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QAZ KOMORLORININ BORUDAXILI KORROZIYADAN MUHAFiZ9Si UCUN YENI
BAKTERISID-INHIiBITORUN SINTEZI VO ONUN MUHAFiZO EFFEKTININ
TODQIQI
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“Neftqazelmitadgiqatlayiha” institutu,
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Qaz xatlorinda borudaxili korrozivamin qarsisini almaq maqsadi ilo Neftqaz-2016NIM universal
bakterisid-inhibitoru sintez olunmusdur. Miiayyon olunmusdur ki, bu inhibitor borudaxili korroziyanin
qarsisumin alimmasmda ~ 99% miihafizo effektino malik olur.

Agar sdzlar: korroziyadan miihafiza, korroziya siirati, inhibitor, miihafizo effekti

GIRIS

Neft gaz sonayesindo qozalarin bas
vermasinin asas faktorlarindan biri komoar vo
emal avadanliglarinin korroziya naticasindo
siradan ¢ixmasidir. Qaz komarlorinda, xiisusilo
do magistral qaz kemorlorinds, hamginin quyu
agzinda korroziya prosesi daha intensiv gedir.
Buna sabab qazin torkibinds bir ¢ox korroziya
toradici aktiv komponentlarin (H,S, CO,, O,
tizvi tursular, bakteriyalar vo s.) olmasi vo su
buxarlarinin kondenslogorok maye hala kegmo-
sidir. Qazlarm noqli zamani boru komorlarinin
korroziyaya ugramasi onlarin istismar qabi-
liyystinin asag1 diigmosino sobab olmagla
yanasi, boyuk igtisadi itkilors va ekoloji ziyana
gotirib  ¢ixarir.  Son illordo  korroziyadan
miihafizo Gsullarmin tokmillogdirilmasi istiga-
motinds intensiv todqiqat islori aparilir [1-3].

Qazlarm nogli zamami borudaxili
korroziyanin  bag  vermosinin  qarsisinin
alinmas1 {igiin diinya praktikasinda miixtolif
tsullardan istifado olunur. Bu disullardan
igtisadi vo texnoloji baximdan on olverisli vo

tosirli metodlardan  biri inhibitorlardan
istifado etmokdir [4]. Bu baximdan gqaz
komaorlarindo borudaxili korroziyanin

Oyronilmosi vo qgarsisinin alinmasi li¢lin ¢ox
funksiyal1 inhibitor-bakterisidlorin yaradilmasi
aktual mosolalordon biridir. Toqdim olunan
isdo MQK-da borudaxili korroziya prosesinin
todqiqi vo onun aradan qaldirilmast {igiin
coxfunksiyali inhibitor-bakterisidin sintezino
aid aparilmis todqiqat islorinin naticalori
verilmisdir.

TOCRUBI HiSSO

Todgiqat obyekti olaraq “Hovsan QSM-
Qaradag-Simal DRES” magistral qaz komari
(MQK) secilmigdir.  Korroziya prosesinin
mexanizmini aydinlasdirmaq ticlin hom qaz,
ham do su-kondensat qarisigi niimunalori
gotiiriilmiis vo laboratoriya soraitinde tadqiq

6974-4-5 uygun olaraq Qaz-xromatoqrafiya
metodu ilo Agilent 7890A xromatogqrafinda,
nomliyin miqdar1 “Condumax Il transport able”
tipli cihaz vasitasi ils, H,S-in migdart iso QOST
22387.2-97-0 uygun miioyyanlogdirilmis vo
alinmis noticolor cadval 1-do verilmisdir.

edilmisdir. Qazlarin kimyovi torkibi ISO
Cadval 1. Qaz niimunasinin tarkibi va fiziki-kimyavi gostaricilori
Kll;l(;’lQVl CH4 C2H6 C3H8 n'C4H10 i' C4H10 n‘C5H12 i' C5H12 n-C6Hl4 02 N2 C02
Mol, % | 9416 | 264 | 0.71 | 0.25 0.27 | 0.08 | 0.16 0.19 (0.01]0.15/1.38

