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Many fine companies from throughout the 
world have placed ads in the PPCHEM® journal 
(formerly known as the PowerPlant Chemistry 
journal). Why? They know that advertising in our 
journal pays off. The readers of this journal are  
decision-makers in all power and plant chemistry-
related fields. 

The PPCHEM® journal's circulation covers more 
than 60 countries in Europe, Asia, North and South 
America, Africa, and Australia.

The first copy of this journal appeared in July 1999. 
Initially the PPCHEM® journal was issued monthly. 
Since 2013 it has been published 6 times a year.

With the rebranding of the journal in 2019, it has 
been opened to authors, readers, and advertisers 
from outside the field of power gener ation. Water 
treatment and cycle chemistry are not only chal-
lenges in power generation but also in all industri-
al processes where water or steam is being used.

OUR TARGET GROUPS
 ◾ Fossil power plant operators

 ◾ Nuclear power plant operators

 ◾ Industrial co-generation plant operators

 ◾ District heating co-generation plant operators

 ◾ Independent power producers

 ◾ Component suppliers 

 ◾ Original equipment manufacturers (OEMs) 

 ◾ Service suppliers

 ◾ Consultants

 ◾ Architectural engineers (A&Es)

OUR TOPICS
Analytics, Chemical Cleaning, Chemical Ther-
modynamics, Component Failures, Condensate  
Polishing, Cooling Water, Corrosion, Cycle Chem-
istry Guidelines, Cycling and Peaking, Deaeration, 
DeNOx and DeSOx Processes, Deposition, Envi-
ronmental Aspects, Flue Gas Cleaning, Fly Ash, 
Instrumentation, Ion Exchange, Layup, Monitor-
ing, Physical Chemistry, Plant Cycle Chemistry, 
Sampling, Startup, Steam Chemistry, Trouble-
shooting, Wastewater Treatment, Water Treatment, 
and many other power and plant chemistry- 
related topics.

OUR READERS
End Users
in all types of plants who are involved first hand 
in selecting and/or specifying and/or purchasing 
chemicals (e.g., water treatment chemicals, ion 
exchangers, catalysts), chemistry-related compo-
nents or equipment (e.g., water treatment systems 
or subsystems, RO membranes), and services.

Component Suppliers
manufacturing and vending many components 
used in chemistry-related areas in the power, 
chemical, pharmaceutical, and process indus tries.

OEMs
manufacturing and/or purchasing components 
(e.g., analyzers and monitors), designing and/or 
manufacturing and purchasing chemistry-related 
systems and subsystems (e.g., water and waste-
water treatment systems, DeNOx catalysts, DeSOx 
systems), and purchasing turnkey power systems.

Service Suppliers
dealing with maintenance, operation, analytics, or 
other chemistry-related services.

Consultants
advising customers on the purchase of products, 
equipment, and services.

A&Es
specifying components or systems or recom-
mending the purchase of components or systems.

All these people are decision-makers regarding the pur-
chase of chemicals, ion exchangers, chemistry-related 
equipment and instrumentation, subsystems, systems, 
and services.
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The majority of our subscribers come from the 
following countries (data as of April 2023):

United States of America  15.06 %

People's Republic of China  12.82 %

Germany 10.26 %

United Kingdom   8.65 %

Sweden 5.13 %

Switzerland  4.17 %

Australia  3.85 %

Finland  3.53 %

France  3.53 %

Netherlands  3.53 %

Canada  3.2 %

In April 2023 29.6 % of our subscribers received 
the printed version of the PPCHEM® journal, 
49.6 % the digital version, and 20.8 % received 
both versions.

Complimentary copies are distributed world-
wide at a rate of 1 copy per person or organi-
zation per year. Utilities served include cooper-
ative, government, municipal, investor-owned, 
and private power producers.

In addition, everyone who attends one of the 
PPCHEM events or webinars receives the e-Paper 
for free for a year.
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MAILING OF FREE COPIES
requested by visitors of our homepage at
https://journal.ppchem.com/: average number 
(2014–2019) 40 copies per month

TOTAL CIRCULATION
Total circulation varies between 1000 (mini-
mum) and 1200 copies (maximum) depending 
on the number of complimentary copies mailed 
in a given month.

Since January 2006, the PPCHEM® journal has 
been available – in addition to the printed ver-
sion – as an e-paper. The e-paper is a complete 
replica of the printed issue including both the 
covers and all pages of the respective journal 
issue. Naturally, all ads printed in the hard copy 
also appear in the e-paper.

