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Green synthesis of silver nanoparticles using the Acacia plant and their
application as a protective coating against iron corrosion.
Assistant Professor
Yasir Mahmood Yasir Hussein
Al-Mustansiriya University — College of Basic Education
yasirmahmood@uomustansiriyah.edu.iq
Abstract:

This study explores the potential for developing an eco-friendly
protective coating for iron using biosynthesized silver nanoparticles
(AgNPs) produced via "green synthesis" with Acacia plant extract. The
study aims to leverage the unique chemical properties of the plant extract—
acting as both a natural reducing agent and an effective capping agent—
thereby eliminating the need for harmful chemicals and supporting green
chemistry principles by reducing the carbon footprint of industrial processes.
The prepared particles underwent a series of rigorous analyses: X-ray
diffraction (XRD) confirmed the formation of a high-purity face-centered
cubic (FCC) crystalline structure, while scanning electron microscopy
(SEM) images revealed a uniform distribution of spherical, nanoscale
particles ranging from 10 to 25 nm in size. Additionally, Fourier-transform
infrared spectroscopy (FTIR) confirmed the role of functional groups (-OH
and C=0) in stabilizing the particle structure and preventing agglomeration,
which could otherwise compromise coating efficiency. In the practical
phase, immersion tests were conducted in a 3.5% sodium chloride solution
for 48 hours to simulate the harsh saline corrosion conditions to which iron
structures are exposed. Experimental results demonstrated the nano-coating's
exceptional ability to protect the metal surface; the iron corrosion rate
dropped significantly from 0.0003125 g/cm?sh for uncoated samples to
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0.0000833 g/cm?sh for nano-coated samples. Based on these data, the
protective coating achieved a corrosion inhibition efficiency of 73.3%,
indicating that the protection mechanism relies on the physisorption of
organic compounds onto the metal surface. This indicates that the protection
mechanism relies on the physisorption of organic compounds onto the metal
surface, creating a robust barrier that prevents corrosive ions from reaching
the metal substrate and reduces the activity of detrimental electrochemical
reactions. The study concludes that integrating nanotechnology with plant
extracts offers a sustainable and effective technical solution for protecting
iron.

Keywords: Nanosilver, Acacia, Iron.
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(Immersion Test) jaill 4das JSTl daglia L)

YV



\_

g :
- ¢ - Print -ISSN 2306-5249
J O B E ; ). Al ?JM‘ Alae Online-ISSN 2791-3279
“ Journal of Basic Science — assils g sul

LAYV EEA/ AT YN

Qh??

\

J

Olaall Aaglia vl deiiced) Aol Gylall ST e 1aaly peall daadas HLadY) 3
S e Jlae 8 diaedll @il jee o ikl adiedy (JSEI cllead Sl
paiin) (andl 138 80yl ol hand) o Jualall il lie Gl S csaasa duie) sl
a5 ol ele dapll dglie Ly Jie 43581 %V.0 5KNACH agagall 2yglS Jolas
gl g dalhaall il (s g @l leds) (8 Jlad dacss

o Jpanll 88y gy e Wadlael @ Al ddlaall Laaal) lial) jacassy doleal) o
dnie) il (asmageal) 2y0l) JSBI Jolae 8 JalSIL Clinal) pasd @lld aey . S O3l
& dadand) JSHY gls &Y Calatiy il A5 ¢yl sae ol die Ldelu £A saaae
a9 J8 Al 339 O DA mi - Sl Ol e Jgeanll Giglly cuiatll dilee alad
cgilll oDUall Adled e Bdige 2 (Mg (ST Jaee lis yeal)

daslie Cpent 8 Ll Ladl) Clames 90 e danaly Bgum a3 LEAY) 13 el
Juais Gl Llaall Cpeens e Sl aad 9350 (s Jane Laliail o)) s (JSEL ayaal)
(Thomas & Davies, 2024) .45l Glawall piasdl) Sl

saadly JST daglia sl guilis

idacdsy JSEI (e paall diles 8 (AGNPS) Ll dadll Cilasen dida dled lad) o
Ji Gliell O)g & A8 Ldele A 82 (NACI) agmgall 2)0lS Jolae (4 Gliall je
cliall e JS ST Janag gl a8 Glang ¢ paad) aasg sanl)

oAbl el AGNPS o dallaadl il G aaly U1 bl cjell Gua
:AgNPs

Lgilll Aial) Cloyeny dillae dgilie dieg Adladl) je aoall Aual JSTI Aoglee ,las)
g J8 Oygll el 20 Aelu £A Bad agagall 2)glS Jolae 8 Laajee ddacdsy (AGNPs)
(Singh et al., 2021 ) .4 JSBI Jazag Osl) (1288 Glung yaal)

