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AMUVHOBbIe CMCTEMbI NOABEPXKEHbI Pa3NIMYHbIM KOPPO3UOHHBIM hakTopaM. B cTtaTbe paccmaTpuBaloTcs NPUYNHBLI U MeToAbl 60pLObI
C Koppo3uen, yaensietcsa oco6oe BHMMaHue 3alyuMTe OT KOPPO3uMM MeToAaMM ra3oTepMuyeckoro HanbineHus. MayyaeTtcs ycnewHbin
onbIT OO0 «lMa3npom po6biya AcTpaxaHb» (paHee OOO «AcTpaxaHbrasnpom») no 3awuTte agacop6epoB OT KOPPO3MU C NMOMOLLbLIO

MeTanIM4eCKnxX 3alUTHbIX I'IOKprTI/Iﬁ.

BOPBBA C KOPPO3UENA

B AMHUMHOBBIX CUCTEMAX

B noTtokax yrneBogopoaHbIx rasos, o6pa-
3ylOLLMXCS Npy nepepaboTtke HedTH, a Takke
B NMPUPOAHBIX rasax 1 NomnyTHbIX rasax HedpTs-
HbIX MECTOPOXAEHUA MOTyT MPUCYTCTBOBaTb
Takue coeauHEHUs!, Kak CEpOBOAOPOA U yrie-
KMcroTa, KoTopble Heobxoaumo yaansTb U3
rasos. Hambonee LwMpPOKO NpuUMeEHAeMbIMU
ABNSAOTCH abCOPOLMOHHbIE MPOLIECCHI O4UCT-
K1 yrnesogopoaHbix rasos ot H,S n CO,, B
KOTOPbIX UCMOSb3YHTCH XUMUYECKUE U pusm-
Yeckne abcopbeHTbI U NX KOMBUHaLUK.

N3 xemocopbeHTOoB Haubonee LWMPOKO
NMPUMEHSIIOTCS arikaHoNamuHbl.

Hanbonee n3BeCTHbIMK ankaHonamuHa-
MW, UCMOMb3yeMbIMM B MpOLECcCcax OYUCTKU
rasa ot H,S n CO, , asnawoTcs:

* MOHO9TaHonamuH (M3A),
* anataHonamuH (O3A),
* MeTunamataHonamux (MO9A).

OuncTka NPou3BOAUTCS BOAHBLIMW PacTBO-
pammn atux abcopbeHToB. KoHueHTpauusa amu-
Ha B pacTBOpPe MOXET U3MEHSITbCS B LUMPOKUX
npegenax. Ee BbiGupatoT Ha OCHOBaHWM OMbITa
paboTbl. [Npy 3TOM 0BBIMHO KOHLIEHTPaLMs amui-
Ha B pactBope coctaensieT 15-20% aons MOA,
20-30% anst A9A n 35-50% anst MOJA.

Kopposusi TexHonoruyeckoro obopyaosa-
HUSI IBNSIETCA OOHOWN 13 Npobnem, ¢ KOTopoi
NpUXoANTCS CTankuBaTbCs NPY 3KCMyaTaumm
aMWHOBbIX YCTAaHOBOK OYMCTKU rasa.

Koppo3usi 3aBUCUT OT MHOTUX (haKTOPOB:
oT KoHueHTpauun H,S n CO, B ouuiaemom
rase, CTeNeHW HacbIEHUS amMuHa KMUCTbIMU
rasamu, KOHUEHTpauuuM amuHa, KadyecTBa
NOrnoTUTENBLHOIO  pacTBopa, TemnepaTypbl
TexHorornveckon cpegbl U T.4. Kopposwus
yCKOpsieTCsl Mof OeWCTBUEM MPOAYKTOB [fe-
rpagauuyM amuHa, KoTopble B3avMOAEWCTBY-
10T C MeTasnsiom.

B xome ouncTKM rasoB MpoTekawT peak-
Luun ¢ obpasoBaHMEM NMOGOYHbIX COEAUHEHWI
(dbopmamMuabl, aMUHOKUCHOTLI, OKCasonuao-
Hbl, MOYEBWHA, AUAMUHBI).

