2025 :all) 75 amd) Lol aglal) dludu cdll daals dlaa

398 o1) LAY L e o 1Y) A Bellay) Bad il A )
(Al plinil) il aladiuly (PMFC) Alail) 43 g sSsal)

4 e WP 3)3)4\ o 2 Jaglal) piies 1(_5@33\ e .a
A aals = g3l L Auehy 3l Aaigh S — 2 Dally Al a8 yieale Al
Al daala = g3l Ly ducl) 3l duigh LIS — zhally A and b S0

Gl daala = g3l e duely 3l davigh S — a1 and b Sl

Al daals = 93l e aslall &S — oLl acd (B (ayte

2L L~

uadlal)

Al £y saclel) L) e (PMFC) dglill dug Sadl 2580 DS 345

Llaally cblall L) clleall o cend 3 cAiull diitay daliicss Akl 52380%])
AilasSy eSl-dagal) cle il ge w1l (AlseS ks sl (gl Javgll (& g Sl
(dall) Jddll gladll @il alasiuly (PMFC) 4i auecai o5 Gl 138 b
oSl Wdlly aeanS il cudhall g axiily «cpigd en (Mentha piperita)
daslhia Caat Caanag oy Sa ) Ak WA S (g capaill sl il dasgaS
s el ddghan IS5 Lo leaiis 9» (LED Panel) g5 (0 duclin ddg
;;L.z.}!\ Bad ol e Lined 48 Caendliol L iliaall paes o epual) 5380 uilaia
Glgias a3l (PVGIS) daie clily e slaeYl 4kl cady e lilaa!
ED s LAY (o W byl Ll sad (uld 5 selia) Alla JS) 2K ¢ L]
LLyeSl) el el Gus cdle s ilacgia dabiic el (e dilide Ciligivee
Or e JS1 Alialgio 4283 (et (530 (o (333 (uad lajlate daliine diin) Jualsiy
LSl lally selay) 508 G Linsh ADLe 3 i) Cjelily (elial) Ciligis

Al seliay) 5 e laill ((PMFC) &gl Ay Saall agfsl) WA siabiial) il
S Ay o) S ¢l Siaall digual



Sl ae s ol SLs)

:daadall -1

Aol AUl @Dy ) blal e aalill Al Gishll il Jla 8
@bl 138 8 Al dRaa g Baante A8l alas pshat ) ASLal) dalsdl <o)
(Plant Microbial Fuel Cells — PMFCs) 4alall 4ug )<l 2584l LA cajela
i ) gaaaial) d8lall 2l b Al dinall saclll dugeall il pal aalS
igad e Ly WA oda uas a8l (ggiall Jusatll bl asise R 3ga8
iy il (S Al Bk ) Al 5 Ll Ly ) Aigeaadl dsal

.(Logan, et al., 2006) .48l Lall LK aladsul

soil €O, H'

Rhzodeposin

A5kl dug ySaall 350 Ada Jee A1 1 JSAN

14l culghadll (335 Aalall g Sall 35850 A e 0T (1) IS

(Aftab, et .iigiac LSy w0 ) Agual) Sl Dlany dond) Ll o8
dahic &4k @l IS8 e i Al dgal) cbilal) £l 3 aal. ,2020)
s Al dall Wkl a5 Cuse(Flores, et al., 2018) . gl
U= -(Shaikh, et al., 2021) a3l 7 by Ligiaall dgall Jigaty jatg )l
Lgling g <Y i lly ¢l eSl) Aadall doal) IS on B 238 (ya
Jaiy dradly Gl 350 S dadall Lall lBlsl) A dgalual £Hla )
lig S e o5 o(Nitisoravu & Regmi, 2017) .4l 8y ) <l p<TY)
JLesY @l plY) clliiss g la) d Gun cdasgal) () el dnplad) 5lal) e

