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New Whitepaper Highlights Advantages of Cortec®
S-15 as Alternative to Hydrazine

VPCI® FORMULATED PRODLL

$-15

TS FOR FRODESS INDUSTEIES

Total Replacement for Hydrazine Programs

PRODUCT DESCRIPTION

$-15 is effective in controlling corrosion caused by
oxygen and carbon dioxide in high and medium
pressure boilers and condensate lines.

S-15 utilizes the combination of volatile neutralizing

maintained by the amines in the S-15 than at lower

pH levels found with conventional products.

S-15 provides excellent passivation, high volatility,
thermal stability, and low toxicity.

$-15 does not leave solid residue in the boiler
systems and helps fo provide high quality steam.

FEATURES

* Minimizes corrosion and deposits in medium and
high pressure boiler systems

« Economical (recycled with the condensate)

* Compatible water treatment programs

* High efficiency against oxygen and carbon dioxide
corrosion

« Thermally stable

* Low foxicity - doesn't contain any hydrazine-based
compounds

* Easy to handle, feed, and formulate

* Passivates by converting hematite (soft red rust) to
magneite (hard black rust)

« Minimizes boiler rust deposits by reducing
condensate corrosion

* Ideal for medium and high pressure boilers

PHYSICAL AND CHEMICAL PROPERTIES

Appearance Amber fo brown liquid
p 11-12 (1% in water)
Odor Amine-like

Density 8.1-8.2 Ibs/gal

(0.97-0.98 kg/I)
Solubility in water  Miscible

DOSAGE INFORMATION

The dose should be adjusted to mainain the pH level

between 8.0-8.5 and residual oxygen scavanger level.
Usually it takes 2-5 ppm of continuous treatment.

FEEDING INSTRUCTION

S$-15 may be added separately o the dearator storage
section, feedwater line, or by direct injection in the
steam drum.
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For more information on Cortec's S-15, please visit:

lications/PDS/S-15.pdf

A new whitepaper compares the characteristics
of Cortec’s S-15 with Hydrazine and presents the
findings of a 2,200 hour corrosion test on steel pipe

inner surface conditions.

The paper, written by a professional engineer with
extensive experience in the lay-up of steam generating
and other large power plant systems, explains how
corrosion is a major problem in steam systems that
consume large percentages of make-up water. The
make-up water typically contains dissolved oxygen
which, combined with high temperatures, creates a
highly corrosive environment. While Hydrazine has
long been used as an oxygen scavenger, it is toxic

and requires extreme care.

S-15 is an excellent alternative that significantly
lowers toxicity and can also protect non-wetted
surfaces. Testing showed that S-15 (500 ppm) was
able to reduce corrosion rates in a 720 hour boiling
water test to as low as 0.37 mpy compared to the

control rate of 5.23 mpy.

Please continue to read the full paper!
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Cortec S-15 as an Alternate to Hydrazine Treatment in

Steam Generating Systems
Overview

Corrasion is a major problem for plant operators with steam systems that have a high consumption rate
of make-up water (condensate/feedwater). The make-up water, unless it has gone through a
condensate polishing process, contains dissolved oxygen. Oxygen coupled with high temperature

creates a highly corrosive environment for the carbon steel components in steam systems.

Hydrazine has been used for years as one of the primary chemicals for oxygen scavenging of steam
systems, common in high pressure systems (>1000 psi). However, it is 2 toxic material and must be
handled with extreme care. Because it is a suspected carcinogen, it has been classified by the EPA as a

Group B2 product with strict exposure limits.

Cortec 5-15 is a safer alternative to Hydrazine. 5-15 is effective in controlling corrasion caused by
oxygen and carbon dioxide in high and medium pressure boilers and condensate lines.

5-15 is a synergistic combination of volatile neutralizing amines, a safer oxygen scavenger, and a metal
passivator. 5-15 protects by neutralizing acidic species and by scavenging oxygen while at the same time
forming a protective passivated layer on steel surfaces.

5-15 (Vapor phase Corrosion Inhibitor) Water Additive Solution

Table 1 provides a comparison between 5-15 and Hydrazine and Table 2 provides corrosion rates of 5-15

in closed loop testing.

TABLE 1:
Comparison: 5-15 vs. Hydrazine
Characteristic 5-15 Hydrazine
. . . oH buffer to prevent low pH and Fni:ms ammeonia whlch acts as a pH
Off-line boiler corrosion . adjuster or pH neutralizer {lowers
system corrosion
pH)
Similar to Hydrazine but with an
Cygen control v
organic molecule
Adverse impact on yellow metals No Yes
Oral Toxicity LDsg (Oxygen
2190 GOOoD ~15-22 BAD
Scavenger) ppm | ) ppm (BAD)
*Boiling point 360°F 237°F
Auto-ignition temperature 550°F - 560°F 550°F - 560°F
Dry lay-up No MNo
Type of inhibitor anodic cathodic

*Assumption is that if hydrazine can survive the steam cycle, then 5-15 should also provide effective

corrosion control in the same application.
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720 hours in boiling water @50 ppm

corrosion rate dropped to 1.94 mpy | 5.23 mpy
@100 ppm 1.36 mpy
@200 ppm 0.97 mpy
@500 ppm 0.37 mpy
2200 haurs in closed loop hot steam 8.29 mpy

test
@ 500 ppm initial charge and then
maintained @ 100 ppm

0.72 mpy - .74 mpy

100 ppm VCI
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The above figures show the comparison of steel pipe inner surface conditions of an 5-15 treated loop
and control test after a 2,200 hour corrasion test in a hot steam/water closed loop.

Laboratory testing conducted by Behzad Bavarian and Lisa Reiner, California State University,
Narthridge, CA 91330, has confirmed that the Cortec” Vapar phase Corrosion Inhibitor 5-15 is an
effective replacement for hydrazine to protect steel from corrosion in hot steam/hot water

environments.

As indicated in Table 2, corrosion rates can be reduced from ~5.3 mpy for the control to as low as 0.37
mpy with the addition of 500ppm 5-15.

The major advantages of 5-15 are:

1. EHS (environmental health and safety) impact. 5-15 {oxygen scavenger) has very low toxicity
with a LD50 (Lethal Dose) of 2190 ppm for rats whereas Hydrazine has a LD50 of ~15-20 ppm for
rats.

2. Vapor phase activity. Due to the vapor activity of 5-15 it is not necessary for the product to be in
direct contact with the metal to protect it. The inhibitor will travel to non-wetted surfaces and

provide corrosion protection.
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