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ABSTRACT

Improvement of a stage of absorbing clearing of the converted gas from CO, in units of manufacture of
ammonia assumes introduction of a new absorbent - the activated water solution methyldiethanolamin amun
(aMDEA) in exchange monoethanolamin (MEA). It 1s developed aMDEA specially for thin clearing the
converted gas from CO, and on many parameters differs from MEA in the best party: low corrosion activity,
high chemical stability, low heat of chemical reaction with CO,. However, as shows experience of the
enterprises, completely to clear devices of old adjournment before replacement MEA on aMDEA 1t is not
possible in view of presence of deaf chambers and stagnant zones, difficult trumpet boards, etc. Therefore at
circulation aMDEA there is a gradual washing up of old adjournment. It leads to occurrence active in relation to
corrosion of products of decomposition M3A in again entered solution aMDEA and creates conditions for
increase in speed of corrosion of the equipment. Steels (09T2C, 08X18H10T), used for hardware registration of
a stage of absorbing clearing the converted gas from double oxide of carbon was investigated by polarizing and
mass methods corrosion stability of the basic marks. Real conditions of operation were modelled: the
temperature 70°C, pressure CO, 3MIla, was separately entered in aMDEA organic acids i quantity 5000+10000
mg/cj’, as additives present in circulating system. Significant calming influence aMDEA on investigated metals
which reduces activating action of organic acids is revealed. aMDEA promotes formation of a film of oxide on
steel 091'2C, that slows down speed of corrosion of the given steel in time and practically does not render
influence on high corrosion stability of steel 12X18H10T. It is shown, that speed of corrosion investigated stee]
does not surpass 0,003+0,020 mm/year. Thus in a solution aMDEA in conditions of erosive mﬂuence (ﬁ‘lCthIl

turbulence), speed of corrosion of steel 09I"2C can be accelerated considerably.

KEYWORDS: clearing of the converted gas by means of absorptzon manufacture of ammonia,
stainless steel, corrosion, passivity of metal.

- BCTYII

Y IOCKOHANEHHs CTajll OYULUEHHs abcopOilii KOHBEPTOBAHOIO rasy BiA ﬂiOKcm[_y BYIJICLIO B
arperari BupoOnuursa amiaky AM—70 npunyckae BrpoBamkedHs abcopbenty «UCARSOL-NH-608»
3aMICTh MOHoeTaHnonaMiny (MEA). Hoenit aGcop6enT — akTuBoBanmii BOJHMH PO3YHMH METHIIIETAHO-
naminy (aMZIEA), pospobiienuii crieiaibHO 151 TOHKOTO OYMIIEHHS KOHBEpTOBaHOro rasy Big CO,
y BupoOHmITBax amiaky. aMJIEA no GaratboM mnokasHukam BigpisHseTbea Big MEA B kpamy
CTOPOHY: HU3BKOK KOPO3IMHOIO aKTHBHICTIO, BUCOKOK XIMIYHOI CTabiIbHICTIO, HU3BKOKO TEIUIOTO
XiM1uHoi peakuii 3 CO,. MEA okpim Takux HEOJIKIB, 9K OCMOJIEHHS MiJ BIUTHBOM POGOYMX TeMITe-
patyp cTazii AecopOuii, CITIHEHICTh PO3YHHY Mae W€ i JOCHUTH BEITHKY KOpOSIHHy aKTHUBHICTE IO
BIHOIIEHHIO /IO HEIErOBAHMX CTalleld, 110 BUKJIMKAHO BILIMBOM Ha METAIH NPOLYKTIB PO3KIAy.
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Komnanis-nocrayanbuuk «Modern Facilities Corporation» 3asiBisie Ipo 3HHKEHHS TIOPIBHIHO
3 MEA, B 5 paziB mBuAKocTi Koposii ycrarkysaans aMJIEA. JlocBig po6oTH TakMX MIANPHEMCTB, K
BAT «asnpom», BAT «HesunHomuchkiii Azom», TOB «I1O0 «KupimHahToOprcuHTE3Y, 3AT «Kyii-
GHIIEBA30TY, @ TAKOXK AOCIIDKEeHHS, NpoBe/eHi 3a yyactio cripobitHukiB @I VII «HADXI imM. Kap-
MOoBa» TMOKa3yloTh, WO 3acrocysaHHs aMJIEA He BHKJIIOYae KOpO3ilO, aje HO3BOJIAE TMOHU3MTH 11
HIBUJIKICTH MPUONU3HO B 2 pasu nopisugHo 3 MEA. 3a nanumu 3A0 «Kyiibuinesasor» 3pasku cTail 3
y rapsuoMy po6o4oMy pO3uUHMHi MarOTh HIBHAKICTH Kopo3ii menmie 0,01 mm/year. Jocnimkenns HJL
«HadToxiM», Npy AKUX B anapar OyJid NOMilneHi 3pasku i BU3HAYEHHS LUBUAKOCTI KOPO3li, MOKa3a-
mM, Mo 3a yac excrosunii 17280 h snna popiBmoBasa: crame 20-0,003 mm/year; 15X5M-0,001
mm/year; 08X13-0,0003 mm/year; 12X18H10T — 0,00005 mm/year.

