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SUPERSEDING
MIL-D-83411 (USAF)
26 February 1973

MILITARY SPECIFICATION
NTI-ICER FLUID (FOR RUNWAYS AND TAXIWAYS)

1. SCOPE

1.1 Scope. This specification covers the requirements for a corrosion

inhibited, bxodegradeable, liquid chemical deicer/anti-icer material.
Environmental control is required as specified in 6.2.

1.2 Classification. The chemical deicer/anti-icer material shall be of
one type and one grade {(3.3).

2. APPLICARLE DOCIMENTS

a.-.u.u..—.- pUAV R U N T Ly R

2.1 The following documents of the issue in effect on date of invita-
tion for bids or request for proposal, form a part of this specification
to the extent specified herein.

SPECIFICATIONS

Federal

QQ-P-416 Plating, Cadmium (Electreo-deposited)

PPP-D-729 Drum, Metal, 55 Gallon (For Shipment of Noncorro-
sive Materlals)

PPP-P-704 Pail, Shipping Steel (1 through 12 gallon)

Military

MIL-P-25690 Plastic, Sheets and Parts, Modified Acrylic Base,
Monolithic, Crack Propagation Resistant

MIL-P-83310 Plastic Sheet, Polycarbonate, Transparent

STANDARDS

Federal :

FED-STD-313 Symbols for Packages and Containers for Hazardous
Industrial Chemicals and Materials

FSC 6850
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ALLL JUULCTCD
11 -CTN-1210 Fno and JTce Preventive Combpounds
AR Sy & -~ &L - h 4V Ave, “saiva e A - v - hadhgils gl -~
(Copies of specificati-ne, standards, drawings, and publications required
by suppliers in connection with specific procurement functions should be
ARt ninmad fvram the nrarurine activity or ags directed bhv the contractine
UuviLalliltd 1LVl el pi LU Ly GveaV Liwy v AW VAL e e “J ST LUl iav v Ay
officer.)

2.2 Other publications. The tollowing documents form a part of this
specification to the extent specified herein. Uuless otherwise indicated
the issue in effect on date of invitation for bids or request for
proposal shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS STANDARDS (ASTM)

C 672 Tentative Method of Test for Scaling Resistance of Concrete
Surfaces Exposed to Ueicing Chemicals

D 92 Flash and Fire Points by Cleveland Oper Cup, Test for

D 270 Petroleum and Pecrrcleum Products, Sampling

D 1122 Specific Gravity ot Fnginc Antifreezes by the Hydrometer

n 1177 Freezing Point of Aquecus Engine Antitreeze Solution, lest for

E 70 pH of Aqueous Solutjons with the Giass Electrode Test for

(Applications for copies should be addiessed to the American Society for
Testing and Materials, 1916 Race Street, Ihilacdelphia, Pa. 19103.)

fak 1 AnnYr‘rF AT TN CTOIM
URNM ULAOSCLIT LUl LVIN LAl b

Unitorm Freight Classification

(Applications for copics shculd bi addressed tu the Uniform Classification
Committee, Room 1106, Riverside Plaza, Chicago. Itlinois 60606.)

22
NATIONAL MOTOR FREICHT TRAFFIC ASS(XIATION, INC, AGENT

Nationat Motor Freight Classificaticn

{(Applications for capies should be cddrzssed te the american jrucking
Assouciatious., iariff Oider Secilon. 16 L D S:zreet, N.V., Washington,

D. C. 2003¢6.)

{Technical society etd Lechnical cssoesceaon specificrctions and standacds
are generally availaule for reference fren lieraries. They ave aleo
distributed among ir-hinicei growps and 18z L .dersl agoutiel .
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3. REQUIREMENTS

3.1 Qualification. The liquid chemical deicer/anti-icer material

,,,,,, L U

furnished under this specification shall be a product which has been

tested and qualified for listing on the applicable qualified products
list (QPL) at the time set for opening bids (see 4.3 and 6.3).

41A00C \(A/ GL LHT LLaT Sen LY Vpeisscs

3.2 Material. The material shall be a fluid with major constituents of
glycols, urea and formamide with suitable corrosion inhibitors. The

material shall conform to the requirements of this specification.(8ee 6.2)

2.1 The fluid material shall be substantially free from
insoluble matter, and shall not contain more than 0.5 ml undisgolved
solids when examined in accordance with 4.6.

