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Energy strage as OH in molecules using poly-silnane catalyst

Ohshita, Yoshio
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1,4-Benzoquinone 2-Methyl-1,4-benzoquinone 2-Methoxy-1,

In our proposed future energy system, the water will be decomposed by the energy g
enerated by solar cells into hydrogen and oxygen molecules, the obtained hydrogen molecules are decomposed
with the catalyst and then proton atoms are generated. These proton atoms add in the molecules as OH. Thi
s means that the solar energy is stored in the molecule. We will generate the electrical power by using th
ese stored hydrogen and fuel batteries. By using polysilan-palladium catalyst, hydrogen molecules were dec
omposed and the generated protons were incorporated into molecules such as 1,4-Benzoquinone, 2-Methyl-1,4-
benzoquinone, and oxygen double bonds in them changed to OH structure. From the view points of future dire
ction, the glucose related molecules of product-of-nature origin were used as target molecules. Although P
t, Fe and Pd related catalyst were adopted, the sufficient results were not obtained. The more detail expe
riments and discussion will be required.
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1,4-Benzoquinone

2-Methyl-1,4-benzoquinone



2-Methoxy-1,4-benzoquinone
2,6-Dimethyl-1,4-benzoquinone
2,6-Dimethoxy-1,4-benzoquinone
Tetramethyl-1,4-benzoquinone
2,3-Dimethoxy-5-methyl-1,4-benzoquino
ne

BQQ 2Na

1,4-Benzoquinone

2
0.3125 mmol/ml (Tol
EtOH = 1 1)
0.2 ml/min

H, 5.6 mI/min (0.25 mmol/min, x
4)

GC

benzogquinone 93.4%,
hydroguinone 3.0%

- benzoquinone 2. 7%,

hydroguinone 95.7%

2-Methyl-1,4-benzoquinone

2
0.3125 mmol/ml (Tol

EtOH = 1 1)
0.2 ml/min

H, 5.6 ml/min (0.25 mmol/min, x
4)

GC

benzoquinone 95.7%,
hydroguinone 2.6%

- benzoquinone  0.2%,

hydroguinone 94.8%

2-Methoxy-1,4-benzoguinone

2
0.15625 mmol/ml (Tol
EtOH = 3 1)
0.2 ml/min

H, 5.6 mI/min (0.25 mmol/min, x
8)

GC

benzoquinone 95.9%,
hydroguinone 2.9%

- benzoquinone  0.9%,

hydroguinone 96.8%

2,6-Dimethyl-1,4-benzoquinone

2
0.3125 mmol/ml (Tol
EtOH = 1 1)
0.2 ml/min
H, 5.6 mI/min (0.25 mmol/min, x

4)
GC

benzoquinone 99.7%,
hydroguinone 0.2%

— benzoquinone 0.1% under,
hydroguinone 94.7%

2,6-Dimethoxy-1,4-benzoquinone

2
0.03125 mmol/ml (Tol
EtOH = 3 1)
0.2 ml/min

H, 5.6 mI/min (0.25 mmol/min, x
40)

GC

benzoquinone 97.3%,
hydroguinone 0.7%

- benzoquinone  3.8%,

hydroguinone 73.8%

18.0%
hydroguinone 73.8%

Tetramethyl-1,4-benzoquinone

2
0.15625 mmol/ml (Tol
EtOH = 1 1)
0.2 ml/min
H, 5.6 mI/min (0.25 mmol/min, x
8)
GC
benzoquinone 99.9%,
hydroguinone 0.1% under
- benzoquinone  3.7%,

hydroguinone 91.3%

2,3- Dimethoxy-5-methyl -1,4-
benzogquinone

2
0.3125 mmol/ml (Tol
EtOH = 1 1)
0.2 ml/min
H, 5.6 mI/min (0.25 mmol/min, x
4)
GC
benzoquinone 99.7%,
hydroguinone 0.2%
- benzoquinone  2.5%",
hydroguinone 94.3%
* (0.1%)
benzogquinone
BQQ 2Na




5
0.015 mmol/ml (water)
Toluene, EtOH, Acetone

0.2 ml/min
H, 5.6 mI/min (0.25 mmol/min, x
33.3)
'H-NMR

AT maE p | BEAR" | R
HEH® | (mmal/min) (ml/min) (ml/min)
13 {05 SM 208iZETEE

22 005 TolEtOH = 31 02 56(X227) - -
| SHEALIBDDRAND

2 03125 TolEtOH = 31 02 56 (x4) @ benzoguinone 93 4%, hydroguinone 3.0%
\— benzoguinone 2.7%, hydroguinone 95 7%

2 03125 TolEtOH =11 02 56 (x4) @ benzoguinone 95 7%, hydroguinone 2 6%
\— benzoguinone 0.2%, hydroguinone 94 8%

2 015625 TolEtOH = 31 02 56 (x8) @ benzoguinone 95 9%, hydroguinone 2 9%
\— benzoguinone 0.9%, hydroguinone 96 8%

2 03125 TolEtOH =11 02 56 (x4) @ benzoguinone 99 .7%, hydroguinone 02%
— benzoguinone 01% | , hydroguinane 94.7%

2 0.03125 TolEtOH =11 02 56 (x40) @ benzoguinone 97 3%, hydroguinone 0.7%
— kerzoguinone 38%, 738w |

2 015625 TolEtOH =11 02 56 (x8) @ kenzoguinone 99 .8%, hydrocuinone 01% |
\— benzoguinone 3.7%, 91.3%

A 03125 | TolEtoH = 31 02 56(x4) |G, 'Henig |20 HInone 99 7%, hydrodinore 02%
(= kenzoguinone 25%, 94.3%
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D- (+1-Glucono-1, 5- lact one
CH,0, = 178,14 [90-80-2]

0-(+1-Glucose
CH0, = 18016 [50-93-7]

0.2 ml / min

H,
5.0 ml /7 min

H, 5.6 ml / min = 0.25 mmol / min
H, 4 lactone
0.0625 mmol / min
0.2 ml / min

0.0625 mmol /7 0.2 ml = 0.3125 mmol /
ml (= 55.67 mg / ml)

H
nol/miy EtOH © WO /iy (&) ) « )

Pd 0.3136 11 0.2 5.6 r.t.

CH-NR)
Pt 0.1563 3:1 0.2 28.0 r.t.

o)
Fe 0.1562 3:1 0.2 28.0 r.t.

(ney
Fe 0.1561 3:1 0.2 28.0 70

* P H,

Pd D-Glucurono-6,3-lactone
L-Ascorbic acid C
entry 1

4.3

OH

Au
Au

cat. 0.0631 g 7
Methylhydroquinone 6.2090 g / H,0 75 ml

72 ml =
hydroguinone 5.9606 g [48.02 mmol ]
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OH 2
Hethy Ihydroqu inene Methy benzoquinone (g Toluquinone)
CHO_ = 124,14 [95-71-6] CHp, = 12212 [553-97-3]
OH

Hydroquinone : Au = 16000 : 1  mol
Aucat. 1g Au 0.01 g = 0.05077 mmol

Hydrogquinone 50 mmol (6.207 g) scale
Au 0.003125 mmol (Au cat. 0.0616 g)

4.4

0 MPa

() | M (MPa) J () | (M (MPa)

50 3.0 0 100 2.0 0

60 1.0 0 110 3.5 0.04
70 6.0 0 115 5.0 0.04
80 2.0 0 120 3.0 0.05

90 5.0 0 130 6.5 0.13
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