[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V ).ul.) zYlO)lA.«:) Ard 0)5.)

Oliw 398 Ol (5590 ddllan 1o > Ol lo I (Jws ) S g M gi (T Juilly

LN ES SRV A I JEVRY) R FER PEIN WHRIAIEN KV PPN - BN PO

buS=

el g,
1 inio Gylas g pld Slsd cylul 4355 (gl il (5,58 alS dlo ,n VX 151y
by g cdlS o 4 gl | e BB isu o Wb ciS e s
) ) ‘o U
eiliy & 3a85 nl )3 395000 (o 5 U izmed 9 )b (513 )il AR FATYAN:
$5r9biS b late 4l joi il 3 Lo Jpaze | iy Cluls (oxiw
EVOWER PYCA WKW S I PSR INWES I VA Rl IR PR ESIRCI] [ W g V8 VI V] YW s sdS AaS
o sl Jnulty o 3550 15 Sl & 00 S el 5 Jpama 5 Lo
b e 3aios ol ) el oty gl olwl p )3 1y e ) slacdgw Mg jglate 4 Ji‘f"
OlF o Oliwiod il 13 35290 56 Aol (yosben ¥/F 3900 cd )b 4y s u”)jl;:
Loy diwd Gygeas Sluls 5 4150 ¥ sgis g boys Sy o )i YIY 290 YL i clole
Jsblses 2 Gselee TY 2900 W5 (oo 555 Lo 3 S Sl ) oizpan 29l Casy
e Jsipsm Sl 30 3> (5 34850 (] s e 905 25
R AR P L R R N AL S S R PSPPI
Loy diwd Oluls bl o boyd ogme Sluls 5l SKussS asbo /VY 5 oS
g a5 o ol bl gn s 35 Jipoges 5 3 0 3905 Al Sl 35
3 9 Jpd Cdgw & (52938l plgie 4 Wy oo LS Clols ) Jgblgn g J329e
et g w jlodliwl ials g oo 4,0 > Bl 0 g 48,5 )18 salatwl 350
L dde Yl lijt bl 5 (SuVT el Culeg )3 g ed

s.ghavami@scu.ac.ir O 3 sal lsal O e g o2l (o g (soign 035 lyslal)
Ol 1l sl Oz g o8BS (atmn y rige 03,5 LY

Ol G158l S a8 (5o 0 goo 5 Lo 5 000 535 ¢ SLEL p e Dl s o ¢ 2 53 5L okl ¥



mailto:s.ghavami@scu.ac.ir
https://necjournals.ir/article-1-1873-en.html

[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V ).ul.) zYlO)lA.«:) Ard 0)5.)

dodo .Y

(Hossain et al., cwl aslge cuj lao (539l 5 (Joud o e 9w jialS wile 3:S01 (lls gla ol b a0l oles
dawg b )0 sl yeliS pismed 5 Al dawgi (slayedS wlol ML | S sl s .2023; Kocakulak et al., 2023)
ale 25008 (pl oS caw] S5 4 p3¥ (Chu et al, 2023)cusl J&5 o o> im ) 0529 & (5551 e mlie 2 o 01938l J9) S8
oz jl ey pb il S5 (BRS WY pSla S JSiie (nl g 2)l5 pola Bl ol Cls 0atiS3)ly Sy (slaypi S S (55 5]
a5 (5 g o § 6l C g I (0 L laoan W1 (65 5 Castol disa 5 (ooanite NSt L] lajou S ol g 0td 35 ol 9 S
(S. M. Safieddin el asl . aslse 6550 el ol oBgp 5 Ji5 5 Jo alon jl cilien cla Lise gl Jl 5y90 g
i gw ) odlits |y pel i b o el Cdgus (sl 3ol > ol ABl oo e 2 (glb CE 9w Ardebili, 2020)
o Jpdom Cogw 0dd piiie sole la (5155 wlw! p . lodd Jolaio Lid j> a8l daw o (loyauicS 5l (gyloms 0 plysyios
sl @l 31 .(Hassan Pour et al., 2018)cé )5 IS, Jsomo (slogydsd )0 (i g J5d Cogw olyed iy &l o]y Joibilsn
yize sl ylojlo g a8l (com 5l 59 oo Sl phitass (cla Cgu cpl j ookl ases p> aS lgn (Sogll pals las cnieds)l
il glgil Wy o o] S g ol egito olon g O Ll (s o)) (Su-UngKavatin et al., 2023)cul ot 10l Sl
(SafieddinArdebili & Khademalrasoul, 2018)aas by |y ) sl Cogmw Mg (sl coslio ylalS

