase and a support, wherein the CO2-philic phase
includes the reaction product of a substituted epoxide and an amine, wherein the CO2-philic phase includes a structure selected from
the first compound shown in claim 13 of the instant application PCT/US2023/066670, wherein R1, R2, R3, and R4 are each
independently hydrogen, and R’ is hydrogen; and a contactor thereof. The first named invention has been selected based on the
guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines. Specifically, the first named
invention was selected based on the first listed structure presented in the claims (claim 13). It is believed that claims 1-16 read on this
first named invention and thus these claims will be searched without fee to the extent that they read on the above embodiment.

Applicant is invited to elect additional formula(e) for each additional compound to be searched in a specific combination by paying an
additional fee for each set of election. Each additional elected formula(e) requires the selection of a single definition for each compound
variable. An exemplary election would be a sorbent comprising: a CO2-philic phase and a support, wherein the CO2-philic phase
includes the reaction product of a substituted epoxide and an amine, wherein the CO2-philic phase includes a structure selected from
the first compound shown in claim 13 of the instant application PCT/US2023/066670, wherein R1, R2, R3, and R4 are each
independently hydrogen, and R’ is alkyl, wherein the alkyl is methyl unsubstituted; and a contactor thereof. Additional formula(e) will be
searched upon the payment of additional fees. Applicants must specify the claims that read on any additional elected inventions.
Applicants must further indicate, if applicable, the claims which read on the first named invention if different than what was indicated
above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the “+” group(s) will result in
only the first claimed invention to be searched/examined.

The inventions listed in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulae do not share a significant structural element requiring the selection of alternatives for the structure and
accordingly these groups lack unity a priori.

Additionally, even if Groups |+ were considered to share the technical features of a sorbent comprising: a CO2-philic phase and a
support, wherein the CO2-philic phase includes the reaction product of a substituted epoxide and an amine; and a contactor, comprising
a structure and a sorbent, these shared technical features do not represent a contribution over the prior art as disclosed by US
2016/0199810 A1 to University of Southern California.

US 2016/0199810 A1 to University of Southern California teaches a sorbent comprising: a CO2-philic phase and a support, wherein the
CO2-philic phase includes the reaction product of a substituted epoxide and an amine (Para. [0025], sorbent for adsorbing carbon
dioxide from a gas mixture, comprising a modified polyamine and a solid support. As disclosed herein, the modified polyamine is the
reaction product of an amine and an epoxide; Para. [0049], 2,3-epoxybutane); and a contactor, comprising a structure and a sorbent
(Para. [0025], solid sorbent for adsorbing carbon dioxide from a gas mixture, comprising a modified polyamine and a solid support).

The inventions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.
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