[a3bl, noaBepraembie OYUCTKE pacTBO-
pamMy 3TaHONaMWHOB, MOFyT coaepXaTb
GonblUoe KONMMYECTBO PasfiUYHbIX MNpume-
cel, HeobpaTMMO pearmpyLmnx ¢ amuHa-
MU CEPHUCTbIX COoeaWHEeHW, KapboHOBbIX
kucnot u ap. Co BceMu 3TMMK coeauHe-
HUSIMU aMUHbl 06pa3syT NpocTblie TepMu-
YecKM CTOWKME COMu, Hanpumep Takue, Kak
TMocynbgaTbl, BO3HMKAaOWMNE Npu B3auMO-
AeNCTBMY pacTBOPOB 3TaHoNamunHoB ¢ H,S;
N-okcnatunTnokapbammHoBasi kucnoTa, siB-
nsLanca NpodykToM peakuuu pacTBopa
M3A c cepookucbio yrnepoga; oKcasonu-
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AOHbI, AnamuHbl (N-(2-oKcnaTun)-aTuneH-
AVMaMVH), KOTopble Mony4valTcsi B pe3yrb-
Tate HeobpaTUMON peakuun pacTBOPOB
aTaHonamuHos u CO,. Ha obpasoBaHue ok-
Ca30nu1AoHOB BNUSAIOT pasnunyHbie hakTopsbl:
KOHLIEHTpaumnsa YrrneKkMcnoTbl B WUCXOLHOM
rase, HacblleHne pacTBopa, KOnM4ecTBO
pactBopa, obpaliatlieecs Ha yCcTaHOBKe,
paboyve ycnosusa u T.4.

Koppo3ann obopynoBaHus Takke crnocob-
CTBYyeT HaKoMneHne B pacTBOpe TBepAbIX
YyacTul, KOTOpble paspylialT  3aluUTHble
NMEHKK, BbI3bIBAOT 9p03Ut0 MeTanmna. Takumm
TBEPAbIMU YacTuLaMu SIBASIOTCA Cynbdug
Xenesa, OKUCb XXernesa, Nblfb, NeCoK, NpokKaT-
Hasi OKanuHa, koTopble nonazgatoT B abcopbep
BMeCTe C NMOTOKOM rasa.

MHTEHCMBHOCTL  KOPpO3WUM BO3pacTaeT B
psiay: NepBUYHbIE ankaHOMaMUHbI-BTOPUYHbIE-
TPETUYHbIE; TaK Kak Gornee peakLMOoHHOCNOCco6-
Hble NepBUYHbIE Y BTOPUYHbIE aMUHbI TpebytoT
Goree BbICOKVX TemnepaTyp Ans aecopoummn
KUCMbIX ra3oB, OCTATOMHOE CcoAepXaHue Kuc-
NbIX ra3oB B pereHepnpoBaHHbIX pacTBopax Ta-
KX aMMHOB Takxke Bbille. Ha rpaHuLe pasgena
a3 cyLlecTBeHHbIM (PaKTOpoOM paspyLUeHus
CTaHOBWTCS KaBUTaLWSA.

Ewé opgHum Buaom kopposum obGopy-
[IOBaHVS1 YCTAHOBOK CEPOOYUCTKM ABMSIETCS
paccrnoenune (HIC) yrmepoamucTbix 1 HuU3kone-
TMPOBaHHbIX CTarnein nop AeicTBUEM BOOHbIX
cepoBofopoacoAepXaLLmx cped, 0bpasytoLmx-
CsA B pesynbrare AecopbLmnmy KUCTbIX ra3os.

O0bopynoBaHMe YCTAaHOBOK —aMWHOBOW
OYMCTKM ra3oB MOMUMO OOLLein Kopposuu
nofBepraeTca U Apyromy Buay paspyLlleHus
— KOPPO3MOHHOMY PacTPeCKUBaHWIO HU3Kose-
TMPOBaHHbIX W YrMepoancTbIX cTanen B pere-
HepMPOBaHHbBIX N HACbILLLEHHbIX CEPOBOAOPO-
[IOM W YINEeKNCNbIM ra3oM (U OAHUM U3 3TUX
rasoB) aMWHOBbLIX pacTBopax. BeposiTHOCTb
pacTpecKMBaHVsA BO3pacTaeT C MNOBbILLEHNEM
Temnepatypbl. 3aperucTpuMpoBaHbl criydav
NOSIBNEHNSI KOPPO3NOHHbIX TPeLH B abcop-
6epax, Aecopbepax, TennoobMeHHuKax, Tpy-
6onpoBoaax.

