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O QUE SABEMOS?

co,

Aumento da reacao de evolucao de
hidrogénio
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MECANISMO CATODICO

2H* + 2e™ - H, \ N
REDUCAC
2H,CO; + 2e~ — H, + 2HCO;

DIRETA

+ -—
2H™ +2e” > Hy "\ MECANISMO DO
HyCO3(aq) = HCO3,y + Hiypy EFEITO TAMPAO

C. De Waard, D.E. Milliams, Corrosion 31 (1975) 177-181. | T.C. Almeida et al. Corros. Sci. 120 (2017) 239-250. | E. Remita et al, Corros. Sci. 50 (2008) 1433—
1440. | T. Tran et al. Corrosion 2015: Paper no. 671.
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MECANISMO ANODICO

co 2NCurve\ de polarizacio

Fe — Fe®t + 2e~

REACAO DIRETA NA
SUPERFICIE DO FE Fe + CO, — (FeC03)aq4s

S. Nesic et al. Corrosion/96, paper no. 3, (Houston, TX: NACE International, 1996b) | A. Kahyarian
et al. Corros. Sci. 129 (2017) 146—-151.
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NOSSA METODOLOGIA E DESENVOLIMENTOS

Solution inlet
Célulade 2 eletrodos ‘ Gas outlet

(impeddancia OCP) Oas et
Aco carbono API 5L X65

Solution
outlet

r

T.C. Almeida, M.C.E. Bandeira, R.M. Moreira, O.R.Mattos. Corros. Sci. 120 (2017) 239

L=2e4 mm
A =130 cm?
pH=4
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Conductive level sensor
~ 50 L of solution
pH 4
Operating capacity < 200 bar

il
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R.M. Moreira, C.F.C. Nascimento, M.C.E. Bandeira, O.R.Mattos, Intercorr2018, n°133
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T.C. Almeida, M.C.E. Bandeira, R.M. Moreira, O.R.Mattos. Corros. Sci. 120 (2017) 239




EVOLUCAO DA METODOLOGIA

IMPEDANCIA
POLARIZADA

11wt% NaCl + CO,
J1wt% NaCl + N,
JdpH 4

1 bar

124 °C

CUNHA, JESSICAN. ; ALMEIDA, T. C. ; MOREIRA, R. M. ; DELIA, E. ; MATTOS, O. R. . EUROCORR 2023. In: Eurocorr
2023, 2023, Bruxelas. CO2 corrosion: Effect of carbonic species on the carbon steel dissolution mechanism - a discussion, 2
2023
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CUNHA, JESSICAN. ; ALMEIDA, T. C. ; MOREIRA, R. M. ; DELIA, E. ; MATTOS, O. R. . EUROCORR 2023. In: Eurocorr
2023, 2023, Bruxelas. CO2 corrosion: Effect of carbonic species on the carbon steel dissolution mechanism - a discussion,

2023

K
Fe + H,0 - (FeOH) 45 + H* + €~

k
(FeOH), 4 — Fe2* + OH™ + e~

— NaCl 1% 002

08 07 06 05 -04
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O QUE QUEREMOS SABER?

Qual o papel do CO2 no mecanismo de corrosao?

Qual o efeito das diferentes impurezas na corrosao pelo CO,?

Clad Agos Aco carbono
(Ligas de niquel) inoxiddveis
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Weight loss (mg/cm?)

PAPEL DO CLORETO

Metodologia para estudar a influéncia da salinidade na corroséao por CO, do aco carbono
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® Destilled water BNaCl0.1 % mfsry ®NaCl3 % mi NaCl10 % m#

- 0.68 mmly 0.73mmly

3.90

0.002

4.24
| 0.34 mmly 0.39 mm/y

1.95 1235 " pH 4
Iy 22 °C
665 ppm CO,

0.31 9.09 29

lonic strength (mmol/mol)

ALMEIDA, T.C.*; GARCIA, R. F,; Merlin C. E. Bandeira; MOREIRA, R. M.; MATTOS, O. R. The Influence of lonic Strength on
CO2 Corrosion of Mild Steel, 2019. Additional references: EUROCORR 2019, Sevilla, Spain.
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AINDA TEMOCS MUITO A
ENTENDER!/
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Thank you!
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taimeida@metalmat.ufrj.br +59 213938-8536 COPPE | UFR.g. -azlibo de Janeiro
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