wo 2013/170184 A3 [N 00000000 OO R

(43) International Publication Date
14 November 2013 (14.11.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2013/170184 A3

(51

eay)

(22)

(25)
(26)
(30)

(72)

1

74

31

International Patent Classification:
CI10L 10/00 (2006.01) CI10L 1/12 (2006.01)
CI0L 5/48 (2006.01)

International Application Number:
PCT/US2013/040597

International Filing Date:
10 May 2013 (10.05.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/645,999 11 May 2012 (11.05.2012) US
61/786,951 15 March 2013 (15.03.2013) US

Inventor; and
Applicant : BAL Dingrong [US/US]; 225 S. Main Street,
2nd Floor, Rutland, Vermont 05701 (US).

Agents: LEISEY, Justin et al; Cooley LLP, 1299
Pennsylvania Avenue, Suite 700, Washington, District of
Columbia 20004 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(84)

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

(88)

with international search report (Art. 21(3))

Date of publication of the international search report:
9 July 2015

(54) Title: PRODUCING ENGINEERED FUEL FEEDSTOCKS WITH REDUCED CHLORINE CONTENT

Reactor
456K

FIG. 4

Bunker
{Pellefs)

Bunker
{Granidaied)
482

(57) Abstract: Systems and methods for producing engineered fuels from municipal solid waste material are described herein. In
some embodiments, a method includes combining a first waste stream that includes at least one of hard plastic, soft plastic and
mixed plastic with a sorbent and increasing the temperature of the combined first waste stream and sorbent to a temperature of at
least about 200 °C. The method further includes combining the thermally treated first waste stream and sorbent with a second waste
stream that includes fiber, and compressing the combined first waste stream, sorbent, and second waste stream to form a densified
engineered fuel feedstock.
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stream. ’ .
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-***-Continued from Box No. lll: Observations where unity of invention is lacking-***-

Group IV: Claim 29 is dire}:ted toward a system for forming a densified engineered fuel feedstock.

Group V: Claim 30 is directed toward a system for processing and sorting a inﬁnicipal solid waéte stream.

Group VI: Claims 31-39 are directed toward an engineered fuel feedstock made from a processed MSW waste stream.

The inventions listed as Groups I-VI 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
first wastg stream that includes at least one of hard plastic, soft plastic and mixed plastic with a sorbent; increasing the temperature of
the combined first waste stre_am and sorbent to a temperature of at least about 200 degrees C; and combining the thermally treated first
waste stl_'eam anq sorbent with a second waste stream, the second waste stream including fiber, which are not present in Groups II-Vi;
the special te_chnlcal featqres of Group Il include heating a first waste stream above a decomposition poirit to produce a second waste
stream and a gas; extracting gas from the second waste stream; and reacting the gas to a less reactive state, which are not present in
Groups I 'and Ill-VI; the special technical features of Group HI include sorting the processed waste stream based on density into a first
materlal of a first .density classification having a bulk density greater than about 15 |b/ft3, and a second material of a second density
classnﬁcatlop having a bulk density between about 4 Ib/ft3 and about 15 Ib/ft3, and a third material of a third density classification having
a bulk density less than about 4 Ib/ft3, which are not present in Groups I-Il and IV-VI; the special technical features of Group IV include a
first bpnker of waste constituents of a first type separated from a mixed municipal solid waste stream; and a second bunker of waste
constituents of a second type separated from the mixed municipal solid waste stream, the waste constituents of the first type different
than the waste constituents of the second type, which are not present in Groups I-lll and V-VI; the special technical features of ‘Group V
include a processing sub-system configured to receive a municipal solid waste stream and to remove the non-processable waste; a
processing apparatus configured and disposed to receive constituents of the municipal solid waste stream from the processing
sub-system and reduce the size of the constituents of the waste stream to an average particle size of less than about 3/4 inch; a
separation sub—system configured and disposed to receive the constituents of the waste stream having an average particle size of less
that about 3/4 inch, which are not present.in Groups I-IV and Vi; the-special technical features of Group VI include an engineered fuel
feedstock made from a processed MSW waste stream, comprising: a plastic content of between about 5 wt. percent and about 50 wt.
percent; a fiber content of between about 50 wt. percent and about 95 wt. percent; a sorbent content of between about 1 wt. percent and
about 50 wt. percent; and a total chlorine content of less than 400 ppm, which are not present in Groups I-V.

