Samarra J. Pure Appl. Sci., 2023; 6 (2): 62-77

Ghaith M. et al.

IRRAGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Joumals

www.sjpas.com

g g3 a5 g piead) daS g aladiug

p ISSN: 2663-7405
e ISSN: 2789-6838

UM\‘#\MJUA(S‘QM\JJA&\AJA\QM

%15 38 s Jadiia (3118 (Lo Jasa

1)594.5 las cngfa Ol S laaaa dmmﬂg.ﬁ

GBIl S5 iy 5 ol < shal) B Sl a1

m This work is licensed under a Creative Commons Attribution 4.0 International License

https://doi.org/10.54153/sjpas.2024.v6i2.612

-

«duadAll

& bl Jpall agds e daall g Bl 2 8 gl g i) aal (g gaall J pall 285 aay
L) lul Al e 3l e 8 D) Al 5 A () s ik
Gy Jlaniuly (s al) Jaall 2585 (g Adlida g1 gl Jidat 5 jpmat L i A
@ael8 jine juoasd o 38 Al gal) s Anlall @ g3l JSOU dadla e 5 Ada
el SrO0 @A Coebl Liiall o5 S e Jasa SrO wos uilaie e

suant) Cila glea

2023/7/4 i) & )
2023/7/23: 0l g
2023/8/12 :J sl &y s
2024/6/30: yii ) & s

¢ (WFO) galall 3 Jomiosall L <y 35 i) JE5) e lelis b Glle U jhas e
Al Gabea¥) Jise @l i) e 0051 98% dlias Juail e J geaall i ba gl g pieal] QS gl i) jpall 2 58
S V) Al gall dgillae Gliial sa 53y g uall 3l 285w (FAME) ADLE) 5 i) qaiiiadl L))
A il Gkl Jmdl e Jgaall 23 (ASTM D 6751 EN 14214) il gall cila glra
Gl 1:7 <l A Jgliell duisy 941.5 )Wall 3uS 5 xie cilS Al
H.\.u,)ud\ 2wl sl (A G )&l Jraad Aty G060 30 ya dadg ¢ 438360 -Jaar¥!
el Al A, Gl e ‘\MJY BrEOA alaaiul &8 (15:100)<s - b sall
FTIR, SEM, EDX-mapping, BET, ) 4l dgdall cilailly (g gl laal)
HNMR, ) daishall cli@illy 3 8l sy (g soall Juall 2685 718 &35 «(TEM
aalall 68 )l 5 da gl 5 4GS (e Alassll 5 4L 3l Al s Al 05 (TLC
.(mgKOH/gm, 40.22.1, 0.926 )/ sl e <l all &) oy )
dadiall

daad) 055352050 ple Jslay cacaipns Js il O (A ol pall 5 ol il 50l L ) a8y (g il J ) V5

Canll Uge Yoo saniall 2486l 2l & dlaiall e < sl Gaadad ol 5 Adail) 28Ul 5 5 guad) J ppall 0485 dic
1] Sl sl s s s8aY) 268 gl (gl A g0 3l il 3015 ¢ alladl S dae b g la Y1y ¢ Bl e Cas
Lalaia) callay Gala alaial Jlas 5 6 AY) delicall cilleall 5 il Cilelia 8 4aladiul 5 g saall Jpall 255 Ul yiag
g s sall 12a e 15350 Ggaill S ) aga f sen e Al dpliall L 5 (5 el Joaal) 2585 OIS (oialll (g S
Osadl) 5 Al cu 3l Jsalll Jlad Ga sk e e 23aday o sh gl Jlaill Qs alu e 285 58 sl Jpall 285
i g oml S5 Je 3 38ma (588 Gl el o Gigpaa) (e [2] Calaie g sl peilade s alaiuly 40 sl
il e Aila g dpna dleny Saaly eilaiall Giad) aladia) oli ¢ duilaie el ddlaie S ¢ e delall JlaS)
alb sy pailaid) isal e dadlll AEA) day o (Sa paladall e Sisall o AT ali el &l Jilsa
Llall dadadl dalud) ooy ) (Sans ¢ alaall il dls ja 8 cleldll Gand Laie [3] o) dlias 5 pitall Juail
Sl Jasad A andlatie e o jiaeS Adlida o) ga pladiul 4] AN S e gl ) Jadite ¢y 50 )W) Jaead die L goad 5 50S
3585 b Gled ali) dal e Aaliall o jind) 8 Adle 350 a cilay I dals s ¢ el was (saal) Jonll 285 )
aaling ) sdadl dalie Jia Gisal) (ailiad 4o sadiedd) sl 48 5l sl 4o 5 o ading 138 5 soall

62


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.54153/sjpas.2024.v6i2.612

el AL ) Adee (8 Guilatal) g Sl pladid | [B] Jimall et ol e IS it lia AU
Ak A0 3Y dpam dglee (el (5215 ¢ Qilnial) iaall JSliia g e ey dallae s (5 sl J 3l 28 2 Y JpaSl)
Lide Axicaall s Ulad datiall g Iy <l il s Galaal) aaulST pfiall) aline axdin) | [6] giad) e Jg el
a8 (Sr0 ,Ca0 , BaO)hlis Liu ) G o [9] ¢ il Jasws e [8-7] cssanll J sl 085 2 LY 5 e joliaaS
Gkl Jlb 8 oo 794 Ay (el Jpall L iy ¢ Jsiliall g destiad) BNy ) 8 yiul B puilade e
& oalaie e 3S(STO@AC) Jlisllsl (WO3@Sr02) dhliaall Gabeall alSh aladin) die | Bl dy jall
QN Lall (Mg@ZNn@ 02) s . [10] 055M96% Aslaall (o (s saadl Jaall geils dpmalall g 51 i Jy g
dalss) sl o Jgeanll Q55 ¢ axdtuall i) cu 3l e (FAME) daiaall Galea) jin) Jie LY alaaiu) saley
Ga gl Jopall 2585zl e bl [12- 11] osals SIS Gaalll, JBiall Caglall Jla A ¢j)lb 795 cals Al
A sead) ALK o Apaal) Sl il @8 ¢ b aas (L SI02@ SrO2 @S04 ) Jiawe alaindy | il of Loy ) sall <y
pladiu) (gagiw [13-14-15] ilaie e Siaal Hibias e o688 O (Sar (orade JS8 Gl ) o sall 5 il
i g (5 sl Jouall 2585 ) A8 JE ) (60 59 1) bl aclusall el 2 LY 4150 o) 5aS dpngadall o gl 5 il

