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FOREWORD

The U.S. Envirommental Protection Agency is charged by Congress with
protecting the Natfon's land, air, and water systems. Under a mandate of
national envirommental laws, the ageacy strives to formulate and implement
actions leading to a compatible balance between human activities and the
ability of natucal systems to support and nurture life. The Clean Water
Act, the Safe Drinking Water Act, and the Toxic Substances Control Act are
three of the major congressional laws that provide the frumework for
restoring and mcintaining the {utogzity of our Nation's water, for
preserving and enhancing the water we drink, and for protecting the
enviromment from toxic substances. These laws direct the EPA to perform
research to cefine our envirommental problems, measure the impacts, and
search for solutions.

The Water Engineering Reseerch Laboratory is that component of EPA's
Research and Development program concerned with preventing, treating, and
managing municipal and industrial wastewater discharges; establishing
practices to control and remove contaminants form drinking water and to
prevent its deterioration during storage and distribution; and assessing the
nature and controllability of releases of toxic subsfrances to the air,
water, and land from manufacturing processes and subsequent product uses.
This publication is one of the products of that research and provides &
vital commuuication link between the researcher and the user community.

This project was undertaken to identify and evaluate commercial paint
strippers with potential for reducing or eliminating sources of total toxieé
organics (TIO) released from U.S. Army refurbishing facilities. The
information gained from this research adds to our basic knowledge for
prevention or control of releases of toxic substauces in wastewater
discharges.

Prancis T. Mayo, Director
Water Engineering Research Laboratory
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ABSTRACT

A project was undertaken to identify commercial paint strippers that
would be less hazardous than MS-1ll, a stripper containing phenol and up tu
85% amethylene chloride, that is used at many military and induserial
refurbishing facilities. MS-1ll1 and 10 alternative commercial paint
etripping formulations were tested using a bench-scale simulation of
processing steps used at the Sacramento Army Depot (SAAD). The
effectiveness of each stripper was determined for immersion times of 20 and
35 minutes using coupon samples of eight different coating systems cut form
stock material provided by SAAD. Relative toxicity and potential
environmental hazards agssociated with each stripper were qualitatively
evaiuated to provide a ranking of alternatives.

Results f{ndicated rhat SAAD should replace MS-11l1 with ENthone $-26
diluted i{n a l:! ration with water. Since the diluted S-26 contains about
25 X methylene chloride and 102 phenol, total toxic organics loading in the
wastevater from this source can be decreased by as much as 60%. Further
reduction can probably be attained by greater dilution of S=26 stripper with
water, but mote tests are needed to determine maximum dilution for effective
stripping.

This report was submitted {n fulfillment of Contract No. 68-03-3257 by
Carltech Associates, Inc., under the sponsorship of the U.S. Environmental
Protection Agency. This report covers the period May 15, 1985 to completion
of work on the contract, January 31, 1986.
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SECTION |

INTRODUCTION

BACKGROUND

The materials and equipment refurbishing activitier at milicary
installations throughout the country often result in significant pollucion
problems. Removal of oid paint, rust, oil, dirt, or other surface coatings
1s necassary to prepare the surface for the application of new protective
coatings. Removal of paint from alumimwm is normally accomplished through
use of organic solvents which often contain toxic compounds. Because these
organic solvents are typically volatile and partially soluble in water,
problems are often encountered in the surrounding work space and in the
wastewvater treatment systems (7,8).

One of the paint stripping formulations used extensively at military
installations is MS-1{l, a solvent containing phenol and up to 85% methylene
chloride. Because of 1ts widespread use, methylene chloride is currently
undergoing intensive study and investigation to determine the health and
environmental affects associated with its use. MS-l1i i3 currently used at
the Sacramento Arwy Depot (SAAD), and methylene chloride has been jdentified
as a major contributor to the total toxic organic (TTO) loading in the
wastewater discharged from the facility. 1Its use could also Lncreases
potential air poliution problems and lead to the formation of hazardous
waste sludges in the wastewater treatment systems.

Ocher commercial paint strippers are available which contain chemicals
that are less hazardous than those contained in MS~iil. However, no data
were avaliable on the performance of these alternative strippers when
applied to the variety of paints and coatings used on military equipment.
Acceptability could only be determined by systematic, controlied testing of
the alternatives and the MS-11!| stripper under comparable conditions.

OBJECTIVES

This project was uidertaken to identify commercial paint strippers that
would be Less hazardous than MS-l1ll and to evaluate their effectiveness for
the removal of paints typically used on the aluminum components encountered
in the refurbishing of electronic equipment at the Sacrameato Army Depoi.
The specific objectives were to:

l. Select up to a maxS=um v ten commercially available paint
strippers which contain ciaemicals considered to be less toxic than methylene
chloride and phenol, or which contain lowex concencrations of these
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chemicals than MS-1ll.

2. Rank candidate substitutes for MS-11l in accordance with their
potential for poliution abatement and hazard reduction.

3. Conduct bench scale tests to provide data for comparative
evaluation of the stripping efficiency of the alternatives with that of MS-
Ilt.

4. Evaluate the potential for reducing operating hazards and the TTO
discharged to the wastewater treatment facilities at SAAD through the use of
the most acceptable alteranative stripper.

It should be noted that this project was limited to the conduct of a
screening study of commercially available strippers used in accordance with
the recommendations of the manufacturer or supplier of the material. No
provisions were made for extending the experiments to cover the
modification of commercially available strippers, or for the formulation of
nev strippers. Refinements in the formulation of effective strippers, and a
thorough evaluation of health and envirommental effects, were beyond the
scope of work for this project.



SECTION 2

CONCLUSIONS

MS-1l1 and ten alternative cummercial paint stripping forrulations were
tested in a bench scale setup simulating the processing steps ugsed at the
Sacramento Army Depot. The effectiveness of each stripper was determined
for immersion times of twenty and thirty five minutes using coupon samples
of eight different coating systems cut from stock material provided by SAAD.
The relative toxicity and potential eaviroamental hazards associated with
each of the strippers was qualitatively evaluated to provide a ranking of
alternatives fron most desirable to least desirable from a pollution
standpoint. Based on analysis and evaluation of the data obtained, CARLTECH
has reached the following conclusions:

le Of che commercial strippers tested, only strippers containing
methylene chloride, phenol, end an organic ac'd effectively removed the top
coat irem all eight paint samples using a svbmersion time of 20 minutes.

2. The TTO loading in the wastewater from the stripping operation at
SAAD can be lowered significantly by diluting a methylene chloride/phenol
based stripper with water. Of the commercial methylene chloride based
strippers tested only Enthone S-26 18 specifically formulated and
recomnended by the manufacturer to be diluted with water. This stripper
diluted in a 1l:1 ratio with wvater effectively removed all types of paint
used in the screening tests.

3. Furcher reduction in the TTO lnading in the wagtewater at SAAD may
be attainable by greater dilution of methyleme chloride based strippers with
vater. The minimum concentration of methylene chloride required for
effective stripping action has to be determined by testing.

4. N-methyl-2-pyrrolidone exhibited potential as a basic ingredient
in new stripper formulations for effective removal of paint from aluminum
comporents. This coaclusion is considered noteworthy since long term health
and environmmental hazards %ave not been identified in the limited data
available on this compcund. Additon:l testing is required, however, to
produce a completely effective ciripping formulation and to fully evaluate
health and enviroumentel effacts.

5. With the exception of epoxy based coatings5 all rgints tested can
be effectively removed with Oakite ALM heated to 82 C (130 F). Oakite ALM
contains no chemicals coatributing to TTO in the wastewater.



SECTION 3

RECOMMENDATIONS

Based on the analysis and evaluation of the data obtained, and the
conclusions cited above, it is recommended that:

1. The TTO loading in the wastewater at SAAD be reduced in the near term
by using a diluted form of a methylene chloride/phenol/acid based stripper.
A 50X dilution with water is recommended at this time based on available
test data.

2. Addicional bench scale teating be undertaken to determine the
maximum dilution of methylene chloride/phenol/acid based strippers allowable

for effective stripping of the coatings encountered in the refurbishing
operation at SAAD.

3. A limited development program be undertaken to determine the
feasibility of formulating an effective paint stripper based on n-methyl-2-
pyrrolidone.



SECTION 4

METHODOLOGY

INVESTICATION OF MS-il1 PAINT STRIPPE

To establish a basis for evaluating alternative paint strippers, a
study of MS-11! and its use in the refurbishing process was necessary.
Early in the projecr, a meeting was held at the Sacramento Army Depot
(SAAD). The scope of this project was reviewed with bage personnel, the EPA
Project Officer and a represeatative of the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA). The general requirements of the bench scale
test program were established and it was agreed rhat SAAD would provide
freshly painted panels to be used in the preparation of the paint sample
coupons to be used in the test. Foliowing this meeting an insrection of the
refurbishing operations at SAAD was made. Special emphasis was placed on
the details of the paint stripping process used at that facility.

The objectives of this initial field investigation were as follows:
1. To identify chemicals used in the cold stripping operation.

2. To document the operating techniques, procedures and processes
iavolved in the refurbishing of military equipment.

3. To assess the performance of MS-111 in relation to applicable
military specificetions and the surface preparation requiremeats for the
next step in the refurbishing process.

4. To study the equipment and processes use relative to the potential
for release of toxic or hazardous materials to the air and wastewater
effluents.

5. To determine the availability of items typically refurbished at
SAAD for use in the test program.

6. To identify the types of paiat normally encountered in refurbishing
operations and to ascertain which have been found most difficult to remove.

Pollowing the field investigation, additional information on MS-111 was
obtained from the manufacturer and trade literature from the metals
finishing and associated industries.



IDENTIFICATION OF ALTERNATIVE PAINT STRIPPERS

Review of trade journals and ocher literature from the painting and
metals Einishing industriet provided the information necessary to develop a
list of the companies involved in the production and/or distribution of
commercial paint strippers. Letters were sent to 68 companies requesting
{oformation on commercial products suitable for removing paint from
aluminum, with a preference for strippers which did not contain methylene
chloride. Materials safety data sheets (MSDS), or other literature
describing the chemical composition of the stripper, were requested. A list
of the most promising candidates was developed by reviewing information from
MSDS's (Appendix C), industry literature (7,8), general chemical references
(9,10), and electronic data bases (1,2,3). Alternative strippers were
screened first with the objective of eliminating methylene chloride and any
other chemicals which contribute to TTO in wastewaters. Since methylene
chloride was observed to be the basic chemical in most cold strippers, ic
wvas later considered prudent to include strippers om the basis of reduced
methylene chloride content.

BENCH SCALE TEST PROGRAM

The bench scale test program was designed to simulate operating
conditions at the Sacramento Army Depot and to provide performance data on
alternative strippers for comparison with performance data on MS-lli. Test
procedures were prepared to obtain the following types of data:

le The efficlency of removal of the paint finishes typically
encountrred in the SAAD refurbishing operation.

2. The effect of submelence time on paint removal efficiency.

The personnel conducting the tests were also instructed to note any
abnormal precautions required in the handling of strippers, to record weight
loss data on the coupons tested, and to provide detailed comments on the
regsults of a visual inspection following the stripping and stesm lansiug
operations (Appendix A).

Each stripping formulation was tested at immersion times of 20 and 35
five minutes using ssmple coupons from each of the eight different coating
systems listed in Table l. Each set of sample coupons were stripped for the
prescribed time, neutralized in the caustic bath, rinsed in the water bath,
and cleaned with a steam leance. Following the stripping operation, coupons
were dried, weighed and photographed to document the results. Photographs
were taken at both normal size and at 7X magnification to allow closer
inspection of the stripped surface. The normal size photographs, used to
doeument comparative results obtained for the eight coupons used in each
test run, were taken in color with a polaroid camera. Although these
pictures were useful in reviewing the results, no acceptable coples could be
obtained for inclusion in this report. Exemination of the photographs taken
at 7X magnification added little to the analysis of the test results.