The common technical features of Groups I-VI are a method of producing an engineered fuel feedstock from a processed MSW waste
stream, the method comprising; combining a waste stream that includes a plastic, with a sorbent; heating the combined waste stream
and sorbent; combining the thermally treated waste stream and sorbent with a second waste stream, compressing the combined first
waste streams and sorbent to form a densified engineered fuel feedstock; combining the waste streams in a predetermined ratio to form
an engineered fuel feedstock; processing a municipal solid waste stream to remove non-combustible waste; sorting the.processed
waste; combining the processes waste and an additive; heating the material to form a gas; a mixer configured and disposed to combine
the waste constituents of the first type and an additive; a treating apparatus configured and disposed to heat the waste constituents of -
the first type and the additive to alter the chemical composition of the waste constituents of the first type; a densifter configured and
disposed to compress the treated waste constituents of the first type and additive from the treating apparatus with the waste constituents
of the second type to form a densified engineered fuel feedstock; and an engineered fue! feedstock made from a processed MSW waste
stream, comprising plastic; fiber, and sorbent. '

These common technical features are disclosed by US 2011/0099890 A1 to Bohlig, et al (hereinafter ‘Bohlig’). Bohlig discloses a
method of producing an engineered fuel feedstock from a processed MSW waste stream (engineered fuel feed stocks derived from
processed MSW waste streams; abstract), the method comprising; combining a waste stream that includes a plastic, with a sorbent
(selecting a plurality components from a processed MSW waste stream, including plastic, and adding a sorbent; paragraphs [0066],
[0107]); heating the combined waste stream and sorbent (treatment of the MSW with high heat, where a sorbent is added to the MSW
waste; paragraphs [0047], [0051]); combining the thermally treated waste stream and sorbent with a second waste stream (adding
additional engineered fue! feed stock components (MSW wastes are components of the feedstock); paragraph [0055]), compressing the
combined first waste streams and sorbent to form a densified engineered fuel feedstock (feedstock is compressed to form densified
products, including densified cubes, briquette, pellets, sheets, and honeycombs; paragraphs [0045], [0149], [0154]); combining the
waste streams in a predetermined ratio to form an engineered fuel feedstock (the added sorbent is in an amount of between about 0.1%
(weight sorbent/weight fuel feed stock (w/w)) and 50% (w/w) (predetermined ratio); paragraph [0030}), processing a municipal solid
waste stream to remove non-combustible waste (processed MSW contains substantially no glass, metals, grit, or non-combustibles;
paragraph [0125]); sorting the processed waste (the MSW can be processed by any method that allows for identification and separation
of the component parts according to material type; paragraph [0151]); combining the processes waste and an additive (adding a sorbent
(additive) to MSW waste feeds streams; paragraph [0051], [0054]); heating the material to form a gas (treatment of the MSW with high
heat would emit gases; paragraph [0047}); a mixer configured and disposed to combine the waste constituents of the first type and an
additive (selecting MSW waste components and an amount of sorbent and mixing the components together (in a mixer); paragraph
(0060], [0063]});a treating apparatus configured and disposed to heat the waste constituents of the first type and the additive to alter the
chemical composition of the waste constituents of the first type (treatment of the MSW with high heat and optionally also high heat under

. pressure would will also render the MSW biologically inert (change in chemical composition)); a densifier configured and disposed to
compress the treated waste constituents of the first type and additive from the treating apparatus with the waste constituents of the
second type to form a densified engineered fuel feedstock (feedstock is compressed to form densified products, including densified
cubes, briquette, pellets, sheets, and honeycombs; paragraphs [0045], [0149), [0154]); and an engineered fuel feedstock made from a
processed MSW waste stream, comprising plastic, fiber, and sorbent (an engineered fuel feed stock is produced by selecting MSW
waste components, including plastics and fibers, and adding an amount of a sorbent; components of municipal sclid waste include
without limitation plastics, fibers; paragraphs [0057]-[0063], (0123], [0125]).

Since the common technical features are previously disclosed by the Bohlig reference, these common features are not special and so
Groups |-Vl lack unity.
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