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Abstract

In this study, for the first time, the effect of vitamin E and vitamin Received: 5 October 2023
A palmitate on the asphaltene precipitation inhibition was investigated. Accepted: 24 February 2024
These compounds can be used as an option in the asphaltene stabilization Page Number: 52-61

due to their amphiphilic structure with a polar head and a long alkyl
chain. After the addition of vitamin A palmitate and vitamin E in different
concentrations to the asphaltene in toluene solution, precipitation tests
were performed using normal heptane. According to the results,
the phenolic structure and OH functional groups of vitamin E form n-n
and hydrogen bonds with polar parts and polyaromatic core of the
asphaltene which results in the inhibition of asphaltene. While vitamin A
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palmitate was recognized as an asphaltene precipitation agent due to its Keywords:
non-polar structure. The inhibition effect of the additive depends on the Aspha!ten_e,

type of asphaltene. The results indicate that an increase in the asphaltene Precipitation,
aromaticity increases the m-m interaction between vitamin E and Vitamin A Palmitate,
asphaltene which increases the asphaltene stability. Vitamin E.
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Figure 1. The FTIR spectra of asphaltene 2.
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Figure 2. The FTIR spectra of asphaltene 1.
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as a function of n-heptane/toluene volume ratio (maximum error 2.4%)

28 ol Jodome 4 saimocgsy el plyicas lia Loy
5 Sl (peling) (0938l slosline polie solo sy
Slasio (s luly glogtalel el 58 o adlal (6l esbus
als s Lol NMR Gib oy s o0 e L]
S el Lpaglie o (6 3V pailog )T g0 (eillanl &5
Shele laog 5 (sl g0 uidlanl as ols (Las FTIR cab o)l
oedlin] s Sl 55 Wlgi oo hole sloog T ol el b
ke 58 39938 QIS s elol bl SIS 3G Lacraling
oS ol s gl oyl (St o] JoSge islo & SLlS Gy,
Sl el el gy clie 8005 lgo (61 el
OH ele slwog, 5 5 (S5 slaadl> Jols (sl (aling Joo
L 655 (555,00 sbdign o TT — T OMelss Wilgs g0 a5 ol
Canilos ol yanay Jolse ol sbianals (pllan] Soiles,] Lsle
el gy Sloe sl (LSIT 0ty sloo oo 5l o506 olLad
w0t il Cgw ) lee el loisas Slically] Sg38l 095 0
S5 ol Ly rslonds 55 elanl gy (tal38l el 4,
el ] s Cllan e oSlolsd a4 ol dad i sl gl s
I SE T RRUCT I I FESIMPUINE VST S PORNTL SNV
Sl @l omeleng (SaaiS g DjaB as ol i bl o)l
e sl i VL (Silog)] cools L g0 (illa] Jolore
gy 3 sl omaling 5 etllisl (Sslag)T (asu e Lales

PP BT

1.2

1
0.8
0.6

0.2

Absorbance

Ol gy £9,-5 Aok Syt 5 o @l gy Sl
Ol el T aaling 5 (6l maling sl giog3él il o
ol el (6l (6 350 89S oo (sl (i 45 2l o
dais zalS g Lasog iulsl el oliadll o380 a5 Jl> o

Cewlodds gy g9,
Sluadbl edale o i b sl laws (A) JK5 0 aSa545 Lo
| ol oS iz ke eq cytllin] (g5l Jslome o
el 00, i |, cptlind Bl Sl Slill] oy
oy Olie 4z Cawlodd (pudlaw] slaosgs 85lal iol5l
Sl eelis oloa s o palS i (e 5 e
bbb L) S5 Jobsd sbml (ISl oladpd sl (bl
0938 ploe S ele Lo 0l el (Sl TSl
3 g 09,8 o hard (59,00 digm Cillinl g bl
el ellan] o 35z 5e J528 slaele 5 Slisally gl ol
5 el oS sms o i lapetlli] JoSgn sl fuuylie
slagiSeny Jale ol sl 5 Sailog I Sy il g
s § 92 oo Ghaly ) (0938 g 90 (illa] (e 5

Dgdge Sy edlan] s 9o Guillan] i s5lelee

GySaxs f
5 Slipall] Gealig S 5 99 531 () 4 caslllas ol o

Jodome 51 oudli sl dgas 90 g Sls Sl o (6l meling

3 ez calizee gladus o Liwly (pl o casloads aizloy Seles

0.4 ‘—‘\\.—c/‘\
0 ‘\0——0—0—0—0—0\.

0 20 40

60 80 100

n-heptane/toluene

—&— 0 ppm —@—5000 ppm

10000 ppm —@— 20000 ppm

Gliaallyl aalia g 5 @ gliie GLACBLE o gu (uilli] Gida ol jae A JS

(/7 Usd daaidian) (9l 93 4 Olipd Jlo s Blide cana slasio s

(1&-Y) iy w0 9 a0 © ploud — gy Juw — Ol sl posd (e &3 puis

© 000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000:

—~

OY-F) s o — )5S0 g o5 p (6,50

—~



Jl I

Kis b
BY-F) s o — )5S0 g o5 3 (5 5%

—

|b)l.é.'£.w|l._s u.u.ll.ﬂ.w' O 9w )L@A o2

)

(1]

(2]

(3]

[4]

(5]

Figure 8. Absorbance response of asphalene solution 2 at different vitamin A palmitate concentrations
as a function of n-heptane/toluene volume ratio (maximum error 3%).
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