A1 |0 OO O

—

WO 2006/00599

An anmmoni a purification systemincludes a hydrocarbon
renoval station that renoves hydrocarbons from gaseous
ammoni a via adsorption, a noisture renoval station

(12 INTERNETTON 815 ARVAL @YTIPNY WBI@EBGMERWHE PABENTICROPERATION TREATY (PCT)
adsorption, and a distillatiqQn station incl ud| ng a

t I C m‘ th a condense
09 vkl Bl Forkh B GA0 ||||1||mu+||mwm|umnmmmn||||||||||||||||||||||||||||||||||||||
condensatlon of gaseous

o/ forma purif
(43) AbleShaAAEDRbABEOOHEt . ThE SV st em fn 1@ hationa Ipusiﬁ&l@ Number
Sy 2000<19.01.60681 Ve pu

ed ammowe 2906/005990 Al
(51 waap@malzl’ethnt@@mfeﬂbéd w €HGHR, st Or@l‘ge’GtPAhRL PTTRE, RU, SC, SD, SE, SG, SK, SL,
FPa e i zer | s configured to recei v@ §hd! ¥MpPBY T8 &T[T7-giy B US, UZ, VC,
tl\pe st orage tank andMéli%efMddSeous
scﬁgga;g;}gg $ ARl 5Qe@Ra biQed @Gdsd dikAksEindicated, for every
punpi ng of the ammonia to t ﬁe r emlaer redioad! pPicibas@dsle): ARIPO (BW, GH,
(22) IdPRRordl AP DLte: PI ©38MBb®@5 @5052005) ShedoMiKEhLHY MW BIZSNQBRGR. SZ, TZ, UG, ZM,

(21) Ingernatlonal AIB lkon

t ank. ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(25) Filing Language: English European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F],

FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
(26) Publication Language: English SE, SL, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,

GQ, GW, ML, MR, NE, SN, TD, TG).

(30) Priority Data:
60/586,028 7 July 2004 (07.07.2004) US
11/009,510 13 December 2004 (13.12.2004) US

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU,
ZA, ZM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW,

(71) Applicant (for all designated States except US): 1’AIR
LIQUIDE-SOCIETE ANONYME A DIRECTOIRE
ET CONSEIL DE SURVEILLANCE POUR L’ETUDE
ET L’EXPLOITATION DES PROCEDES GEORGES
CLAUDE [FR/FR]; 75 Quai dOrsay, F-75321 Paris
Cedex 07, Paris (FR).

(72) Inventors; and MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent

(75) Inventors/Applicants (for US only): ZHOU, Derong (AM, AZ, BY, KG, KZ, MD, RU, T1, TM), European patent
[US/US]; 4573 Deep Creek Way, Doylestown, PA 18901 (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB,
(US). BORZIO, John, P. [US/US]; 337 Gordon Road, GR, HU, IE, IS, IT. LT, LU, MC, NL, PL, PT, RO, SE, SI,
Robbinsville, NJ 08691 (US). XU, Mindi [FR/US]; 1082 SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
Challdon Court, Napperville, II. 60540 (US). WANG, GQ, GW, ML, MR, NE, SN, TD, TG)

Hwa-Chi [—/US]; 1582 Culpepper Drive, Naperville, IL.  __
60540 (US). VUONG, Tran [—/US]; 430 E Buckingham
Road #2035, Richardson. TX 75081 (US). _

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations
as to the applicant’s entitlement to claim the priority of the

earlier application (Rule 4.17(iii)) for all designations
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM, Published:

AT, AU, AZ, BA, BB, BG, BR,BW,BY, BZ, CA,CH,CN, —  with international search report

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,  For two-letter codes and other abbreviations, refer to the "Guid-
KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA,  ance Notes on Codes and Abbreviations" appearing at the begin-
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,NZ, ning of each regular issue of the PCT Gazette.

(54) Title: PURIFICATION AND TRANSFILLING OF AMMONIA

(57) Abstract: An ammonia purification system includes a hydrocarbon removal station that removes hydrocarbons from gaseous
ammonia via adsorption, a moisture removal station that removes water from gaseous ammonia via adsorption, and a distillation
station including a distillation column connected with a condenser to facilitate removal of impurities from ammonia and condensa-
tion of gaseous ammonia to form a purified liquid ammonia product. The system further includes a storage tank to receive purified
ammonia, a remote station connected with the storage tank, and a vaporizer connected with the storage tank. The vaporizer is con-
figured to receive and vaporize liquid ammonia from the storage tank and deliver gaseous ammonia back to the storage tank so as to
facilitate pumping of the ammonia to the remote station based upon a vapor pressure established within the storage tank.



