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(57) Abstract: Photo-initiated polymeric ionic liquids, methods of making and methods of using the same are disclosed. A preferred
embodiment for making a photo-initiated polymeric ionic liquid (P-PIL) coated support, comprises: mixing at least one ionic liquid
(IL) monomer with at least one photo-initiator; at least partially coating a support with the mixture; and exposing the coated support

o to UV light to form a photo-initiated polymeric ionic liquid (P-PIL) coated support.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

D Claims Nos.:

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

2. D "Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of inventioﬁ is lacking (Continuation of item 3 of first sheet)

This International Seérching Authority found muitiple inventions in this international application, as follows:

See Extra Sheet

D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.
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2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. '

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

4. W No required additional search fees were timely paid by the applicant. Consequently, this international search report is

VaN
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-26, 34
Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

l:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT

nternational application No.

PCT/US2013/043275

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 1-26 and 34 are drawn to a method of making a photo-initiated polymeric ionic liquid (P-PIL) coated support.
Group II: Claims 27-33 and 35-59 are drawn to a photo-initiated polymeric ionic liquid (P-PIL) coated support. -

‘Group HI: Claims 60-103 to methods and devices for separation, extraction or analysis of chemicals.

The inventions listed as Groups | through Il 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 special technical features of Group |, a method of making a photo-initiated polymeric ionic liquid support comprising mixing a ionic
liquid monomer and a photo-initiator, coating the mixture on a support and then UV polymerizing, are not found in Groups Il and IlI; the
special technical features of Group I, a photo-initiated polymeric ionic liquid support comprising at least one cationic component and at
least one anionic component, are not found in Groups I and lil; and the special technical features of Group I, devices and methods for
the separation, extraction, and analysis of chemicals, are not found in Groups | and II.-

Groups | through lll share the technical features of a photo-initiated polymeric ionic liquid (P-PIL) coated support, comprising: i) mixing at
least one ionic liquid (IL) monomer with at least one photo-initiator; ii) at least partially coating a support with the mixture of step i); and
iii) exposing the coated support of step ii) to UV light to form a photo-initiated polymeric ionic liquid (P-PIL) coated support. However,
these technical features do not represent a contribution over the prior art.

Specifically, WO 2011/046661 A1 to Bara et al. teaches a method of making a photo-initiated polymeric ionic liquid (P-PIL) coated
support (Para. [0216], Monomer 34 was mixed with photoinitiator (2-hydroxypropiophenone, 2 wt%) using a.vortexer and poured onto a
250-mm diameter Supor® (100 polysulfone) supported material. The monomer on support was then pressed between two quartz
plates covered with Rain-X (commercial hydrophobic, anti-stick coating for glass) to prevent sticking. After manually pressing to remove
bubbles, the plates were clipped together using binder clips and placed in a UV oven (UVP Inc., CL-1000 Ultraviolet Crosslinker) and
polymerized...supported membranes...), comprising: i) mixing at least one ionic liquid (IL) monomer (Para. [0216], Monomer 34...; Page
79, Scheme 8; Para. [0198], ...Monomer 34...; Para. [0199]; See Fig. 16; Para. [0091], Figure 16: Structure of a diol-RTIL monomer and
the poly(diol-RTIL polymer)) with at least one photo-initiator (Para. {0216], Monomer 34 was mixed with photoinitiator
(2-hydroxypropiophenone, 2 wt%) using a vortexer...); i) at least partially coating a support with the mixture of step i) (Para. [0216], ...
and poured onto a 250-mm diameter Supor® (100 m polysulfone) supported material. The monomer on support...); and iii) exposing the
coated support of step ii) to UV light to form a photo-initiated polymeric ionic liquid (P-PIL) coated support (Para. [0216], ... placed in a
UV oven (UVP Inc., CL-1000 Ultraviolet Crosslinker) and polymerized...supported membranes...). ’

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