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FIG. 3

(57) Abstract: A dry grind ethanol production process and system with front end milling method is provided for improving alcohol
and/or by-product yields, such as oil and/or protein yields. In one example, the process includes grinding corn kernels into particles

o then mixing the corn particles with a liquid to produce a slurry including oil, protein, starch, fiber, germ, and grit. Thereafter, the
slurry is subjected to a front end milling method, which includes separating the slurry into a solids portion, including fiber, grit, and
germ, and a liquid portion, including oil, protein, and starch, then milling the separated solids portion to reduce the size of the germ
and grit and release bound starch, oil, and protein from the solids portion. The starch is converted to sugar, and alcohol is produced
therefrom then recovered. Also, the fiber can be separated and recovered. Oil and protein may be separated and recovered as well.
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A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - C12F 3/1 0 (2012.01 )
USPC - 426/44; 426/425; 426/629

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(8) - C12F 3/10 (2012.01)
USPC - 426/44; 426/425; 426/629

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Patents, Non-Patent Literature. USPC - 426/472; 426/601; 426/618; 435/161. Search term limited.

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
USPTO PubWEST; Google; Google Patents. Search terms: alcohol, cake, caustic, co , dry, ethanol, extract, fermentation, fiber, fibre,
fibrous, front, germ, grinding, grit, hydroxide, koh, liquid, maize, maze, mill$3, milling, naoh, oil, protein, separate, slurry, solvent, starch,
sugar, wet
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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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 another citation or other
special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be

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 than "&" document member of the same patent family

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/US Authorized officer:
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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:

□ 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:

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. Ill 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:
-See Extra Sheet —

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

2 . □ As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. □ 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.:

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

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.

No protest accompanied the payment of additional search fees.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/US 12/30337

-Continued from Box No. Ill:

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 must be paid.

Group I: claims 1-29 directed to a dry grind ethanol production process, the process comprising:
grinding corn kernels into particles;
mixing the co particles with a liquid to produce a slurry including oil, protein, starch, fiber, ger , and grit;
subjecting the slurry to a front end milling method, which comprises:
separating the slurry into a solids portion, including fiber, grit, and germ, and a liquid portion, including oil, protein, and starch; and
milling the separated solids portion to reduce the size of the germ and grit and release bound starch, oil, and protein from the solids
portion;
converting the starch to sugar;
producing alcohol from the sugar and recovering the alcohol.

Group II: claims 30-38 directed to a dry grinding ethanol production process, the process comprising:
grinding corn kernels into corn particles;
mixing the co particles with a liquid to form a slurry;
reducing an amount of the liquid from the slurry to form a wet cake; and
milling the wet cake.

The inventions listed as Groups l-ll 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 technical features for the following reasons:

Group II does not include the separating the slurry into a solids portion, including fiber, grit, and germ, and a liquid portion, including oil,
protein, and starch; and milling the separated solids portion to reduce the size of the germ and grit and release bound starch, oil, and
protein from the solids portion; converting the starch to sugar; producing alcohol from the sugar and recovering the alcohol of group I.

Group I does not include the forming and milling a wet cake of group II.

The common feature of dry grind ethanol production by grinding co kernels and forming a slurry is taught by US 2010/0260918 A1to
Wang et al. (para [0050]-[0052]); therefore the common feature is not an improvement over the prior art.

None of these technical features are common to the other groups, nor do they correspond to a special technical feature in the other
groups. Therefore, unity of invention is lacking.
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