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ABSTRACT

This thesis presents a production of Hydrogen which can be considered as powerful, clean
and environmentally friendly. Fuel the refore Hydrogen will be a source of fuel that is extremely
important in the future. Currently, using of fossil fuel is producing the largest amounts of carbon
dioxide that causes global warming or the greenhousegas and more over the fossil resources will be
shortage in near futere. Therefore, this research offers a process of hydrogen production from water
by electrolysis which is an alternative method for Hydrogen production.

The proposed method to produce Hydrogen from water by electrolysis using separate cells
is constructed of 5 separate cells that can function separately in each cell for study the separation of
hydrogen and oxygen and variables that affect Electrolyte solution, such as density of electric
current at the surface of the electrode, voltage, current and temperature, because the oritically
temperature has a direct effect on the separation of hydrogen and oxygen.

The results of the proposed method showe that the isolated cells can produce pure
Hydrogen without the mixture with oxygen. This can be sure that the hydrogen can be used in

conjunction with other types of energy such as oil in car to save and reduce oil consumption.

Keywords: Hydrogen , Electrolyte
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150 | 0.16156 12.60 56.0 34.7 101 49.6 0.699
200 | 0.12115 13.54 68.1 56.2 131 79.9 0.704
250 | 0.09693 14.06 78.9 81.4 157 115 0.707
300 | 0.08078 14.31 89.6 111 183 158 0.701
350 | 0.06924 14.43 98.8 143 204 204 0.700
400 | 0.06059 14.48 108.2 179 226 258 0.6595
450 | 0.05386 14.50 117.2 218 247 316 0.689
500 | 0.04848 14.52 126.4 261 266 378 0.691
550 | 0.04407 14.53 134.3 305 285 445 0.685
600 | 0.04040 14.55 142.4 352 305 519 0.678
700 | 0.03463 14.61 157.8 456 342 676 0.675
800 | 0.03030 14.70 172.4 569 378 849 0.670
900 | 0.02694 14.83 186.5 692 412 1030 0.671
1000 | 0.02424 14.99 201.3 830 448 1230 0.673
1100 | 0.02204 15.17 213.0 966 488 1460 0.662
1200 | 0.02020 15.37 226.2 1120 528 1700 0.659
1300 | 0.01865 15.59 238.5 1279 568 1955 0.655
1400 | 0.01732 15.81 250.7 1447 610 2230 0.650
1500 | 0.01616 16.02 262.7 1626 655 2530 0.643
1600 | 0.0152 16.28 273.7 1801 697 2815 0.639
1700 | 0.0143 16.58 284.9 1992 742 3130 0.637
1800 | 0.0135 16.96 296.1 2193 786 3435 0.639
1900 | 0.0128 17.49 307.2 2400 835 3730 0.643
2000 | 0.0121 18.25 318.2 2630 878 3975 0.661




v

Tuanaveslalasiou 3 2 3UuUD Ao Ortho-hydrogen WAz Para-hydrogen NId03%iinl)
o a = A a = ~ I
ANBUTNITHYUVOINNADOAOZAON 1A Ortho-Hydrogen NilnAdsdozaounisznoumiu

a o 1 a { I

Turanavyu T/ luienauRerny @9y Para-Hydrogen Itiundsaozaouiisznouiluluana
vyu 1 lunamsasenudy ihldnaaani@adiu Thermodynamics UANAINAY UAAMANLIANIG
adi lia1eny 9as1@IUaNgaTEH I Ortho-hydrogen : Para-hydrogen = 3:1 figau#niniod
~ ] I A~ @ o 9
138171 Normal Hydrogen (l@1¢ Para-hydrogen Lﬂugﬂgmu‘laiﬂmumwawmm AIUIDUIIN

U3 Tums1/aeu Normal Hydrogen 11ilu Para-Hydrogen 58031 DH muan3eii 2.2

a

A13197 2.2 MAINANAAITENIN Ortho-Hydrogen tiagPara-Hydrogen NQai1inil A4

U

MM (°K) Para-Hydrogen ﬁam’;gauqa (%) DH (kJ/mol)
100.0 -1.0627
10 100.0
20 99.82
25 99.01
30 97.02
35 93.45
40 88.73
50 77.05 -1.062
75 51.86 -0.9710
100 38.62
150 28.60
200 25.97 -0.3302
300 25.07 -0.556
> 500 25.00

a X

Y Y A 2 A a1
myaza1eved lalasnuluveunad latios szmuiuiiogurgigsrulag lalasouiia

U

4 ' o
MIazaly N1273.15 °K = 1.755x103 mol% miazaievnd Lo Tasnululavziiinininozasunan

A Y dy =K A A o a I Aa
Ngauaziniga aremail laTasnuiuilusigitnigaluinsna (eendwwilusiaidiuin

)

1 [ g ~ [ 3 [ Y =1 9 = 3},
aavuTan uannlandluiissaruang ludnsna) vulanugdneziilalasnuiles Hansziiuy

Q

@

=\ [] g’/ = a a a A A Y I~
mﬂuagclu%umimmﬁm 3% Qmﬂ{]ll@ni]ﬂﬂ@] Illl,ﬁQﬁ%ﬂﬂﬂﬂﬂcﬁlﬂuﬂ$lﬂﬁ’f)1l“lflﬂ'3$lﬂ')'lﬂli')

oa =Sh.

