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Section| Background

Army and other Department of Defense facilities are experiencing
problems in using P-D-680, Dry cleaning and Degreasing solvent’, for their
. maintenance activities. Currently, numerous federal, state, and local regulations
impact usage of P-D-680 asa hazardous waste, a flammable material, a toxic
substance, and an air pollutant. For example, Environmental Protection Agency
(EPA) waste disposal regulations categorize P-D-680 with a flash point less than
60 °C as a hazardous waste because it is categorized as ignitable. Department of
Transportation (DOT) regulations consider P-D-680 Types | and Il with minimum
flash point requirements of 38 °C and 60 °C, respectively, to be flammable for
domestic and international shipments. Especially, Type | of P-D-680 solvent is
somewhat toxic and contains significant amounts of volatile organic contaminants
(VOCs), thus is regulated by Occupational Safety and Health Administration (OSHA)
and local government. This is an especially critical issue in areas such as California,
where the laws are most stringent. To resolve this problem, Type Ill, which was
added in 1992, has a 93.3 °C minimum flash point requirement and is not classified
as a hazardous waste because of its higher flash point. Unfortunately, many users
are not willing to use this solvent due to its weak solvency and slow drying time.
However, despite its limitations, the volume of P-D-680 procured through Defense
General Supply Center (DGSC) for DOD during FY 1993 was reported about 0.4
millions galions®. This indicates a large quantity of P-D-680 solvent is needed for
a wide variety of general maintenance operations within DOD.

The Fuels and Lubricants Division of the Mobility Technology Center-Belvoir as
DOD Executive Agent for all ground fuels and lubricants manages the P-D-680
federal specification. Because of this role, work was undertaken to consider
environmentally compliant alternatives to P-D-680 which would be able to meet
-military requirements. A 1992-1993 work effort performed by the Fuels and
Lubricants Division analyzed the usage of P-D-680 for DOD ground equipment
and determined (1) the majority of P-D-680 uses are for general maintenance
applications, (2) a large number and variety of commercial solvents are available,
and (3) a perfect substitute to replace P-D-680 in all of its military usage could not
be determined without follow-on efforts. For this reason, a program was re-initiated
to determine the requirements for general purpose, environmentally compliant
substitute for P-D-680. This program, funded under the DGSC's HAZMIN Program
was divided into the following two Phases.

Phase I: Conduct user survey for P-D-680 solvents and
evaluate commercial alternative solvents

Phase ll:  Conduct field validation tests, and develop draft revision of
P-D-680 specification

Replacement of P-D-680 Solvents for General Maintenance of DOD Equipment 1




In Phase |, a user survey was planned to determine requirements and
constraints for a general purpose cleaning solvent in order to meet military
needs. Based on this information, the tentative guidelines were developed
to evaluate commercial solvents and subsequently accepted. These
candidate commercial solvents were tested in the laboratory to determine
their conformance to the needed requirements. After successful products
have been tested in the laboratory, their performances are to be verified

in field tests which are planned as Phase ll. If candidate solvents are
acceptable, a draft specification will be written for formal coordination.

During a period of 1994-1995, all tasks of Phase | were completed and
twenty-three (23) commercial solvents were identified as candidate
alternative P-D-680 solvents.

This interim report summarizes the results of Phase | study and provides
recommendations for Phase Il task. ‘
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Section 2 P-D-680 User Survey

The objectives of P-D-680 user survey were to determine what is viewed to
be requirements for P-D-680 solvents, the positive and negative aspects of
current solvents, and the characteristics of an "ideal" solvent replacement.
To best meet the current needs of the Army and DOD for a multipurpose
cleaner, a user survey, which is attached in Appendix, was prepared and sent
out to maintenance experts, program managers, environmental personnel
who are currently using P-D-680 solvents in their facilities. A total fifty-four
(54) responses were received from various installations operated by Army,
Navy, Air Force, Marine Corps, National Guard, and NATO. Table 1 lists the
P-D-680 users who participated, and their comments are summarized in
Tables 2-3. Most users reported that P-D-680 solvents are excellent
degreasers, have good corrosion protection properties, and are currently
used for degreasing of machine parts in equipment maintenance including
helicopters. Twenty-five (25) percent use Type |, sixty-three (63) percent use
Type Il, and twelve (12) percent use Type lll. The survey also indicated that
Types | and |l solvents do not meet the numerous federal, state and local
environmental regulations due to their high VOCs and low flash points.