MATERIALS
We accept advertisements in digitized format 
only: Word, PowerPoint, InDesign, Illustrator,  
all fonts included, or bitmaps (TIFF/EPS/JPG for-
mat, minimum resolution 300dpi in the size as 
to be printed), and PDF files (high quality and 
high resolution).

GENERAL ADVERTISING CONDITIONS
The publisher reserves the right to approve, to 
accept or to refuse to publish any advertisement 
by any advertiser for any reason without expla-
nation to the advertiser. All accepted advertise-
ments are published under the understanding 
that the party placing such material is authorized 
to publish any and all such material.

ADDITIONAL INFORMATION
The printing process is offset printing. All deliv-
ered advertising materials have to be adequate 
for this printing process.

Ads not conforming to the standard formats will 
be corrected by the printing office. The advertis-
er will be debited with the respective costs. The 
same applies for any changes to the delivered 
advertising materials requested by the advertiser.

30% of the advertisement rate is due if the ad-
vertisement is cancelled after the space reser-
vation deadline or if the materials are delivered 
after the materials delivery deadline.

All payments have to be made within 30 days 
of the invoice date. An additional monthly fee of 
1.25% will be charged to all accounts not paid in 
full within the 30-day term. The purchaser (ad-
vertiser and/or agency) is liable for all fees and 
sums of collection, including but not limited to 
reasonable attorney's fees and court costs in-
curred by the publisher in the collection of said 
bills.

The place of performance shall be the corpo-
rate domicile of the publishing house. Unless 
otherwise required by law, the legal venue shall 
also be the corporate domicile of the publishing 
house.
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Editor's Comments  January/February 2023/1

Dear PPCHEM readers:

You are holding in your hand the first issue of the year 2023. Based on the developments 
during the first weeks of the year, I can confidently predict that the year will be a busy one. 
I'm very glad to see that the Events Calendar is again full of exciting in-person conferences, 
seminars, and trade shows. We at PPCHEM are planning to attend the one or the other 
event in person; I'm looking forward to seeing familiar and new faces from the "power plant 
chemistry family."

As a reminder: our Events Calendar aims to be as informative as possible. As we can't have 
our eyes everywhere, it is possible that we might overlook one event or another; if you think 
that there is an important event missing, please let us know.

As every year, the abstracts of all the articles published in this journal in the past year are 
presented in this first issue. All the abstracts of the articles from 2022 – together with all 
abstracts from the previous years – are now available on our website as well.

Despite all the troubles during the production in the past year, we were still able to present 
an array of interesting papers. In 2023 we will try our best to continue to supply our readers 
on every continent with the most up-to-date information on the latest developments in all 
power and plant chemistry areas.

In this issue, we continue our column "PPCHEM 101": On page 38, Frank Udo Leidich's  
paper gives an overview of the different types of corrosion, where they occur in the water/
steam cycle, and the potential hazards they pose. The most widespread deposits, their 
composition, impact, and origin are also discussed. This paper is a continuation of a series 
of articles which started with an article in issue 6/2021: "The Economic Benefits and Goals 
of Power Plant Chemistry."

The other new column which we introduced last year is the "Hints from the Experts": if there 
is a burning topic on which you would like to have input from our experts, you can send us 
a request by e-mail or via our website https://journal.ppchem.com/. Our experts will collect 
these requests and will publish their statements and feedback in this new column as soon 
as they consider it feasible within their daily workload.

I'm looking forward to your letters and e-mails!

Tapio Werder

Editor in Chief

The PPCHEM® Journal
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PPCHEM EVENTS CALENDAR

Events Calendar

2024 Venue Event Information

Exact Date to be 
announced

Buenos Aires, Argentina
Exact Venue to be announced

SEMINARIO PPCHEM
El Beneficio Económico de la Química 
en los Ciclos de Agua-Vapor

https://www.ppchem.com/conferences/

Exact Date to be 
announced

Santiago de Chile, Chile
Exact Venue to be announced

Power Cycle Instrumentation Seminar
PCIS Chile 2023

https://www.ppchem.com/conferences/

Exact Date to be 
announced

Cartagena de Indias,  
Colombia
Exact Venue to be announced

Power Cycle Instrumentation Seminar
PCIS Colombia 2023

https://www.ppchem.com/conferences/

June Exact Venue to be announced
EPRI 14th International Conference on 
Cycle Chemistry in Fossil & Combined 
Cycle Plants

https://www.epri.com/events

June 23–28
University of Colorado, 
Boulder, CO, USA

IAPWS 18th International Conference on 
the Properties of Water and Steam

http://iapws.org/icpws

PPCHEM AG wants to inform you of all power and plant chemistry-related conferences and other events taking place  
world-wide. Please help us make our Events Calendar more complete by sending us information on planned events by e-mail to 
info@ppchem.com. We will include it in the next version of our Events Calendar. Your support is much appreciated.