'y 1 A s A Ay vd 1 a A o
"lnuaammmaz 4 Ulll'ﬁ TmaQamm"laTmmumaau‘1/1"1,@meﬂmaqammaaﬂm%u ADNUIS

~ X ‘

A Az = a ¢ S Ay vl g 3 4 ) A Ag
D UNIIDIUINGY 7 llllﬁ (mmLi’m“lﬂmﬂummwmmmaa) DQAUNHUFIVUNITAADUND

Y

-
PLLINVUNIY



rHaverBING

®
Wood J

Coal
Crude Oil

Herosene

Ethanol

Methanol

Methane

Nathane

Natural Gas

MAEINY

(MJ/kg)

0 20 40 60 80 100 120 140 160

d' = Y v dy a a 1
g‘ﬂ‘ﬂ 2.1 ﬂ1§L1J‘%EJ‘1JLVIfJiJﬂWiGlWWﬁNTIJ“UfNW@L‘Wﬁ\i%’ﬂﬂﬁ%ﬁ

3 A Y 3 dy a g’/ dy A [N A 9 A
ey laTasinude I uthuyemaisriaan Natiiesnn ludawansznuaoaaIndouile
a Yo a A A %} I Y = [ dy a A ~
mamsen lndsumaesndau Tageziiiiesloriuilunanaos’ld Fauana1annmemadue f
o o R T '
Timaasueulasen lsailunanass’ld Fauilumeisounszan (Greenhouse Gas) d9HANTENY
' o Y 9 2 . A [~ T 1%
Tagaseaonivililansoudiu (Global Warming) 91031 2.1 ngasldimuiaminasnuves
dy a g’/ 1 dﬂl a a d' g’/ [ dy a =KX A
womdla Tasnuiuganinsomasiaou 10 aziundsnunnyemadlalasouddl
{ { o yw (2 a
anumnzauniganizhunly wonnnidignnsouma lalasuldwdanszue Wi
4 ¥ a . ¢ v Aav U I
Taetlowduxadiomad (Fuel Cell) FavaziininIsenilanlianuaulaily
1 Y] a’&l a 4 A 9 9 1 A a A
pg1an lumswansadyemawnlszgna moldludiuaiey esndszaniam

I

s & a J ' J a 4 v & o 13
youradyonasingeniglnssinaa lihuuudug wn duiumalalasnuie ldiuilu
9

Y
S A

¥ A T v A i a v o a
weamaseuina Netitesnn lidwansenuaeaaadeuionanswn ludiumyeondiau
PRy g Y & ' X a A Aq Y s 7 3
Tagaziiiios lovinlunanansla Fwanasninwemasoug nlvmaaiveulaeen laailu
% I [2) 1 ] o
nanaos'ld Faiun1wiseunsLIN (Greenhouse Gas) danansznIagassnensrily landeu
2 yqz [2) a 4
WU (Global Warming) uennnilgiamsaumeslalaswu ldwdanszua Wi laslowtdiyad
é’ Aa & dy v Aav O Y I 1 o rf&} a
1wOINaa (Fuel Cell) Fevarziindsena lanlianuauluiuedrannlumswanusadiyonas
4 A Y 9 v A Aa A o’t&l a a0 1 d A
wiszgna e ldluduaiee iewnndsz@ninmvouradi¥omas Iarganiglnsainaa
Y A [V ?x’/ o =2 g = A R A ) 9
Tfheuvoug v daiundenulalasnuiaiudamadennilaiawisoshuldnauny

(% gl} a Y
nanuauay1é

10



L J 9
A Tomiluduas q vesmaslalasiou
1 o Y a 1 Yya o A = o a tiyl [
1. uvaanasauauaune IMinamaSounszen  Famasiaildinansznuaonis
= a |3 4 s X a o
wasundasgiionniaveslanlasmmizmaaisuounouoon lesq  Funasnnisduaiyl
. a A J l Y o 1 @ I [ ]
(Combustion) ¥03@151/5znoUdUNTS 1B Uniu uawasulalasnuilundinuazern i
1 Yya o A o g’/ = [ Y a A
noldimamaSounszan auiuide lidwaldinangiGounszan
9 v
2. msen lidveuremasauan 119zneunMuE HIoUHAIgATINNTIUAN 9 1D
Y a 1 @ 1 1 @ (] 9 a a 1 dy
1% inanquatuuazduazeos uandenu lalasnulune ldiRanaiiunisemamaiil
o o I @ { @ ¥ a ] I
3. wasauleTasnuansni ldszgndldnuaundeldnasauaudn 1 wu T6iu
c&l a o o A A J o A [ K] A 1
1o masE T uAsTou nsesoudduailnielu nseenaiu uazinseslown
1 @ é] a Ay y T @ dil a 4
4. amasnuromasn lann lalasnuazinnaismasnudomaslalasafuen uaz
4
(¥ (WAININUPANDEDA 1L IUMUBALAZIONIUDADA 2.5 UAL 5 111 AEIAY
Y ° Y s X a a X T
5. malalasnuansoih lyldnuwadidomas Fuel cel) Tumswanlui saog

' @ 1 ° Y Y
5314’;1@miwmmuazmmmzumﬂ%amqmnmwﬂuaumm

P IBHIGHLIVIEN

i@e// using hydrogen from solar, wind, tidal, hydrothermal or hydroeleTipe

Fue! celf using hydrogen from natural gas

Q Fuel cell using methanot

Fuel cell using gasoline

Hybrid - electric Internal combustion engine using gasoline

Relative Emissions of Carbon (km'1 )

