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Abstract

The purpose of desalination in production units is to separate salt and Received: 2 July 2023
water from the flow of crude oil in order to prevent corrosion and Accepted: 16 April 2024
damage to facilities. In this study, the effect of effective parameters Page Number: 22-34

including temperature, demulsifier injection rate, dilution water injection
rate and desalting device voltage on the efficiency of the desalination
process of crude oil by electrostatic method to reach optimal conditions
(Reaching the amount of salt and water in oil to less than 10 pounds per
thousand barrels and 0.1 percent by volume, respectively) has been
investigated. An increase in oil temperature causes a decrease in viscosity
and accelerates the desalination process, and in this study, the optimum Keywords:
value was obtained at 48 degrees Celsius. Injection of demulsifier at Crude Oil,

the rate of 40 ppm and diluting water at the rate of 3% by volume of oil is
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necessary to achieve the highest separation efficiency. By applying 20 Kv .
. . . Electrostatic,
of direct current in the desalination plant, the lowest amount of salt and o
Demulsifier

energy consumption can be achieved.

Please Cite this Article Using:

Mehdizadeh, H., & Moradi, GH. R. (2025). Investigation and Optimization of Effective Parameters in the Process of
Desalination of Crude Oil by Electrostatic Method. Iranian Chemical Engineering Journal, 23(133), 22-34,
[In Persian].

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000


https://doi.org/10.22034/ijche.2024.404817.1330

(ol p 5 e335940) e jl (215 )05 30108 )5 550 sladasin (silwdiage 9 oo m
i R e e e L e

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

sy @O0

d DOI: 10.22034/ijche.2024.404817.1330 This journal is an open access journal licensed under an

Attribution-NonCommercial-NoDerivatives 4.0
International license(CC BY-NC-ND 4.0).

e

103505 Wil 40 ygo rdasine (6 jlwdiats 9 (o
S bewly xS gy ol i 5

Y63 o Lo oM sty gige duom

6}‘) olKisls P SR SV 6)35‘5 69—".‘-&3“3 -\
631y oIS ¢ couds (owaigee Sliwl Y
gmoradi@razi.ac.ir :,5eby

N

AA SR VA FAR IEI PR gl Gl sp Sl ol 5 i Gl Ol 5 Ko (silali )15 0 400 (sloazly yo sl Sai ] Sus
VEYL VYA s bl ol G G oo Jolis 5o (slodasiio p il delllao ol o oo Sl t el 5 50,55
YELYY :Olbrao o )los S ai a8 00l 40 ;S ol Ly g oS 58, O 4, 5 lieo o3y gpal SoLo

olpat o 5 Ko jlido b)) digy Lalpd 0 ke, (sl Silisy ST g, o5 i

bolganls | A b e (o s /) 5 45 e iy ) 5T i 0
el e O o0 S iy e St |y (2 S S 5 958 0 (55,01 SRR e Ci (sloo
ooy Opods 3 gyl 8L Gy 35 b oty gy i pugnales d2-y FA quo e
illiz lodily o YD 0 ke, (sl s ooz [V Jddods oS 4d, o 5 F-PPM

Sl 251

5 S Olie e A (i s IS 0 it Gl SIgplS Ve Jlosl b o] (5500

L8l Cawd (g5 o Hldis

sy (gwdigs 09,5 (I g (geundy 2l 8uSLNS (55l oRdly woliils S
sallie 4 oleeal

«Slizwly xS g ya0 pls a5l alojSaed aul 3 )0 S5 oaasie gilwding g o) O FT) Lo e (s8]0 g o co0lj g0
XE-YY YOI ) o pkigeo dy


https://doi.org/10.22034/ijche.2024.404817.1330

2 Sl (S ol i o O Sy 00l LSts (gad 5ol
il mlo by ol ol te g cods 0 ol 5l plas o
o=l ol 4 0ps sl bt Jalge ol 3l g 09 ol
Loy T ds dcalol 45 S ol iy itz Jalse 4y lagygmadsl
{7 ealons o Ll

EYSUCR ARG

0aiSTy 36 5 Alungey 36 IS S -

s90l5 -

1oy a5l 5 0iS ules olgs il —

;8 (oo o -

Leo -

S 0 392 ge S| el g Sl Cals -
ol oz il eSad s O (g5lulaz (sl (alise slob,
Lv-alsls 5925 125 3,190
Slga slosliiul Y (51> gy =V J& (9,25 b kit by, )
Sl by, -0 00t 58, ol Ly sbgonds ¥ 1050 505l
Dol zlgel 5leolaiwl —A Lie 3l oolaul -V S iSIl g, -7
Sy oty —
S 5 @Blg,0 e Slialy i gy b 5l Sl (g slulaz b
9 Sl Az s Galidl Jold g cnloads S35 lge 51 bg, 2izr
sale )5 5 O 9,0l GalS sl et glos o9,V
iy o gloe b (ingendy jsliied; 19505 sal ol
6l 19550 4y (699,9 Ci 4y 0aiiS 38, Ol 30,3 iz
Ol 5l amn 5 i 50 29290 23l 5 laSad (0,5 > 5 (53lead,
Ol S5 g oz Jlasl b 1508l S5 yo of glulos
Silwlaz by, iz o5 Sl ol Gy ool 65 el (S0 S
Lae jloslanal wiile (6,505 slaghy, a5 ood oS 5 ool
ol iy golazdl ol 5 5V 03 slls sl glyal b
aS ol 3l i 51 (nlojSes anl B o33l 2 (ST Jalge
Olee 5 Jloel 5y il Cdi (65,015 5 S 4 e alox ]
(ol g ol Cd 4y 0aiiS 38, o oz Cod (S S
5 S0 mdgel B3lo Gline g LIS o o jlad SN2
elge 15U 09y Gty Adllas 5l Gus [V 1o 5 6 Ll
W g oS 5, ol L] e o i ol s gles alex)

doddo .