In conjunction with replacement of P-D-680 solvents, most users did not
want to substitute other types except for petroleum based solvents in their
applications due to its rusting, freezing and compatibility problems. Concern-
ing the quality control of P-D-680 solvents, most users expressed negative
responses in having a Quality Product List (QPL) for P-D-680 solvents
because off-the-shelf products are more readily available. However, they
want to have some quality control on P-D-680 solvents for safety. In this
survey, P-D-680 users also expressed their own opinions on the require-
ments and constraints for an ideal P-D-680 solvent that can be used in their
applications. These are summarized as follow:

Effective clean and fast drying
Low VOCs

Low toxicity and low odor

Low flammability (high flash point)
Recyclable

Material compatible
Biodegradable

Cost effective

Corrosion protection
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Section 3 R&D Plan and Evaluation Criteria for |
Alternative P-D-680

Based on the user survey, a new vision was established to resolve the
current P-D-680 problems and to evaluate commercial candidate solvents for
replacement of P-D-680. These new approaches summarized below will tend
to resolve environmental problems and deficiencies, and reduce logistic
burden of P-D-680 solvents.

m  Type | of P-D-680 solvents will be replaced with alternative solvents.
This solvent is listed as EPA Hazardous Waste Number, D001 and
currently, all military services do not recommend using it in military
applications due to its high flammability.

m  The requirements of Type Il solvent will be revised to increase its flash
point (minimum 62 °C) and to reduce toxic volatile organic compounds
(VOCs) levels to meet emission regulations, and local/federal
environmental regulations. This solvent is listed as a prlmary solvent i |n
military applications.

m  Type lll solvent is currently considered as a safe cleaner among military '
solvents. However, the solvency of Type Il should be improved and its
availability must be increased.

m  All Types of P-D-680 solvents to have reduced toxicity and odor.

®  All solvents must provide strong solvency and corrosion protection.
m  All solvents must be recyclable to reduce hazardous waste.

m  All solvents should be inexpensive and widely available.

m  Other types of solvents meetlng these guidelines will be considered as
substitute solvents.

To assess P-D-680 alternative solvents, a test plan was developed based on
the requirements of P-D-680 specification and user inputs obtained from the
survey. Typical tests performed on all samples were flash point, distillation
(initial boiling point, drying point), Kauri-Butanol value, Aniline point, odor,
recyclability, VOC, evaporation, non-volatile residue, corrosion protection,
and relative solvency. Environmental tests (air pollution, biodegradability,
toxicity) were not included under this testing program due to the unavailability
of test equipment. The test protocol is listed in Table 4.

4  Replacement of P-D-680 Solvents for General Maintenance of DOD Equipment




Section 4 Market Survey for Alternative Solvents

Cleaning is an essential process in the production, maintenance, and repair
of equipment. As a surface preparation process, most cleaning applications
require removal of oil, grease or carbon deposits which form sticky masses of
hydrocarbons embedded deeply in the pores of any surface, metal, rubber,
ceramic, vinyl, fabric, carpet or concrete. Currently, numerous different types
of cleaners/solvents are formulated for use in various of applications and are
available in domestic markets. Table 5 lists P-D-680 alternative solvents that
are commercially available for metal component cleaning. These solvents/
cleaners can be divided in four main groups: aqueous, semi-aqueous,
hydrocarbon solvent, and terpene based. Aqueous cleaners basically use
water or exotic combinations of water, detergents, saponifiers, surfactants,
corrosion inhibitors and other special additives, as the primary solvent.
Alcohol, alkaline, surfactant, enzyme, etc. also belong to this solvent
classification. These types of solvents have virtually no VOCs and do not
significantly generate hazardous waste. However, their cleaning efficiencies,
soil retention, and corrosion protection are very weak for heavy duty tasks.

