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RESEARCH TITLE

Protection of Iron Against Rust and Corrosion Through Copper and
Zinc Coating and the Effect of Soil Type

Abstract

This study aimed to protect iron from rust or corrosion using copper and zinc plating and to
determine the effect of soil type on increasing iron corrosion. The experiment was conducted
in the Chemistry Laboratory at Al-Dalanj University. Three types of soil (clay, sandy, and
rocky) were used, with 500 grams of each soil type collected from the surface, middle, and a
depth of 50 cm. The soil samples were mixed together (each sample was mixed from all
three levels) and then placed in a glass container (basin). Sufficient distilled water was
sprayed on the container, and iron wire and iron wire coated with zinc (Zn) and copper (Cu)
were immersed in the basin for 10 days. The effect of the soil on the iron was observed, and
which soil caused the most corrosion of the iron. The results showed that the zinc coating
was unaffected by rocky soil, while the copper coating was affected, forming few corrosion
scars and causing the coated wire to adhere to the soil. Clay, sandy, and rocky soils did not
affect the zinc coating. While copper plating was affected in rocky soil, producing few
corrosion scars, the plating wire adhered to the soil, and the soil bonded to it. In sandy soil,
the copper plating was affected, with the soil adhering to the plating to a high degree, and
the soil absorbed the plating wire, turning it reddish-brown. This indicates corrosion. In clay
soil, the copper plating produced clear oxidation and corrosion scars, and the soil adhered to
the plating, but to a lesser extent than in sandy and rocky soils. The study recommends using
electroplating as a treatment to prevent corrosion in metals because it is inexpensive, cost-
effective, and economical.
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aaial Adlide Alas 05 A aalgi (sMlg Glygls gl Gy el Gansll lisSe el b aBla) Alggu
ISy pmanll 4 Ggiaall slal ) Al U e %38 532 528 Bysedall caill g ) L) A
Jary Bla JST (e a36S aaladind die sl sy STy Loelally Aoyl asbeladiod Sl oda (e 585
Joaslly el (& sy (Sl SLall Joagill 3y 4 Al aalid (e Liads calsgun plual JSE Lo
Mo il B Gaay JSUie Cuady llanu] oS Y A€ dedY aumdhy Opll e a4l uauy lsean
(2017:8a)) Ao guu gall) ¢ LgBliiin)

568 1aall (e dglaally laally Ldlal) daleal sppcaatl waall o e pand) faa Al 8 anladind 2y
daps pd)l dedaidll dullaall 8 padiiny « Jal€ IS e palaill o dasy vaad) 2ol ae delill e Jasy
H(2017:5a)) de g sall) Lintiia 53855 IS 1Y) Lgd img yugl) o830
Materials and Methods : 3 khllg 254l
Chemicals :diluasl) ol gall
solidll)aba Zn Goayla (3sause ((LOBA Chemie Bombay India %95 sslall) ciba Fe aas clus
LOBA Chemie Bombay ) .HCL (5)¥se <liysi<g 06l (s « (LOBA Chemie Bombay India %97
. G¥se H2804 i<l ymea ((LOBA Chemie Bombay India) .(5¥s« HNO3 clijill jmes ¢(India
BRECKLAND Scientific ) jil/aa5 .NaOH agngall w5508 ((LOBA Chemie Bombay India)
BRECKLAND Scientific ) jl/as 5.CuSO4 (ulaill @lipnS Joaa (Supplies. Thetford, Norfolk
~oelad @l cans el o Supplies. Thetford, Norfolk

Equipment s
200 ¢ do 40 Jirw Lals) lelSc Ja10 8yum dalaw (el 00 (ol Dlshaud ccagul Jalss ¢ jlaal il
Juagi (elas DL o(dalsd) Aplas caas Bydiea ¢(BauSia) iled Lgr an 5 () was Aakad culia Ol (e
e ls “_FD@S J\:ﬁ Jaa 4@31& @J)ﬁ é‘” ‘L_?’)@S
Preparation of Samples :cliwl) juaal
Gl Gl 338 28 sadd leall Zn cpaylal) Bsnsa (e pal paa ) Gl (Boea (o pha 2aly il
Capal o . (5a] 5ae A2 48 sl Gl Ayl S5 Loagly sS0al) S5 (uiing Fe aaal) 5ol ae paall (it
BsSadll Slly ikl ey