2



2025 :all) 75 amd) Lol aglal) dludu cdll daals dlaa

SV Vel )50 Gl oKy L (Strik, et al., 2008) g a1y 53.SY) 550
:(Nitisoravu & Regmi, 2017) b L alail) 4 s
sl syl -1
6CO,+6H,0 +light — C4H;,04+60, , AG0=2872 kJ/mol
Aaje 8 AdlyeS) Aadal Al ) dlasy dsaael) LS 5ausT -2
secadl
C¢H 1,06 + 6H,0 — 6CO, + 24H" + 24e”
bagal Bpa S plajy) -3
60, + 24H" + 24~ — 12H,0
DAY el e i5all Jalgall aal (jag
(Helder, lgd axiicdl clall g elal Calidy Gua aadiadl cilall g4 .1
b saily el e Bliae 508 aian Al lblall gl ) 058 3 2012)
@l bl g LS .(Shaikh, et al., 2021) bl drsia Cagla
.(Apollon, et al., 2021) dgall ALY ) e dallad) 3,530)
Adiny LAgsgill Belial) cAushjll (Bl dajy dads Ally Ll Cagykll L2
glady) sadis Ol sl B 55 Laag cpplale e gl aSil
Qs ues] 6 55 e Uyl i Cus ((Neog, et al., 2021) gl
@al Syl Llee (3 098I palaial daiis gyekay Glaill gai o
.(Wang, et al., 2020)
gamal) algal) LuaSs i o ol 2 1) 50US adiad Cun Ligeaall dsall .3
.(Helder, et al., 2010) ) dexsicdl)
gl 8 4R Al el 4
PMFC s elal (ppeend 3 Laga Bg clypladlly LSl canls
dale 52 duclial) L, eV las) of ¢ua L (He, et al. , 2021)
. (Nitisoravu & Regmi, 2017)aslall ulgi 5:US 3 acsls

3



JEFIS 2 g al s

SEIL 5y Sl s gAY Gl e iids sdall @bl o L
Jassslly Al cilaliadl g uiang il dilaia b Cilig Saal) po0 casli
L a0 Al By (Rani, et al., 2021) aadsudll Jpasally aclall
(Sessitsch, et al., 2001) 45 51585 « (Wakelin, et al., 2008) 4 ;1)
(Lauber, a5l dcases da)35 (Frey, et al., 2004) cpagill s
) laina) J<88 ) et Jalsall e et al., 2009)
b el Losiod) aal sale (55 of Gang sl dalusy JSE5 g5 .5
BleS ies dall G ae ddlge dlage (PMFC) ada
Laglia dga (10 Ao gian Jean sladinl Juad) .(Sonawane,et al., 2020)
kil pan 56U ) ALYl (Li et al., 2021) JSE &) e ol
..(Kim, et al., 2021) Sl ,e<l
«(Mentha piperita L) (4<50) Sl g Ll il aladiad 5 Gaad) a8
A8 Gaab ccndal) g ladl) e Sl g Ladll Gaagd oo @b (Sle @il sag
A Plel) e Abang Lea cdegiia Ay Cagyls (B ABEN sail) e Al
wlill by . (Majkowska-Gadomska, 2024) ddiully dgall cluliall
g Saaly Asbal) A4a)) daghie Jahy (gpall Lalaill aj Lea cAopad dagan
Cp Adbide il 8 et (Kay 3) (Sl V) daitia 16V (ya bl 12a el
(Haddou , et al., 4Ll clawall f 5aawYl (e 5 il ) dalal)
Foaday Apsbal Aneals Al g Lail aas el anaibiad ) dilals .2023)
dbiias Al (Ggiially Joiall Jio dlladll lSyally doylanll cigoilly oliad Hlas 55l
aflgall cleliall b auly Glat o aadindy 5auSY g LSl salias pailiad
(Hudz , et al., 2023). alaally 401221l
PMFC 10a] 3Lyl eliYly sl sad o 48ad) & 3 o) 20 8
oSl lall (s Pla e ¢ (M. piperita) N g Ladl) <l deg ) sal



2025 :all) 75 amd) Lol aglal) dludu cdll daals dlaa

o (Rlley cdlangia cliaidia) selial (o il iligise EDE caas alil)
4283 90 50

Guanl) daa -2
A o) 358sl) OIS 8ol 8 selial) 5ad Ll Jidas ) ) 13a Cangy
oball Bady Aguall ¢ ledY) 50d G A Auhy DA e (PMFC) dslal)
ol o) pudn ) Caagy LS 5elial ] (e Adliie iligiese G i LAl
) pal) ALy ST gnl) LIV adanyy  Sljesl Lall