TEST EVALUATION PROCEDURES

Performance of each candidate stripping compound was evaluated against
requirements of SAAD f~r surface preparation prior to application of new
coatings, and was compared to performance of MS-111 oan similar paiat samples
specifically prepared for the bench scale tests. Test results were also
compared with operating results observed at SAAD. Only strippers which
demonstrated capability to remove all types of paint provided as samples by
SAAD, were considered to be viable alternatives to MS-l1ll. As a final step,
changes in stripping procedures or materials which might be required with
each viable alternative were assessed to identify any major impact on
proceasing rates and overall refurbishing costs at SAAD.



SECTION 5

RESULTS AND DISCUSSION

ASSESSMENT OF THE MS-111 PAINT STRIPPER

Chemical Ccmposition

MS-111, the trade nave of an epoxy atripper produced by Miller—
Stephenson Chemical Company, Inc., coatains about eighty-five perceat (by
volume) mathylene chloride, ten percent phencl, five percent formic acid and
less than one percent surfactant. The substance of greates* envirommental
concern {3 methylene chloride, a highly toxic chemical normally found in the
vastewaters from metal refurbishing facilities. Methylene chloride is a
major contributor to the Total Toxic Organics (TTO) found in the wastewaters
from the SAAD facility. It eaters the SAAD wastewater system principally
through “dragout™, a term applied to material which adheres to metal parts
as they are removed from the stripping tank. This material is deposited in
the rinse water, or removed in the hot water/steam lancing operation and
discharged to the floor drain system.

The phenol contained in MS-11l also contributes to TTO in wastewaters.
However, the phenol concentration in the wastewater is much lower since it
is a minor component in MS~-l1l. The manager of the stripping operation at
SAAD indicated that equivolent formulations manufactured by Buckley
Chemical and El Dorado Chemical, as well as pure methylene chloride, have
been used routinely as wake up for evzporation and “dragout” losses.
Consequently, the perceantage of phenol in the stripping tank is expe:ted to
be less than the ten percent listed in the formulation for MS={ll.

Industrial Utilization

Mett rlene chioride based strippers are widely used in the metal
finishing induatry. Most acidic cold strippers have nethylene chloride as a
major constituent in combination with other organic solvents. Other
chlorinated colvents, ketones and esters, are sometimes used as substitutes
in strippers vhich do not contain methylene chloride (1). The rarity of
commercially available cold strippers which do not contain methylene
chloride was confirmed during the course of this project (2).

Refnrblshigg Operations at SAAD

The Sacramento Army Depot (SAAD) refurbishes communications and otaer
electronic equipment and the enclosures used to house the equipment.
Interior fixtures such as cabinets, drawveras, brackets and other small metal



parts are removed from the structure, stripped of their coatings, sand
blested, electroplated, and repainted. Fixtures fabricated from eteel are
normally cleaned and stripped of paint in a hot caustic bath. However, the
major portion of the equipment encountered at SAAD is fabricated from
aluninum; exposure to hot caustic liquid would cause severe corrosioun.
Aluminum {s not generally attacked by cold acidic organic solvent-based
strippers; the stripping performance of MS-111 at SAAD has been quite
gsatisfaccory.

Disagssembled cabinets and fixtures are loaded into a large wire mesh
basket and lowered into the cold strip (MS-111) tank for approximately
twenty minutes. The exact submergence time in the stcipper is left to the
operators judgement, since stripping etficiency is often affected by the
shape of the pleces and the way they ars packed in the basket. The floor
supervigsor pointed out that use of an alternative stripper, which required a
significantly longer stripping time, would seriously affect their abality to
maintain normal throughput. After a short drainage period the basket is
dipped briefly into a hot (77%, 170 °%) caustic solution to ceutralizes the
acidity of the stripping solutfon. After draining the caustic solution, the
basket is submerged in a2 watar rinse tank. Metel parts are individually
cleaned with a high pressure steam/hot water lance prior to transier to
the sandblasting operation. A line diagram of the processing stcps is showm
on Exhibit !l.

This prociss was observed many times during the initial sice visit.
The coating is nct removed completely by the chemical stripper, but merely
loosened to facilitate removal in the steam cleaning step. Zinc chromate
primer used in some coating systems is not always removed by the cold
otripper. This primer also remains esgentislly intact after steam cleaning
and requires sandblasting for removal. There are mo written specifications,
analytical procedures, or field tests available to measure the effectiveness
of the stripping operation. The decision to pass the material on to sand
blasting is based solely on visual inspection by experienced personnel.
Stripping effectiveness 18 judged by the ease with which subsequent
processing steps, sandblasting, electruplating, and recoating, can be
successfully accomplished.

SELECTION OF SAMPLES FOR BENCH SCALE TESTING

During the initial site visit to SAAD, base personnel discussed the
types of paint normally encouutered in the stripping process. Most
substrates were aluminum, although an occasional steel fitting was
encountered. The most difficult top coats to remove are considered to be
navy gray enamel and various epoxy paints including Chemical Agent Resistant
Coatings (CARC). Zinc chromate primer usad in many of the coating systems
is not always removed in the stripping operation. Aged coatings ‘are
normally more difficult to remove than recently applied finishes.

SAAD personunel did not believe it would be feasible to supply a
sufficient number of small fittings with the variety of coatings desired for
the testing of up to ten alternative strippers. It was therefore agreed
that SAAD would prepare aluminum panels with the coatings of interest for



EXHIBIT 1. SACRAMENTO ARMY DEPOT - PAINT STRIPPING PROCESS

STACKING OF PARTS
IN WIRE MESH
BASKET

SUBMERSION
IN STRIPPER

REMOVAL AND
DRAINAGE

SUBMERSION
IN CAUSTIC BATH

REMOVAL AND
DRAINAGE

SUBMERSION
IN RINSE WATER

REMOVAL AND
DRAINAGE

CLEANING WITH
PRESSURIZED
STEAM/HOT WATER

SAND BLASTING
ELECTROPLATING
REFINISHING
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this study. These panels were to be approximately 3 feet by 3 feet to
assure that sufficient stock material would be available for the preparation
of the test coupons required. The SAAD staff also agreed to provide a
sufficient mumber of small pleces with aged coatings for proof testing of
the most promising strippers.

The paint sample panels sctually suppiied for the bench scale tests
were reduced in size to approximately I foot by 1 foot for ease in shipping.
This necessitated a change in the test procedure to assure that sufflcieant
coupons would be available for screening tests of all of the stripping
formulations selected. The coupon size was reduced from 3 fnches by 3
inches to L inch by &4 inches, and the three immersion times originally
specified, were reduced to two periods of 20 and 35 minutes. The 10 minute
period was discarded since the normal dipping time at SAAD is 20 minutes,
and reducing the stripping time was not an objective of this study.
Additional sample panels were later provided for the preparation of back-up
test coupons, but were not required for completion of screeaing tests. The
eight paint systems used in the screening test are identified in Table 1.

TABLE l. IDENTIFICATION OF PAINT SAMPLES

CODE MATERIAL PRLER TOP COAT
A Aluminum 2inc Enamel
B Aluminva Zinc Chromate Enamel
C Aluminum Zinc Chromate Enamel
D Aluainum Primer Epoxy
B Alvninum Epoxy Polyamide
4 Aluminum Water Reducible Polyamide
G Aluminum Zinc Chromate Polyamide
H Steel Epoxy Polyamide

IDENTIFICATION OF ALTERNATIVE PAINT STRIPPERS

A wide veariety of mechanical, chemical, and physical methods for the
removal of paint are used in industry. Mechanical methods include sanding,
blasting with abrasives, chippiog, and scraping. Buraing, immersion in hot
molten salt baths, and the use or cryogenic temperatures are generally
considered to be physical methods for paint removal. Moat chemical paiant
removal techniqres involve the use of organic solveants or other chemicals
designed to degrade the paint film structure or destroy adhesion of the film
to the subatrate.

1l



Chemical strippers are commonly classified as hot or cold. Hot
strippers are usually highly alkaline and formulated on a base of caustic
soda. Most cold strippers are based on methylene chloride or similar
organic solvents such as ketones and esters, and generally coatain phenolica
and aromatic hydrocarbons. Cold strippers may be acidic, basic or neutral.
Some are produced in emulsfon form to facilitate removal with water. Those
containing phenols or cresols are usually acidic and can be rinsed with
vater. Chemical stripping is accomplished via several diff=rent mechanisms.
The paint can be dissolved to form a solution with the solrent, or the paint
film zay be destroyed by chemical reaction with the solvent. In other cases
penetration of the paint film, efther directly or through scratches, holes,
or broken edges, destroys its adhesion to the base material(7).

While some hot acid strippers can be used safely, most hot caustic
strippers cannot be used on aluminum because of the severe corrosion of the
substrate. Some modern finishes such as epoxies are designed to resist heat
and alkaline attack . Therefore, use of a cold organic solvent formulation
is generally the most practical method for removing paint from aluminum
surfaces. These factors, alorg with the objective of identifying a
replacexent for MS-111 which could be used without extensive modification of
the strirping process at SAAD, helped to focus the search for alternativag.

Contact with Potential Suppliers

During the month of June writtem requests for information on cold
strippers and other products which could be effectively used for removing
paint frcm aluminum, were sent to 68 companies. This initial inquiry
stregsed our preference for strippers that did not contain rethylene
chloride or any equally toxic organic solvent. Only three replies had been
received by the middle of July. Our inquiry was later broadened to solicit
information on any formulation which might be considered to have less
eavirommental impact than MS-11l. An intenaive campaign was undertaken in
which 48 of the companies who had been seat letters were again contacted by
telephone. [his produced responses from an additional eight companies.
Although many of the strippers pProposed contain some methylene chloride, six
formulations were considered to have potential for reducing the TTO
released. As the program progressed, three new strippers were identified
for inclusion in the screening tests, one formulation was specified for
testing in diluted form, and another was chosen to be tested bot. This
brought the total anumber of screeuing tests specified to eleven, including
the base line test of MNS~-11l. Formulations tested are shown in T ble 2.

BENCH SCALE TESTING

Test Specification And Protocol

The specification set forth functional requiremeats for the bench scale
test 8o that the equipment and procedures used would closely simulate the
actual ccnditions observed at SAAD's paint stripping tacilities. Based on
these functional requirements, detailed procedures were developed to assure
that the sequence of events, time of submergence in each bath, and drainage
time allowed, could be followed precisely and duplicated for each stripper

12



TABLE 2. CHEMICAL COMPOSITION OF CANDIDATE STRIPPERS

CODE  SUPPLIER TRADE NAME COMPOSITION *
CHEMICAL PERCENT
I - Nalco Chenical Co. 84TB-227 Cyclic Amide 100
) §4 GAF 140641} N-methyl-2-pyrrolidone 100
ILL Enthone, Ilunc. §-26 Methylene Chloride <50
Phenol <20
Formic Acid <5
1v Savogran Co. Stripeeze Methylene Chloride <20
Toluene <40
Methanol <30
Acetone <25
Paraffin Wax <2
v Savogran Co. Kutzit Methylene Chloride <30
Methanol <30
Toluene <30
Acetone <30
Paraffin Wax <2
vl Mitchell-Bradford Quick Strip-8 Methylene Chloride 60
Chemical Company An Acid -
VIl Miller-Stephenson MS-111 Methylene Chloride 85
Chemical Company Phenol 10
Foraic Acid 5
Surfactant <1
VIII Oakite Products ALM (Ambient) Monoethyl Amine 10
Furfuryl Alcohol <10
Tributyl Phosphate <5
Sodiua Hydroxide <1
IX Oakite Products FHS Butyl Cellosolve 35
Formic Acid 15
Mixed Aromatics 10
Diisobutyl Ketone 10
Dodecylbenzenu Sulfonic
Acid 14
Hydrofluoric Acid <5
X Oakite Products ALM {180°)
II Enthone, Inc. §-26 Diluted 1:1 With Water

* From materials safety data sheets or updated information from suppliers
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testeds The test specification 1s tncluded in Appendix A and the approved
test protocol 18 provided in Appendix B.

