wo 2012/166561 A3 |1 N0F 00 OO A A O

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

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

=

\

(43) International Publication Date
6 December 2012 (06.12.2012)

(10) International Publication Number

WO 2012/166561 A3

WIPOIPCT

(51) International Patent Classification:
E21B 43/20 (2006.01) E21B 7/00 (2006.01)

(21) International Application Number:

PCT/US2012/039486

(22) International Filing Date:

25 May 2012 (25.05.2012)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
61/491,188 28 May 2011 (28.05.2011) Us
13/480,207 24 May 2012 (24.05.2012) Us

Applicant (for all designated States except US): AVELLO
BIOENERGY, INC. [US/US]; Suite 2116, 666 Walnut
St., Des Moines, lowa 50309 (US).

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US orly): ELLENS, Cody
[US/US]; 323 SE Springwood Dr., Ankeny, Iowa 50021
(US). BROWN, Jared [US/US]; 2323 NW Cherry St.,
Ankeny, Iowa 50023 (US). POLLARD, Anthony
[US/US]; 719 Douglas Avenue, Ames, lowa 50010 (US).
BANASIAK, Dennis [US/US]; 12515 Winston Ave., Urb-
andale, Iowa 50323 (US).

Agent: O'CONNOR, Ryan; O'Connor & Company, PO
Box 580, Minnetrista, Minnesota 55364 (US).

74

(81) Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, 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, 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, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) 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))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

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

[Continued on next page]

(54) Title: COMPOSITIONS, METHODS, APPARATUS, AND SYSTEMS FOR INCORPORATING BIO-DERIVED MATERI-

ALS IN DRILLING AND HYDRAULIC FRACTURING

Fig. 1

100

MO -~ 145

135 -
Hoppar(s)
and

v Mixing

SSSSSSS

P
Saniore

9 Eﬁjg %’:“‘é‘g 105 .| Driling Piatiorms
Tankis) Pump(e) |=tese and Equipment

Retu
Line -

e
i l

™

o
Dritting Fluid |

9
+| Solids
{Mud) Tanks Control

5| Degasser.
Desander,
Desilter

Shale
Shaker(s)

Fast Pyrolysis
Process

iy o
Pl soits

Frasiaon

Reserve Pit(s) }- Y

(57) Abstract: The present invention provides compositions, methods, apparatus, and systems to minimize environmental impact,
water use, and overall cost of drilling and hydraulic fracturing for crude oil and natural gas. Some variations of the invention provide

a fracturing-fluid additive composition comprising a water-soluble

portion of a biomass-pyrolysis liquid. In some embodiments, the

fracturing-fluid additive composition is substantially biodegradable and is not toxic. Some variations provide improved proppants
for oil or gas well fracturing. Other variations of this invention relate to drilling-fluid additive compositions, and methods of using
these compositions. This invention can significantly improve the environmental, economic, and social sustainability associated with

drilling and fracturing for production of oil and gas.
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