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Abstract

With the growing level of welfare and economic development of societies, sustainable energy supply as a driver of growth
has become one of the fundamental human challenges. In recent decades, excessive consumption of fossil fuels has raised
concerns about energy security and climate change. Therefore, the use of renewable and sustainable energy sources has
become a priority. One of the renewable sources of energy that has high conversion efficiency is hydrogen and fuel cell
technology. Electricity generation from other renewable sources such as wind, solar, hydropower, and geothermal has
several limitations due to their dependence on environmental and climatic conditions. Among the introduced green
options, hydrogen has converted to an option that meets the essentials of sustainable development for energy production
and storage because of its abundance and diversity of production sources. Hydrogen is an attractive energy carrier for
electricity generation and transportation applications due to its high potential energy efficiency and low emissions.
Currently, most of the hydrogen needs (more than 90 percent) are produced from hydrocarbon sources. The global demand
for hydrogen is about 70 million tons, of which more than 90 percent is spent on refining fossil fuels and producing
chemicals. In this research, the hydrogen production and storage processes have been studied.

Keywords: fossil fuels, renewable energy, hydrogen production, storage, fuel cells

wWww.jrenew.ir........  RE— info@jrenew.ir l/

el B 15 3 Y s L i e ) s o5t [C I



https://dorl.net/dor/20.1001.1.24234931.1400.8.2.11.7
https://creativecommons.org/licenses/by/4.0/deed.fa

a3 b Sle 55T 1o o She ole b

DY) 355000 slaosisn! ool Sledlol ) Jgir

Foe poras Posn Slasis
¥/ Yo \ ool oy
e [y 49/3A () sl g3
\YIYE ot dass
i VY/$ Y104 Oyl gy (5551
Sl )5 ahaite
— . .7\‘ . - ..
<EXY T 10V XY INY @)IPOBI‘B“
(x 10~%*cm)
oL 1 . i
2 +\ +E LSIM g
+Y/AY ++IAD +Y/VA ¢ &l s

LSI d é‘l.:ol;),..{b]

039y sdgi s b, - Y
Sl Sl 50 (goten GBS e im0 LSS paie S Glyie 4 (g0
S )0 05d (oo ooliinl gxio 8 G lgie 4y yaie pl 5l ol
g es ooliinl SThes plaie 4 (39,00 5l lie

S olgiese 1y ot )08 2975 O35, S cuz wnl ez
Dol o5 wls b 5 oo Sypne (U (oud glocsse
DEAV] S le; 5 g, ofiw sloosile &5 51 S5 gmmlinnnsT
5 VY] ailgw 59,00 LY M 500 2SI DAN ] (g0 ) 0095 s
Slobs; 3l (e 4 gl ol g il VY] pigaa 655

Dgdse a0y I pl 50 (459,008 ol

g sl =Y
slaglo ;3 65l (oe Slalllas 580 975 5 iU L (cor oSl
dG=dH-TdS jlagle — S aloles ol o ool oio355 )5 adsl
S Sl Tl dlolas cpl b paws oo plis 1) (ASTy Snlsge 5
slagby, 3l (o IYFlans o &) (5055 4 055 4325 ISl &5 el 5 3
Sillognd ol g5lez ar aS Canl apdygS Sl eslinad (39,008 ws
Jbo 5l 0gd oo o Al 5 JU98 g g 5ods xS g0ty 55 (> 655
Ivol el oas SBTH, g sl Seilssid sl Jslos 5l oalinal 14V
S5dss M5 O35)0ep 5 Nedise meed ol slasse 5y 5l ool L
Sy S g i e T Sy lS SO Jlis Of 5 2SIl Lol axlg
Slsgid Jsho b )3s,000 sel axly S slos ) IS8 4o IYF] sl oo
i b an e 4 e oo (g55kd ol sla il el sals sols sled
@Yl anse 0l ool (59 00 A S 0l 05T 50 5 D)5 slo

Sl

1. Hobbert

doddo —)