Semi-aqueous cleaner is an organic solvent blended with water: The
performance of this cleaner is generally better than that of aqueous cleaner.
However, this cleaner must be removed from the cleaned component with
water. In addition, its waste water must be removed prior to disposal of the
used cleaner. This could make the usage of this cleaner less economically
viable.

Hydrocarbon solvents used for parts and equipment cleaning are derived .
from petroleum or renewable sources. The petroleum based hydrocarbon
can be divided into two main groups (aliphatic and aromatic hydrocarbons)

in different ways based on chemical compositions. Aliphatic hydrocarbon
solvents are currently marketed as naphtha, mineral spirits, stoddard solvent,
kerosene. These solvents have straight chain of carbon atoms and are a
range of compounds with 6 to 15 carbons. Naphtha is used in thinning paints
and varnishes and frequently employed in lacquers. Mineral spirits are also
used as thinner and solvent in paint and varnish industry, and extensively
used as metal cleaner such as P-D-680 Types Il and Ill. In a similar
application, stoddard solvent such as P-D-680 Type | is used frequently in the
dry cleaning industry and metal cleaning. Kerosene is also used as a metal
degreaser. Aromatic hydrocarbon solvent is often called "Benzene Ring
Hydrocarbon Solvent" and cover benzene, toluene, xylene etc. These
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solvents are currently defined as hazardous materials due to their toxicity.
However, their solvency are stronger than those of aliphatic hydrocarbon
solvents.

Terpenes are a class of organic compounds extracted from plants such as
the bark of pine trees or citrus fruit skins®. They have been used in household
cleaners, pharmaceuticals, deodorizers, and metal cleaners. These products
have long been used as highly effective solvents for a variety of organic
compounds, including greases and oils. In addition, they are also extensively
used in the fragrance and flavoring markets because of their low toxicity and
fragrant aroma. There are over several hundred known terpene molecules
creating a large base of possible combinations, and because of this, most
terpene solvents do not have the same types of characteristics and are
available in extremely large quantities. Terpene solvents are one of the few
environmentally acceptable alternatives to traditional petroleum based

" solvents. They are classified as non-toxic, non-carcinogenic, non-hazardous,

non-ozone depleting and completely biodegradable. They can be recycled
through distillation and, when disposal is necessary, they can alsobe =
incinerated because of their high BTU value and clean burning character-
istics. Currently, these solvents are used in pure form or with water, or bIend
with petroleum based hydrocarbons.
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Section 5 Test Results

Eighty-two (82) samples were received from forty (40) oil companies which
were listed in Table 5. These samples were originally solicited for evaluation
as potential subs titutes of P-D-680 solvents. Most solvents are currently
used for general maintenance parts cleaning and were formulated with
various chemical materials classified as aqueous, semi-aqueous, terpene
and petroleum. To assess their physical and chemical properties, all samples
were tested according to an established testing protocol. Some aqueous and
semi-aqueous solvents were diluted with water, according to the manufacture
recommendations, prior to the test. To provide baseline comparison data, P-
D-680 solvents were also evaluated. Table 6 summarizes the results of tests
which were conducted through in-house laboratory testing which included a
relative solvency test. Code letters have been used in Tables 5 and 6 to
represent the identities of the samples submitted.

The degree of flammability of solvents is generally determined by flash point
measurements. Flash point is currently defined as the lowest temperature

at which the vapor at the surface of solvent will ignite. The most common
method of determining flash point is the ASTM D 56 test method for Flash
Point by Tag Closed Tester which confines the vapor until the instant the
flame is applied. P-D-680 specification requires three minimum flash point
values (Type I: 38 °C, Type II: 60 °C, Type lll. 93.3 °C) for each type of
solvent. The results of testing revealed that most solvents except for terpenes
have a high flash point which is exceeds the Resource Conservation and
Recovery Act (RCRA) hazardous limit of 60 C. Currently, solvents with flash
points below 60 °C are considered as RCRA hazardous material. Aqueous
and semi-aqueous types of solvents did not show any flash point due to the
water being present. In general, most chlorinated and fluorinated solvents
have no flash point. However, these types of materials are currently
considered as ozone depleting chemicals.

