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EFFECT OF MPTA TYPE DEMETALLIZATION AGENT FOR
CRUDE OILS ON CORROSION OF CARBON STEEL

GAO Hui,ZHU Jian-hua
The Faculty of Chemical Science and Engineering ,China Petroleum University , Bejjing 102249

Abstract : By means of static immersion test, corrosion performance of 20* coabon steel in solutions of MP-
TA type demetallization agent was studied. The so called MPTA type demetallizing agent was used for
treatment of heavy oil in refineries. Results showed that addition of water,alkali or inhihitor into the MP-
TA solutions was not a suitable way to control the corrosion of carbon steel by MPTA. Moreover, it was
found that an un-proper addition of alkadi or inhibitor or even accelerated the corrosion process. There-
fore , attentions should be paid on further studies of the nature of corrosion process and inhibition mecha-

nism of inbihitors so that to realize an effective corrsion cantrol of carbon steel in MPTA type demetalliza-
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tion agent containing solutions for oil processing.
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Table 1 pH values of MPTA demetallization
agent solutions with different mass concentrations

MPTA , mass% 5 10 20 30 40 50 60
pH 2.31 2.15 1.96 1.79 1.63 1.46 1.32
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3 Table 2 pH values of MPTA demetallization
agent solutions with addition of NaOH or NH, - H,0
2t MPTA NaOH NH, - H,0
pHy pH, ApH
n% mass% mass%
T
o > 4 2.32 17.3 — 4.12 1.80
1F 4 2.32 24.8 —_ 4.42 2.10
pH=—1. 760mass%+2. 3421 3 e 12.6 - 391 1.66
R’=0. 9922 5 2.34 3 — 3.24 0.90
5 2.34 4 — 3.38 1.04
0 : ’ _
0 20 40 60 5 2.34 5 3.46 1.12
MPTA, mass% 5 2.15 3.1 — 3.15 1.00
10 2.01 8.6 — 3.60 1.59
Fig. 1 pH value versus mass concentrations of MPTA 10 1.99 14.9 . 4.07 2.08
demetallization agent solutions and fitting formula 10 2.19 2.6 _ 3.15 0.96
15 1.85 3.9 — 3.20 1.35
4.0 15 1.85 5.3 — 3.39  1.54
20 1.75 17.0 — 4.10 2.35
3.81 20 1.98 2.4 — 314 1.16
10 2.18 — 7.92 3.37 1.19
- 3.671 20 1.98 — 6.06 3.20 1.22
o 34l pHj :initial pH value ;pH; : modified pH value
3.2 MPTA=5mass% Fﬁﬁﬁa&%/}\ ,Wgﬁ‘m,%zklfﬁi)ﬁﬂ%mwg-
I 38 EL W SRR i R VR AR, FIA i R & R
305 5 10 15 TR R R PR 405 5 R 90 35 R A, 1 8

NaOH, %

Fig. 2 pH values of solutions versus addition of NaOH and fitting
formula:pH = —56.551 (mass% )* + 15. 619 (mass% )
+2.8296 R* = 0.9984
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Table 3 Results of corrosion test of 20” carbon steel by different solutions

corrosive

corrosion

corrosion

corrosion

No. pH . medium rate,mm/a resistance resistance level appearance
1 2.33 40 5% MPTA 1.1243 AT ik 8 PSRN ZY GOt B e A L]
2 3.15 40 5% MPTA +NaOH 1.7711 Ay 8 A= R 3 4 =t I 2 TN B
3 220 50 5% MPTA 1. 5664 N 8 TRAS, B 80 5 o, R e AN B R T
4 3.34 50 5% MPTA +NaOH 2.1986 AT ik 8 R B Sl IR B AN R W
5 2.16 50 10% MPTA 2.3620 ATtk 8 JRAL BEE B S ol HR R ph AN Y
6 3.15 50 10% MPTA +NaOH 5.5724 Ay 9 RAL,, T R Sl AR g
7 3.26 50 10% MPTA +NH; - H,0  5.6801 N 9 TRAE, T I R, R
8 1.92 50 20% MPTA 4.9927 AT ik 8 KA TEEE ) Sl PR BT
9 3.14 50 20% MPTA +NaOH 2.9049 AT ik 8 Mt TR A HPIR T
10 3.15 50 20% MPTA +NH; - H,O  4.0163 N 8 SR, T I L, SRR R Pl
Table 4 Results of corrosion test in solutions with addition of different inhibitors
name of inhibitor IMC -96X -616 hexamethylenamine 1,2 — propylene-glycol tween — 80 dicyandiamide
concentration 80 mg/L 0.4% 0.3% 60 mg/L 0.5%
inhibition efficiency , % -88.9 50.0 0 36.5 89.7
6 6
© 5 Q 5}
£ 1
£ 4 E4F
g g
€3 3t
c c
2 o
82 g2r
g g
o 1 o 1k
0 L 1 1
5 10 15 blank NaOH ammonia

concentration, %

Fig. 3 Contrast of corrosion rates of 20* carbon steel in MPTA

demetallization agent solutions with different mass concen-

trations at 50°C
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Fig. 5 Corrosion rates of 20* carbon steel in 20% MPTA demetal-

lization agent solution with different additions at 50°C
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Fig. 4 Contrast of corrosion rates of 20* carbon steel after using
different methods to modify the pH value of 10% MPTA
demetallization agent solution at 50°C
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Fig. 6 Corrosion rates of 20* carbon steel in 5% MPTA demetalliza-
tion agent solution with addition of NaOH at 40°C and 50°C
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Fig.7 Corrosion appearances of 20# carbon steel immersed in MPTA demetallization agent solutios
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