Orta molekul kiitlosi 17.51; sixligi 0.7295 kg/m®; Vobbe ododin yuxar: haddi 49.63MC/m?; asag
hoddi 44.71 MC/m?; H,S -0.023 g/m?; miitloq nomlik 212.6 mg/m®; seh noqtosi 2.1°C
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Separator vo tutumlardan gotiiriilmiis Su-
kondensat qarisiginin torkibinda H,S, agressiv
ionlar vo miixtalif ndv korroziya téradici
bakteriyalarin (karbohidrogenoksid- lasdirici-
KOB, sulfatreduksiyaedici-SRB, domir-FeB)
miqdart  uygun olaraq OST-39-234-89,

MS-1669347-05-04 vo PD 39-3-973-83
standartlar1 ilo todqiq edilmis vo alinmis
naticalor 2-Ci  cadvaldo  verilmisdir. Su-
kondensat  qarisiginda  QOST-9.506-87-a
uygun misyysn olunmusdur ki, korroziyanin
stirati 1.352 qm?*/saat-dir.

Cadval 2. Su-kondensat garisiginin kimyavi vo mikrobioloji analizinin naticalori

Kationlar, o/l Anionlar, g/l Miixtalif név
bakteriyalarin miqdari
ca®™ | Mg™ | Na™+K* | Fe™ | CI S0~ | HCO; | COs | SRB Fe | KOB
0.200 | 0.462 | 2.660 0.538 | 3.899 |1.864 |0.610 |- 10° 10’ 10°
Qarisigin sixligr 1.006 g/sm®, limumi minerallasmasi 10.234 g/l, pH- 7.2, H,S-miqdar1 iso 2.06 g/l

Mbolumdur ki, aminlor, aminlorin
duzlar1 neftqaz sonayesindo inhibitor kimi
genis istifado olunur. Aminlorls polyar oksigen
torkibli hidrofob karbohidrogen qruplarinin
qarsiliglt tosirindon yiiksok effektiv
inhibitorlar sintez etmok miimkiindiir [5-7].

Sonraki todgigatlarda gaz  xotlorinda
borudaxili  korroziyanin  qarsisim1  almaq
moqgsadi ilo torofimizdon  miivafiq nisbotli
naften tursulari vo yag tursularinin qarisigi,
poliamin vo mis duzlart osasinda islonib
hazirlanmis kompozisiya torkibli ¢ox funksiyali
Neftqaz-2016NIM bakterisid-inhibitoru sintez
olunmus vo onun mihafizo  effekti
Oyronilmisdir. Laboratoriya tadqiqatlar1 zamani

su-kondensat qarisiginda korroziyanin siirati
QOST-9.506-87-a uygun olaraq, U-sokilli
qurguda, otaq temperaturunda 6 saat
muddatinds tadqiq edilmisdir. Tadgiqat {igiin
“CT-20” markali 2x4x04 sm Olcull
poladdan hazirlanmis l6vholordon istifads
olunmusdur.

Sintez olunmus inhibitorun 20-120
mg/l qatiliq intervalinda su-kondensat
garigiginda hidrogen-sulfido garst  miihafizo
effekti todqiq edilmis vo alinmig noticalor 3—
cl coadvoldo verilmigdir. Todqiqat zamani
qazlarda  hidratomoalogolmonin  qarsisinin
alinmasi1 moagsadilo inhibitorun metanolda
mohlulundan istifado edilmisdir.

Cadval 3. “Neftqaz-2016NIM” inhibitorunun hidrogen-sulfid korroziyasina gars1 miihafizo effekti