The solvent power of a hydrocarbon is measured by several different tests,
each of which is primarily applicable to certain product uses. One of these
tests is for Kauri-butanol (KB) value, which is an expression showing the
relative tolerance of Kauri Gum dissolved in butyl alcohol. A high KB value
usually indicates a strong solvency of certain solvents. The test results
showed that the test method is only applicable to the petroleum based
solvents such as P-D-680 and their KB values were obtained ranging from
24 to 71. These KB values are much lower than those of aromatic solvents
such as toluene (KB: 105). An aniline point, which defines the temperature
at which equal volume of solvent and aniline are mutually soluble, is another
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way to express the solvent power of hydrocarbon solvents and is most often -
used to provide an estimate of the aromatic hydrocarbon content of solvents.
This value usually indicates a reversal of solvent power when applied to
solvents that are same range of KB value. To verify the KB values obtained
from hydrocarbon samples, aniline point tests were also conducted using
ASTM D 611 test method. The test results agreed with KB values obtained.
However, both test methods were not applicable to measure the solvency of
other than hydrocarbon solvents (e.g., aqueous and semi-aqueous solvents,
terpene based solvents). To assess the solvency for all types of solvents, a
simple soil test procedure was developed using a ultrasonic cleaner. The soil
utilized in this test was a military multipurpose grease, MIL-G-10924, Grease,
Automotive and Artillery®, which is currently used on more than eighty (80)
percent of ground equipment and vehicles. The solvency was rated from zero
to hundred (100) percent in this test. The soil test results showed that the test
method developed was adequate to determine the solvency of all types of
solvents. In this test, P-D-680 solvents provided excellent solvency among
the tested samples, while alkaline based solvents did not effectively remove
grease soil as expected. Especially, P-D-680 Type 1l showed an equivalent
solvent power when compare with P-D-680 Type |.

Drying time is currently considered as an important operational parameter
in a part cleaning process. A solvent with low flash point such as P-D-680
Type | tends to have low heats of vaporization and high pressures, and allow .
evaporative drying of cleaned parts. On the other hand, this type of solvent
dries fast but is an air pollutant and a health hazardous substance. Regard-
less its environmental problem, a fast drying solvent is still required to clean
the certain critical military systems such as electronic components used in
missile applications. In general, the volatility of solvent governs evaporation
rate or drying time. This property is usually determined by the distillation
drying temperature or range of temperatures of the solvent. Table 5 revealed
solvents having a low flash point provide lower drying temperatures when
compared with the high flash point solvents. To verify these resuits, evapora-
tion tests were conducted using Thermogravimetric Analysis (TGA). To
simulate field cleaning conditions, the test was performed at 40 °C, for 20
minutes. This testing time was assumed to represent fast drying time
expected in the field. The evaporation test results agreed with drying points
obtained from the distillation tests. Both tests clearly indicated that the drying
capability of solvent closely correlates to its flash point. For this reason, we
did not find any solvent having both high flash point and fast drying properties
in this evaluation. -
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Corrosion protection characteristics of alternative solvent is an another
important parameter to accept it in the military applications. P-D-680 solvents
are currently used for general maintenance parts cleaning and provide an
excellent corrosion protection on the surface of metal parts. This property

is essentially required in military part cleaning applications. To assess the
corrosion properties of alternative solvents to P-D-680, copper corrosion tests
were performed according to the ASTM D 130 method. The results showed
that most water based solvents produced severe corrosion problems, while
the petroleum based solvents such as P-D-680 gave excellent corrosion
protection. Also, terpene/hydrocarbon blended products provided the same
degree of corrosion protection observed for petroleum based solvents. To
provide more evidence, a steel corrosion test was conducted using the
modified ASTM D 130 method. These test results gave a good agreement
with data obtained from copper corrosion tests.

