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Introduction

As the world strives to use clean fuels instead of fossil fuels to help the environment, the
environmental impact of finding the required lithium may become a major problem. Mining
lithium is harmful to the environment and an alternative must be found. Lithium is the most
common metal used for new energy applications in the world. In the global electric vehicle
industry, lithium batteries are widely used. Although lithium batteries as a new energy have a
significant development status. However, it should be noted that many people are still
concerned about the impact of mining lithium resources on the environment. The world's
largest and most abundant lithium deposits are in Bolivia and Afghanistan. Since various
countries have extensive plans to reduce and eventually eliminate carbon dioxide from
gasoline fuel in vehicles, the discovery of lithium reserves is of great importance. The need
for lithium is increasing and its cost has doubled between 2016 and 2018, which could be a
reason for its indiscriminate extraction and subsequent environmental damage to the
environment. Therefore, in this study, we seek to comprehensively and comprehensively
examine the present issue.

Theoretical foundations

Today, environmental degradation directly affects the economic trends of countries around
the world. Soil erosion, thinning of the ozone layer, air pollution, an increase in the number of
dangerous floods due to deforestation and climate change all have a negative impact on
human life. Pastures and oceans have been exploited to the limit and their fertility has been
continuously reduced. Lithium extraction is also not without its impact on environmental
degradation. Environmental rights - in the modern sense of the term - are the product of
environmental crises after World War Il and also of critical movements of modernity.

The legal foundations of the environment can be divided into two categories; one is
international and the other is national. International environmental law includes a large
number of international treaties, binding resolutions and international organizations, as well as
texts of non-binding resolutions, which are important. International environmental law is a set
of international rules that address the prevention and protection of the environment. The basis
of international environmental law is the Stockholm Conference, the basis of which was the
human environment, and its results are included in Principles 2 to 7. In domestic law, Article
50 of the Constitution stipulates: In the Islamic Republic of Iran, protecting the environment,
in which the present and future generations must have a growing social life, is considered a
public duty. Therefore, economic and other activities that are associated with environmental
pollution or its irreparable destruction are prohibited.

1- The principle of the obligation and generality of environmental protection against lithium
extraction

Article 50 of the Constitution considers environmental protection against the extraction of
various minerals and metals, and in particular the extraction and extraction of various metals,
including lithium, to be a duty and obligation, not a choice, and considers this duty to be
related to the general public and each individual in the country, not to a specific individual or
group. Therefore, the environment is for everyone, not to a specific individual or group, and
therefore it is referred to as the common heritage of humanity. From the perspective of legal
requirements, it should also be acknowledged that the role of customary international law in
the environment, especially in cases such as lithium extraction, has been increasing sharply in
recent years, and the reason for this increase in the importance of customary international law
in the environment should be sought in the fact that many treaties in the field of international
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environmental law have still not been implemented, and the emergence of a general practice
among common norms in environmental law, although intended for a short period of time,
will not allow this capacity to be realized. It provides an environment for international law so
that it can reflect the rules of customary international law and put them into practice by
applying them in international practice. (Mousavi, 56:2015)

2-Mechanism of extraction, discovery and exploitation of lithium:

It is believed that lithium is extracted from lithium mines, but in fact, more than 70 percent of
the world's lithium is extracted from mineral-rich salt lakes. Methods of extracting lithium
from salt lake brine mainly include ion exchange method, calcination washing method,
membrane separation, nanofiltration method, solvent extraction method, etc.

3- Impact of lithium extraction on environmental law:

Most articles point out that raw brine produced during the extraction of lithium mines in salt
lakes can change the physicochemical properties of the soil and lead to soil salinization.
Large-scale mining of salt lakes also aggravates the erosion of soil, water and soil in the area,
and even changes the original topography and destroys the local landscape environment.

This is mainly reflected in the damage caused by road construction during the infrastructure
construction period, the construction of salt farms and various buildings during the mining
period, which cannot be repaired in the short term, and most of the lithium mining areas of the
Salt Lake. The above-mentioned has a harsh climate but good ecology. Therefore, the
ecological restoration of the mining area will also be difficult.

Although the mining method of spodumene is pit mining, which has little impact on the
surface ecological environment, the exploitation requires a large amount of land, which
seriously damages the local vegetation and may even change the composition and fertility of
the soil. Large-scale land development is likely to cause disasters such as soil erosion and
landslides.

4-Legal assessment of the performance of countries in the discovery, extraction and exploitation
of lithium:

Lithium is a soft, silvery-white alkali metal with an atomic number of 3. This element is the
lightest metal and the least dense solid element under standard conditions of temperature and
pressure. Due to the high reactivity of lithium, it can never be found as a free element in
nature and is always found as part of a chemical compound that is mostly ionic. Since lithium
dissolves in water, it is also found as an ion in ocean water and as a salt in water and clay.
Lithium and its compounds have many applications, including in heat-resistant glass and
ceramics, high-strength alloys used in spacecraft, lithium batteries for electric vehicles, and in
medical uses as a medicine.

Conclusion

The use of lithium in both industries and in pharmacy is a very important point to note;
Because the line between the usefulness of this material and its toxicity to humans and the
environment is very, very thin and fragile. Of the harmful effects and adverse effects of
lithium on the environment, it can be said that lithium mining can affect fish up to 150 miles
downstream. Whether the lithium industry will also pollute irrigation products is a question
for environmentalists. The existence of the above problems also limits many countries to
develop their own lithium batteries. From environmental considerations and technical process
considerations, if there are insufficient process requirements, it will cause damage to the local
environment caused by domestic lithium production. That is why many countries refuse to
develop lithium mining in their countries. China is constantly raising the entry threshold of
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lithium mining and dressing companies or increasing environmental protection inspection and
supervision of lithium mining projects. Increasing ecological management of lithium mining
areas, increasing investment in local environmental protection treatment facilities, etc. Only
by using various tools to reduce environmental damage can the path of new energies be made
longer and more extensive. Harvesting in this way may be very convenient, hassle-free, and
inexpensive, but in the long run it has a huge impact on the ecosystem, and the death of many
lakes and wetlands means the death of nature and the depopulation of the region involved in
this process.

379 Mohammad Ali Kafaeifar, Fardin Hemmati Mamo: Legal framework for exploration, production, development and
exploitation of lithium; with emphasis on environmental rights and sustainable development dimensions




