Controll ed Generation of Cool Hydrogen from Solid
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Abstract:

The hydrogen gas evolution rates and the gas tenperatures of certain
hydrn gas generating conpositions are nodified by addi ng conpounds such
as Li Al H sub]4 which thernally deconpose in the reaction zone produci ng
hydrogen while |owering the reaction tenperature; and acetonates, netal
oxi des, and the like which, when added in relatively small anounts
accel erate the hydrogen gas evolution rate.

What is clainmed as new and desired to be secured by Letters Patent of the

1. In a hydrogen gas generating conposition conprising (1) a hydride
having the formula Y(ZH sub] 4)[ sub] mwherein Y is a nono- or dival ent
nmet al capable of form ng conpl ex hydrides and is selected fromthe
group consisting of alkali netals and al kaline earth netals, mis the
val ency of said nono- or divalent netal and Z is a trivalent neta
capabl e of form ng conpl ex hydrides and is selected fromthe group



Uni

10.

consi sting of boron and al um num or m xtures of said hydrides; and
(2) a hydrogen producing reactant having the forrmula (NH sub]4)[sub]n
X wherein X is an inorganic acid group and n is the valency of said

i norgani c acid group, and m xtures of said conpounds, wherein
components (1) and (2) are present in stoichionetric anounts in the
hydr ogen gas generating conposition, the inprovenent conprising the
incorporation in said conposition of at |east one netal hydride

cool ant whi ch deconposes endothernically to produce hydrogen gas; and
a reaction rate nodifier selected fromthe group consisting of the
acetyl acetonates of barium calcium chromum cobalt (I1), copper
(r1t), iron (I'l1), iron (111), manganese (lI11), nickel, vanadium and
zinc; nolybdenyl (VI) acetyl acetonate; uranyl acetyl acetonate;

vanadyl acetyl acetonate; ferric oxide; platinumdioxide; silicon

di oxi de; silver oxide; palladiumnetal powder; silver carbonate;

| ant hanum chl orani | ate; ni ckel benzoyl acetonate; cuprous oxide;

pal I adi um chl oride; and nixtures thereof. (Miin Caim

ted States is:2. The conposition of claim1l wherein the reaction
rate nodifier is selected fromthe group consisting of the

acetyl acetonates of chromium cobalt (I1), copper (I1), iron (11),
iron (I111), manganese (111), nickel, vanadi um and zinc; nol ybdenyl
(VI) acetylacetonate, uranyl acetyl acetonate; vanadyl

acetyl acetonate; ferric oxide; platinumdioxide; silicon dioxide;
silver oxide; palladiummetal powder; and silver carbonate.

The conposition of claim1l wherein the reaction rate nodifier
conprises up to about 10% by wei ght of said conposition

The conposition of claim3 wherein said hydride is NaAl H sub]4, said
hydr ogen producing reactant is NH sub]4 C, said coolant is

Li Al H sub]4 and said rate nodifier is ferric oxide.

The conposition of claim4 wherein said rate nodifier conprises about
5% by wei ght of said conposition

The conposition of claim1 wherein the reaction rate nodifier is

sel ected fromthe group consisting of the acetyl acetonates of barium
and cal cium | ant hanum chl oranil ate; nickel benzoyl acetonate; cuprous
oxi de; and pal |l adi um chl ori de.

In a hydrogen gas generating conposition conprising (1) a hydride
having the forrmula Y(ZH sub] 4)[ sub] mwherein Y is a nono- or dival ent
nmet al capable of form ng conplex hydrides and is selected fromthe
group consisting of alkali netals and al kaline earth netals, mis the
val ency of said nono- or divalent netal and Z is a trivalent netal
capabl e of form ng conpl ex hydrides and is selected fromthe group
consi sting of boron and al um num or m xtures of said hydrides; and
(2) a hydrogen producing reactant having the forrmula (NH sub]4)[sub]n
X wherein X is an inorganic acid group and n is the valency of said

i norgani c acid group, and m xtures of said conpounds, wherein
components (1) and (2) are present in stoichionetric anounts in the
hydr ogen gas generating conposition, the inprovenent conprising the

i ncorporation in said conposition of at |east one netal hydride

cool ant whi ch deconposes endothernically to produce hydrogen gas; and
a reaction rate nodifier selected fromthe group consisting of the
acetyl acetonates of thoriumand zirconium titanyl acetylacetonate;
ferrocene; thorium oxide; titani um di oxide reduced iron powder;
uraniumtetrachl oride; and mixtures thereof.

The conposition of claim7 wherein said coolant is selected fromthe
group consisting of LiA H sub]4, LiBH sub]4, MH sub]2 and Al H sub] 3.
The conposition of claim7 wherein the reaction rate nodifier
conprises up to about 10% by wei ght of said conposition

The conposition of claim8 wherein said hydride is NaAl H sub]4, said
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hydr ogen producing reactant is NH sub]4 C, said coolant is

Li Al H sub]4 and said rate nodifier is thorium acetyl acetonate.

The conposition of claim9 wherein said nodifier conprises about 5%
by wei ght of said conposition

The conposition of claim7 wherein the reaction rate nodifier is

sel ected fromthe group consisting of zirconium acetyl acet onat e,
titanyl acetyl acetonate, ferrocene, thorium oxide, titanium dioxide,
reduced iron powder and uraniumtetrachl oride.

The conposition of claim1l wherein said coolant is selected fromthe
group consisting of Li Al H sub]4, LiBH sub]4, MH sub]2 and Al H sub] 3.
The conposition of claim1 further conprising a binder up to about
15% by wei ght of said conposition thereby fornmng a solid gas
generating conposition.

The conposition of claim 14 additionally conprising a suitable

pl asticizer up to about 30% by wei ght of said binder thereby

i mproving the nmechanical properties of said solid gas generating
conposi tion.

The conposition of claim 14 wherein said binder conprises an

i sobutyl /styrene copol yner.

The conposition of claim?7 further conprising a binder up to about
15% by wei ght of said conposition thereby formng a solid gas
generati ng conposition.

The conposition of claim 17 additionally conprising a suitable

pl asticizer up to about 30% by wei ght of said binder thereby

i mproving the nmechanical properties of said solid gas generating
conposi tion.

The conposition of claim 17 wherein said binder conprises an

i sobutyl /styrene copol yner.