A ' A s A S o
317 2.2 mstlaailassmaizeunsean (uaaslugivesmiven) Mnnsessuddual

A Y a 1 [ A [
1ng1la 22 waasliiulsuanisdaalasemeseunszanainnisduaitlves
A saq Yo q & a ~ o g vy o & A a A ¢
ingoseuanlgma laTasmudluyemasSsumeunusosuan lsiniuil e mas inoaeus
{ 4 I :&’ a 1] a 1 [
Algma laTasmuiluysmaaifFounsusulsnanmstdanlaosnsisounizananmsg
o A S 9!% Y] I ,&l a <3 Y a [ A 4]
duarvouadessudnlainiuiluyomas szmuldnUSuaumaGounszanainniy
9 ~ 9 o a A = 1 (4] A
TaTasau Tasmwizma lalasnun lannnadsnusssumasziailsnanisdassmnasisou

Yy A
ﬂsmﬂuaﬂmqﬂ

11



A a 2]
131N 2.3 ﬂmﬁﬂﬂﬂﬂlﬂﬂﬂW‘iﬂulﬁIﬂﬁlﬂu

U oV
aaauiAvesnalalasau

[ [

A
¥0,

aanyel, ey Talasou, H, 1
=
UNINIAL o lav
1 <3
W, A1, VAN 1,1,
o [ P=V=
ANy Tuiia
1IADLADY 1.00794 (7) n5u/Tua
Y= ad
AIIAITEIBIANATOU 1sl
ac 1 [ 7
DIANATOUADIZAUNAINU 1
paaNAveIozABN
Tnssaanan Hexagonal
a o a A
ADULOONTLIAY U 1,-1 (uonInmesnoon lud)
ad Aaas a
1an IasumMaIa 2.20 (Woadana)
waau loos Tuma 52AUR 1: 1312.0 nlaga/Tua
Slloznou 25 pm

=
FAUDLADU (A 1UIN)

[ = 4
53 pm (FANVDIVDNT)

sanlaaud 37 pm
SANuaesNad 120 pm
AMANTANMINENN
9]
AU ey
AU (0 °C, 101.325 kPa) 0.08988 NS1/a95
ANADUINAT 14.01 K (-259.14 °C)
A
ALADA 20.28 K(-252.87 °C)
Triple point 13.8033 K, 7.042 kPa

mm%’aummmimamwm

(H2) 0.117 nTaga/Tua

v <
ﬂﬁTNS@uﬂJﬂQﬂTiﬂﬁWﬂlﬂullﬂ

(H2) 0.904 N Taga/Tua

ANV OUD UMY
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http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%A7%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%AA
http://th.wikipedia.org/w/index.php?title=Triple_point&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%A7
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%88%E0%B8%B9%E0%B8%A5%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B9%82%E0%B8%A1%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%A5%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B9%84%E0%B8%AD
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%88%E0%B8%B9%E0%B8%A5%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B9%82%E0%B8%A1%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99%E0%B8%88%E0%B8%B3%E0%B9%80%E0%B8%9E%E0%B8%B2%E0%B8%B0
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%A7%E0%B8%B4%E0%B8%81%E0%B8%A4%E0%B8%95&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B8%A7%E0%B8%B4%E0%B8%81%E0%B8%A4%E0%B8%95&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%99%E0%B8%B2%E0%B9%81%E0%B8%99%E0%B9%88%E0%B8%99%E0%B8%A7%E0%B8%B4%E0%B8%81%E0%B8%A4%E0%B8%95

A a 2] 1
131N 2.3 ﬂﬂ!ﬁﬂﬂﬂﬂlﬂ\‘lﬂ?ﬁﬂﬁiﬂﬁﬁ]u (99)

A
GTE

mM3nNusou (300 K) 180.5 mW/(m-K)

3 A =)
ANULIITY (M, 27 °C) 1310 m/s

munziien CAS 1333-74-0

[ 1 <}
MIIALTEINIALHNAN 77?

Yol Ininnaulovesmasialasau

iso NA A39%99 DM (MeV) DP

1H 99.985% H 1a9e5

Tasdl 0 HnsoU

2H 0.015% H1a0e5

Taedl 1 HInsoU

3H trace 12.32y B- 0.019 3He

~ Y I U J o &Y A A o a o Y
NAITNN 2.3 IHHUAIAI 9 sll'f)\iﬂjﬂW]fllaIﬂﬁmu PNDNISHINIWITUIUIAUTNUA

