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o Abstract

To achieve the idea we had to follow the EDP[Engineering design
process] include research the problem, and search and find out a
solution, make a brainstorm all of the details about the search, and
make a good prototype to achieve that task by using it, at the end if it
worked we can keep going on the idea and develop it if it was possible,
if it didn’t work we can start from the beginning to see if there
something wrong. Otherwise, there is a very important step we should
make which is the Design Requirements that we already make in the
consent:

The energy out is more than energy in with a low cost of other
ideas.

And all of the previous have been done in our prototype; because
the process to make hydrogen gas is Ecology, the cost of the reactants
is less than the products, and the energy that we made from {6 g} of
hydrogen was {6.3x10714 J}.

The cost of the input was less than the output.
The process was friendly to the environment {Ecological}.

As soon as we solve this problem with a good prototype as it said in
the design requirements we would be able to make back the favor of
our homeland even if it was a little bit of what the country gave us.

2A1 + 2NaOH + 2H,O0 = 2NaAID, + 3H,

\¥/

e pel| pnagupil] diaglj ldjami..dslmd dlao




yopisallg yualwl] aac|

:,‘pﬂpo

il paejadl|

ks Blaks Lo ol g (ellall 4:4,3 A1 Srlpudomd| sl (o Bum]g chal (ABLal S
,..éi Bl (e SIS 008 yuiad b s (nBlls g Prisa ) LAY Sie fradaitf W3l
B3 guloue (3953 wlkg Juoutiile Liomg! 3353 CAllaT L3l (3] 2L YLy Gt G DhBLAY (0 (LAIST
e (S 9my S (i g il Z10] 9o eilad) Aoy GASARS 00k Jond g Jan il CilcasT 2.
OSad i) 3 plall (e coantaltls (o g yubigll et (il (I GBLLN L JuBlal! (pe (odle Cliasa

g2 Lgalia) o O

o aedalt JLa fuoli g (g 392 N1 398581 (3o (Ao g gkl | piniiad 98 (3 ylatl 60D ]
O (D a0 g.(199 950 g bl Sl 3> (0 (ion g sl BN Laginlae 33 o (4o (uamally
Ly piae 929 (Sandl OMAN 2. (91,53 s B @M (F] ($355 Tnilaali ol

algs st fdowd @0 G ol pliddndical (o (riam g yebugll LGN S @ plall Cra (peg
oD davlgl (k1D ang LA g Cro g yetughl A1 sl Juad ndlas (48 9 (Al pgSI Sl
e yalias (o 5iTge (155 uB 21 il 5T DBl plutdnld Jo (JEaLAL) (yang (s plall
s li) pBLAl e s Bl afudntiuad @3 139 il of (5 91 298981 Jie riadiad
(rior 9 y-ugh 10| Dol Baby) (F) 13D (625 a2

LY Dl »eSH Bliall Hia) ciomy OLso 13] Lo L freuitly @a¥f Jigudl Gls g
plusiiuls (89 (Lo g gl ZLON (6551 B plo () Lidio 93 9 Cuomidly LiaB U g . Crtan 9 st
P9t gt 90p g3 guall it g ybids (1o B piiid o g s (o (9950 sl Untalane
(p9agall s g it pe LU Joldls Lyl g SIS cile Joe SLILALY (g0 0 509 @ g
dnrond (Siad Jling 5 39mi0 2o plintl (g yuboigl LGN St Jslaso pgmciagt¥I Jooasg
Tsluatdl 3ale (529 (Jolalll (oo il y (o] podaguall Sliagli 3ale J3gad @i Leso Tt ggud
A8 (o Byl yondt 3 ylo @ g -Bbess¥ g (gabuatt relivo (Jis (nalisne Cilobuo 2 (galuibiul @i
1) 3y pnd) Silw 93 39 52 J,an G19 ) (pamid Hlgar AlddnTicly Lol cl3US g (Jolaidt
JM‘J!%MYb& A M%”M‘cm! LS e (ndas platl 0igs g sl yg2
24 ,gs.n L9 naaluatdl ke e

i (yo Jladg S (i g ekl 0N (yage Shom i O geiiadd (o i i
Droliial (G g (o g gl L3 Dtloal (el p A1 Jola 2. @l i 10a g Jralst
Gt 2 h3lat
 Introduction

“Green Hydrogen” is the name of our idea which talk about
increasing one of the energy sources in Egypt which are hydrogen.
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And that we are making is a reliable and economical source, and there
are two types of hydrogen that can be used in energy production but
one of them is polluting the environment every time we use it; because
of the negative impact of the industrial revolution and our daily life
use, otherwise our product is economic which we can make easily and
doesn’t pollute the nature.

And the two main problems that we faced were [lack of energy
resources, the problem of pollution that filled the air; because of all the
incorrect use of some of the energy resources or the full count on the
nonrenewable resource energy], so we concluded this solution which
about a chemical reaction between Aluminum and sodium hydroxide
and water — Sodium Aluminate and Hydrogen {energy}and
heat{energy}, but in the end, we would make a good step in the
revolution of in the energy resource or the economical materials that
would be created from the chemical formula O

« Research problem

What about the risks that will be in the country with the lack of
energy resources? the industrial revolution would decrease; because
we will not be able to make enough energy to make the desired
products To achieve population sufficiency or wouldn’t be any jobs for
the graduated students, and for a shortcut about the problems that
would be there, they are all related to [Address and reduce pollution --
increasing industrial and agricultural paces--Recycling garbage and
waste--the causes of the climate change.] that all will be found because
we don’t have a reliable resource of energy that doesn’t pollute the
environment.