[16] s sl s 588 (o (m a1 Vagd Leal 81 o A 2 sl (e [14] Al Jada il oS

Jand) 48, o g dandiiial) 3 gall

5 jgaall A8 il duibias!) dauall da 3 Al ) gal)
0/p5 glail)
SDS CH3OH 99.7 Jsitiza
Iraq glyceride 98 Jaxianall Al i
BDH CeH14 98 Olasa
Reagent world NaOH 96 podgeall a9 )aun
Reagent world KOH 99 poedl gl S 5 )20
BDH C20H 1404 94 Ol s3dl) Jda
BDH Sr(NO3); 99 P g Aaad) i i
Iraq H20 100 o sla

haiial) ¢ gu Sl judans

Ao (S Q8 (B Qs ol ¢l e sae Sl e (JA sle Lelue &35 (500gm) (Boadl dadll 55 pas
pan 5530 ael Bsmane (I Bamall Ja3 o35 Aald diadaey Jadll (g5 Ciala & ((@lelul) 3ad (100°C) 50)a
A Ll Ledaadiil cpa s il Jle e s (A el 32 500°C A (501 a (U (B Bsaall 24 S ¢ (0.250mm)
gl Jut a8 ¢ ol @ padlly @l all wa (Relu24) 52ad (ACIKOH)1:4 4nsis o 50l sall 300 5 p308 Baley Ll o5
(el 3241 (100°C) ) oa A )2 (Pl S 08 (A elall e Leiidads (PH=7) 4 J sy (pad Cls¥) (e A ol
il e e s (o Clelu3 53 (500°C) 5ol a Ao o (SheS Q8 (8 lerdas s 4 A 4835 (8 g dall dag
(1)pd dSal (LS Tadia (g5 S (o llian g a1 il AaulS a3

15% JuS A bdida (2 S Ao Jana o gl g i) dasS ) Jlad) judans
(mubalinall & jaally el jatll e U oY) e JAI elal e Je50 43l Canai g Jadiall ¢ 0 KU e (a1 12 6) 05 &
oo FAl elal e Ja25 4l Gy Wise puaaall liall o jiall 0uS 5008 (e al 21 230 G5 (38210 sl
e ) el SlisSe Jo o ¢ asiig il 2S5 508 Jalae o elalls Gs)Sl mde G sSe gl o Sl Y
63



32d (100°C) Ann LS G B el @ gy ge ol gall ailad el Aol Gl ol A guall (558 s sal)
o Glelud 3ad (500°C) 30)oa da a (A eS 08 (8 Lerass 48 58 Ao g (8 o jall DS a5 . 4clu24
ikl clElly sl gaddy (3ml/min)dae el Jle e Gad [19]08Y) &l Al

.(FTIR,XRD,BET,SEM)

Formation & modiﬁcati;n \
of Sr(NO;), with C-dots

Formation of C-dots

| Experimental set-up
& Addition of Sr(NO,),

Sonication 20 min
70 % Ampl.

Sonication 30 min
40 % Ampl.

Heating at 150 °C

Sonication probe

Sr(NOy),

Water bath 50 °C

Sr(NO,), Nanoparicles

%
Biochar g pyrolysis
1 2h,500C°,N:
| 2

SrO@AC15% SrO@AC7%

PEG-400
C-dots

Calcination at 650 °

, el
SrO NP
decorated wistll C- - ‘
~ dots (SrO-C-dots) -

[18]hdkia ()5S Lo Jana a s jid) S ) st 12 JS&I Lsia s8N jumad ] JSAN

4hinN, atm.

(FAME) gsaadl J5sa 3585 ypuass

(e pl 225 2AU A3l je sae SOl 5 aladall WS (e paldill GEladl) (o Aadaly Jasioal) &) Gy ) radi o
(e Jo5 g Leasdiy Slaall (0 0.375gm 8L &3 celall 5 Ay skl (e paliill (60°C) ) oa Ao I adsad s <y 3l
N ludd Iyl g J el we gz 5 eall Jlaall il S Ja5 (338 10 8] (pmnlalinall < aally el jatll ae J sl
Al el Gl sSa e Slaall Juads 4 de b ol Jelaill Juadi 5 30 jall da )3 oy 5 A jlea Jay ) & cciladl)
o Llal Bl il ) i) Jmd e LY Gelu2 add Juab o b g sall 5 o5 530 (5 pm Aaladiul sale Y
plasialy Cida s il Jiall 381 g pundSl A1) 5 Jaad 2235 ¢[20] JispmadSH Aia o4 Al 28kl 5 (5 gaall Il daida
owasill G gl s g (4 -3)JSA & = e WS (Rotary evapareter)

Il (pitdar3edhnd ad A el pmy 26 Jeldll ] gl Jpall ady past jea 3 JSA
JmlSll

64



ALBlial g @LEJ\
Adadal) il Slial) adds
(XRD) SrTO@AC JUall Awad) 4xd¥) 3 g

Ay Galal) 138 5 Aid) 4280 g (8 159 5SS ladidll G s S e Jasall o g g jindl 2S5l Sléa (ol o5
0 Al ¢ Alle 4,k Gl A Auled) saldl oS8 sala g Adle Sl il LIS jlaall Ay by e
(o JSA) 8 pedai ) Sl ()5 79 58 s adiall ¢ g )8 e SrO daes I ikl 5 (°44,37°,32°,25°) 0
sl Aleatiaay (Crystal system: Hexagonal) Jlaall s 5Ll aa ol Jia3 (200),(111 ) (110),(100) sk S 3alas
JCPDS No. 00-033-)4dladl a8 5 ae Gy 138 5 Jadiall () 50 U 4 ) L) Zagdall sy 4 5L 8 Tl () 59 )\l
Liay) 5 (5)dSall 8 i ge LS [21] Apsbll Jal8 adiiall ¢y 50 )10 (Y Jaiiall (50 IS o day yall el (5) 5 (11161)
) Za5Y) 3 gin ULl g il a5 (2) saal)

(2R
(01 21 SrOw@AC15%

ol LGy L

| | i
J‘ \v - | | | JJ‘ \
Wi Ty Nl Wt
H‘WM“M W WM Mw%’k }" wa kﬂw LA P /wf\w‘h a o Gl Qo g AR e 308
Y 80

! T
10 20 0 10

Pasition [*2 Theta] (Coppar (Cu))