Summary Comparison of Alternative Strippers

The conclusions reached in this r2port are based primarily on vigvcal
exantnation of the sample coupons similar to the procedure presently ugsed at
SAAD. Our analyses of stripping efficiency for all of the formulations
tested on the specially prepared paint sample coupons are summarized ip
Tables 3 and 4. All stcippers containing methylene chloride are identified
by the letters MC after the code number. The percent removal is indicated
in TABLE 3. for a stripping time of 20 minures and in TABLE 4. for a
stripping time of 35 minutes. In general, an increase in submergence time
from twenty to thirty five minutes had little effect on the performance of
the strippers.

The first three strippers performed equally well on all of the paint
8ystems tested. Unfortunately, the effective strippers cortain methyleae
chloride, phenol, and an organic acid. The fourth stripper, which was
almost as effective as the first three, contains a high perceatage of
methylene chloride. Stripper XI, which was Eathone $-26 diluted l:] with
water, coatained the smallest amount of methylene chloride (less than 25,
based on the latest information received from the suppliec). Diluted S$-26
vas as effective in removing all paints tested as MS-111. This conclusion
was relnforced by results of subsequent tests using samples of aged
coatings. Enthone 5-26 diluted 1:1 with water, MS-1ll, and Quick Strip No.
8 were tested using small brackets supplied by SAAD with an immersion time
of 35 minutes. The coatings on these brackets facluded; 1) a water
reducible epoxy primer, 2) a water base primer with an epoxy topcoat, 3) a
vater base primer with a chemical agent resistant coating (CARC), and 4) a
vater base primer with an enamel topcoat. All three strippers effectively
removed 100X of the topcoat cn all samples.

Observatsfons by the personnel performing the test indicated that both
MS-111 and $-26 would probably have been equally effective with a twenty
minute immersion time. Quick Strip No. 8 appeared to require longer for
cosplete removal of the aged paint samples, similar to the results observed
during the screening tests on new paint samples.

Assessment of Pe-formance of Candidate Strippers

To obtain optimum performance, a cold organic paint stripper must
contain one or more solvents capable of quickly penetrating the coating film
to effect a release of the fiim from the base material without causing
damage to the substrate. It is not normally desirable to completely
digssolve the film since the coating may be re-deposited as drying occurs.
The stripper may contaia a number of additfonal compounds to facilitate the
operation of the nain solvent, increase versatility for remove! of a variety
of coatings, accelerate the stripping action, conserve volatile solvencs,
and/or provide the physical properties desired. Thesa additives arce
generally claesified as cosolvents, activators, corrosion inhibitors,
evaporation retarders, thickeners, emulsifiers, or wetting agents.
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TABLE 3. EFFECTIVENESS OF QOMMERCIAL PAINT STRIPPERS*
20 MINUTE SUBMERGENCE

\ PAINT TYPE Enamel | Enamel | Enamel Epoxy |Poly- |Poly- Foly- |Poly~
\ - amide| amide| amide| amide

\ on on on on cn on on on
\
\ Zinc | Zinc | zinc [Primer Epoxy| Water! Zinc Epoxy
PAINT \ Chrom~ | Chrom- Reduce| Chrom-
STRIPPER \ ate ate ate
\

VITMS-111 1) 1668 | 100s | 100% | 106% | 1oes | 1008 | 1268 | 1008 |

III S-26 *C| 1008 | 1008 | 100t | 1a0% | 100% | 160% | 1008 | 180%

X1 5-26(Dil.) M| 1068 | 100% | 1203 | 1668 | 1008 | 180% | 100% | 1g0%

VI ®5%.8 M| 1008 | 1903 | 993 | 3% | 1ce | 100% | 160% | 1le¢s

I

|

I
1% MMtot) | 166% | 100% | 100% | o% | 1008 | 1008 | 1008 | 100t |
IX FMS | 166% | 186% | 1608 | G| 56| 953 | 200 o |
TI**7GAF 140641 | 1008 | 100% | Sex | 0% | oy | ®| | o
I Naleo 84TB227 | 1008 | 100% | 208 | ou | | 6| @] o
IV Stripeeze 1C| 1a0% | 1om | 758 | oy | | 6| @] o
V Rutzit POl 1063 | 200% | Sev | G| ov | o | | o1
VIIIWWOSAMM | 100% | 1008 | 258 | oy | @ | | e

MC (Gntains methylene chloride
L Percent of top coat removed
**  Stripper heated t 82° (189 °F) as recommended by supplier.

***  pure chemical compound, no commercial formulations available. Alsop
recamended to be used Iot, although ot known prior to the test.

w#t* Same formulation ag "x» tested at room temperature.
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TABLE 4. EFFECTIVENESS OF COMMERCIAL PAINT STRIPPERS*
SUBMERGENCE

35 MINUTE

\ PAINT TYPE Enamel | Enamel | Enamel | Epoxy Poly- |Poly- |Poly- |Foly-

\ amide| amide| amide| amide

\ on on on on on on on on
\
\ Zinc | Zinc | Zinc |Primer Epoxy| Water| Zinc Epoxy
PAINT \ Chrom- | Clrom- Reduce|Clzom-
STRIPPER \ ate ate ate
\

VII MS-11L  MC| 106% | 108% | 100% | loes | 1e0v | 160% | 100% | 100% |
111 5-26 MC| 1008 | 106% | 100% | 100% | 100w | 1g0% | 1888 | 1e0% |
KI 5-26(Dil.) MC| 100% | 100% | 100% | 1608 | 1ges | 180% | 1068 | 1g0% |
VI* QS .8  MC| 100% | 1008 | 100% | 998 | 108% | 106% | 100 | 100% |
X** AM(it) | 100% | 1065 | 100% | o% | 100% | 100% | 1ees | 1eas |
IX FNS |10ﬂ|1$9‘|108%| n|soa|sn|1n|mn|
TI**%GAP 140641 | 100% | 1008 | 90% | 558 | | @3] ov| ey
I Yalco 84TB227 | 160% | 1063 | 958 | s | %) ov| @ | o3|
Ivsuipeezem|ma%|mm|astl 6% | et | o | % | oy |
V Rutzit M| 100% | 100% | 7ot | 63| ou | % | | o
VIIIssareprM |108%|100%|25%| o | | e e | at |

MC Gontains methylene chloride

* Percent of top cwat removed
b Stripper heated to 189 °F as recomeended by supplier.

***  pure chemical compound, no
recommended to be used Ipt,

*##¢ Same fonmulation ag "y tested at room temperature.
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The strippers tested in this project contained a variety of solvents
fncluding azethylene chloride, phenol, n-methyl-2-pyrrolidone, methanol,
acetone, toluene, furfuryl alcohol, trlbutyl phospnate, butyl cellosolve,
diisobutyl ketone, and an unspecified cyclic amide. In theory, the
effectivenegs of methylene chloride is due to its small molecular size which
facilitates repid penetration of paint films, and to its intermediate
solvency for various polymer coatings. Swelling and lifting of the coating
from the substrate is preferred over complete dissolution in the gsolvent, to
avoid re-deposition problems. As methylene chloride penetrates to the
subgtrate the film swells to several times its original volume. The
gwelling causes an increase in preasure at the interface with the substrate,
and the resulting wrionkling and blistering causes release of the film from
the substrate. Most of the stripper solvents cited above functioa in
essentially the same manner, although some do actually break down chemical
linkages, disrupt the contiauity of the film, and partially dissolve the
polymer. Methanol and phenol are often used as cosolvents to increase the
ver3atility of the stripper in attacking coatings that resist the primary
solvent.

The tera "activazor™ is applied to additives which increase the ratc of
stripping. Methanol and other polar solvents fit this description in some
applications. Acids, alkalies, and smines are also used as activators. The
activators encountered in the strippers used in this project included formic
acid, hydrofluoric acid, dodecylbenzene sulfonic acid, methanol, phenol, and
monoethanolamine. The function of formic and other organic acids as
activators in the removal of epoxy coatings is relatively clear. Organic
acids tend to hydrolyze ether linkages in the film and facilitate rapid
penetration by the solveat. In the case of some of the stripper
foraulations tested, it {3 not always clear as to whether the additive is
expected to function as an activator or a cosolvent. In either cace they
are added to enhaance and extend the performance of the primary solvent in
the stripper.

The only evaporation retarder specifically noted in the formulations
vas the paraffin wax used in Stripeeze. This formulation contains acetone
and toluene which are significantly more volatile than many of the other
golvents encountered in this project. Also, the use of a surface active
ageat was ooly indicated in one formulation under the generic term
“surfactant”.

The exact formulation of chemicals used in paint strippers is often
considered to be a trisde secret. The new laws governing the control and use
of toxic substances do require that the manufacturer identify all chemicals
1. a product that are proven health hazards if they constitute greater than
12 of the product. Carcinogens must be identified at greater than 0.lX.
This ioformation is contained in a Materials Safety Data Sheet (MSDS)
prepared by the manufacturer or distributor. Even so, minor componenrs
which are important in the performance of a stripper msy be identified only
in general terms, or may not even be reported. For example, the use of an
emulsifying agent was not indicated in the MSDS for the $-26 stripper
although it i3 obvious that some additive of this type is required to
facilitate dilution of methylene chloride with water. Also, some of the
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MSDS's available to CARLTECH prior to completion of this project were
prepared before more strict regulations became eff{ective in Noveaber 1985.
Within the limitations on the accuracy and completeness of the chemical data
available, recognizing that the preparation of paint stripping

formulatioas 18 somewhat of an art, an attempt has been made to reccacile
the performance of the various strippers tested in this project from a
theoretical standpoiant.

Miller Stephenson Chemical Coapany (MS-1l1)~—

MS-11l coatains about 85X merhylene chloride, 10X phenol, 5Z formic acid
and less than 1X of a surfactant. Methylene chloride is the major solvent
in the formulation and the mechanism of its attack on paint films was
discussed above. It is likely that phencl is used both as a cosolvent and
an activator to increase the rate of penetration of methylene chloride ianto
the paint film. Specifically, the polyemides are soluble in phenol but not
in methylene chloride. Phenol 18 also an organic acid that could be useful
in removing oxide films from the surface of the coating, thereby loosening
the paint film and improving the p- <tration of the methylene chlcride.
Formic acid also helps in dissolving oxide films but is probably used
primarily for its ability to hydrolyze ether linkages in epoxy paints and as
a solvent for polyamides. The surfactant simply assures that the paint film
is thoroughly wetted with the stripping solution.

The bench scale tests proved that this formulation is completely
effective in tha removal of enamel (alkyd resin base with a variety of
pigments), epoxy, and polyamide coatings in combination with zinc chromate,
water reducible, and epoxy primers. While methylene chloride is the major
constituent responsible for quick loosening and release of the enamel
paint films from the substrate, it can be coucluded that the penetration of
the epoxy and polyamide films is greatly affected by other constituents in
the stripper. Two other strippers, Stripeeze and Kutzit, which contain
significant amouats of methylene chloride together with cosolvents, were
ineffective in removing both epoxy and polyamide coatings within the 20
minutes alloved in the test. The two missing ingredients were phenol and
formic acid, both of which are solvents for polyemides. Formic acid also
speeds the process by removing oxide films and breaking down the epoxies by
hydrolyzing ether linkages.

MS~-111 wvas completely effective in removing all of the aged coatings
used in the tegt, including the Chemical Agent Resistant Coating (CARC),
which is based on an aliphatic polyurethane material. Again, rapid
penetration of the solvent to the substrata with attendant swelling of the
film ig considered to be the primary mechanism for lifting the polyurethane
film.

