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Development of demetallization agent for crude oil and performance evaluation
CHEN Zhao-xin, ZHU Jian-hua™ , SUN Hua-gian
(College of Chemical Engineering, China University of Petroleum, Beijing 102249, China)

Abstract: Based on the analysis of basic physical properties of crude oil processed by Zhongjie Petrochemical Co. ,
Lid. ,the performances of two self-developed demetallization agents ( MPTR and MPTT) for crude oil are evaluated by
means of SH-II electrical desalting instrument. The evaluation results demonstrate that,for MPTR type of demetallization
agent , the total removal rate of metallic elements and Ca from crude oil can reach 56. 6% and 60. 5% ,respectively. The
removal rate of Na and Mg are both higher than 90% . In contrast, MPTT type demetallization agent has better removal
effect of metallic elements. The total removal rate of metallic elements from crude oil by MPTT type demetallization agent
is as high as 76. 5% . The removal rates of Ca and Fe are 95. 0% and 57.7% ,respectively,and the removal rate of Na
and Mg are both greater than 95% . The simulated corrosion experiments of the solution of MPTR and MPTT type of
demetallization agent are performed on demetallization agent tank and electrical desalting device. The results show that
the solutions of MPTR and MPTT type of demetallization agents both have lower corrosion rate on 20" carbon steel under
different temperature and concentrations. In addition, SEM results indicate that the corrosion on 20% carbon steel by

MPTR and MPTT solutions is uniform and the corrosion pits are distributed over the whole surface of the carbon steel.
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B (20°C)/(grem ™) 0.935 GB/T 2540—81(88)
B (50°C)/(mm? s~ 30.98 GB/T 265—88
INTS g VR 0.24 GB/T 260—77(88)
W {E/ [ mg(KOH) +g~'] 1.84 GB/T 264—83(91)
SRR/ (mg- L) 7.422 GB/T 18612—2001
AR/ (mg L) 4.42 SY/T 0536—94
& JEICR T ML GB/T 18608—2001

w(Ca)/(pg-g™") 48.3

w(Fe)/(pg-g™") 5.4

w(Na)/(pg-g™") 29.9

w(Mg)/(pg-g™") 2.5

w(Ni)/(pg-g™") 20.2

w(V)/(pgrg™") 0.5
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R T4 » SBITETE T (png-g™")
. (pg-g™)
75 @
—H W Y Ca Fe Na Mg NV X
0 Bl — — — 48352 2.9 25 202 0.5 106.6

1 MPTR 0 O 049.1 5.2 27 20 20.3 0.5 784

2 53 27 8 358 5.1 22 0.8 20.1 0.5 645
3 67 33 100 34.8 51 23 0.6 20.2 0.5 635
4 80 40 120 32.4 48 22 0.4 19.8 0.4 60.0
5 100 50 150 30.7 47 21 0.1 19.6 0.5 57.7
6 120 60 180 27.8 4.6 22 <0.1 186 0.5 53.8
7 140 70 210 23.0 46 1.8 <0.1 19.7 0.5 49.7
8 160 80 240 19.1 45 19 <0.1 19.7 0.4 457

9 MPIT 53 27 80 220 48 22 0.5 189 0.5 489

10 67 33 100 20.1 47 21 0.3 189 0.5 46.6
11 80 40 120 15.8 4.6 1.8 0.2 18.4 0.4 412
12 100 50 150 7.0 44 1.7 0.1 17.9 0.5 31.6
13 120 60 180 4.9 42 1.6 <0.1 182 0.4 29.4
14 140 70 210 2.7 3.1 17 <0.1 19.0 0.4 27.0
15 160 80 240 2.4 2.2 1.4 <0.1 181 0.4 24.6
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i 1FiilkE=