[IpoTe, K NOKa3ye AOCBIA MIANPUEMCTB, [TOBHICTIO OYMCTHTH anapaTH BiJl CTAPUX BIIKIAJEHD
nepexn 3aminolo MEA nHa aMJIEA He BHacTbCs 3BaKAIOYM HA HASBHICTH MTyXHX Kamep I 3aCTIMHHX
30H, CKIaJHUX TpyOHHMX aomok Ta iH. Tomy npu uwmpkynsanii aMJAEA BiaOyBaeTscsi MOCTYIOBE
Bi]MHUBAHHA CTapuXx BiaknazeHs. Lle Npu3BOAMTE A0 MOSBH KOPO3iHHO-aKTHBHMX NPOMYKTIB PO3KJa-
naHHas MEA y po3uuHi i CTBOPIOE YMOBH I 30LIbIICHHS WIBHIKOCTI KOpo3ii ycraTtkyBaHHs. llocTae
3a/1aua BU3HAYEHHS IIBUIKOCTI KOPO3il YCTATKYBaHHS B PeaJIbHUX YMOBaX eKCIutyaTalii o0naqHaHHS
~ BUpOOHULITBA aMiaKy micis 3aMiHu abcopOenty [ 1-4].

METOINKA JOCJIDKEHD

Kopo3iiiHa TpUBKICTb AOCIIPKYBaHHX CTaJiel BU3HAYAIACS MOJAPU3ALIMHAMHA 1 MACOMETPHY-
HAMU eKcriepuMeHTaMu. Tlongpusaiiiiai DOCTiPKeHHs NMPOBOMWINCA 332 CTaHJAPTHOK METOAMKOIO:
NIBMAKICTH PO3TOPTKH MoTeHUiany ckiagana 1,44 V/h, enexrpon nopiBHsHHS — AgCl, monoMbkHUH
enekTpon — Pt, moreHumianu kopo3sii (E.,) HaBeleH1 BIMHOCHO HOPMAJBHOTO BOAHEBOrO €ICKTPOAa
(a.B.e.) [5]. MopemoBanucs peajibHi YMOBH €KCIUTyaTallii (3a BHHATKOM PyXy PO34HHY): TeMNeparypa
70°C, tuck CO, 3 MPa, okpemo Beogunacst B aMJIEA mypamuna kucnora B Kinbkocti 5000 1 10000
mg/dm’. Peanbuuii ckinan posunny aMJIEA B uupkynisnifaiii cucteMi i XiMiuHMIH CKiiajl IOCI1DKYBa-
HUX METaJ1iB BU3HAYAIUCS OKPEMUMU 1a00paTOPHUMHU JOCITIIDKEHHIMH.

PE3VJIBTATH EKCOEPUMEHTIB I IX OBI'OBOPEHHSA

Jns BU3HAYEHHS KOPO3iHOT TpHBKOCTI ocHOBHMX Mapok craneit (0912C, 08X18H10T), Bu-
KOPHCTOBYIOTBCS [UISl anaparypHoro oQopmiaeHHS cTafii O4MIIeHHs a0CcopOLil KOHBEPTOBAHOIO a3y
BiJl miOKcHIy Byrieio, 6yB y3sruii pozunH aM/IEA 3 cuctemu UMpPKyJsUil po3duHy. PesynbraTH
aHaJIi3y CKJIaMy PO3UYMHY MpeacTaBieHi B Ta0I. 1.

