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« The Power of Acetates
— They work great—even in extreme conditions
— They have low corrosivity and can even inhibit corrosion
— They are environmentally sound

* The Challenges of Acetates
— They are <expletive deleted> expensive

0:0 CRYOTECH
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How Deicers Work

When water freezes, it goes from a mass of jumbled jiggling
molecules gradually settling down to bond with each otherin a
lower energy ordered arrangement.

oPote
Gotybys
Liquid Water (!;:ﬁ

When chemical deicers are introduced, they work by attracting
water molecules and interfering with their ability to bond with each
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Liquid Water Crystalline Ice
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How Deicers Work

When water freezes, it goes from a mass of jumbled jiggling
molecules gradually settling down to bond with each other in a
lower energy ordered arrangement.
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How Deicers Work

When water freezes, it goes from a mass of jumbled jiggling
molecules gradually settling down to bond with each other in a
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How Deicers Work

When water freezes, it goes from a mass of jumbled jiggling
molecules gradually settling down to bond with each other in a

lower energy ordered arrangement.
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How Deicers Work

When chemical deicers are introduced, they work by attracting
water molecules and interfering with their ability to bond with each

other.

Liquid Water
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How Deicers Work

When chemical deicers are introduced, they work by attracting
water molecules and interfering with their ability to bond with each
other.
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Acetates Perfformance

« Acetates have very low effective temps.
 Why?

0:0 CRYOTECH
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Acetates Perfformance

« Acetates have very low effective temps.

« Whye Because a lot of deicer ions can be packed into solution.
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Acetates Perfformance

« Acetates have very low effective temps.

« Whye Because a lot of deicer ions can be packed into solution.

Temperature (“F}
Temperature (°C)

Sclution Concentration (% by weight)

https://www.fhwa.dot.gov/publications/research/safety/95202/005.cfm
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Acetates/Formates Liquids

« Formate deicers start melting ice a little faster

« Acetate deicers last a little longer to protect ice from
adhering to the pavement

0
Formate H”Cxo—

0

C

Acetate
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Corrosion

Corrosion Rates of Various Deicers

NaCl + Phosphate 0.7

MgCl, + Citrate 0.4

U MgCl, + PCI 0.07

-0.6 0.4 0.2 0 0.2 04 0.6
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Relative Corrosion Rate on Steel in Concrete
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Corrosion
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1ether or not calcium
magnesium acetate
(CMA) can inhibit corro-
sion in chloride-contaminated rein-
forced concrete was the subject of
an FHWA-National Academy of
Science /National Resource Council
postdoctoral associate study. This
study evaluated the inhibiting / pas-
sivating effects of CMA when com-
pared with other proprietary

additives used as corrosion inhibi-
tors in reinforced concrete, Sodium
chloride (road sall) was included in
the study for comparison
purposes,

The corrosion inhibitive potential of
the various materials was evaluated
using electrochemical impedance
spectroscopy (EIS) procedures, An
experimental set-up simulated field
conditions of salt-contaminated
reinforced concrete. In this simula
tion, EIS measurements were car-
ried out on steel rods embedded in
concrete. Rebar specimens were
exposed by immersion to various
inhibitor-containing deicers. The
measurements were taken over a
period of 11 months, generat-
ing a picture of the progress
of corrosion. This afforded
the opportunity to deter-
mine whether or not corro-
sion was accelerating with
time.

TRANSPORTER » APRIL 1997

The corrosovity of the various in-
hibitors and CMA were measured
From the data it is apparent that, as
a corrosion inhibitor, CMA is supe-
rior to all other materials tested; in
fact, a passivating effect is sug-
gested (negative corrosion rate).
This prop-
erty, passi-

Corrosion

troscopy for the Evaluation of
Corroston Inhibitors in Hightoay Deic-
ers (FHWA-RD-96-178). To order a
copy of the report, please contact
the following person. —

Bob Kogler, (703) 285-2018,
bob.kegler@ fleva.dot.gov

CMA C

PAVEMENTS
anceils Gorrosion

hether or not calcium
magnesium acetate
(CMA) can inhibit corro-

The
hibi
L'ro

va l.“.m’ is of Main Form | Concentration | Inhibitor pH of
;1.1rtlctl]d r Constituants Solution
e and 1| Nacl solid |13 glL Mg 7.0
significance phosphate
when con- 2| mgey, liquid | 30 glL citrate 93
sidering — o ” p
: Nz f ! : e

older bridge | ) Hat sod s
decks that 4| NaCl 83% solid | 13 giL BCI™ 6.8

: 3 | Mgcl, 10%
are contami- 2 - |
nated with 5{ MgCl, | liquid | 35 g/L Pci™ 6.0
salt. Analy- 6| CalAc),30% + | solid | 100 giL none 9.7
ses of the |_{| Mg(Ac), 70% |
measure- 7 || NacCl | 0.2 moliL none 6.8

ments made

are detailed
in the final
report [
J"llllhr.llll.[' S’!J!'l"

NacCl g

-0.005

Slope of Y_, log(.:Sfcm®)/day

0 0.005 0.01

FHWA-RD-97-014 ]
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Corrosion

Don't fall for this.....