4
¢ISSN: 3060-7256 — ‘,/; YY) dl/{.:auw

Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

A [

Lo 3ol Slayl o auSU L tpguid 31 (6510 33 0 540 9 druwgd cad gy (SLLLSTS

sl azwgd 9 o

golo (o (90,5

g 3 Ao

S ozl

2 S e aoe

.Q‘ﬁ] f pﬁ soMm' .)bi Sliils . p.% a>lg ¢ @gds 05; )lg.él:uwl -\

] e ¢ ool O13T olKitils ¢ o8 -ty (Jodl s Bol (6 1SS (Gaiils —¥

oS
Sla,5iS oy 4 bayelS ples o o lla (o yiere 5 (So 4 S Lanes alis 0594l
2 Sl g Jelio plod b Gy lame (o980 Sl rhae Vb Comex b g St
4 0joyal ool i (Sxio 5 (S sl aAlly ane) y oy 4 ol & Azl aSlis L)
iz Rl et AL Srae Glie (B sle Gedle Sl ookl 5 )lse il 5 adgs e
Sdg gy 51 Bk 5l g aies 5 S b (5L plo 4 S Sl ails (5 S
Ored Sl Gl 4 gy b 5L cnl GEAS Spae g stie JS (pes @S (oo
0955 g 3,00 olyed 4y Gy amoyy b (5 5L (nl Sl oj5e j0 b (SIS ool a8l
ol ol anegi g Gei Jlane Sl gl 0,55 gl ofag Coal 5l Ll 28l 5 gl
@Yy )l 58 Gl gl 4z )5 005 o gaime Cas Laezms sl 59 g Al
alys Sy bazme s 050 p (el @la (L) Sen cage Ll 0)lo golatdl (5 a5 2 50
LI il oads ey T 51 ooy o 5 @l 5o il 5 058 sloystS (55b oS o
@ gl AblS gysl o) Sl 5 Sl 6ysl 0,5 gy LB sl 2 0ad o o)lse 4y 4z

23l E9oge 5l rel (o) 2

VPY VYN sl o & b
VX NYNG 16,5550 duyb
VEXNYIVY i b iy Gyl
1T Ll G b

VP FYIY

Aoojly wls

‘LS""“"” 6)“5):’ 0y

.)‘..\g.l.; drwgl

oy 9 drwgi g BLLSST Bod> Lga iyl (1F-T) .00 ,8 cgolo swd ¢ e doxo 8 S (APA) wis sl dlio ¢! 4 lak

FVFP-YAe (TN ¢ drws’ Cu pcto 9 (oK Cle/llo dolilad 90yl ly axwgd 9 Camn ) Jxo §ade Sl o oSG Lpguid 51 6,510 0

@) | 10.22034/jgdsm.2025.538421.1023 ogoboms o7, Lau1 Amwge gl o

https://orcid.org/0009-0000-5132-4708

PEIPE LIS IRV R PLIN R LU

Lulps e allie ol

| https://creativecommons. org/licenses/by-nc/4. 0/deed. fa MA.Kafaeifar @iau.ac.ir ‘e
Sol 235 HG.

Yvs

buo Gol> Sl 9 0SB L tpgusid 51 (5510 3 0 5 9 Arwgi coudgi (BLULST  Sodi> g2l 1g0le

Sl Anwg g s

SR (90,8 b Sl e voxo



https://orcid.org/0009-0000-5132-4708
https://orcid.org/
https://orcid.org/0009-0002-8367-2146
mailto:M.Taleghani@iau.ac.ir

Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

doddo
Cal (Son ey Jaome 43 S5 6l (hnd SS9 sl 4 ST oSl oslitul 6l Glea 6 L
ran Sy bz sl patd gliAl et has S JShe So s 95 e (L ae 23U
oz 3 95 65l sloo )5 sl oolil 50 518 5 Jshie paeid 05 Ty o sl Rl il 5 ol
D5 (oo 8 oolitul 3590 (sl 038 j5b 4 segntd Sl 6 5L (Sl (TSI slag 093 o po ul
ok &5 Conl S a @Y Lol o)ls (25 BB dnwgs Cumdy iz 6551 o plsie 4 (et 5L a4z S
Lis ponitd ploo 8,5 g (i s Coy Lo pgid wlio glpsial 15 1S5 Gliores p3ye
33 Bopel Sz 5 sl sUosS R¥s 5 (o ool )5 5l golaws (i a5 3l 52y Lilidl 5 sl 5o
Sl 53 4 piViaiiadlyoe 928 (nl o patd (S8 olae 4 (o wd | ol Glhee )0 ey 4 (Ll
3 I it gt Joily o ol ool sy o3l Cliiod Sl ped Elpl 3 (g B i
S eSlgs Bdm Sl po 5 SRS Gl led S glaadly il lajis a5 Lnil ol 1 e
Jb 50 panid 4 5Ls oS e o (ks ol o pl38 AlS S ls g 095 0 (i CS g I el
< gl (Ao Bl e el et gl 00 plp g YNA B YVE sledlo o T a9 el il
2 U a0 SR rl 5o I a3l cey lame @ lame o o o T Sl s Of @)

23l pol> Edge 5l aile g gala )

Pl 9 B9 S (Sl
O SHL S Gl gl SIS 50 Gle sl jsaS golamdl W,y leniies Con )y Janome o 55 0555l
o 56 (Ko lgmy OliiglelSiz sopl cde 4 SUjks (sledhw dlawi (il lsa (Sogll o5l Y
395k ) dimgmg Wl 423,518 (65105 000 9 90 (Belaz yul low glSlslealST 2 )35 (o (SLleludl (S
20— Cemy dagme g ABl el G Jamme g 55 53l 0 5 et gl Al A el oals anulS Ll
sitie Sbb > craizmen 5 pgs Slor ol aw (e Censj sl Glpu Jpame - ol G239l s sline
Jad g d> )0 e sulow g sl (oale lo ASTy e dslol jo a5 Boda STy Bl (oo Sy
Sz SHr obol s Sladl s 5 eyl GlasT ojls s bazme b 0 jae Dl oz Wlo )l
Lol Wl dolois cune Ml gy Lase 398> (yemmed (6t (0,05 A o e 4 LS g Sl 0090
o I (6,00 S il oed Sludl Ol e do o 5l plaSe @ a0 g B paie a5 Dl Ll adais
Sl JolSie 5 Jobite (sl abaly oy Gleles )3 (o il 51 plasl (39 wade b @l 1505 (gm0 5l S
eyar 4 ol Ailraes G165 ad Slem esudy b K g s oo ol atily iigeln Jae g L]
Ol 4 (ermb @l 05950l el oas (gl ALES e Gl (et 5l S Olge A S Lo alles
Sl 0 hass Gl Gl SR nenas 5 (Ko ol OMSte g 4B I8 azgi 050 phy sages Blyee
che e Glosles (harzo Connj aslip (530S Olom (9rmen (2ot 5 dadelin ol B o 1) 895 oS