SrO@AC Ul Al 428 2 gon 15 J8&l) 8l <y ) e (g oadl J ) jpant &l gl 14 JSA)

T T
60 70

FTIR JWall o) jaal) cuad dadi¥) cinks

poi g fiudl Ml ) (o gLl Jlaall 8 33 g gall Auiads ) aalaall (andl o) jead) Cad A2 SV Caida Ao Cilastil
el paall Ciad it il Gl &3 o al) e e s aoall 505 3 CESERY) 1506 5:S 5 Tadiall ¢ 5 ) e Jasal
(858-600cm-1) daillc SrO Jliall el jaall cund 2t s Sy (5.A) IS, elaiSll and o glall 2 Cyy S5 daala
Ll o 0 )N (6.B) JS& & Sr(OH)2 25> 5 ) 3500cm-1 die Aadll i ¢ Sp—Q Adayl )1 aaadll 1 i) ) (s =
sl cal 6,CJSA (1200cm1- 600cml) sx Je Lisdl e S C-C 33 dadll &l jial
O mhu e SO a5 ) STO@C Jise i & 850cm-l. 600cmlye sl ,SrO@AC15%
3000cm1- 1500cm-1) ie cabaas o) Al dilial) aadll (5 a3 of Sy aa yisad) sl SFO@AC15%(6.D) ISl
(6)JS8l b m 5 LS ([22-23 ]

STO@ACT7% Jtéall i) 4a2¥) 5 gos LUl 12 J g3

No.pik  [°2Th.] Average FWHM d-spacing  crystal hki
size(nm) [°2Th.] size(nm)
1 25.3560 5.16nm 0.3000 3.50979 4.94 100
2 25.9928 0.2400 3.42523 6.19 101
3 27.9122 0.4800 3.19390 3.10 110
4 29.7847 0.6000 2.99722 2.49 102
5 31.8492 0.2400 2.80750 6.27 111
6 34.6005 0.1800 2.59029 8.42 200
7 36.3561 0.3600 2.46914 4.25 201
8 39.7425 0.6000 2.26620 2.56 112

65



9 41.5366 0.3000 2.17237 5.16 003
TEM 38Ul g 58Y) jganall 4,5

s imge j bl ddalus s 4y Ul ) ol s 235 STO@AC15% léall 5 S8V el ) pem (uld o5
Sl mlan e i SV M A (e Jleadl &l ol il o3 ) g SN e e SrQ bl ) s 51.66nm <ilS
Ashs Adle delise Gy (5 58U S pe Jliall Gl e da 13 JS5 e 0S5 (7)) JSA 8 sl 1) 5 ) seall DA (e
adle

-1 (SEM) gl (9 5SY) ganally Jlial) gaidds

et g il 2S5l S jal SEM 3 5 el 35y jeaall ddand 50 (5 Uil Jliall medasal Lin 5l 8 ) 50 (8 o3
sk oo 5 ke G o5l A ghe (58 ) 1 () b e sal) (@ACT5% Bl ¢3S e Jaan
Ry S e s ¢ [28] dafial s )SH sk i g Il A @ sl L o sl o g jid) A )
. (60nm) average particle size OIS )5 43 85Ul Glapall Hlad (uld 23 LS ([24]

1.75 (P)
: A
] sro@aczx “WVW\—
. 1504
S (©)
i -
2 1.254 sro@acise V V
2 ®)
g 4
= 1.00 4 (A)
.[ Sro
0.75 4

o LJ g L) v LJ v L) v L) L L] v L]
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Jleall 38Ul s SV el 3 sa 17088 STO@ACT5% Seall o) jaall canti da i) Cinla 168

:EDX-mapping 5 »aaal) dshal) & juall 5 painl) Cishal) Jalas 4,58

& A e 5 (Sapport)ulad) Ao Aladll salall Jread 5 S pall (3 jualinll Do oy (5 aind) Jilail) (i
&3 (9) JRA i ((%15) Al zlad dpwsy g badiall o g Sl mhase Je SO sl Jiasd a3 EDAX-mapping
5 Sr=25.8% 0=39.28% _waliall <ul<5 EDX-mapping-SFTO@AC15% <S_all (A s25a gall jualiall (uld
s S0 G aiy Ll g Sl e o il 0l oS je Jaead dilee ) ()0l Asgmill o2 C=34.92%
<l Jlial) At e @l g (15%,) badial) sl e Jraadll die (paan€ V) 5 o 5055 i) A (8 (alasil Laadl
Gl dopall o f s samad A lellexinY

1 () ‘ €=34.92%
0=39.28%

Sr=25.8%

o = A ~ 8 = B >
Sr-1[r O-1jr C-1jm X | Jl_m N " SEM MAG: 200 kx Det: InBeam | MIRA3 TESCAN
T ! WD: 5.06 mm Bi: 7.00 200 nm

View fleld: 1.04 ym  Date(m/dly): 08/04/22

.EDAX-mappng =il Jilaill ;9 Je&ll SrO@AC15% Jusll S 5V jeadll 3 ) a1 8 JSdd)

66



Jindl) Adpas o jlial) 58 5 il
Saall 38 5 Gl S Jelis @Y apailly Jelall Bl il 48 el Lgind 50 can sl 5 dngall Jal sall (e liall 43S
Jelitl 4oy 21335 Vg s geitall g€ g3 Jelitl sy iy Jasdiil a8l (po Jliy Sl e Jelitl ey (00 2139
G5V e ol 2 (0.125, 0.25, 0.375, 0.5) 4dlise DlpaS Caaadinl 5 (STO@AC15%) i pdiasd alaliiall o yiwdl
60min oo M5 1:7 il A Jsilisall aasis 60°C o)l 4nd coladll ada b calesial () agladil) (g ykall
v o B ol A gl a3 Slally BNy e 3 ) deld o) a) 205600rpm Jeléll Gl g2 e e
[26-25]deriuall gae @l Hlaadl 58 5 8 a3l die  Jelddll lee LY AAS jie LY sl (e ALE 5S) Al
U5 5(1.5%) 38 5 alatinly Ji) <y e gitall Ol 8 Liluas <ol 28 (Jiall @l yiul) zl) Alpas b Lias
Gilaaind I Gl Jlaall ) aal jall 5 Esall ae et Cilalisin) o3 5 g sad)l Il (e daits Gueal () J g5\
ol dacaala e Gl e Ll Jalall Lee peanal) 3alall daha s <l 5laall Lginae 1 o g 5 aclisall Jalall 366 e adiag