Gl (3ihhag Alge—3
EDE (e dnpal) cualls Cum ((20SA) L e At el @ Gand) 138
(M. piperita) Jaill g st il dassals sl Lld U (al))<e) W&
JagaS i3SI Wsally (ANOde) sanS i) Cuhall sl (el yens
Sl Qe Glecal Jra il dile dulas DLl QlaaY) ey ((Cathode)
LED ) g5 (3o Guliva Belia] Laghiie cund LAY Caniay Al e 48U b
g o spall 52l (uilatie i (ualil dshan IS5 e 450 (Panel
Dkilly agad) b aSaill ey et Lo A8l 35 5en dashaiall Cijea L clial)
Bl Lgie S Juay Bl Ale Load) jisesile igal 4D aniul WS L puidadl)
b Sl mand Galie JSB SloeST LA Gl LAY eaal dals Al

Lclilhal) seloay) 50 il Ljline doced 3 Caaddinl) cplaall (ali2Ys
ae AdY Cpad s e dpaall den 5 L Adley cdawgia (diablie tBeliaY)
adaiie e Jualsty cle) @l Jasd



-

S e KA aglad) s

LED 51} &igiias slaiul PMFC WAL il Gl dujas (2) J<al

Ajlhe lald elya) 2 cduatll sda 8 dadiicadl) Aguall doglaidl Syl Ciagss
558 o slaal) (prarhl) (puanl) p Lot iy sie Tpunadl) 130 o 0
selay) ladl lgcayn die \gilaial Gug (el 12:00 deladl) 5yekl
i) g ladY) 82 B B L Aaadl A gaal) dashiall dalal) Ll
PVGIS (Photovoltaic Geographical —«lily sl e alacYl
& s b LS el g eVl dungiall ) Information System)
093 0 Al el 1L LS clalaeYly adgall Cillans il a8y L (3) JSa
Jsh Ladg °35.324 [mje bi e ai Cus gl duall djgeanl) b
g iyl Bad i O el mhac (368 150 233 g plup Uy ey °40.114
Dl yde 4l delull vie (dila slow gyl 3 i Jgd DA owaddl
sl b asdl el g syl 550 i A Bl ay ¢ aal) Cudgil
Behal) die sedl) ¢ lady) 52d Aad culS (el e 2lgagpaall haal
E =1001W/m?® s~



2025 :al) 75 ) Lala) aglal) Alude )l dnaly dlaa

An updated PV parformance modal & now avallable in PVGISS S - sae Lipdates bug fives and hissary - Exaropean
Commission for more info

Cawin L T e
g A - mma 8 =m e
‘., - “ _ e w
PR ,
ek " s
| ’
9 \ ' Celimipwe

rEtarTeTich O Lemes I3 tadel

PVGIS wlily sl o oslaeVl el glesy) saa (3) J<al
(Photovoltaic Geographical Information System)
& iplaall Gahe Yy . 2gall e e e ) Bl dighas drasi
tob WS s (ST g L) 88 (he ddlide e EDG slaie)
DA &l (3l (prshll (gl p B Radll B (s s @
5.9 V Gulad) sgall g€ L 0.6 A il 3Ly

7



JEFIS 2 g al s

Beliay) 52d i Aggual) Ao ghaiall Fpeeadl) LAY (asyes vieg o SV ANS &
4.4V sl g€ Lin 4.4 mA U Sloell Ll &l o AsY)
Beliayl) 504 die dguall dashiiall dpvadd) 4l et e Al Al 4
3.2V oseall 0lS L 3.5 MA 3l SL,eSh) ) by dalal
Belayl) 524 die dfigunll dashhiall Lycsadd] AAl) (ayjas Nieg G Al 4w
2.8 V. 2l g€ Wiy 2.0 mA il Slpesl) jall aly iy
PGt prradl) g LedB dunanyall de i) (8 cale
P =l,xV,, =0.6x5.9=3.54W
Al L) 203 Lol ) Ao Uin) dass
P

out

=n-A-E

:QT dua
(W/m?). kil ¢ iyl sas B om
(W) dpcaaill 231 (e A3l 450 5 de s} Py
A Aaliganl) 5ol m
(M?). 202l Alladl) dalusall A m
oSa by (ol n s A ol clulall aues b rensial Ll il o L
t SIS Fppatl) 28D 48