2023 Venue Event Information

February 21–23
Orange County Convention 
Center
Orlando, FL, USA

PowerGen International https://www.powergen.com/

March 21–23
Monash University –  
Prato Centre
Prato, Italy

The Sixth International Conference on 
Film Forming Substances (FFS 2023)

https://filmformingsubstances.com/

April 20–21 Hinwil, Switzerland
Annual Meeting of the German-Swiss 
Association for the Properties of Water 
and Steam (GSAPWS)

https://iapws.de/

April 25–27
Dorint Am Nürburgring
Nürburg, Germany

Kühlsysteme 2023 https://events.vgbe.energy/events/

May 3–4
Jalta Hotel Praha
Prague, Czech Republic

Flue Gas Cleaning 2023 https://events.vgbe.energy/events/

June 6–8
Holiday Inn
Champaign, IL, USA

Electric Utility Chemistry Workshop https://conferences.illinois.edu/eucw/

June 27–28
TÜV SÜD Akademie GmbH
München, Germany

Water Chemistry in Industrial Power 
Plants

http://www.tuvsud.com/akademie/
tagung-wasserchemie

July 2–7
Hotel Špik
Gozd Martuljek, Slovenia

Nuclear Corrosion Summer School – 
NuCoSS-2023

www.ecg-comon.org/meetings/nucoss/

September 3–8 Torino, Italy IAPWS 2023 Annual Meeting
http://www.iapws.org/
https://iapws2023.inrim.it/

September 25–29
Juan les Pins,
Antibes, France

NPC 2023 (postponed NPC 2021)
International Conference on Nuclear 
Plant Chemistry

https://new.sfen.org/evenement/npc-
2023/

October 24–26
Maritim Hotel
Ingolstadt, Germany

vgbe Conference Chemistry 2023 https://events.vgbe.energy/events/

November 12–16
San Antonio Marriott  
Rivercenter
San Antonio, TX, USA

International Water Conference https://eswp.com/water/overview/
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Remember the 3Ds of Alkalizing 
Amines: Dissociation, Distribution, 
and Decomposition Brad Buecker and Steve Shulder

ABSTRACT
Carbon steel corrosion control of condensate lines, feedwater piping, and boiler internals is critically important in 
all steam generation applications. A key corrosion control aspect is establishing and maintaining a mildly alkaline pH 
throughout these networks. Organic-based alkalizing amines have a place in lower- and intermediate-pressure boilers, 
industrial plant condensate-return systems, and nuclear power plant secondary cycles. However, careful evaluation and 
research is needed when selecting a program. This article examines the "3Ds" of alkalizing amines, dissociation, distribu-
tion, and decomposition, and how these properties influence the selection of the compounds for controlling condensate 
and feedwater chemistry. Dissociation and distribution are equilibrium or reversible reactions while decomposition is 
irreversible. The article examines these properties for high-pressure utility units and offers some comparisons/contrasts 
for lower-pressure industrial systems, which often have extensive steam and condensate-return networks.
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INTRODUCTION
As steam generation technology began to grow 
and mature early in the last century, it became 
obvious that carbon steel corrosion control of 
condensate lines, feedwater piping, and boiler 
internals was critically important. A key corro-
sion control aspect is establishing and maintain-
ing a mildly alkaline pH throughout these net-
works. The classic illustration (Figure 1) of this 
influence is outlined in the well-known Sturla 
diagram from 1973, which shows the relation-
ship between magnetite solubility and pH versus 
temperature.

Of course, subsequent events and research 
revealed that controlled dissolved oxygen feed 
is the primary driver and pH is the secondary 
influence for iron corrosion control in all-ferrous 
feedwater systems. For mixed-metallurgy feed-
water systems and all two-phase fluids, pH is the 
primary control parameter.

For many years, at least for conventional coal-
fired power plants, organizations such as the 
Electric Power Research Institute (EPRI) and the 
International Association for the Properties of 
Water and Steam (IAPWS) only recommended 
ammonia as the feedwater pH-conditioning 
agent. Non-volatile chemicals such as caustic 
or phosphate are unacceptable because most 
steam attemperating configurations utilize feed-
water injection. Addition of caustic directly into 
the steam could cause corrosion damage to 
turbine components. That design issue aside, 

Figure 1:
Feedwater carbon steel dissolution as a function of pH and temperature. 
Note: The pH analyses are at 25°C [1].