The release of volatile organic compounds (VOCs) into the atmosphere is
being more tightly regulated to reduce air pollution in U.S.A. At present, many
states have some form of VOC control regulation, either state wide or on a
county or local basis. In metal cleaning, the amount of VOC content in soilvent
depends on the chemical composition and volatility of the cleaning agent.
Currently, many local governments exempt solvents from VOC regulations if
the vapor pressure, which gives a correlation with the evaporation rate, is
below a certain limit, typically 0.1-20 mm Hg at standard conditions (20 °C).
P-D-680 solvents are defined as photochemically non-reactive by California
South Coast Air Quality District Rule 102, and non-ozone depleting chemical
material, while some states defines P-D-680 Type | solvent as a hazardous
material due to its high volatility. For instance, the South Air Quality Manage-
ment District (SCAQMD) Rule 1171 allows maximum VOC emissions of 900
g/l or 20 mm Hg for repair and maintenance cleaning®. Based on these limits,
most solvent samples evaluated met these requirements. As expected, water
based solvents contained very small amount of VOCs due to the water being
present.

The odor of a solvent generally refers to the odor of vapor during and shortly
following applications. Occasionally, there may be a persistent residual odor
contributed by trace contaminations. Especially, the odor is most critical in
enclosed spaces such as a small room. Table 6 provides the characteristics
of odor obtained from the samples. The typical aliphatic solvents such as
P-D-680 Types | and |l have a very strong odor, and because of this, they
often provide unpleasant working environments. To date, the numerous
"deodorants" promoted for use in the unpleasant solvents and the various

Replacement of P-D-680 Solvents for General Maintenance of DOD Equipment 9




types of odorless solvents are commercially available. P-D-680 specification -
also controls this characteristics and provides an odorless product as Type
lIl. This type of solvent usually provides a low cleaning efficiency whe
compared with regular one. :

Solvents are currently considered as a total volatile material. However,
some non-volatile residue are often found on the cleaned surface of parts
or equipment in military applications. Generally, the impurity of the solvent
significantly affects to the effectiveness of cleaning and is a strictly quality
control problem rather than its formulation problem. To determine the solid
composition of alternative solvents, a TGA method was adopted in this
study®. This method was originally developed to measure volatility of
lubricants/solvents and residue. In this TGA analysis, only base stock and
soluble additives of solvent evaporate through a wide temperature range
(up to 400 °C), while the insoluble materials remain as residue of the sample.
This method tends to more effectively determine the non-volatile residue
property of solvents in a short time period than the ASTM D 1353 method
specified in P-D-680 specification. Only hydrocarbon solvents including their
blends were tested and their results are reported in Table 6. Most solvents
tested provide almost no residue.

Solvent recycling is common practice in many industries and wide range of
solvents are currently recycled using several different types of distillation
techniques (i.e., azeotropic distillation, packaged solvent and vacuum
distillation). During P-D-680 user survey that was recently conducted within
DOD, most military users expressed their concerns to the current disposal
problems of P-D-680 solvents. For this reason, P-D-680 recycling potentially
reduces waste stream and is a first step among many to resolve the environ-
mental problems that the military currently faces. To determine recycling
capability of alternative solvents, distillation tests were conducted using
ASTM D 86 method. The test results showed that a few terpene based
solvents produced severe degradation problems after distillation due to their
poor thermal stabilities or complexity of chemical structure. Such a solvent
cannot be recycled and will create a heavy watestream. Petroleum hydro-
carbon based solvents such as P-D-680 solvents did not have any recycling
problems. Currently, P-D-680 solvents are being disposed through fuel -
blending. :
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Section 6 Conclusions/Recommendations-

On the basis of the work completed to date, it was found only petroleum
distilled hydrocarbon solvent s and terpene/hydrocarbon solvents meet
current P-D-680 performance requirements which reflect military needs.
Especially, terpene/hydrocarbon blended solvents showed excellent
performance in all requirements. However, these products never have
been used in military applications. Therefore, the adoption of these
terpene/hydrocarbon blend solvents as a new Type IV P-D-680 solvent is
highly recommended because of their potential to replace Types | and I
under P-D-680. Unlike these solvents, aqueous types of solvents and water
based solvents do not lend themselves as candidate P-D-680 solvents due
to their poor corrosion protection and solvency.