it St g Lo (5l 5 b J 8l slol e el 5 ate 5 85 ] (2L ot SV ane ] S Lo
Ol @ 4 oS A b gad ) 4 9 K9, VoY= VY- gl Jlo Jsb 5o lez 9 Lo Jpazme a5l ol gl 551 5 <lpolo
Sepie gk VI VN Jlo ) gl 3 b Jpaze Wi liee A boo Gl ) S5 Jpae (ol baw 5 0l Mg luls
Pl lpl sl s 5 (FAO, 2021)uilb o joyd Yo dgds yiulidl cpl oS aily iuli8l 5 Ggte aalo Vo 290 & (o
Qi Pl colitile S Glulp cdonl g g glSaS ) coladual (8 oy cluarsh § liww () (ljed (lo)S sl
Wil 5 g5 plex o e B o8y Feode Ld o o)) (05 (38 Olois 4 olnl mizmen Wb o Ghign S 5
o londs o2l s (V) Jodo 0 WAD Jlo )5 j9uiS 38 Loyd sla liw! o 5 dlo | slass ((Anynoumouse, 2019)345 o
Slol o di . 1 D99 WAD Jlos 55 55 0ol 0 aly] jlal oles| o By g 395 Lo yiard )3 (6,50 585 Lol ailws Lo
2948 3 b Mg ity Sl Gl cnl ) 56 o] fgee B 3905 b (508 (i | &Sm0 (L5 g S|t 551 Yl 50
SipS los S olio 5355 51 (Ko J55 alo! asbo mriplae 2315 352 b L 55 i s oli] . 355 oo ogens
D0 gue

3,5 calem o ol Sy b5 Canliol o8l bagl s dlas ) el gadnio olos dy (St Loy g 35 50 oliadss ,3 Silagls
et § a5 )5 B8 5l ol el 52 oode 1l IS 51 Lo s Slalis se 1 g o s ln (clod 5 s, (S
Sldas caw Lol plosl oopl g ogMe amd o ialidl Cosiin |y Sluls e o5 diw s (6,500 Jolge dlos jl b (gylow 5 <l dg2g
S iy il gy 5 3] oloj econiopad 9 orio Sl Sl & Blgicon 35 nadss o 5 J55 4,35 (sl s cudls
Jolos 51 5505 (K6 33,5 o 039l 4 suad guaimo bS] 5 )l Slse dy (53901 cosme Cams g3 (yid 1 o SilSo Sloo sloy] sy
lals 355 Jousty 5 VU oy 255 wor 43 255 b A 3,5 5 055 20 1l Los 5l b Jpeamo Sty > 0l )55 odes
o Jolon (Jpbgmgn «J5o9m jalad () sl g g (oriw iy 4 dlie cpl 3 (o) S50 4 Lo Jpaxe

Mg (s Jamily e ) (LelS (5155 0l Ol Ve g mlie gy b sl ond ad by i jo3 liw] )3 (459,300

Y4


https://necjournals.ir/article-1-1873-en.html

[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V ).ul.) zYlO)lA.«:} Ard 0)5.)

al)l )Loi 5 SleMbl ¢ plpls Sl o gogas cpl o iS5 el Baiod (pl g 10,55 sdbline b jes ybiwl jd ) (sCS g

Sl e bl 13 0385 G j mlie I odliiw] 1D Cunlio sla Cunliw M5! (gly (sdiaid )l pie Llg5 o Buiod Cpl yd o

195 35 Lo el kil 5 5o alol sl ) g

U5 alololiss bl pb
ays. . Sl
FIVEYY. by
FOVAA- - oo
FOYAST Obrgh g (i
YOYYYS- ol
Fasfy 5 O 5050
Yaavay- ol
YOVADY - Cpn
yyaas. o5
\ED YN
YA« - o ool
Y05+ olisile,S
avs- doxl g g 4kSS
Y\$ Sl

b %959 .:l,.o Y

Loy diand cdus d3yd (glo > 0gu0 ( J50 o yb 3l Juols @]y Jold s mlie opl il i odly L (V) U jo Lo y3 il

Sl oo CB D AT pitred g

o)

]

bl Jpaa Sl

b s o A el DI G s Yo gl o

by Oluls oah pawds 1) S5


https://necjournals.ir/article-1-1873-en.html

[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V )»l) 5\”0)‘.@.«3 Ard 0)5.)