2Fe(s) + 6HCl,q) = 2FeCl; + 3H,
Zn) + 2HCl,q) — ZnCl; + H,

e sy A LYY sl (b Ay se HNO3 chijill (mes ) chial aasll Slaws (e aha 23l
Zn Geaylal) ae dopail) el & Jelil) ju ddaadleg 2l
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Zn) + 4HNO3; - Zn(NO); + 2H,0 + 2NO,
Fe) + HNO3 conc —» Fe(NO); + H,0 + NO,
Electroplating : )¢Sl $2Uall
JagaS wan g seanS Gulas dlla aiagy o 250 daw ul€ 8 CUSO, Geladll GliyS e Jolaall yuian
Ais gal) G Jaay i duyeSl sl cleSly cLgSl jaae (Fe «Cu) D) Juag Jolaall il
DY et 5 AT Anad b (st 6ol lBlL5) Anad IS b sgall B il g s ew el
e ls 24 834 3o [an 025.0 NaCl alakall =le Jolan & Ll
Zne) + NaOH - Zn(OH), + H,
Fe) + NaOH — No reaction
Ll plgil ey JSEN ) apaas
Determination of correction effect according to types of soil:
Gy Sy &5 IS aba 500 alaals (Apdea ¢ Lokey ¢ Luda) L5l e plal D 3T 5 Al (ST A8 jed
Al jats sl slal o 288 B0aS) gy (Umsn) eale) sl 5 IS 8 lgnas @ ey (DA lgiesdl)
a1 sy (asl0) 08 ads sl G (CU)oulailly (ZN) complalls Jad)l sl @llug aaal)
a5l Al ey 2al JSB oy Lagls aile
Results and Discussion :dadlial|y giliill
e 5l saie Jeli vie il deala Janas Wigads Lolial 5 Ghhll 3 S s W By cliel) @pean
4 4allly dady 28 Jg¥) dadall cllgindl il o€ %10 <Xy % 100 NaOH S5 agngeall maSoan
ey mady S (Cleli) Chuncn e aelaiy 5Sm ol aady Alllia o 2a Al DA G LGl
Loty - agadgaall 2uSgy08 Jolaa (8 Creaylall JST clllia o s 1y (Dlela) las (s e el S
i 13 Lo Jaadle Jeli aagy Yy Baadle ol clllia (ol 4d) aa ARl die ARdEs 123 40l 3y dado
casdgaall 1S yne Jolae & aaall Taa 29ag pac

H(laa) sl Loy an 53 leiyg s dadad mags (1) Jsas

algall Cyh4l) )6l
Fe203 wilpall s | e‘ﬁf 555 mles | ;ﬁ\ -
4.1 48.9 | %98 Sy H,SO, a5 (1)
0.2 48.7| %98 <y H,SO, 48.9 2)
0.1 48.6| %98 <)« H,SO, 48.7 (3)
0.5 48.1 %35 HCI 48.6 (4)
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2 dupmally 1 anadl) e S (3 sene dsud oy ohd clllia o a5 (1) Joaad) 3 ol il DA s
FeCly (e 25l anly dlling (Sh jeal M Joad pada jheal Jslaall Ols 20l (hysé clllia Loty 3 4l
9 ol FeClyaaadl 2slS ey 0s€ asl diday sl aad (KB Gy @iyl Gaas o s 3y
SV Ol b L Calpdl) ae Jelin prmeall oY @lldg s 4801 L) deay i 53 e g Giledl
(> 0-1) las 4L Culos 4 Fe Lila o cllligh Aaylly 20EN cpiopntll b W caguld) Gaahl) 05S5 LAl
S s sads Jelin HCL Gaes o and )l g Fe,80, sasall Jll Jolaad) Osls wadl) hsil) e 12
delis .l sl e sl oyl Hy acleass FeCly UsSe 200 a0ty S ool oo adl o5l
Sl sngll (meny aall V) dlabeall (585 (o) (Keo A H S0, pimes (o ST 804809 Aoy HCL (aes
faa ax 4.1 Jlsiey ey 253 Al O3el) Y pasaadll ang o dida)l dlly L Juadl il Jaey 45y
s JSH claa oy dmele didee JSEI LAY Coylatl) 8 8 8 Lty Ak A3y 8 OIS sl Y Cileds

(19895 dadal lig) Tanall gy Ginay A AE0S0all Alinall gacall Ll Lo sgie

ol mds ke 355 anally a8 a gl gl Gann Jelis g (2) oo

Sl Dl Bams [Usa HCI 355 e linall 2gall
dady 15 3 e/ el Fe + HCI
sy 15 Jaman [ Jse 0.5 Fe + HCl
dads 15 3aass [ Jse 0.25 Fe + HCl
dads 15 3pwd [Jsa 0.125 Fe + HCl
dads 15 3y [Jgal Zn + HCl
dgdy 15 3o [Js« 0.5 Zn + HCl
dads 15 3aas [ Jse 0.25 Zn + HCl
dads 15 3amas [ Jse 0.125 Zn + HCl

