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6.

10,

Conduct laboratory scale tests to
determine the best method of
accelerating the reaction; water
requirements; and the best anti-
foam agents, where required.

Make a preliminary design of a large
scale generator to evaluate 45 cu ft
charges to obtain engineering data.

Perform shelf life tests on the most
promising chemical charges.

Make an evaluation of the large scale
charges in the preliminary design
generator to evaluate performance.

Make a final design of generator and
prepare 50 VaBH4 and 50 NaAllH4 charges
for submission to the U. S. Army
Electronics Research and Development
Laboratory,

Following approval of this model,
fabricate two development model
hydrogen generators and package

150 charges of NaBH4 and 150 charges
of NaAllig.

Prepare operation manuals and chemical
specifications of the packaged charges.

Provide technical personnel to the

U. S. Army Electronics Research and
Development Laboratory during tests of
the generator at Fort Monmouth.

Make monthly, quarterlv and final reports
in accordance with contract requirements
as outlined.
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ABSTRACT

During this report period, October 1, 1962 - January 1,
1963, additional small scale laboratory tests were made to obtain
engineering data required for sizing the container used in
packaging the NaBH4 and NaAlH4, and in controlling the reaction
rate for smooth thirty-minute hydrogen evolution. Two new
generator designs were fabricated. Large scale tests on single
charges were satisfactorily completed with the NaBH4 and NaAlHg
in the Model VI generator and a single 760 g charge of NaAlH4
(138 g paraffin wax) was reacted in the AN/TMQ-3 type generator,

Additional experiments were conducted on small scale to
determine the most satisfactory approach to a series of six large
scale (45 cu ft) charges described in U. S, Signal Corps Require-
ment SC-5743A which must be completed within 30 minutes for all
type balloons,

Shelf life tests were continued, and early results
indicate no reduction in Hj yields of stored samples, but two
NaBH4 samples stored at elevated temperatures require twice the
time for reaction that samples stored at room temperature and
freshly prepared control samples required.
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REPORTS AND CONFERENCES

Within this report period October 1, 1962 - January 1,
1963, the following reports were issued and conferences were held.

Regorts:

1. MSAR 62-139 Letter Report No. 3
"Hydrogen Generation for High Altitude Balloons"
W, J. Carter and M. J. McGoff,
1 November 1962

MSAR 62-156 -Letter Report No. 4

"Hydrogen Generation for High Altitude Balloons"
W. J. Carter and M, J. McGoff

1 December 1962

Conferences:

1. On 16 October 1962, at Callery, Pa.,
R. Welt of the U. S. Electronics Research
and Development lLaboratory and L. Goldberg
of the U. S. Army Electronics Material
Agency, conferred with MSAR personnel on
progress of the project and problems
anticipated in production of end items.

On 21 November 1962, representatives of
MSAR and American Potash Corporation
discussed the feasibility of using LiBHj4
as a hydrogen source. After consultation
with their research staff, LiBH4 was
found to be not economically feasible as
a hydrogen source.
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EXPERIMENTAL

A series of small scale (25, 50 and 130 gm) tests were
made to investigate the following parameters:

l. Surface area effects, using 27, 42.5,
45 and 70 mm diameter canisters.,

2. Packing density effects, using 3000,
6000 and 10,000 psig values to prepare
the cups.

3. Concentration effects, using 8 to 50 ¢
NaBH4/liters of Hy0 in the reaction.

4  Shelf life effects, using samples stored
at room temperature and 50°C

The results of data obtained from small scale tests
combined with data obtained on larger scale tests will be used
in sizing the chemical charge and generator for full scale tests.
Other specific areas of enginecering requiring consideration for
sizing the generator for multiple charge operation have been
water requirements, and space necessary for eliminating foam
entrainment.

1. Laboratory Scale Tests with NaBH4 and NaAlHg

NaBH4 - Early in this program it was found that NaBlig
reactions 1n water could be effectively catalyzed for H2 evolution
yields over 90% when CoCl 61120 was used. The quantity of
CoCl2°6H70 used in the pellets prepared initiallv was 8% CoCl),

The catalyst was mixed with the NaBH4 prior to pressing the pellet.
Since the reactions were relativelv fast, reacting completely in

5 to 10 min in many cases, a method of moderating the reaction and
obtaining better control to provide a uniform rate of H2 evolution
was sought.