Reagentin sorfi, Metal itkisi,q Korroziya siirati Longimo amsali Miihafiza

ma/l g/m?saat effekti,%
Inhibitorsuz 0.01031 1.352 - -
Inhibitorlu-mahit

20 0.00580 0.620 2.18 54.1
40 0.00216 0.231 5.85 82.9
60 0.00092 0.098 13.79 92.8
80 0.00048 0.051 26.51 96.2
100 0.00019 0.021 64.38 98.4
120 0.00019 0.020 67.60 98.5
Cadvoldon goriindiiyti kimi, olmusdur, ¢iinki bu qatihqda inhibitorun

inhibitorsuz miihitdo korroziya siirati 1.352
g/m%saat olmusdur. Sistemo miixtolif qatiliqh
inhibitor slavo etdikdo iso metalin korroziya
stiratinin azalmast  miisahido olunur.
Inhibitorun ~ optimal gatiigi 100 mg/l

mithafizo effekti maksimal — 98.4% olmusdur.
Inhibitorun bu qatilign korroziyanin siirotini
64.38 dofo asagi salmis, metal itkisi iso
0.00019 q olmusdur.
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Eyni zamanda laboratoriyada movcud  bakterisid-inhibitoru ilo miiqayisali miihafizo
effekti todqiq olunmusdur vo naticolor 4-ci

analoq

inhibitorlarin [6, 8] da
qatiligda sintez olunmus Neftqaz-2016NIM

optimal

codvaldo oks olunmusdur.

Cadbval 4. Sintez olunmus Neftgaz-2016NIM inhibitorunun analoq inhibitorlarla miigayisasi

Inhibitor Korroziya siirati Longima omsali Miihafizs effekti
Neftqaz-2016NiM 0.021 64.38 98.4
SINKOR-02 0.064 21.4 95.3
LIMAN-11 0.075 18.03 94.4
Gorlindiiyli kimi, torofimizdon sintez Sonraki tadqiqatlarda Neftgaz-

olunmus Neftqaz-2016NiM bakterisid-inhibi-
torunun hidrogen-sulfid korroziyasina qarst
miihafizo effekti analoq SINKOR-02 va
LIMAN-11 inhibitorlar1 ilo miigayisodo daha
yiiksokdir.

2016NIiM  bakterisid-inhibitorunun korroziya
torodon bakteriyalara qarst miihafizo effekti
Oyronilmigdir  vo  noticolor  sokil  1-do
gostorilmigdir.
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Sakil 1. “Neftqaz-2016NIM” inhibitorunun miixtolif bakteriyalara qars1 miihafizo effekti.

Sokildon do gorindiyd kKimi “Neftqaz-
2016NIM” inhibitorunun 100mgq/l qatilig1
KOB, Fe va SRB-in 99% mohv olmasina
imkan yaradir.

Sintez olunmus “Neftqaz-2016NIM”
inhibitorunun  bakteriyalara qars1 aktivliyi
analoq inhibitorlarla miiqayisali  gokilds

Oyronilmis vo miioyyan olunmusdur Ki, bu
inhibitor daha yiiksok effektivliyo malikdir
(Sakil 2). Qeyd edok ki, “Neftqaz-2016NiM”
inhibitorunun bakteriyalara qarst
effektivliyinin yiiksok olmasina sabab sintez
olunmus inhibitorun mis osasli kompleks
olmasidir.
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Sokil 2. “Neftqaz-2016NIM”, Liman-11 va Sinkor-02 inhibitorlarinin 100mgq/1 gatiliqda
miixtolif bakteriyalara qars1 miihafizo effekti

NOTICO

Neftqaz-2016NIM bakterisid-inhibitoru

qaz komorlorinde bas veron boru daxili
korroziya proseslorinde istifado olunduqda,
reagentin sorfinin 100mg/l qatiliginda H»,S
korroziyasindan miihafizo effekti  98.4%,
korroziya toradici bakteriyalara qarsi iso 99%

muhafizo effektino malik olur. Bu iso onu
gostorir ki, sintez olunan inhibitor miihafizo
effektino goro analoqlarindan geri qalmir vo
ondan neft-qaz sonayesindo bas veron
korroziyanin qarsisimin  alinmasinda istifads
olunmasi moagsadouygundur.

ODOBIYYAT

[Tono6aes H.U., bapunos O.I. 06
YY4aCTHH  CEpPOBOJIOPOJIa B  KaTOAHOM
npoliecce Ha xeJe3e B KUCIBIX PacTBOpax.
/[3ammTa metamtoB. 2000, T.36, No 2,
¢.203-205.

