wo 2023288330 A 1 |00 0 TR0 OO

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

(19) World Intellectual Property 3J

Organization
International Bureau /
(43) International Publication Date —/
19 January 2023 (19.01.2023) WIPO |

(10) International Publication Number

WO 2023/288330 A1
PCT

(51) International Patent Classification:

CO2F 1/44 (2006.01) BOID 61/58 (2006.01)
CO2F 1/74 (2006.01) C02F 1/20 (2006.01)
BO1D 61/02 (2006.01) C02F 3/20 (2006.01)
BO1D 61/14 (2006.01) CO02F 11/121 (2019.01)

BO1D 61/16 (2006.01)

(21) International Application Number:
PCT/US2022/073816

(22) International Filing Date:
15 July 2022 (15.07.2022)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

63/222,738 16 July 2021 (16.07.2021) UsS

(71) Applicants: GEORGIA TECH RESEARCH CORPO-
RATION [US/US]; 926 Dalney Street NW, Atlanta, Geor-
gia 30318 (US). CRANFIELD UNIVERSITY [GB/GB];
College Road, Cranfield, Bedfordshire Bedfordshire MK43
OAL (GB).

(72) Inventors: YEE, Shannon; 709 N. Parkwood Rd, De-
catur, Georgia 30033 (US). RAVNDAL, Kristin; College
Road, Cranfield, Bedfordshire Bedfordshire MK43 OAL

(GB). DAVEY, Chris; College Road, Cranfield, Bedford-
shire Bedfordshire MK43 0AL (GB). MCADAM, Ewan;
College Road, Cranfield, Bedfordshire Bedfordshire MK43
0AL (GB). SHERMAN, Kiristine; 1102 Calibre Lake
Pkwy SE, Smyrna, Georgia 30082 (US). AZEVEDO, Kyle;
1459 Ragley Hall Rd. NE, Brookhaven, Georgia 30319
(US). GAYLO, Ryan; 200 Mill Place, Canton, Georgia
30114 (US). TURNER, Travis; 1212 Grant Street SE, At-
lanta, Georgia 30315 (US).

(74) Agent: DAUGHERTY, Elizabeth et al.; Thomas Horste-
meyer LLP, 3200 Windy Hill Road SE, Suite 1600E, At-
lanta, Georgia 30339 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, 1IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW,KZ, LA, LC,LK, LR, LS, 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, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(54) Title: URINE AND WASTEWATER TREATMENT SY STEM

100:
™ P et fow

CONGENTRATE RESERVIOR
TANK TANK
s 108
lpom,

permeate

PERMEATE
. TANK
118

clean water
o discharge

uF
o

UF N\
FILTER\

103

|
1 ]
| BUFFER | greenstream E ["CONTROLLER |
1 TANK | H 130

1 102 2 R S St

.

~oo”

(57) Abstract: System and method for a urine and wastewater treat-
ment are described. The urine and wastewater treatment system can
include a tank configured to receive liquid waste (102), an air blower
(114) configured to blow air into the liquid waste to reduce the den-
sity of the liquid waste and to generate crossflow, and a filtration unit
comprising an ultra-filtration stage (104) comprising a first permeate
outlet and a first concentrate outlet and a reverse osmosis stage (112)
comprising a second permeate outlet and a second concentrate outlet.
The reverse osmosis stage is configured to receive a first permeate
from the ultra-filtration stage.
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