
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
19 May 2016 (19.05.2016) WIPOIPCT 

(10) International Publication Number 

WO 2016/076857 A1 

(51) International Patent Classification: 
C02F1/467 (2006.01) C25B 9/04 (2006.01) 
C02F1/72 (2006.01) C25B 11/10 (2006.01) 
C02F 9/00 (2006.01) 

(21) International Application Number: 
PCT/US2014/065232 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

12 November 2014 (12.11.2014) 

English 

English 

(71) Applicant: GLOBAL WATER HOLDINGS, LLC 
[US/US]; 4995 S.E. Gem Drive, Stuart, FL 34997 (US). 

(72) Inventors: FRAIM, Michael; Post Office Box 11130, 
College Station, TX 77842 (US). JAKHETE, Sanjeev; 
4995 S. E. Gem Drive, Stuart, FL 34997 (US). 

(74) Agent: POLLEY, Daniel, S.; 7251 West Palmetto Park 
Road, Suite 202, Boca Raton, FL 33433 (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, 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, 
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, 
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, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 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, ST, 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, 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, CI, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG). 

Published: 
— with international search report (Art. 21(3)) 
— before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h)) 

(54) Title: ELECTROLYTIC CELL WITH ADVANCED OXIDATION PROCESS AND ELECTRO CATALYTIC PADDLE 
ELECTRODE 

.ROD 4-0 
ELECTRODES 

Flex pipe attached 
ith nozzle for 

fluid distribution. 

Influent with Oxygen 
gas bubbles entering 
into the manifold. 

FLUID INLET-
25 

l> 
oo 
l> 
© 
v© 
i-H 
o 
CJ 

O 
& 

FIG. 1 
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(57) Abstract: Electrolytically treating water through 
influent inlet arrangements for cavitation and one or 
more pairs of electrodes. The electrodes can provide 
continuous anodic and cathodic operation for treating 
water. The pressurized influent premised with oxidant 
gas can be pumped into the reactor vessel through the 
mixing nozzles arranged radially along the circumfer­
ence. The polarity of the current to the electrode can 
be periodically reversed at a set interval. An elec-
tro-catalytic paddle electrode can be used for the 
treatment of flowback and produced water. The 
paddle electrode can consists of alternate pentagonal 
flat plate electrodes separated by adjustable variable 
distance Teflon spacers. The paddle electrode is 
provided with a chemical coating capable of switch­
ing/reversing the polarity of anodes and cathodes at 
ultra high frequencies under very high current flowing 
conditions thus making it more efficient, stable and 
durable under demanding field conditions. 