v TIYe (ool JSU Jaee (uSay Laa clgi)s e a0V 0 i tdgdhall e duall e
e

Gy ST Jane Sy Lan gy (o Dot an +.vf b AGNPs: o dyllad) dial) o

U’Q/P v AYY
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dadl) Glasn (pe 455Sal Lleal) dindal Adlal) 5ol e (ST Jaes & oalady) s S5
LA gilal)
ool | dsiall A OMah | s 30 | JE O Al
(wlelw) | (%) Gash el aisd ad and)
48 3.0% 0.15 4.85 5,00 | dulha pe
48 0.8 % 0.04 4.96 5.00 |2 Aulkaal
AgNPs

dalbia ) dial) g dallaal) diall G @A Caw (2) A8 dsoa
(Inhibition <l 8eUS Glum o5 cJsanl) (8 dawagd) Ojsll oo il e 2Ly
;40 Alaleall Tady (AGNPS) Lgilill dadll Cilases AaalEfficiency)
Oyg O [ (Aalladll duall Gy (a8 — Ll pe dnall Gy a#)] = % cudill seUS
Voo x [Aahadl e dual)
(lbd) duall %A Jlae Llhadl e diall Glash %¥.0) diisd) Ul e 3l
e B (PIA %YYLY caly AGNPs dak bjis Al Llead) 80U of il cjekid
Gy Jals 0pe B gl Slaall Aol 5 Lae caldl davgl) 8 delu £A oyl
2l JSU Ve e S S8 Jlay
s Ay pal) 4 jlial) g uilidl) Addlia
yoall Llaa 3 ehpndl) cilhid) dlels Joa Eoall diad) GV ezl 30
3 3ly elie ey Y] e paliiud) 8 ciliall 5% Al S5 Cua (JSE G
- ST dasssl asaa (e
(Pradityana Jis duasyall cluball ae (3.5% NaCl) ald) Lol 8 Lails 45)lae xie
) e Al LY 4 s ouw (Bahar et al., 2024) 52016) et al.,
L laaial %)€Y 5 % Ga Gl 8ol lahal) s Gus ¢dleal) 52US a8
Gl 138 g W %OVYLY iy 8olS Lialysy il Wity cdudaalll Sl <l Qi)
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2l S L s ¢ oaSIp aniS Aol £A 30" paad) SLad) damgie o laly slael )
AV AilaS 508 lulidl) g dinads & ity 2Y) Jigh Luadly
(Ituen et al., 2020) dus Jia chaiasls Ualugl sl ) lahall ae &l vie Ll
S el GERY) 13 g (%Y. — %90.Y) el 5ol Aahall s cula 2@
555 paliiud) gv 5l o Sl ¢ aldly melall Calasll  JSBI Aialinn ok
bl (&l e an L aedll b e (Physisorption) slne) daa Caiss &8
LulsY) @ls @lagl jen Jea (Karki et al., 2022) dap audl b ge Lo Y cAgalall
LalSY) il dgpaand) CLSall 538 Joa daalal) Wb (o e cddalide Cand daglaia
Adba) ZASH Cagplall 8 dast Ll vies dles g o
(Conclusions) wlaliiiuy)

da€ LulsY) Gl paliies aladinl ' eadl) sl ddee @bl duhall cmas)
Cligd Jagatl JI5a) JalaS Rlle 50l Jand Galiiond) of il cadl Gua (Bl Gavea
Llle ol <l (AGNPS) Ll b ilasa ) 48l

o Jsasll (SEM) mulddl 551 pgaall e dugilill Cilawanll (aiS ekl —Y
Oe 3% Len ¢ agili (YO0 o) (G gt ddbide alaaly puilaie g @3 dugili Clases
el die Jelall 5l (e djg mdand) Aalise

(sl o ) Galitall b clSHall (ggall Sl e (FTIR) iy g =Y
(e b ¢ (C=0) 5 (OH) clegass e (Capping Agents) dsdas i Gilee ua
Aok diiey sl bl (aay Glasaaldl JiS5 (50

&b Bl U el (%Y.0) amaseall w1yl Jolaa B yadl) dappla jLadl) -t
S oAdbdl cliall & JSEI Jaee gmidil Gus (@l SheS Dles Sals ég
dgllad) e il 8 GeZan fan (o0 TIYO) 5 Alee GeZaus fan (a0 e 0 nAYT)
Lol Rasany 3 Lypon Lo o 13

Sleilia) Ao clasall §8 (e Ao o ¢(%VT.Y) D JSUI s 50 cal-o
sl gk s Agigag Byieen dudly Ak JSg JSHI gl A3 wiar Les cuiall mlan
Aelu (£A) 3adl Siedl)
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ey e IS5 JSEI Jaee Julis e 5006 cAlalSie len daghiia jig Galiiveal] Zogeanl)
Aoalal Lalug¥) b JSE e dpleall daltices 3iS Dlal) 138 (5908 S5
Silna o)
Auls el Dl dhali & Ll Aadl) el ol 435 s sk e Jasll -
Ll mdacdl ae Lgilill daal
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