(pgeg™)
B W% Y Ca Fe Na Mg Ni VY
I MPTR 0 0 0 -17 0.0 9.0 20.0 -0.5 0.0 25.9

Rl i B IETTR PR %

Fg J&@

2 53 27 80 259 1.9 92.6 680 0.5 0.0 38.9
3 67 33 100 28.0 1.9 923 76.0 0.0 0.0 39.9
4 80 40 120 329 7.7 92.6 8.0 2.020.0 43.2
5 100 50 150 36.4 9.6 93.0 9.0 3.0 0.0 45.3
6 120 60 180 42.4 11.5 92.6 96.0 7.9 0.0 49.0
7 140 70 210 52.4 11.5 94.0 96.0 2.5 0.0 52.8
8 160 80 240 60.5 13.5 93.6 96.0 2.520.0 56.6

9 MPIT 53 27 80 545 7.7 926 8.0 6.4 0.0 53.6

10 67 33 100 584 9.6 93.0 8.0 6.4 0.0 55.7
11 80 40 120 67.3 11.5 94.0 92.0 8.920.0 60.8
12 100 50 150 85.5 15.4 94.3 96.0 11.4 0.0 69.8
13 120 60 180 89.9 19.2 94.6 96.0 9.9 20.0 71.9
14 140 70 210 94.4 40.4 94.3 96.0 5.920.0 74.1
15 160 80 240 95.0 57.7 95.3 96.0 10.4 20.0 76.5

Ja , 4 J@ICER Na HYBLER A A T, B i i < =
FRUIIER 3G, Jd %5 5 7 38 O, 2 A 240 pe/g

536 5 6

() MPTR 78 J5i 3 3 4 J8 SR, 42 J@ 0 & Ca I BLBR 5
k1 60.5% , 4B TG E Mg [ BEBR 3 B &34, M A
150 pg/g ) MPTR 7855 i 4 J& R BT, 4@ o0 % Mg
MY ECH 0.1 ng/g, BLBR R ik 96.0% , 4 )&
JCE Fe WBIFR R BEAT b5 o @76 R 14 P 2 i
Ehab AR A MPTT 2450 B4 8 715 , 48
JCR M B BR 2 B 0 T, O T A 0 4 e AL
Fo Fifi MPTT 784 sty 5 4 J 770 &2 i 384, 42 )@ ot
# Ca MMIBRZEZ WG, = DR ATk 95. 0% ,
JE ) Ca JTE AT A RFUBRR s A MPTT Y 5
MBA R AG , 4 8T E Fe 58] T B E MR,
R ZE ik 57. 7% 5 4 )& 0 R Na IR IRFEH = 10
R A, S IR T R Mg WAGE] T A RUBER, 24
MPTT 74 J5t 5 6 4 Ja 5 it 150 pg/g B, JBE I i
W ITER Mg (9T KT 0.1 pe/g, BibR &
% 96.0% .

2 FEimBREEBEFEE M EM
2.1 BSOS

FIFH 2 52556 B 3517 MPTR #Uf MPTT #UJ&
T 4 R 700 VA TR ) R 0 5 e S S 26 431
B 1 I 2 Fis

1

LBl 7 AR 5 2 R T 53— T 3 4/ Wi
433k SR 6— I HVALAT TR B 28
8— A B 50— F 1 L
H2 BakEstnithcslyrsEl

FHIE S50 7 0 B B 1 25 %8 S0°C Z60F T st
o < o 0 BT JHA 1 8 e G O, SR L 1T



2016 6 B

56 130°C 25T It At < Ja 771 X et JE 4 1)) o
Lo
2.2 BIREKBERSHT

DRy T READL S ot 5 <5 TR 7R FABOGH R < 7R i e
FEL I R B O I P DL, FE AN TR BE 25 T, B 48 T
AR 73 %50 MPTR BT MPTT 28 J5 e 46 ) 751
TR 20 S BRAN A4 IR Ik S8, 45 R AN 6 i, T
PR SO Z WICER[ 16 ]

x5 FHEBREBRFERY 20 SEHRINAEGIHLIWER

iy g JERGERR, PR T
A TR N S R
(mm-a”") (mm-a”") aegy KA
50 50% 0. 08957 0.08917 5 it
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