OppekTMBHBIM  cnocobom  3alnThI
06opyAoBaHNSA YCTAaHOBOK CEPOOYUCTKN OT
KOPPO3MOHHOTO pacTpeckMBaHUsi B aMUHO-
BblX pacTBopax siBnsietcss TepmoobpaboTka
annapaToB W3 YrnepoamncTbiX W HU3KoMe-
TMPOBaHHbIX CTanen Anst CHATUS OCTaTou-
HblX, B TOM 4MClle MOCMNeCBapOYHbIX, Ha-
NPSXEHUN.

BoToenbHbIxBraaxobopynoBaHusycTa-
HOBOK CEPOOYMUCTKN MpU WU3rOTOBNEHUN P>

000 «lascepTak»

r. MockBa

OAO «BHUNHE®TEMALL»

Amine systems are subjected to various corrosive fact-
ors. The article considers the causes and methods of com-
bating corrosion, making a special mention of corrosion pro-
tection using gas thermal spraying methods. Success story
of OO0 «Gasprom dobycha Astrakhan» (formerly OOO
«Astrakhangaspromy) protecting adsorbers from corrosion
using metallic protective coatings is under study.

COMBATING CORROSION IN AMINE SYSTEMS

In the flows of hydrocarbon gases, produced in oil refi-
ning as well as in the natural gases and petroleum associ-
ated gases of the il fields, there may be such compounds
present as hydrogen sulphide and carbon dioxide which
have to be removed from gases. The most commonly
used are the absorption processes of cleaning hydroca-
rbon gases from H,S and CO, which utilize chemical and
physical absorbents and their combinations. From among
chemical absorbents alkanolamines are used most widely.
The most well-known alkanolamines used in the proce-
sses of cleaning gas from H,S and CO, are: monoetha-
nolamine, methyldiethanolamine. The cleaning is carried
out using water solutions of these absorbents. The amine
concentration in the solution may vary within a wide ran-
ge. ltis selected based on the working experience. In the
meantime, the amine concentration in the solution usually
amounts to 15-20% for monoethanolamine, 20-30% for
diethanolamine and 35-50% for methyldiethanolamine.

Corrosion of the production equipment is one of the
problems one has to grapple with when operating the
amine units for gas cleaning. Corrosion depends on many
factors: H,S and CO, concentration in the gas to be pur-
ified, degree of amine saturation with acid gases, amine
concentration, the quality of the absorbing solution, the
temperature of the process medium, etc. Corrosion is ac-
celerated under the effect of amine degradation products
which interact with the metal.

During the cleaning of gases there occur reactions
which result in formation of side compounds (formamides,
amino acids, oxazolidones, urea, diamines). The gases
subjected to cleaning by means of ethanolamines may
contain a great quantity of various impurities which irrev-
ersibly react with amines: sulphur compounds, carbonic
acids, etc. With all these compounds amines form simple
thermally stable salts, for example, such as thiosulfates,
resulting from interaction of ethanolamine solutions with
H,S; N-oxyethyithiocarbamino acid which is a product of
the reaction between monoethanolamine and carbon su-
Iphooxide; oxazolidones, diamines (N-(2-oxyethyl)-ethyle-
nediamine) which are produced as a result of irreversible
reaction of ethanolamines with CO,. Different factors affe-
ct the formation of oxazolidones: concentration of carbon
dioxide in the initial gas, solution saturation, amount of the
solution which circulates through the unit, operating con-
ditions, etc. Corrosion of the equipment is also facilitated
by accumulation of solid particulates in the solution which
destroy protective films, cause metal to erode. Such solid
particulates are: iron sulfide, iron oxide, dust, sand, rolling
scale which penetrate into the absorber together with the
gas flow. Corrosion intensifies in the following row: primary
alkanolamines-secondary-tertiary ones as the most reac-
tive primary and secondary amines require higher tempe-
ratures for acid gases desorption, the residual content of
acid gases in the regenerated solutions of such amines is
also higher. On the borderlines of phase separation cavita-
tion becomes an essential factor of destruction.