(10) Jsall b LS
STO@AC15% . —B-SrO@AC15%
120% 100% 85%
95% 98%
100% 80% 91%
80% 779 60% ’ 73%
80% 60%
60%
40%
40%
20% 20%
0% 0%
1:06 1:07 1:08 1:09 0.00% 0.50% 1.00% 1.50% 2.00% 2.50%
Jopdll dpas e a3l ) J giliall das 50 117 JS&) Jopall dsas Je jlaall 58 55 80 110 Jsa)

Jpl) dsas o J gitiaall 4y Y gall dpudl) A0

aas o il JSG Hig Al 3l (VA sall dadll aaty | S i Bl <y e Adaliial) 355N dglee ()
O Jse 3 i J sl ge Jse 3 e Cull (e Jsel Jeli 4y ) sl 3l lail) 6 o glae sa LS 5 5] Jelis & )
st Craiiad 5 Je il 3 Alawioadl 3 I 0 ytisal) A€ 05 Al o a A g penl€) (0 3905 s o V)
60min<d sl 550°Cs ) uall Ax jy Jeldll e s AY) cagulll 5 (1:9, 1:8, 1:7, 1:6) <uill A Jglall (e adlisg
0S5 A (1:9) 4smi plaiud e (600rPm) el &l aall 553 3e puus o2 0.348 Jilala 1.596 il 38 i
Sl e 5 pmnal) Jball Y Alian el (106, Yl Cihel Cun (sl Jl 2l b Adle dluas Gl
[27] sk Ak g antlll G ) il 53 o LY Al aliad) ) ol (1:951:8) (SFO@AC15)
(11) Sl (8 maim e LS e Jelail) (35S0 5 Cl o Lial () 60 5 A 310 0l 35 13

o) Aaa Jo gl 0

Jeld JSI 30min Wi ooy g Ml Je (120min, 90min, 60min, 30min) 4alisa 4yl ) il g Craddinl
S8 Al (o hall o Ul s 8 STO@ACT5% sl alainly s 8l <y 3 alabiall o i) CBleld (g
duadl e Jpasll &35 600rpm Jelédll &l 50 222 550°C 3ol 4x 0 1:7 <uill: Jiliual s 1,50 sl
Alelinal el jall (¥ Jelil o) a¥ 488 e Gt )l o) Allad) ddyall JMA (e 950 Jiial) il jind & Aluan
Sl ) oS el G LY ddias (e lli (120min) <l 3, ] 28] aral Lecan] g polaill i g ) 2 liss
o3y ) 3 52 Ay g () J i () Sy (A5 (5 A 4ian Gaal s () W) sl (e 50 g dyshall il (8l
(12)J8a b mn 50 LS 900 alsan o) Jacl il s 60minaie <5 Juadl g saclll jlaal)

ol Aduaa o 5 ) jadl Ay ja il

67



dagall Caghall aal (sl padlas 3 Ol 58l pall A 3 ealy j ala 3 Jelddl) de ju Y Jeliill aga Jale 3 ) jall ds )2
Cradiiud [28] LY 3liS e 1508 1 555 WY biad) Jeli sl Japad o cany s el Jpll 285 jumat b
1.5% sl 58 55 Leie AW dladall gl Jasa a3y 53l e (60°C ,50°C ,40°C ,30°C) 4l s Sla o
da 0 die 969 Aias Jadl e Ulas s 600rpmdelél) &y dae 5 1:7 Cw il Jsilll 4sd s 60min < sl
Sl 3l e el angs Il 5355 iy el b sl de e e 25 ol all da il Jidd 60°C 5 s
lia SIS 31 i Jeli (e gl IS ool Sinadl 353 53 ¢ sl dilee JSE o (S dllall 251 jall il
Gl e Lo Lianinl il gl 4 lie JMA (po Y1 Alan b (lail Lie ity i 5 J silinal) 40eS il JLaial
(13)J8E A om0 WS J5asl) s e Jaad Al (65°C) e Sed ol s cila 3 aladinl die (5 AY)

SrO@AC15 == SrO@AC15%

120% 100%

’ 72%
o, 0,

100% 79% 88% 93% 96% 80% ./:my\.
80% 60% ° 77%
60% 40%

40% 20%
20%
0% 0%
’ 30°C 40°C 50°C 60°C 30min  60min  90min 120min
Aol duas e 3 ) jall da jo il 13 Ja Aol Auas e cd gl il 12 S

Jl Alpan o 5 jall da 3 L0

dagall Caghall aal (sl padlas )3 Ol 8l pall Aa 3 ealy j ala 3 Jelddl) de o Y Jeliill aga Jale 3 ) jall ds )2
Craxdinl [28] U 3l e 1S I i LY 55t Jelis sl Jasmi o) cangs (s sonll Jpall 3585 jpmnt b
1.5% el S 55 e (s A bl (a5l b o35 (Mgl e (60°C ,50°C ,40°C ,30°C) 4l s Sla o
da ) die 969 Avas Jundl e Ulias 3 600rpm Jelddll &l g0 2xe 9 1:7 <3l J sl 4si g 60min <8 1)
Gl 25850 G et s I A a5 iy a8 palaall ey cpa 2055 0l s il diiad 60°C 550 n
Alia SIS 31 i Jeli (e gl S el Sinall 353 53 ¢ sibeall dilee JSE o (S Allall 2 ) jall il
Gl g Lgle Liania il il 45 jlie JA (pe ZUY) Alpan b (lail Lgie iy Al 5 J silisall 40 o] Jlaial
(13)J8al) (8 im0 LS J5al) jass e Jaad Al (65°C) e et ool s Gila ja aladiul die (6 AY)

Rl S5 (e puanall (g gaall Jpall dya g gl al s

Sl Sy o iliadd dalad) ALA) 8 ) Sl Alailae 8 dilasl s Akl el D) s il
Gl Ak g Gane sl Adaiti g oacmalad) @B )l 5 Ao g 3l 5 ABESH 5 oo i) )50 el () i 3 Q) Jsaad) A A sl
Dty s OAY) Dl Giany s LS Jalaa s Sl (5 sinas Ay gaall o8 )5 (g2l o801 5 (5 saadl Jpall il 23
.EN 14214 5ASTM D 6751 4ical sall o duadlle lial ga 55 peitall ) I ) ibial)

