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Annotanusi. B cratee paccMaTpuBalOTCs BONPOCH! IIPUMEHEHMS Pa3-  KouyeBble CI0Ba
JMYHBIX TPOTEKTOPHBIX CIIABOB, BHITOJIHEHHBIX M3 MAarHus U aliOMH-
HUSL, IS 31Tl BEPTUKAIBHBIX CTAJIBHBIX PE3EPBYapOB MPU XPAHEHUU  BEPTUKASIbHbIN CTaslbHOWN
Hedtu 1 Hedrenponykros. I[TokazaHbl XapakTepUCTUKH IIPOTEKTOPHBIX  pe3epByap; aNloMUHNEBbIE
CIUIZBOB, BBINOJHEHHBIX M3 MarHus WM allOMHHMS M HX CIUIZBOB. |1 MarHMeBble NPOTEKTOPHbIE
[IpuBeseHbl TaHHBIE 1O CKOPOCTH CaMOPacTBOPEHHS MPOTEKTOPHBIX  crpapp); ckOPOCTb

CIUIABOB B 3aBHCHMOCTH OT CTEICHM MUHEPAIU3aLUH OITOBAPHOI
BOABL. [l1st IpOBECHNS HCCIIEJOBAHMN HCIIOIb30BAINCH TPaBUMETpHYC-
CKHUE HMCIIBITAHUS ISl pacueTa MacCOBOTO MOKa3arelisi CKOPOCTH KOPPO-
3HUU U IEKTPOXUMHUYECKHE C 1IEJIbI0 pacueTa K03(h(GUIIMEeHTA TI0JIE3HOTO
JICMCTBHS OT aHOJHOM TUIOTHOCTH TOKa. [IoKazaHO sMIHMpHUYECcKOe ypaB-
HEHHE, C IOMOLIBI0 KOTOPOTO MOKHO PaCCYUTATh CKOPOCTh CAMOPACTBO-
PEHHS MPOTEKTOPHBIX CILIABOB, M3TOTOBJICHHBIX W3 QIOMUHHEBBIX U
MAarHMeBBIX CIUIABOB, U JaHbI 3HAYCHUS SIMITMPHIECKUX KOdPHUIHESHTOB
JUIsl PACCMOTPEHHOI'0 B PabOTe Cilyyasi UCIOJIb30BaHHS MPOTEKTOPHBIX
criaBoB. [loyueHHas sMnupuyeckast 3aBUCUMOCTD TTO3BOJIMUT MPOTHO-
3MpOBaTh CKOPOCTh CaMOPACTBOPECHUS ANIOMHHUEBBIX M MarHHEBBIX
NPOTEKTOPHBIX cIuiaBoB. [IpoBeneH aHanmu3 ko3 pHIHEHTa OJIE3HOTO
JEUCTBUSI MAarHUEBBIX M AIFOMHHUEBBIX IPOTEKTOPHBIX CIIABOB M ITOKa-
3aHa 3aBUCHMOCTh KOA((HIMEHTa IMOIE3HOro NEWCTBUS OT aHOAHOM
IIJIOTHOCTH TOKa IJIs1 MAIrHUCBBIX U AJIIOMUHUCBBIX IPOTEKTOPHBIX CIlJIa-
BoB. [TokazaHa 3(eKTUBHOCTb NMPUMEHEHHS AJIOMHUHHMEBBIX IMPOTEK-
TOPHBIX CIIABOB JIUISI 3alIUTHI BEPTHUKAJIBHBIX CTAJBHBIX PE3EPBYapoB.
CrenaH BBIBOI O TOM, YTO MPUMEHECHHE aJFOMHHHUEBBIX IPOTEKTOPHBIX
crutaBoB Oonee 3 (HheKTHBHO, Tak Kak UX k03D UIIMEHT MOJIE3HOTO JIeH-
CTBHUS BBIIE, YEM MAarHHUEBBIX CIUIABOB, 3TO XOPOLIO BHIHO Ha Ipe-
CTaBJICHHOM B paboTe rpaduke 3aBUCHMOCTH KO PHUIIUESHTA MOIE3HOTO
JieicTBHUs OT 0OlIell MUHepaJiM3alyy MOITOBAPHOIl BOJbI. Pe3ynbrars
paboTBl MOXKHO HCIIOIB30BaTh MNPU IPOEKTUPOBAHUH IPOTEKTOPHON
3aIUTHI CTANBHBIX BEPTHKAIBHBIX PE3EPBYapOB, MPEIHA3HAYCHHBIX IS
XpaHeHus! HeYTU U HEPTEIPOIYKTOB, COACPIKAIIUX ITOATOBAPHYIO BOLY
Pa3IM4YHON MUHEPAIU3ALIUU.
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Abstract. The article discusses the use of various protector alloys made
of magnesium and aluminum to protect vertical steel tanks when storing
oil and oil products. Characteristics of protector alloys made of magne-
sium or aluminium and their alloys are shown. Data on the rate of self-
dissolution of protector alloys depending on the degree of mineralization
of bottom water are given. Gravimetric tests were used to calculate the
mass index of the corrosion rate and electrochemical tests were used to
calculate the efficiency of the anode current density. An empirical equa-
tion is shown by which the self-dissolution rate of protector alloys made
of aluminum and magnesium alloys can be calculated, and empirical
coefficients are given for the case of using protector alloys considered in
the work. The obtained empirical dependence will make it possible to
predict the rate of self-dissolution of aluminum and magnesium protec-
tor alloys. The efficiency of magnesium and aluminum protector alloys
was analyzed and the dependence of the efficiency factor on the anode
current density for magnesium and aluminum protector alloys was
shown. Shows the effectiveness of using aluminum protector alloys to
protect vertical steel tanks. It was concluded that the use of aluminum
protector alloys is more efficient, since their efficiency is higher than
that of magnesium alloys, this is clearly seen in the graph presented in
the work on the dependence of the efficiency on the total mineralization
of bottom water. The results of the work can be used in the design of
protector protection for vertical steel tanks pre-designated for storage of
oil and oil products containing produced water of various salinity.
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s xpanenus HedTel 1 HEDTETPOAYKTOB B
MIPOMBINIIJIEHHOCTH MCIIONB3YIOTCS BEPTHUKAIb-
HBIE CTalIbHBIE Pe3ePBYaphl PA3TUIHON BMECTH-
moctu tutnia PBC. BmecTe ¢ HEQTBIO B pe3epBy-
ape HaKaruIMBaeTCs TMOATOBapHAas BoJa pa3iind-
HOW MWHEpalu3annu, KOTOpas BBI3BIBAET
KOPPO3HOHHOE pa3pylIeHne pe3epByapHON KOH-
cTpyknun. OTBIT 3KCIUTyaTallli pe3epByapoB
[1-12] cBuOeTeNnbCTBYET O TOM, YTO ¢ HAMOOb-
e CKOPOCTHI0 KOPPOIUPYET AHUIIE U HIDKHUE
rosica o0edaiiku pe3epByapa.

