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Abstract: High temperature and high flow rate naphthenic acid corrosion(NAC) simulation device was
applied to investigate NAC behavior of 20G low carbon steel at various temperatures and flushing an-
gle. The results show that temperature and flushing angle could significantly influence the corrosion
rate of 20G steel in naphthenic acid. The influence of flushing angle is related with experiment tem-
perature and flow rate, at 280-320°C the corrosion rate reaches the peak value, the corrosion rate de-
creases with temperature when the temperature exceeds 320°C. The corrosion morphology analysis of
20G steel indicates that the perlites in 20G dissolute preferentially. The ferrite corrodes from the grain
boundary to intracrystalline only after the perlite dissolutes.
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Table 1  Chemical composition of test specimens(mass fraction/ %)

Alloy C Si Mn P

Cr Cu Mo Ni Fe

20G 0.18 0. 20 0. 36 <0.03

<0. 030 —

<0. 020 — <0. 025 Bal
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Fig. 1 Sketch of specimen of NAC

360°C 4 MR . 25 8 Ui IR 2 X B e 18R ) ik 14
SR T T A TR Y ) AR CGiloe 3 2l J7 1) 5 e T
AR T 2 18] e Sy 5 SC o Rl #7392 38 el ok o il £
S O°HT 90° . W A kil £y 2 TR 1R 22 B s I A A 2
IR .

B2 WAk ) A R R 22 2 R

Fig. 2 Installation diagram of specimen in two flushing angles
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Fig. 3 Sketch of NAC simulation device
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Fig.5 Constitution diagram of 20G low carbon steel
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Fig. 6 NAC morphology of 20G steel at 240°C  (a)flushing angle of 0°; (b)flushing angle of 90°; (¢) pitting under flushing angle of 90°

2Fe;C+ 6HCl+ 12H,0 = 6CO, 4 +
2FeCl; + 9H, 4 (D

(ELER 5 1 JE5 et O 3k Ak v oK 5 AR A, I Ok 2 5
PR 1 B ok SR T B A /0N o LA S B R O A A )
IFAFETE I Fey C Hf 1294750 (2) P RN

Fe,C+ NAC —> Fe, (NAC), + CH, 4 +H, 4 (2)

4 BT 280°C i J6g b HE — A2 e (EL R A i
TR A ARG 9 37 A7) T 0 e i L ¢ 1) L A0 5 B 119 i
WL T)

il 2 T 1) 320°C I JE foh e i 19 07 K 3R R A SR 1Y
JE 3 CL O LSS 2 T 2RO (B8 TR BT I BN B

720G #i7E 280°C F ) BF b 2 i 1 JE 50
Fig. 7 NAC morphology of 20G steel at 280°C



20G IR B B B4 v 3l B o8 1R S 1o AT A 83

T A R AR 2 CULIET 8 Cad) o AR JRERSR A DXCIRAT LA T B R AN RS2 BB ZR AR L BT ol 7 3 2 R 3 M ok i R
B RRFZI KRR BRI R gUE s, A7k @5 RZ2 TSR A B E=E LK 8(h).,

B 820G H97E 320°C F M ERLE MR MUB A Ca) i VA0 55 X 5 (b i i 38 X
Fig. 8 NAC morphology of 20G steel at 320°C  (a)low turbulence; (b) high turbulence
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Fig. 9 NAC morphology of 20G steel at 360°C  (a)low turbulence; (b) high turbulence
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