Kyzuenos F0.U., Baranos P.K. O 3amure
CTali B CEpPOBOAOPOACOAEPKAIINX
cpefax  JIETyYUMH  HWHTUOUTOpaMu.//
3ammura MetauioB. 2000, T. 36, Ne5, c.
520-524.

Kynenun 0.1, Pymsnuesa E.JL,
JlobanoBa H.A. CpaBHuTenpHas OIIEHKA
UHTUOUTOPOB CEPOBOIOPOTHON KOPPO3HHU.
B ¢6.: Marepuans HaydHO-TeXHUYECKOTO
cosera OAO "Tazmpom".- OpenOypr,
Mmaii, 2000, ¢.11-19.

HabGyroBckuii 3.A., AHTOHOB B.I.,
Oumunmo A.I'. TIpoGiembl kKoppo3uu u

WHTHOUTOPHOM 3alllUTBl HA MECTOPOXK-
JIeHHUSX TpupoaHoro rasa. // Ilpaktuka
MPOTUBOKOPPO3UOHHOM  3amMTBL.  M.:
Accormanus KAPTOK, 2000, Ne 3, c. 53-
59.

Amuesa JLU. U3yuyenune uHruOupyrommx
CBOICTB KOMIIIEKCOB Ha OCHOBE AJIKHUII-
AMHHOCITUPTOB U HAQTEHOBBIX KHUCIOT. //
3amura metamio. 1999, 1.35,Ne5, ¢. 547-
551.

bucembaes C.T., Cseprysun P.P.,
Kaszmaner UK., [JpsixoB JI.B., Komoera
M.JI. Cnoco6 mnomydyeHuss HUHTUOUTOpA
koppozun «CHMHKOP-02». Ilarenr PO
Ne2149918.

YrpromoB O.B,, HBmuH O.B,,
®daxpernuuoB I1.C. MHruOUTOpH KOppO-
3UU METAJLIIOB pana N-

KiMYA PROBLEMLORI Ne 4 2016




398 QAZ KOMORLORININ BORUDAXILI KORROZIYADAN

[M30HOHMII()EHOKCUTIONU(ITUIICHOKCH )- 8. Eropos B.B.; UBanoB E.C.; ®ponos B.U.
KapOOHWJIMETHIJI|aMMOHUN  XJtopuaoB. 1. Crnioco6 MOJTYyYCHHUS WHTHOUTOpA
WurubupoBanue KOppo3UM CTald B koppo3un "Jluman-11" g 3amuThl
COJISIHOKHCJIBIX BOJHBIX cpenax. // amura CTaJIbHOTO 000pYAOBaHHUSA, B YaCTHOCTH,
metamioB. 2001, 1. 37, Ne 4, ¢. 380-385. cuctembl HedrecOopa. I[laterr PDONe
2149918.
REFERENCES

1. Podobaev N.I., Barinov O.G. On hydrogen sulphide’ participation in the cathode process on
iron in acidic solution. Zashhita metallov - Protection of Metals. 2000, vol.36, no. 2, pp.203-
205. (In Russian).

2.Kuznecov Ju.l., Vagapov R.K. On protection of steel by volatile inhibitors in hydrogen
sulphide-containing mediums. Zashhita metallov - Protection of Metals. 2000, vol. 36, no.5, pp.
520-524. (In Russian).

3. Kudelin Ju.l., Rumjanceva E.L., Lobanova H.A. A comparative analysis of inhibitors of
hydrogen sulphide corrosion. Orenburg, 2000, pp.11-19. (In Russian).

4. Nabutovskij Z.A., Antonov V.G., Filippov A.G. Problems of corrosion and inhibitor
protection at natural gas deposits. Praktika protivokorrozionnoy sashiti - Practice of anti-
corrosion protection. 2000, no. 3, pp. 53-59. (In Russian).

5. Aliyeva L.l. Research into inhibitor properties of complexes on the basis of alkylamino-
alcohols and naphthenic acids. Zashhita metallov - Protection of Metals. 1999, vol.35, no.5, pp.
547-551. (In Russian).