5PPCHEM JOURNAL 25 ▪ 2023/01

PPCHEM

experts argued, correctly, that alternative alkaliz-
ing amines (formerly known as neutralizing 
amines) would break down in high-temperature 
steam to form small-chain organic acids, e.g., 
acetate and formate, and carbon dioxide. These 
breakdown products can influence condensate 
chemistry and possibly lower the pH compared 
to addition of only ammonia. Also, although it 
was debated for years, uncertainty existed about 
the potential for the acids to induce turbine blade 
and rotor corrosion. A study conducted by EPRI 
to evaluate the influence of these low molecular 
weight organic acids in the phase-transition zone 
indicated an increased corrosion risk from chlo-
ride and sulfate in the presence of these acids 
compared to chloride and sulfate alone [2].

However, with industry movement away from 
conventional power plant design in many coun-
tries, other issues have inspired a re-evaluation 
of alkalizing amines for condensate and feed-
water pH control in combined cycle units and 
their attendant heat recovery steam generators 
(HRSGs). These include:

 ◾ The increased knowledge of and need to con-
trol flow-accelerated corrosion (FAC).

 ◾ The complex HRSG geometries, which can 
greatly influence both single-phase and two-
phase FAC. These designs may include a 
low-pressure (LP), intermediate-pressure (IP), 
and high-pressure (HP) circuit, where the LP 
may be standalone or feed-forward. The HP 
circuit may have a drum or be once-through. 
Blowdown from the HP and IP drums may cas-
cade to a lower-pressure drum or individual 
blowdown tanks.

 ◾ The evolution of co-generation at many indus-
trial plants, where a variety of steam genera-

tors may be in place around the facility, includ-
ing waste heat boilers with non-conventional 
configurations.

 ◾ The existence of complex condensate return 
systems that may contain multiple metallur-
gies (typically iron and copper).

In this context, the remainder of this article exam-
ines the "3Ds" of alkalizing amines, dissociation, 
distribution, and decomposition, and how these 
properties influence the selection of the com-
pounds for controlling condensate and feedwa-
ter chemistry. These organic-based amines may 
have advantages over ammonia treatment for 
corrosion control in two-phase locations because 
of better dissociation and distribution properties 
resulting in a higher at-temperature liquid-phase 
pH. The advantages have been demonstrated 
in the nuclear industry for improving corrosion 
control in reheat moisture separators and two-
phase locations in feedwater systems where a 
reducing chemistry is required. Similar improve-
ments have been noted in air-cooled condensers 
in fossil plants.

A BRIEF REVIEW OF SOME AQUEOUS  
AMMONIA FUNDAMENTALS
The fundamental chemistry of aqueous ammo-
nia for feedwater treatment is well known, as 
highlighted by the following equation.

NH3(aq) + H2O⇌NH4
+ + OH– (1)

This is an equilibrium reaction, and ammonia 
will only dissociate to a certain extent. In addi-
tion, dissociation becomes increasingly inhibited 
with temperature increase. Table 1 shows the 
relationship of ammonia concentration, pH, and 
specific conductivity (SC) for high-purity feedwa-

Table 1:
Relationship of pH, specific conductivity (SC), and ammonia in pure water. Data extracted from [1].

pH
Specific Conductivity

[µS⋅cm–1]
Ammonia Concentration

[mg⋅L–1]

8.0 0.280 0.018
8.2 0.442 0.030
8.4 0.698 0.050
8.6 1.105 0.085
8.8 1.751 0.149
9.0 2.775 0.274
9.2 4.398 0.527
9.4 6.970 1.070
9.6 11.047 3.399
9.8 17.507 5.105

10.0 27.747 11.812
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 Side Banner 1  (130 × 268 pixels): € 850.00 per month incl. link to the company’s own website

 Side Banner 2  (130 × 130 pixels):  € 425.00 per month incl. link to the company’s own website

 Sponsored Link on PPCHEM®  journal website, max. 3 lines, approx. 130 × 50 pixels: € 210.00 per month

ONLINE ADVERTISING ON THE PPCHEM® JOURNAL WEBSITE

Banners and sponsored links on our journal 
website https://journal.ppchem.com/ are visible 
on all individual pages. It doesn't matter if the 
visitor is reading the abstracts of the current or 
of any past issues of the journal, is checking the 
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b

subscription rates, etc. – they will still have your 
banner or your link with a short slogan in front 
of them. As most people are curious by nature, 
they will eventually click on your link. 
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