AR g ) 5ad e
Piys = 0.0044 x 4.4 = 0.01936 W

.01
0.01936 ~ 5.47 W/m®

E,.. = 1001 x
¥ 3.54

A0l g i) sk xie



2025 :all) 75 amd) Lol aglal) dludu cdll daals dlaa

P — 0.0035 x 3.2 — 0.0112 W

0.0112 »
ﬁ-}ﬁ = 1001 x o ~ 316 W _.fm?
4 3.54

(A & ladY) 5ad die
Flps = 0.0020 x 2.8 — 0.0056 W

0.0056 .
IL':SME — 1 Ul” k4 ”L’ =l __:'.H 1'PIII-'I _.-J'IT'I 2
. 3.54

AGBlially il -4
(sslay) ok e 52 S die gl lilan Al stial) 206 cillabaddl (o
dgie) el A3 JS e ) (Sl Sl 5ad Clpad daaed &5 Gas



S s 2 s ladl s

-

Y selaa¥) sad

0.75

0.65

0.55

)

0.45
0.35

ol e

(

0.25
0.15
0.05
90 8 80 75 70 65 60 55 50 45 4035 30 25/20 15 10 5 O
) 5% 0.620.610.610.610.610.610.610.610.610.610.610.610.610.610.610.610.610.610.61
=Y )5+ 0.680.680.680.680.680.680.680.680.680.680.680.670.670.670.670.670.670.670.67
¥ L% 0.660.650.650.650.650.650.650.650.650.650.650.650.650.650.650.650.640.640.64

(A28 30

Lpaill (e il Ko T ) Adgaall 52all die Ll Luld il (4) J<ad

Al 5oLyl s

0.75

0.65

0.55

)l

0.45
0.35

el e

0.25

(

0.15

0.05
90 85 8075 70 65 60 55 50 45 40 35/30 25 2015 10 5 O

e\ S+ 0.620.620.620.620.620.620.620.620.620.610.610.610.610.610.610.610.610.610.61
Y )5+ 0.690.690.690.680.680.680.680.680.680.680.680.680.680.670.670.670.670.670.67
¥ L)% 0.660.660.660.660.660.660.660.650.650.650.650.650.650.650.650.650.650.640.64

(A882) G0

10



2025 :alall 75 ) Lalal) aglad) Al )l dnaly dlaa

dupaal) e il pSa DAL Al Adgeal) 508l e el Gl il (5) JSa

Al 3ol 30

0.75
0.65
0.55
0.45
0.35
0.25
0.15
0.05

(el (ae ) S

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 O

@) 5~ 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
@e===Y 5. 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
¥ ,,% 0.7 0.7/ 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6

(382) ol

Lpall el Ka GO A Ahgaall 5280 e lall s it (6) IS
sl juedd e,
Belia Bad caa A ) Kall Jal e il AV L) el pss 4 J<AD G
el e 0,61 g0y Lol Aghay Lad 2D o)y <) s a5V
428390 2m el e 0.68 o Y Jestl Linys cani g
Belaay) sad coad DN cly Kal) Jal e el AV Ll clpas 5 0K
s (A i)y Ll 8 el e 0.60 O skl Cangli s sl

4283 90 30 el e 0.69

Belaay) sad coad AN culy <al) Jaf e el AV il eyt 6 JKED
el aliiia JC8 Candily ual e 0.6 Joa vie adll iy Cus (I

11



JEFIS 2 g al s

inial) gl daesa 53L) Jana el sag 383 90 2 aaal (e 0.70 Y
a5 Byl 8 dieil) 5l Ay b ageas AST Gl Sl

G Kol g8l A 8 Sl (gaand) Talall sk AN llabaddl oS
Ll cdasiiall el sad & Belial) 5ad i ,ib cass (PMFC) aalal
sl cVare 05 Cus Baganae bl Alage Ceca deny sl Al
Ja Al dygmall QLS (0 gt 2] () (g250 Lo ¢l Latiia Sigual)
s oSead) Taliall (5o (Ala) ode 8 g o) KU Fpeailly AUl yainal
g YT Ul Jane daog Lo cAaliall SIS 20 L gan (gydal) Jasssll b
5ad 8 Ll alaill alal) Lyl ) e (Sat Lo sag cligana deadll )
O 3 e Jumdl iy Saally Ll G ggond) Jelial) o 528 dldanssiall 5ola)
iy Le cdpyiall ddbaidl ) dypand) LSl 3835 22y (Ssall Sl selS
Beliay 5ad CadSs ((liall b s 5SIY) Ul G o) 5008y ilida (g
Lodin ) Ldgaal) A8 (2R3l (gag 3 cpllaill 48K dugia Dlaial e Al
Ay ySoal) I ind Sgall 038 LSl SHA) Cheliay Lo ¢ Sgeal) oliall ialy
I e sl 138 8 DAY o Jaadl LS el S I ansY) e
el (S (B (o Bl 578 e (ShanS 5,568 O3 Al ) dseasl)
Jasd cimpcal LS o of G dlls Juag Aoyl il AY) 1l Jaee o lld
gl LS