J1s1 38T OT KOPPO3HUHU UCTIONB3YETCS MHO-
JKECTBO METOZIOB, B YACTHOCTH DIIEKTPOXUMHUYE-
CKH€ METOJBI: KaTOHas, aHOJAHAS ¥ TIPOTEKTOP-
Has 3amuTel. Hanbomnee mmpokoe pacmpocTpa-
HEHHWEe Halljla NOPOTEKTOPHAs 3amuTa.
[IpoTexTopHas 3amuTa UMEeT PSJT TPEUMYTIECTB
nepea aHOTHOM M KaTOJIHOM 3alllUTaMU: TPOCTOTa

2023, 1.21,N°5

KOHCTPYKIINH, HU3Kasg ce0EeCTOMMOCTh yCTa-
HOBKH W DKCIUTyaTalud, He TPeOyeT TOTOIHU-
TEBHBIX CPEACTB KOHTPOJISI U aBTOMATHKH U T.1I.

M3BecTHO, UTO ANEKTPOAHBIN MOTEHIIUA KOP-
ITyca M THUINA BEPTUKAIBHOTO pe3epByapa NMeeT
OoJee IEKTPOTIOTIOKUTEIFHOE 3HAUCHHUE, YeM
BEJIMYMHA 3JIEKTPOIHOTO MMOTEHIHANA TPHUMEHS-
€MOT0 MPOTEKTOpHOTO crutaBa. [Ipruem mpwu 3a-
MbIKAHMM UCKYCCTBEHHOM rajlbBaHUYECKOM Maphl
MIPOTEKTOPHBIH CIIJIaB CTAHOBUTCS aHOJIOM, a 3a-
mUmaeMasi KOHCTPYKITUS — KaTOIOM M He TIOJI-
JaeTcsl KOPPO3UOHHOMY M3HOCY [2—4, §].

Db PEeKTUBHOCTh MPOTEKTOPHON 3aITUTHI
OTIpe/IeTISIETCS] HECKOIBKUMH TTapaMeTpaMu: KO-
3 PUITIEHTOM TIOJIE3HOTO AEHCTBUS, PATIyCOM
3aIIUTHOTO EWCTBUS MPOTEKTOPA U €T0 CaMo-
pactBopenueM [2, 5, 8, 10].
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brinmu mpoBeneHb! UCCaeA0BaHUS 110 OIpee-
JICHUIO CKOPOCTU CaMOPACTBOPEHUS MPOTEKTOP-
HBIX MaTepUajoOB, U3TOTOBJICHHBIX U3 ATFOMUHUEC-
BBIX CIUIABOB, B 3aBUCUMOCTU OT COACP>KAHUS
coJieii B BOJHOM PacTBOPE, UMUTHUPYIOIIUX MO/~
TOBapHYIO BOAY. Pe3ynbraThl SKCIIepUMEHTATBHBIX
HCCIEIOBAHUHN MPEACTABICHBI HA PUCYHKE 1.