Jarianal) 3l g (g ) J3pall 368y asiud
Ada il 3 g8 gl £ il g (AR iy 3 andalitall (g g i) (i N i

s (3.6ppm)ic 5 el 3 LAY () 5 A Hhall el <ligig 0 A 2928 a5 (0.85ppm) ad sall 2ic o jLE) Jas )
& (2.24ppm)edsall b el (Al Aejall Ll o jaaas Alle Galiaial 32 5855 Jiile (oS sl e gana () 3 e
sl sie sajite s L Al 5LV o)y (a-CH2) lisissdl de sama I a3 05 Jiall LY 4nds
2500 G 2gd A5 (5.3ppm) @dsall die g A adll ) Uy Galial i ) ases Gl (1.26ppm)
Jasad L Gl (S Ml ) o pumaall J pall ceslalinall (5 5il) (1) Cinda (e (S XS 35D (a5 2]
S 5 G il 8 el e e oY) o35 [29,30,31] okl il (s e D) il ) 3
Gl (59 5 o8 ) Jsall (8 i g0 LS (2.24ppm)JSE (e Wi CilS 5 bl (5535 3 40 gena5 (3.6ppm) Leiesd
A Al 3 LS Al i AN &y ) (e sl e

68



2Ame
FAMEY% =

0,
3acH2 < 100%

HNMR s & Jiall & il (e oS el JalSil) 4 :Ame
(8508 - @) il @ligig 5 JolSi 408 : ACH2

CilS Gua oDl Al (e AL Jiall <l yiad (I AEEN G aall (e Jygadll A Cliea o3 Alalaal)l YA (e
(14)J8E & i s ) 5 e 53 (%96.83- %95.20) 4l
TLC 4880 dkudal) L) & g1 ga S Ay BN ) (ha pudanall JJpal) 2589 (i

Aalial sl e S 8 (e Caeadin) Al Adagd) 5 el 33l yhall (e Baa) 5 488 1 A8kl L) 2 5350 K11 4Gy
U5 o 0 sbual€ 488 )11 Aadall L) je gl s KU aladiiusd o3 iiall o 68 50 5 laill s ) 48 el SIS g Aaliiall 5 Y Jelis
il (5ol 5l e B g1 3 sall A28 1 ARl L8 e ey S g Al ie 5 iy S0 ALl 5 51 Jelis il
¢ Alal iy 5l e 5l s o)l BB ) e 88 3l G Baadly 3 [32] clagin B S DA Sa g Laa )
GoA) axhy yiu) Jiall dali dady ikl e Ulasd gl ) L) dias (aleal ge Db ¢ 455 ¢ 45l
(15)J8a) 8 50 LS (FFA) i

2 ial) Jal) alasiuly s gaall 3l 358 g Ul

Syl JE) cOeli b spnll Dl ) 3 Al 5 Ll Ll o i iaal palliad sl o
Rlad) e diad oa s SO Aalla 52 G (e g8 i) 138 o a5 A w3l o) 5 GBI Gy A Lgalasial
sale) Gamal ehis 5 dleaall Cylaall ol ) (e elgiW) any Aaiall sl pen o3 5 (gsaadl Jopall jaasd (8 dagall
5. [34] sl ) el laall e dra el Balall 4paS 5 Giae IS U1 (8 5o S o Arl ) 5 28G5 4005 ye Ll
B 5 ddle dlpaall culS (S15 A5V Aduaall (5 siuey OS5 Al dra yiuall G sl (e il (g sadl J ) Aias ()
2y sl e as iy Sl lele Jeasiuall dagill ails 4 cuadl o) 5 Gl jlaadl Juadl g Japlisi 3ale) o5 5 e IS 8
33al 100°C 42 (ol S O (8 Rdat s Lol 58 Adiad s (Sl 5 Jsilinally dlue 5 sl pan oy 4 a5 JS ¢ sl
s gle Luan Al Cag ) (i (8 Jastinl 5 Goa 5580 e e s a8 500°C o) Ao () ddulS 5 cile b &35
Soloall da y Ay padll Gyl ol (D e L)y 1.5%. Jléall 38 5 e cals il Rl cagphall Juad) cals
L (16) JSE 3 LS ¢ (1:7)y 30 ) 5liadl duss € 363 60 2853 ¢ 60°C

==
== TremmEmzmapAnne g=mazanassss=ses = =&
IR St S R L N T AT i (i
1
2
5 3
ﬁ a U ‘
~ b i
_____ - e e " . | T 1 -\_7‘__,ﬁ,-I N
= = T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.0 59 58 57 56 55 54 53 52 51 50 49 48 rq,t? 4.6 4.5 449 43 4.2 4.1 40 39 38 3.7 36 35 34 33
1 (ppm)

65l 05 38 5] pumalaliial) 5550 () il 2 14080

69



bl J5aal) ae 453 Jlia 5 BNy y e pmne J Al ALenSll 5 A0 5l Gl ) 23 Jgaad)

VA Jall el ol Abalpdl agas asdl a8k Ll 5l al Al
Rl Sl ) Al
- 83.22 94 96.0 - % dlpasl)
0.8750 0.9000 D 4052-
35 0.899 max. 91 215 gm/cm-34its])
36 5.16 3.85 1.9-6.0 D445 240 450
37 125 132 130 min. D93 p oAl da o
38 0.11 0.14 0.80 max. ASTMD664 0il Apadlall
mg KOH/g
39 92.45 91 120 max.  Hanusmethod S5l dad
100 mg I2/ oil
40 5.0 2 - ASTMD 2500 p il ds )
41 -5.0 -8.0 - ASTM R RESS
D 2500
186.49 ASTMD5555- O sail) a8
42 171 +0.05 max. 95 mg KOH / goil
43 1.4546 1.433 - D6761 020 )Y Jalzs
44 0.10 0.02 0.25 D6751 Ol (s sine
(45%)
45 30.21 25 100max D-854 API
46 75.3 68.68 47max D4737 Ol 22e
47 0.012 0.022 0.5max D4530 58 (5 sina
48 0.01 0.02 3%max D-1747 slall (5 sina
49 5.5 7 - D-5555 FFA%
94.12% - D-7371 FAME
80. 97.02 - D-7666 % i (5 sina
50 02 w/w