Gluagilly clalitiuaN) -5

WD bl Sloesl) jlally seliay) 5ad Gn donyh ADIe dgag miliil) <yl
Beli€ 8aly ) eguall 308 ¢ Us)) (63 Cum ((PMFC) Al dus ,Seall 35350

Lea clllad g €0l g <ol Atiall Augumal) byl ) 8oky Sgall el
fob U g Semgms S5 Alsja S pUail) o (i LS A8 35350 (10 ad)

12



2025 :all) 75 amd) Lol aglal) dludu cdll daals dlaa

laslie adsar aleny Diiwe 2l Jglal M) g ladll cls ofy sl Alaye
gl PMFC il

lelsil Jadl dliicsal) Ela) Gl pacgty (s cdaahall 38 e 3l
(LladiS C3  Jguall el allas o aaiad ) bl (o) didbida 4l
¢((PMFC) d5lall &g Saal) 35850 LA 52 S ady Cargs de giia calladl 2lgas
oY) e iaganll da g dughally Hhall dnpaS ddull dalsall 53l dua
Jobal Sia) (G2e o selial) 5ad il duhy meaty WS L aUill L <)
Oe Bl )y dibida) gaill Jabe P WAL Sealial) @lslidl paail
doalall Gaedll BeliaY) Cp pand diaa dedal aa ) Hil
@iy ) daladl bl 6 PMFC WA Jul Lelidaa) selayls
dallee Clifi pe Aalal) o3 gad i SIS L aganal) cesedl) g Ll
Al 2 e 50l Lgs Gloghia jghil Liguasll cllall gl sladl)
caaly o (3 cilslall dallasy

13



J.sli.“ Lo

2 oAy ladl sus

gl

Aftab, S., Shah, A., Jan, N., & Ashig, M. (2020). Marketability
Prospects of Microbial Fuel Cells for Sustainable Energy
Generation. Energy & Fuels, 34(8).

Apollon, W., Luna-Maldonado, A., Kamaraj, S., & Antonio, J.
(2021). Progress and recent trends in photosynthetic assisted
microbial fuel cells. Biomass and Bioenergy, 148.

Flores, S., Custodio, A., & Soriano, N. (2018). Electricidad a
partir de plantas vivas. Cientifi-K.

Frey, S., Knorr, M., Parrent, J., & Simpson, R. (2004). Chronic
nitrogen enrichment affects the structure and function of the
soil microbial community in temperate hardwood and pine
forests. Soil Biology and Biochemistry, 36(4).

14



2025 :ala)

75 axd) Lol aglal) dludu )Rl daals dlaa

10.

11.

Haddou , M., Taibi , M., Elbouzidi, A., Loukili, E., Yahyaoui, M.,
& Ou-Yahia, D. (2023). Investigating the Impact of Irrigation
Water Quality on Secondary Metabolites and Chemical Profile
of Mentha piperita Essential Oil: Analytical Profiling,
Characterization, and Potential Pharmacological Applications.
International Journal of Plant Biology, 14.

He, J., Xin, X, Pei, Z., & Chen, L. (2021). Microbial profiles
associated improving bioelectricity generation from sludge
fermentation liquid via microbial fuel cells with adding fruit
waste extracts. Bioresource Technology, 337.

Helder, M. (2012). Design criteria for the plant-microbial fuel
cell: electricity generation with living plants—from lab to
application. Wageningen University and Research.

Helder, M., Strik, D., Hamelers, H., Kuhn, A., & Buisman, C.
(2010). Concurrent bioelectricity and biomass production in
three plant-microbial fuel cells using spartina anglica,
arundinella anomala and arundo donax. Bioresource
technology, 101(10).

Hudz, N., Kobylinska , L., Pokajewicz , K., Sedlackova, V., Fedin
, R., & Voloshyn , M. (2023). Mentha piperita: Essential Oil and
Extracts, Their Biological Activities, and Perspectives on the
Development of New Medicinal and Cosmetic Products.
Molecules, 28(21).

