7068789 A1 I 0O 0 00O A

o

Pressure swi ng adsorption (PSA) assenblies with

t enper at ur e- based br eakt hrough detecti on systens,

wel |

as

as to hydrogen-generation assenblies and/or fuel

(120 NTIERS Y HOBAIS ARROAC AT ON PIBLISHEDI BNPER THR HATENTIOSOIRBRISTTOR TREATY (PCT)

operating the sane. The d

19) vagaRi@lcth PRRLAE brAniIRAR YT
Wi th Iﬂg%ﬁ[ﬁt&ﬁﬁ&rea I N d U-]H
assenbly (73) and to cont L

(3 antBnAd@asmibdayior BEOONSI V
s u2ShJuas 2006sR9.062006) t 0 t he

B

(21) hiferka@éfREApliddicd Nmeslr ed el sewhere ¢di-

lion systens (140) are

i R RS

oI HAe operation of at
PG,
(5D Ilﬁeéw?’eﬁﬂlé’fdtﬂvt&m%@@‘ef erence t enffbritignaied fakps (ke Afidevisqindicated for every
ored V%°le, a previously measur@d?

| east
| east(10) mtgrazttondl Peblihidnn Number

i oniW6%789 Al

naty Iy ion_availablep: , AG, AL, AM,
%%g%%% gR f;)rflfs‘ﬁ;ﬁljsiz CA, CH, CN,
R EoPr RSETZYEC, BE, BG, ES, FI

s

I n some enbodi mentrST/USES/(HERLr ences GeN@e LAl &N IRl SU, ID, IL, IN, IS, JP, KE,
22 1SS0S [ alal;iﬁn% ﬁéﬁet h adsor bent downst reamv KQKPIKREKZ, 1.C, 1K, LR, LS, IT, LU, LV,
adsor bent “fr NG Boob B811FBRS Ur ed \eApEY, MEMIe MNsMW, MX, MZ, NA, NG, NI,

det ect ed.

In sone enbodi nents,

t 0. BE/OME Y@ [PH. Ay B3. RU. SC. D, SE, SG,

(25) Fifprhseatesdt s t her eof are deébdFhi neoféaﬁhls T%ﬁ}z”“ﬁ%(gﬂ‘ By UA, UG, US,

26) pih&@usalagdubg@nshi p bet ween #hgn measur &d ‘and

t enper at ur es.
(30) Priority Data:

60/638,086
11/055,843

20 December 2004 (20.12.2004)
10 February 2005 (10.02.2005)

Us
Us

(71) Applicant (for all designated States except US): IDAT-
ECH, LLC [US/US]; 63065 Ne 18th Street, Bend, OR
97701 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): GIVENS, James, A.
[US/US]; 63589 J. D. Estates Drive, Bend, OR 97701 (US).

(74) Agent: D’ASCENZO, David, S.; Kolisch Hartwell, P.C.,
520 SW Yambhill Street, Suite 200, Portland, OR 97204
(US).

ref'erence

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: TEMPERATURE-BASED BREAKTHROUGH DETECTION AND PRESSURE SWING ADSORPTION SYSTEMS
AND FUEL PROCESSING SYSTEMS INCLUDING THE SAME

144
104

¥

42

H
.
A 4

140\
72 102
a 1001
73 < )l
\ - -~
100\'
-7—> ‘>
74
100\v

76\¢

(57) Abstract: Pressure swing adsorption (PSA) assemblies with temperature-based breakthrough detection systems, as well as to
hydrogen-generation assemblies and/or fuel cell systems containing the same, and to methods of operating the same. The detection
systems (140) are adapted to detect a measured temperature associated with adsorbent (100) in an adsorbent bed of a PSA assembly
&= (73) and to control the operation of at least the PSA assembly responsive at least in part thereto, such as responsive to the relationship
& between the measured temperature and at least one reference temperature. The reference temperature may include a stored value,

a previously measured temperature and/or a temperature measured elsewhere in the PSA assembly. In some embodiments, the ref-
erence temperature is associated with adsorbent downstream from the adsorbent from which the measured temperature is detected.
In some embodiments, the PSA cycle and/or components thereof are determined at least in part by the relationship between the
measured and reference temperatures.



