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NpoTMBOKOPpPO3UOHHAA 3aILUTa
aKTyanbHa npu paspaboTke MeTo/0B
NPOeKTUPOBAHUSA, COOPYIKEHMUA

M 3KCNAyaTaLum CyXonyTHbIX 1
MOPCKUX HedhTera3onpoBoAoB,
HedTe6a3 U razoHedhTexpaHUNULLY,

1 HanpaeneHa Ha MUHUMU3aLUIO
PMCKOB OTKa3a. 3aa4n BpeMeHHOiA
3aWmThl OT KOPpPO3uu (KoHCepBaLum)
HauGosnee ycneLHo peLatoTes ¢
NOMOLUbIO KOHTAKTHBIX U JIETYYUX
MHrM6UTOpOB aTMOCHEepHON
koppo3uu. K coxxanenuto,
6GONbLIMHCTBO UHIMOUTOPOB
ABNAKOTCA NPOU3BOAHBIMU AMUHOB

1 HUTPUTOB, @ 3TO YPe3BbIYANHO
onacHble XuMHU4YecKue BeLlecTBa, Kak
ANSA YeNoBeKa, TaK U OKpyKatoLei
cpeabl. OHUM He YAOBNETBOPALOT
coBpemMeHHbIM TpeGoBaHUAM
NpOMbILLNEHHOI 3Konoruu. Mo3tomy
Heo6X01MO BeCTU pa3paboTKy meHee
ONacHbIX CPeACTB KOHCEpBaL UK.

KomnoHeHT 1 (ocHoBa) — XKKTM

B nHruéutope Kopposuu «dMT» Hamm uc-
MONb30BaHbI B KA4YECTBE OCHOBbI XMPHbIE KNCNO-
Tbl Tannosoro macna ((KKTM), a B3ameH BbICOKO-
TOKCUYHbIX aMMHOB — TaKe asoTcogepxaliue,
HO HETOKCUYHble MPOU3BOAHbIE Xnopodunna.
KTM o6nagator 3aliUTHBIMKU CBOMCTBAMU U
NPUMEHAIOTCA B PasNUYHbIX MHIMBUPYIOLLMX
KOMNo3uumaAx. [na ycuneHus 3awmtbl UX Hewn-
TpanusyoT, aTepuduLmnpytoT u T.4. B Hawem cny-
4ae 3Ty posib BbINOMHAIOT MEAHble MPOU3BOAHbIE
xnopodunna (MNX) B cocraBe BewecTB XBOW.
LleHTpanbHbIN aTOM MoneKynbl xnopodunna mar-
HUI 3amelwéH Ha meap (1) [1]. Fpynnosoit coctas
UHrMéuTopa nNpuBeaeEH B Tabn. 1.

O mexaHu3me AeNcTBUA WHTMOGWUTOpA —
npexpe Bcero o ero cnocobHocT copbupo-
BaTbCA Ha CTanu, No3BONseT CyAuTb «bapbep-
Hbl» 3hdekT. B monekyne MIX yetbipe aToma
asoTa, 06pasyoumx NPoYHbIe JOHOPHO-aKLen-
TOPHbIE CBA3K C Xene3om (TOPMOXEHWE aHo-
[HOrO npolecca Koppo3uu), a NNoCKas CTPYK-
Typa Monekynbl 3QHeKTBHO TOPMO3UT JOCTYN
atmocdepHoro Kucnopoaa (TOpMOXeHue Ka-
ToAHOrO npouecca). [laHHble no H6apbepHomy
3 deKTy Ha pUCYHKe KOCBEHHO NOATBEPKAAIOT
NPeanoXeHHbI MexaHn3m, B KOTOPOM BaxHas
ponb oTBefeHa 3(deKTy xenatmpoBaHua npu
aacopbuum MMX Ha ctanu.

[na noaTBepwAeHMA 3aWMTHbIX CBOMWCTB
«®MT» npoBeAeHbl YCKOPEHHbIE KOPPO3MOHHbIE
UCMbITaHUA KOHCEPBaHTa Ha OCHOBE WHAYCTpU-
anbHoro macna. PesynbTatbl npuBeaeHsl B Tab. 2.

B ycnoBusax nonHoro norpyxeHus 3alyu-
aeMon KOHCTPYKUMK B pacTBop MHrubutopa,
Hanpumep, B An3enbHOe TONANBO, CPOK 3aLUUT-
HOro [eNCTBUA He orpaHWyYeH, Ha MOBEPXHO-
CTU MeTanna NoCTOAHHO HAaXOAWTCA 3aLUTHBIN
aacopbunoHHbiit cnoi. Pacteop «®MT» B au-
3e/IbHOM TOMAMBE C KOHUEeHTpauuen 1% peKo-
MEH[0BaH ANA 3aWnTbl IMH3 JBOMNHOIO JjHA He-
dhTexpaHuamny [2].