Ta6anus 1. Pozuun aMIEA crazii abcopOmiiiHOro o4MIeHHs

Table 1. Solution aMDEA stages of absorbing clearing
| | ,

rlji HaliMeHyBaHHA KOMITOHECHTY BusaBiicHa KUIBKICTh KOMIIOHEHTY
1 | aMIEA ‘ 209 %

2 | Ilinepa3un | | 9.1 %

3 | MypatiuHa KHUCJIOoTa 53.7 mg/dm3

4 | pH | . 10,0

PesyibTaTyl 1a00paTOPHMX aHAI3IB XIMIYHOrO CKIIady OCIIDKYBaHHX CTaJICH Mpe/cTaBiieH] B Talt. 2.

Tabmns 2. Ximiunnii cknan (%) craneii 09T2C i 08X18H10T ('OCT 1050-88, 'OCT 5632-72)
Table 2. Chemical compound (%) steels 09T'2C and 08X18H10T (GOST 1050-88, GOST 5632-72)

Mapka ; EnemeHTt |

| crani lcTSirMnchoNilAl;COEOlTNb"Ii]V'W P| S| As| N| Fe
oor2c | o012} o0e5] 15] 03] - J 3] - [ -[o03] -] -] -] - |0035 004] 008]0008| Oc
osxigH10T| 0035| 053] 076] 183 021 106] 019] 0,17] 016] 0054 034[ 0098l 032 - | - | - | - |e82
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[Monspusamiiivi JOCHIIKEHHs MOKA3yIOTh, [0 TOTEHLia¥ KOpO3il AOCTIPKYBaHHX METaJIIB
MaloTh OJM3BKI 3HAYEHHS 1 3HAXOHATHCS B o6nacti motenuianis B, =0+0,15 V. IctoTHOI 3MIHHK
MOTEHIIIAIB 3aJISKHO BiJl NPUPOJM MeTany abo KOHIEHTpauli MypalldHOl KUCJIOTH HE BHSBJICHO.
CTpyMH PO3YMHEHHS, IO BCTAHOBIIOIOTLCA NP MOTEHIIaJaX KOPO3il B JaHUX KOPO3IHHMX CHCTEMaX
NOCHTH 3HA4YHI 1 MAIOTH TAKOXK OJIM3BbKI 3HAYCHHA: Icor = ‘4,1-10'413‘/cm2 (08X18HI10T), i = 4,5'10'4
A/em’ (09T2C), 1o, HMOBIPHO, BKa3y€ HE Ha MIBHIKICTh PO3YMHEHHS CaMOTO MeTally, a Ha MPOTIKAH-
HS JOJATKOBMIX CTPYMIB, IO HAKJIaJAIOTHCA Ha 3arajbHUil KOPO3IMHMM MpOIEC. JlopaTkoBl CTpPYMH
BUHWKaIOTh mpu posknananai aMJIEA, va mo mo6iuno ykxasye moTeMHiHHS po3uuHy. llpore, sk
3MiHA CKJIafy PO3YMHY, TaK i BBEJICHHs JOJATKOBO MYpamIWHOI KHCIOTH B KitbkocTi 5000 mg/dm’
iCTOTHO HE 3MIiHIOIOTH CTPYMIB KOPO3ii METAIIB, IO BCTAHOBIIFOIOTHCA B 00JaCTi NACHBHOIO crany. Ls

06J1acTh JOCKTh TpHBana (puc. 1), o rOBOPUTH PO 3HauHy nacuByrody Aito aM/JIEA.

E, V (a.B.c.)

]
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lg iy, Alem’ Ig i, Alcm’
Puc. 1. IMonspusauiiiai xpusi craneit 08X 18H10T (7) i 09T2C (2) B aM/IEA 3 100aBKOIO 5000 ﬁg/dm3
mypamuHoi kuciota npu T = 70°C, tucky CO,=3 MPa.

Fig. 1. Polarizing curves steels 08X18H10T (/) and 09T2C (2) in aMDEA with the additive 5000 mg/dm’
an ant acid at T = 70°C, pressure CO, =3 MPa. |

