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The use of composites coatings for inhibiting the chemical corrosion

in metallic reservoirs

Abstract:

The research aimed the identify on level of nanocomposite coating of a steel
alloy that used in manufacture of mineral reservoirs for the storage of oil products in
the oil products distribution company (Opdc.).. The metal was coated by epoxy
composite reinforced by hybrid particles. The chemical composition of alloy was
characterized by using spectrometer OE. The topographic and surface nature of coat
material was studied by atomic force microscope (AFM) and optical microscope. Also
a cognitive scale was prepared from (hardness, adhesion strength, chemical corrosion
tests as well as electrochemical corrosion test. It was found the type is (St-37), it’s a
low carbon steel according to (ASTM). It was found Hardness of coat increase with
increase of reinforced ratio and the adhesion strength of coating (232 Psi). Chemical
and electrochemical corrosion tests have shown the efficiency of coating in corrosion

inhibiting and metal protection.

Keywords: Corrosion, Epoxy, nano MgO, Coke Coal, Chemical and
Electrochemical Corrosion.
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(ASTM)
daadiocal) Al Al quS Al (1) Jga
Chemical Composition Analytical wt %
Fe 98.89
C 0.16
Si 0.07
S 0.02
P 0.01
Mn 0.71
Ni 0.001
Cr 0.04
Mo 0.08
Cu 0.01
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Surface hardness

Shore -A (No.)

Reinforcement ratios wt.%

(Epoxy resin) +(1%hybride) 79
(Epoxy resin) +(2%hybride) 80.2
(Epoxy resin) +(3%hybride) 84.1
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Coupon samples Adhesion force (Psi)

(Epoxy resin) +(3%hybride) 232
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= _____________.__.;'L:J————__—___ e
(s g sl JSUl) (4) Jsdd)
(Hasl) JSUl a8 (4) Jga
Time of Oil product
immersion
Gasoline Gasoil Kerosine
(hour)
1 20.78 19.95 20.32
3 20.78 19.95 20.32
24 20.78 19.95 20.32
48 20.78 19.95 20.32
72 20.78 19.95 20.32
96 20.78 19.95 20.32

A8



Ahadl) ) pll 5 & gal) Al 20 20 (3) -26 sl

29

L e S S S — .
- ~#=(Gasoline
Elzo.e :
% 204 1 A — == Gasol
- - £ = L W A -
L2021 =i=Kerosine
£
3 Y a1
g 198

196 -

194 4 . i _ ,

1 3 Lt 4 n %

Time of immersion (hour)

) Gad O3sh Bbd G A8 (5) g8

sclaliiiay)

4 ol Balall Jalas s &5 631 3 gally aae i) A 30l ) ae o Al al &1 o) -]
g el sall ALl Jal

ple G ¢Sl Bala g arall mhase G (AY 3V Juai¥l 33k ) ae a3 Slatly) Alie o) -2
oMl s i) (o SN 5 8 80 0 sl Sl 5 4 g3 (3lalie 35a

saley Alhaall St-37 Taall o slsall 3Y gdll AS0d a5 5680 5 Ahasll JSEN aslia o) -3
a8 JSUl Lgia gliag iy 58 La 31 212 33 Sl and - grsizall 20 5l dacaall S 50V
ede ) a5l saley LU

A9



Ahadl) ) pll 5 & gal) Al 20 20 (3) -26 sl

kel
1. H. U. Herpert, "The Corrosion Handbook", John Wiley and Sons, Inc., (2014).
-dSU) 3150 3 sa 5 JSUL A peall Apiamal) el 55l (508 Jans sl caeal Ciplalll e dane 2
(2012) €20 228l ¢l 51 53S0 5 digl) Alaa () i)
3. L. L. Shrier, "Corrosion Metal / Environment reactions", Great Britain, Butterworth
Hejne Mann, 3™ edition, (2000 ).
4. R. Dina, "Evaluation of Mixed Corrosion Inhibitors in Cooling Water System",
Journal of Petroleum Research & Studies, No. 5, (2012).
Al Aaadall ¢ W) — e V) A8 15 e MISEN e alaadl A 5" ¢ SOSN deas 2 a5
.(2009)
O Maie Alaall 5ok - &gaa - Al - JSUIM Gy i) desa ol sad) de 5 A0 Qs lasd 6
(2010) ¢ ¥ dndall (2 )Y — lee cdlan
7.J. C. Murad and N. R. Satar, "Protective the carbon steel from corrosion by coating
(Zn-Ni) alloy", The Iraqi Journal For Mechanical And Material Engineering, No.1,
(2011).
Al kel Laatll ) ) JSU Aallad o )SIL decde AS) Jie 3 ge pamad b€ A an 8
(2015) 3l adl calazy diplaill o slall aud /A o Sl dralad) ¢ rivala

9. M. Abbass, K. Hassan and K. Ameen, "Effect of Magnesium Addition on Corrosion
Resistance of Aluminum-17%Silicon Alloy", Al-Khwarizmi Engineering Journal, No.

4, (2016).

10. Mustafa K. Ismeal, Kharia S. Hassan and Hussian A. Hussian, "Corrosion
Behavior of Nanocomposite Al-9 wt% Si Alloy Reinforced with Carbon Nanotubes",
Al-Khwarizmi Engineering Journal, No. 1, (2017).

11. F. F. Sayyid, A. Abdul Munim Ali and W. Adel Tawfek, "Evaluation of Corrosion
Resistance of Medium Carbon Steel Using Different Protection Methods ", Journal of

Engineering and Technology, No. 7, (2012).

A10