Another type of equipment corrosion on the suphur cle-
aning installations is the lamination (HIC) of carbon and low
alloy steels as affected by water hydrogen sulfide containing

oy @ BN B B BB BB OB OB OB E



9KCNO3UUUA 5/H (73) okTsi6pb 2008 .

media resulting from acid gases desorption. The equipm-
ent of amine gas cleaning units, apart from general corro-
sion, is subjected to another type of destruction, i.e. corro-
sive cracking of low alloy and carbon steels in regenerated
and hydrogen sulfide and carbon dioxide saturated amine
solutions (or saturated with one of these gases). The likeli-
hood of cracking increases with rising temperature. Cases
of corrosive fractures have been recorded which appear-
ed in absorbers, desorbers, heat exchangers, pipelines.

An efficient method of protecting the equipment of the
sulphur cleaning units from corrosive cracking in amine
solutions is the heat-treatment of the units made from car-
bon and low alloy steels to relieve residual stresses, inclu-
ding post-welding stresses. In certain types of the equipm-
ent on the sulphur cleaning units when such equipment is
manufactured from carbon and low alloy steels the speed
of electrochemical corrosion is so significant that the pr-
oject service life of such units cannot be ensured due to
the thinning walls This applies to column hot-water boilers
(reboilers), desorbers, separators and some other appar-
atuses, operated in the acid gas medium coming from the
desorber. It is recommended that the above mentioned
apparatuses or their individual components be manufact-
ured from alloy steels (X18H10T; X17H13M2T, etc.). The
cost of the equipment in this case increases several times.
When cleaning gas with water amine solutions, corrosion
occurs throughout the whole route of the absorbing soluti-
on. The most intensive corrosion is observed in the areas
with maximum concentration of acid gases and maximum
temperature. The aforesaid factors have led to a situation
where certain countries have switched over to producing
the equipment entirely from stainless steel despite huge
initial costs. In Russia, as a rule, the principal equipment
of the gas cleaning units is manufactured from carbon st-
eel and only corrosion prone items and assemblies (pipe
clusters of the heat-exchangers, boilers, refrigerators) are
made from stainless steel whose speed of corrosion is lo-
wer than that of the carbon steel.

Due to high cost of stainless steel, the manufacture from
it of the entire apparatus is economically unfeasible. The
standard methods of extending the service life of the appa-
ratuses is widely known, i.e. their manufacture from carbon
steel with an allowance for corrosion, using bi-metals. Ho-
wever, each of these solutions has its own limitations. Allow-
ance for corrosion leads to a much higher weight of the ap-
paratuses, problems with delivery and welding. Bi-metallic
structures are complicated to assemble and to weld.

In 2003 the Russian company «Technology Systems of
Protective Coatings» came up with a new solution to protect
the inner surface of the absorber by applying anti-corrosive
coating using gas thermal spraying. With that in view, in a
joint effort with «VNIIGas», work was done to determine
corrosion strength of a number of materials applied, using

€ro 13 yrnepoancTbIX N HU3KOMErmpoBaHHbIX
cTanew CKoOpoCTb 3NEKTPOXMMUYECKOIN KOPPO-
31N CTOMb 3HAYUTENbHA, YTO HE MOXET ObiTb
obecneyveH MNPOEKTHLIN CPOK CRyXObl Takux
annapaTtoB M3-3a YTOHEHWUSI CTEHOK. JTO OT-
HocUTCS K KkunsiTunbHUkam (peboiinepam)
KOMOHH, Aecopbepam, cenapatopam U HeKo-
TOpbIM ApYrMM annapartam, 3KCryaTupyto-
LMMCSA B Cpefe KUCMbIX ra3oB, MOCTYNatoLLmxX
n3 pecopbepa. lNepeuncneHHble annapatbl
UV OTAENbHbIE UX 3MEeMEHTbl PEKOMeHAyeT-
€S U3roTaBnMBaTh U3 NErvpoBaHHbIX cTanen
(X18H10T; X17H13M2T u gp.). CtommocTb
obopynoBaHusi B 3TOM Cryyae BO3pacTaeT B
HecKomnbKo pas.

lMpn ouncTke rasa BOAHBIMW pacTBOpa-
MW aMUHOB KOPPO3US MPOUCXOAUT MO BCEMY
TPakTy MmornoTuTensHoro pacteopa. Haun6o-
nee MHTEHCMBHAas KOppo3usi HabniogaeTcs B
30HaX C MaKCUMaribHOMN KOHLIEHTpaLunen Kuc-
NbIX ra3oB 1 MakCcUManbHON TemmnepaTypo.