Macomerpuudi gociimkenns (tabn. 3), nposeaeni npotsarom 500 h, mokasyroTs, 110 MIBHA-
kicTh Kopo3ii crani 08X18H10T sHe3nauna i ckiagae He 6utem 0,003Mm/pik, a crani 091°2C He Ot
0,02 mm/year sk B pozuuHax aMJIEA 3 nomimkoro MypammmHOI KUCIOTH, Tak 1y ¢oHoBuX. llpu
nsoMmy crajib 09I'2C noOKpUBaEThCS TEMHHM OKCHAOM, HOOpe 3uYelIeHMM 3 OCHOBHHUM METaJIOM.
[IIBuaKicTe KOpO3ii CMOYATKY BMCOKA, ajie MMOTIM CHOBUIbHIOEThCS (Tabn.3), W0 IOSCHIOETHCS
NPUCKOPEHNM YTBOPEHHAM OKCHJAY Ha IOYAaTKOBHX CTajisx Koposii. Came BHUHMKHEHHS TEMHOI
okcHIHOI wiBkHM (puc.2(6) 3a yuactio aMJIEA nosicHioe yrmoBijibHEHHs MIBUAKOCTI KOpPo3ii B Yact [6,
7]. Tomy ciiji BpaxyBaTH, [0 SKINO B MpPOLIEC €KCIUTyaTalll YCTaTKyBaHHsS MOXE BMHUKHYTH €pO-
3ikHa ais (CTUpaHHS, KaBiTalis, 3aBHXPEHHS), IO MPUBOAMTH [0 BHUIAJICHHA OKCHJIHOI [UIIBKH, TO
3arajibHa IIBHIKICTh KOPO3il B AaHUX AUIAHKaX Moxe OyTd 3HAYHO OUILINOI0. JIs BU3HAUCHHS
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nificHoi mBHAKOCTI Koposil ctami 091'2C B yMoBax (i3UMHOr0 BUIAICHHS 3aXHCHO1 OKHCHOI IJIIBKH
HeoOXiHEe POBEAEHHS NOAATKOBUX €KCIIEPHMEHTIB.

Tataunsa 3. MacoMeTpudHI JOCTIIKEHHS CTaJIeH
Table 3. Weight researches of steels

| | , T
| [IBuakicTh KOPO3ii cTajiei, mm/year |
Cepenosuine | ' 091 2C 0912C
OSXIBHIOT (275 h./500 h.) (riciig BUOAJICHHS OKCHAHOI IUIIBKH)
aMJIEA 0,0029 +0,0289/+0,0178 0,0164
: t
aMJIEA +5000 myp.KucI. 0,0002 +0,0267/+0,0169 | 0,0146

i

[TpuMiTKa: + OPHUPICT Bard KOHTPOJILHUX 3Pa3KiB

Puc. 2. 30BHIMIHINM BUNIAL 3pa3KiB MiCJs MACOMETPHUYHHUX JOCHIDKEHB:
a — ctans 08X18H10T; 6 — ctans 091 2C.

Fig. 2. Appearance of samples after weight researches: a — steel 08X18H10T; & — steel 091 2C.

BUCHOBKU

[Toka3aHo, mo WBUAKICTL Koposii mocnimkenux craned 0912C ta 08X18HIOT B posumsax
aMJIEA ue nepesepinye 0,003+0,020 mm/year.

2. BusisiieHo, 10 AaCHBHUI cTaH cnabo jgerosanoi crani 091°2C 3yMoBieHHN BUHMKHEHHAM OKCHIHOI

IJIIBKY, BHAAJICHHS I{OTpo'i MO>Ke CTHUMYJTIOBATU NPOTIKAHHS KOPO3iMHMX MpOLIECIB HA BiIMiHY BiN
arapatis BUroTosjieHux 31 cram 08X 18H10T.

2 Bpaxoaquﬂ OTPHMaHI EKCIIEPUMEHTAJIBbHI AaHi 1 JOCB1J BIIPOBA/DKCHHS aktuBoBanoro MJIEA Ha

CHIOPiTHEHUX MiNPHEMCTBAX, MOKa3aHa MOMJIMBICTb IPUCKOPEHOI KOpPO3ii YCTaTKyBaHHA, TOMY
U1 KOHTPOJIIO MOro CTaHy Heoﬁxmﬂo BECTH IMOCTIMHUI KOHTPOJIb IIBHJAKOCTI KOpO3ii METaly,
BCTAHOBJIIOIOYH 3pa3KH — "CBIJKH .

4. Jns 3a6e3nedeHHs BUCOKMX NACUBYIOUHX BiacTUBOCTEH po3unHy aMJIEA HeoOXiHO SKICHO BECTH

I

:‘J?"

NiArOTOBKY yCTaTKyBaHHS [0 NEpEeXoAy Ha HOBHH cOpOeHT (peTeJIbHO BIIMHUBATH CUCTEMH Bl,II
MOHOETaHOJaMiHy 1 MPOAYKTIB PO3KIaJaHHsd, YCYBaTH HECIIPABHOCTI YCTATKyBaHH).
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