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Possibilities for the use of amines in the water
steam cycle of industrial steam generators - A
case study of decomposition products of amines

Abstract

In the water steam cycles of industrial steam
generators different water treatment chemistries
are used. For combined cycle power plants

Siemens uses all volatile treatment.

In the last years the organic treatment was
further developed and a large number of related
investigations have been published. In order to
gain further experiences with organic treatment
five industrial steam generators using products
based on film-forming and alkalizing amines
were examined. Samples from condensate, feed
water, boiler water, saturated steatji and
superheated steam were collected and analyzed
for cations, anions and organic components. To
achieve more knowledge regarding the
decomposition products of amines the Liquid
Chromatography Organic Carbon Detection as
well as lonchromatography was performed. As
main and

decomposition products

glycol
ammonia were identified. Acetic acid and formic

acid were detected in traces.

The Action level 1 limit for acid conductivity < 0.2
|_iS/cm for superheated steam VGB-S-010-TO0,
2011-12.DE guideline [1] was not met in all
examined industrial steam generators. The
increased level can partially be explained by the
amines themselves, carbon dioxide and potential
decomposition products of the amines. Additional
to monitor iron more

it is recommended

B0O3MOXHOCTM UCNONb30BaHNSi aMUHOB B
NapoBOASHOWM YCTaHOBKE MPOMbILLNEHHbIX
naporeHepaTopoB.

MpakTuyeckuii aHann3 NPOAYKTOB pacnaga aMUHOB

AHHOTaHus
B napoBogsHbIX  ycTaHOBKax  MNPOMbILLIIEHHbIX
naporeHepaTopoB ans 0bpaboTku BOAbI

MCcnonb3yrTCA pasfinyHble XMMUYECKUEe IJEeMEHTDI.

[Onsa KOMOMHMPOBAHHOIO UMKNA 3MEKTPOCTaHUUN,

CumeHc ucrionbdyetr  o0bpaboTky  neTyuumu
peareHTamu.

3a nocnegHue rogbl opraHudeckast obpaboTka
nonyynna ganbHenwee passutne, u  Obino

onybnukoBaHo 605bLIOE KONMYECTBO pe3ynbTaToB
nccnegoBaHui B AaHHow obnactu. [na Toro, YytoObl
NPOAOMKUTL AanbHenWmne onbiTbl Hag MeTodamu
opraHudeckon o06paboTku, ObIO M3y4eHO nNsATb
NMPOMbILUMEHHBLIX MaporeHepaTopoB, MCMOMb3YHLLNX
NPOAYKTbl Ha OCHOBE MNeHKoOOpa3oBbIBAOLLMX W
noALenaymBaoLLnx Bbinn

aMUHOB. cobpaHbl

obpasubl M3 KOHAEeHcaTa, nuTaTenbHOW BOAbI,

OornepHon BOAbl, HACLILWEHHOIO W MNEpPErpeToro
napa v npoaHanuavmpoBaHbl Ha HanniMe KaTUOHOB,

Ons

nony4vyeHus ©onee To4HOM VIH(*)OpMaLI,I/II/I KacaTtesibHO

AHWOHOB N  OpraHMYecKMx KOMMOHEHTOB.
NPOAYKTOB pacnaga aMyHOB Obinv MCMNOMb30BaHbI
kak >XmngkoctHaa Xpomatorpadua OnpegeneHuns
OpraHunyeckoro NoHHas

Yrnepoaa, Tak U

XpomaTtorpadmsa. [nukonb w©n  ammuak  6binn
onpeaeneHbl Kak OCHOBHbIE NPOAYKTbI pacnaga. Tak
Xe B cnefax Obiiv oBHapyXeHbl YKCycHast U

MypaBbUHAA KUCIOTbI.

Kputnyeckun ypoBeHb orpaHUyYmMBatoLLIMn KUCIOTHYHO

nposoamMmocTb < 0.2 uS /cm ansa neperpeToro napa




frequently to minimize the risk of corrosion.

The organic treatment is a sufficient solution for
industrial steam generators with steam extraction
combined with a complex and widely ramified
steam condensate system.

Introduction

To avoid corrosion processes in industrial steam
generators different conditioning methods such
as all volatile treatment (AVT) or caustic
treatment (CT) are applied. Treatment concepts
based on organic compounds such as alkalizing
and film-forming amines are named in this paper

"all volatile organic treatment".

Sometimes corrosion problems caused by steam
extraction combined with a complex and widely
ramified steam condensate systems can not be
solved with classical conditioning methods.
Therefore other treatments need to be identified.
One possibility is the application of organic
treatment.