The reactions were controlled bv limiting the surface
areas of the charge exposed to water. Cups 27 mm ID x 100 mm long,
42.5 mm ID x 22 mm, 45 mm ID x 22 mm, and 70 mm ID x 48 mm were
used in these small scale tests. These cups exposed 5,72, 14.20,
15.90 and 35.80 sq cm surface areas respectively. These cups
contained 25, S0 and 118 gm of NaBlig plus 2 to 4 gm of CoCl
pressed into them. Test pressures of 3,000, 6,000 and 10,000 psi
were used in preparing the cups. They were dropped into a
measured quantity of tap water, in a laboratory test model gener-
ator shown in Fig. 1. This unit was similar to the previously
used Model IV generator shown in the First Quarterly Progress
Report.
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When it was found that foaming was no problem in the
13 in. ID x 32 in. high Model V generator during a large scale
test, turpentine as an antifoam agent and aniline as an accelerator
were eliminated. It is theorized that if H2 evolution rates can
be maintained uniform, slow enough, and sufficient free space is
left in the generator, foaming can be eliminated. The packaging
of the material in a cup may also reduce the foam, The tests were
run with a cooling coil, two traps, and two meters. Temperature
indicators were used to monitor solution and Htemperatures through-
out the tests. Two Model 175, Rockwell Mfg. Gas meters were used
to measure flows. A flow diagram is shown schematically in Fig. 2.

Data obtained from laboratory scale tests with NaBH4 is
shown in Table 1. The effects of various surface areas is plotted
in Fig. 3 From this small scale experimental data shown in this
figure, an estimation of cup size and reaction time for a full scale
cahrge was predicted. Data from 27 mm cups, 42.5 mm diameter cup
and 70 mm cups are shown in this figure. The reaction predicted
from these tests and an actual test with 5 cups, 70 mm each are also
shown in this figure.

Consecutive charges for generating 270 cu ft of H2 in
30 min was approached on small scale experimentation The addition
of 6 charges in sequence is shown in Runs 75, 81, 82, 126 and 127
of Table 1. Although the initial cup (45 mm) generates H; at a
uniform rate of 0 2 to 0.3 cu ft/min, (6-8 1/min), the subsequent
charges evolve H) at an accelerated rate. This is graphically
illustrated in Figs 4 and 5. The uniform rate of H2 evolution in
first charge and accelerated rate of a second charge is also shown
in Fig. 6 (Run 142),

The effect of concentration in which 8 to 26 gm of NaBH4
per liter of Hjy0 were used and no temperatures were controlled
showed there was no pronounced effect on reaction rates. This is
illustrated in Runs 105, 106 and 120 and 121 listed in Table 1
where similar rates were obtained in 1 and 3 liters of H0.

The effect of pressure used in preparing the cups
indicates the lower 3,000 and 6,000 psi cups may evolve Hj
faster than the 10,000 psi cups but since a more predictable
reaction rate is desired all cups will be pressed at 6,000 to
10,000 psi. The higher forming pressure will also provide a
more compact charge with the resultant higher unit density.

