wo 20207131435 A1 | AT NN 0 TR 00O 0 OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
25 June 2020 (25.06.2020)

O 00 0 00
(10) International Publication Number

WO 2020/131435 A1l

WIPO I PCT

(51) International Patent Classification:
BOID 65/10 (2006.01)

(21) International Application Number:
PCT/US2019/064994

(22) International Filing Date:
06 December 2019 (06.12.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/783.441 21 December 2018 (21.12.2018) US

(71) Applicant: ECOLAB USA INC. [US/US]; 1 Ecolab Place,
Saint Paul, Minnesota 55102 (US).

(72) Inventor: YOON, Seong-Hoon; 2204 Caledonia Court,
Naperville, Illinois 60564 (US).

(74) Agent: LAVANWAY, JR., Paul J. et al.; Fredrikson &
Byron, P.A., 200 South Sixth Street, Suite 4000, Minneapo-
lis, Minnesota 55402 (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, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

84

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, PII, PL, PT, QA, RO, RS, RU, RW, SA,
SC, 8D, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

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, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL 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))

(54) Title: QUICK TRACER INJECTION FOR MONITORING OSMOSIS MEMBRANE INTEGRITY

INTRODUCE BOLUS OF
FLUORECENT TRACER
INTO FEED STREAM

CONTACT MEMBRANE
TO GENERATE
PERMEATE STREAM

FLUOROMETRICALLY
ANALYZE FEED STREAM

304

!

FLUOROMETRICALLY
ANALYZE PERMEATE

206

DETERMINE FLOW.RATE
INDEPENDENT
CUMULATIVE-TIME
CONCENTRATION FOR
FEED STREAM

L 308

BETERMINE FLOW-RATE
INDEPENDENT
CUMULATIVE-TIME
CONGENTRATION FOR
PERMEATE STREAM

]

DETERMINE MEMBRANE
EFFICIENCY

310

312

FIG. §

(57) Abstract: A fluorometric monitoring technique canbe used to rapidly evaluate the efficiency of an
w0 0SmMosis membrane. In some examples, the technique includes injecting a bolus of fluorescent tracer into

a feed stream. The tracer may be introduced for a period of time less than what is required for the tracer

to reach an equilibrium concentration in the permeate stream. The feed stream and the permeate stream
.2 may be fluorometrically analyzed to determine a flow rate-independent cumulative-time concentration
of the fluorescent tracer in the both streams. The efficiency of the osmosis membrane can then be
determined based on these flow rate-independent cumulative-time concentrations.



