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Schematic lllustration

Experimental

» Corrosive Conditions[IIICI{_ 500 ppm

Temp. | CO2 Aromatic
O (MPa) Solvent
Up- 110 2.0 600 |Same as
stream inhibitor
Down- 70 0.5 300 4 %
stream




Weld Metal

* Imidazoline Type Inhibitor
(Oil Soluble, Water Dispersible)

Metal (03 Ni Cr Mo

O O O O

Weld | C-Steel | 0.09 [ [ [

Metal | 0.5 Mo | o 06 [m [m 0.5

2Cr-1Mo | 03 M | 2.22 1.01

Base | [ 0.22 (I (I (I
Metal

Inhibitor

Inhibitor | Solvent | TestPeriod
Conc(ppm) Conc. (Days)
110 0 0 (ppm) 10
250 250
500 500
7] 0 0 (%) 7
500 4




Dynamic Weight Loss Test

Other Tests

Electrochemical Study
e Corrosion Potential
 Polarization Resistance (Rp)

Observation of Microstructures
Surface Roughness Profile




C-Steel Weld MetalL 110

0 250 500

0.5Mo Weld MetalL 110

0 250 500 ppm




2Cr-1Mo Weld MetalL 1101

C-Steel Weld MetalLI/Q ]

500 [




0.5Mo Weld MetalL70]

500 [l

2Cr-1Mo Weld Metal L1701

500 [l




Summary of WL Test Results

Temp.| Inhibitor | C-Steel 0.5Mo | 2Cr-1Mo

() 0 (ppm) HAZ HAZ HAZ
B. Metal | B. Metal | B. Metal
110 250 W. Metal | W. Metal | W. Metal
Uniform | Uniform

500 (97 %) (96 %) (96 %)

0 W. Metal HAZ HAZ
70 B. Metal | B. Metal

500 F. Edge (] (]

(90 %) (77 %) (87 %)

Effect of Inhibitor (500 ppm)
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Corrosion Potentials

Without Inhibitor

Temp. (T Ecorr
O (V vs. SCE)
70 (T - 0.660

(D - 0.661
(AT - 0.662
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Conclusions (1)

« At least 500 ppm of the inhibitor is
required to properly control the

» The portion of selective corrosion
varies with inhibitor concentration

* 0.5 % Mo effectively controls the
selective localized corrosion of the
weld metal

Conclusions (2)

« Although Cr is a beneficial alloying
element to mitigate CO2 corrosion,
2%Cr-1%Mo weld metal

with insufficient
concentration of the inhibitor

on this
preferential corrosion were not
confirmed
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