Although there are exceptions, sufficient data was
obtained to indicate that the higher pressure used in preparing
the cup, the slower the reaction. Since the density of the
packed material was approximatelv 50 lb/cu ft, an occasional
cup was suspected of floating. The latest data and all subse-
quent charges will be prepared with a lcad weight to increase
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TABLE 1 - LABORATORY SCALE TESTS OF HYDROGEN GENERATION FROM NaBly4
i NaBly4 Volume 1,0 Temp (°C) i) Yield F:1apsed
Weight Form and Pressure H,0 (TTters) Time Run i
(g) (psig) (liters) Start End (STP) \ (min) No, Tnitial Final
} 25 Pellet, - 6,000 0.5 8 &2 56.5  95.0 3.8 60
S0 - 10,000 1.9 22 57 113.2  95.7 6.5 65
50.4 - 10,000 1.9 26 54 113.0  95.6 7.3 66
S0.4 15 6,000 1.9 23 56 115.8 98,0 9.5 67
: 50 2 x 45 om cus 6,000 1.9 24 57 113.5 95,5 5.0 68
50 27 mm cup (2) - 10,000 1.9 24 S8 116.4 98,6 22.3 11
50 27 mm cup (2) - 10,000 1.9 23 57 118.5 100.0 20,8 12
25 45 ma cup (l} - 6,000 0.8 26 63 56.5 95.6 6.5 73
7 50 42.5 mm cug( )- 10,000 0.9 20 56 11,0 94,8 10.2 4 pH pH
25 45 mm cup(l) - 6,000 0.95 24 56 58.6 98.8 28.5 75a 7.80 10,7
- 6,000 Successive 71 17 41.4 70,0 2.8 b 10.7 11.2
5. 45 mmcup ' charges 0 79 46.7 78.8 3.5 ¢ 1.2 11.2
- added to 70 82 29.6 50,0 3.0 d 11,2 11.5
i same 0. 66 82 55.2  93.0 4.0 e 11.5 11.5
81 88 49,8 84.0 4,2 f 11,5 11.5
25 45 mm cup - 6,000 0.95 27 30 53.8 91.0 14,5 79
0.95 30 32 52.0 88,7 22,0 80
i 0.95 20 56 54,5  92.0 5.0 8la 8.0 10.6
25(4) Successive 35 70 57.3  96.6 15.5 b 10.6 11.1
25(9) charges 24 69 56.8 96,0 11,2 c 1.1 11.4
added to
same 1,0,
1 25(5) 45 mm cup - 6,000 25 65 57.9 97.5 16.2 d 11.4 11.6
25(5) -- -- .- -- -- e (Pellet dissolved,
No Hz evolution)
25 45 mm cup - 6,000 0.95 21 53 56.4 95.0 18.0 82a 10,7 .
25(5) Successive 35 68 58,5 98.7 10,0 b 11.0 11.5
- 25(5) charges 35 70 57.5 97.0 J.0 c 11.5 11.6
25(5) added to 22 56 57.5 97.0 37.7 d 11.6 11.6
25(5) same {0, 26 73 $7.0 96.2 7.5 e 11,6 11.6
25(3) 45 mm cup - 6,000 - 24 64 58.9 99,2 15.0 82f 11.6 11.6
. 25(5) 23 56 57.8 97.§ 34.0 82¢g 11.6 11.6
25 0,105 25 60 54,0 97,0 9.5 83
10,000 0.95 14 55 55.5 93,6 11.0 105
10,000 0.95 16 55 55.5 93.6 12.0 106
6,000 0.95 16 55 55.8 94,2 10.0 107
6,000 0.95 17 5§ 53.5 90,0 10.1 108
6,000 0.95 16 50 53.5 90.0 20,1 109
v 6,000 0.95 17 52 §3.5 90,0 18,0 110
25 27 mm cup - 3,000 1.0 13 52 55,2 93,3 8.0 111
. 25 27 mm cup - 10,000 1.0 18 55 55.8 94,2 6.5 112
25 45 mm cup - 6,000 1.0 14 54 55.0 93.0 5.0 113
25 45 mm cup - 10,000 1.0 18 5SS 55.2 93.3 45.0 114
50 70 mm cup (4) - 3,000 1.0 18 79 114.0 96.0 6.0 115
50 6,000 1.0 18 79 113.2 95.6 5.5 116
Ly 25 27 mm cup - 10,000 3.0 22 34 52.4 88.5 12.5 120
j 25 45 mm cup - 10,000 3.0 23 34 53.0 89.5 9.0 121
" 50 70 mm cup (4) t.0 22 30 108.0 91.4 25.0 122
25 45 mm cup 10,000 1.0 23 57 56.6 95.6 7.1 126a 7.6 10.8
1 Successive 27 65 58.8 99.5 6.0 b 10,8 11.3
charges 29 63 55.0  95.4 5.0 ¢ 1.3 113
) added to 32 65 56.8 96.2 6.5 d 11.3 11.6
same H,0, 30 62 56.6 95,6 13.0 e 11.6 11.8
coole 30 65 56.5 95.4 10.0 f 11.8 .-
h Pellet, NoCoCl; between 23 08 56.8 96.6 4.0 g -- ..
addition,
45 mm cup - 10,000 3.0 22 34 53.7 90.5 9.5 127a 7.6 10,3
Successive 32 43 54.4 92,0 4.2 b 10.3 10.6
charpges 30 42 52,7 89.0 4.0 C 10,6 10.7
1 added to 30 42 54,5 92,0 4,3 d 10,7 10.8
same 10 33 4 56.0 89,5 4,2 e 10.8 11.0
coole 32 1] 54,5 92,0 4.0 f 11.0 11.1
25(S) Pellet, NoCo(l; between 30 43 55.3  93.4 5.0 127 11.1 11.1
each addition,
« 118 70 mm cup - 10,000 15.1 20 31 273.0 897.1 19.2 141
) 118 70 mm cup - 10,000 11.3 19 34 274,90 8.5 23.0 1422
+ 18 70 mm cup - 10,000 Add to 34 50 281.0 91.6 5.3 1426 .- .-
Same
1"y0
3 2 Pellet - 6,000 .0 24 -- .- - i1.0 135 .. .e
Note: 1,590 sq mm exposed surface for each 45 mm cup.