Yvy Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

Et 9 Sol Jos B 5 m e 998050 Ol B 0557 50 azl ans e LS Gl (LBL dnnsgo 5 G
&29 4 O (b Ak Cejlarze o 55 5l S5l ln (eSoee latiy (g sed 9 ) a2l ciles
o 3 sl 03,5 s ok 5 S5 gzl s gl 1, olboles 5 sl xSl byl 5 ol
S s 1 JolS (g1l o oaw cdiiwnd Laljlme i 5l el aS 00505k slap ilSe cm i b 500
) Cojlanme (o> (Sl 0,5 o0 055 4 Sl il g b JSG (IS glao, 13 5l (gl a3 aos
Jols Cojlame Jollire Boi o b 2 6500 5 Jollimm il 2 (S0 9,5 el A 93 4 g5 o
gloaskiabd (5o (pizen Mol Glaglols 5 slalll sloasliakd ¢ Mol Slanles 5 g0l sl
ol e9oge o8 Casl Mallirn selsd acgazme Comjlanmme ollipn Goi anl Comal l> a5 00y glel3)l e
oS5 ol o ol oSl ol S Jall it g arme (slis ol o brgone S Cbli 5 (5ot
15 1 i ol ond oS Y B Y gl 1o o1 51 ool gl 5 o0 bl Com e o el 1S oy
b 5 9yl Jus o5 Conyslane 5| CBlis ) (oMl (655002 )3 il 0ud ke (culul (glB O+ Jol
olazdl lacdlad o) (nl 5l 05 g0 (A soges dinby il ails (sadjag; eloizl Sl o] 0 Wl o
2355 cnl b ol 31l ggion i gy oDl ()] Gl JlByd oy b sl (Sogll L a5 ol 1
ol 0] slahus g 590l S ol g (elotxl Sl Cqa a4 Camilaime | cbilix a5 05d 0 Sudlo
$92 s & Sl joeds o8 slomay s paid Elipialo )l o)Ll Cuslaie (6200 Boi> dnir 4 (nlple
S 05 & oS p 69z 2l o oy 4 e Wlslie 5 090 oo Dgmine Gludl galy (e bapme gl
ol 5o 1y Glhalae 31 opl lel 5 dnng b pllen canloe bpd (Mol o sloglejl 13 0387 05l oy
gl 5 535 B g o)gaS ad (Jaio b lenl 5l anddS (VAR ol ). anles cugaly g 4, (ogas
Sran ;3 shed sl S g milie mlie o 4 olnl )9S sl oo SRl (Sogll psd 5l ose s
slo Fogll a4 el Sae i glo b g g Byan g el o Caye Sl e glo S gas
2B Glpl )3 G aeeST oo 5B Jlastl o el (e slo Glajl (551557 (bl 2 098 samie () danee

b (g0 Do o die) (nl 5 GBS ey el 03
ol 3l paaid gl el g Coms jluxo p oSl cwlol Jguol-)

clsy pgandl e 5 il 5 Sane slse gleil gliil 50 g jhagme 5l cbilis bl gl 8¢ Lol

Sl 58 Bod> b il Sl jlagd e ol oty S e Sl plsied O Gl Sz n g P 0SS

b ped Zhouiwl el go)las 0 et Caw) o o Be Jedlo Ged> i aS culy oledl

YYA Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

eISSN: 3060-7256 - ‘,/; YY) df -l

https://www.jgsdm.ir

Gy damo jo0 Sie Hadliys Bo Caenl 20133l cpl Lo g Casl 00gs (iol3dl > o Gads & 3] sl Jlo
L sy daee Jlodlopn 3ad> dio) 4o Olaales 5l (gl lired a5 0,5 g2 9w S5 pl o Wb I,
Sloy Gy ax Sl b Bea> 0 @y loybre (b o (LS 45, SO jseb g wlowile 8L ouis

Goi 2els B3l olst B 35T e bl ey e Mallisy i sl 1y Sy (il ably i olisS

Joe e ol 4 Mellins agy 50 o Can)l8 Ly vged grgcan o1 0 ) e Jledlo

sl Sl psl Of )3 d2se SIS 5 Cenjlazs 5l (g1 0 e (S5 Syl
Syge b 39 105 @K O jge 15l 6)lope e 4 Ed 45 G Lo (pl 4 G jlaime (05 eges Sl
Sawgr p Ol Spae (Sofz p mve Copde (blis 5l spade asly g Wl Las o olatdl asuys
31 oS oolitul o fdn o2 &S (5 55bds WSl (oo o] (pgaddl e SIS El Sl g cbls n (Sle 4 gl
s s S (655 o] sl SLs 05510 sl |y @lie o 5 03,5 sl polo Jud sl 1) @l
Sawyyhasze 16510 po s b aSly o)l 52y olatll drng 5 Conjlae 5l (sl (sys0500 b S5 S5
e w4 oS o8 glgel g ool glagSa Wl petd Gl sl bl Gl ol by

23S @2l ) b 33 (T puile sl Slizge (rizres w055 )5 laens mte o (s pdyea,

poid 31yl 0 oy JW p0 gy 2U,) Job Y=Y

)19 Sl lawlew Blie ol o5 Sl Bl Gl psaid 515l s ssbaie 4 39250 Jnily olel
280 5oy slessl 08 9 Sledbl & oliws el Jgie 5 e cnl @ o33y I enge VIVE Lo 5l g5
g dy> daste slo ojgp izl g (e el ¢ patd ermed plymand Sl sl mlie l esliul (ogas
Sl 55l armg melr )b jslaie 4y (Bo% Cenlow (popad S S lie sl et (el N8
al 0392 A ol 50 (g sle Ghigal 5 3le T (izmen g 5985 j0 pdiaacs

5 S5 oy @l sliwly 0 g (655! Gras sl Mol 5il8)) A oole ulul 5 VYL Jlo ,o wg>g ol b
Slrle sl 55l Glosle pleol 5l as paiasaas sla 65, lsle cpdapasy b 5l s 4> ;o coladl
ol ol 45 il ol Wil LKt 09 ) oolo 40 )8 IS (L) olpl 65l 69 0t lejls 5 (bl
oo wald Bk 5l Sh s pdinaed mle e aze elitul 5 655 o U jslate 4
95555 30 855 Gpae g e (Jlsl Ol galS 5 65,5l as,e (5550 540 (il g 58S 0 m3Y slacsle
G5 4" oS el ol jpi50 ()58 aslol )0 090 co S85 ST 5 plgaaos By adsi sla s 5l eolinl
Ol gl slo &858 5l Coles gz j0 (s la Ceslew g5 (o] &S lin Sl Coles g pogas iSu
Colejl Blaal 3iod (gl cdgs Lallsg pladl g iaie gl jo pdidand gla (65 5l ealitl oged Gliles
OVYYAS ol plsd Slis,). ol 48,5 18 0T 3,50 lojls Cullad godso liny

Yva Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )




Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

eISSN: 3060-7256 -

cpgiad 31 (6510 1 0 s g LS gzl yFiwl o i 5o
ok poid doyo Ve 5l Gios (adly o Ll sl oo zlhdul ped folee Sl ped a5 el ) olael
Boes Sl axl o S Ol 5l pgnd zlsenl slo iy, 0ed oo glymein] Some olge 5l 8 S sl axl o
5 Oy M b gl oy, sl sl (alid gilulaa S il ) (Ghe) (S S5 el

oyt

&5 ks e, )-Y

o9y Slp el Bl g 0L 9> U e 9iS Sl azl e S O gl gyld 3l slo Jlo yo
onls sl Solite gl alize Suse slo &S0 (oS @ S JobS

3 poeid gl sl ofag 4 g sl G b b (6,550 9 YU (g 0dy (235 Lo s S Sl s,
sl oz B g ol (sle dla ags an b Lol el sl byo T g o8 il b Sai

bugi b D3l I il gl ol Jl )0 wiS (o sl |y S SOl @iz w5 Gl o Sles
4zl Sed ol l psd Zhainl anlyp jo a8 cunl pl Cuge S (oo )l 8 esliiul 3550 i sla oS 0
ozl BB 5 @y wnT)8 53,05 e et (Foll el W ot gl il 55 ool Yl ot poio