BblweonucaHHble dakTopbl npusenu K
TOMY, 4YTO B HEKOTOPbIX CTpaHax nepeLunu
Ha wuaroToBrneHne obopysoBaHUS LENMKOM
M3  HepxaBeloLWen cTanu, HecMoTps Ha
OrPOMHbIE MepBOHaYanbHble 3aTtpaTtbl.. B
Poccun, kak npaBuno, ocHoBHoe obopyao-
BaHWe YCTaHOBOK O4YUCTKM ra3a N3rotoBnsoT
13 YyrnepoaucTon cTanu, u nuwib Hanbonee
noABEepPXEeHHble KOPPO3nWU yanbl (TpyOHble
My4Ykn TennooOMeHHUKOB, KUNSATUMbHUKOB,
XONoAWNbHWKOB) — U3 HepXaBelwlLlen cTa-
1K, CKOPOCTb KOPPO3WK KOTOPOW HUXE, YeM
y YrnepoaucTon ctanm.

M3-3a BbLICOKOM CTOMMOCTU HepXXaBeto-
Lew cTanu M3roToBrneHne u3 Hee annapara
LIeNIMKOM  9KOHOMWYECKN HeaddeKTNBHO.
LLinpoko wn3BeCTHbl CTaHAapTHble MeToAbl
NpoANeHNs pecypca annapaTtoB: U3roToBre-
HVe X U3 yrnepoancTon cTanu ¢ npubaskow
Ha KOMMEHcauuio KOoppo3uu, NpUMeHeHne
6umertannoB. OfHaKo Kaxpoe U3 3Tux pe-
LUEeHUI UMeeT cBou orpaHuyenus. MNpnbaska
Ha Koppo3uto obycnaBnmBaeT CyLeCTBEHHO

OBOPYOBAHME
EQUIPMENT

6Gonee BbICOKMIN BeC annapaTtoB, Npobnembl
npu goctaBke, cBapke. bumertannuuyeckue
KOHCTPYKLUMM XapaKTepusyTcs MOBbILLEH-
HOW CMOXHOCTbIO Npu cbopke, NpoBeaeHUn
cBapKu.

B 2003 rogy poccuickass KomnaHus
«TexHonoruyeckne Cuctembl 3alMTHbIX
[MokpbITUA» Npepnoxuna HoBOe pelueHune
ANst 3aWUThl BHYTPEHHEW NOBEPXHOCTU ab-
copbepa nytemMm HaHeceHUsl aHTUKOPpPO3u-
OHHOTO M3HOCOCTOMKOTO NMOKPbLITUS METOAOM
rasoTepMMYECKOro HanmbineHus. Ona atoro
coBMmecTHo ¢ BHUMITASom 6bina nposege-
Ha paboTa no onpeneneHno KOPPO3NOHHOM
CTOMKOCTU psifja MaTepuarnos, HAHECEHHbIX
pasnu4YHbIMKU MeToAamMu HanbineHus. No pe-
3ynbTataM ucnbiTaHui Gbina BbibpaHa Bbl-
COKOIerMpoBaHHasi HepxxaBetollas crarb,
HaHeceHHass MeTOAOM BbICOKOCKOPOCTHO-
ro rasonnameHHoro HanbeineHuns (HVAF).
MpuHuMn paboTbl yCcTaHOBKM OCHOBaH Ha
CXWraHvum Tonnuea B creunanbHon Kamepe
CropaHusi ¢ NoryYeHnem Ha BbIXoAe ra3oBow
CTpyu, nmetoLen ckopoctb Ao 2500 m/cek.
[NopoLKoBbI MaTepuan, nogaBaeMblii B ra-
30BbIl MOTOK, pa30rpeBaeTCsi U pa3roHsieTcs
po ckopoctenn ~700...800 m/cek. Monagas
Ha wu3genve, 4YacTuubl nopolka, obnapa-
IolLMEe BbICOKOM KUMHETUYECKOW 3JHepruen,
06pasyoT NIOTHOE MOKPbITUE C BbICOKUMMU
aAresnMoHHbIMKM - xapakTepuctukamu. O6b-
eMHas [ons Bo3dyxa B MOKPbITUM COCTaB-
nsieT He 6onee 1%, a NPOYHOCTb CLENNEHNS
Cc ocHoBoM npesbliwaet 80MMMa. MNokpbiTne
SABNSETCA MHOrOCMOMHbIM, MO3TOMY CKBO3-
Hasi nmopucTtocTb oTcyTcTBYeT. lNpenmyuie-
CTBO [aHHOrO MeToda Takxke 3aknoyaeTcs
B TOM, YTO METOZ YCIIOBHO MOXHO Ha3BaTb
«XOMOAHbIMY», T.€. NPWU HaHEeCeHWW MOKpbI-
TUA He NPOMCXOAUT HarpeBa MaTepuana
kopnyca Bbiwe 120...150°C. 310 no3sonser
n3bexartb Kaknx-nmbo as3oBbix NpeBpaLle-
HUA B OCHOBHOM MeTanne npu HaHeceHuu
NOKPbITUIA. P>