Enthone Inc. (5-26)—

$-26 contains the same basic materials (methylene chloride, phenol, and
formic acid) as MS-1ll, and they are in approximately the same proportions.
The stripping mechanisms must therefore be similiur for both strippers. Thec
major differentiating characteristic of S-26 is its wmiscibility with water,
which allows dilution to reduce the percentage of methylene chloride in the
stripping bath. A snall amount of an emulsifying agent is undoubtedly used
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io the formulation, although it is not specified in the MSDS. Emulsifying
agents can also enhance the stripping uctfon by accelerating the penetration
of solveat iuto the paint film.

Uith the concentration of methylene chloride reduced, a slower stripping
action might be expected. However, 5--26 diluted with an equal volume of
vater (<25 methylene chloride) provzd to be completely effective
for removal of all coatings at the minimum submergence time of 20 minutes
used in the test. Diluted S-26 was also as effective as MS-l1t in the
removal of old paint films including CARC (Appendix B). This performance
attests to the basic pover of methylene chloride as a paiut stripper when
supplemented by suitable cosolvents and activators.

Savogran Company (Stripeeze)--

Stripeeze contains four solvents; methylene chloride (<20%), methanul
(<302), toluene (<40Z), and acetone (<25%). It is not obvious that any one
of these would be considernsd as the main solvent in this formulatioa.
Approxinmately 2% parafin wax is added as an evaporation retarder, probably
because of the relatively higher volatility of toluene and acetone. No
acids or other types of activator are listed in the MSDS.

Stripecze was only effective {n removing some of the enamel coatings
used in the test. Even its effectiveness on enamel is apparently affected
by the pigments used in the paint since only 70-80Z of the white enamel was
removed. The epoxy and polyamide coatings were virtually untouched even
after 35 minutes submergence in the stripper.

Although methylene chloride 18 used as the basis for many epoxy
strippexs, acids are normally included as activators to increase the race of
stripping and to assist in breaking down and penetrating the epoxy film. It
should also be noted that none of the cosolvents used in Stripeeze are
identified in the literature as 3olvents for polyamides. Bench test results
confirm the theoretically predicted perfurmance in that this stripper was
useful only for removal of the enamels among the paint types tested.

Savogran Company (Kutzit)—

Kutzit contains the same basic chemicals as Stripeeze roughly in equal
proportions of <30X for each of the aclvents. As in Stripeeze, about 2%
parafin wax wvas added to retard eveporation of the more volatile solvents.
Predictably, the performance of this stripper was similar to that of
Stripeeze. Ouly enamels were rrmoved in the bench test and close to S50% of
the Code C enamel remained on the sample coupon after 20 minutas submergence
in the stripper. The epoxy and poalyamide coatings were not affected by this
stripper.

Oakite Products, Inc. (ALM)~—

ALM is an alkaline mixture (pH=13) of furfuryl alcohol (<10X),
tributyl phosphate (<5X), monoethanolamine (10%), and sodium hydroxide (1Z).
Furfurvl alcohol is the major solvent in this for “lation and tributyl
phosphate 18 probably used as a cosolvent based on its ability to dissolve
vioyls and nitrocellulosic materials. Monoethanolamine is a highly basic
compound used with sodium hydroxide to produce che high pH of the solution.
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1t may also be used as an emulsifier and softener. The major stripping
actions expected would be solvent penetration of a limited variety of
coatings by furfuryl alcohol and tribrtyl phosphete, and caustic breakdowm
of an additional number of polymers when used at elevated temperatures.

The results of the bench scale test were consistent with what theory
predicts. At room temperature ALM was partially effective in removing the
ensmels. The epoxy and polyamide coatings were unaffected. At elevated
temperature the stripper was surprisingly effective in removing all of the
enamzls and the polyamides. Even at the higher temperature, the epoxy
coating was essentially untouched.

When AIM was used at ambient temperature, partial removal of the
enamels was probably accomplished through the solveat actiom of furfuryl
alcohol and tributyl phosphate. At the elevated temperature, breakdown of
these paint films was accelerated by the caustic. Failure of ALM to attack
the epoxy coating even at elevated temperature was probably due to the lack
of an effective solvent or organic acid in the stripper formulation. Both
epoxy and polyamide are normally stable in aqueous caustic solutions.
Although softening and hydrolysis of polyamides are possible mechanisms for
the stripping action observed at the elevated temperature, it is likely that
attack of the amide bond by monoethanolamine was an important factor in the
performance of this stripper.

Oakite Products, Inc. (FHS)-—-

FHS contains butyl cellosolve (35Z), diisobutyl ketone (10Z), and mixed
aromatic hydrocarbons (10%) as cosolvents. The formulation also includes
formic scid (15%), dodecylbenzene sulfonic acid, and <5% hydrofluoric acid.
On the basis of the variety of cosolvents and acids used in the formulatioan,
FBS was considered to have high potential for effective stripping of the
coatings used in the bench scale tests. Unfortunately, this was not the
case.

The test results were mixed in that all of the enamel coatings were
completely stripped and some of the polyamide coatings were removed, but the
epoxy coatings were untouched. It 1s concluded that the combination of
materials actually hindered the effectiveness of the formic acid as a
solvent for polyamides and that the other solvents present were ineffective
in lifting the epoxy film, even though acids were available to hydrolyze
ether linkages in that film. The presence of strong acids, such as
hydrof luoric and dodecylbenzene sulfonic acid, would tend to retard
fonization of formic acid and thus interfere with ether cleavage. This
stripper illustrates the degree of "art” involved in the formulation of
effective strippers.

Gaf Corporation (M~PYROL 114064)

M-Pyrol is a trade name for n-methyl-2-pyrrolidone, an essentially pure
compound (99.5Z) used as an industrial solvent and chemical reaction medium,
which has been proposed by the manufacture: for use in paint stripping
formulations. No commercial paint strippers containing this chemical were
identified during the conduct of this project. M-Pyrol was selected for
testing in this project because it 18 oot one of the chemicals included in
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the determination of TTO and the limited data available does not indicate
that it is a hazardous chemical. It has proven capabilities as a solvent
for a wide variety of polymers, including polyvinyls, polyamides,
polyacrylics, cellulose derivatives, and fluorinated hydrocarbons. At least
one patent has been issued for paint strippers based on the use of M~Pyrol.

The overall performance of M~Pyrol during the bench scale test
vas considered promising sin.e all of the enamel films and over 50Z cf the
epoxy coating were removed in the 35 minute stripping test. Its performance
on polyamides was disappointing since it is a proven solvent for this
naterial.

The only potential stripping mechanism for this chemical is solvent
penetration of the paint film. There was no acid to attack ether linkages
in epoxy films, or other activators to speed the stripping action. However,
M-Pyrol was able to attack the epoxy coating. Following the test it was
learned that hot M-Pyrol has been shown to be effective in stripping
polyamide films. This would be expected since the film goftens at higher
temperatures, facilitating rapid penetration by the solveant. The stripping
action for all paint filmg 1s apparently greatly accelerated when M~Pyrol is
used at 65-82°C (150-180°F), and the high boiling point (202°¢,395°F) makes
this operation feasible without excessive loss of the solvent. Even partial
removal of the epoxy coating during the test at room temperature was
considered significant since two of the strippers countaining methylene
chloride without an acid, were completely ineffective on this coating.

Mitchell Bradford Chemical Company (Quick Strip #8)—

Quick Strip #8 countains methylene chloride (60%) and an uncisclosed
acid. Similar to MS-11l, this stripper combines the gsolvent action of
umethylene chloride with an acid presumed to have the capacity for
hydrolyzing the ether linkages in the epoxy film and for partial dissolution
of the polyamides.

" This formulation proved to be an effective stripper for all of the
coatings used in the bench scale test and was also effective In removing the
polyurethane coating (CARC) used on one of the aged paint samples. The
stripping action was not as fast as that ohserved for MS-1l1 and S-26. This
may have been due to the absence of phenol in the formuls.

Nalco Chemical Company (84TB-227)—

The only information available for the 84TB~227 scripper indicates that
it 1s composed of approximately 100X of an unidentified cyclic amide. The
physical properties listed on the data sheet are similar to n-methyl-2-
pyrrolidone, but the actually identity of the solvent could not be '
confirmed. Apparently the distributor of this stripper did not feel
obligated to specifically identify the chemical used because it has not been
designated as a health hazard or carcinogen.

The performance of 84TB-227 was similar to M~Pyrol in that nearly all
of the ensmel coatings were removed in the bench test. There was no
degradation of the epoxy or polyamide coatings. It is not possible to
speculate on the stripping mechanisms involved without addicional
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{nformation on the specific chemical(s) contained in the formulation.

Analysis of Physical Data

In addition to visual inspection, each of the sample coupous was
weighed before and after the stripping operation. The before aad after
thickness of each coupon was also recorded (Appendix B). Although these
data do not provide a precise measurement of stripping efficiency, they tend
to support the conclusions reached through visual inspection. The average
weight and thickness losses noted for all sapples which were judged to be
coupletely stripped of topcoat were essentially the same. Analysis of
weight loss data also supports the assertion that Quick Scrip No. 8,
although equally as effective as MS-111 acd S-26, is a slower acting
stripper and could cause production delays if implemented at SAAD.

The amount of TTO discharged to the wastewater can also be affected by
the viascosity or surface tension of the stripper. Strippers which exhibit
poor drainage characteristics will increase the "dragout”™ from the strip

tank and, therefore, the amount of stripper components which eventually find
their way to the wastewater system. During the bench scale tests, careful
measurements were taken to determine the emount of stripping solution lost.
Oakite ALM, when used hot, showed a marked increase in “dragout”. There wvas
no detectable loss indicated for several of the non-methylene chloride
strippers. The losses measured for MS-1li, S-26(pure and diluted), Quick
Strip 8, and Stripeeze were roughly the saze (Appendix B).

Bffect of Overall Characteristics of Stripper Formulations

Epoxy paints were kncwn to be resistant to many organic solvents. This
belief was confirmed by results showing that ouly strippers containing
methylene chloride were completely effective in renoving this coatinge.
However, the strong resistaace of the polyamide coatings to many of the
strippers tested was not expected. The results were even more surprising
since two of the ineffective strippers contained significant quantities of
methylene chloride. Closer examination of the stripper formulations
indicates that pH may have been the determining factor. All of the
tneffective strippers hed a neutral pH. ALM, an alkaline stripper, removed
100Z of the polyamide topcoat in twenty ainutes when heatrd to 82°C (180%),
and the weight loss data was roughly equivalent to that obtained using MS~
11l. Acidic strippers were judged to be 100X effective in removing
polyamide topcoats. Since ALM was not effective when used at ambieat
temperature, the tcmperature effect was probably more important than the
alkaline pH.

Effect of Temperature on Stripper Performance

Oakite ALM was the only stripper ianitially recommended for use at an
elevated temperature by the supplier. Its performance drastically improved
for the removal of both enamel and polyaaide top coats. Subsequent to
completion of the test program the supplier of n-methyl-2-pyrrolidome (4.
Pyrol) also recoumended raising the temnerature of this stripper to improve
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performance. If a higher operating temperature improved its effectiveness
on epoxy, and a lower pH facilitated removal of the polyamide coating, the
resultent stripper would be highly eff-ctive. Although this analysis nay be
over simplified, a new stripper formulation using of M-Pyrol has been
receatly patented aad further development along these lines could be of
aignificant benefit in pollution abatement efforts, based onm the linited
toxicity data available (Appendix D),

Effect of Substrate Material

Seven coating 8ystems applied to aluminum panels were provided by SAAD
for the bench scale tests. The eighth panel (Code H, TABLE 1.) was steel
and it was coated with epoxy primer and polyamide topcoat, similar to one of
the aluminum panels (Code E, TABLE l.). Data from stripping tests indicate
that substrate material had essentially no affect on the performance of any
candidate stripper.