o L FeCly (e asul ) ccals sl Jolaall 0sly cghan Jelis clltin of a3 3(2) o8y Joand) il o
e Xy Hy Sle selaaiy cais hsty delis ¢ Ay delis dny ol XSy saymall el maly Jelis el
Bl il Gra)lall delss o 3auw /e 0.25) paidiall 3Sa s cully aaly delss 2aliy o (alal)
o) baasie a3 Cus T e da waall Ly NaOH xelilly aleal) HClebslSs jugl) Gaes aa g
alsad) @lg g lall s (8 Laiy 38 6 el HCL cbyglSs jaell e pe 2N Gra)lall juaic dels
o2 35ay Jally culaill B el Gaill Jale i elay Glld di8s 20 sl haugiall a3l OIS ddlas
Bgems Cpnall el Alla sy JSEI das ) Ga3l) oy LalSE Adlend) leslls ddhad) clind) (8 cpaledl)
Gy pwada sl ) dsbaall 05l Joa3 Cam elay s Jelal) of (Fe + HCI) dpadll 3 LDy ile
Sy pealy Jelis 2aliy ol AU 5l 8y . meal) dp 53 il JSED dags elldy FeCly aaall a6 oy
Jelis lilia adlgll 8 oSly 8aymall call jelay ol QIS Jga 0.5 (midie oIS 580 Y delis clla dakl b
Gl Caglall Ledt cand Gy daall e ST, Walis 51 cpmylall aee of 120l L meally aaall oo L
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Ll Jaly sas Ol saleS mleasy Ll JSBy Yy Guaplalls Sl 3l Y L(HCL Gaes) Jbedl) Jalad)
Dlda heas VL lgalag Aol Jals duda)l i) 8 ceayladly oDl mleay « pulsally sbaall cil€ady canlU
Sl skl sl Jeds Sty Y Ll Jiby oag wosll (e degicad) dsally @l Galail) e aal)

Al oYy Aasel) sleall b Ladticeal) gD peliasg A€l il 8 Baem Galaill,

tculi 0y 4 Zn 5 Fe aa HNO3 clijil) (mes Jelis gy 3(3)Jsxs

dady [l A lanal) gl
dzdy 3 Fe + HNO,;
A8y 3 Zn + HNO;

Ona)a) e Laiyy aal) ae bl paes Jeli de paaly aadle delis sy ol o 223 1(3) Jsaall P o
itia o} S 138 .ZnNO3 (e galy caadyy yane Clll 0 NOp Sl selaaly (uund ciics s delis
Jaall e gs3 1305 Zn NO3 sl il (55855 lanall e il IS

10e250 das ulS 8 Galail 5la aaall eSOl dilae gy 3(4) Jsas

8 ) IR () Luead (+) dxmal .
dgds 15 <led 0.5 Fe sl Cu el 1
dgds 15 g 3 Fe sl Cu el 2
dzdy 15 clsh 6 Fe el Cu el 3

Gealall acliy aeY teal Hla A8lail) aay (Slg dgud bl ogls aeli DUl JSE of an3 2(4) Jeaadl DS (e
aeY b dilaill aa (olll Sguly ael Glldl o 2 cded Balls & L clsh 0.5 midia) sgall G cudly
Y ieal al 28U sasg dgud i) Gsly Guall) i DUl I8 Wing oY) dupaill (ge dagad Sy ieal

g 6 gl B8 s cdly s ddall cliews 4xSly

tas 10 )8 ey sl & (alailly Gaeaplall DUl JSE meiags 3(5) o8y Jgos

Ol &34
LAl g
Jsty ol Jst Lydea
S s Ak
Sty o Kb Al

JSB bt (555 elaally DAl il Leiy djacall Ll Greaylall oD ity o adf aai 1(5) Jsaall DA
e il dlulag Ll oDl el guailly AL

OsSs Al Ll 8 5 el Ul Lai L oualall oSl il o £aally dkelly daall L5l W
Glail) g elaally DUl il ddeyll Ll Wl Ladde (il elulay Aol el el geally L OB @l
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Ll Wl L JSE agag e ey . pesall )l ol Madd) @llad) & Gl cuydng saad dany oDl dpl
Ll Glail) e Jo assly DUl Lopll slailly cpaaly JSTG 52l il (468 Galaall oDa aaid Ayl

iy b))

80 - 100 -
60 1 B e 80 7 CETSEON

60_ 4l
40 - TN LR

a0 L
20 - Al 20 A . )
0 0

1 i. 138

% IS A gl dacall % STl &giall dpusil)

Conclusion :4dalAl)

Do G e 3B Sloagts @l s ) Auhall leags 8 Adees Al iy culaill il DA 0 plal) B
Claamsially SIS Gy lically dpalai®¥) JSLaLD Jal ikl G sslisa) 5 Jlaall 138 3 cpanlally sl
JSEI (e gyl dlen (Sasy Jndll S (olaall i sl ilimay dsbosal) alaal) 3 ilally pueally

Bl il LY asll 5oy B 8 Ll gl olg eladlly aealad) (53l DUall Lgia Byka Bax

raalall
Ll @l pall 1Y
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