The problem that we were facing in our idea was the lacking of
energy resources in Egypt, so we search how we can make this be
solving this problem by using a chemical reaction or convert in the
type of the using material to make a good result to be further o
pollution, finally, we could this formula has done which is making a
reaction between sodium hydroxide and water{the industrial material}
with aluminum (as helping agent) to make hydrogen(energy) and
sodium aluminate(economic material)and heat(energy).
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« Materials
Table 1: (used materials)

mmm

Flask {5Ep
Hose 20 ¢m S5EP 5
Pace of iron 3*3em SEP L

Table 2: (The tools used in making the prototype)

tems | Quany Gt | Pidwe

Aluminum 500g Free y
Sodium hydroxide 1000g 10EP [_ =
Peltier 1 100 E.P e
Water 5008 Free y

o Procedure

Using our data after selecting the design of the prototype collecting
system, we decided to build up a prototype that considers a small scale
of the real system. As we used to follow the steps before reaching the
final stage of the prototype as Follow:
1) Bring 36 grams of water and then heat it
2) Put the thermos electric cooler
3) Put pace of iron to put water in it
4) Put the water in the jar, then add 70 grams of sodium hydroxide

and stir well Add 50 grams of aluminum and then stir well

5) Put the hose on the jar lid and then close the lid well
6) Ignite the rising gas to make sure it's hydrogen
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« Data analysis

« Graph (1) the mass of the materials involved in a chemical reaction by
the unit in grams the material is ( aluminum — sodium hydroxide —
water ) 1- aluminum >>>53.6 g 2-water >>>34¢g 3- sodium
hydroxide >>> 79.6 g

» Graph (2) the mass of products of the chemical reaction by the unit in
grams the products are ( sodium aluminate — hydrogen )1- sodium
aluminate >>> 164 g

« 2- hydrogen >>>6 ¢

» From these two graphs, we found that the percent of hydrogen is 6% in
the chemical reaction

o Data
Before the experience During the experience After the experience
We found that water can be The chemical reaction was happing until
divided into oxygen and we noticed heat energy came from the After the experience, we
hydrogen by electrolysis, but flask (exothermal), so we made a search found that the chemical
the hydrogen that exists is not and brainstormed about it if it is good or reaction succeeds and we get
clean because the electricity not with the other products. In the end, three things :
used co'mes_from petrol a|.1d we concluded Fhat we can use it to 1- hydrogen
someth.mg like these, but in produce elect.rlc energy through the (o aeahir ellireiee
our project, we can get clean thermoelectric cooler. And all the 3-Electricity from Thermos
Hydrogen from a chemical contents that existed here are (NaOH, Al, R y
reaction and a reliable and H20) and they were disappearing by electric cooler
expensive material which is the time, (H2, Sodium Aluminate, and
Sodium Aluminate. Heat Energy) they were appearing by the
time.
|

» Results
After doing the test plan, we obtained the following results:

« After we experimented, the results were 1 g of hydrogen and v g of
sodium aluminate, [We calculate the results from application the of
hydrogen].

* We produce 23g of methane and 12g of oxygen when we add 7g of
hydrogen to 28g of carbon dioxide.

« We use hydrogen as fire like metal welding.
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« And we use sodium aluminate to produce soap, also.
« Sodium aluminate is used to accelerate the hardening of the cement.

et of progucty

« The amount of heat

We try to benefit from all thing in the project so we found that the
chemical energy is exothermic we make the search and we arrived to
use the tricthermoelec cooler (devise converts the different between
heat and cool to energy by use semi conductor to electric) so we
measure the temperature for the chemical energy every 5 and we make
the graph for show that

Heat exco

TIME 1 TIME 2 TIME 2 TIME 4 TIME 5 TIME 6 TIME 7 TIME 8 TIME 9 TIME 1

—_-—temperture = Columnil e Column2

O

o Applications
At the end of the idea, we should tell you the applications of the
products to work with it which are: -

« Hydrogen:
* As energy resource like in fuel sell.
* As a matter to use in the chemical reaction between it and carbon
dioxide to produce the synthetic methane; to use it as fuel or another
energy resource.
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« AS H2 is a valuable and expensive material we could save it in the

laboratory for scientific purposes.
o Heat:

« we can use the heat energy which came out from the reaction; because
it is an exothermic reaction to produce electric energy by making inter
into the thermoelectric cooler which is a semiconductor device that uses
the Peltier Effect to create a heat flux between the junction of two
materials.

« And in the {T.E.C} it transfers the heat from one side to the other side
of the device to the opposite side against the TEMP gradient and the
more junction couple the device have it greater its transfer.

o Sodium Aluminate:

A catalyst in any reaction-it’s a very good material to use as a catalyst,
but we didn’t use it; because it’s very expensive- to0 make a quick
reaction with a little energy ad time. Like accelerating the time of
making cement in the building process.
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