$72 sq mm exposed surface for each 27 ma cup.
1,420 sq = exposed surface for each 42.5 mm cup.
3,850 sq sm exposed surface for each 70 mm cup.
All samples contain 8% CoClz-6M0, except these.
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the density, so the material will sink. One run observed in a
glass container indicated the cup could float. This condition
could have occurred in some tests where exceptionally long
reaction rates were encountered.

Other small scale tests with NaBlly were.

1. The addition of water dropwise to a
bed of the NaBH4 in a granular form.
This method, although satisfactory
from a single observation,; would
involve more elaborate equipment
than is presentlv envisioned for
the full scale generation of H from
NaBHj

The CoCl1? was added to the water and

the charge then added to the water

The reaction was so slow, 0.04 cu ft/min;
it was interrupted after 1l min and less
than 20% complete (Run No 135).

An attempt was made to control the
reaction by raising and lowering a

basket containing a cup of NaBl4 into

the water (Run No 80) A fairly

uniform rate of I evolution was

obtained and control of this reaction
appeared possible However, this

method would require greater manipulation
and more complex cquipment than desired
at this stage of deveclopment.

NaAllg4 - An experimental program on a laboratory scale
was initiated to determine the effects of surface area, concen-
tration and forming pressures used in preparing cups on H2 gener-
ation, as was done with NaBiH4. The effect of multiple charges
will be investigated earlv in the next report period, using a
Model VI generator and the AN/TY) 3 generator.

The most significant experience encountered was a
violent reaction which occurred when a 50 gm cup of NaAlH4 con-
taining no wax was prepared. This was an attempt to eliminate
wax from the pressed charge. The material probably crumbled
and sparks from the dust, which have been observed previously
on 1 gm pellet samples, ignited the H as it evelved. Since
maximum safetv precautions had been taken there was no injury
or property damage encountered. liowever, this experience pointed
out the need for extreme caution in handling, packaging and gen-
erating H2 from this material Wax is definitely required to
prepare NaAlH4 cups and provide safe 2 generation.
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Immediately following this experience and proving the
absence of wax caused the violent reaction, a 25 gm cup and a
50 gm cup containing 20% parafin wax were successfully reacted
under similar conditions., Data obtained from these and other
small scale tests with NaAllly are shown in Runs 136, 137 and
138, Table 2.

The effect of pressure used in preparing the cups on
reaction time is clearly shown in Fig. 7, (3,000 psi); Fig. 8,
(6,000 psi); and Fig. 9, (10,000 psi). The average rates of
evolution are 21, 21 and 13 liters/min respectively. Since the
slower reaction rate is desired, and a well compacted cup is
required to eliminate crumbling, higher pressure will be used’
in preparing all subsequent NaAlH4 charges, as described for
NaBHy

The effect of concentration (gm NaAlH4/liters H,0) on
reaction rate is indicated in Runs 92, 95 and 97, where 1000 ml
H20 was used, and in Runs 93, 96 and 98, where 2000 ml of Hj0
was used. There was no clearly decisive evidence of concentration
effects from this data,

Surface area effects are shown in Fig, 10. Reactions
with surface areas can be retarded from 0,68 cu ft/min (19.00 1/
min) with 15.90 cm? areas to 0.16 cu ft/min (4.5 1/min) with
5.72 cm? area. From this data full scale charges have been
scaled up to pive satisfactorv Hp evolutions.

2. Large Scale NaBH4 and NaAllg4 Tests with Preliminarv Model

Hydrogen Generators

NaBll4 - These tests were run using Preliminarv Hvdrogen
Generator Models V, VI, and VII. The Model V (shown in First
Quarterly Progress Report) was designed with a divided drum turn-
table for adding pellet tvpe charges. This uni was used for testing
several full scale NaBllg charges and performed satistactoriiv,
These are Runs 55, 57 and 58 listed in Table 3. In Run No. 55,
the Model V llydrogen Generator was used in which the pellets
were divided into two portions and added in two steps. This
reaction was successfullv used to inflate an 800 gm neoprene
balloon.

