















































































































































15° F Undercutting Test

FMC 121707 15 Degrees Average
Weight (mg) 177.4 35.48
Time (min) Trial 1((mm) | Trial 2(mm) | Trial 3(mm) | Trial 4(mm) | Trial 5(mm) | Ave. (mm) Undercut (mm*2/mg)
5 5 5 5 5 5 5.00 0.57
10 6 6 6 8 4 6.60 1.00
15 7 7 7 8 7 7.20 1.18
20 7 7 7 9 8 7.60 1.32
30 8 7 8 9 9 8.20 1.54
45 8 7 8 9 10 8.40 1.61
60 8 7 8 9 10 8.40 1.61
KA 15 Degrees Average
Weight (mg) 185.9 37.18
Time (min) Trial 1(mm) | Trial 2(mm) | Trial 3(mm) | Trial 4(mm) | Trial 5(mm) | Ave. (mm) Undercut (mm*2/mg) |
5 5 5 5 5 5 5.00 0.57
10 5 5 6 6 7 5.80 0.77
15 6 6 8 7 7 6.80 1.06
20 6 7 8 7 8 7.20 1.18
30 7 8 8 7 9 7.80 1.39
45 8 8 9 8 9 8.40 1.61
60 8 9 9 9 9 8.80 1.77

| ——FMC 121707

Deicer Undercutting Test (15 Degrees)
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5° F Undercutting Test

FMC 121707 5 Degrees Average
Weight (mg) 172.8 34.56
Time (min) Trial 1(mm) | Trial 2(mm) | Trial 3(mm) | Trial 4(mm) | Trial 5(mm) | Ave. (mm) Undercut (mm*2/mg)
5 5 5 5 5 5 5.00 0.57
10 5 5 5 5 6 5.20 0.62
15 6 6 6 6 6 6.00 0.82
20 6 6 6 6 6 6.00 0.82
30 6 6 7 6 7 6.40 0.94
45 7 6 7 7 7 6.80 1.06
60 7 7 7 7 7 7.00 1.12
KA 5 Degrees Average
Weight (mg) 191.7 38.34
Time (min) Trial 1(mm) | Trial 2(mm) | Trial 3(mm) | Trial 4(mm) | Trial 5(mm) | Ave. (mm) Undercut (mm*2/mg)
5 5 5 5 5 5 5.00 0.57
10 5 6 5 5 6 5.40 0.67
15 6 7 6 6 7 6.40 0.94
20 7 7 7 7 7 7.00 1.12
30 7 7 7 7 7 7.00 1.12
45 7 7 7 7 7 7.00 1.12
60 7 7 7 7 7 7.00 1.12

Deicer Undercutting Test (5 Degrees)
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LAB FRICTION
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Friction tests at KRC are performed using an apparatus designed to measure kinetic friction of a
rubber block over a substrate (pavement) sample. There are other methods to measure friction in
the lab, but the author has chosen and refined this particular one. The following is a photo of the
KRC test apparatus.

Friction Test Equipment.

The size of the block used in the KRC lab is approximately 4" by 4" in plan. The output friction
numbers are designed to give results for friction comparable to those given by a SAAB friction
tester.

A friction measurement is made by pulling the rubber block over a pavement sample at a
constant speed and measuring the load and displacement as the test progresses. From these
measurements, an average force to move the block can be obtained and the coefficient of friction
can be calculated. Each chemical is applied uniformly over the surface of a pavement sample to
simulate application rates of 0, and 20 gallons per 1000 ft2. For purposes of comparison, 10
gallons per 1000 ft* is just enough chemical to slightly wet the surface of the pavement and 20 is
a wet film. After each application of chemical, the friction is measured and an indication of
“slipperiness” caused by the chemical film is obtained. Each friction scenario is tested 3 times.

The following table and graph contain the friction measurements taken in the lab using the
rubber block. All tests except “Ice” are performed at 70°.
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Friction

dry 0.88
H20 0.77
FMC 121707 0.66
KAC 0.66
0il 0.38
Ice 0.10

Coefficient of Friction

Lab Friction - Sliding Block

Deicer Tests

dry H20 FMC KAC Qil Ice
121707
Deicer
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10. APPENDIX B — AMS 1435A Evaluation of LithMelt Deicer
SMI, Inc.