70



il eaiaall g el 14 Jgaadl

A pall A1l patiddll) S SYL atill a0
@ sl J pall Biodiesel BD
Ldiall ¢y 50\ Activated carbon AC
Al 28V 2 g 4w X-ray diffraction technique XRD
goslall (5 S el Scanning electron microscope SEM
paliall sl (5 jaaiall Jidaill Elemental analysis of elements EDAX-mnapping
3L S el Transmission electron microscope TEM
gl ol 2585l Slasll s il Free faty acid methyl ester FAME
3 adl daall Galeal) Free Faty acid FFA
448 ) dadall Lal e 55 5e S Thin layer Chromatography TLC
sl peall i 425V Slea Fourier Transform Infra- Red FTIR
(erbalinall (55 5il) Gl Slea Nuclear Magnetic Resonance HNMR
3 sall 5 Ll 4.8, je ) dakaiall American Society for Testing and ASTM
Materials
23 g yiaal) 2 ) Strontium oxide SrO
e Jena a5 yind) 2 ) Strontium oxide loaded SrO@AC15%
15% xS s badie 52 S on activated carbon at a
concentration of 15%
ol B nanometers nm
I frying oil FrO
WS gl e Jane (i) S Tungsten oxide is loaded with WO3@SrO2
poti g yiuall strontium oxide
psminall Jasa Gua Al 2w Zinc oxide loaded with magnesium Mg@Zn@ O2
et g yiaall 2S gl e Jasa 1S5L) Silica is loaded with strontium @ SrO2 @S04
Gl sl e Jess oxide Si02

sulfites

[51] 8 Cu) g sane d gl (punhalinall (555l ()l Calal e Sl aal 5V 25 J gasd)

ERIR aelad LilaSll YY)
1 CH3 1.36-1.41 ppm
2 methyl ester(-O-CH2) 3.35-3.41 ppm
3 CH2-CH3 4.01-4.25 ppm
4 -0-CH2- 4.39-4.40 ppm
5 Alphaitc hydrogen 5.19-5.41 ppm

71



_ Sterol ester
120% ” methyl ester
96%
100% 86%
0 77% Triglyceride
w 80% 64% 60% .
w
S 60% -
E 40% - FFA
20% - FFA
- Di glyceride
% - i I
frash first second third Fourth .
recovery recall recall recall h“ ‘ _ Mono glycende
gla yiuy) Ol je 2ae N R T
Al (5 el I3l 3 5 200 116 JLA 8y 31 488 51 Aalal) Ll 2 53 5 S 115 JSA
e sinsall laal) sl Jopall g
claliiiuy)

pis ouilaie e (g2l Slia 150 Ay bl G5 )8 e Aliaady o g5 il Gl 55 e STO e sl o

98% S (g saall Jll 285 ) b alas Jual o Ulan s JSU QB ey e gomndl Jpall 2085 s
60°C 31 Aa 3 Ja5 Jsilisall aas ¢l 225 Cull (55 0l 520,375 Jléall daaS cilS il 5 okl bl e
Gl JBA Ga gl doaall 285 () w3l Jasaty (pualisall (5553 Gl e Jidall 5S1 600rpme O sl Jaxae

196.83% (s s S ) 5 (FAMEY )ilias

References

1.

Yusuff, A.S., Adeniyi, O.D., Olutoye, M.A., Akpan, U.G. 2017. A review on application of
heterogeneous catalyst in the production of biodiesel from vegetable oil. Journal of
Applied Science and Process Engineering, 4(2): 142-157.

AlSharifi M., Znad H .2019. Development of a lithium based chicken bone (Li-Cb)
composite as an efficient catalyst for biodiesel production. Renewable Energy doi:
10.1016/j.renene,2019.01.052.

Olutoye M.A., Hameed, B.H .2018. Synthesis of fatty acid methyl ester from used vegetable
cooking oil by solid reusable Mg1-xZn1+x02 catalyst. Bioresource Technology ,102: 3819-
3826.

Olutoye, M.A., Adeniyi, 0.D., Yusuff.,, A.S.2016. Synthesis of biodiesel from palm kernel oil
using mixed clay-eggshell heterogeneous catalysts. Iranica Journal of Energy and
Environment,7(3):308-314

Yusuff, A.S., Gbadamosi, A.O., Adeniyi, 0.D., Olutoye, M.A., Akpan, U.G. 2018. A
comparison of the effects of preparation variables on activity of composite anthill-chicken
eggshell catalyst for biodiesel production. Journal of Sustainability Science and
Management,1: 133-148.

Olutoye, MA., Hameed B.H. 2013. A highly active clay-based catalyst for the synthesis of

fatty acid methyl ester from waste cooking palm oil. Applied Catalysis A: General, 450:57-

62.
72



7. Jitputti, ], Kitiyanan, B., Bunyakiat, K., Rangsunvigit, P. Jakul, P.J.2006.
Transesterification of crude palm kernel oil and crude coconut oil by different solid
catalysts. Chemical Engineering Journal,116(1): 61-66.

8. Olutoye M.A.,, Hameed, B.H. 2011. Synthesis of fatty acid methyl ester from used vegetable

cooking oil by solid reusable Mg1-xZn1+x02 catalyst. Bioresource Technology ,102: 3819-
3826.

9. Liu, X, He, H, Wang, Y., Zhu, S., Piao, X. 2008. Transesterification of soyabean oil to
biodiesel using CaO as a solid based catalyst. Fuel, 87(2): 216-221.

10. Park, Y.M,, Chung, S.H., Eom, H.],, Lee, ].S., Lee, K.Y.2010. Tungsten oxide zirconia as solid
superacid catalyst for esterification of waste acid oil (dark oil). Bioresources
Technology,101(17):6589-6593.

11.11-Olutoye M.A., Hameed, B.H. 2011. Synthesis of fatty acid methyl ester from used
vegetable cooking oil by solid reusable Mgi-xZn1+02 catalyst. Bioresource Technology
,102: 3819- 3826.

12. Kafuku, G. Lam, K.T. Kanselo, |. Lee, K.T. and Mbarawa, M. 2010. Heterogeneous Catalyzed
Biodiesel Production from Moringa Oleifera Oil. Fuel Processing Technology, 91(11):
1525-1529.

13. Tan, Y.H., Abdullah M.O., Hipolito, C.N., Taufig-Yap, Y.H. 2015. Waste ostrich and chicken-
eggshells as heterogeneous base catalyst for biodiesel production from used cooking oil:
catalyst characterization and biodiesel yield performance. Applied Energy, 2 1:13.