[Janee Hamu Bbina M3yyeHa BO3MOKHOCTb
1Cnonb3oBaHNUA HOBOro coctasa ¢ «PMT» ans
3alMTbl OT KOPPO3UWM BHYTPEHHUX MOBEPXHO-
cTeil 060pyfOBaHUA 3aMOJHEHUMEM KOHCep-
BaAHTOM C nocnegywowmm ero cnmsom. O BO3-
MOXHOCTW peanv3aLunm TaKOro MeToAa 3alymnTbl

Mac.%
B KOMNOHEHTe

HacbliweHHblie xupHble kncnotel C —C 6-19
OneuHoBas kucnota 28-51 v
JNlnHoneBas Kucnota u ap. 37-64 310
KOMNOHEHT 2 — KOHLEHTPAT XBOMHbIN HaTypanbHbli (KXH)* 15
MpoussogHble xnopodunna 0,4—4,5 -
duUTOCTEPUHDBI, NONUNPEHObI, CKBaNEH 2-4,3
MaKpo- 1 MUKPO3NeMeHTbI 5-7 5
HaTpuneBble CONU MUPHBIX, CMONSHBIX, 44-60 §
ABYXOCHOBHbIX, OKCO- 1 OKCUKUCNOT

BHNN-1H
BockoobpasHble BellecTsa 5-8
JdupHble macna 1-1,2

* — [aHHble ANA OMbIIEHHOTO NPOAYKTa

Ta6. 1 — Xumuyeckuli (2pynnosol) cocmas «dMT»
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CBUAETeNbCTBYIOT pe3ynbTaTbl CpaBHUTENbHbIX
UCMbITaHUI, NPUBEAEHHbIE B TA0J. 3.

WHrméutop atmocthepHoil Kopposuu fon-
eH TaKKe NpoABAATb PYHIMCTaTUYECKY0 aK-
TUBHOCTb MO OTHOLIEHWIO K NIECHEBbLIM rpubam.
B Tabn. 4 npencTaBneHbl NoNyyYeHHble HAMK pe-
3yNbTaTbl MUKPOGMONOTMYECKOTO WCCieAoBa-
HuA. OHM NOATBEPKAAIOT BbICOKYI0 aKTUBHOCTb
«®PMT» N0 OTHOWEHUIO K OCHOBHbIM BUAaM
nnecHesbIX rpu6os [3].

HaKoHel, B Tabn. 5 npeacTaBneHsl pesynb-
TaTbl UCNbITaHuin «PMT» B cocTaBe 3alUTHOrO
BOAOBbITECHAOWero coctaBa. CpaBHMBanUChb
pasnnyHble COCTaBbl Ha OCHOBE AW3E/bHOro
TonnuBa ¢ fo6aBNeHNEM MWUHEpPaAsbHbIX U pac-
TUTENbHBIX Maces, WHMMOUTOPOB  KOPPO3uM
(cynboHar kanbuus, H-M-1, ®MT u ap.), oueHu-
BaNoCb TaKXe BbITECHEHWE arpecCcMBHOrO 3/eK-
Tponuta — 3% NaCl n nponwuTbiBatoLMe CBOWCTBA
Ha Fe,0,, To ectb CNOCOBHOCTb 3aLMLLATL «PIKa-
Bble» MOBEPXHOCTU. Jlydlumne pesynbTatbl AOCTUI-
HyTbl ¢ «®MT». CocTaB C ero yyactuem He ycTy-
naeT amepuKaHckomy aHanory Eazy 4o (tabn. s5).

Utorun

NHrnbutop kopposunm «OMT» coBmectum ¢
pasNyHbIMW OCHOBAMM KOHCEPBALMOHHbIX
COCTaBOB U MOXET B HEBbICOKUX KOHLEHTPaL M-
AX 3 deKkTMBHO paboTatb B Macnax v TOMIM-
Bax, a TaKXXe B BOAe, rie OH 06pa3yeT CTOKy
3IMYNbCHIO.

WHrnbutop «PMT» siBnsieTcs npaktuyeckn 6eso-
nacHbiM BelectBom IV Knacca TOKCMYHOCTW Ans
yenoBeKa M NPU 3TOM aKTUBHO MOAABNAET W3-
HefeATeNbHOCTb NecHeBbIX TpM6oB. Takoe Heo-
6blYHOE CBOWCTBO CBA3aHO C 0COOGEHHOCTAMM €ro
XMMWUYECKOro COCTaBa: OH COAEPMHMT KOMMIEKChI
Meau 1 CMONsiHble KNCoThl (KaHndonb).