[To pe3ynbraram sKcIIiepUMEHTa MOKHO 3aKITIO-
YUTb, YTO CKOPOCTH CAMOPACTBOPEHUS TPOTEKTOP-
HBIX CIIABOB YBEIUYUBACTCS C POCTOM COJEpHKa-
HUS COJICH B MOATOBAPHOM BOZIE, IPUYUEM IS Mar-
HHUEBBIX MPOTEKTOPHBIX CIUIABOB CKOPOCTH
CaMOpAaCTBOPEHUS B JBa pa3a BBIIIE, YeM IS
amroMuHueBbIX [1, 6, 9—12]. Takas 3aBUCUMOCTH
XOPOIIIO OITUCHIBAETCS ypaBHeHHEM Brja (1):

K=A4A+BInC, (D

rae K — cKOpoCcTb caMOpacTBOPEHUS MaTepHana,
r/m*yac; C — o0m1as MUHepaIu3aIys NoIToBap-
HOW BofIbL, T/11; A u B — smmupuueckue kodddu-
LUCHTHI.

B pesynbrare 00pabOTKH MOIyYEHHBIX DKC-
IIEPUMEHTAIIBHBIX JAHHBIX IS aTFOMUHUACBBIX
CIUIABOB OBUTH HaWICHBI 3HAUCHHS KOO PUIHEH-
ToB Koppemsinuu A = 0,000938 u B = 0,000168.
Torna asst IPOTEKTOPOB, N3TOTOBIEHHBIX U3 aJliO-
MHUHHEBBIX CIUIaBOB, ypaBHeHue (1) Oyner umeth
crnenyronmii Bun (2):

PETROLEUM ENGINEERING

K =0,000938 +0,000168InC.  (2)

Koaddumment nmonesnoro neicTBus (UCIIOINb-
30BaHUs) 1| IPOTEKTOPA 3aBUCUT OT (paKTHUC-
cKoro pacxoza mMarepuana AGgayr, CHIIbI TOKA B
LIETIH MMPOTEKTOP — METAI /, AIEKTPOXUMHUYE-
CKOTO SKBHBAJICHTAa MaTepHaia poTeKTopa 3,
MIPOJOKUTENBHOCTH €r0 PabOThI 7, T.€. MOXKHO
3armcarsb (3):

n= 876 It
AG(l}aKT

[IpoBeneHbI HNEKTPOXUMITUECKIE HCCIIEI0Ba-
HUS POTEKTOPHBIX CTIABOB MTPH aHOIHOM TUIOT-
mocTH Toka 1,0 A/M2, 1 paccunTaHBl 3HAYCHUS
K03 GUIIIEHTA MTOJIE3HOTO ACHCTBUS B MUHEpaA-
JIN30BaHHOM PAacTBOpE C CO/Ep)KaHHEM CoJiel
22,3 /1. YCTaHOBIIEHO, 9TO KO3(PGUIMEHT T0-
JIE3HOTO JICUCTBHUS aTFOMUHHUEBBIX TIPOTEKTOPOB
paBen 0,95 %, a maraueBbIX cocTaisaeT 0,64 %.
Pesynbsrars! pacueToB ¥ IPOBEIEHHOTO SKCIIEPH-
MEHTa MpeJICTaBIeHbl Ha pucyHke 2. M3 npen-
CTaBJIEHHBIX JAaHHBIX BUAHO, YTO Kod(duimeHT
MTOJIE3HOTO JCWCTBUS MPOTEKTOPOB YMEHBIIIACTCS
C YBEIMYECHHUEM CTETICHH MUHEPaIU3aIiy MOI-
TOBAPHBIX BOJI, UTO CBS3aHO C yBEIMICHHUEM CKO-
pOCTH caMOpacTBOPEHUS MPOTEKTOPHBIX CILIA-
BoB [1, 3,7, 10].
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PHCyHOK 1. CKOpOCTL CaMOpPaCTBOPCHUA aJIIOMUHUCBOT'O IPOTEKTOPHOI'O CIIaBa OT COACPIKAHUS cojei

B IOATOBApHOI BoJE

Figure 1. The rate of self-dissolution of the aluminum tread alloy from the salt content

in the bottom water
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Pucynok 2. Koaddunuent nosie3Horo nefcTBUsl MarHueBbIX (a) M aTIOMUHNEBBIX (0)
MIPOTEKTOPHBIX CIUIABOB OT AaHOJHOW IJIOTHOCTH TOKA

Figure 2. Efficiency of magnesium (a) and aluminum (b) protector alloys

from anode current density
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