wazaNnuausovedlalasnuldldldmmncauasla

A wa Y (%)
137190 2.4 @mﬁumﬂumsmﬂwmmmm"lﬂmmu

Propertie Hydrogen
Chemical Formula H2
Molecular Mass 2.02

Composition ,Mass %

Carbon 0
Hydrogen 100
Specific Gravity,15.5% (60°) 0.07
Octane No. 130 +
Autoignition Temperatue,°c 565-582
Flame Speed (m/s) 2.70
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http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%99%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%95%E0%B9%8C%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3-%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%A7%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%A7%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B8%A7%E0%B8%B4%E0%B8%99%E0%B8%B2%E0%B8%97%E0%B8%B5
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A5%E0%B8%82%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%99_CAS
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B9%87%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9B
http://th.wikipedia.org/w/index.php?title=%E0%B8%9B%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%93%E0%B8%9B%E0%B8%A3%E0%B8%B2%E0%B8%81%E0%B8%8F%E0%B9%83%E0%B8%99%E0%B8%98%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A3%E0%B8%B6%E0%B9%88%E0%B8%87%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%B4%E0%B8%95
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%A5%E0%B8%B2%E0%B8%A2%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%A1%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%95%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5#.E0.B8.9B.E0.B8.A3.E0.B8.B0.E0.B9.80.E0.B8.A0.E0.B8.97.E0.B8.82.E0.B8.AD.E0.B8.87.E0.B8.81.E0.B8.B2.E0.B8.A3.E0.B8.AA.E0.B8.A5.E0.B8.B2.E0.B8.A2.E0.B8.95.E0.B8.B1.E0.B8.A7
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%99%E0%B9%82%E0%B8%A7%E0%B8%A5%E0%B8%95%E0%B9%8C
http://th.wikipedia.org/w/index.php?title=%E0%B8%9C%E0%B8%A5%E0%B8%B4%E0%B8%95%E0%B8%A0%E0%B8%B1%E0%B8%93%E0%B8%91%E0%B9%8C%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%A5%E0%B8%B2%E0%B8%A2%E0%B8%95%E0%B8%B1%E0%B8%A7&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9B%E0%B9%80%E0%B8%AA%E0%B8%96%E0%B8%B5%E0%B8%A2%E0%B8%A3
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9B%E0%B9%80%E0%B8%AA%E0%B8%96%E0%B8%B5%E0%B8%A2%E0%B8%A3
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/w/index.php?title=Trace_radioisotope&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%B5
http://th.wikipedia.org/w/index.php?title=Beta_minus_decay&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%B5%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%A1

{ wa =) 1
M50 2.4 amauia lumswn lfvesma laTasiau (ao)

Flammability Limits, Volume %
Lower 4.1
Higher 74
Heating Value
Higher,MJ/kg 142
Lower,MJ/kg 120
Stoichiometric Air/Fule,by Mass 34.4:1
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http://run-on-water.blogspot.com/2008/05/electrolysis.html
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A13197 2.6 MAINANAAITLNIN Ortho-Hydrogen tiagPara-Hydrogen NQaIHiiia1Ne

U

M1 (°K) Para-Hydrogen ﬁamagau@a (%) DH (kJ/mol)
100.0 -1.0627
10 100.0
20 99.82
25 99.01
30 97.02
35 93.45
40 88.73
50 77.05 -1.062
75 51.86 -0.9710
100 38.62
150 28.60
200 25.97 -0.3302
300 25.07 -0.556
> 500 25.00
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HNO, (I) + H,0 () —> H,0 (aq) + NO; (aq) (2.6)
H,S0, () + H,0(I) = H,0 (aq) + SO, (aq) 2.7)
CH,COOH (1) + H,0 (I) = H,0" (aq) + CH,COO (aq) 2.8)
HCIO, (1) + H,0() —> H,0 (aq) + CIO, (aq) (2.9)
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Hydrogen Oxygen
Volume H, Volume O, in
Time | Current in ml YA AV ml Av A Vi
t in
min Iin A | Start | End | inml inml/min | Start | End [ inml [ in ml/min
0 0 0 0 0 0 0 0 0 0
1 2.6 0 70 70 26.92 0 34 34 13.07
2 34 70 142 72 21.17 34 69 35 10.29
3 3.6 142 | 214 72 20 69 104 35 9.72
4 3.8 214 | 284 70 18.42 104 139 35 9.21
5 4 284 [ 350 66 16.5 139 174 35 8.75
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Hydrogen Oxygen
Volume H, Volume O, in
Time | Current in ml AV /\ Vi ml A v A\ Vi1
t in
min Iin A | Start [ End | inml inml/min | Start | End | inml | in ml/min
0 0 0 0 0 0 0 0 0 0
1 5.7 0 100 100 17.54 0 48 48 8.42
2 6.4 100 | 200 100 15.62 48 97 49 7.65
3 7 200 | 300 100 14.28 97 146 49 7
4 7.5 300 | 400 100 13.33 146 194 48 6.4
5 8 400 | 500 100 12.5 194 | 243 49 6.12
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Hydrogen Oxygen
Volume H, Volume O, in
Time | Current in ml AV VAR ml VAN A Vi1
t in
min Iin A | Start | End | inml inml/min | Start | End | inml | in ml/min
0 0 0 0 0 0 0 0 0 0
1 7.9 0 130 130 16.45 0 63 63 7.97
2 9.4 130 | 259 129 13.72 63 127 64 6.80
3 10.2 259 | 388 129 12.64 127 192 65 6.37
4 12 388 | 516 128 10.66 192 | 257 65 541
5 14 516 | 640 124 8.85 257 318 63 4.5
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Hydrogen Oxygen
Volume H, Volume O, in
Time | Current in ml AV A\ Vi ml A v VARV |
t in
min Iin A | Start | End in ml imml/min | Start | End | inml in ml/min
0 0 0 0 0 0 0 0 0 0
1 12 0 160 160 13.33 0 78 78 6.5
2 13.8 160 | 322 162 11.74 78 159 81 5.86
3 15 322 | 484 162 10.8 159 240 81 54
4 17.6 484 | 646 162 9.2 240 321 81 4.6
5 19 646 | 800 154 8.1 321 397 76 4
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Volume H, Volume O, in
Time | Current in ml X0 /\ VI ml A v /\ Vi
t in
min Iin A | Start | End | inml inml/min | Start | End | inml | in ml/min
0 0 0 0 0 0 0 0 0 0
1 17.8 0 190 190 10.67 0 93 93 5.22
2 19.9 190 | 382 192 9.64 93 188 95 4.77
3 213 382 [ 574 192 9.01 188 282 94 441
4 23 574 | 766 192 8.34 282 377 95 4.13
5 25 766 | 950 184 7.36 377 | 470 93 3.72
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Current Voltage Time Volume H2 in ml Volume H2 in ml Av
(A) %) t in min Start End in ml
0.1 1.56 12 0 9 9
0.5 1.85 4 9 25 16
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M, (%)= 4.1)

[Electrical energy in Joules]
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Electrical energy in Joules H, (E_ ) =V x Ix t 4.2)
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Energy content of consumed H, (E,) =V, x Hyy, (4.3)
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5\ A% o ﬂ?ﬂ?@iﬂl@\?ﬂ?clillaiﬂili]u‘ﬂW’dﬁulﬂ%'lﬂﬂ'l‘iﬂﬂ’ff@ﬂ

exp.