o 50 B dol Ve dgue Gl S o j0 bawgie job bl o, YEAAYY Dg0s 33 558 )0 boys couiS S pdawe
2 Joo Aol slaay $F v e 3935 39390 slol wluol p 31 399 y9uiS 13 56 aAlol galie ¥Y gan bl cpl 390 oS g
59d> yauii S )0 IVYASAY 0Jgi g boyd 090 (59 4 Coun S dim 2 o VY Lo gio yliee Ol il Loyl 0939 i 55 yline |
b Sy i) a8 o My al sl ;o S Ve allls 0gs Job ai) b boyd 50 b dald algr 1S 3 boyd a0 VFEFY)
Voge Sy g cawl o (Ble Ar (B8 5 YO 91> Loyt J55 S sk (Sile MS 00 Jobo Jlo ¥ BT 2900 55 9 A8l
g J55 oy Sl 5l gilgb 55 oole 5 J5m VAT 390 iVl il 55 ol 85 Jlai )3 L a3gb (00 29l 2 3 S kS
(Karimi Alavijeh & 13,5 o3liw | 5Ylia plo 55 odlitw 1 5)90 colpd j amsj o Cgw plo duw bro (gl 59l by
Oliee duw o (sly e Yaghmaei, 2015; M. Safieddin Ardebili et al., 2011; Taghizadeh-Alisaraei et al., 2019)
el 9 350 (53l e CE g 2 lp |y Sl cal 3l e s Jas ) & 3,8 (558 55 L g B> S ) s g

S5 aomi ¥
Lo <y o5 PAYA-+ clime 0 6Vl 155 (oo ol s o] 13 3990 55 dbaol ¥5+ 22+ (gl3l & 005 plol Slslome ol
V08w 350 i Ol (oo 58 Jrame ol sl dey 00 gl o s Sluil L a8 3905 ()] e ol ) gy oS
d900 Loy o5 VIV v e 5l g (o0 305 oyd dtaem (dlp oS (ol 4 dog b o D905 (59l gex i | )0 4VLe o5
9 J9bgan (Il g0 Bgn lacdguw & Wl 13 0ud (o colpd ol p & 29l vty Gy Sluls ygar o FAR- -
FAR- « 09 ol o 03518 MolS” jgums il )3 Loy oo ol (x9l 8 (128 L omizmed Cuwl a5 BB (59,0 g (ymioned
Ol 31 Updsm g slp lF o 55 Jgmame ol sl 09y 20 13 V0 dga (8,5 s )3 L &S 3905 Jla s | 5 Lo a5

2 ol sl 3 log €855 Slals jlosel sy (59,050 5 s B g Jiblon (s Slocdgw (i 85 00

ol o 03ly oyl (V) s
O3 1PY o0 s Gl jad Gt 59 Lo B gl il ne
FPeooee 10l iod ol 40 Jo0 abol Shasi
: ) : Joiblge Jgiligigw e 39 y0Bge
Lo Slaild il (i) CSgu lyi B
il gakea 1 /o) i) gelee o/ Y5 SaipeF Gyelee /YA SaigeT Cigaee ¢/ T\

Joiblge
5 oyt

Lo 5 3 Sl i Syl g,

Oliwjss gl 3 bop i )5 Sluls 5losel Custs ()j5siom 5 Jsbngm B am (Jsllan (s s g Glipe Y S5

AR


https://necjournals.ir/article-1-1873-en.html

[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V ).ul.) zYlO)lA.«:} Ard 0)5.)

@ Ok g S S 4 (938l (lgis 4 Slg oo lule il I J9iblan 9 Jidge co g Mg il e cpl & cuwl S p)Y
2 SV il coles 3 g wd sla Chgw jlodliw | JialS g oo abyo 13 Wl o Hlaws 95,5 )5 ool | 3,90 i
AL Mo sl lasjos ol

Sloyd g LU 8
o83y 5l pimen Gedod Ll )l“’T ol Sk Sy )5 Sloogio g Loy lisdiods 3 1o jl Al oo p3Y 355 Bt y90
sl 15y 5 St (SCU.AALA0L.29840 :ilagf, o)lasd) iy ol Jlo el g Jlonl ) yo dugd

é.glu

[1] Anynoumouse. (2019). The Research Institute of Dates and Tropical Fruits.

[2] Chu, L. K., Ghosh, S., Dogan, B., Nguyen, N. H., & Shahbaz, M. (2023). Energy security as new determinant
of renewable energy: the role of economic complexity in top energy users. Energy, 263, 125799.

[3] FAO. (2021). The Food and Agriculture Organization.

