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(57) Abstract: Reverse osmosis membranes made by inter-
facial polymerization of a monomer in a nonpolar (e.g. or-
ganic) phase together with a monomer in a polar (e.g. aque-
ous) phase on a porous support membrane. Interfacial poly-
merization process is disclosed for preparing a highly per-
meable RO membrane, comprising: contacting on a porous
support membrane, a) a first solution containing 1,3-di-
aminobenzene, and b) a second solution containing trime-
soyl chloride, wherein at least one of solutions a) and b)
contains nanoparticles when said solutions are first contact-
ed, and recovering a highly permeable RO membrane.
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A. CLASSIFICATION OF SUBJECT MATTER

B01D 71/00(2006.01)i, BO1D 69/10(2006.01)i, BO1D 61/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC B01D 31/00, 13/00, 71/16, 63/00, 71/09, B29C 39/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) "interfacial polymerization, permeable RO membrane, 1,3-diaminobenzene, trimesoyl chloride, porous
support membrane, dispersed nanoparticles, metaphenylenediamine”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 04039440 A (John E. Cadotte, etc.) 02 Aug. 1977 1~104
See abstract, columns 1~8 and claims 1~4

A US 04902424 A (Wolfgang J. Wrasidlo, etc) 20 Feb. 1990 1~104
See abstract, columns 1~21 and claims 1~13

A KR 1020050077141 A (KOREA OCEAN RES. & DEVELOPMENT INS.) 01 Aug. 2005 1~104
See abstract, pages 1~4 and claims 1~5

P, X US 2008/0237126 A1 (Eric. M.V.Hoek, etc) 02 Oct. 2008 1~104
See abstract, columns 1-21 and claims 1-25

P. X US 2008/0149561 Al (Benjamin Chu, etc) 26 Jun. 2008 1~11
See abstract, columns 1~14 and claims 1~60

|:| Further documents are listed in the continuation of Box C. }X{ See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
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Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- CHO Jun Bae
gu, Daejeon 302-701, Republic of Korea
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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:

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

2. 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. I:l 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 invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

I. Claims 1~11 directed an interfacial polymerization process for preparing a pearmeable RO membrane formed by reacting 1,3-
diaminobenzene with trimesoy! chloride.

II. Claims 12~81 directed a pearmeable RO membrane, or an interfacial polymerization process for said pearmeable RO
membrane formed by reacting polyamine monomer with polyfunctional acyl halide monomer.

IIT Claims 82~104 directed a pearmeable RO membrane, or an interfacial polymerization process for said pearmeable RO
membrane formed by reacting metaphenylene diamine with trimesoyl chloride.

1. l:l As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. g As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. l:l 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. l:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
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.
I:I No protest accompanied the payment of additional search fees.
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