A biomass torrefaction systemis provided which enabl es a conti nuous

torrefaction process that

I nvol ves the introduction of biomass particles

into a rotating reactor drum having a | ow oxygen environnment. The particles
are conveys dthhN@mINAL ttemdcmrobyumbmai @d)pmam&wrm@md:mm TREAEO LBIry

torrefi
sour ce

wo 2012/048146 A1 I 0K 000 OO OO

@% \R’ ({]Iep Eectu%?]f gnzap on

bi onass torrefactlon 'S a

(43) International Publlcatlon Date
12 April 2012 (12.04.2012)

IRakAREhGRR RS SEuRT S

(10) International Publication Number

WO 2012/048146 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

International Patent Classification:
C10L 9/08 (2006.01) C10B 1/10 (2006.01)
C10L 5/44 (2006.01) F27B 7/16 (2006.01)

International Application Number:
PCT/US2011/055153

International Filing Date:

6 October 2011 (06.10.2011)
Filing Language: English
Publication Language: English
Priority Data:
61/391,442 8 October 2010 (08.10.2010) US
13/218,230 25 August 2011 (25.08.2011) US

Applicant (for all designated States except US): TEAL
SALES INCORPORATED [US/US]; 20818 44th Av-
enue West, Suite 201, Lynnwood, WA 98036 (US).

Inventors; and

Inventors/Applicants (for US only): TEAL, William, B.
[US/US]; 22740 Dogwood Lane, Woodway, WA 98020
(US). GOBEL, Richard, J. [US/US]; 14517 3rd Drive
Southeast, Mill Creek, WA 98012 (US). JOHNSON, An-
drew [US/US]; 6527 225th Avenue Northeast, Redmond,
WA 98053 (US).

Agents: BARRETT, Jared, M. et al.; Seed Intellectual
Property Law Group PLLC, Suite 5400, 701 Fifth Av-
enue, Seattle, WA 98104-7064 (US).

(81) Designated States (unless 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,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless 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, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, 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).

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

(54) Title: BIOMASS TORREFACTION SYSTEM AND METHOD

,/—m
3% 34
22 "
REACTOR .«
1] r 8 g
46 ‘u
42 T \
2 2
0"

FIG. 1

(57) Abstract: A biomass torrefaction system is provided which enables a continuous torrefaction process that involves the intro-
duction of biomass particles into a rotating reactor drum having a low oxygen environment. The particles are conveyed through
the drum by a heated gas stream and simultaneously torrefied thereby. Gas exiting the drum is recirculated back to a heat source
for reheating the gas prior to reentering the drum. A method of biomass torrefaction is also provided.