3.3 Composition. The deicing/anti-icing fluid furnished under this
specificatibn shall be formulated of high-grade materials with suitable
corrosion inhibitors, and shall contain no components harmful to
aircraft, concrete, or asphalt.

xic products and formulations. The toxic characteristics of the

T 1 shall be properly identified and defined to enable establishment
of adequate safeguards and procedures to prevent adverse effects on the
health of personnel applying the material. The manufacturer shall
furnish formulation, toxicological and biological data to enable the
evaluation of the deicer/anti-icer material for safety of personnel and

to enable usage in conformance to applicable anti-pollution regulations

in the area of intended use. Questions relative to the suitability of

the product for intended U. S. Air Force use and utilization procedures
will be referred to the appropriate local authority. In the absence of
such local authority, questions will be referred to the Headquarters,

AFLC/SGP, Wright-Patterson Air Force Base, Ohio 45433.

Lo TN 4 sed~a PR P n mheradnal arana faan a i -
3.5 Physical properties. The physical properties of the deicer/anti-
icer material shall conform to the requirements and tests as specified
in table I.

3.6 Biodegradability. The deicer/anti-icer material shall be a minimum
of 90 percent biodegradable. When requested by the procuring agency the
bidder shall furnish the following information with his proposal as
pertaining to the product.

a A statement of the ecological behavior of the pro

Q. A D easviuc . - weiiadV ava <

b. The products total oxygen demand (TOD) 5-day, expr
pounds-oxygen to pounds~-product.

uct.
S

du
essed in

V8]
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c. Percent degraded in five days.
d. Presence by percent of the sulfur, halogens, phosphate, nitrate,
heavy metals, (lead and chromates, cadmium, mercury).

3.7 Specific gravity. The specific gravity of specimens offered for
Government acceptance shall ot vacy by more than .005 from the specific
gravity value listed on the Qualified Products List for each suppliers
currently qualified product. Testing shall be as specified in 4.6.5.

Table 1. Physical properties.

PROPERTY REQUIREMENT PARXEﬁXPH
Corrosivity Not to exceed limits of table II. 4.6.2
Stress corrosion Shall not cause stress corrosion 4.6.3

of 4340 steel.
Eutectic point To be reported for the as-received
conccnfrgrion.oShall not be higher
than -107F (237C). 4.6.4
Specific gravity To be reported for the as-received
coucentration. 4.6.5
pH { Mivlomun &.5, maximum 10.0 4.6.6
Flash point 215°F minimum 4.6.7
Rinsibility Completely rinsible in tap water. 4.6.8
i
Compatibility Pavement compatibility 4.6.9
Crazing Shall nct cause crazing of poly-
’ carbonate or acrylic base plastic. 4,6.10

Shelf life | Free of lavering or precipitates, 4.8

3.8 Workmanship. The deicer/anti-icer material furnished under this
specification shall be manufactured by zuch processes as to produce a
homogeneous and uniform product suhstaatlaily free from suspended
material.

Ny
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Tabie I1I. Corrosivity.
METALS Duration Weight Change

B {hours) (milligrams)
Low Alloy Steel, Bare 120 A
pMagnesium, Dow No. 7 Coated 120 -3
Aluminum 2024, T-3 Bare 120 +0.3
Aluminum 7075, T-6 Bare 120 +0.3
Cadmium Plated Steel 120 +0.3
Titanium 6A1-4V 120 +0.3
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the perform-
ance of all inspection requirements as specified herein. Except as

A
oY der,

otherwlse spec.ul.ea in cthe coutraci OT

J
awn or any other facilities sultable for Lhe per formance of Lth

tion requirements specified herein, unle
The Government reserves the right to per
forth in the specification where such in
assure supplies and services conform to

a. Qualification tests (se

4.3
b. Quality conformance te sts 8

)

A
4
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The inspection and testing of the deicer/
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a.y fuaglificatior test. “walitication testing shall consist of all
inspectians and tests specified herein,

4.3.1 Qualification tust samples. Test samples shall consist of and
be furnished in vone gal'~n coutainers. Two identified cne galloa samples
shall bLe submitced for gvaiifical.on testing.

4.2.2 <Samples shall he identified with securely attached durable tags
marked with the follrwing information, and forwarded to the responsible
activity *or resting, as designated in the itetter >f authorization from
the activity re<ponsibie for qualification (see 6.3),

a. Sanples for qualificatiun tests.

