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IMIDAZOLIN VO YAG TURSULARI OSASINDA HAZIRLANMIS
KOMPLEKSLORIN KARBON QAZI MUHITINDO TODQIQi
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Dietilentriamin (DETA) va tabii neft tursularmmin (TNT) asasinda turs miihitlords korroziyadan
mithafiza xassasino malik imidazolin birlagmasi ve onun stearin, olein tursulari, homginin
qgargidali  yagindan ayrilmis  tursularla  komplekslori  sintez edilmisdir. Sintez olunmuyg
birlasmalorin CO: ilo doydurulmug NaCl-in 1%-li suda maohlulunda C 1018 markalt poladin
sathinda inhibitorlug xassalori tadqiq olunmusdur. Miiayyon olunmusdur ki, imidazolin va
komplekslori 25-100 mq/l qatiliqlarda metal sathini korroziyadan 74,6 — 99,8% miihafizo edirlor.
Tadqiq olunan birlasmalorin Lengmyiir adsorbsiya izotermlarino géra hesablanmis adsorbsiya
enerjilarinin -39 kC/mol-dan asagi olmasi onlarin polad sathinda kimyavi adsorbsiya hesabina
miihafiza tabaqgasi amoalo gatirdiyini siibut edir.

Agar sozlor: korroziya inhibitoru, dietilentriamin, neft tursulari, imidazolin,  adsorbsiya
enerjisi
Torkibindo yiiksok miqdarda karbon materiallarinin istifado olunma imkanlarini

gqaz1 olan gaz vo neft yataglarmnin istifadoyo
verilmosi, neft-qaz  sonayesinde neftin
cixarilmasimda yeni metodlarin totbiqi karbon
qazinin  istiraki  ilo  gedon  korroziya
proseslorino qars1  effektiv  inhibitorlarin
yaradilmasmi sortlondirir. Son zamanlar bu
istigamotdo genis todqiqat islori aparilsa da, bu
problemin holli 6z aktualligmi istor diinyada,
istorso  do  Azorbaycanda  hor  zaman
saxlamaqdadir.

Neft vo qaz yataglarmda 0.7-1.6%-9
godor karbon gazmin olmasi sabobindon,
burada istifado olunan avadanhqlar {igiin
karbon qaz1 korroziyas1 xarakterikdir [1].
Karbon qaz1 korroziyasina qarsi totbiq edilon
on somoarali Usullardan  biri  korroziya
inhibitorlarinin ~ istifadesidir.  Bu  {isul
avadanliglarin istismar miiddotini uzadir, daha
ucuz vo asan oldo oluna bilon konstruksiya
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artirir, gozalarin bas vermo ehtimalini azaldir.
Karbon gazindan miihafizs {i¢iin totbiq olunan
inhibitorlarin ¢esidi elo do ¢ox deyil. Neft va
qaz sanayesindo karbon qazi korroziyasindan
istifado  olunan inhibitorlar osason {izvi
birlosmolor - aminlor, amidlor, imidazollar,
dordli ammonium duzlari, imidazolinlor vo
digor azot asash birlogsmolordir. Bu birlogsmalor
osason metalin holl olmasinin anod prosesino
tosir edir. Korroziya sistemlorindo miihafizo
ticlin istifadods on perspektiv lizvi birlogsmolor

imidazolin toromolori Vo onlarin
kompleksloridir [2-5].
Togdim olunmus todqigat isindo

TNT-nin DETA ilo reaksiyasi osasinda ilkin

morholodo amid, daha sonra amidin

imidazolino ¢evrilmoasi ilo sintez aparilmisdir.

Noticodo asagidaki sxem tlizro 89.9% ciximla

imidazolin birlogmosi alinmigdir:

— CH,— NH, 14300>
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Sintez olunmus imidazolin téromasinin
ayri-ayriligda stearin, olein tursular1 vo

qargidali

yagindan

ayrilmisg

tursularla

komplekslori alinmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sintez

olunmus

imidazolin

vo 1600 spektrometrindo [Q-spektr kdmoyi ilo

komplekslorinin qurulusu BX Perkins-Elmer
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Sokil 1. TETA va naften tursusu ilo sintez edilon imidazolinin 1Q spektri

IQ spektrinin  analizi ~ gostorir ki,
sintez edilmis  birlosmonin  torkibindo
asagidaki qruplara moxsus olan valent ragslori
movcuddur: NH» iclin valent ragslori
v=3279 sm" vo deformasiya rogslori §=1552
sm?, 1607 sm™!; CH qrupunun C-H rabitosi
icin v =2923 sm’', § =1454 sm'; CH;
grupunun C-H rabitosi ti¢lin v=2813, 2853 sm"
18 =1375 sm!; imidazolinlordo C-N rabitasi

iciin  v=1010, 1138, 1272 sm’'; imida-
zolinlorde C=N rabitosi ii¢iin v=1655 sm™.
Bu kompozisiyalarin “ACM