A ! @ dy a lrl A = [
o) 19 ATWAINTUIYDIWAIUD aiﬂmumamﬂmuﬂ?mm

18910
1
Hyy, =Hg X v (4.4)
de  H, fle sdemawesmalaTasmuluniiaTua Jawiiy
286 kJ/mole
\% #o 3uasvesiaslaTasiulunileTua Sawii

24,414 ml (1 bar, 20 °C)

unua luaums (4.4)
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k] 1 mole

H, 286

= X =11.7
o mole 24,414 ml mole

NNANMINATBUAINUAITNN 4.3 MUIUAIUTZANTANNAINUVeRLAN TN A

[

o ] A @ Y 2
waslumnszuanaanu lasall
AszanInunalnuvedaidanInslaimas Anseua 0.1 A

NNAUNITN (4.2)
E,=156Vx0.1Ax720s=11231]

NAANNITN (4.3)

E,=9mlx11.71 =105.37J

mole

unuai 1@ luaumsn 4.1
105.3 ]

ET 112 3]
AszanImMunalnuYeIalannslalias NnsLua 0.5 A

x 100 =93.8 %

NNAUNITN (4.2)
E,=185Vx05Ax720s=222.0J

NAANNITN (4.3)

]
E,=16mlx 11.71 ——=187.2]
mole

unuan 1aluaumsh 4.1)
187.2 ]

B 2220]
o < o Aa A o ad 4
mﬂwaﬂTimuJmfﬂzmu’nmﬂi;‘:ﬁﬂﬁmwwawmﬂlmmaﬂiwihlamai%aﬂm

x 100=84.3 %

4 ] A 3 v 3 9 1 A 4 v A
WRANTZUANUUY HAZITIAUNIZFIVUAIY INTIZIUAANTYYIT 11099 1NUTIAUNY (Excess
né a aAan S A a d' d' g’/ Y 1 1
voltages) Funavinlgnsenaliviomanslasundasian Wi wu anuuanaisvesnu
Yy 9 ad Saq Y 1 a aan a0 9
iWuduvesdisazargdanIng ladnly anuarlumsinadfiseunil aranudiumiuly
ad s ad P Y} o ) A g o
msazaredan Ing lag uazddn Ing layes nuamanuaiunmu ludiveuiueanaileaduai
~ ~ a [
IHIMI1END1NAVINANNTOUTL A
1 a Aa o Aa g J a3 @ ] [ I~
alszaninmmvhsuaduseddanIng lawed tusniiaiu senietsu1asvod
® A a Y a o A o a o ' a a v
Manwda lauazdSuasvoesmaidiuiuniangug furaalszansamsisuadldain

aunsg
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Volume (Hp)ayp,

M, %)= (.5)

Volume (Hz)theoretical

A A 1 A a ¥
$V13] \Y o ﬂ%u’]ﬁﬁﬂl@\iﬂqmqaiﬂﬁmuﬂwaﬁulﬂﬂ']ﬂﬂ'lﬁ‘ﬂﬂﬁﬂﬂ

exp.

fo Ysuasvosmalalasnunlannmsiuin lasld

theo.

4
agvhsuag

[Electrical charge in Coulombs ] [ ]
vV, = Vol H 1 4.6
e [Electrical charge delivered by one mol H5] x [ Volume (H,) per mo (4.6)

Ixtx Vg
= 4.7
theo. 7w F ( )
e 1 Ao nyzualih (A)
t Ao 1121 (s)

fo Ysunasvesmalalasnulunielua daumnu

24,414 ml (1 bar, 20 °C)
F A Mnenvear13uad 119U 96,486 C mol

A o adg A a Y ) [ ~
z A9 UIUBLANATOUNNUNINY 2 (FTUITUNTUUD HZ)

NNANITNATOUAINATTIN 4.3

[

o o = i Y, 2
ﬂ’]u'Jmﬂ%ﬂJT@]isUﬂﬂﬂTGﬁllaTﬂ§LQUﬂﬂ5$LLﬁ 0.1 A 1NEFUNIIN (4.7) Ulﬂwaﬂ\iu

0.1AX7205x 24,414 ml/mole

theo.