Kim, J., Yoo, S., Murphy, R., Chen, Y., Ding, Y., Pei, K., . . . Liu, M.
(2021). Promotion of oxygen reduction reaction on a double
perovskite electrode by a water-induced surface modification.
Energy & Environmental Science, 14(3).

Lauber, C., Hamady, M., Knight, R., & Fierer, N. (2009).
Pyrosequencing-based assessment of soil pH as a predictor of

15



J.sli.“ Lo

2 oAy ladl sus

12.

13.

14.

15.

16.

17.

18.

19.

soil bacterial community structure at the continental scale.
Applied and environmental microbiology, 75(15).

Li, Q., Liu, Z.,, Sun, Y., Yang, S., & Deng, C. (2021). temperature
control of proton exchange membrane fuel cells. Journal of
Power Sources, 487.

Logan, B., Hamelers, B., & Rozendal, R. (2006). Microbial fuel
cells: methodology and technology. Environmental science &
technology, 40(17).

Majkowska-Gadomska, J. (2024). Effect of different sustainable
cultivation methods on the biometric parameters and yield of
peppermint (Mentha piperita L.). Sustainability, 16(16).

Neogi, S., Bhattacharyya, P., & Nayak, A. (2021).
Characterization of carbon dioxide fluxes in tropical lowland
flooded rice ecology. Paddy and Water Environment, 19(3).

Nitisoravu, R., & Regmi, R. (2017). A promising biosystems
engineering. Renewable and Sustainable Energy, 76.

Rani, V., Bhatia, A., Nain, L., Tomar, G., & Kaushik, R. (2021).
Methane utilizing plant growth-promoting microbial diversity
analysis of flooded paddy ecosystem of India. World Journal of
Microbiology and Biotechnology, 37.

Sessitsch, A., Weilharter, A., Gerzabek, M., Kirchmann, H., &
Kandeler, E. (2001). Microbial population structures in soil
particle size fractions of a long-term fertilizer field experiment.
Applied and environmental microbiology, 67(9).

Shaikh, R., Rizvi, A., Quraishi, M., Pandit, S., Mathuriya, A.,
Gupta, P.,, & Prasad, R. (2021). Bioelectricity production using
plant-microbial fuel cell: Present state of art. South African
journal of botany, 140.

16



2025 :ala)

75 axd) Lol aglal) dludu )Rl daals dlaa

20.

21.

22.

23.

Sonawane, J., Ezugwu, C., & Ghosh, P. (2020). Microbial fuel
cell-based biological oxygen demand sensors for monitoring
wastewater: state-of-the-art and practical applications. ACS
sensors, 5(8).

Strik, D., Hamelers, H., & Snel, J. (2008). Green electricity
production with living plants and bacteria in a fuel cell.
International journal of energy research, 32(9).

Wakelin, S., Macdonald, L., Rogers, S., Gregg, A., Bolger, T, &
Baldock, J. (2008). Habitat selective factors influencing the
structural composition and functional capacity of microbial
communities in agricultural soils. Soil Biology and
Biochemistry, 40(3).

Wang, Z., Li, H., Li, X., Xin, C,, Si, J., & Wang, F. (2020). Nano-
ZnO priming induces salt tolerance by promoting
photosynthetic carbon assimilation in wheat. Archives of
Agronomy and Soil Science, 66(9).

17



A 3o 24 g s

Studying the effect of light intensity on
the electrical performance of plant microbial
fuel cells (PMFCs) using peppermint plant

Abstract

Plant-microbial fuel cells (PMFCs) are promising technologies for
generating renewable energy in a sustainable and environmentally
friendly manner, as they combine the biological processes of plants with
microbial activity in the rhizosphere to produce an electric current
resulting from bio-electrochemical reactions. In this research, a (PMFC)
cell was designed using the peppermint plant (Mentha piperita) aged
two months, in which pure graphite was used as the anode and Carbon
steel as the cathode. The experimental system consisted of three
independent cells (three replicates), placed under an artificial lighting
system of the (LED Panel) type, arranged in a matrix form to ensure
uniform distribution of light intensity over all samples. A standard solar
cell was used to estimate the artificial light intensity, and the comparison
was based on the (PVGIS) platform data to determine the equivalent
radiation levels for each lighting condition. The electric current
generated by the cells was measured at three different light intensity
levels: low, medium, and high, where the electrical readings were
collected at regular time intervals of five minutes over a continuous
period of ninety minutes for each light intensity level, and the results
showed a direct relationship between light intensity and the electric
current of the cell.
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