6.Bisembayev S.T., Sverguzin R.R., Kazmaly [.K., Dyakov D.V., Koloyeva M.D. A method of
obtaining of corrosion inhibitor “SINKOR-02”. Russian Patent Ne2149918.

7. Ugrjumov O.V., lvshin O.V., Fahretdinov P.S.Inhibitors of corrosion of some metals of N-
[izonoilphenoxipol (ethylene)- carbonilmethyl]chloride ammonium. I. Corrosion inhibition of
steel in hydrochloride acidic water mediums. Zashhita metallov - Protection of Metals. 2001,
vol. 37, no. 4, pp. 380-385. (In Russian).

8.Egorov V.V, Ivanov E.S., Frolov V.I. A method of obtaining of corrosion inhibitor “Liman-
11" for protection of steel equipment, in particular, a system of oil-gathering. Russian Patent

Ne 2149918.

SYNTHESIS OF THE NEW TYPE OF BACTERICIDE-INHIBITOR FOR
PROTECTION OF INTERNAL SURFACE OF GAS PIPELINES AND
EXAMINATION OF THEIR PROTECTIVE EFFICIENCY

E.F.Sultanov, Z.A.Shabanova, S.B.Aliyeva, U.E.Hasanova, F.G.Valiyev

Oil and Gas Projects Institute
88A G.Zardabi str., AZ 1012 Baku, Azerbaijan; e-mail:elshansultanov@rambler.ru

The chemical composition and physical-chemical properties of gas and water-condensate
mixture taken from gas pipelines have been analyzed, and the amount of hydrogen-sulphide,
aggressive ions, and different type of bacterium (hydrocarbon oxidizing, sulphate-reducing and
iron) examined. It revealed that in the absence of inhibitor the medium corrosion rate as against
hydrogen-sulphide is 1,352 g/m?h. The new type of bactericide-inhibitor for protection of
internal corrosion of gas pipelines has been synthesized by interaction of condensation products
of naphthenic acids and oils. Also, aliphatic amines with copper salts and their protection
efficiency have been identified in terms of different concentration of inhibitor. It found that the
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optimum concentration of inhibitor-bactericide was 100 mg/l. Note that in this concentration the
inhibitor shows 98, 4% of protective efficiency. The optimum concentration of inhibitor leads to
the decrease of corrosion rate by 64, 4 times. The bactericide properties of the new type of
bactericide-inhibitor have also been analyzed to establish that synthesized inhibitor shows ~99%
of protective efficiency against bacterium to protect against internal corrosion of pipelines.
Keywords: corrosion protection, corrosion rate, inhibitor, protective efficiency.

CHHTE3 HOBOI'O THIIA BAKTEPUIIH]-UHT'UBUTOPA JUUIA 3ALIIUTbI
BHYTPEHHEH IIOBEPXHOCTH I'A30BbIX TPYEOIIPOBO/IOB H HCCJIIE/IOBAHUE
EIO 3AIIIUTHOI' O D®DEKTA
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Hayuno-uccredosamenvbckuil nNpoekmublil uHCmumym Hegmu u 2aza
AZ 1012 bBaxy, yn.I 3apoabu, 88 A; e-mail:elshansultanov@rambler.ru

Cunmesuposan  YHUBEPCANbHBIN — OAKMEPUYUO-UHSUOUMOD HA ~ OCHO8e  83AUMOOEUCMBUs.
anugpamuieckux AMUHO8 U NpoOyKmMos8 KOHOeHcayuu nepepadomantbix HapmeHo8bIX KUCIOM U
macen ¢ consamu meou Oasi NPeodomepaujeHus KoOpposuu GHYMpPEeHHbIX NOBEPXHOCMeEl 2A308blX
mpyoonposo0oos.  YcmanosieHo, 4mo 3awumuslii  3ppexm  noayuenHoeo uHeuOUmMopa
cocmasensem ~ 99%.

Knwouesvie cnosa: 3awuma om Kopposuu, CKOpocmv KOPpO3UU, UHSUOUMOD, 3AUUMHbLI

aghgpexm.

Redaksiyaya daxil olub 28.11.2016.
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