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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
17 August 2023 (17.08.2023)

(10) International Publication Number

WO 2023/154206 A1

WIPO I PCT

(51) International Patent Classification:

GINBOTHAM, Paul; 15 Greencroft, Guildford, Surrey

C01B 3/50 (2006.01) CO0IB 3/52 (2006.01) GU1 25Y (GB). BHADRA, Shubhra Jyoti; 1404 Orwell
BO01D 53/00 (2006.01) CO01B 3/56 (2006.01) Road, Naperville, IL 60564 (US). GOLDEN, Timothy C.;
BO1D 53/047 (2006.01) F25J 3/06 (2006.01) 7 Lieudit Kerguillaouet, 29920 Nevez (FR).

BO1D 53/14 (2006.01) F257 3/08 (2006.01)

(21) International Application Number:
PCT/US2023/012186

(22) International Filing Date:
02 February 2023 (02.02.2023)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
17/666,625 08 February 2022 (08.02.2022) US

(71) Applicant: AIRPRODUCTS AND CHEMICALS, INC.
[US/US]; 1940 Air Products Blvd., Allentown, PA 18106
Us).

(72) Inventors: GHODASARA, Kamlesh; 11 Gernat Grove,

Borehamwood WD6 1SB (GB). SHELAT, Maulik R.;
6629 Arbordeau Lane, Macungie, PA 18062 (US). HIG-

(74)

@81

84

Agent: TREXLER, Amy, Air Products and Chemicals,
Inc., 1940 Air Products Blvd., Allentown, PA 18106-5500
(US).

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, 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, IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, 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.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,

(54) Title: METHOD FOR PRODUCING HIGH PURITY HYDROGEN

(o]
Qe
N

02

e B

322 335 323

: ‘ } y
; , {
,,,TJ,,,,fJ, m i N S >7,J ,,,,,, ] §_‘£Q_
{
102
113

wo 2023/154206 A1 |00 TR0 10RO A OO

Fig. 3

(57) Abstract: A hydrogen feed stream comprising one or more impurities selected from the group consisting of nitrogen, argon,
methane, carbon monoxide, carbon dioxide, oxygen, and water, is contacted with liquid hydrogen in a cryogenic wash column (CWC)
process that produces pure hydrogen with high overall recovery. The waste liquid stream leaving the CWC may be used to improve
the performance of upstream hydrogen processing steps.
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