Miami, FL
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12219 8§ W “Eci‘% Avemu@ Phone: {305} 971-7047
Miami, Florida 33186-6401 USA Fax: {305) 971-7048
Attn: Claudio Manissero Date: T02-Jun-2008
FMC Corp., Lithium Division
Seven Lake Point Plaza’ SMI/REF:  0804-382
2801 Yorkmont Rd Suite 300
Charlotte, NC 28208
Product: LITHMELT DEICER (Lithium Potassium Acetate Solution)
(received 25-Apr-2008)
Dilution: As received Page 10f 8

AMS 1435A (Revised Aug, 1999)

FLUID, GENERIC, DEICING/ANTI-ICING

Runways and Taxiwavs

3.1 MATERIAL
3.1.1 Environmental Information

3111 Biodegradability Informational
3.1.1.2 Ecological Behavior (LCsp) Informational
2113 Trace Contaminants Informational
*1.2 Appearance Conforms
3.2 PROPERTIES
3.2.1 Flash Point Conforms
322 Specific Gravity Informational
323 pH Conforms
3.2.4 Freezing Point Conforms
3256 Effect on Aircraft Metals
3.2.5.1 Sandwich Corrosion Conforms
3.2.5.2 Total Immersion Corrosion Conforms
32583 Low Embrittling Cadmium Plate Conforms
3.2.54 Hydrogen Embrittlement Conforms
32585 Stress-Corrosion Resistance

AMS 4911 Conforms

AMS 4816 Informational
3.28 Effect on Transparent Plastics

MIL-P-25880 (Type C) Conforms

MIL-P-83310 (Polycarbonate) Conforms
827 Effect on Painted Surfaces Conforms
328 Effect on Unpainted Surfaces Conforms
3.2.9 Rinsibility Conforms
3.2.10 Runway Concrete Scaling Resistance Conforms
3.2.1 Storage Stability In progress

Respect’fu iy submlt‘fed

R V\Va
Patricia D. Vi&ﬂ SMi Inc.
SCIENTIFIC ATERIAL INTERMNMATIONAL



Client:
Product:
Dilution:
AMS 1435A

FMC Corp., Lithium Division , Date: 02-Jun-2008
LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF:  0804-382
As received )

Page 2 of 8

3.1 Material: The composition of the fluid shall be optional with the manufacturer. The
fluid may contain additives, such as corrosion inhibitors, urea, formamide, efc, as
required to produce a product meeting the requirements of this specification.

3.1.1 Environmental information: The manufacturer of the fluid shall provide not less than
the following information:

3.1.1.1

34314

3.11.1.2

3.1.1.2

Biodegradability: Fluid shall be tested in accordance with APHA Standard
Methods for Examination of Water and Waste Water. The manufacturer
shall provide results of bioassays, which shall contain not less than the
following information:

The percent of fluid biodegraded in five days at 20°C (68°F).
BOD: 0.28 kg Oy/kg fluid

Result Informational

The five day theoretical total oxygen demand (TOD) of the fluid, expressed in
kilograms of oxygen per kilograms of fluid.

COD: 0.34 kg Oy/kg fluid

Result Informational

Ecological Behavior: A statement of the ecological behavior of the fluid,
which shall include aquatic toxicity for the total formulation. The agquatic
toxicity data shall be determined in accordance with EPA Methods 40 Code
of Federal Regulations (CFR) Part 797.1300 and 797.1400 or OECD
Guidelines for Testing of Chemicals (Organization for Economic Cooperation
and Development, Methods 202 and 203, updated 1989) using test species
required by regulatory agencies for permitted discharges. The LCgp
concentration, the highest concentration at which 50 % of the test species
survive, shall be given in milligrams per liter.




Client: FMC Corp., Lithium Division Date: 02-Jun-2008
Product: LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF: 0804-382
Bilution: As received '

AMS 1435A . Page 30f8

3.1.1.2 Ecological Behavior: continued:

EPA 40 CFR 797.1300 DAPHNID ACUTE TOXICITY TEST

Daphnia magna, static system
48 hour LCsp: 1,225 mg/L

EPA 40 CFR 797.1400 FISH ACUTE TOXICITY TEST

Pimephales promelas, static system
96 hour LCsq: 1,850 mg/L

Result Informational

3.1.1.3 Trace Contaminants: Report the presence, percentage by weight, of sulfur,
halogens, phosphate, nitrate, and heavy metals (lead, chromium, cadmium,
and mercury).

Sulfur: 12ppm  (0.0012 %)
Halogens: 1200 ppm (0.1200 %)
Phosphate (P as P,0s): <1 ppm {<0.0001 %)
Nitrate (as NO;): <10 ppm (<0.0010 %)
Heavy Metals:

Lead (Pb): <1 ppm (<0.0001 %)

Chromium (Cr): <1 ppm (<0.0001 %)
Cadmium (Cd): <1 ppm (<0.0001 %)
Mercury (Hg): <1 ppm (<0.0001 %)

Result Informational

3.1.2 Appearance: Fluid, as received by purchaser, shall be homogeneous, uniform in
color, and free from skins, lumps, and foreign materials detrimental to usage of the
product. If fluid is colored, it shall be blue.