V =9.1 ml

2 X 96,486 As/mole

[

o o = i Y 2
ﬂ’]u'Jmﬂ%ﬂJ’]@ﬁsUﬂﬂﬂqmqajﬂﬁlﬂuﬂﬂﬁgllﬁ 0.5 A 1NEFUNIITN (4.7) llﬂwaﬂ\iu

05AXx2405x 24,414 ml/mole
theo. 2 X 96,486 As/mole

v =152 ml

{ 1 o S )
INHANMINATOUAINAITIN 4.3 Lmzmmmmﬂimmﬂlmﬂw”laimzwmu

4 o 1 a A [ a o U i [
ﬂg]ﬂ]@dﬂ"li”llﬂfl ﬁ"lﬁJ"ISE]FI”I'Llflmﬂ"l‘ljizﬁVI‘ﬁﬂWWWﬁNWHﬂJ@Q@Lﬂﬂi‘m‘i@L"]Jﬂﬂilﬂ?ﬂimﬁﬁﬁﬁﬂu

[

J

=Dle

1 a A o a o‘d‘
Alszaninmvhsuaduesdidninglasias Anszue 0.1 A

NNANNITN (4.5)
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9 ml

.= x 100 % 100 %

9.1ml

1 a A o a e A
ﬂ1ﬂ§$ﬁ‘l/l‘ﬁﬂ1‘1/‘l1/\hi1lﬂ8"l]@\1'ﬂLZ\]ﬂIVIﬁ‘I’Z\] FIRT NNITSLE 0.5 A

NAANNITN (4.5)

16 ml

————x 100 ¥ 100 %
L °

o a a PP v 9 v Yy v =t VA
SL‘N“VH\TVIE]‘HaﬂWﬂi&’ﬁWﬁﬂ1WV\hiuﬂﬂﬂﬂﬂzﬁﬂﬂmﬂah]a 100 % DIUDYNITULTAIINUNA

ana 9 ' o
ﬂ{]ﬂiﬂWﬂﬂQ!ﬁUﬂ"Uﬂﬂig‘UU IBU NITNANTDOU

H Y] 3 a H 9 9 ad a
manaasn 4 JadSuamalalasnunazeandaunldonnmsuendiedsomn Ing lada

A o 1 = 14 9 %)
AN 4.12 s laans lwuna@euasusiuadsuia 1 soulay

Tuad (¥9) 1 2 3 4 5
NIz (A) 4 8 14 19 25
M lalasiou
350 500 640 800 950
(ml/5 min)
Mayoondau
174 243 318 397 470
(ml/5 min)

A ° ' s o
AT N 4.13 mmﬂamﬂmmm%nmiuam@ﬂ?mm 2 "19)’}?]1!1@]3

o 4
NUIULEAD (YR) 1 2 3 4 5
AL (A) 6 14 25 32 39
mMaslaTasian
520 690 860 1030 1180
(ml/5 min)
MeroNFIU
255 338 420 510 580
(ml/5 min)
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dsanaeing (ml)
1400
1200 1180
1030
1000 - 950
800
600
400
200
0 T T T T 1
1 2 3 4 5
CRRTERTIEE:Y
< Beflalanay (ml/S min) —t— B taandiau iml/5 min)
Balalanay  (ml/5 min) == tnandia iml/5 min)
A [ v 1 (2 A a v o 4
E‘IJVI 4.14 ﬂ??ilﬁﬂwu‘ﬁigﬂ'ﬂﬂﬂaiuﬁuﬂ'l“]fllaiﬂ3Lﬂuﬂlﬂﬂﬂﬂﬁ]’]u3ul‘§]§aa
a d
AP1TIUNANITINAADN

De

Y
a % % 1

A 3 P = %) a = a 1A A
1NNITNAADIN 4 %mu"lﬂmﬂﬁmmﬂwmﬂmuumw ATFIUNTINADYN 2:11@8‘]/]

o a o IS L 2 v & Y 2z o
ﬂw"laimmmzmﬂmnmwm%eﬂmmumﬂuﬁm”lwmu"lmmﬁmamugﬂu"lﬂquy;]

v
v A o

U iq 1 d aa @ o ) Y X
dauanududuvesansilaas hidundudlsdnaneild ldmauniedeouanaiiuaz
Y ¢ g ] A 1 = ) s3I 19 1 o 1
narun lualsuessesansediufeunsiznszuanuTiwsaaning ludessuny uaan
Ao A A A a Y~ 3w A
msnuurad iz Ngane 4 yamsizgninlsmumsnunszuauarinnuiludadiui

= [] d' 1] 9 [] [] a o [ 4 d’l
auazegluvnanawnsaivlaeg ligunnownulidmsugaglnsainadonil

msnaaesd 5 nagoumsih lfhawgamginulaou

A 2 a I I R .
M3 414 iiugurglvestivuaua 5 °C— 100 <C

a o

QUNYUUT :C 5 10 15 20 25 30 35 | 40 45 50

oe

miﬁﬂvﬁfj\hl(mA) 276 | 296 | 3.38 | 3.75 | 4.14 | 456 | 499 | 55 | 5.87 6.38

oe

a o

QUNYUU :C 55 60 65 70 75 80 8 | 90 95 100

G

miﬁﬂ‘V\I%}\hI(mA) 6.81 | 7.27 | 7.72 | 8.18 | 8.65 | 9.1 | 9.48 | 9.9 | 10.33 | 10.78
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U

4.3 ajUwaminaaes

=< 1 Yy 9 A ' ° 9
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]
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Blddnlal o 9

WIN(MIZUAg) manududuaisazatodesz i il 1d ludesd ualidean ldndsautios
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ﬁ?ﬂl!ﬁ%ﬂ]@l%ﬂ!@l!‘ﬂ%

' (24 aaa
Tunisansiduadimuan msuenmaeenainiiaredjnsemiuadl Il (Electrolysis
= v Aa o 1A s A o Aq ¥
Process) 1 2 5z msnan Nlanua 1nyedalunmseonuuuszuy naz gilnsel Ae Jagnld

& . . . Hq 9 Y A 9 o
N197 Electrode 1Lay Control Unit Pulse Width Modulation m“l%mmu ﬂﬁzLLﬁ]‘lT\lWWﬁﬂffl‘ViﬂU