)8 0529 058 i sla axly o sl eslatl (o solt sla Cusgase a5 cnl pl s ol

Al (Gt (g ,-V-Y
a8 jolo 5 Cgm gdinnd (0,5 Al Goyk 11 pontd SluyS liminl (gmilionndls” Sized iy,
pl> dlge B ran 5 ol delus 1 juie 5 pod Wle mlio 5l ail> dan colaul (gl g, o) WS co BRote

ol oS

a0 85 T e s (e 0355 (597 ysb & Slipe S (o ez |y 4T, e il (i ol b
cbla> ol Jl 50 0,8 043y Jase G (Sogll OMSin § Sl 0l (65,51 B pan il b 09 s
ol axlge 6 iy dhiore Cayy Dlilas o gl Lo G 06l o S Dol 4y Cens ) Jao

Ol ksl lid (gilulaz by -V
YU bty sla g shils g ojlo 1y Vb g asal wadale (gilulas glas Slae olid gilulas (5,4l
Ol S g ool ahal anl b g JoS0ge mhaw ;o (guml ilid ey oo 5l cbilas (g5, j0 o9 48,0
5 &S Cel glid gilulas 6,0l 5l smas £o5 (el pldgil olie gilulaz g, ol o) o e
&l Goes Qaidam ass> 5. DONGLAl JINer cowl ouds 3uioss 5 dawss 925 5l 5 9 S5-I 4o o5l sla Lo

ol caline gxio gl sl gl L3 oL slie gilolas (g ,L3

YA Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

eISSN: 3060-7256 -

Dl b 2l 3l ¥

ol g gl Lot 4y gaz 50,55 sl 0atiS 2l sl Lol sl 0aisS ]Sl el Sl by, (ol ats
Sl g ) Laa b 5L S gl Ko Sl 0955 sl pls sl oy ame & (g0
ol 0] Cao Lo

S (oo olml Sad azl o gln 1) ook (Sodll by mle ool slaie o JTolse Y gl ol >
(IS 0351yt 3 a5 i 5V 5 5V gl il Cov | Cato Sl wls a2l 5l by, g

s pdy Ol b

5 sle g ,-0-Y
DP9y 185 Py Ghgy wSle )ls 92y paid El Sl gl 5 il slo Bs, 398 sle g, 2 egdle
&ale lad (g, (ygmliein)S (o9 arliandig ySUl by, IS Sad a5 2 (g, () 292 by, (o) S
o5 5 48l Sgne polie jsbo a4 (nx EliFul W) (Bai g drwg ALBIT gl ans jo 0pf 5 b )

Coivo plls dawgl 4 joie a5 el by s als g can bae l cbla> ey (IS cpx Ll ccwl cus

09 (0 porl lie

oyT cgm BT 3 o § Laazo y1 oo g2l il ol pu G-

Py bz B9h> p poutd gl Sl pSG-Y Y

oo Sad sl 4zl 4 et bee gl am o odd oyt Al Kas ] 4T WS o o Ll EVlie S
2 Sadazl o ol Zlhsinl 0gh S ol sl 4 e g a0 ki ) S oleendisSo 58 ol Wl
o 5 |y ol (F g g g w8 o wais | dihie SB g Ol (S ile Guizes S5 whie
olitle § Sai gl cilo da colopj il 050 10 b sols calo 51 b sl ol o Gowes ol oyl
oiedsST lnl ol pliy sl mgd SoigdsST Lol pis (glom 5 ol glls Y 4o ot SO s o obles
g Aplg Jladd i ydse adlaie

sile L 59, el Yol 550 olie 1 (S drrgs o ki |, S (gl 5 S 5 Cans] Scme

Dgd (oo ey il 9 S ol

YA Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

eISSN: 3060-7256 - ‘,/; YY) df -l

https://www.jgsdm.ir

anlss 352g (5,80 ye 5 5,5 05 wile goasie slaan T (regagrul (giluatess anlE o inl » ogdle
o 192 50 192 slo oan¥T olml ceely Ld 50,5 5 WS (oo 0y JLe 5 0,5 ool lade baasyT B ol el
0,5 inlys oslitl Lk 50,5 ks Sleladl 5, 5l e as (gla oS b ax 51 agd
é"—éPusMybdd)ﬁic":‘*?d‘}#‘“%&s‘Md#)ﬁb@)lﬁi9°;&w‘y&w‘uﬂ>oﬂ‘b
|y Mo ol ek po V5 oo b liizes 5 s Lal ool 00ls uSit 1, s ledllsl join lgn Sogl]
i b WS e 00,50 1, o il e (slsn (Sl LT a5 aiiS o ke

oy bame g Aol sy T-V-Y

S oo L Syl ey osr 5 Gl el wlpen 35 a5 cl pdy 28Ty QLB B S o
R i o)l (nl G3LS Sz 0 w8F Sge Gl i S (Sampsd slas b
£ S VY sgax a8 coul” (Tesla Model S) Ll Jaw Sus” (59,955 5 5L ¢S5 —poeid s 5L sladiges
S8 prdiaans g5 Jols 4 aF Glasd 0,53 slamol, a5 > o saass sl S5 o | ps
O U PN PO B PSS VU KV-IRRUET g

551 o b (o035 bl grb glio 5 555 Bpan |y otenl a5 BB posid gl il e Comy 3G
oo bolasl Loy Jlo 015 (sl 65531 )l (amms oy Sl (San 6551 Gpao b J&5 5 Jo s
AN 357y pduayans 65, calises aulis salih 55le (6l Ceoms 4 55, o3l sla Ly o caslons
cble gl Bl slp wishor e Sl lale)S 4 &5 Gl (Lol laclad 5l (S 090 50 (el glox]
Gl le S BT sl 2103 Kiz wiile cma i 5 Slez Sl ialeS Sl slowl (S slajls
Mg oo 48,5 a3 8 w0anS S i1 S sl ST len 4o glee ol cilale

Coos &0 peitd gl Cupae sl Jil @ sl ogill jgbar cdiin b s slagslid
oldpg laghs) 5l eolital b (Bei> la wiml » Gelate 655l 5 Comy Lo 51 gy oolitul glaoset

2388 )0 panld Cato dmuwgi (6l 9500l 9,505 -T-Y

any ol 5o Olejle o sl yiages 3l egpeml Glojles (6l drwgi 9,509, 5 99290 Slo Djgp0 a4 azgi L
10,5 o Ll Ji3 olge 4y Wilgs oo

poid (SLEST (glo Colad anusgs -

5 oSt docly S adgs g portd e o5 @b 5 )l oste Sl anwgs 9 G lo coled 1S -
o9 Sl A 5 pertd SloonS g e

153 59, sle (59995 Sl esliinl b (1S porid wlio 51l 200 sl (oIl o slo (6,500 anns -
L5k 5 gl mbos l paeid Jlaseiul (g ndy (Bl (g5 -

Hellire o)l jleslinal 5 poatd d92 50 mlie -

YAY Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )




Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

(O3S U ouls ploul BlisST Sldllas ulsl 5 aS ols 8925 soaxie slo aljal mle joiS o Lol> Jl> o
Ll ,o pod b le mlio ol ogas ;o Cusal pl> S5 sl 00 sdalive o o1 ;o poid 5l (6 polis

ol old G b b ol 5l poid Jlaseisl lp Jolatte sxio sla g, 5l ool ull cpl 5 g el

tpgid 31 65101 0 2 9 Tl Al g LS H0 by 9lS 8 ) Slos (Bgdo 2L 5P

P S HLad g Les o jlailinl Ll 8 50 pate cpl ¥ pailoae bp g ot —lopt (LB 518 S5 pond
b1 paie &gt 1y T Dlgi o0l 358 s Vb pdiiiSTly o 4 ol sl yaie o 3 S80S 5 5
poid a5 Ll logd so lag ol S yidn & plied oS5 Sl (50 50 0 )l5en 5 0,5 g Gl o
poried 03 cn ond w8 )l S 5 lacl o s &0t 5 laugildl Ol 43 g2 g0y w9 oo S ol 5o
Caaglio b slajll o )8 plp po Jlaol Sl g atd j0 alox 1 5l asls Slgl3 sloo )l T slacuS 5
9o Olyieds (S Bjlas ;0 9 (Bp syt paied Slas il elo 00,15 laleglad o a5 (59 4 Cons VL
S Obelid )5 5l solass (fo a5 5 )ls 352y (Lailidl 5 (saddg j0 Lo poritd B0 (SR g (n it S
2 paid (S ol g yed 1y ol g0 50 0Bagt pLiadlidl o I jal Kz g (55l SLosS Yo
Ol 50 5 5585 5y 50 oo Gll et (polae (035 45 delice Ha (ul I Gl aiiadls g 58S 0l
5 Gkt g Jlre)lez od Sad azlys o jlam ol I8 sz SLbL g latgd b 0 s oluls
Lol sl oo ooty o0 y50 O 5l > 4 sl Same S g5 Soole (pl diied ame opl Gl o2 olaol
D90 Jledds gt @bl Jled 3 po (laes il I Y-

Sl 5o peid ¥

1 6500 w3 S iudsg? el ol 45 sdBES laed il 5 g 9S4 pasid 0 leyiads gl
b8 0,30 e (Dl g o (e Olig BLIST jgel 80 IS 0w aiaT 4y Koy wales Ll oyl
] parid KiailS 51580 - 5 pelaaciin sabioly sogame

WS (o0 9,8 e 9iST IS )0 1) j5Sde 05235 £abge (nl AT edd ST o) adlaie Sy 50 Gaseosls ()
plio b iy mlio o S SUl las il s 50 ol pelur (i85 5 Sl ) o dgame lie 4y az g
9389y 425 5 35 5 3 sladle o cabls pledl b ol g 3 3a pamie gLl adgs g s g oo
S00 M gt ot o] osd wiSlih mlie 1 pgid il 5 6yl 5 il BLAIST o 4,
e 9 Vb S Sledy ol (nl 45 S9dioe (B98 g Wy e okS Sl j3 g oS e 8 (Sume DY gaze
03991553, Mot oy Coje 4 (Gamessle (nl adgi g Jlasiial jo Glyn &S Shge 40 g 03y o Jlaxil

(YYAY Sley) culs aalgs ol jonas |, YL

YAY Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

Coeils aales Jlis 5 6l (Ssh> sle il 5 b aS v valsS Lo Sy sl sl e 5 (SG Gl Gl S
S i Jlosws olaidl o a5 el Sl g pm o] san] Sl 93> pod Gyge a0
il 0abaiS Lo ,eiS 0 slopusd iz 51 .ol san] Gl sliol 0gb o (a9 3,1 (SloaisS pas
S5 5o Sy g ilsd 9o S Fsaz 1) ol Wb g m)ls 598 0950 oo 1) poid ag ity Lo (S
STl oS o1 6518 4 pladl a5 0095 09290 ,5:05 0 318 (pl Same lie 0l 5l Gt b omled 229 o] sl
oAt GiSu 3959 b g 3,00 0925 pogas isu ;0 ol (65518 Il (il aiialS H5aS j0 o a3l ]
g Sl ool YIS pgitd Th; ¢ 0g dalgs solaiwl a4 Y T (6 059> 0 G5 GO Olyyhe g yled

o pegas 5o el (o s8> 09> 50 1588 ple o Slee-T-¥

Eaoze ;0 3,5 piiie YeYY Lo o g ol 5l Gian caseeVWUl cwlildinm) plojle a5 (3155 G wlal
O ol GBaSady ez g ol oo Ll o8 CsloadiasS Glaz jusliw )0 paid (5 (seleeAd
A yone Wlgi oo 38l Zl Sl s b Sole aed 4y 0l 53 aS LV 4 pecd 2l sl el ais
09 S jlaze 4 L Sl 5l (S e

Ol 9925 b Lg,l 50 Wigw diile (6,985 A el gux (s> 4 Lo (o Cujhaowe l Coles Cundg oy
Sodiges 5 iyl (Sdme S8 b 93 el g 00,8 Judaas VAPV JLo 51 o d(0ads) Loyl (b ane 00 55
Slow el (655,50 5 piee Hln Slaidl 09>y Guame w5l eolatul ] aiiis (S Jerie jeiS pl jo
Capbaw C ol zl sl a5 Conl plan po 055 51 (631 deds )| plBd @iaS L apalse o b Jlaiulos a5
a5 aS oSzl 8 Bl o, gilalews gaab mle 4 Glg oo ojlail ax U o Sl iato xS U
2 0 9 S o 50 Gl 5o 58l es pl bty ce Cawods Lol o LS g wgldl Ol 51 i as L8
Sl 18,95 10 ool 51 Slej soliiwl 0956 () ] o Cewdds Cgam 4 5 o0l Sis slaazl o mlaw 1o )lge
Gy oyolae 5l oljaelye Gloa U eols 5 g ol lp ol ol arwg Jgol sl p a5
bla ig a5 Sley j0 Gy g 00,5 Laas |, 00g5 Canjlacxe Go,b opl 510 S I8k s (6,800 ,5
o.)....:T 59 by Comsd oy g aslo L5:9.9- )L.m) Comdg )9.“‘5 U"‘ WAwd 9,499, MS)S 9 Gs—lﬁ,f J.im.a L» l.u.)
sl ez lpl Ll wll s jlaone Slheu Cansg 5l 18 5 Dyalee sl Lis sla e vgaae 5l (SO
23l Sl iy H9aS a5 sadicage K0s o 5l s3latl lulpd g sy JLSaS (e ol

((De a2 oo 09> alaio |y oS 10 s Zl sl a5 el LYo s il Can 32l sladlaie il
Almeida, A., Lopes, A,2005,195

YAY Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

Sloansp a5 g o0l poid gl sl 0B (235, @S 5l 2 e o (JB e vz g cnl Sl Gl 4!
2l 59aS 1o 50 o] Sl pled el gag (o) 45 il 5l g WS oo Jrens 5588 @ 1) S0 slais,
AV G jle (ppoalls o j0 paid S8 wcanlis jo JLodgl lp g (ng (Shey A5 gy el 50 0gd s
5wl 093 mls b g aBile;l Lolde ,0 by, opl Cewload zlsuwl slaled sl 5l s,
29y peiilss Lo g Cenlss j9i8 LSl js haid Ko Lbs, 4 anld plcwl feSS b o T ldlas
powd Sl Lol el poeid mlio w8 Lol aiile (5985 Jlio Glgieas 1S gl (5L ools b g pagar
S S5 on S s 8y IS bty i) i 55 o S 5 oy el i) S atle
55 o5 il £l a4y ar Ly el o Lol ol 315 S e 36 ol ol 31 53 sl gt il
ol b ol o Cul gzge 0)ls d92g LT o 5l Jewily o5 ol liey5h lae j0 Jslome &g
90,5 3T (ssider 55 (b aiay (595 s 2ok ol Jbolsl sl (eilidimes lejle 0,8 Jlasail 1 T asl 8
Slalllae T 5lams 50,8 1zl cenlis (Kb gy (235 )5 o5 aigg ol 5l s I A 55, 2], 955 llllas