All volatile organic treatment with blended
products are based on alkalizing and film-
forming amines. Thereby an alkaline pH value is
adjusted and the metal surfaces of the systems
are covered with a protective film. Since amines
are organic substances the decomposition starts

at certain temperatures and pressures. The main

concern of the all volatile organic treatment is the

cornacHo crtaHgapty VGB-S-010-T00, 2011-12.DE
He Obln OOCTUIHYT HWM B OOHOM W3 UCCNeayeMbixX
naporeHepaTopoB. [0BbILEHHbIV YPOBEHb YaCTUYHO
MOXHO OOBSICHUTbL CaMUMK aMUHaMW, AMOKCUOOM
yrnepoga W BO3MOXHbIMM NpoAyKTamu pacnaga
amuHoB. [lononHMTENbHO pekoMmeHayeTcs 6Gonee

yacTtbIn MOHUTOPWUHI Xene3a A4 MUHUMU3auun

p1cKa KOppo3uu.

OpraHunyeckas obpaboTka sBnAeTcss OnTMMarnbHbIM
pelleHnemM Ans NPOMbILMEHHbIX MaporeHepaTopoB
C BblOENEHMEM Mapa B COYETAHUU CO CHOXHOW U

pa3BeTBlIEHHON CUCTEMOWN NapoBOro KOHAEHcaTa.

BctynneHue

Bo wu3bexaHve  KOppO3UWHOrO  npouecca B
NMPOMbILUNEHHBLIX NaporeHepaTtopax MNPUMEHSAITCS
pasnuyHble KOHOMLMOHUPYIOLLME METOAbI, Takne Kak
obpabotka netydnmm peareHtamn (OJIP)  wnn
obpaboTtka kayctmkom (OK). MNMpuHumnbl o6paboTku,
OCHOBaHHblE Ha OPraHNYeCKUX COeOUHEHUAX, Takmx
Kak oLlenaymBaHne n nneHkoobpasyuime aMmuHbl, B
OAaHHOM [OKYMEeHTe YykasaHbl kKak «ObpaboTka
neTy4ynMm opraHM4ecKMMn peareHTamm.

MHorga, npobriemMbl KOPPO3UKN BbI3BaHHbIE OTOOPOM
napa BMeCTe C LUMPOKO pas3BETBIIEHHOW CUCTEMOM
KoHAeHcaTa He MoryT ObiTb pelleHbl C MOMOLLbLO
Knaccuyeckumx MeTo40B KOHAEHCMPOBaHUS.
Moatomy HeobGxoammo paspaboTtatb Apyrve Buabl
ounctkn. OpHUM M3 BO3MOXHbIX BapuMaHTOB
ABNSETCA NPUMEHEHME OpraHnyeckon obpaboTku.
O6paboTka neTyyMMn opraHM4ecKMMK peareHTamm
CO CMeLaHHbIMM NpoAyKTaMyM OCHOBaHa Ha
OLEenayMBatoLLMXCa N NNEHKOOOPa3yoLWmMxX aMmmHax.
Takum LLeno4YHom

obpasom, ypoBeHb  pH




partial decomposition of the organic compounds
into low molecular weight acids which could lead
to local pH value reduction and corrosion
processes. Based upon this fact it is necessary
to examine the exact quality and quantity of the
decomposition products and their effects in the
water steam cycle. Water samples of five
instustrial steam generators were taken and
analysed on conditioning products and on
potential decomposition products as well as

cations, anion and organic compounds.

yCTaHOBINEH, N MeTannnyeckada NOBEPXHOCTb BCEX

CUCTEM MOKpbITa 3alUMTHOM NreHKoW. [MOCKONbKY

adMUHbl — 3TO OpraHM4yeckne BelwlecTBa, Mnpouecc
pa3noxeHud Ha4ynHaeTcd npu OI'IpeD,eJ'IeHHOIZ
TeMneparype wu YypoOBHE OaBlieHUA. OcHoBHoOM

npobnemon o6paboTkM OpraHUYECKUMU NETYYUMU

peareHTaMmn dBndaeTcA YaCTU4HOEe pPa3rioXKeHune
opraHn4ecKknx coeanHeHnn Ha HNU3KOMONEKYNApPHbIe
KMCNOTbI, KOTOPbl€ MOTyT MNMpuUBECTU K JOKallbHOMY

yMeHbLUeHMIO YpoBHA pH, u1 kak cnegcTteue, K

pacnpocTpaHeHuto  npouecca  kopposuu.  Ha
OCHOBaHUu [AaHHOro dakTa HeobxoanMo
pPacCcMOTPETb TOYHOE KOMUYEeCTBO W  KavyecTBO

NpoayKTOB pacnaga, U Ux BNusiHAe Ha NapoBOASHOMN

umkn. OO6pasubl BoOAbl, OTOOpPaHHblE M3 NATU
NPOMbILUNEHHbIX naporeHepaTopos, Obinu
npoaHanuanpoBaHbl Ha  HanuuMe  NPOAYKTOB

KOHOMUMOHUPOBAHNA U NOTeHUMalnbHbIX NPOAYKTOB

pacrnaga, Kak KaTMOHOB, TaK M aHWOHOB W

opraHn4yecKkmnx coeauHEHNN.
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