B. DFYCEP/ANTI-ICER ¥FLU!D (For runways and taxiways).

Cpecific granaty

Manufacturer's Code Numher

Manufacturer's I"ame

Submiited by nam: “dare) For qualification test iu acceordance
with the reonirementc Hf MIL-D-22417.01SAT) under auchorization {reference
avthorizing letter).

rm o0 o0

*4.3.3 Test report. Frior to <iipment of test samples, the manufacturer
shall furnish a certified :statement specifically identifying each
Py v -
oro t

: in the £l¢id o, 4 vel sable llemical otr proprietary name,
suulCe and percentage bv wergnt, The manufacturer si:all furnish

two copies of the report showing results of all qualifications

test, specified herein,

A
Ll

* 4.4 Quality conformance tests. ‘he quality conformance tests shall
consist of the following:

. Specific gravity

pH (see table 1)

Suspended matter (see 3.7.1)

A certified statem=nt from the producer that the product
offered is essentialiy the esamc in all respects as the
product samp'e oriciraliy quelitied.

a o o

M
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4,4.1 Sampling for lot acceptance.

4.4.1.1 Lot. All materials manufactured as ome batch, and offered for
delivery at one time shall be considered as a lot for purpose of accep-
tance inspection and test.

4.,4.1.2 Sampling for tests. A sample of finished deicer/anti-icer fluid
shall be selected at random in accordance with ASTM D270, and subjected
to all the applicable tests of this specification as specified in 4.4.

1f the sample fails any of the tests the lot represented by the sample

shall be rejected.
4.4.1.3 Sampling for inspection of filled containers. A random sample

of filled containers shall be selected in accordance with MIL-STD-105.
The inspection level shall be 1 and the acceptable quality level (AQL)
shall be 2.5 percent defective. Containers shall be examined to verify

compliance with all stlpulatlons of this specification regarding fill,
ciosure, packing, marking and other requirements not involving tests.

Each sample filled container shall also be weighed to

of contents.

4.4,2 Inspection of empty containers.
tainer shall be visually inspected for

determine the amount

Prior to filling, each empty con=-
cleanliness and suitability.

4.5 xicological data. The su ier shall nisn ¢ toxicological
data and fomulations required to evaluate the safety ot the material for
the proposed use.

.1 Solids determination. One hundred ml of the concentrated deicer/
i-icer material shall be placed in a clear graduated glass tube after
' agitating the bulk container. The deicer/anti-icer in the
hogld be visually examined by holding the tube between the

There shall be no more than 0.5 ml sediment

4.6.2 Corrosivity. The corrosivity test of the material shall be con-
ducted on 2024 T-3 bare aluminum, bare lgw aLlov steel, 7075 T-6 bare
aluminum, titanium 6Al-4V, magnesium (Dow 7, conversion coated) and type
I, Class 2 cadmium plated steel conforming to QQ-P-AIG.
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4,6.2.1 Panels. Panels of the metal shall be 1 inch by 2 inches in

size and .030 inches nominal thickness. The panels shail be degreased
and markings removed by the use of suitable sclvents and a mild abrasive
except for the magnesium panel which should be cleaned by solvent washing

only. Panels shall each be weighed to the fourth decimal place. Each
panel shall be placed in an individual 100 ml beaker or glass jar of

51mxlar size and proportxonu. A mixture of 25 percent by volume of

deicer/anti-icer and 75 percent by volume of distilled water should be

put intc each cohtalner to immerse the lower half of the panel. The con-
be P

tainer should overed with a plastic membrane secured by a rubber band.
The exposure pe;lod shall be 120 hours after which the panels shall be
visually examined for corrosion in the immersed area, interface and vapor

_L 3

zone. The panels shall then be rinsed in water, dried and weighed. Any
rha

- hal
weight change shall be recorded.

4.6.3 Stress corrosion. The stress corrosion test shall be conducted

on not less than three notch bar test specimens of 4340 bare steel and
heat treated to Rockwell C 52/33 (see 4.6.3.1). The test specimens shall
be uni-axially loaded ¢o 75 percent of the ultimate notch bar strength,
while subjected to alternate iwrersion in a solution of 25 percemt by
volume of deicer in distilled water. The immnersion period shall be 10
minutes of each hour. The duration of the test shall be 200 cycles

(200 hours). The fraciure of one ur more specimens during the exposure

period shall be cause “or rejecrion of the wateriai. The notcn bar speci-
mens shall be of the dimensions given in figure 1.

4.6.3.1 Heat treat procedure for nntcn bar stress corrosion specimen of

of 4340 steel., The heat treat procedure chall be of the following steps.