LT Gl (Sei slaaigs s,

) dasee u] 75U g pouid C‘)z.w:‘ 40 0,5 uai-f-¥f

S SeST 60 Slaadly (Byre b win Sl ¥ Lewdly (655l8 L ) s gliainl S slo)S ol Samgsy
Siales a5 LKFE) 0,5 (65,50 (5908 dunmo 30l ]38l oo 0 YVAY B 1) poid 2l y5einl e s cain1)8 ol )
ol 4Bl Cewd Jgano sloig, b dmnlin 1o gt glsiial Lasil s plp ¥ Lil5El 4 a5 lasllle (2 slS
2,5 sileig) 093 Cdphy (n oz |l

lowsdly (55518 31 ailyglsi oolinal Boyb 5l 0o ) dmmge ol Sig% o Lawg 45 ey oyl
e (555 0,638 5 S S slog 095 wiile 03, Jl 55 lio sl poed oasll 2 e sloilly
S5 sdeol, o 4 pblis JESI b a8 cal Gl Jbo 5o Glioxes poatd (ol Lol a5 ol e

(ol Fims loais] JalS5 Jl 0 slojlsd @ (555ly (iduss daaz 9,505, (nl wsd o0 Sl
Tiew, B.J., Shuhaimi, M., Hashim, H,2012,92)

tpsd Sl sl r o g gl o9 0 08 Sl sle Y -F-F
sdgi 5 poria) ) e Kod ] L) YCOY(Napuaw olis,S (30,8 bglia ol pgmye 8,505, 500 |, 595
ol b g Sl S oS olin (b ol b sl stz 0T Ky 3ub 5 YCOY Lipserd iy S

WS o0 Sy9 00 |y i silelax >l (g ogd oo el axgi LB ] 0gd e 15 50 o

YAQ Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

oo oo Al ogally Jo ol ) SO A el o Dlu,S Gl A (S alST 60 18 sl eolaisl (3l e, SO
L poete) Sod a5 ol il 5 Sad 0T o lpil Gl 55 45 95500 529, Ble S b ooy onl (b cnl b
Sl ol ade sl yiin Gladss 4 5L aF Cal ppe Ble S cpl aiS o Sl Wigw LIS

555 03,90 lp (5,98 5Ls o a4 aS cl pll Jl yo ped zlisel sleanT i gL glp e B
g o pll pdiasas 65,50 (gilwe S g (o Sl slagy0e wile bl caiyld slalole

od iy wisS o (58 b il ol jo J5Gee S 4 laiaisls a5 jshiles « KFE | Singsy aias 4
A Gmpant 6y5l8 L 5l (sleanl (50,5 5L S

> 6‘ o; .L:.w}: C‘)"""‘*" oasS )‘9..\.5.91 @L_’—Y—f—f

oolail portd glZinl 55 4z BB Gl 6l ()5 wenST (69 g9 le slewdly (5 55k8 )03l S ()
oW o swlal 8 yin Slas oS Conl Lewdly Sl 4y 0,8 alST (60 (0,5 03y Juld 9,0, cpl W8S
e ).T..\.,oT)lf C‘)’"“‘" sl g, 6‘)-.’

23 opyS ST (60 Lawdl b pguid Zl 5l SIS aslie sl 1) b ialej] acgame o KFE [0 o Siangs
oinley] Ume flaie 4 oul (gilwands Sad ol 5l eolatul b sl slaaidl s S 5kl i slajsg, Jilae
Sl Hlas Lewsdly (5,5l 5l ool pla 1) 5wl 75 10 60l ¥ oaiiSo s 2ol

Ol oo, VY haugie zliseinl #5005 9lST (60 58 e 3,55 1) e 0aisS 0,500 Loy ol
e SO e lid b il w3 YYAY @ 1) 2l iseiul & 5 00,5 0T (60 lowdl (8,00 9 Cllo ol jon
oolaiwl (glwdings ;o Lawdly (5,5l 00 S Jily @ Jloxl 25 a4 cl pod 2l zanl sla g, yo o
a2 oo &l aslis

KFE ;I 5L 955 g iS00m0 oo ol Jb oodgl Gl 1) powid zl sl 0l o Lewdl (s 5l pleol
ST (60 Glowdy JSis pln aS 1) 0,f g b JIG0l) dapyg mSU doygy 9 LS Ol Sl 5 eutdlsd 10965 o0
e e gl GlaanT b i louel Syl meiS add w38 oo 53U paed gl it Ce s (S
2 s by Ol 5l pgd Fee gliseinl 4,0l a5 sas &l (6,0ld pl céin Glp ez ol dewdl p
Allen, M. R)Y -« - A50A) ail pocd 5ol slacdale

1 b pasid (5l dumglie oy p-O-F

aS el Gl Sl b 05l 0 GSae 1) ppdas0o8 (65 51 Jlaziwl a5 cl piglissasd Same eole G pgut
fad walys gam i 4 oo oal o ottt Ll wesle (nl 5l gy o osliial 4 4255 b

do,o YEY L@T YA b jocwl plxl Jl 50 g0l e b pdsagand mlie 51 (65,50 adgd Caos 4y s
IR & pSadizr b a4 gy (nl canl ams iz (b ssdige (Saiiie 9 wleols LS 1) (g5l adg S5

b

YAS Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

J& 5 Jo oaisl 3550 50 mge o3l Glod 4y iz T9 5 O o 5 pdganas Glacs g Lo ol atus o
Lol caslly o0y 995 (5,9 050 9l & Sl Sow ICE (slogy0e5 L (L3I 5] slogige o)l 8529 sl
S (o8 S e 3)l5 1) (6 a0 LS o0 joie

s 510095 g 095 (0,5 (B G &y 5,065 Caatio b Sl 00 i 5 e 3] slalo (b onlpls
S5 0 el (Sl S oo Wl 1) (Lol G285 g 5L s o) (nl )0 05l (6T sl Ty bame 4y iy
Llssls jpa 50 b 50 hlog 5l 6ol 5 ladhlise dacbicd jo asly be (B slag 095 50 ks & Lo o e,
el p3basass sl G aS ai s zLasl(lithium) pocid" & pgwge sz 0 o 5L ol ples

Sl o eSSl )0 1) o9 a8 o a9 )ke ;oS B (Bg (U5 b 4 (et Slas L b Sompactd slacs L
SBx Gl 50 slean I L anlin 1o eizmen Lol aits 6 5L axwg K00 (g, 2 5l ikl 5 55
Al cenlie (B slog,005 5 olSiws aen (sl Wil 05 so el 5 st 425 LB (5355

53 el pie o dama sl SIS &ly o lags b g elsl (sl LS 5 9e patd (g3l e 4 Ll
e sl Sy Azl S 4 sl SRS Game dlge ol gl g A glacslep; S i
s

adbaie ol el o5z G el o Mpsitd wdie ol 4y (ladhate )0 oz portd B3 S 5lasye B 5l
sl 0y 055 (595 SO (0 St 5 (S 5055 00 2 50 |y (e 5 5l el