Product is clear like water, uniform and homogeneous; exhibits no precipitate.
Result Conforms




Client:
Product:
Dilution:
AMS 1435A

FMC Corp., Lithium Division Date: 02-Jun-2008
LITHMELT DEICER {Lithium Potassium Acetate Solution) SMI/REF:  0804-382
As received

Page 4 of 8

3.2. Physical Properties: The fluid, as supplied by vendor, shall conform to the following
requirements: tests shall be performed in accordance with specified tests on the
product in concentrated form as delivered by vendor, unless otherwise specified
herein.

3.2.1

322

323

3.24

(5]

244

3.24.2

Flash Point: Shall be reported and shall be not lower than 100°C (212°F),

determined in accordance with ASTM D 56 or ASTM D 93. In case of

dispute, flash point determined in accordance with ASTM D 56 shall apply.
No flash to 100 °C

Result Conforms

Specific Gravity: Shall be reported and shall be within + 0.015 of the
preproduction value established in 4.2.3 determined in accordance with
ASTM D 891.
Specific gravity: 1.238 @ 60/60°F ,
Result Informational

pH: Shall be 7.6 to 11.5 and within + 0.5 of the preproduction value
established in 4.2.3, determined in accordance with ASTM E 70.
pH: 10.9
Result Conforms

Freezing Point:

Freeze point of fluid diluted 1:1 by weight with ASTM D 1193 Type IV water
shall be reported and shall be lower than -14.5°C (+6°F) determined in
accordance with ASTM D 1177.

Freezing point (1:1 dilution): -15°C

Result Conforms

Shall be reported and shall be within 4°C (7°F) of the preproduction value
established in 4.2.3, determined in accordance with ASTM D 1177.
Freezing point (1:1 dilution): -15°C

Result informational




Client: FMC Corp., Lithium Division Date: 02-Jun-2008
Product: LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF:  0804-382
Dilution: As received
AMS 1435A Page 50of 8
3.258 Effect on Aircraft Metals:
3.2.51 Sandwich Corrosion: Specimens, after testing in accordance with ASTM F
1110, shall not show corrosion worse than control panels run using ASTM D
1193, type IV, water.
2024-T3 Bare 2024-T3 7075-T6 Bare 7075-T6
Anodized Alclad Anodized Alclad
- PRODUCT 1 ~ 1 1 1
CONTROL 1 Kl 1 1
Result Conforms
3252 Total Immersion Corrosion: The fluid, tested in accordance with ASTM F

483 except that panels of AMS 4376 shall be tested for 24 hours, shall
neither show evidence of corrosion of panels nor cause a weight change of
any test panel greater than shown in Table 1:

b WEIGHT CHANGE (mgl/cm?/24hrs)
TEST PANEL : :
ALLOWABLE RESULTS
AMS 4037 aluminum alloy, :
anodized as in AMS 2470 Ui .04
AMS 4041 aluminum alloy _ 0.3 0.01
AMS 4048 aluminum alloy 0.3 0.01
AMS 4376 magnesium alloy, 0.2 0.01
dichromate treated per AMS 2475 , ' )
AMS 4911 titanium alloy 0.1 0.01
AMS 5045 carbon steel 0.8 0.01

Result Conforms




Client;
Product:
Dilution:
AMS 1435A

FMC Corp., Lithium Divisicn Date: 02-dun-2008
LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF.  0804-382
As received

Page 6 of 8

3.2:6.3

3.254

3.2.5.5

32.8.5.

93}
h
i

3.2.6
3.2.6.1

3.286.2

Low-Embrittling Cadmium Plate: Test panels, coated with low-embrittling
cadmium plate, shall not show a weight change greater than 0.3
mg/cm®/24hrs, determined in accordance with ASTM F 1111.
As received: 0.18 mg/z:m?/.?z:hrs
‘Result Conforms

Hydrogen Embrittlement: The fluid shall be nonembrittiing, determined in
accordance with ASTM F 518, Type 1a, 1¢, or 2a.

Specimens: Type Tc, cadmium plated per MIL-STD-870 Type | Class 1.
Test temperature: 20°C (68°F); Load: 45%, immersed for 150 hr duration.
No failures within 150 hours.