- _ oA 1rﬂz°h
a. Normaiize AU 1CLo ¢
nhare

e .

b. Air Cool.
c. Stress relieve 2-hours at 1250 F.
d. Rough machine blark

0 rF4 1
ol — PR i - - P B I | - n—
r £of l1=-nour in & Controlieéd atmos-

wn

)
<

1+

6. ..o .

e. Austenitize at 1525 °F + Z5 F for l-hour 1in sait bath or
controlied atmosphers.
. 0il quench unti® warm t» the hand.

f

g. Double temper four hours in zir at 475°F ror a nardness °f
Rockwell 52/53 afier tempering.

h. Finish to dimeusions of drawing as shewn in figure 3
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4.6.4 FEutectic (slush or freeze point). The slush point or freeze point
shall be determined in accordance with ASTM D1177.
4.6.5 Specific gravity. The specific gravity of the fluid shall be

determined in accordance with AS$7 11122,

4.6.6 pH content. Che pH content of the material shall be determined
in accordance with ASTM E70

.6.7 Flash point. The flash point shall be determined in accordance
w1t¥ ASTM92. except that rthe [ire point need not be determined.

4.6.8 Rinsibility. A 3-iuch by 8-inch panel of clear glass shall be
cleaned to a water break free surface, dried and coated with the deicer/
anti-icer material by pouring the material over the panel while it is
held in a horizoatal positicn. the p3181 shall then be inclined at 45
degrees for 10 minutes after which it shall be placed in a horizontal
position for 24 hours at room conditions. At the expiration of the

exposure period the panel sha.l be rinsed in tap water for five minutes.
There shall be no visiblie tracc of the deicer/anti-icer material.

4,6,9 Pavement compatibiiity. ‘he mate
pavement shall be tasted in < anc
bv volume solutien of deilcer/anti-ice
substituted for calciuvm clhinride (7.}

W
chemicai in tap water snall ope
of ASTM C672). the condition
of the surface shall have a reting «f not more than 2 when rated in
accordance with &.1.4 of ASTM C672.

4,6.10 Crazing of plastics Using not less than five specimens of
plastic sheet, polycarbonate. trzansparent conforming to MIL-P-83310
and five specimens of plastic, sheets and parts, modified acrylic base,
monolithie, crack propagation resistant con formlng to MIL-P- 25“90 the
test shall be conducted in accordance with MIL-P-833iC except that the

deicer./ant:-icer mnaterial shall replace the ethylene glyccl.
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4.7 Biodegradability. Results of biodegradablility studies conducted
. A . 11
according to accepted procedures for bindegradability and bio-assays will
be pro\nd ed hy the manufacturer to Lhe procuring agency The Air Force,
\

Headquarters, AFLC/SGP, Wright-Patterson Air Force Base will provide con-
sultation to the procuring agency in reviewing the results of biodegrad-
ability, bio-assay studies provided by the manufacturer.

Shelf life. The amount of 50c

& Cco
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ipitates and observations recorded. If
c s noted the material may be agitated by shak-

e cylinder manuaily for not more than 1 minute. Failure of the
erial to form a homogeneous -eolution shall be cause for rejection.
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4.9 Rejectlon crlterxa. When any accep

5. PREPARATION FOR DELIVERY

*5 1 Packaging. Packaging si..11 be as specified in 5.2. Gallon con-
tainers shall be used for pnarkaging and packing for shipment.

5.2.1.1 Five Gallon. Five gallon containers shall conform to type I,
class 3, PPP-P-704,

$,2.1.2 Fifty-five Gallon. Fifty-five gallon drums shall conform to
type I, PPP-D-729, tight head.

5.2.2 Level B.

5.2.2.1 Five Gallon. Fivc gallon containers shall conform to type &
class 3, PPP-P-704.
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5.2.2.2 Fifty-five Gallon. Fifty-five gallon drums shall conform to
type 11, PPP-D-729, tight head.

5.2.3 Level C. Anti-icing fluid shall be packed in containers to
afford the degree of protection nec«ssary to prevent deterioration or
damage during direct shipping from the supply source to the first
damage during direct shipping from the supply source to the first
receiving activity for immediate use. Containers shall conform to
Uniform Freight Classification Rules or National Freight Classification

Rules, as applicable.

*5,3 Marking. In addition to any special marking required by the

cuntract or order, each container shall be marked in accordance with
the requirements of FED-STD-313 and shall include the precautionary
marking as specified in 5.3.1 and 5.3.2.

5.3.1 Precautionary marking. Each container shall be marked with the
following precautionary marking: (see 6.5)

DO NOT TAKE INTERNALLY.