bl Ly i slagices 5 ooi Jlasiul i ol
5 Sl e «Sas el (JF ol > @5 asle Ss5LsS
Sl ol ot S| 5 p5easlS cpgaolly (o oy (S5 310
ale ol ol lase oRagVh 4y cai g, 31t b oS
i o Jedoe slacSas sl [NV oy (Sew (yljee o2 508
L g ol mieite 5 peelS SlocSied 5 i 157 S0y el
5 Laas IS daclily o S8 5 (gl o 4 olos >
Ci s Jslon (slaSas (ml 45 wile o 3L dal> slacly S
Sl ol e 097y (S g WS o 95T w IS5 000
YU (5 9ilgm LS 5 (S y95 Cools 4S5 0980 rge
B s, om0 sbaasly ,o cuis jl o5 s eonl by [¥ ¥l

Sa9r2 5 p3¥ Aty iR 52 50 Wigy 0l feS e 4y e,
e a5 SV s o sloolRia Yl 5l 5 ke 5o i 5 ol
Joodn —aal Soml pe olhee ool 5l plS S 50 29290 S
SLacablS (a5 ol § Slaals j3 Sad Cg 5 (T35
S Send & pladl = VL 556sS slalilos o eslinul 3 ,ee
Lflass o (s09,9 s

B loyiise b i s oadoasSTy Ol 5 (slae lad
5 ) Lokl S5 4 o Ol 5l (fend (g sisd oo rtias
By o s sai b b etiar Glolay ol i 55 (gl
S L padntiss il 55, ol slae lad oS ojlail o
b bl Cis 0 0990 Ol dganles Tosw plicdi oy
@byl ol D9 0 rpnl] ASsd A Ay 08003 | ol sleo ad
Cradiidd Sy oad > ol eai > Ol g eaiygamdgel O
5 5 Lo & Vb i & e o Ol Sl @lg 50 5 095 oo
ol dinly sl )0 39250 slo iy ,Sg,0

S5 9 ) Loyl JS b a5 (nle (ygedgel ciyya o
Woo o T a5 sl 4y 5 ol 0aiST s 56wl gl g 0uiST
3y )8 @l ) oS e Ay L il 03,5 4 bl |,
adozl (oot @bz ;0 5 Cunl ol s Caio )0 oy 5ol
SVl oo sl dgie 3 RS Loas wlgi o ol milio

1. Pounds of Salt Per Thousand Barrels
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Figure 1. Overview of the desalination unit [11].
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Figure. 2. Overview of the study operation unit.
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Figure 3. The effect of oil temperature in the electrostatic salt trap on the amount of salt and water and sediments with the output.
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Figure 4. The effect of mixing valve pressure difference on output oil quality.
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Figure 5. The effect of the injection rate of suspending agent on the separation of salt and water with oil in the desalination package.
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Figure 6. The effect of the applied voltage in the electrostatic salt trap on the quality of the output oil.

Iranian Chemical Engineering Journal — Vol. 23 - No. 136 (2025)



= il b as el cpl Silo (V) JSG o alBislej] b
ki 50 S Gl ¢85 Ked eSS A sy 55 baiS 5.3, o
)‘mau&)uiwﬁ)}bu‘ [ 4...9[4’ u,u.hlf@g?

Dgi o ylon S alfo.b uT

G 4o B

aS =0T 5 s Jbre &gt b pls ki 5 g ga Sod Ll
s Ojgmoan Ly Cewl—oad by Lie Cii by (g gl Sy
ol 0 ol o B ol jo Jelme S i 5o Joloma 30551,
sla>ly 0 55 >50 5518 slaoaiSlaz jloslawll losol
SV ogain 533 5 BT ool & e 5 5 )0 0
Sod basSTyy S gilwlaz gl (Jg g oo laz s oo Jos
el sl ol S Slides 4 Lo cd yo Jsloee

Youiss 58, of O-F
Seiol slooylad (40,535, sy i 5 0atiS 38, o LML
3 )5 89S 38, O CodS 3Vl el S 3 35290
wals Lls 1) Ggllas cuiS 515 ol 138,56 o5lulas load!,
Ol Hlocie 38,13 31 lase PH asile glaaasein 54, 2l
oy 05 codi g ol fygmdgal (g5l cel a5 ars ialisl
Sl aS el oY e S gl jphiiea 4 S ol
O PH Dows 5 g ails Sias (Sosil polie )5 805 3.3,
BIF ) eS PH Lo e yd 0l 51 5omb wbeadG) 5
a0 3 oo Vb 195 8ed olind (59,9 3)50,0 |, a SIS0
sl cdi an ol Gy g 00 iS58, O Jlacke (40,8 ey
G5l 8 Jleiml g 0g eyt alibs 1 09250 Ol (sloolab
Ao 2555 5 Ol 5 95 g0 0l FKoaSy s 0 O (sl lab

e ¥ T

Salt
20
15 —
o
'_
10 &
=
0
6 5 4/5 4 2/5 2/00
Dilution Water (lit/hr)
BS& W
0/25
0/2 g
0/15 X
=
0/1 -
0/05
0
6 5 4/5 4 3 2/5 2/00

Dilution Water (lit/hr)

(IS ol CuiS (59 (STl 9 SIS (510 5SD 53 (5999 il d (G )35 BuNS B8 ) o Bl Y U

Figure 7. The effect of diluting water injected into the incoming oil in the electrostatic salt trap on the quality of the outgoing oil.
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