Result Conforms

Stress-Corrosion Resistance: The fluid shall not cause cracks in AMS 4911
or MAM 4811 titanium alloy specimens, determined in accordance with
ASTM F 945, Method A. (3% salf control: cracking evident)
As received: No cracking evident.
Resuit Conforms

The fluid shail be tested in accordance with ASTM F 945, Method A using
AMS 4916 specimens. Report shall detail the effect of the fluid and the
effect of control solution. The results shall be reported for informational
purposes only. (100 ppm salt control: cracking evident)
As received: Cracking evident.
Result informational

Effect on Transparent Plastics:
The fluid, at 25°C + 2 (77°F + 4), shall not craze, stain, or discolor MIL-P-
25690 stretched acrylic plastic, determined in accordance with ASTM F 484.

Result Conforms

The fluid, at 25°C + 2 (77°F + 4), shall not craze, stain, or discolor MIL-P-
83310 polycarbonate plastic, determined in accordance with ASTM F 484,
except that the specimens shall be stressed for 30 minutes + 2 to an outer
fiber stress of 13.8 MPa (2000 psi).

Resuilt Conforms




Client: FMC Corp., Lithium Division Date: 02-Jun-2008
- Product: LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF: 0804-382
Dilution: As received

AMS 1435A Page 7 of 8

3.2.7 Effecton Painted Surfaces: The fluid, at 25°C + 2 (77°F + 4), shall neither decrease
the paint film hardness by more than two pencil hardness levels nor shall it produce any
streaking, discoloration, or blistering of the paint film, determined in accordance with ASTM
F 502.

-Resukt Conforms

3.2.8 Effect on Unpainted Surfaces: The fluid, tested in accordance with ASTM F 485,
shall neither produce streaking nor leave any stains requiring polishing io remove.

Result Conforms

3.2.9 Rinsibility: The fluid shall be completely rinsible in tap water, determined in
accordance with 3.2.9.1

3.2.8.1 A 75 x 200 mm panel of clear glass shall be cleaned to provide a surface
free of waterbreak, dried, and coated with the deicer/anti-icer fluid by pouring
the fluid over the panel while it is held in a horizontal position. The coated
panel shall be inclined at an angle of approximately 45 degrees for 10
minutes + 0.5, then placed in a horizontal position for 24 hours * 0.25 at
room temperature. After the 24 exposure, the panel shall be rinsed in tap
water for 5 to 8 minutes, followed by a rinse with ASTM D 1193, Type IV,
water, allowed fo air dry at ambient temperature, and examined for visible
traces of deicer/anti-icer fluid. '

Result Conforms

3.2.10 Runway Concrete Scaling Resistance: The condition of the runway concrete
surface shall have a rating not greater than 1 for 50 freeze-thaw cycles,
determined in accordance with ASTM C 672 except that concrete shall:

- Be air-entrained with an air content as specified in ASTM C 672 _
2 Have a minimum cement content of 510 pound per cubic yard + 10 (302 kg/m® +6)
A Have a slump, 1.5 inches + 0.5 (38 mm + 13)

A 25 % by volume solution of the deicer/anti-icer fluid, as supplied by the
manufacturer in commercial concentration, in tap water shall be substituted
for calcium chloride. Performing more than one freeze-thaw cycle perday is
acceptable.
Rating =1 .
. ... Result ._Conforms




Client:
Product:
Dilution:
AMS 1435A

FMC Corp., Lithium Division Date: 02-Jun-2008
LITHMELT DEICER (Lithium Potassium Acetate Solution) SMI/REF:  0804-382

As received
Page 8 of 8

3.2.11

Storage Stability: The fluid, after storage in accordance with ASTM F 1105,
shall not exhibit separation or an increase in turbidity compared to unaged
fluid. Any increase in turbidity shall be reported, but shall be acceptable if
removed by mild agitation.

Result  Due 95-Apr-2009




SMI, Inc.

12219 SW 131 Avenue Phone: (305) 971-7047
Miami, Florida 33186-6401 USA Fax: (305) 971-7048
Attn: Claudio Manissero Date 27-Apr-2009
FMC Corp . Lithium Division
Seven Lake Point Plaza SMI/REF:  0804-382¢s

2801 Yorkmont Rd Suite 300
Charlotte. NC 28208

Product LITHMELT DEICER (Lithium Potassium Acetate Solution)

(received 25-Apr-2008)
Dilution As received
Storage Stability testing per AMS 1435A
FLUID. GENERIC DEICING/ANTI-ICING
Runways and Taxiways
3211 Storage Stability The fluid. after storage 1n accordance with ASTM F 1105

shall not exhibit separation or increase in turbidity compared to unaged fluid
Any increase in turbidity shall be reported but shall be acceptable if removed
by mild agitation

No evidence of separation or increase in turbidity.

Result______Conforms

Respectfully submitted.

TR

Patricia D Viani. SMI Inc.

e —— — — . e — —

SCIENTIFIC MATERIAL INTERNATIONAL
www.smiinc.com





