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or an alkali metal alloy. The conpositions of the

(12) NAERNATUOSA I A BPLOGETON h@lﬂ@Dﬂl\@gR TOE PATENTICOORRRATION TREATY (PCT)
materials. These materi al fer in their preparation
(19) Vand hotieamd Rroped @ Otdavizition mm

orepanetidnr Bovhy s ng. (Garesh 0GR UYEFHESRIORGAG I ImII
froman earlier stage maté @/ 0O material s may

dgalbs/ St age
(3 intespaginkPublitior Biar ed uping | i qu?w sy n%ifl’“g% umber
K MFW éo%%p% E%)y absor ble)gp%y silichV %q;
(51) In erna 1(2 ﬁj?@ ent Cla551 1ca¥ther I'TH| ?;9 M4t I onS[US/B’E]eJGEgIgQ:E%/d AVT(nue, East Lansing, MI 48823

3d/14 Y €,1,00 l‘:@ﬁ%%ﬁ to fegm
G@Qmems éda@g/oor@lto@hmonas@ ot e reducing ability of

e re n Peabody LLP,
45’/(1081740@[‘ ent metals. \Wen t he 1o nﬁlgthﬁ e %H\gj hlnrgton %I2 004 (US).
@1) 1Ak RGEN I NAEet he silica gel,

reaction pr oduces PETI&QEOW039304 (81) De51gnated States ( unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date:

AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

24 November 2004 (24.11.2004) CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

(25) Filing Language: English GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

(26) Publication Language: English KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU, LV, MA, MD,

L. MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

(30) Priority Data: PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

60/524,038 24 November 2003 (24.11.2003) US TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
60/561,886 14 April 2004 (14.04.2004) US 7W.

60/578,818 14 June 2004 (14.06.2004) US
60/611,700 22 September 2004 (22.09.2004)  US (84) Designated States (unless otherwise indicated, for every
60/611,701 22 September 2004 (22.09.2004)  US 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),
(72) Inventor: LEFENFELD, Michael [US/US]; 629 West European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F,

115 Street, Apt. 3A, New York, NY 10025 (US). FR, GB, GR, HU, IE, IS, IT, LU, MC, NL, PL, PT, RO, SE,
(72) Inventor; and SI, SK, TR), OAPI (BF, BJ, CF, CG, CI,CM, GA, GN, GQ,
(75) Inventor/Applicant (for US only): DYE, James, L. GW, ML, MR, NE, SN, TD, TG).

(71) Applicant and

[Continued on next page]

(54) Title: SILICA GEL COMPOSITIONS CONTAINING ALKALI METALS AND ALKALI METAL ALLOYS

(57) Abstract: The invention relates to
Group 1 metal/silica gel compositions
comprising silica gel and an alkali metal or
an alkali metal alloy. The compositions of
the inventions are described as Stage 0, I,
II, and III materials. These materials differ
in their preparation and chemical reactivity.
Each successive stage may be prepared
directly using the methods described below
or from an earlier stage material. Stage O
materials may, for example, be prepared
using liquid alloys of Na and K which are
rapidly absorbed by silica gel (porous Si02)
under isothermal conditions, preferably at
or just above room temperature, to form
loose black powders that retain much of the
reducing ability of the parent metals. When
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. the low melting Group 1 metals are absorbed

T T  E— \ into the silica gel, a mild exothermic
-60 -40 -20 O 130 \ reaction produces Stage I material, loose

T | T I T I T black powders that are indefinitely stable
0 100 200 300 400 500 600 in dry air. Subsequent heating to 400°C

produces Stage II materials, which are also
loose black powders. Further heating above
400°C forms Stage III material with release
of some Group 1 metal. It is believed that Stage I, II and III materials represent reductions of the silica gel after absorption of
the Group 1 metal. Preferred Group 1 metal/silica gel compositions of the invention are those containing sodium, potassium, or
sodium-potassium alloys with sodium and sodium- potassium alloys being most preferred. Each stage of the Group 1 metal/silica
gel composition of the invention may be used as a reducing agent reacting with a number of reducible organic materials in the
same manner known for alkali metals and their alloys.
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