AVQID CONTACT WITH EYES

KEEP CONTAINER CLOSED WHEN NOT IN USE.
5.3.2 Special marking. the freezing point of the supplied material
stel: we wathed oo the -catainer
6. NOTES
0.1 intended use ve deiving /anti-iciag fluid covered by this
specification is intended as an adjunct to the removal of ice from
runways and tax:ways. :n combinaction with mechanical devices, and
as an anti-icer when applied to taxiways or runways in anticipation
of icing conditions.

12
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6.2 Environmental control. The major constituents of the deicer/anti-
icer materials covered by this specification are glycols, urea and for-
mamide. These materials in concentrations exceeding 1 to 2 percent in

e - +ner eal -~ i 1
the waterway are acutely toxic to fish and crustacea. Chronic texicity

and oxygen depletion may result from recurrent discharges of even lesser
concentrations. Where there is danger that runoff from areas treated
with deicer/anti-icer will pollute adjacent streams or other bodies of
water, the user should develop contingency plans to collect and properly
treat these materials prior to discharge to a stream. For the U. S.
Air Force, assistance in this regard is available through Headquarters
AFLC/SGP in accordance with AFR19-1.

6.3 Qualification. With respect to products requiring qualificaticn
awards will be made only for such products as have, prior to the tim
set for opening of bids, been tested and approved for inclusion in he

applicable Qualified Products List, whether or not such products have
actually been so listed by that date. The attention of suppliers is
called to this requirement, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federal Government tested
for qualification, in order that they may be eligible to be awarded con-
tracts or orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the Air Force
Materials Laboratory, ATIN: MXA, Wright-Patterson Air Force Base, Ohio

l 24779 PR

e iy 1: €4 nd
45433, and information pertaining tu Gualificaticn of products may be

obtalned from that activity.
6.3.1 If the product is modified in any way subsequent to initial
qualification, the modified form shall be subjected to and shall pass

the same qualification inspections.

* 6.4 Ordering data. Procurement documents should specify the following:

-3
e

'S VS e o newd Aata
tie, numoety and Gace

£ +hia

4 LML
Size of containers (see 5.2.1).
Quanticy.

Level of packaging and packing required (see 5.1 and 5.2).

Wi
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6.5 Precautionary handllng instructions. The deicing/anti-icing fluid
furnished under this specification is mildly toxic and contact with skin
and eyes should be avaidgd. Although the fluid has a minimum flash
point requirement of 215 F, it should be used with care.

6.6 Unit of purchase. The fluid covered by this specification should
be purchased by volume, the unit being one U. S. Gallon, 231 cubic inches
at 25 C (77 °F).

3.
;E
o
o

ity whatsoever for any 1naccurac1es in these notations. Bidders and con-
tractors are cautioned to evaluate the requirements of this document
based on the entire content irrespective of the marginal notatioms and
relationship to the last previous issue.

Custodian: Preparing activity:
Air Force - 11 Air Force - 11

Peviower activity: Project Number: 6850-F519
A.c Force - 68

le
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL OMB Approval

Nu. 22-R25%

are invited to submit comments tc the govemnment.

envelope addressed to prepanng activity.

INSTPUCTIONS: The pumprse of this [am 18 to cclinit bereficial comments which will help a.hieve procure-
ment of suitable products at reesonable cost and minimum delay, or will othrrwise enhance use of the documen
DoD contractors, government activities, or manufrcturers/ vendors who are prospective suppliers of the pioduct

preparing uctivity. Comments subimiited on thie form do not constitute cr imply authorization te waive any
portion of the referenced decument(s) or to amend contsactual requirements. Attach any pertinent duia which
may be of use in improving this document. If there are additional papers, attach to form and place both 1n an

t.

Fo!d on lines on reverse side, staple in comer, snd send to

ODOCUMENT IDENTIFIER AND T!TLE

NAME OF ORGANIZATION AND ADDRESS

CONTRACY NUMBER

MATERIAL PROCURED UNDER A

] DIRECT GOVERNMENT CONTRACT ;SUBCONTRACT

USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

Y. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATIONIN PROCUREMENT

B RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

3. 1S THE DOCUMENT RESTRICTIVE?

YES r NO (it *Yeas’, in what way?)
{

4. REMARKS

SUBMITTED BY Printed or typed nanie and addrese - Optional) TTELEP-ONE NO.

OATE

N
f DD F 1 26 e €
) 1 JAN 72 4 REPLACES ECITION CF | AN 68 WHICH MAY B8E USED

16061
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