5 S o0 £9y%0 ol S5 Sl Slay 5 ey 50 Elagm i b e S powid @Al Gl pome IS
dgo 5l o515 slassazme 5 95800yt mle plin (nl o wiley gl 55, b S e by 1) Sl s
D5 Eayd Sde Slge (6l @az g 09 s Ll den b asS o Job olo YA B VY Lo,i il o BL o
05k ol oy S anTp ol plonil Jb o a5 ol 53 LS

woyd PO portd gl el (ed 5o Jle sl a3 (oo Bpan pgid 5 52 0 6ly IS e 000wl ol
ol 08,5 B pas | adlaie O S

4 el SOl b sy slacl Bayb 51T JSes (sow olse Wl oo raizman (p3les 5l gl sl )d ol
5 Ll 05 g0 plomil s (oS 4l anusi sloy5iS 5 (Jlad S el 5o g cal ST Jiie SLLIOT b
il olee cpl 5l e bl V00 iy Sl o (i azgie Gl (nl )0 (likore o0

AT 5 a9 o 4iS 45 (o0 (5 p00 O 4 6L A 5 (B lag,0e3 a5 el (nl Silis eyl aes
el pae Seny Laze sl 095 (095 4 poid Jlascil

K535 o 3 Cosdy3 3 asme Gy Gl Sl Gl g W) oo o] LI Lo 4y paeid 2]y
ST 09,9 Camyj dame God B el @3Y el o

2 ol poid il il 5,06 s Cano oan] jo cul (See i psitd mlie lidlaz 5 oy
pas 5 S s gl Feial Glooged 4y ymie ol (nl el oads &y winds§ ud sloy9iS @y Blate Sl ee) o

NGRS o.s.;.ﬂ)o 0l g 3 ol S QQ)BT Coawd a5 gl stL..w S 6L‘°€‘}39 sy dro 5l il e

YAY Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

3,00 1) " Syl 4 prwge i (sl bt Slojls sl ity (reizen (me 0ol (ol oLblyix CoaBse
Sl 3l ot o0 ot Cario jo le AT gy 0 50 G [0 1) (Same oole (pl e8 g wdgi S wilgl B
ez o S5 By, ol 4l alie wuye 055 gsb ) S L (S5 90 bl e 4 05T Sler
Bl gy,

& 5 958 ood )18 okl 550 05,58 15l @ o 5 Sl wya Lo T8 5 ceseid slags L <Ll
gl SIS & LT Jlogih ad pladl (3 i 1 iz el b Lais 5 b0 & gy 3L IS ol
il co 3T 8L 5L Glaal gl 650 ol o asil 5l 58 St paal SO A Wedb oo wa B0 oolatwl b
Qas il o b aiedion by o555 aile SarsS whiie 1o 6,5l gon,bw o a5 Cesline Sy ol el oo
LSl g o9 o cpl jo CulB,y s @ s 5L e (BAS adgcens bl 5L cdlsl
Glie (slogs 5l <Ol (BsSr 5 s ool alsicoes (Ui S5 s calplis o e o5 ke |, 055
9y gt S b o ean] a5 CaS lgice bl jeail aiils a5l ol () 00 7S Sialejl g
drnsgi 5 5yskd e 05, Ly Sl Gateiall pgnd gl il a0 ey e oanT Lol e o0 Sl
250 Bl sl gam S @S> 0 ot sy oo Sl 4 dag 5L

pgeid il 6 039> 4o b cJgs el e Cudgtos$-F

wdgo S Sl Madlips Jos o0 Sl ol Jlodliys Bgi> gumaaS ) odle ugiian ;0 4 4sS yles
6552 @dly o« S9lyet Mallis Joe S Y oole b g €0sd 0 Sgo ()] (Mallise Cghas e
DAY (6,5 IS (g g 00gr «dgo 4 oLl BB Jlodln e lella coud a5 cnl a8 S5 L Jad
a ) cdgs Codghune (g00ae 0)lge jo (Malliye @Sl ilad oo iy o 1) Sdgo (Mallinn Olags a5l 50
o Sy dae Jladliyn 398> A% 4 Cdgd Codgbun ailosged Broal Mellin (Bex 0acll SO lgie
shemelan ) 5 po Sbnl poe n (e (LASIN (A8 Cqxr @ 1508 (Jle Gl i o b GBS
Cn ) lauoe 4 dodio 8l pl 4 yomie o yLis ) UaS Gt b ey 0 Ll laccdlad asn] ciles e g
g, 4l Vol g oleSinl adlel YV ol & ol iido 51 (6 ke g, pmod 51 uled go o, Li] €ogi i
T3os @ Akl of, e wiS o o)oK apmacinss ol czge a4 Slgs Cdgher Lol n (25d Sl
5 ket s col Slml pas &SP gy )25 9955 paE 1 (S N g g0 Cadghane lee SG03
(et ) ol laiba 5 oSl 5 Glu,edbl 4w (a8 ezl el Gl p e Slags
338 oo Jlos!

YAA Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

L
eISSN: 3060-7256 D RN d; * s
49,
B https://www.jgsdm.ir

TP

5 3 s —slo i L 18 Sy <35 0 oine 5515555 Slagile 51 Sy gyl sLS 5 Boyrs &5 pgid
ool ol i 3 S 05 3 518 0 5 Sams L8 5 Lo s aliad byl s eyl ol ¥ il e
o2 pod 9k lagl 5 ol plalS g laplp (S5 50 B b e 45 ey e 5 4 jebepl jells
i) o555 1 | el S5, 6 s (5, olsicsn 055 slopladl a3 Jac 55 Ll el o3 sl o
Oleyd yo gils plgie d wlgs so 9 0,108 oo T Ll Dlacl (g5, gl g0 loy (55655 GlaSas LB )5 a5
L 38 ol ST 51 0t polen 5 05 AES g 53 VAV Jla 5ol ool ppeidotsS S8 ookips o5
s st el 0 035l 55 o Sl il slolarylys Slid Sl 5 5555 5 e uredlS spsaians]
Oygo A dduad g 0,105 04g o] Oige 4 Cands 0 04l 4T ol s pd iSTly cdeas Ll cnloassT
S 1) )3l slaSis (olod 5l (SzrsS i 38 0l 95500 003 ;0 S b paie wiz L Sy LceS S
Sl 5518 BB slas 5L 5o mie izl 51 (S poatd 0l 092y (xnb Slacl0h Sl 65l 50 izen g 00l
STl ol J o 058 0 58 oolial 590 (B slogyos5 g (Swd sl wolyen slagals o oS
polie 5 e cbllanil BB (S a5 0,5 o )18 ool y50 silulonlsn mlio )0 psriagll 5 poit
o5 Sl lp el Sl 43S Gl 05 (3 Judd @ 5 000 ol (AlS (595w parid ((nl » opdleien
Sl 25l 55 &5 05 e 0y 1y @31 o b olad me ole (ol ot ol (535l 5 39
3,5 o)Ll (g3lugyls o ;5 (105 4 Glsi e paated Bl ;K00 105 s oolitul b slog

