wo 2015/187189 A1 |V 0000000 O

(43) International Publication Date

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

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

=

\

(10) International Publication Number

WO 2015/187189 A1l

10 December 2015 (10.12.2015) WIPO | PCT
(51) International Patent Classification: (74) Agents: HOLLOWELL, Kelly, J. et al.; Suite 800, 401
BO1D 53/74 (2006.01) Commerce Street, Nashville, TN 37219 (US).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2014/061228 kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
g : BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
17 October 2014 (17.10.2014) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(30) Priority Data: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
62/006,448 2 June 2014 (02.06.2014) Us SD, SE, G, SK, SL, SM, ST, 8V, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: PHG ENERGY, LLC [US/US]; 3048 Owen ) -
Drive, Nashville, TN 37013 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: POTGIETER, Deon, John; 9414 Highwood GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

Hill Road, Brentwood, TN 37027 (US). LOFTIN, Mark,
Oliver; 1990 Bradshire Drive, Mobile, AL 36695 (US).
STANZIONE, Tom; 1190 Oak Haven Road, Knoxville,
TN 37932-2628 (US). BROWN, Jeffrey, Scott; 111
Mimosa Drive, Leland, MI 38759 (US).

TZ, UG, ZM, ZW), Burasian (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, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: MICROWAVE INDUCED PLASMA CLEANING DEVICE AND METHOD FOR PRODUCER GAS

OB % e 22
=
WL e | |

123
130

FIG. 1

(57) Abstract: A device and method for cleaning producer gas includes a fil-
ter bed chamber, a microwave chamber, a first catalytic chamber and a second
catalytic chamber. The filter bed chamber comprises an inlet for carbon-based
material and a spent carbon outlet. The microwave chamber comprises a per-
meable top and wave guides around the perimeter through which microwaves
can be introduced into the device using magnetrons. The first catalytic cham-
ber is connected to the microwave chamber, and the second catalytic chamber
is connected to the first catalytic chamber. The method comprises using the
device by filling the filter bed chamber with carbon-based material, introdu-
cing microwaves into the microwave chamber using the magnetrons and wave
guides, dissociating heavy carbons entrained within the gas by passing the gas
through carbon-based material in the filter bed chamber, the microwave
chamber, the first catalytic chamber and the second catalytic chamber.
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