Based on our limited test results, a twenty-three (23) commercial solvents
was found for candidate alternative P-D-680 solvents. These products
provide excellent solvency, are currently listed as less hazardous solvents,
and meet the federal and local environmental laws (i.e., RCRA). In addition,
all candidate solvents have recycle capabilities which can be reduce
wastestream. Unfortunately, the replacement of P-D-680 Type | solvent

was not found in commercial market because its fast drying characteristics.
However, P-D-680 Type Il solvents can be used as alternative Type |
because of their similar performance. The following Table lists the candidate
solvents which were found in Phase | study.

Type Solvent composition | Fiash point Candidate solvents

| Hydrocarbon >38 °C Type |l solvents

] Hydrocarbon >62 °C Breakthrough
Brulin MP 1793

| Daraclean 291XX
D-Greeze 500
Envirosolv 655
EZE 662

Shell 142 Kt
Unocal 150

Actrel 1171L
Formula 724

i Hydrocarbon >84 °C Parimaclean 3600
134 Hi-Solv
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v : Terpene/Hydrocarbon | >62 °C Envirosolv 652
. Blend . Re-entry KNI 2000
: Re-entry KNI 1200
De-solv-it HD
De-solv-it IF
Voltz
Electron 296
PF
Skysol
skysol 100
Quaker 68 RAH

Because of these candidate P-D-680 solvents have never been used in military
applications, it is recommended that their performance must be validated in a field
test which is planned in Phase Il of this program.
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TABLE 4. TEST PROTOCOL FOR ALTERNATIVE P-D-680 SOLVENTS

Test Method

Flash point ASTM D 56
Distillation ASTM D 86
Kauri-Butanol value ASTM D 1133

| Aniline point ASTM D 611

Odor ASTM D 1298
Non-volatile residue TGA
Evaporation @ °50 C, 20 min TGA

- Copper corrosion ASTM D 130
Steel corrosion- ’ Modified ASTM D 130
VOC content EPA method 24

Relative solvency

Army soil test method

* Thermogravimetric Analysis
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DEPARTMENT OF THE ARMY

UNITED STATES ARMY TANK-AUTOMOTIVE COMMAND
MOBILITY TECHNOLOGY CENTER - BELVOIR
10101 GRIDLEY ROAD, SUITE 104
FORT BELVOIR, VIRGINIA 22060-5818

AMSTA-RBF (70-1R(2) 13 June 1994
MEMORANDUM FOR DISTRIBUTION

SUBJECT: ‘Survey to '~ Determine Requirements for an. Ideal
Replacement/Substitute to the P-D-680 Cleaning Solvent

1. As part of the Defense Logistic Agency's Hazardous Material
Minimization Program, a non-hazardous replacement for P-D-680, Dry
Cleaning and Degreasing Solvent, is being investigated. The work
will be performed by the Fuels and Lubricants Division of TACOM's
‘Mobility Technology Center-Belvoir. -

2. U.S. Army and other Department of Defense (DoD) facilities are
experiencing problems in using P-D-680 solvents for their general
maintenance activities. This petroleum based solvent is considered
a hazardous waste, causing difficulties with disposal. It is
somewhat toxic, with a Threshold Limit Value (TLV) of 100 ppm. It
contains small quantities of volatile organic contaminants (VOC),
thus. is regulated by local governments. However despite its
limitations, it is extremely versatile, effective, inexpensive, and
can be used for a wide variety of general maintenance operations.
To best meet the current needs of the Army and DoD for a
multipurpose cleaner, a survey is being conducted to determine what
is viewed to- be requirements for P-D-680 solvents, the positive and
negative aspects of current cleaners, and the characteristics of an

"jdeal" cleaner replacement.