A ¢ A a4y X v Y a
IUY lW@u1Qﬂﬂﬁﬂl!laglﬂi’ﬂ\‘]ﬂaﬂﬁi’]\islluu'lcl%\ﬂuulﬂﬂiﬂ

5.1 a3l
9]
M3ANEINTEUIUMIUERMEAaI8 1T (Electrolysis Process) 91nMsAne1aua1nasnu
v A o A D o A @AYy 1y Y
Ténmnmsnaassnui Uiladevareegranmlvnszuirumsuenmasrisenian la 14 eyl

1 ~ [ dy 9 [ g
ammmﬂmﬂﬂummmu AN

[ a A a

! 2 4] @ {a [
5.1.1 AdaNUIWINII Electrode  taufinswannsonisuenmaiagniionldnu Ao

(43

. 2~ 1 dy Y ~ o a Y
Platinum 34U IIAULNININ Llﬁﬂ'li‘Wﬂaﬁ]\?611!?]5\1uqﬂllﬁﬂﬂlﬂﬂﬂﬂﬁﬂﬁﬁWﬂ%uﬂ ﬁ]uﬁ?ﬂ‘lﬂ'ﬂ

. . = 9 Y a a a = o . 13 9
Titanium UaNua s lumsldaulaase dszansaime1ad lami Platinum uanaiunsnlsy
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Q 9

2

2 a Aa 9 o = = 9 v d
5.1.2 QL]JL!,‘]J‘]J"]JENGU'] Electrode Fl]'lﬂL@NﬂuﬂNi%ﬂuGlHLLUUL!WHLiﬂﬂliﬂﬂcﬁ@uﬂu ﬂ?ﬂlﬂiﬂsl‘]f
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=

4 2 D) Y a At ' 4 X
Tugtunudua Tun1sma Electrode udalsaulaass lumsnaaesnssiiagd ldnmsiin
v Y

a 9 9 1 = 1 (94 aa K
AIAeMS 1FuHuazunsalnaneUsuamannavu

@ ~ ¥ 9 A ]
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518%@%@@ﬁ1ﬂﬂ1uﬁu1ﬂ!ﬁﬂl

vezaey Fayanual G‘i‘}amq %eﬁmmmé’mqy G‘f}eﬁmmmazﬁu NG
1 " lalasau Hydrogen Hydrogenium
2 He 3@y Helium
3 Li ofew Lithium
4  Be 13aI00u Beryllium
B lusou Boron
C  mfueu Carbon
7 N lulasou Nitrogen
O  09AFIIU Oxygen
F Wg’a’a‘%u Fluorine
10 Ne 80U Neon
11 Na lw@gn Sodium Natrium
12 Mg HUNUIFON Magnesium
13 Al 0zQililon Aluminium %50 Aluminum
14 Si  @anou Silicon
15 P voawesa Phosphorus
16 S MUy e FamoF Sulfur 30 Sulphur
17 Cl fa®3U Chlorine
18 Ar 815094 Argon
19 K Inundiseu Potassium Kalium
20 Ca UAALBEY Calcium
21 Sc  UeNUIABY Scandium
22 Ti lyniiley Titanium
23 VAN Vanadium
24 Cr Ipsien Chromium
25 Mn UU9MUE Manganese
26 Fe mﬁﬂ Iron Ferrum
27 Co lAu®ad Cobalt
28 Ni Unina Nickel

29 Cu N9LAN Copper Cuprum
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Rb

Sr

/r

In
Sn
Sb

Te

La
Ce
Pr

Nd

Pm

Y = .
AN d Zinc
(ALY Gallium

S A .
19D ILUUHIN Germanium
d19% 1Y Arsenic
A A .
ALY Selenium
Tmﬁu Bromine
Asnou Krypton
3U1A8Y Rubidium
AATOUIFY Strontium
DAATEN Yttrium

4 = . .
035 IAHed Zirconium
TuTeiion Niobium
Tuavany Molybdenum
MATFEY Technetium

a A .

JNIUBY Ruthenium
151983 Rhodium
UWalaAey Palladium
I9U Silver Argentum
ARy Cadmium
DUIAYY Indium
?ﬁgﬂ Tin Stannum
WA Antimony Stibium
(MagiseN Tellurium
ToToAu Todine
@uau Xenon
S A .
sy Caesium
(11583 Barium
LAUNIUY Lanthanum
A .
51584 Cerlum

= a A .
1W5% 1oAIeY Praseodymium
= a .
HiloAlon Neodymium

Ins3ey Promethium
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

Sm
Eu
Gd
Tb

Dy

Er
Tm
Yb
Lu
Hf

Ta

Re
Os
Ir

Pt

Hg
Tl

Pb

Po
At
Rn

Fr

Ac

Th

Pa

Np

FIUT O Samarium
Eﬂiﬁ] 84 Europium
a = «
mIaauiien Gadolinium
7 A .
MNoILVYY Terbium
Ad s Fou Dysprosium
4
TeauTey Holmium
7 A .
19931U8Y Erbium
1883 Thulium
a = .
DALKDILVYY Ytterbium
A A .
ANIYYY Lutetium
g1l1719 Hafnium
UNUNIAY Tantalum
naaau Tungsten Wolfram
a a .
U8 Rhenium
20 L8Y Osmium
93183 Iridium
NOIMVIINTDUWAAY Platinum
1939 Gold Aurum
son Mercury Hydragerum
Ma@ey Thallium
AN Lead Plumbum
1 @1N Bismuth
I‘]ﬂm‘ﬁﬂll Polonium
UOFANINY Astatine
139U Radon
= .
w5 UTeY Francium
151A83 Radium
AN Actinium
50381 Thorium
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MANUIN A Properties Polypropylene (PP)