Instruments GILL AC 1197 potensiometrinda
CO: korroziyasindan miihafiza xiisusiyyatlori
todqiq olunmusdur. Toadgigatlar NaCl-in suda
1%-1i mohulunda 1000 ml-lik stokanda
aparilmisdir. NaCl mohlulu 50°C-do 1 saat

miiddotindo 9 bar tozyigde CO; qazi ilo
doyduruldugdan sonra C1018 Grade Steel
markalt poladdan hazirlanmis elektrodlar
potensiometra qosulur. Prosesin aparilma
miiddoti 20 saatdir vo biitiin proses boyu
mithit eyni soraitdo CO> ilo doydurulur.
Elektrod potensiometra qosuldugdan 1 saat
sonra tadqiq olunan maddolor miihito slave
olunur. Bu miiddotds korroziya potensialt
stabillosir.

TNT vo DETA osasinda alinmis
imidazolinin geyd olunan tursularla 1:1 mol
nisbotindo ~ komplekslori  hazirlanmigdir.
Imidazolin vo komplekslorin 25, 50 va 100
mq/l qatiliglarda  korroziyadan miihafizo
effektlori  Oyronilmisdir. Alinan naticolor
codval 1 vo 2- do verilmisdir.
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Cadval 1. DETA va TNT osasinda alinmis imidazolin vs onun qargidali yagi tursusu ilo

kompleksinin CO» korroziyasindan mithafizonin naticalori

Qatiliq | Zaman, Imidazolin (DETA+TNT) (DETA+TNT)+Qargidal1 yagi
C,mq// | saat tursusu 1:1 mol nisbatindo
Korroziya | Miihafizo | Longitmo | Korroziya | Miihafizo | Langitmo
siirati, effekti, omsall, siirati, effekti, omsall,
p, mm/il Z,% Y p, mm/il Z,% Y
Inh-suz 20 3.43 - - - - -
25 20 0.66 74.6 5.2 0.446 86.9 7.7
50 20 0.11 96.7 31.2 0.296 91.3 11.6
100 20 0.06 98.2 57.2 0.024 99.3 143

Cadval 2. DETA vo TNT asasinda alinmis imidazolinin stearin vo olein tursular ilo
komplekslarinin CO; korroziyasinin sinaq naticalori

Qatiliq | Zaman, (DETA+TNT)+Stearin tursusu (DETA+TNT)+Olein tursusu 1:1
C,mg/l | saat 1:1 mol nisbatinds mol nisbatindo
Korroziya | Miihafizo | Longitmo | Korroziya | Miihafizo | Langitms
siirati, effekti, omsall, siirati, effekti, omsall,
p, mm/il Z,% Y p, mm/il Z, % Y
Inh-suz 20 3.43 - - - - -
25 20 0.385 88.7 8.9 0.585 82.9 5.9
50 20 0.203 94.1 16.9 0.441 87.1 7.8
100 20 0.016 99.5 21.4 0.156 95.4 21.9

Inhibitorsuz miihitdo 20-ci saatda korroziya siirati 3.43 mm/il-dir. imidazolinin stearin
tursusu ilo kompleksinin C1018 markali poladin korroziya siiratina tosirinin zamandan asililiq

oyrilari sokil 2-da verilmisdir.
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Sokil 2. Imidazolinin stearin tursusu ilo kompleksinin C1018 markali poladin

korroziya siirating tesirinin zamandan asililig1.

KiMYA PROBLEMLORI Nel 2016




X.R.DUZDABAN

47

Opyrilordon goriindliyli kimi miixtalif
qatiliglarda  todqiq  olunan  birlogsmoalor
korroziya  slirstini  koskin  asagi  salir.
Inhibitorsuz miihitdo korroziya siirati 2.2
mm/il-don 3.43 mm/ilo qodor artir. Lakin
miihito birlogsmolorin 25 mgq/l alave olunmasi
korroziya siiratini 0.385-0.585mm/ilo godor
azaldir. Qatiligm 100 mgq/l-o gadar artirilmasi
ilo korroziya siirati 0.016-0.156 mm/ilo qador

asag1 diisiir. Korroziya siirotinin zamandan

asililig  oyrilori demok olar ki, biitiin
qiymatlords ¢ox yaxindir.
Tadqiq olunan imidazolin

komplekslorinin qatiligdan asili olaraq CO>
miihitindo sothi-ortiilmo omsallari, adsorbsiya
sabiti vo Gibbs enerjilori hesablanmis, alinmig
naticalor cadval 3-dos verilmisdir.