[4] Hassan Pour, A., Safieddin Ardebili, S. M., & Sheikhdavoodi, M. J. (2018). Multi-objective optimization of
diesel engine performance and emissions fueled with diesel-biodiesel-fusel oil blends using response surface
method. Environmental Science and Pollution Research, 25, 35429-35439.

[5] Hossain, M. R., Singh, S., Sharma, G. D., Apostu, S.-A., & Bansal, P. (2023). Overcoming the shock of
energy depletion for energy policy? Tracing the missing link between energy depletion, renewable energy
development and decarbonization in the USA. Energy Policy, 174, 113469.

[6] Karimi Alavijeh, M., & Yaghmaei, S. (2015). Biochemical production of bioenergy from agricultural crops
and residue in Iran. Waste Management, 52(March), 375-394. https://doi.org/10.1016/j.wasman.2016.03.025

[7] Kocakulak, T., Arslan, T. A., Sahin, F., Solmaz, H., Ardebili, S. M. S., & Calam, A. (2023). Determination
of optimum operating parameters of MWCNT-doped ethanol fueled HCCI engine for emission reduction.
Science of The Total Environment, 165196.

[8] Safieddin Ardebili, M., Ghobadian, B., Najafi, G., & Chegeni, A. (2011). Biodiesel production potential from
edible oil seeds in Iran. Renewable and Sustainable Energy Reviews, 15(6), 3041-3044.
https://doi.org/10.1016/j.rser.2011.03.004

[9] Safieddin Ardebili, S. M. (2020). Green electricity generation potential from biogas produced by anaerobic
digestion of farm animal waste and agriculture residues in Iran. Renewable Energy, 154, 29-37.

[10] Safieddin Ardebili, S. M., & Khademalrasoul, A. (2018). An analysis of liquid-biofuel production potential
from agricultural residues and animal fat (case study: Khuzestan Province). Journal of Cleaner Production,
204, 819-831.

[11] Su-Ungkavatin, P., Tiruta-Barna, L., & Hamelin, L. (2023). Biofuels, electrofuels, electric or hydrogen?: A
review of current and emerging sustainable aviation systems. Progress in Energy and Combustion Science,
96, 101073.

[12] Taghizadeh-Alisaraei, A., Motevali, A., & Ghobadian, B. (2019). Ethanol production from date wastes:
Adapted technologies, challenges, and global potential. Renewable Energy, 143, 1094-1110.

Yy


https://necjournals.ir/article-1-1873-en.html

[ Downloaded from necjournals.ir on 2025-07-02 ]

«olpl (g5 (aoliliad) ole oy i
YY-YY a>an Y-V ).ul.) zYlO)lA.«:} Ard 0)5.)

An analysis of biofuel production potential from date wastes: A case study in Khuzestan

Province

Department of Biosystems Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Department of Biosystems Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran,

Shaban Ghavami Jolandan

s.ghavami@scu.ac.ir
(Corresponding Author)

Seyed Mohammad Safieddin Ardebili
m.safieddin@scu.ac.ir

Ahmad Mostaan

Horticultural Science Research Institute, Date Palm and Tropical Fruits Research Center, Agricultural Research,

Education and Extension Organization (AREEO), Ahvaz, Iran
a.mostaan@areeo.ac.ir

Received:

Accepted:

Keywords:
Biodiesel
Bioethanol

Biohydrogen

Biogas

Date wastes

Abstract:

Every year various types of agricultural plants are cultivated
for the purpose of human nutrition, industrial applications
and also livestock feed in the world. Unfortunately, a huge
amount of these plants is converted to waste mostly due to
sub-standard harvesting and planting, incorrect pests and
processing. In this investigation, the potential of waste
generated from date in Khuzestan province as an agricultural
hub of Iran has been discussed. Almost 10 to 15% of the
produced date in the word is turned into waste, mostly
depending on the cultivated area, which has a great potential
for the production of biofuels. Based on the results obtained
in this study, annual potential of Khuzestan Province is about
313 thousand tons of date leaves and 49 thousand tons date
seeds, of which about 31 million liters of bioethanol can be
produced from palm leaf waste and around about 5 thousand
tons of biodiesel could be obtained. Results indicated that the
province's production potential from date fruit waste was
0.26 million liters of biobutanol, 1.01 million liters of
bioethanol, 1.71 million cubic meters of biogas and 0.71
million cubic meters of biohydrogen. The results for biofuel
generated from date waste show promising alternatives fuel
additives which could have a positive impact on the
environment due to reduction in pollution mostly generated

from using fissile based fuel in the province.
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