50 Pyt mhee sl B0 S 4 s (G3lug)ls )0 izmes 5 mlio ;9 o8 petd Brae 950 )0 aes (nl L
9 S50 b Jlows Sy bame g pludl Gl 09 (cem g 03le (nl (390 diedgw (s ye &S 1z gD
Gyl ool wlg oo poud zloinl cal (lgs oo Cann) fams p pouid sgu Ol 30§ Ol pas jlaasloansts
L 0,5 anlss oogll 505 |, ¥ same 6yl pawie) Canio LT 45 oyl amo 8 1l oo Cawd ol o VO
Slp 1y yeiS sl dolse eizmen 398 OMSLe S92 g Canl Can Larzmas o jligs 6l Jlgs S e
S (o0 S9ue 393 (sageid slo (6 L dnng

@ o] Cel il ailas 99>y B ganT s bl SLas sl Glasde § Jasee oy Ol )|
dog 5 o)5aS 5l (6ol o5 Sl S el 4y 058 (o0 partd (B adgs Gl AL (e S L
Olonily 5 glizcisl GoS b 09)5 aliwl pglas j5b ay (zisyg (oo gl 355 (Sly3iS 50 psed gl Pl
S 1, ey gl Al slossen e b Sl cblis Sl 5 il b msse G, s
e it Sl 55 (635 e I3 ppitd il Gl (SK5sS] Cpte ST 83 e
& b Cany bazme 4 ol alS (gl btz gla )l Sl esliul b Lot o uf 5 s Jame 5l bl
5 9 w0 e 9 Sl Sl 0ged (nl 4 Sl a0 5 Yok 5 i |) waa sle (6551 e Gl
O LOYE 5 laxl o 5l g ban S e g alils waewsST 1 ool s O30 Sowe aly jo Ll a3
ol g, ol S50 dilaie s i I B 5 Carnls 5y a5

YAQ Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

sl drmgi 9 Com )



A9

Volume 1. Issue 2. Winter 2025. Pages 376 to 390~ https://ww

™ M =y,
eISSN: 3060-7256 g ;/" _“//,o) dl/{:«wﬁ‘ ‘ ‘j,/,-,w‘ y
i W .jgsdm.ir

Reference

- Abadie, LM., Goicoechea, N., Galarraga, I., Adapting the shipping sector to stricter emissions
regulations: Fuel switching or installing a scrubber? Transportation Research Part D:
Transport and Environment, Vol. 57, pp. 237-250, 2017.
https://doi.org/10.1016/j.trd.2017.09.017.

- Allen, M. R. Warming caused by cumulative carbon emissions towards the trillionth tone.
Nature. No. 458, pp. 1163-1166, 20009.

- Bertrand, V., Carbon and energy prices under uncertainty: A theoretical analysis of fuel
switching with heterogeneous power plants, Resource and Energy Economics, Vol. 38, pp.
198-220, 2014. https://doi.org/10.1016/j.reseneeco.2014.08.001.

- De Almeida, A., Lopes, A., Carvalho, A., Mariano, J., Nunes, C., Evaluation of fuel-switching
opportunities in the residential sector, Energy and Buildings, No. 36, pp. 195-203, 2004.
https://doi.org/10.1016/j.enbuild.2003.11.003.

- Delarue, E.D., Ellerman, A.D., D'haeseleer, W.D., Robust MACCs? The topography of
abatement by fuel switching in the European power sector, Energy, No. 35, pp.1465-1475,
2010. https://doi.org/10.1016/j.energy.2009.12.003.

- Flores Fernandez, Cristian, and Rossella Alba. "Water or mineral resource? Legal
interpretations and hydrosocial configurations of lithium mining in Chile." Frontiers in Water
5 (2023): 1075139.

- Hailes, Oliver. "Lithium in international law: Trade, investment, and the pursuit of supply
chain justice." Journal of International Economic Law 25.1 (2022): 148-170.

- Jepma CJ, Munasinghe M. Climate change policy: facts, issues and analysis, Cambridge
University Press, 1998.

- Luh, S, Budinis, S, Giarola, S, Thomas J. Schmidt, Adam Hawkes, Long-term development of
the industrial sector — Case study about electrification, fuel switching, and CCS in the USA,
Computers &  Chemical  Engineering, Vol. 133, pp. 106-126, 2020.
https://doi.org/10.1016/j.compchemeng.2019.106602.

- Mahmoud, A, Shuhaimi, M. Abdel Samed, M., A combined process integration and fuel
switching strategy for emissions reduction in chemical process plants, Energy, No. 34, pp.
190-195, 2009. https://doi.org/10.1016/j.energy.2008.11.007

- Marvdo Pereira, A., Marvdo Pereira, MR., Is fuel-switching a no-regrets environmental
policy? VAR evidence on carbon dioxide emissions, energy consumption and economic
performance in Portugal, Energy Economics, Vol. 32, pp. 227-242, 2010.
https://doi.org/10.1016/j.enec0.2009.08.002.

- Michelini, Emanuele, et al. "Potential and most promising second-life applications for
automotive lithium-ion batteries considering technical, economic and legal aspects.”" Energies
16.6 (2023): 2830.

- Mousavi, S. F. , Hosseini, S. H. and Mousavi far, S. H. (2015). Principles of International
Environmental Law in Light of International Case Law. Public Law Researsh, 17(48), 9-25.
doi: 10.22054/qjpl.2015.1752. (In Persian)

- Ramazani Ghavamabadi, M. H. (2007). Quick Review of the Principle of the Unharmful
(Sustainable) Utilization of Territory in International Environmental Law. Advanced
Environmental Sciences, 4(4), (In Persian)

- Rehfeldt, M., Fleiter, T., Herbst, A., Eidelloth, S., Fuel switching as an option for medium-
term emission reduction - A model-based analysis of reactions to price signals and regulatory

Ya-

buxo Gaio byl 9 ST b tpgusid 31 (65105 0 500 9 Arwgi gl (BLLSST (Boli gzl igele (Slod (30,8 )8 ST e woxe

sl drmgi 9 Com )



Volume 1. Issue 2. Winter 2025. Pages 376 to 390~

eISSN: 3060-7256 - ‘,/; YY) df -l

~
https://www.jgsdm.ir

action in German industry, Energy Policy, Vol. 147, pp. 111-189, 2020,
https://doi.org/10.1016/j.enpol.2020.111889

- Rezaei, Bahram, (2015), Mineral Processing Technology, Noor Research and Publishing
Institute, p. 323

- Rioja, Héctor Santiago Sanchez, Santiago Saravias, and Michel Lépez. "Geological, legal and
environmental aspects of lithium brine projects, NW Argentina." Brazilian Journal of
Development 9.11 (2023): 29387-29395.

- Tiew, B.J., Shuhaimi, M., Hashim, H., Carbon emission reduction targeting through process
integration and fuel switching with mathematical modeling, Applied Energy, Vol. 92, pp. 686-
693, 2012. https://doi.org/10.1016/j.apenergy.2011.07.048.

- Zamani, S. G. (2002). Development of International Responsibility in Shadow of International
Environment Law. Journal of Legal Research, 1(1), 27-58. (In Persian)

) Lo §gio Slayl 3 oS b ¢oguid 51 (6510 1 0 80 9 Anwgi Wl gi (BLAST Bl Lol tgolo (Jod (1048 ()8 IS e voxo

Sl Anwg g s