Following this test, design and effort was put forth
in small scale tests for the purpose of collecting data which
could be applied to reacting six 45 cu ft charges in a 30 min
period. The first step was to design a generator which could be
used for one charge or any successive addition of charges. The
first unit designed for this purpose was the Model VI shown in
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Fig. 11. This closed model generator contained a hinged, spring
loaded, trap door which was remotely released to drop the charge
in the water. After release of the charge, the spring closed the
door and sealed it from the reaction zone enabling the further
addition of charges. This unit was tested with a series of small
scale charges and performed satisfactorily.

An alternate design was conceived on the same principle
but without a spring loaded trap door. This Model VII unit shown
in Fig. 12 was of simple construction and contained fewer
mechanical parts. It was designed for the addition of single
charges. The Model VII Generator was successfullv used in Run 143
where a full 590 gm NaBH4 - 47 gm CoCl2 charge evolved 45.3 cu ft
(STP) H2 in 16.5 min. A plot of data obtained in this run, showing
an approximate 3 cu ft/min Hy evolution over the 16.5 min run shown

in Fig. 13.

NaAlH4 - The first full scale charge, 760 gm NaAlH4,
152 gm parafin wax in pellet form was reacted in the Model V gen-
erator, Run No. 59, Table 3. This reaction, approaching violence,
was too fast because of excessive surface area. The H) evolution
rate exceeded the capacity of the meter and small scale laboratory
tests described in a previous section of this report were under-
taken to achieve a more moderate and uniform Hy evolution from the
NaAlH4. This was accomplished by controlling surface area for
reaction with a cup. Subsequent tests with cups containing no wax
proved unsatisfactory and demonstrated the need for wax as dis-
cussed previously in the small scale tests.

The conventional generator currently used by the
U. S. Electronics Research and Development Laboratory for gener-
ating H2 from CaH was used in several small scale tests with
NaAlH4. When it appeared feasible from the small tests to use
this generator on a full 760 gm charge, maximum precautions were
taken. The charge was prepared in six 70 mm diameter cups and
placed in the canister similar in design to the CaH charge
ML-305/TM. The interrupted threads were soldered to the lid of
the canister containing the 70 mm cups. When the charge was
attached to the AN/TM)-3 generator the water flowed into hole
punched out as is customarily done for Cal2 evolutions

As the water flowed into the canister it reacted with
the NaAllg. After 7 min H evolution a stoppage of gas occurred,
Run No. 144, This stoppage of gas flow is believed due to
bouyancy of the 70 mm cup and internal pressure holding the cup
against the outlet holes. The canister containing six cups was
redesigned with a rod being soldered inside to prevent the cups
from sealing off the holes. A second test, Run No. 146, was
madc using the same confipuration except the rod was inserted
and 40.¢ cu ft of H, was evolved in 15 min. This test with
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NaAllly in a canister design similar to the ML-305/TM canister
used with CaH, and the AN/TM)-3 generator, has shown that a
NaAlllg charge is also workable.

The feasibility of using the Model VI generator with
the NaAlHg4 charge was proven in Run No. 145 and indicates the
generator design is also feasible with NaAlll4 as well as NaBHj4.
This also indicates any generator design capable of generating
Hp from NaBH4 can also be used to generate Hz from NaAlHy.

3. Shelf Life Tests

. Samples of NaBH4 and NaAlll4 have been packaged in the
two forms which may result in the final packaging. The initial
form was 50 and 70 gm pellets of NaBH4 and NaAlH4 pressed to
6000 psi and the second, a 45 mm cup containing 25 gm each of
NaBH4 and NaAlHg. Each NaBH4 charge contained 8% CoCl; and each
NaAllly charge contained 20% parafin wax. Half the samples were
stored at room temperature (20°C) in sealed containers and the
other half were stored at 50°C in an oil bath.

Samples will be evaluated at 1, 3, 8 and 18 month
intervals. Fresh samples will be prepared and analvzed with
each set of tests. Each sample will be tested for H; evolution
rate and efficiency under identical conditions at each time
interval. Results will be plotted on a semi-log scale to enable
extrapolation of data to a 10 year life estimate.