g 28biss 6551 Rabaans gl jlecds g (oanb 5 (Sow J16) o9z
Sl T 5 G N 08 e 15 eolial 590 45 el (SYsbo e
Jo o 2o ooty lie ol [¥] 098 o als Lot gos (il 3250 5l By
lacSgw 8L Coz adllhs Jl> )3 Gliie 5 aniboo plesl 5 2alS
Lo b ol oog 85k w5l cael LYT anily oo 00¥T o5 5 30l
1555 5 (lomr (sl s ol So @ 03950l ()] conlin Cand g ann
A azsi oyse pdanand slagiyl jshie Gl gl cloas Loas
S0t S 3l3 (s Esb SIS 4 o3k 5 s o> (551 laid S
355 @ |y pdpaaas gl 5l pres o sl swis 5 Lo
Cansy Sl S 0 (65,50 iz wolie gy ol by L] wlosls olais
sbdn ol alag ks ly s sl wibiee 6502 Gl Sxe
3105 STl s 31 (S Olsie 4 5 009 (35S S 55 (S5
Gl yd 48T 90 Slacd i 4 Az Loy yel ilend aslis S|
ORI bt (0l 55 ES g lyie 4 Gig,0en 4 L (g slady
Ly ol wb)lf 5 ci (Sl sadaldl s caulasily
a3 Sy ;5 andlbion (b Span g5 0 5l Jlu Fe g T T 5l
Al e Jlo ol jo cwlosgs YoVA Jlo o plbcis adgs zgl s
Lulps 5o L] acs) o5 e VAT 4 Y1 Jlo 0 5 Y35 4 s i
oS 4l » 3r s 170 5 sl 655 el S5 TAS sg0 o b
(et Sy Gailigw Judo 4 COs adys molidl ol ol Lud
St sl sla Jlo e [Pl el Sl 5 O Glass sl o wag
Jlo o Caslosd gom il a4 o hewd sl g alesl ogill
L hed locssn ol bl Jb oyl sl Tosale HATA
S eslo33 S5 & Glioe oiased b5 akex S1IVE 58 ot
Mol sl sois iy S 43 (Jsilio i 5 Sigal i ¢ galo SIS
Soie Wb olyie 4 (Shj o eaaals fole G plgie 4 glio o pls cis
WKy 085 Caro 3 (2l mlio pd Ajgyue Sl e, slaeaS
S e By slaygils yo eSS mle Ko (Shige sloygise LS g
Sbade S Glyie 4 oolitial 5 SGadly S8l 5o g
Dye-Al o5 oslitul ol oo 3 (59

03959 By Y

Wy ) OlslS pate rend s oz ,d yaie n SN Dlsie 4 03900
et 1y ool JS TV Ly 055 o 2l nyte o bS5 53 (003
P 9 P90 padan «slopl 4 ogignl aw Gl (39,0e ms e
O3 shol oobe (9 2SI Su g g So S5 b podgn Bl e
Ll g oo il paie p FSoms (jgyed 47 51 Consl yaie (ool
)1 Lo gus plad o2 5o (339 9219 1 50 1) ($55) Blee 2 e B39
5 Dioen paie e S Thy l Fr e 4 ) gz e [0
eloas a3l o] slbogisyl

www.jrenew.ir........ I......... info@jrenew.ir

¥
ey

Y,
Moty

( o ST K09 @99 peririet § b e aprd s greqfo obHEY € (o Ly }




¥

®

oo

( VEe o Gl g 5mbepgs o)lods ¢« piie Jlo —gi 5 pdyasass la 55,0 oole aslilab }

Sl @5 e plyse @ o 5l eslital 5 (39,008 G3luo B 5 (300 Slahsy 2 S0

(T = 298K)

B 3l G3assad adei —F-Y
o g oo 4 5 13 59,000 adgi slp &5 ezl mlis 51 (SO
hond GBS g 4 S A (6551 ke S olgie 4 B g sl
5 S oS GRS b e aBliee et yeS SlRb Ll
YL slos o e3gicem; [Vl Ao 0 (39,00 0,555 o5 ke
wiboe 2 zrb & ol anlp has Jole 008 58 - K
roeeST 500, HaeSlyiecn S 035 o Bl S 5
Lyv] char + K § S by Sy 000

BT 5l a8 Cash, b (50 0058 S sl s3loiss w2
b 00,8 Kt 5l oolinal b wsly iy Cush) a5 590 5 al ooliul
Slr sk o)9e 35 Jl crlbols GalST]) cash) Glsioe 95 05 G
ISz 50 IYAL 05 g0 (s p50 0 ol el a8 b n Gl 3l 555
033 (ales B 9) 0395 Cons 3l gy Sdsi aly S adg sl Y

e

3l i

!

loa

Bam 5l 3essed aelg wly o sles ¥ SIS
TS5 gl 0=
0 T% cnl 5o ablien B 5 hemeSTL Lo S (20515 S (S5 gelignsS]
45l g GRSTy 4 09 e S5 aisS a4 ol 5 3eST ol
Iralgue sl 052 sl (215 555

2CgH,g + 2H,0 + 90, - 12C0 + 4C0, + 20H, ™

i dlge g Saw Jlé; aiile lacs g glgil Wilgs g0 (S32 (ygumlanS]
L’J; 9 0990 J.&m.) )‘ ‘5)5917 ‘5‘).> YO-A+ bar )L.Aﬁ 9 \O++-\Y--°C
L8] s peivg, b JS5 Yaoso a1 b ol (6lo g U1 g8 oo ploxil
Obe o 033l G s Locn S g o (o 50 Selosls (Lis b gu) s
2 i o3l anld cal o adlioe SMR iy, @ bgiye o5s,08
3ok 5o e adgs e, ST AN dgam 0wl 009y 1A sgu

5 0ad 3y Gigpnee 5Tl G e sy (Jend glacs g

1. Steam methane reforming (SMR)
2. Partial oxidation (POX)
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