SUMMARY OF HAZARDOUS PROPERTIES OF STRIPPER. CHEMICALS

are currently under study because of their potential for harmful effects to
health and the enviromment. Regulations governing their use have already
been promulgated for many of these chemicals. Most of these compounds are
also listed in Sax's “Dangerous Properties of Industrial Matertals™, Sth
Edition. A qualitative characterizaction of each candidate stripper was
developed on the baais of data available ou the individual chemical
components. These are presented in Appendix D. Table 5. containg a summary
of the fnformation obtained from 8 lintted search of the available
literature.

OVERALL EVALUATION AND RANKING OF ALTERNATIVE STRIPPERS

The final ranking of alternative strippers is dictated by the
previously stated objectives of this project. Viable alternatives to MS-l11l
must be available on the commercial market and have demonstrated capadility
of removing all types of paint encountered in refurbishing equipment at che
Sacremento Army Depot. Candidate strippers which satisfy these criteria must
next be judged on their potential for eliminating or reducing the TTO in the
wastewaters from the stripping process. Based on the concentration of
methylene chloride and pherol,as reported on the MSDS or modified by the
supplier, the three acceptable alternatives are ranked as follows:

l. Enthone S-26 diluted !:1 vith vatere.....60% reduction in TTO
2, Mitchell-Bradford Quick Strip No«Beesecee33Z reduction in TTO

3. Enthone 5-26 (not diluted). eensscoscssons .221 teduction in TTO
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TABLE 5.

SUMMARY OF HAZARDOUS PROPERTIES OF CANDIDATE STRIPPERS

STRIPPER | CARCINO-| MUTA-| TERATO- | IRRI-| WA |SELECTED EPA
COMPOSITION GEN GEN GEN TANT |OSHA REGS
I
Cyclic amide - - - - - -
II Inde-
i-Methylpyrrol- - - finite | Skin - -
done (3) (4) 3) R
III Inde- S@0 TIO (5)
Metlylene finite | Yes Yes Yes PR RCRA (2)
chloride 5@% (3) (3) (3) (3) (3) G  (2)
Phenol 20% - Yes Yes Yes |[Spom TIO (5)
3 {3) (3) () |CERCLA (2)
Fomic acid 15% Yes - Yes |S5ppm RCRA (2)
- (3) (3) (3) _|CERCLA (2)
v Inde- 500 TO (5)
Methylene finite | Yes Yes Yes ppm RCRA (2)
chloride <20% (3) (3) (3) (3) (3) A (2)
Toluene <40% Tumrigen| Yes Yes Yes |[200 TT0 (5)
t (3) (3) (3 (3) _|ppm(3)| TSCA (2)
Methanol <30% - Hi=(3) | At high | Yes (2060 RCRA (2)
level | level ()| (3) ppn(3) | TSCA (2)
Acetone <25% - Hi=(3) |At high Yes |10C0 RCRA (2)
level jlevel (3)| (3) [ppm(3)| CERCLA (2)
v Inde- 500 TTO0 (5)
Metlylene finite | Yes Yes Yes pom RCRA (2)
chloride <30% 3) (3) (3) (3) (3) WA (2
Toluene <30% Taroragen| Yes Yes Yes |200 TTO (5)
_ 3 (3) (3 (3) _|ppm(3)| TSCA (2)
Methanol <30% - Hi~(3) | At high | Yes [Z@@ RCRA (2)
_ level | level(3)| (3) [ppm(3)] TSCA (2)
Acetone <30% - Hi-(3) |At high Yes [100@ RCRA (2)
level |level (3)! (3) ppm(3) | CERCLA (2)
Vi Inde- 5068 TTO (5)
Methylene finite | Yes Yes Yes o] RCRA (2)
chloride 60% (3) {3) (3) (3) (3) . (2)
An acid ? ? ? ? ? ?
VII Inde- 500 TTO (5)
Methylene finite | Yes Yes Yes Prm RCRA (2)
chloride 85% (3) {3) (3) (3) (3) G ({2)
Phenol 10% - Yes Yes Yes |Sppm TIO (5)
(3) (3) (3) (3)_ |CERCLA (2)
Fommic acid 5% Yes - Yes |{Sppm RCRA (2)
- (3) {3) (3)__{CERCIA (2)
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TABLE 5.

SUMMARY OF HAZARDOUS PROPERTIES OF CANDIDATE STRIPPERS

Continued

STRIPPER CARCINO-| MUTA~| TERATO- | IRRI-| TWA |SELECIED EPA
QOMPOSITION GEN GEN GEN TANT |OSHA REGS
VIIX 3 QA (2)
Moncethanol - - - Yes ppm TSCA (2)
Furfuryl - Hi-(3) - Yes |S0ppm | CWA (2)
alcobol <10% level 3) 13 |
Tributyl - - At high Yes 53mg/ OWA (2)
phosphate <5% level(3) | (3) |m“(3) { FIFRA ({2)
Sodium - Yes - Yes 23mg/ FIFRA (2)
hydroxide <1% (3) (3)__|m°(3) | CERCIA (2)
X 50 G (2)
Butyl - - Yes Yes ppm TSCA (2)
cellosolve 35% (3) {3) (3) FIFRA (2)
Fomic acid 15% Yes - Yes |[Spmm RCRA (2)

- (3) (3) (3) _|CERCIA (2)
Mixed aromatic 200
hydrocarbons ? ? ? ? PR ?
16% _ (v)
Diisobutyl - - - Yes [56(3) QWA (2)
ketone 103 (3) _|ppm _
Dodecylbenzene - - - Yes - GiA (2)
sulfonic acid ? (1)
Hydrofluoric - Yes Yes Yes 3(3) | RCRA (3)
acid <5% (3) {3) (3) ppm CERCLA (3)
X
VIII at 180 See above.
__Gegrees F.
XI
III diluted 1:1 See above.
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(1)

(2)

3

(4a)

(4b)

€5)

(6)

)

(8)

¢))

(10)
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APPENDIX A

TEST SPECIFICATIONS AND PROTOCOL

INTRODUCTION

Background

The refurbishing of materials and equipment at various military
installations throughout the country is an activity that often coatributes
significantly to pollution control problems. Prior to the application of
nev surface finishes, all rust, oil, dirt, and old paint must be removed.
In the case of equipment fabricated from aluminum, this is normally
accomplished through the use of organic solvents, most of which contain
compounds that are highly toxic. One of the most effective paint stripping
compounds currently in use for this application is MS-111, a solvent
containing about 10Z phenols and up to 85X methylene chloride. This paint
stripper coatributes to the total toxic organic (TTD) loading in the waste
wvaters discharged from the facility, creates potential air polliution
problems, and leads to the possible formation of toxic or hazardous waste
sludges in waste water treatmeat systems.

A number of commercial paint stripping foimulations have been
identified that contain chemicals chat may be envirommentally more
acceptable than those contained in MS-1il. While these formulations are
considered to have the potential of perfcrming the stripping operation as
well as MS-111, data from systematic, controlled testing under comparable
conditions is required to determine the true acceptability of these
alternatives.

Objectives

The objectives of this test specification are to provide the bases for:

le The development of the detailed test procedures to obtain the data
neceasary to fully evaluate and compare the performance of up to ten (10)
alternative paint stripping formulations with that of MS=1ll under carefully
controlled conditions that are similar to those encountered in the equipment
refurbishing activities at the Sacramento Army Depot (SAAD).

2. The design of equipment to carry out these bench scale testing
procedures for the various slternative paint stripping formulations.

3. The development of a complete cost proposal for the procurement of

all required equipment and materials, and performance of the prescribed
testing.
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SCOPE OF WORK

Development of Teat Procedures

Based on the following supporting information and the functional
requirements of the testing, the contractor shall develop detailed step by
step test procedures for submittal in the proposal.

Process Description - Sacramento Army Depot—

The cold stripping operation at the SAAD {s used primarily for the
removal of paint from varisus structural aluminum componeats that have been
dis-assembled and removed from the equipment to be refurbished. These
components may be passed through a degreasing step prior to the stripping
operation when conditions warrant. The dry, degreassed items are thenm
stacked into a perforated basket for submergence into che stripping
solution. The normal submergence time is 15-20 minutes. The perforated
basket is then raised above the solution tank and allowed to drain until
most of the free liquid hag been discharged back into the stripping tank.
The basket 18 next submerged for approximately one (1) minute 1in a hot
caustic solution to further loosen the Paint film and to neutralize any acid
remaining from the cold stripping bath. After removal of the basket from
the caustic solution and completion of a draining operation, the baskec is
submerged in fresh water for a final rinse,

After the basket has been removed from the fresh water -inse tank
indiv:idual items are removed and hand cleaned with a steam/hot water lance
for resoval of all traces of looge paint film. At this point the components
are visually inspected. The presence of significant amounts of tha original
primer coat is considered acceptabie, but items that still have adherent top
coat films are returned to the stripping operation. All items which pass
this visual inspection are sent on to the sand blasting shop where the

surface 1s completely cieaned and prepared to receive a new chromate primer
coaz.

Functional requirements of the Bench Scale Teating —-

Test procedures are to be developed to simulate the process described
above tor the steps involving cold stripping, hot caustic
wesh/neutralization, fresh water rinsing, and steam/hot water lancing. The
scope of the testing will be that required to:

o Establish a base lire for evaluation by processing a set of
samples through the bench scale stripping operation using MS-
111 and evaluating the surface condition resulting for
subnmergence times of 10, 20, and 30 minutes.

o Evaluate the surface condition resulting from the processing of
samples through the stripping operation using each of the
candidate stripping formulations and compare the results with
those obtainad using MS-111 for each of the three
sudbmergence times.
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° Evaluate the surface condition resulting from the processing of
sanples with 'aged' coatings throcgh the stripping operation
using MS-111 and the three most promising stripping
formulations as recommended by the coatractor and
approved by CARLTECH.

In addition to visual inspection of test pieces following the stripping
operation, the proposer should recommend any surface testing or other means
which might prove useful in evaluating the effectiveness of the individual
stripping formulations. As a minimum the sample coupons should be examined
and photographed at 10X magnification.

Design of Test Apparatus

Except as noted below the proposer is to provide all equipment and
materials necessary to carry out the bench scale test program. Tanks and
other equipment used for the cold stripping and hot caustic baths must be
constructed of materials suitable for the handling of thase hazardous
liquids. The test apparatus must be installed so that adequate ventilatiom
is provided for the protection of the personnel ccaducting the tests.

The following material will be provided by CARLTECH:

le Sheet aluminum panels (approximately 3°'x3') .coated in accordance
wvith varions wilitary paint specifications. These panels will serve as
stock material for the preparation of coupon samples.

2. The paint specifications for each aluminum panel provided above.

3. A complete list (maximum of ten) of all commercial paint stripping
formulations to be used in the bench scale tests.

4. Naterial Safety Data Sheets and/or the complete chemical
formulation of all candidate paint strippers.

Se¢ An adequate supply of aluminum components w!th 'aged' coatings for
final testing of the most promising strippers.

The contractor shall provide for the following:

le The desiygn and fabrication or procurement of all required tanks,
vessels and materials handling equipment.

2, The design and preparation of all required coupon samples.

3. The design and fabricatioa of sample holders for submersion of
samples in the process tanks.

4. The provision of equipment and/or ingstrumentation proposed for

evaluation of the surface condition of samples following the stripping
tests.
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S. The timely procurement of an adequate quantity of all candidate
paint stripping formulations to be used in the tests.

6. Photographic equipment suitable for producing pictures of samples
at 10x magnification.

Ucility Requirments

In order to conduct the bench scale testing in a safe and effective
manner, the contractor's facility must provide:

le Ventilation equipment adequate to handle any noxiouns fumes or
vapors that may evolve from the organic stripping baths and caustic wash.