NaBH4 - The first month samples of NaBH4 were evaluated
in Runs 67,7107 and 108 stored at room temperature. Results of
these tests are shown in Table ]. Run 67, a 50 gm pellet evaluated
in 1900 ml H20 (26 g/1) gave better vield but at a slightly slower
rate than its control, Run No. 66. When Runs 107 and 108 were
compared to Runs 105 and 106, the freshly prepared controls, there
was no significant difference.

Samples stored in the oil bath at 50°C for one month,
Runs109 and 110 when compared with freshly prepared control
samples and other one month shelf samples, gave yields which
were slightly less, but reaction rates required, significantly,
twice the normal reaction time. Samples with anhydrous CoCl)
will'be packaged for similar tests to determine if the moisture
affects this reaction rate, or if the elevated temperature is
responsible.

NaAlliy - One month shelf samples of NaAlHg stored at
room temperature and in an oil bath at 50°C showed no
significant difference from the freshly prepared controls.

The results are shown in Runs 129 and 130, fresh controls; Runs
131 and 132 shelf samples at room temperature; and Runs 133 and
134 samples stored at 50°C.
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4, Other Chemicals

Small scale tests with Li-Al alloy and Li-CaH,; (5% Li)

were made to evaluate their use in hydrogen generation., H?
evolution rates were so slow and yields so low that further
investigations are not warranted with progress being made with

NaBH4 and NaAlH,.

LiBH4 was investigated by the American Potash
Corporation as a hydrogen source and an economic evaluation
proved that it would not be practical to investigate this
chemical now. It is also highly pyrophoric until it is

pelletized.,

The Clevite Corporation was contacted about activated
aluminum which they make. Without specifying the nature of their
product, they requested our hydrogen flow rate which was submitted.

The blending of NaBH4 and NaAlliy in a cup mav also be
tried as hydrogen generating source. This may eliminate the use
of cobalt as a catalvst and replace it with NaAlHj.
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CONCLUSIONS

Work has been directed toward establishing the para-
meters affecting Hy generation rate with the chemical NaBH,
and NaAlH4 in a pressed package form.

The parameters most significant to H generation are
exposed surface, concentration (gm/liter) and water temperature.

1. Data obtained from small scale tests
with NaBH4 has been applied to perform
a full scale 45 cu ft Hy generation.
Data from successive small scale charges
has been obtained and is being applied
to the design of Hy generations up to
270 cu ft.

2. The chemical package to generate a
45 cu ft (STP) from NaBH4 will contain
600 gm NaBH4 and 48 gm of anhydrous
CoCl2. The packing density of this
charge is about 50 1lb/cu ft.

3. A full scale NaAllH4 charge was success-
fully generated in the Model VI gener-
ator, Run No. 145 and in the AN/TMQ-3
generator, Run No. 146 The chemical
charge contained 762 gm NaAlH4 and was
prepared by mixing it with 152 gm of

- parafin wax.

4. A suitable canister to generate 45 cu ft
has been designed using NaAlH4 in either
the generators discussed in this report,
or the present AN/TM)-3 generator.

5. Foaming which appeared to be a problem

when pellets were used has been reduced
in 45 cu ft generations when the charge
was in the pressed cup form. Presumably
the more uniform H, generations obtained
with a cup and suf%icient void space in the
new generators has contributed to the

. reducing of the foaming problem.
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FUTURE WORK

Immediate goals are to examine full scale NaBHy
successive charges with various concentrations. Plans are to
add 6 charges immediately to a large quantity of water (about
30 gal) and obtain a 30 min reaction time, or successive
charges will be added and with each charge a specified amount
of water will be added. The end result will be a 30 min period
of smooth H; evolution. For example, on a large scale, 1 charge
would require 5 gal Hy0, 2 charges would require 10 gal H0, etc.
Following successful small scale tests and data extrapolation,
the full 600 gm NaBH4 charges would be tried, selecting the best

method.

Small scale successive charges of NaAlHg will be
attempted, followed by full scale tests. Since few generator
or reaction rate problems are envisioned, these full scale
charges can be accomplished in the very near future.

Following these tests, the simplest, workable gen-
erator will be constructed and 50 charges each of NaBH4 and
NaAlH4 will be prepared in cups or a canister design to give
30 min H2 evolution in specified quantities of H;0, The gen-
erator and charges will be submitted to U. S. Army Electronics
Research and Development Laboratory for evaluation on February 28.
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PERSONNEL ASSIGNED TO CONTRACT

Hours Charged

Carter, William Julian 193

Kunard, David J. 0
McGoff, Miles J. 68

Spencer, Richard A,
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