3. Request that this questionnaire be disseminated as widely as
possible to P-D-680 users. This questionnaire should be returned
no later than 31 July 1994 to:

US ARMY TANK-AUTOMOTIVE CMD

MOBILITY TECHNOLOGY CENTER - BELVOIR
ATTN AMSTA RBF (MR I RHEE)

5941 WILSON RD, STE 230

FORT BELVOIR, VA 22060-5843
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AMSTA-RBF (70-1R(2) ,
SUBJECT: Survey . to Determine Requirements for an Ideal
Replacement/Substitute to the P-D-680 Cleaning Solvent

4. Questions may be directed to Mr. In-Sik Rhee at (703) 704-1824
or DSN 654-1824. We appreciate your cooperation in this matter.

Mawmee € ol

Encl MAURICE E. LEPERA
Chief, Fuels and Lubricant Division
Mobility Technology Center - Belvoir

DISTRIBUTION LIST:

‘CDR, DEFENSE GEN SUPPLY CTR, ATTN DGSC SSC, 8000  JEFFERSON DAVIS
HWY, RICHMOND VA 23297-5678 . .o

CDR, DEFENSE GEN SUPPLY CTR, ATTN DGSC SHS, 8000 JEFFERSON DAVIS .
HWY, RICHMORD VA 23297-5678 :

CDR AMC, ATTN AMCRD E (POL PREV), 5001 EISENHOWER AVE, ALEXANDRIA
VA 22333-0001 : : )

CDR AMC, ATTN AMCEN A, 5001 . EISENHOWER AVE, ALEXANDRIA VA 22333~
0001

CDR TACOM, ATTN AMSTA MTC, AMSTA MTA, AMSTA U (Mr T LANDY), WARREN
MI 48397-5000, WARREN MI 48397-5000 ~

CDR ATCOM, ATTN AMSAT I MEM (Mr G ANDERSON), 4300 GOODFELLOW BLVD,
ST LOUIS MO 63120-1798 :

CDR APC, ATTN SATPC L, NEW CUMBERLAND, PA 17070-5008 ST

AIR FORCE WRIGHT LAB, ATIN WL/MLSE (MS REID), 2179 12TH ST STE 1,
WRIGHT PATTERSON AFB, OH 45433-7718

CDR, DAVID TAYLOR R D CTR, ATTN CODE 2832, (MS BIEBERICH),
ANNAPOLIS MD 21402-5067 ‘

CDR, NAVAL AIR WARFARE CTR, ATTN CODE 6061, WARMINSTER PA 18974~
5000 .

CDR, NADEP NORTH ISLAND, ATTN CODE 341, (MS T DURAZO), SAN DIEGO CA
92135-5112- .

CDR, NADEP PENSACOLA, ATTN CODE 330F (MR D SMITH), NAS PENSACOLA,
FL 32508

CDR, NADEP JACKSONVILLE, ATTN CODE 343 (MR J ROLLEM), JACKSONVILLE
FL 32212-5606

CDR, NAVAL RSCH 1ABORATORY, ATTN CODE 6176 (DR R MOWERY), 4555
OVERLOOK AVE S W, WASHINGTON D C 20375-5000 _

CDR, DEFENSE IND SUPPLY CTR, ATTN DISC EHB (MR L SILVERMAN), 700
ROBINS AVE, PHILADEPHIA PA 19111-5096

CDR, ANNISTON ARMY DEPOT, ATTN SDSAN DM PPE MSB, (MR S GUTHRIE) ,
ANNISTON AL 36201
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AMSTA-RBF (70-1R(2) . :
SUBJECT: . Survey to Determine Requlrements for an 1Ideal
Replacement/Substltute to the P-D-680 Cleaning Solvent