CpaBHuTErNbHbIE 3aTpaTbl Ha NpnobpeTeHne 1 aKCnyaTaumo
abcopbepos 3a 20 net
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B pamkax koHTpakta TC3I1 ¢ AcTpaxaHb-
rasnpomMoM Obina paspaboTaHa TexHororust u
M3rOTOBMEH  YHWKamnbHbIA  poBOTU3NPOBaHHbI
KOMMIIEKC NSt HAHECEHUS! 3aLLUTHOTO MOKPbITHS
METOZIOM BbICOKOCKOPOCTHOIO Fra30TepPMUYECKOrO
HanbINeHNs BHYTPEHHWX MOBEPXHOCTEW KOMOHH
0e3 VX JeMoHTaxa.

Mo pesynbraTtam KoHTporns 3a nepuog 6o-
nee 4Yem TpexmneTHeW aKcrnyaTauum KOMoHH-
abcopbepoB, OTPEMOHTUPOBAHHBLIX METOAOM
razoTepMUYECKOro HarblneHus, 6bin caenaH
BbIBOA, O 3HAYNTENBHOM CHUKEHUWN CKOPOCTM
npotecca KOPpPO3MOHHO-3PO3NOHHOTO W3HO-
ca, kotopas coctaBnsetr meHee 0,1 mm/roa
no cpaBHeHMto ¢ 8-10 mm/rog  Anst KONMOHH
6e3 MoKpbITUS.

B npouecce pabotbl abcopbepa npoBoasiT-
¢Sl HabnoaeHVs 3a NoBeaeHVIEM MOKPbLITUS, 1 MO
pesyrnsrataM paboTbl MEPBbIX KOMIOHH Obina Bbl-
SIBIEHa BO3MOXHOCTb Pa3BUTUS MOAMIIEHOYHON
KOpPPO3WM B HWKHEN YacTW KOMOHHbI — B pario-
He XuaKkon asbl. B cBsI3M ¢ 3TUM Hamu Gbinm
npoBefeHbl  [OMOSHUTENbHbIE  UCCTEN0BaHMS
Bo BHNWNIA3e, no pesynsratam koTopbix 6bina
npennoXxeHa HoBasi KOMMNO3WLMS, KoTopast Npes-
cTaensieT cobon ABYCMNONHOE NOKPbITHE (Tabn.1)
C NoAcrnoem, MEHee CKIMOHHbBIM K pa3BUTMIO Nog-
nreHoYHou kopposuu. lNpuMeHeHve OByCrow-
HOrO MOKPbITUSI MO3BOMUIIO YBENUYUTE MEXKpPEe-
MOHTHbIV MHTEPBAN NOKPbITUA ¢ 3 40 5 NeT.

HecmoTpst Ha TO YTO TEXHOMOMUS BbICOKO-
CKOPOCTHOIO ra3orniaMeHHOro HarblirieHust obe-
CMeYVBaeT nornyyeHre MOoKpbITUS 6e3 CKBO3HOW
MOPUCTOCTU, CyLLIECTBYET OObEMHAs MOPUCTOCTb,
KOTOPYIO XenaTterbHO 3aKpbiTb. [ra aTon uenv
MPUMEHSIIOT  PasfnYHble MPONUTLIBAlOLLME CO-
CTaBbl HA 3MOKCUAHOW, aKpUIOBOW U gToprno-
TIMMEPHOI OCHOBE, UMEIOLLIYE HU3KYH) BSI3KOCTb
1 BbICOKYHO MPOHUKaIOLLYH CrocobHocTb. [Mponi-
ThIBaOLWIA COCTAB HAHOCHT MOCHE HarbleHus
BCEll MOBEPXHOCTU KWCTbHO, BAariMKOM UMW pac-
MbInMTENeM.