2. A steam/hot water lance suprlied with saturated steam or hot
water at a temperature of at least 220 degrees Fahrenheit,

3. Steam or electric heating capacity to maintain the caustic bath at
a temperature of approximately 180 degrees Fahreaheit.

&, A satisfactory system for handling spills and accidental
discharges.

S. Adequate protective clothing and safety equipment for personnel
performing the test.

Analytical Requirments

Although a major objective of this program is to identify an acceptable
cold stripper for aluminum that will reduce tne environmental hazards
involved in the operation, it is unlikely that any meaningful quantitative
information on poteatial pollution levels can be obtained frem the bench
gcale tests. Therefore, no requiresent for aunalysis of the stripping baths
or rinse waters from the process is anticipated. However, prcposers should
provide a complete description of their analytical capabilicies as an aid in
evaluating the flexibility svailable to meet changing requirements that may
develop during the testicge.

Reporting Requirements

le Weekly progress reports should be seat to CARLTECH. 7he report
should be brief and provide a concise description of the status ol
the test program along with a statemeat of the work scheduled for
the €ollowing week. The contractor may use any format considered
appropriate.

2. A final technical report will be submitted within ten (10) working
days following the completion of all testing. This report will
contain an evaluation of the performance of all stripping
formulations used in the test program, a ranking of all strippers
from the most effective to the least effective, normal size and
wagnified photographic documentation of the surface condition of all
sample coupons used in the test and data obtained from any
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edditional testing of sauple surface conditions that may be proposed
by the contractor and approved for use in the test program by
CARLTECH.

3. The contractor must agree to provide accass to CARLTECH ewmployees
and other concerned parties as designated by CARLTECH for
observation of the stripping tests and at other reasonable times
during normal working hours as mutually agreed for discussions to
resolve any problems that may arise during the test program.

QUALXITY ASSURANCE

It is the policy of CARLTECH to produce engineering and scientific
studies of the highest caliber. In keeping with the corporate goal of
excellence the management of CARLTECH has made a coumitmeat to the quality
assurance goals of the Envirommental Protection Agency. All reported data
will be accompanied by calculations of precision and accuracy, and
i{nformation on completeness, representativeness and comparability will be
supplied as appropriate.

COST PROPOSAL

It is the intention of CARLTECH to negotiate a firm fixed price
contract .or the work described in this test specification. Since the exact
number ¢ Jcint stripping formulations to be tested is not known at the time
of this so.icitation, the cost proposal should be presented in two parts as
follows:

o A firn fixed price must be proposed for the desigm, fadbrication,
procurement and installation of all equipment, materials, and
gupplies required to carry out the bench scale test program.

o A firm fixed unit price must be proposed for the complete testing,
data analysis, and sample evaluation of a single stripping
formulation. This unit price will not include the cost of
procuring the specified stripping formulation, siace the final
selections of strippers will not be made until just prior to
contract avard and the allowable cost will be negotiated at that
time.

It should be noted that any item of equipment which must be purchased
specificslly for the performance of work under this contract, the price of
which is charged to this contract, will become the property of CARLTECH,
and its disposition at the end of the contract will be determined by
CABLTECH.

SELECTION CRITERIA

The following criteria will be used in selecting a contractor for this work:
A. Willingness to follow all comtractual obligations as cutlined “n this
solicication;
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B. Iomediate availability of facilities adequate for performance of the
specified tests;

C. Curriculum vitae and capabilities of the personnel proposed;
D. Record of performance on similar projects;

E. An evaluation of the probable total cost for the project based on the
contractor's proposal; and

P. The availability of backup analytical capabilities at the test site.
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'Bute ocponer 3. deas Doc, Mo, _INC 1018SA

Hodified October 15, 1983, 1 o
Seo Section G Pege of

Indusirial Malntenance Corporation

LABORATORY DIVISION

EVALUATION 0P ALTERNATIVES 10 T0OXIC QRGANIC

A. Objectives of Bench Scale Testing

Evalunte paint stripping ability of coomercially available stripping
formulations rolative to MS-1ll uoing coupons cut froa coated panels.
fvaluntion to ba conducted using caretully controlled conditions that
are sinilar to the cold stripping, cold caustic wash/neutralization,
fresh water rinsing, and stean/hot water lancing procesa currently
being used. After stripping, coupons will be visually ingpected

and photographed. Strippers will be evaluated and ranked from most
effective to lcast effective. The thres (3} mast promicing strippers
pluallls-l.ll will ba used to evaluate coupons from panels with aged
coatings.

Cuupons 1" x 4~ will be cut from 114" x 114° panels as described in
Table 1A

Table IA Penel Description

Code Color Materisl Prirer Top Coat
A light gray Aluminum ginc Enanal
] daxk gray Aluainun 3inc Chromate Enamel
¢ wvhite Aluminua g2inc Chromate Enamol
D crsan Aluminum Prizer Epoxy
B black Aluminum Epoxy Polyanido
4 black Aluninue Water Raducaable Polyanide
(~ black Aluainus ginc Chromate Polyanide
8 black S[teel Epoxy Polyanido
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Modified Octcuber 15, 1985
See Saction G ) ! ”9‘ 2 of 8

Industrial Malnlenance Corporation

LABORATORY DIVISION

Stripping formulations to be evaluated are described in Table IIA

Table IIA Stripping Formulations

Coda Description Supplier

b ¢ 847TD-227 Halco Chemical Company

b9 ¢ 140641 Diversy-Wyandotte or GAF
111 8-26 Enthone, Inc.

v Stripeoze Savogran Coapany

v Kutzic Savogran Company .

vI Quick strip MNo. 8 Mitchell~Brsdford Chea. Co.
v . KS=111 Miller-Stephonson Chem. Co.
Viiz ALNM Oakite

Hangers will be constructed to hold eight (8) coupons for the purpose

of dipping coupons in otripper soclutions using dipping times de-
scribed in Tabla IIIA. 7 IPpIng de

Table IIIA Dipping Times

Code Ainutes
20 20
as 35
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Dota October 1, 1983 Doc. Mo,  IHC 10185A

modified Octobar 15, 1983
See Section G ! ’ Pege 3 o? 8

Industiiel Malnienance Corperaiion

LABORATORY DIVISION

‘.
s.
6.
1.
e
9.
lo.
11.
i2.
13.
4.
1§.

16.
17.

3.
’.
3.

B. Additional Eguipment and Supplies

Band sav for cutting coupcne

Drill press

J;z:s;u/m vatar lance capable of oparation at approxisately

Tharsoxstor

Laboratory tismers

Stainlecs oteel beakers, capable of holding approximately

2 gallons.

Desiccator

Analytical balance capable of weighing 0.1 mg.

A S gallon pail

Photographic eguipment to provide lx and 7x photographs of
s

coupons.

Hangers constructed of stainlessc ateel capable of holding eight
€(8) coupons.

Several qgallons of SO08 caustic.

Ventilation fans

Greduated cylinders capablo of holding four (4) liters.

A micrometer capable of msasuring 0.C01 inch.

A rack to hold ccupcns for Gtoam/hot water cleaning.

Supports for suspending hangors in stripping solutioh.

C. Coupon Proparation

Cut 1" & 4" coupons froa coch 114" x 114° panel utilising
axisting holes in panels. :

Examine aesch coupon for paint chipping along cut edge ~ reject
coupons with serious chipping.

Using vidbra tool mark astabliched codes ior:

1. panel description from Table IA

2. stripper description frcm Tabla IIA

3. aipping time from Table IXIA on the back of cach coupon.
easure thickness of each coupon with a nicrozmetar to the
closast thousandth (0.001) of an inch and record as initial
thicknaas.

Mipe sach coupon clean with lint free cloth - if appreciable
amount of oil/g.sease, use cloth moistenad with alcohol.

After cleaning, place coupons in Gesiccator, using forceps, for
at least one (1) hour.
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LADCRATORY DIVISION

7.

1.
2.

7.

10.

Using forceps, quickly transfor coupon to analytical balance
and wveigh to closest 0.1 ng within a 2 ninute period. Record
coupon woight as initinl woight and return covpon to dosiccator
for atorags.

D. Stripping Procedure

Bofore starting otripping procedure, bs sure adequate exhaust venti-
lation has boen establiched. -

P11l a S gallon pail approximately & full with tap water.

Using a 4L graduated cylindor, ©sasurs approximately 3.S5L

of 508 caustic then transfer to a 8.8. beakor and covor with a

1id. Rocord volxmo of csustic.

Uaing a 4L graduated cylindor, measure 3.5L of stripper to be

evaluatald then tranafer to £. 8. baaker and cover with 1i4.

Repoat for each dipping time to be uzed. Record volumsis) of

stxippor as initial volums,

Place one (1) coupon froa cach panal on apacially constructed

8.8. hangor(s) cusponded above cach beaker of atripping solution.

Record onbient tusperature.

Lowar hongor(o) into stripyer, complotely submarging coupone, and

start timar(s) wvhich havo been sot to dipping tincs as deoscribed

in Psble IIIA. RKaep stripping solution{s) coverad during
stripping proceas. :

At end of dipping time(a) recove hangar(s) from stripping eolutior

and allow coupons to drain briefly. '

Tranefer hangor(s) containing coupoas to 508 caustic solution

using two (2) vory brief in and out dippings.

Innediatoly tranafer hanger(s) containing coupons to fresh

vater container and rincs using several repeatod dippings.

EOTE: It is inportant to be repetitive and consistant during
caustic and frosh water rinsing aotsps as caustic will
attack aluninum coupons.

After fresh water rinse, ramove coupons from hanger(s) and place

on rack for atcam/hot water cleaning.

Using stoam/hot water lance, maintained at approximately 220°P,

coapletoly remove any traces of loose paint film fronm all

srfeces of coupon(s).
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12. Record any pertinent obzervations during tha stripping process
and make note of initial obsorvation as to effoctiveness of
paint removal.

13. Bs sure coupons are coxpletely dry by pat-drying wita clean
lint free cloth, then using forceps, quickly place coupons
in dasiccator, evacuate, and store for at least two (2) hours.

4. After otripping process ig cozplata, transfer atripping solu-
tion from each beaker into a 4L graduated cylinder and record
volune as final volune.

15. Allov anocugh tins for any golid material to settle to bottom of
cylindor thon decant only clear strippar into original shipping
container. Discard any stripper containing recidue material
in appropriata waste containsr.

16. Thoroughly wach all containers and equipmant before reusing -
Steam/hot vater lance con be used.

E. Coupon Evaluation After Stxipping

1. After at least two (2) hours in desiccator, trinsfor coupon(s),
using foxceps, to analytical balance and veigh to closust 0.1 mg
within a two (2) minute pariod. kacord weight as final weight.

2. HNevcure the thickness of a representative arca (type of surface
covuring tha groatest area) on oach coupon, vith a nicrovatar,
to the closaest cthousandth (0.001) of an inch and record as
final thickness.

3. Visunlly fnspact each coupon for effectiveness of stripping and
racord cbeervations based on the following:

{a) Percent (8) of top coet and/cr primer removed.

{b) Distribution of remaining top coat and/or primer expressed
as localized, uniform, or random.

(¢) Any pertinent observation pertaining to top coat and/er
Primor ramaining after stripping procsss.

HOTE: A grid placed over coupon divided into twenty (20)
equal areas, esch reprosonting 58 of the total
surface area, may be used to detormine 8 of top
coat and/or prissr removed.
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4. FPhotograph Coupons

ta) Photograph each coupon using a 1x camera.

(b) Photograph salocted ares on coupons ueing a 7x canara.
“mmsd Grea will bo one with top coat and/or primor
renaining.

fc} Label all photographs with coupon code.