3197 11 1aag Properties Polypropylene (PP)

PP Properties

Mechanical properties

Specific Gravity

Elongation

Tensile Strength

Flexural Strength

Compressive Strength

Tensile Elastic Modulus (Young's
Modulus)

Flexural Modulus

Hardness Durometer

Impact Strength [ZOD 73°F/23°C
Thermal properties

Melting Point

Upper Service Temperature(20,000h)
Flame Rating**

Thermal Conductivity

Electrical properties

Dielectric Constant

Dissipation Factor

Dielectric Strength

Volume Resistivity

General properties
Chemical/Solvent Resistance
Water Absorption, 24h
Refractivelndex

Arc Resistivity

ASTM

D792
D638
D638
D790
D695

D638

D790

D785

D256

C117

D150

D150

D149

D257

D570

D495

Unit

%
psi

psi

(10~5)psi

(10~5)psi
Rockwell R

notched ft/lbs/in

oc(oF)
oc(oF)
ULY%4

10~4 cal/sec/cm?2,°C/cm

1kHz
1kHz
125 MILV.

ohm-cm at 730F,50% RH

S€C

PP

.905
10~20
4,800
5,400
6,000
1.6

1.7~2.5
80~110

0.5~2.2

121(250)
104(220)
n.r.

2.8

2.2~2.6
0.0005~0.0018
475~660

10~17

Excellent
<0.03
1.51~1.54

100~160
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MANHIN 9 Properties Material

1319 12 uaa9 Properties Material

Material Atomic Atomic  Density Melting Thermal Specific
number weight (g/cm?) point(°C) expansion heat
Coefficient (cal/gr/°C)
(°C)
Titanium 22 47.9 4.51 1668 8.4x10-6 0.124
Ti-6AI-4V - - 4.4 1650 8.6x10-6 0.138
Iron 26 55.85 7.86 1530 12x10-6 0.11
Stainless - - 7.93 1400 17x10-6 0.12
Steel 18-6 1200
(AISI 304)
Aluminum 13 26.97 2.7 660 23x10-6 0.21
Aluminum - - 2.8 476 23x10-6 0.23
Alloy(75S-T6) 638
Magnesium 12 24.32 1.7 650 25x10-6 0.24
Nickel 28 58.69 8.9 1456 15x10-6 0.11
Hastelloy C - - 8.9 1305 11.3x10-6 0.092
Copper 29 63.57 8.9 1083 17x10-6 0.092
Material Thermal Electrical Electrical Yong's Poisson's
conductivity resistivity conductivity modulus ratio
(cal/lcm?/sec/°Clc (WW-cm) (%IACS) (MPa)
m)
Titanium 0.041 55 3.1 106 000 0.34
Ti-6Al-4V 0.020 175 0.98 110 000 0.34
Iron 0.15 9.7 18 206 000 0.31
Stainless 0.039 72 24 200 000 0.30
Steel 18-6
(AISI 304)
Aluminum 0.49 2.7 64 69 000 0.33
Aluminum 0.29 5.8 30 71600 0.33
Alloy(75S-T6)
Magnesium 0.38 4.3 40 44 800 0.35
Nickel 0.22 9.5 18 206 000 0.30
Hastelloy C 0.03 130 1.3 204 000 -
Copper 0.962 1.724 100 108 000 0.34
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Hydrogen Electrolizer by Using Separated Electrolyzed Cell Process
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Abstract

The current global focus is very much in the
development of energy in various forms to be used instead of
fossil energy are more expensive day by day and started to go
away from the world, Thailand has developed continuously.
Therefore, Thailand would be necessary to find energy resources
in the country more. As well as intensive energy policy
simultaneously with has a research and development of energy
from hydrogen as fuel in cars as well as bringing together in a
hydrogen fuel cell for application in areas as high performance.
Thus, hydrogen energy is another alternative that can be used to
replace energy. This paper presents a method to separate
hydrogen from water by electrolysis of cist separate cells, which
showed that the isolated cells could be obtained without the
hydrogen from the mixture with oxygen, very little by gas

released will be. Oxygen and hydrogen-side and side separately.

And the variables that affect Electrolyte solution and the list of
current density at the surface of the electrode to control the flow
pressure and temperature of the solution. Because of the current
and temperature have a direct effect on the separation of
hydrogen and oxygen.

Keywords: Hydrogen , Electrolyte
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Abstract

The current global focus is very much in the development of
energy in various forms to be used instead of fossil energy are more
expensive day by day and started to go away from the world, Thailand
has developed continuously. Therefore, Thailand would be necessary to
find energy resources in the country more. As well as intensive energy
policy simultaneously with has a research and development of energy
from hydrogen as fuel in cars as well as bringing together in a hydrogen
fuel cell for application in areas as high performance. Thus, hydrogen
energy is another alternative that can be used to replace energy. This
paper presents a method to separate hydrogen from water by
electrolysis of cist separate cells, which showed that the isolated cells

could be obtained without the hydrogen from the mixture with oxygen,

271

very little by gas released will be. Oxygen and hydrogen-side and side
separately. And the variables that affect Electrolyte solution and the list
of current density at the surface of the electrode to control the flow
pressure and temperature of the solution. Because of the current and
temperature have a direct effect on the separation of hydrogen and
oxygen.

Keywords: Hydrogen , Electrolyte
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