BbiBogbl

WHrmbutop atmocdepHoit Kopposun  «OMT»
3teKTUBHO 3alMLLAET CTaNb OT INEKTPOXUMM-
YECKO 1 MUKPOBMONOrMYECKON «rPUBHOMN» KOp-
pO3unK 1 MOXKET MCMONb30BATLCA B KayecTse 6e3-
OMacHoO Ans YenoBeKa W OKpyXalolen cpeabl
YHUBEPCaNbHO NPUCaAKM KO BCEM TUMAaM OCHOB
KOHCEPBAHTOB.

-1 T-66 MK

=
TMT

B — marnfuTopsl.

Puc. 1 — «bapbepHsbliii» 3¢pcpekm (y) npu adcopbyuu

Ha cmanu uHeubumopos koppo3uu 8 dusmonause (A1), 1%
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KoHueHTpauusa «®MT» OueHKa KOPPO3UOHHOIO COCTOSHMA MeTa//InYecknx o6pasyos

B Macne, Yyepes UMK, % KOPPO3MOHHOTO NOPaXKeHUs

% macc. 6 " 15
1 1,4 2,85 7,22
3 0,00 0,91 4,63

Tab. 2 — Koppo3uoHHble ucnsimanus pacmsopos uHzubumopa «®MT» 8 macne U-20A no FOCT
9.054 (Memod 1) Ha cmanu Cm3 8 kamepe mena u gaa2u

WUHruéurtop KoHueHTpauus Mnowaab KOppo3uoHHbIX CKOpPOCTL
uHrmbutopa B T, nopaxkeHun, %, yepes Koppo3uu,
%Macc. UMKNbI mMm/roa
6 14
BHIMMN-1H 1,0 63 87 0,161
M-1 1,0 25 86 0,105
OMT 0,5 3,1 12 0,055
OMT 1,0 0,6 10 0,028
[T 6e3 nHrubutopa (KOHTPoAb) - 100 100 0,274

Tab. 3 — Koppo3uoHHbie ucnsimaxus uHeubumuposadHozo /JT. Bpems koHmakma 06pa3yos
cmanu Cm3 ¢ pacmsopom U Bpems CywKu Ha 8o3dyxe — 60 MUH

WUccnepyembiii Fpun6bI

cocTaB - . . - .
Clostridium Aspergillus  Trihoderma  Penicillium  Aspergillus
resinae oryzae viridae expansum niger

MupycTpuansHoe . . . . .

macno N-20A

[nsenbHoe . _ . . .

Tonameo AT

1% GMT B AT — — — + -

Tab. 4 — AKmuUBHOCMb KOHCepBaHmMa Ha ocHose du3esnbHo20 monsausa ¢ ®MT.
« +» — MUNUYHLIT pOCm Kynbmypsbl, « — » — omcymcmaue pocma

KoHueHTpauusa Mponutka 3awuTHble cBoicTBa HA  [nowaab BbiTecHeHue
MHrubutopa Fe,0,,mm nnactunkax Cr.10 no NOBEPXHOCTH, NaCl, mm
Koppo3uu, IFOCT 9.054, UMKn noBpeXAeHHOM
% mac. Koppo3ueii B
B AU3e/1IbHOM Kkamepe CT., %
Tonnuse lurpoctatr  Kamepa d %
(I CoNeBoro NOBPEX-

TymaHa CT AeHuna

5% OMT,

10% 6a3oBoe
macno SN150,
5% XNONKOBOE
macno, 80%
amstonnmeo DO

Coctas
CpaBHeHUs — 23 24 2 25 38 o
Eazy 40 (CLUA)

3aLuTHbIA BOAO-
BbITECHAIOLLNI
cocTaB
«3BBC-komnnekc»

14 25 2 100 34 o)

Ta6. 5 — Csolicmsa 3auumHo20 80008bimecHAue20 cocmasa ¢ PMT

77

MpepnoxeH MHrMGUTOP

Koppo3suu «®MT» yeTBEpTOro
KNnacca onacHOCTU, OCHOBHbIM
AEeACTBYIOLMM BeLecTBOM KOTOPOro
ABNAIOTCA MeAHble KOMNIEKCbI
xnopocunna xsou. lpusBeaeHbl
pe3ynbTaTbl UCCNEA0BAHUMN
NPOTUBOKOPPO3UOHHBIX U
¢yHrucTaTMyeCcKux cBOMCTB
HOBbIX KOHCEPBALMOHHbIX
cocTaBoB ¢ «®MT» ans 3aLuThbI
CTanu ot atTmocepHoil u
MUKPO6MONOrnyecKoi «rpubHoms»
Koppo3uu.