$S. Evaluate the surfece condition rosulting from the procensing
of sauples through the stripping operation using each of the
candidate stripping formuelations and compars the rasults
with those obtained using MS-11l.

6. Based on recordsad infcrmation, visual observotions, and
dvaluations, all stripping formulations will de ranked from
the most effoctive to the loast effective.

¥F. Stripping Process Uaing Couponc Prom Aged Panels

1. BEvaluate the surfice condition resulting from the processing
of saaples with “agad” coatings through the stripping process
using MS-111 and the two (2) or three (3) most proaising

. atripping formulations as recoxmended by the contractor and
approved by CARLTECH.

* Coupan preparation and stripping process used for "aged*®
coatings vill be as deocridbed in Sections C and D.
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G. Modification

1. After initial bench testing was conducted, throe (3) additionald
strippers were avaluated as indicated by codes IX, X and X1 in

Table 1IB,
Table 11B Stripping Pormulations
Code Description Supplier
Iz 94TB~227 Balco Chemical Company
IX 140642 GAP
b %44 8~-26 Enthone, Inc.
Iv 8tripessze Savogran Company
v Kutzilt 8avogran Company
v Quick Strip Ko. @ Hitchell-Bradford Chem. Co.
vII ns=111 Hiller-Stephenson Chen. Co.
viIz ALK (et rooa tonperatyre) Oakite
Ix V88 Oakite
b ALN (at 180°P) Oakite
Xz 8-26 (diluted 1:1 with water) Oakite

2. Coupon Prepesation Por Additional Stripping Pormulations

Coupons from original panels measuring 1° x 3% were used to
evaluate strippars IX, X, and XI ag all available 1® x 4° cou-
Pons wvers usod to conduct previous evaluations.

3. Btripping Procedura and Coupon_Evaluation

With tho oxception of evaluating stripping formulation X (ALN)
at 180°P, all other aspects of the stripping procedure and
coupon evaluation were followed as writtan.
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4. 2Aged® Coupons
lbeund four (4) setu of three (3) coupons sach, with ®aged®

coatings as described in Table IVA. The following aluminusa
coupons have bgen “"irridated”,

Zabla IVA Coupons With “Aged® Coatingo

Codo Description
4
S Hater reducible epoxy primer. MNIL-P=-53030
[
8 Water base primer - MIL-P=53030. With
9 Coupon Epoxy top coat (no Mil Spec) made
10 by tap plastics.
12 Water base primer (Mil-P-33033), CARC
13 top coat (Mil-C-46168).
14¢
16 ¥ater base primer (NIL-P-53030). With
17 Porest Green enamsl. Top Coat (MIL-E-52798).
18

$S. Proparation Of "Aged" Coupons
Coupons only required drilling a hole for purpose of hanging
during dipping. Coupon measured approximately 1" x 2 5/8°.

6. Stripping Procedure and Coupon Pvaluation Using “Agqed® Coatings

with the excaption of using only a 35 minute dipping timea, all
cthar upocu of the strizping procedure and coupon evaluation
llowsd as pravioyely written.
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1,0 INTRODUCTION

In Septenber, 190$ INCOR signed a contract with CARLTECH to
evaluats seversl commsrcial psint stripping formulatiocas

and compare the .ssults to those cbtainad when using N5-Ll1,
the formulation currently used at various military installa-~
tions. MS-111 coatains up to 83V Nethyleme chlarile and
contridutes to the TTD loading in the s discharged,

creates potential air pollution prohlems, and leads to the
possible formation of toxic or hazardous waste sludges in
vaste water troatmant systems.

A of ial paint stripping formulations wers
{dentified that contain chesicals that are cnvironmeatally
moge acceptable than those in R9-1lll. This report describes
tho testing and evaloation of these strippers and conpares
the rosults to those obtained with Ks-ill.
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2.0 STMMARY

S ———

A contragt betveen CARLTECH and INCOR vas signed on 3 Seytember
1988. Orderirq Of strippers and y oquipoent £or the

tasting was bequn issediately. Actusl get-up of tha test

area vas accoaplished on September 13 and Septembder 1%, 1988.
Testing was degua oa Octobar 9 and coapleted on October 17, 1908.
Sowe difficulty was incurred in getting the strippers. particu=
larly the stripper from Diversy-vysndotte. A total of aine
stzippers were tasted. One (1) of those strippers, g-26, vas
also tested at l:l dilution and anotheg, Oakite AN, at 1s0°?
in addition to the standazd testing.

Coupons measuring 1° % 4* were prepared in the facilicy's
sschine shop using sazples subaitted by the Sacromantd Army
Depot. The sazplas wers of eight (8) diffevent vop cost and
prizer preparations on aluninum for seven saxplos sad sceel
for one. The top three t3) scrippers as determined by testing
were selected and tasted on aged sarplas provided by CARLTECE
froa Sacramento.

All samples were photographed after stripping. Group. a1,
and n area negnification photos ware aade. The groud and 111
photos ars more beneficial for obosrvation.

Sasod on results of the casting and visusl observation, the
three (3) best strippess wvere ns-211, $-26, and Quick strip #8.
§-26 perfarmed as well in 1il dilution.



3.1 Objectives

Evaluate paint stripping ability of comaarcially avelilable
stripping formulations relative to MS-1lll using coupons
cut frum coated pansls. Svelustion to be conduntad using
earefully controlled condicions that are similar to the
cold stripping, cold caustic wvash/ncutralization, frech
vater rinsing, and stesm/hot wacer lancing process
currently being used. After stripping, coupons were
visually izspected snd photographed. Strippers ware
evaluated and ranked £rom most effective to laast
effoctive. The two (1) most promising strippere plus
RS-111 wire used to evaluate coupoas from panels vwith
aged coatings.
ml'-c‘mm!ml“':i“'pu-hu
dascribed in Table %, oxcept for “sqed’ costings whase

1° = 34° coupons provided ware used as descrided in
Tuble II.

1 nel Description

Code Color  Material Priser Top Cost
A 1ight gray Algeimm Sine Enamel
» dark gray Alcainus Binc Chromate nasel
[ .vhite Aluninam Sing Chronats Enaeel
[} cresn Aleaisos rTimer Spoxy
[ plack Aluninus Epoxy Solysnide
| 4 black Alusisun Water Meducible Folyanids
-} black Aluminon Sins Chromate Polyenide
] bleck Steel Epaxy Polyemide



Table II Coupons With ~Agod® Coatings

Code Description
4
S %ator reducible epoxy primes. NIL-P=53030
[ ]
9 watsr base primar = MIL-P=-$)030. With
9 Coupon Epoxy top coat (no Wil Spec) msde
10 by tap plastics.
12 Water base primer (Nil-P-$3030), CARC
13 top coat (RL1~C-46168).
18
16 Water Dass primer (MIL-P=33010). uich
17 forest Green enamal. Top Coat (NIL-E-52790).
18

seripping formulations eveluated are describod in Table IIX

Table III Stripping Pormylations

Codg Descyiption Suppliex
4 0479-227 ®alco Chomical Coxpany
34 140641 GAr
f 944 8-26 Enthone, Inc.
v Stripeste Savogran Compeny
v tatait savogran Coospany
v Quick Strip %o. § nitchellegradford Chem. CO.
vz ng-111 niller-staphenson Chem. Co.
Vit ALM {at roOm temperatuse) Cakite
= ms OCakite
ALR (at 180°T) Cakits
Xz $=16 (diluted 1:l with weter) Snchone, Inc.
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Bangers were const.~ - hold eight (8} coupons for the purpose
of dipping coupons in .. sglutions using aipping tizas de~
scxibed in Tablo IV.

Table IV D.pping Times

Coda Ninutes
20 20
35 1}

Only 33 minute dipping time vas used for “aged” coatings.
3.2 Equipment and Supvlies

A. Band sav for cutting coupons

8. Drill press

C. A stcam/hot water lance capable of cperation st
approxisacely 220°P.

0. Thermomater
2. Laboracory tiners

P. Stalnless stoel beakers, capable of halding sppronima~
tely 2 gqallens.

G. Desiccator
B. Anslyticsl balance capable of waighing 0.1 »g.
I. A 9 gallon pail

J. Photographic equipment to provide lx and Tx photo=
graphs of coupons.

E. Bangers constructed of ltl’Lllloll steel capabls of
nolding eight (8) coupons. (See Oraving #l).

Lo ‘lcnnl. gallons of 30% caustic.

N. Ventilat.on fans

%, ° Gradusted cylinders capable of holding four (§) liters.
0. A micrometer capable of messuring 0.001 inch.
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A rack to hold coupons for steam/hot watar cleaning.
Supports for suspending hangers in seripping solutlion.

3.3 Couoon Preparatiocn

Cut 1° = 4° coupons from each 114° x 114" panel
utilizing eniscting holee in panels. (See praving #2).

Exanine each coupon for paint chipping along cut edge =~
reject coupons with serious chipping.

Using vibra tool, mark established codas for:

1. panel descripticn froa Tables I and II

2. stripper dascription from Table III

3. dipping time from Table IV on the back of each coupon.
Messure thickness of each coupon with a micromater to

the closest thousandth (0.001) of aa inch and record

as inictal thickness.

%ipe esch coupon clean with line frea cloth - it
appreciable amount of oil/greass, use cloth poistened
wath alcohol.

After cleaning, ploce coupons in desicecator, using
torceps, for at least ons (1) hour.

Using forceps, quickly transfer coupon to analytical
balance and woigh to closest 0.1 og within a 2 sinute
period. Record coupon weight as initisl weight and
return coupon to desiccator for storage.

3.4 Stripping Procedure

Bafore starting stripping procodure, be sure adequate exhaust
ventilation has been estrblashed.

rill a S gallon pail approximately Y full with tap water.

Using a 4L graduated cylinder, pproximately
3.5L of S0% ig tha fer to a 35.5. beaker

n
and cover with & lid. Record voluze of caustic.

Using a 4L graduated cylindar, mmasura )'.SI. of etripper
to be avai d thon transfor to 5.5. beaker and gover
* with 1id.

Repeat for esch dipping ting to be used. Record volume (8}
of stripper as initial volume.



1 )

Place one (1) coupon from each panel on specially
ted S.S. hangeri(s) pendod above each
beakar of strippiag solution.

fecord mbient temperature.

Lower hanger(s) into strippet, cospletely submerging
coupons, and start cionr (8) which have bosn set to
dipping times as de~cribed in Table IV. FKeap stripping
solutionis) covered during stripping process.

At and of dipping time(s) cemove hanger(s) from
seripping solution and allov coupons to drain briefly.

feansfer hanger(s) containing coupons to 30% caustia
solution using two (2) very brief in and out dippinge.

Ismediataly transfer hanger(s) containing coupons to

fresh water container and rinss using sevaral repeated

dippings.

NOTEs It is important to be cepetitive and consistent
during caustic and fresh watet cinsing staps as®
caustic will attack alusinum coupons.

After fresh vater rinse, remove coupons from hanger (s}
and place on rack for steas/hot water cleaning.

Using steem/hot water lance, naintained at approxisately
220°7, couplately remove any traces of loosa paint [3%° ]
from all susfaces of coupon (sl .

fecord sny periinent observations during the stripping
process and maks note of initial observation as <o
effoctivences of paint cezoval.

Be sure coupons arco completely dry by pat=drying with
clsan lint free cloth, then using forgceps, quickly
place coupons in dewi . ta, and stors £of
at lsast two (2) hours.

After stripping procoss is complete, cransfer stripping
solution from asch beakar into a 4L graduated cylinder
and record voluma as gifal volume.

Allow enough time for any solid seterisl to sattle to
pottom of cylinder then decant only clear stripper into
original shippang econtainec. Discard any stripper
containing residue material ia appropriate wascte
container.

Thoroughly wech all containers and squioment before
feusing = staan/hot water lance can be used.
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3.8 Coupon Evaluation

C.