Cadval 3. Imidazolin komplekslarinin 1 %-1i NaCl mohlulunda Gibbs enerjilori, sothi
ortlilmo omsallari, adsorbsiya sabitlorinin 20-ci saata hesablanmis noticalori

Sintez olunmus imidazolin Qatiliq, Saothi Adsorbsiya | Gibbs enerjisi,
komplekslori C, (mg/l) | ortiilmo sabiti, AG4ske/mol!
omsal;, 0 | K, M'-10*
(DETA+TNT)+Qargidal1 yagi 25 6.690 15.8 -39.6
tursusu 1:1 mol nisbatindo 50 10.58 12.5 -39
100 141.9 100 -44
(DETA+TNT)+Stearin tursusu 25 0.887 16.6 -39.7
1:1 mol nisbatindo 50 0.940 20 -40.1
100 0.995 142.8 -45
(DETA+TNT)+Olein tursusu 25 4.863 12.5 -39
1:1 mol nisbatindo 50 6.777 16.6 -39.7
100 20.98 12.5 -39

Sintez olunmus imidazolinin vo onun
komplekslorinin ~ sothi-aktiv.  madds  kimi

xassolori Lengmyiir adsorbsiya izotermi tortib
edilmokls tadqiq olunmusdur [7] (sokil 3).
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Sakil 3. Lengmylir adsorbsiya izotermi
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Aparilmig  todqiqatlar  noticosindo
miiloyyon  olunmusdur ki, imidazolin
komplekslori 25 - 100 mq// qatiliglarda metal

sothindo kimyovi adsorbsiya hesabina davamli
ortiik omolo gotirmosini siibut edir.
Beloliklo, todqiq olunan birlogmalor

sothini korroziyadan 74.6 — 99.8% miihafizo CO; korroziyasmna qarst totbiq igiin
edirlor. Bu birlosmalorin Gibbs enerjilorinin - inhibitorlarn  almmmasinda istifado  oluna
39 kC/mol-dan asagi olmasi onlarin metal bilorlor.
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RESEARCH INTO IMIDAZOLINE- AND BUTYRIC ACID-BASED COMPLEXES IN
CARBON DIOXIDE MEDIUM

Kh.R.Duzdaban

Azerbaijan State University of Oil and Industry
Azadlig ave., 20, AZ 1010 Baku, Azerbaijan; e-mail: havaledzn(@gmail.com

Diethylenetriamine (DETA) and natural petroleum acids (NPA)-based imidazoline compounds
and their complexes produced on the basis of stearin and oleic acids, as well as acids isolated
out of corn oil capable of having protective effect against corrosion, have been synthesized.
Inhibiting properties of the synthesized compounds have been investigated on the surface of
C1018 steel in 1% aqueous solution of NaCl with CO: saturated. It revealed that in 25-100 mg/L
concentration the imidazolines and their complexes protect the metallic surface from corrosion
by 74.6-99.8%. Calculated on the basis of isotherm adsorptions of Langmuir, the values of Gibbs
adsorption energy are lower than -39 kJ/mole which reaffirms the emergence of protective film
on the surface of steel at the expense of chemical adsorption.

Keywords: corrosion inhibitor, diethylenetriamine, petroleum acids, imidazoline, adsorption
energy
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HCCIE/IOBAHUE ITPUT OTOBJIEHHBIX HA OCHOBE UMH/IA30/THHA U MACIIAHbBIX
KHUHCIIOT KOMIVIEKCOB B CPEJIE YITIEKHCJIOTO I'A3A4

X.P./lo3o0aban

Aszepbatioscanckuil Iocyoapcmeennviti Ynusepcumem Hegpmu u Ipomvluwnennocmu
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CunmesuposaHnvl cnocoOHble NPOAGIAMb 3AUWUMHBIIL Ppexm om Koppo3uu 6 Kucioiu cpede
UMUOA30TUHOBbLE COeOUHEeHUsI HA 0CHoge dusmunenmpuamuna ([OTA) u npupoonvix Hepmsrvix
kucaiom (IIHK), u ux komniexcwl, noiyueHHvie Ha OCHOBE CMEAPUHOBOL, OJeUHOBOU KUCIIOM, A
makoice  KUCI0mM, BblOENIeHHbIX U3 KYKYpy3Ho2o macia. Hcecneoosana —uneubupyrowas
CNOCOOHOCMb CUHMESUPOBAHHBIX COeOuHeHull Ha nogsepxnocmu cmanu mapku CI1018 6 1 %
600nom pacmeope NaCl, nacviuyennom CO:, Bvisicneno, umo npu  koHyenmpayuu 25-100 me/n
UMUOA30IUH U €20 KOMNIEKCbL 3aWUyaionm Memauiuieckylo n08epxXHoCms om Koppo3uu Ha 74.6-
99.8%. Paccuumannas ma ocnose uzomepm aocopoyuu Jlememrwopa 3Hauenusi 3Hepeuu
aocopoyuu Tuboca uccnedyemvix coedunenuu Hudxce -39 xllc/monn, umo noomeepaicoaem
noseieHue 3auUmHoLl NIeHKU Hd NOGEPXHOCMU CIANU 3a CYen XUMUYECKOU aocopoyuu.
Knrouesvie cnosa: uncubumop Koppozuu, OUIMUIEHMPUAMUH, HehmsAHble  KUCIOMUL,
UMUOA3ONUH, IHEPIUSL A0COPOYUU.

Redaksiyaya daxil olub 04.12.2015.
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