Ha cerogHsILLHWIA OeHb, N0 UMEHOLLIEACS UH-
hopmaLmy, 3aLUTHbIE MOKPLITUSI, paspaboTaH-
Hble OO0 «TC3IMy, NpUMeHsItOTCA NS 3aLUmUThI
OT KOppOo3un abcopbepoB aMMHOBOW CEPOOMMCT-
km OO0 «[asnpom gobbiva AcTpaxaHb.

OKOHOMMYecKkMn 3dhdpeKT 3akasdmka cocTa-
BUIT HECKONMbKO COTEH MWINMOHOB pybren 3a
yeTblpe roga paboTbl. ApdekT cknaabiBaeTcs U3
crefytoLmx hakTopoB:

« CokpalLieHne 3atpaTt Ha npruobpeTeHne HOBbIX
KOMOHH (paHee KOMOHHa Moarexarna 3ameHe
Kaxkgble 6 rer).

» CokpalleHve 3atpar Ha MOHTaKHble/AEeMOH-
TaXHbIE 1 MyCcKOHarnafo4Hble paboTbl.

[ns ycnewHoro npuMeEHeHWs MeTanmu-
3aUVMOHHbIX HambINSeMbIX MOKPbITUIA Ha 06o-
pyooBaHuWM HedpTenepepabaTbiBatoLLelt Npo-
MbILLMEHHOCT HeobXoOMMO pelleHve psiaa
BOMPOCOB MO NoAroToBke 060pyAoBaHUs nepeq,
HaHeceHMeM nokpbITUA. B uvactHocTh, obe-
crneyeHne KOppPO3NOHHOCTONKOTrO UCMONTHEHUS

Mogcnon

TC3I1-BC-016.45

[etanen crnoxHon gopMbl U Marnoro amame-
Tpa: WTyLepbl, KOHCTPYKTVBHbIE 3a30pbl U T.A.

B HacTosiLLee Bpemsi NpeacTaBnsieTcs Lene-
coobpasHbIM HaHEeCEeHWe MOKPbLITUIA C LENbio 3a-
LLTBI OT KOPPO3UM Ha ANEMEHTbI annaparoB OTHO-
cUTenbHO NPOCTor GhopMbl: Hanpumep, TpyoHbIe
peLLéTkv peboinepoB, COEONHEHHBIX C Aecopbe-
pamu. OfHUM 13 CrocoboB 3aLLWTLl OT KOPPO3Wn
Taknx PeLéToK W3 HU3KOMervpoBaHHbIX cranen
SIBMNSIETCS HaMmaBka UX HEPXKaBEHOLLWYIMU MEKTPO-
[aMn CO CTOPOHbI arpeccuBHOM Cpefbl, a 3ateM
ToKapHasi 06paboTka oGnMuUoBKK. HaHeceHre Ha-
MbLIISIEMOrO METaN3aLIWOHHOTO MOKPbITVSI MOXET
VIMETb MPEeVMyLLECTBA B OTHOLLEHUWN TEXHOMOMY-
HOCTM U B OTHOLLIEHUN CTOMMOCTW SKCTIyaTaLym
[eTanei C 3aLmUTHBIM MOKPbITUEM.

Ha ycraHOoBKax aMWHOBbBIX CEpPOOYMCTOK
0OCBOEHVe METOAA ra3oTepMUYECKOro HarbINeHUs
METannM3aLMOHHbIX MOKPBITUM C LiENbHO 3aLLmTbI
OT KOpPPO3WK MOXET ObITb NPOBEAEHO Ha pesep-
Byapax AMsl XpaHeHus aMWHOBbLIX PacTBOPOB
(PBC-ax), MetoLLMX OTHOCUTENBHO NPOCTYHO reo-
MeTpUYeckyto hopMy 1 GonbLuol 06bEM. VimeeT
3HaYeHWe TalKe To, YTO MpoBedeHNe Tepmoob-
paboTky 3TVX annapaToB NpeacTaBnseT onpeae-
NEHHble TPYOHOCTU. m
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OCHOBHOE MOKpbITUE
TC3M-BC-013.45

XuM. cocTaB MOKpbITHSA Fe CrNiBSiC Fe CrNiMo Si C
TonwmHa 100+20 MKk™m 100+20 MKk™m
MopucTocTb MeHee 1% MeHee 1%
MwkpoTBepaoCTb 650...800 HV 500...570 HV