Matepuansi n meToabl

1. [ins npeABapuTeNbHOM OLEHKM 3aLUTHbIX
CBOWCTB UCNO/b30BaNCA METO/, 0CaXAEHUA
Ha cTanu VOHOB MefM U3 pacTBOPOB ee
conei, Tak Ha3blBaeMblil «6apbepHbIi»
3¢ deKT. 3awmnTHaa cnocobHOCTL OLeHNBaA-
nacb no dopmyne
y=1/T,
roe y — Ko3dduumneHT TOpMOXeHus npo-
Liecca BbiNnafeHna Memn Ha cTanu; T — Bpe-
MA 10 BbiNaZeHUs MeAN Ha NOBEPXHOCTM
MHIMOGWUTUPOBAHHOM CTanu; T° — TO Xe Ans
HEMHrMOGUTUPOBAHHO NOBEPXHOCTU.

. lnA M3yyeHUs 3aLUNUTHBIX BO3MOXHOCTE
KOHCEepPBaHTOB UCMO/b30BaHbl METO/AbI
YCKOPEHHBIX KOPPO3UOHHBIX UCMbITAHWI
no NOCT 9.054 B rurpocrare -4 1 Kamepe
CONAHOTO TyMaHa.

3. [inf nccnepoBaHua yHrncTaTMyeckux
cBOWCTB UHTMBUTOpPa «®MT» no oTHoOLWe-
HUIO K NNecHeBbIM rpubam BbiGpaH
ANCKOANMDY3NOHHbIN MeTop,.

N

Kntouesbie cnosa

6e30nacHbI MHIMGUTOP aTMoCdepHOM
KOPPO3uu ANs Macen, TON/uB, BOAb,
KOHCEpBALMOHHbIE COCTaBbI
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Abstract

Corrosion protection is relevant in developing
methods for the design, construction and
operation of onshore and offshore oil and gas
pipelines, tank farms and oil pipelines and
aimed at minimizing the risk of failure.
Temporary corrosion protection tasks
(conservation) successfully solved with the
help of contact and volatile atmospheric
corrosion inhibitors.

Unfortunately, most inhibitors are derivatives
of amines and nitrites, which are extremely
dangerous chemicals for humans and the
environment.

It does not meet the modern requirements

of the industrial environment. Therefore it is
necessary to lead the development of less
hazardous means of preservation.

We propose a corrosion inhibitor "FMT" fourth
class of danger, the main active ingredient

of which is copper complexes of chlorophyll
needles.

The results of studies of anti-corrosion and
fungistatic properties of new compounds
with conservation "FMT" to protect the

steel from atmospheric and microbiological
"mushroom" corrosion.
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Material and methods

1. For preliminary evaluation of the
protective properties of the method used
for the deposition of copper ions have its
salts from solutions, so-called "barrier"
effect. The protective ability was evaluated
by the formula
y=1/7,
where y - braking rate of the process of
deposition of copper on steel; T — time
to loss of copper on the surface of the
steel ingibitirovannoy; T° — the same for
neingibitirovannoy surface.

2. To study the protective capabilities of
preservatives used methods of accelerated
corrosion tests in accordance with GOST
9.054 humidistat in G-4 and salt fog chamber.

3. To study the properties of the fungistatic
inhibitor "FMT" in relation to molds
selected disk diffusion method.

Results

FMT corrosion inhibitor is compatible with
various bases conservation compositions
and may low concentrations to work
efficiently in oils and fuels, as well as in
water, where it forms a stable emulsion.
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Konservatsionnyy sostav dlya oborudovaniya
khraneniya i pererabotki nefti [Preservative
composition for equipment storage and
processing of oil]. Naturaland Technical
Sciences, 2012, issue 1 (57), pp. 229—233.
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BbICTABKA-KOHPEPEHLLUA

16-9 cCNEeuLMaAM3IMPOBAHHASA BbICTABKA
0GOopyAOBAHMA, MATEPHUAAOB, TEXHOAOI MM
AAfl HECPTAHOH, NA30BOH NMPOMBILLAEHHOCTH,
HecdTenepepabaTbIBAKLLENO KOMMAEKCA.

BUOXUMUHECKHUE TEXHOAOTHUU

IKO-TMEPEPABOTKA U YTUAU3IALLUA \
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FMT inhibitor is practically safe substance
of class IV toxicity to humans and thus
suppresses the ability of vital activity of
fungi. This unusual property is connected
with the peculiarities of its chemical
composition: it contains complexes of
copper and resin acids (rosin).

Conclusions

FMT atmospheric corrosion inhibitor
effectively protects the steel from
electrochemical and microbiological
"mushroom" corrosion and can be used
as safe for humans and the environment
of the universal additive for all types of
foundations preservatives.

In an experimental investigation, "FMT"

is recommended for a wide range of
practical problems of conservation storage
equipment, transportation of oil and gas,
as well as equipment engineering, power
engineering, oil refining and other metal-
intensive industries of modern technology.

Keywords
safe atmospheric corrosion inhibitor for oil,
fuel and water. Preservative compositions.
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