3
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CMA o - 1 N Grit 8
Dirty
< A Salt
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Cryotech E34°® Potassium Acetate Application on a Runway
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Cryotech CF7® Potassium Acetate Bridge FAST System
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Cryotech CMA® Used for Decades
, .

“ CMA works differently—

keeps snow from packing
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“Environmentally Friendly” Recycled Spray Dryer at the
Cryotech lowa Production Plant
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Biochemical Oxygen Demand

Why is Oxygen Depletion not a problem
0 from acetate biodegradatione

Acetlate H C/ xo_
3

1. Cold water holds more O, than
warm water

2. Cold-blooded critters
metabolisms slow.

3. Flowing stormwater aerates
readily.

0:0 CRYOTECH
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Aquatic Toxicity

University of MN study measured

LC50 for Daphnia Magna at ~200

mg/L...

niversity Libraries

Digital Library by the UNT Libraries Government Documents Department.

View a full description of this report.

<

aries Go

Jocuments Departn

US Fish and Wildlife Service Lands Biomonitoring Operations Manual: Volume 1 Page: 110 of 262

This report is part of the collection entitled: Office of Scientific & Technical Information Technical Reports and was provided to UN

search tools / download » zoom
Table 4.1a. Acute-Toxicity Rating Scales
Aquatic Avian Mammalian
Relative Toxicity EC or LC50 (mg/L) | LC50 (mg/kg food) | LD50 (mg/kg BW)
Super Toxic <0.0 <1 <5
Extremely Toxic 0.01-0.1 <40 5-50
Highly Toxic 0.1-1 40-200 50-500
Moderately Toxic 1-10 200-1000 500-5000
Sli ic —10:100 1000-5000 5000-15,000
["Practically Nontoxic 1001000 O >5000 > 15,000
Relatively Harmless | S1000 - -
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Aquatic Toxicity

[TV TNV R e? B

AMS 1435A Page 3 of 8

3.1.1.2 Ecological Behavior: continued:
EPA 40 CFR 797.1300 DAPHNID ACUTE TOXICITY TEST

Daphnia magna, static system
48 hour LCs: 2,650 mg/L v ===

it st il

AMS 1435A Page 4 of 9
EPA 40 CFR 797.1400 FISH ACUTE TOXICITY TEST
3.1.1.2 Ecological Behavior: continued:
Pimephales promelas, static system
96 hour LCsp: 3,125 mg/L EPA 40 CFR 797.1300 DAPHNID ACUTE TOXICITY TEST
Result Daphnia magna, static system

48 hour LC,;: 2,175 mg/L

EPA 40 CFR 797.1400 FISH ACUTE TOXICITY TEST
3.1.1.2 Ecological Behavior: A statement of the ecolagical behavior of tha fluid, which shall include

aquatic toxicity for the total formulation. The aquatic toxicity data shall be determined in Pimephales promelas, static system

accordance with EPA Methods 40 Code of Federal Regulations (CFR) Part 797.1300 and _ 96 hour LCy,: 3,000 mg/L

797.1400 or OECD Guidelines for Testing of Chemicals (Organization for Economic

Cooperation and Development, Methods 202 and 203, updated 1989) using test species Result Informational

required by regulatory agencies for permitted discharges. The LCs concentration, the
highest concentration at which 50 % of the test species survive, shall be given in milligrams

per liter, r

EPA 40 CFR 797.1300 DAPHNID ACUTE TOXICITY TEST

Daphria megre,sstio system KAcC deicer consistently

48 hour LCg: 2,825 mg/L

A 40 GFR 7671400 FISH AGUTE TOXICITY TEST measures more than double
Pinephales promaes siatc sistar the Univ. of MN results!

Result Informational
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Where Are Acetates Used?

@ Liquid Customers

© Solid Customers
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Cryotech Deicing Technology

Kimberly Engle, Sr. Chemist
319-371-6012
kimberly.engle@cryotech.com
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