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Fig. 1  Polarization curves of the 316L steel in the crude
simulation solution containing different concentra-
tions of SDDTC
Copre’/g * L7': a.0; b.0.38; ¢.0.76; d. 1. 14;
e.1.52; £.1.9 scan rate: S mV + s~ pH =412
h

# 1 316L #7E & A A [ e SDDTC i Jitifh 15 40 i
(pH =4) AL RO 28

Tab. 1 Electrochemical reaction parameters of the 316L
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Fig. 2 Impedance curves of the 316L steel in the crude

simulation solution containing different concentra-

tions of SDDTC
Copprc/8 * L :

.05 b.0.38; c.0.76; d.1. 14,

e.1.52; £.1.9 scan rate; 5 mV - s~ pH=4,12

h

steel in the crude simulation solution containing

different concentrations of SDDTC

Copre/g * L7 i /nA-em™  E,./mV
0 2730 -123.9
0.38 1250 -163.7
0.76 134 ~15.49
1.14 30.8 208.6
1.52 369 -133.6
1.9 128 143.3
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The R, values of the 316L steel in the crude simula-
tion solution (pH =4) containing different concen-
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Fig.4  Polarization curves of the 316L steel in the crude
simulation solution containing different combina-
tions of the SDDTC compound with zinc sulfate
Coppre/8 * L7 +Cpps0,/g + L7': 1.0.76 +0. 15
2.0.76 +0.2; 3.0.76 +0.25; 4.1. 14 +0. 15;
5.1.14+0.2; 6.1.14 +0.25
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Tab. 4  Electrochemical reaction parameters of different

combinations of SDDTC compound with zinc sul-

fate in the crude simulation solution

No. i /nA - cm E./mV
1 18.9 200.8
2 16.7 250.8
3 16.9 206.5
4 15.5 202.5
5 16.6 243.9
6 70.1 138.7
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Fig. 5 Impedance curves of the 316L steel in the crude
simulation solution containing different combina-
tions of the SDDTC compound with zinc sulfate
Coppre/8 * L7 +Cs0,/8 + L7 1.0.76 +0.15;
2.0.76 +0.2; 3.0.76 +0.25; 4.1. 14 +0. 15;
5.1.14+0.2; 6.1.14 +0.25
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Tab.5 The R, values for different combinations of

SDDTC compound with zinc sulfate

No. R,/kQ + em™?
1 7.384

2 9.478

3 7.974

4 13.693

5 13.010

6 4.935
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with sodium chromate
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Fig. 6  Polarization curves of the 316L steel in the crude
simulation solution containing different combina-
tions of SDDTC compound with sodium chromate
Coppre/8 * L'+ CNaz(fr()4/g “L7':1.0.76 +
0.05;2.0.76 +0.1; 3.0.76 +0.15; 4. 1. 14 +
0.05;5.1.14+40.1; 6.1.14 +0. 15
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Tab.7  Electrochemical reaction parameters of the diffeent

combinations of SDDTC compound with sodium

chromate in the crude simulation solution

No. fpon/NA + cm ™’ E../mV
1 25.9 75.0
2 17.6 242.4
3 18.0 464.9
4 15.8 217.3
5 18.5 334.6
6 36.5 118.4
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Fig. 7 Impedance curves of the 316L steel in the crude
simulation solution containing different combina-
tions of SDDTC compound with sodium chromate
Coppre/8 * L7 +Cypp0,/8 * L7111 1.0.76 +0.05;
2.0.76 +0.1; 3.0.76 +0.15; 4. 1. 14 +0.05;
5.1.14+0.1; 6.1.14 +0. 15
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Tab.8 The R, values with different combinations of SDDTC

compound with sodium chromate

No. R,/kQ + em™?
1 4.536

2 11.808

3 11.129

4 15.168

5 6.422

6 3.751
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Corrosion Inhibition of 316L. Steel Using Sodium Diethyl
Dithiocarbamate in Simulated Crude QOil Solution

REN Xiao-guang', YANG Jie'*"
(1. Beijing Institute of Petrochemical Technology, Beijing 102617, China;
2. Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract ; The corrosion inhibition behaviors of 316L steel using the sodium diethyl dithiocarbamate ( SDDTC)

compound in simulated crude oil solution were studied in the absence and presence of zinc sulfate or sodium

chromate with different combinations. Experiment results showed that in the environments of high acidity and high

concentrations of chloride ions the SDDTC compound could well inhibit the corrosion of 316L steel. The good syn-

ergic effects on the corrosion inhibition of 316L steel by additions of either zinc sulfate or sodium chromate into

SDDTC compound were indicated in this study, which is of great significance and importance in practical applica-

tions.

Key words: sodium diethyl dithiocarbamate; zinc sulfate ;sodium chromate ; corrosion; synergy
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