CDR, LETTERKENNY ARMY DEPOT, ATTN SDSLE MMC, (MS D REID),
CHAMBERSBURG PA 17201 .
CDR, NADEP JACKSONVILLE, ATTN CODE 342, (MR H BIRDSONG),
- JACKSONVILLE FL 32212-0016
* SA ALC/SFT, ATTN SA ALC TIESM, 450 QUENTIN ROOSEVELT ROAD, KELLY
AFB TX 78214-6416
CDR, HI1l AIR FORCE BASE, ATTN OALC TIELM, (MR C PABLEK), HILL AFB
UT 84056
CDR, AEROSPACE GUID METROL CTR, ATTN AGMC MAEL, (MR D DURBIN),
NEWARK AFB OH 43057-5149 . '
WR ALC LVRS, ATTN WR ALC TIAG, (MR J TUCKER), ROBINS AFB GA 31098-
5609
CDR, DCMAO BOSTON GFQND, C O MPB CORP (MR W WELCH), PRECISION PARK,
KEENE NH 03431 '
CDR, DCMAO C O BARDEN CORP, (MR D GERAMITA), P.O. Box 2449, DANBURY
CT 06813-2449
HQ FORT McCOY ATTN AFZR DE E (MR S STOKKE), SPAR’I‘A WI 54656-5000
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. QUESTIONNAIRE FOR DEVELOPMENT OF A |
NoN-HAZARDOUS P-D-680 CLEANING SOLVENT

1. USER CATEGORY

What is your class of materiel cleaned by P-D-680 solvents?
(e.g., Wweapons, artillery, armored, tactical vehicles, combat
service support, etc...) ,

What type of facility (organization) do you represent?

Please provide your name, title, address and phone number: -

2. EVALUATION OF CURRENT P-D-680 SOLVENTS

What types of P-D-680 solvents are you currently using to clean
weapons, vehicles, or equipment? (e.g., types 1, 2, or 3)

What problems have you experienced with current P-D-680 solvents?

What do you like about current P-D-680 solvents?

What type of P-D-680 solvents do you like or fit your applications?

Appendix 5




Do you have knowledge of corrosion caused by curremt P-D-680
solvents? Please explain. .

3. REQUIREMENTS OF THE IDEAL P-D-680 SOLVENT(S)

What is important in a cleaner?

What type of performance do you expect to the cleaner?

Do you need a solvent to be usable at -65°C? If not, what is the
lowest temperature at which the cleaner must be usable?

Do you think that a water based cleaner will be acceptable? ‘Why?

Do you think that a water based cleaner will not be acceptable?
Why?

What other products will be used with P-D-680 solvents to service
or store the weapons, vehicles, and equipment? (i.e. lube oil,
which one? preservative oil, which one? preservative paper? etc.)
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What other materials must the P-D-680 cleaner be compatible with?
(i.e. elastomers, paint, solid lubricants, etc?) ,

Are there logistical considerations that you must take into account
in requesting P-D-680 solvents?

What type of containers/packaging are most useful for P-D-680
solvents?

Do you think that manufacturers of P-D-680 solvents should be pre-
gqualified to supply to the military, or that a commercial, off-the-
shelf type product would be acceptable? : X

4. HEALTH, SAFETY OF WEAPONS CLEANER

Have you, or do you have knowledge of others that may have
experienced nausea, skin rashes, or other adverse effects from use
of current P-D-680 solvents? Discuss.

Is the odor, or lack of odor, of the P-D-680 solvents, an important
factor?

Do you have problems disposing of the P-D-680 solvents that you
currently use?
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Is the flammability of the P-D-680 solvents an importamt factor?
What are required? . :

Are you aware of the toxicity and safety of the P-D-680 solvents?
Is this important to you?

Is it reasonable to expect when cleaning to wear protective gloves
and to work in an open area when using P-D-680 solvents? Must the
cleaner be safe for use in confined spaces and for contact with
skin? .

§. SPEAK OUT!

Please discuss anything else pertaining to P-D-680 solvents that
you would like to voice, especially comments and suggestions .for
the development of an improved cleaning product?
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