14. AlSharifi M., Znad H .2019. Development of a lithium based chicken bone (Li-Cb)
composite as an efficient catalyst for biodiesel production. Renewable Energy doi:
10.1016/j.renene.2019.01.052.

15.Yusuff, A.S., Popoola, L.T. 2019. Optimization of biodiesel production from waste
frying oil over alumina supported chicken eggshell catalyst using experimental design
tool. Acta Polytechnica,59(1): 88-97.

16.Sharma, Y.C,, Singh, B., Korstad, ].2010. Application of an Efficient Nonconventional
Heterogeneous Catalyst for Biodiesel Synthesis from Pongamia Pinnata Oil. Energy Fuels,
24:3223-3231

17.0gungbenro, A. E., Quang, D. V., Al-Alj, K. A,, Vega, L. F.,, & Abu-Zahra, M. R.2020.. Synthesis
and characterization of activated carbon from biomass date seeds for carbon dioxide
adsorption. Journal of Environmental Chemical Engineering, 8(5): 104257.

18. Continuous Flow through a Microwave Oven for the Large-Scale Production of Biodiesel
from Waste Cooking Oil. Bioresour. Technol. 2017.224, 333-341.

19. Tangy, A., Pulidindi, I. N., Dutta, A., & Borenstein, A. 2020. Strontium oxide nanoparticles
for biodiesel production: fundamental insights and recent progress. Energy & Fuels, 35(1):

187-200.
73


https://dx.doi.org/10.1016/j.biortech.2016.10.068
https://dx.doi.org/10.1016/j.biortech.2016.10.068
https://dx.doi.org/10.1016/j.biortech.2016.10.068

20.Fonseca, ]. M., Teleken, J. G., de Cinque Almeida, V., & da Silva, C.2019. Biodiesel from
waste frying oils: Methods of production and purification. Energy Conversion and
Management, 184: 205-218.

21.Khalil, K. D., Riyadh, S. M., Alkayal, N. S., Bashal, A. H., Alharbi, K. H., & Alharbi, W. (2022).
Chitosan-Strontium Oxide Nanocomposite: Preparation, Characterization, and Catalytic
Potency in Thiadiazoles Synthesis. Polymers, 14(14), 2827.

22.Li, H, Liu, F,, Ma, X,, Wu, Z, Li, Y., Zhang, L., ... & Helian, Y. 2019. Catalytic performance of
strontium oxide supported by MIL-100 (Fe) derivate as transesterification catalyst for
biodiesel production. Energy Conversion and Management, 180:401-410.

23.Dada, T. K, Islam, M. A,, Kumar, R., Scott, ]., & Antunes, E.2022. Catalytic co-pyrolysis of
ironbark and waste cooking oil using strontium oxide-modified Y-zeolite for high-quality
bio-oil production. Chemical Engineering Journal, 450:138448.

24.Buasri, A.; Ksapabutr, B.; Panapoy, M.; Chaiyut, N.2012. Biodiesel production from waste
cooking palm oil using calcium oxide supported on activated carbon as catalyst in a fixed bed
reactor. Korean J. Chem. Eng, 29 (12): 1708-1712.

25.Mohamed, E. A, Betiha, M. A,, & Negm, N. A.2023. Insight into the Recent Advances in
Sustainable Biodiesel Production by Catalytic Conversion of Vegetable Oils: Current
Trends, Challenges, and Prospects. Energy & Fuels, 37(4): 2631-2647.

26.BAIDI, A, NASSAMOU, M., & BOULAL, A.2021.. Etude de I'effet de la nature du catalyseur
hétérogéne dérivé de la biomasse Saharienne sur le rendement de la trans-
estérification (Doctoral dissertation, UNIVERSITE AHMED DRAIA-ADRAR)..

27.0gunkunle, 0., & Ahmed, N. A.2019. Performance evaluation of a diesel engine using
blends of optimized yields of sand apple (Parinari polyandra) oil biodiesel. Renewable
Energy, 134:1320-1331.

28. Wibowo, A. A., Mustain, A., Lusiani, C. E., Hartanto, D., & Ginting, R. R.2020. April). Green
diesel production from waste vegetable oil: a simulation study. In AIP conference
proceedings (Vol. 2223, No. 1). AIP Publishing.

29.Silva TA, de Assunco RMN, Vieira AT, de Oliveira MF, Batista ACF.20109.
Methylic and ethylic biodiesels from pequi oil (Caryocar brasiliense Camb.):
production and thermogravimetric studies. Fuel,136:10-8.

30.Haya Abd Shaker, Mariam Fawzi Al-Baydani, Ahmed. 2023. Identification of some
characteristics of Cladophora sp. And testing its efficiency as a source for biofuel
production. Samarra Journal of Pure and Applied Sciences, 5(2), 173-189.

31. Mustapha, A. 0., Adebayo Danladi, ., Abdulrazak, A., Adebayo Bamgbose, 1., Dare sarumi,
A, Tinuke Adeyemi, R., Gbenga Oladele, S., & Bolakale Ayoku,. 2022. Optimization of trans-
esterification processes from three local raw materials using a calcium oxide-based
catalyst. Samarra Journal of Pure and Applied Sciences, 4(1): 43-60.

74


http://refhub.elsevier.com/S0016-2361(17)31115-8/h0240
http://refhub.elsevier.com/S0016-2361(17)31115-8/h0240
http://refhub.elsevier.com/S0016-2361(17)31115-8/h0240
http://refhub.elsevier.com/S0016-2361(17)31115-8/h0240
http://refhub.elsevier.com/S0016-2361(17)31115-8/h0240

32.Leung, D. Y. C, & Guo, Y.2019.. Transesterification of neat and used frying oil: optimization
for biodiesel production. Fuel processing technology, 87(10): 883-890.

33.da Rocha, G, Colnago, L. A,, Moraes, T. B, Zagonel, G. F., de Muniz, G. [. B, Peralta-Zamora,
P. G., & Barison, A. 2017. Determination of biodiesel content in diesel fuel by time-domain
nuclear Magnetic resonance (TD-NMR) spectroscopy. Energy & Fuels, 31(5): 5120-5125.

34. Tobio-Pérez, 1., Dominguez, Y. D., Machin, L. R,, Pohl], S., Lapuerta, M., & Piloto-Rodriguez,
R. 2022. Biomass-based heterogeneous catalysts for biodiesel production: a
comprehensive review. International Journal of Energy Research, 46(4): 3782-3809.