[MpoyHOCTL cuenneHunst

Bonee 70 Mlla

Bonee 70 Mlla

Tabn. 1 XapakTtepucTuka 3awmtHoro nokpbitus / Table 1 Specification of the Protective Coating
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various spraying methods. Using the test results, a high
alloy stainless steel was selected to be applied by high sp-
eed gas plasma spraying (HVAF). The operating principle
of the unit is based on burning the fuel in a special combu-
stion chamber producing a gas jet at the output which has
a velocity of 2500 m/sec. The powder material fed into the
gas flow is heated up and accelerated up to a velocity of ~
700...800 m/sec. Landing on the product the particles of
the powder, possessed of high kinetic energy, form a sol-
id coating with high adhesive characteristics. The volume
of air in the coating accounts for no more than 1%, while
the adhesion strength with the substrate is more than 80
MPa. The coating is a multi-layer coating that is why there
is no through porosity. The advantage of this method also
consists in the fact that the method can be referred to, with
certain reservations, as «a cold method», i.e. when apply-
ing the coatings, no heating-up of the body material takes
place above 120...1500 C. This helps avoid any phase
transformations within the basic metal when coatings are
applied.

Within the framework of the contract between «TSZP»
and «Astrakhangasprom», a technology was developed
and a unique robotized complex was manufactured to
apply protective coating, using high velocity gas thermal
spraying of the columns’ inner surfaces without disasse-
mbling them.

Judging by the control results for a period of more than
three years’ operation of the absorber columns repaired
using the gas thermal spraying method, it was concluded
that the speed of corrosive and erosive wear process was
slower and equaled less than 1.0 mm/year compared with
8-10 mm/year for the uncoated columns. During the abs-
orber operation, observations of the coating behavior are
conducted, while based on the operating results of the first
columns, it was found possible for under-film corrosion to
develop in the bottom part of the column, i.e. in the area of
the liquid phase. In this connection, we undertook additio-
nal tests at «VNIIGAS», which resulted in a new composi-
tion constituting a double layer coating (Table 1), featuring
a sub-layer which is less prone to developing sub-film
corrosion. The use of the double layer coating allowed in-
between repair period for the coating to be extended from
3to 5 years.

Despite the fact that high velocity gas plasma spraying
process makes it possible to produce a coating without
through porosity, there is volume porosity which it would
be desirable to close up. For this purpose, various impreg-
nating compounds on epoxy, acryl or fluoropolymer basis,
possessing low viscosity and high penetrating capacity,
are used. The impregnating agent is applied after spraying
the entire surface with a brush, roller or sprayer.

Today, according to the available information, protective
coatings developed by OO0 «TSZP» are used to protect
the amine sulphur cleaning absorbers of OO0 «Gasprom
dobycha Astrakhan» from corrosion. The customer’s sav-
ing has amounted to several hundreds of millions of Rub-
les for four years of operation. The saving is composed of
the following factors:

* Reduction in the cost for the purchase of new col-
umns (previously the column had had to be repla-
ced every 6 years).

« Reduction in the cost of installation/dismantling,
start-up and commissioning.

For successful application of metallized sprayed coati-
ngs on the equipment of the oil refining industry it is nece-
ssary that a number of issues conceming the preparation
of the equipment for the application of the coating be res-
olved. Specifically speaking, making sure that the parts of
complex shape and small diameter are produced corros-
ion resistant: such as a union, design clearances, etc. At
this time it is believed to be appropriate to apply coatings
for the purpose of corrosion protection to the components
of the apparatuses with a relatively simple shape: for exa-
mple, pipe grilles of the re-boilers connected to the desor-
bers. One of the methods of protecting such low alloy steel
grilles from corrosion is deposition on them using stainless
electrodes from the side of the aggressive medium to be
followed up by turning the facing. The application of the
sprayed metallized coating may have advantages in terms
of technological practicality and operating cost of the parts
with protective coating. On the amine sulphur cleaning ins-
tallations, the gas thermal spraying process for metallized
coatings for the purpose of corrosion protection can be
launched into use on the vessels for storage of amine so-
lutions (PBC-ax) which have a relatively simple geometric
shape and a large volume. An important consideration is
also the fact that these apparatuses present certain diffic-
ulties with their heat-treatment.
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