35.Hayyan, M., Mjalli, F. S., Hashim, M. A., & AlNashef, I. M.2010. A novel technique for
separating glycerine from palm oil-based biodiesel using ionic liquids. Fuel Processing
Technology, 91(1):116-120.

36.Lee, ]. Y, Nagalingam, A. P., & Yeo, S. H.2021. A review on the state-of-the-art of surface
finishing processes and related ISO/ASTM standards for metal additive manufactured
components. Virtual and Physical Prototyping, 16(1):68-96.

37.Kumaraswamy, J., Kumar, V., & Purushotham, G. 2021. A review on mechanical and wear
properties of ASTM a 494 M grade nickel-based alloy metal matrix composites. Materials
Today: Proceedings, 37, 2027-2032.

38.Song, S. S, Tian, B. C., Chen, H., Chi, Z, Liu, G. L., & Chi, Z. M.2022. Transformation of
corncob-derived xylose into intracellular lipid by engineered strain of Aureobasidium
melanogenum P10 for biodiesel production. Renewable Energy, 200:1211-1222..

39. Al-Tikrity, E. T., Fadhil, A. B., & Ibraheem, K. K. 2017. Biodiesel production from bitter
almond oil as new non-edible oil feedstock. Energy Sources, Part A: Recovery, Utilization,
and Environmental Effects, 39(7):649-656.

40. Rutto, H. L., & Enweremadu, C. C. 2011. Optimization of production variables of biodiesel
from manketti using response surface methodology. International journal of green
energy, 8(7): 768-779.

41. Aboje, A. A, Kovo, A. A, Agbo, A., & Adeniyi, O. D. 2019.. Optimal process conditions for
enhanced Co-solvent based transesterification of tigernut oil.

42. Aboje, A. A, Kovo, A. A, Agbo, A., & Adeniyi, O. D. .2019. Optimal process conditions for
enhanced Co-solvent based transesterification of tigernut oil.

43. Mustapha, L. M., Shago, M. I, Burhanudden, R. H., & Suleiman, G.2021. PHYSICOCHEMICAL
ANALYSIS AND CHARACTERIZATION OF BIODIESEL PRODUCTION FROM RICINUS
COMMUNIS SEED OIL. FUDMA JOURNAL OF SCIENCES, 5(1): 404-410.

44. Patil, P. D., Reddy, H., Muppaneni, T., & Deng, S.2017. Biodiesel fuel production from algal
lipids using supercritical methyl acetate (glycerin-free) technology. Fuel, 195:201-207.

75



45.Xue, S. ], Li, X. C, Huang, X, Liu, ], Li, Y, Zhang, X. T., & Zhang, J. Y. 2023. Diversity
investigation of cultivable yeasts associated with honeycombs and identification of a
novel Rhodotorula toruloides strain with the robust concomitant production of lipid and
carotenoid. Bioresource Technology, 370: 128573.

46.Song, S. S., Tian, B. C, Chen, H., Chi, Z, Liu, G. L., & Chi, Z. M.2022. Transformation of
corncob-derived xylose into intracellular lipid by engineered strain of Aureobasidium
melanogenum P10 for biodiesel production. Renewable Energy, 200: 1211-1222.

47.Wauton, I, & Ambaiowei, D. 0. 2022. Production of biodiesel from waste oil using a
catalyst synthesized from waste clam shell. Ife Journal of Science, 24(2): 199-210.

48. Hasan, M. M., Rasul, M. G., & Khan, M. M. K. 2022. November). The effects of slow and fast
pyrolysis on the yields and properties of produced bio-oils from macadamia nutshell.
In AIP Conference Proceedings (Vol. 2681: No. 1). AIP Publishing..

49.1kpe, C., Udoka, A, & Ogu, H. 2019. Optimization of biodiesel development from non-
edible indigenous feedstocks in Nigeria. International Journal of Biotechnology, 8(1): 84-
92.

50. Senapati, S. K., Mishra, B. P., & Biswal, S. K.2019. A Study on Tribological Properties of
Mixture of Fatty Acid Methyl Ester (FAME) Derived from Various Vegetable Oils. Indian J.
Tribol, 7:: 23-26..

51.Leung, D.Y. C, & Guo, Y. 2019. Transesterification of neat and used frying oil: optimization
for biodiesel production. Fuel processing technology, 87(10): 883-890.

76



Samarra J. Pure Appl. Sci., 2023; 6 (2): 62-77

Ghaith M. et al.

IRRGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Joumals

p ISSN: 2663-7405

www.sjpas.com
e ISSN: 2789-6838

Preparation of biodiesel from used frying oil using strontium
oxide catalyst loaded with 15% nanoactivated carbon

Ghaith Mustaf Mohammed?!*, Omar Yassin DayeZ2, Imad Taha Bakr!
1- Department of Chemistry, College of Science, Tikrit University. Salah al-Din, Iraq
2- Department of Oil and Gas, College of Petroleum Process Engineering- Tikrit University. Salah al-Din, Iraq

Article Information

Received: 4/7/2023
Revised: 23/7/2023
Accepted:12/8/2023
Published:30/6/2024

Abstract

Keywords:

Diesel fuel, bio-diesel, used
frying oil, trans-
esterification

Corresponding Author

E-mail:
Mobile:

Biodiesel fuel is one of the types of liquid fuel and an alternative to
petroleum diesel fuel in internal combustion machines. The current
study is among many previous studies in which different types of
biodiesel fuel were prepared and analyzed using local and inedible oils,
vegetable and animal oils. A new heterogeneous basic catalyst SrO
loaded on activated carbon SrO@AC showed high catalytic performance
in the trans-esterification reactions of used cooking frying oil (WFO). The
best yield of 98% by weight was obtained from fatty acid methyl esters
(FAME) from biodiesel fuel with specifications conforming to the
American standard (ASTM D 6751 EN 14214). The best experimental
conditions were obtained, which were at a catalyst concentration of 1.5%
and a methanol to the oil was 1:7, the time was 60 minutes, the
temperature was 60 °C, and the ratio of carbon loading to strontium
oxide was (15:100). The catalyst was used for four different variables,
and the nanocatalyst was diagnosed using the following spectral
techniques (FTIR, SEM, EDX-mapping, BET, TEM, ) Biodiesel fuel was
produced and the fuel was identified by spectral techniques (HNMR,
TLC) and its physical and chemical properties were studied in terms of
density, viscosity and acid number of the frying oil, which was (0.926,
2.1mgKOH/gm, 40.2).