After at least two (2) hours in desiccstoe, transfer
cocponis), using forceps, to analytical balance and
weight to closest 0.1 Do within a two (2) minute
period. Record weight as final woight.

Measure the thickness of a reprasentative area (type
of surface covering the greatest arsa) on each coupon,
with a =i , to the closast thousandth (0.001)
of an inch and record as final thickness.

visually insoect each coupon tor effectiveress of strip~

Ping and record observations based on the following:
(1) Percent (V) of top cost and/or primer cemoved.

(2) Distri~ution of remaining top cost and/or primer
expreised as localized, uniform, or random.

(3) Any pertinent observation partaining to tap cost
and/or primer resaining after stripping process.

WOTE: A grid placed over coapon divided into
twenty (3) equal areas, sach ropressnting
$% of tha tctal surface area, oay ba used
to determine % of top coat and/or primer
Temoved.

Photograph na
(1) Photograph each coupun using a ix cemera.
(2] Photograph selected area on coupons using &
9% capomm. Selected area is one with top coat
and/or primer remaining.
{3) tLabel all photographs with coupon rode.
Evaluate the surface condition rosulting from the pro-
cessing of samples chrough the stripping ogeration
ueing each of the candidate stripping formulations
and cowparg the results with those obtalned using MS-11l.
Based on recorded information, wisual cbeervations, and

svaluations, all stripping formulations were ranked frow
the most effective to the least affective.
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3.6 Btx ge _Usi s _Prow pangls

Evaluate the surface condition resulting from the
processing of samples vith *aged” coatings throuqh the
stripping procass using NS-ill and the two {2) most
promising stripping formulations os cecommended by the
contzactor and approved by CARLTECH.
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.0 DISCUSISION

The oontract betwean CARLTECE and INCOR was signad on
Saptember §, 196€S. The building on Pad 012 st the Wrightse
ville Beech Tost Pacility was selected for the testing because
it prouvided excellent ventilation., Set-up of the test ares
wag coapleted L(n September. Trial runs vith HS-1ll wese begun
on Octobar 3, 1988 using coupons prepared froa sasples received
€from the 8. Arny Dep All stripper formulations were

received by Octoder 10, 19€S. Aged coupons wers hand delivered
by CARLTECH on October 10, 1963. Testing of the stripping
forzulations was cuxplated on October 17, 1983. The ressining
evaluation including photogzaphing of the coupons was couplated
on Ogtobar 29, 1903, .

As part of the coupon avaluation, waight loss was dstermined
from initlal coupon waights and wuighes afear stripping pro~
codure. Coupons ware also evaluator! visually and phoengraphad.
Fhotographs taken of each coupon were il snd & Ix magnification
of & typical areas of the coupon. A group color photo of coupons
for esch stripper, after stripping procedure, ¥as also taken.
Nr. W, J. Rahn, CARLTICH, visited the facility on September as,
1903 to observe the laitisl set-up of the tast ares and to discuss
th; test procedurs and uodifications to the goatrast. Nr. Dewey
Oykstza, CARLTECK, and a representative of EPA vigsited the
facility on October 10, 198S. They dslivered tive oged coupons
and observed the sctusl stripping procodure.
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Rssults of testing the stripper formulations on the original
coupons vere comaunicated to CARLTECE personnel by telephone,
#r. Dykecra observed soma of the results during his visic to
the facility. Based on these discussions, the two (2) best
candidats strippers verc selected to tast oa the aged coupons.
Zt was further agreed that the third most effec:ive candidate
stripper wvould .c be tested on the Lged coupons because it
wvas rot effective on the panel with epoxy top coat.
Evaluation of primer removal for each coupon was not done
since the color of the primsr vea not Xnown. Thereforo, any
changes it would undargo ia ths stripping process could not
be evaluacted.

The sffect of caustia on tha original {aluaince) pansls wes
evidont. Wwhan most of the top coat and peiver ware rasoved
in the estripper, app iy the ic did i the bare
astal as evidanced by the betal's bright, shiay appeagsnce.
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5.0 wrsoLTS

Percent weight loss (gain), thickness loss tgain), and percent
top cost reamoval are given in the gollowing tables for esch
strippv:. NResults are showm gox esach coupon sample at 20 and
3% minates time in the stripping formulation. Comments are
given below esch table.

Aqed coupons were tested using us-111 plua the two (2) strippers
that gave the best results. Time in the stripping formulatica
for the aged coupons was J3 sinutes.

Table V in this section gives the purcent weight loss for sach
coupon by stripper formulation. Table VI givos the sversgo
waight loos of all couposs for ssch strippor. Table ViI gives
she aversge weight loee !nudmumm-mmm
two (2) beot candidste strippacs. A datinite relation Detwesn
-unuuuvuuxmuuoep.m:mdmu
oaen.

Table VIII shove volums loss of serippers during the stzipplng
procedure.

Saw data sheats are 1ocated in Appendix T. Observations and

comments are listed on these shaets.
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HALCO 8478227

DATE! l!-!.!!

Frrarl T -l -1
A=1=20 2.8) 0.002 100
A=1=33 2.70 0.002 100
8-3-20 1.21 0.001 100
8=1-133 1.7 0.001 100
C=2=10 1.86 0.00% 10
c-1-13 3.9¢ 0.002 93
0=-L-20 -0.39 * 0.000 ]
D~z~13 -0.6) ° 0.00d (]
£-1-20 -0.21 * 0.00L ]
E-I-33 -0.16 * 0.000 (]
Pag=2C -0.19 * 0.000 0
Pat-38 -0.18 * 0.000 ]
Gel-20 -0.28 °* 0.000 ]
G-2-33 -g.21 ° 0.000 °
H-1-20 -0.39 ° 0.000 °
R-1-19 0.34 v.000 °

20 ainutes = top coat removed onl
coupoas. Partially

3% minutes -~ same
Primer partially removed on girst and second

Weight qain observed £
removel of top coat at

coupons.

tzapped during otripping process.
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STRIPPED:  M=PYRCL DATE: 10-10-85

Coupon Thickness Loss % Top Coat
pCade 41y Weighy toes 1 In Inches Romovel
LA-1X-20 2.60 9,00} 100
A=IT-]3 1.99 0.002 100
Be11-20 1.39 0.001 100
P=I1-13 1.43 0.00l ’ 100
Cer2-20 2.58 0.001 so
c-12-3¢ 3.8 0.002 90
D=1I~20 ~0.79 * 0.000 °
0=r1-15 .59 0.004 ss
E-r1-20 -4.24 » 0.000 0
z-11-18 -0.20 0.000 ]
P=I1-20 -0.26 * v.go0 ]
P-11-13 -0.23 * 0.000 v
G-12-10 -3.33 * 0.000 0
G-r1-13 «0.20 °* v.000 o
H-31-20 -0.04 * 0.0c0 e
He12~1$ -0.009 * v.000 0

20 minutes = top coat resowed on first and second coupons.
Primsr partially remnved on first and second
coupons.

39 minutes = top coat removed on first and second coupons
821 partially removed om third and fourch.
Prinar partially removed on first and
coupans.

waight gain obeerved for coupons with sere (0) to minisel
renoval of top coat attributed to stripper and/or caustic
tzapped during stripping process.
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gmmigeen; DYTRONE S-26 — payg; 10-%-¢3
Coupon Thickn 1ss Loss $ Top Coat
Codn ¢ 1y weigns roes In [nches Rasoval
A=13%-20 3.09 0.002 100
A=13I~3S 3.53 0.002 a0
B-111-20 2.4) g.001 100
=I32-33 2.3 0.00L 100
C~112~20 4.83 0.002 100
C-111-28 .. 50 0.002 100
b=-I32-20 9.86 0.008 100
Det1z-)$ 9.87 0.00% 103
g=1x1-20 412 0.302 100
B~1I1~-1% 4.04 0.v02 100
P=212=20 3.93 0.002 100
PoIIX=13 4.46 0.002 100
G=112-20 414 0.002 100
Ge22T-38 1.94 0.002 100
B~-222-20 0.63 0.00% 100
H=-I1I~-33 .74 0.001 100

20 minutes ~ top coat snd primer semoved on all coupons.
33 minutes - top cost and primer removed on all coupons.
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STRIPPER: STRIPEEZE DATE: 10-10-8%

Coupon Thickness Loss § Top Coat
Cada 1y Weighe rops Ir Inc.aes Renoval
A=V-20 2.06 0.002 100
MIV=39 2.88 0.002 100
O=IVel0 1.41 0.001% 100
B=IVe]s 1.46 0.001 100
C=-tv=20 J.ue 0.001 13
C=Iv=-33 3.78 0.002 [}]
D=[V=-20 =0.07 = 0.000 '}
D=[V-)3 -9.08 ® 0.000 o
FeIV-20 0.02 0.000 [}
E=lv-38 0.04 6.000 °
P=Iv-20 e.02 9.000 [
PeIVels 8.0 0.000 0
G~IV=20 ¢.0] 0.000 [
G=1Va33 0.04 0.000 0
B=LV=-20 -0.02 ®. 0.000 9
Betve33 =0.02 h 0.000 [J

20 mtnutes - top coat removed on first and second coupons,
partially od third.
Soms primer removed on first snd second.

33 ninutes = Same as above.
Veiyht gain oLserved for coupons with zero (0} to minimal

Femoval of top coat attributed to stripper and/or caustic
trapped during ceripping process.



STRIPPER: __ KTYZIT

DATE;  10-9-03

Coupon Thicrness Loss S Top Coat
—td Meight Loss In_Inches Removal
A=V=20 2.62 0.001 100
A=V=33 2.28 0.001 100
8-v-20 1.49 0.002 100
8=V=33 L.50 0.002 100
CVe20 2.29 0.002 50
C-v~33 2.3% 0.002 70
0=V=20 0.14 0.001 0
D~V-13 0.08 0.001 e
g-v=-20 0.03 Q.000 [
Z-V=33 0.¢? 0.000 o
PeV-20 0.08 0.0a0 [ ]
P=V=3% 0.08 0.000 []
G-V=20 0.06 0.%00 [ ]
GeoV=33 0.07 0.000 °
R=v=30 0.01 0.000 °
K=V<33 0.0 0.900 [

20 minutes = top c3at removed on first and second coupons,

13 mainutes - same as sbove

pareially on thard,

ficse and second.
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STRIPPER: QUICK STRIP 8 DATEZ; 10-10-03

?;:::_ Loss mt:_k_'!:;_:o?'. ' r_.z;::‘
A=V1-20 .57 0.002 100
A=V1-3S 2.64 0.002 100
8-vz-20 2.0 0.001 100
B-v1-33 1.81 0.001 100
C-vi-20 " 0.002 9
Cevr-313 4.69 0.002 99
D-VI~-20 0.3¢ 0.000 b]
[ p &1 9.78 9.008 100
2evi-20 4.25 0.002 100
| 2 pt } ] 4.0 0.002 100
P=VI-20 3.97 0.002 100
Pav2=33 4.22 0.002 160
GeVI-20 4.58 0.002 100
G=VI-33 6,31 9.002 100
HeV1-20 0.63° 0.001 100
ReVT-3% 0.66 g.00% 100

20 ninutes - top coat remowud on all coupons except D-VI.
Primer partially removed on first ] coupons,
not removed on ¢, and removed on ather coupons.

33 aminutes - top coat removed on all coupons

Priner removed on all excopt A-V't-”. _B=VI-1S,

and C-VI-3}3
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STRIPPER: ns-111 91 pare;  10-3-8%
Soes |3 weigns pous | Tin inchas | | Removal.
A=VII-20 .08 0.001 100
A-vezels 2.%2 0.001 100
B-vrr-20 2.99 0.002 100
8-vII-3S 2.83 0.002 100
€evit-20 .9 0.002 100
c-vEz-18 .00 0.002 100
| 0-vI-20 10.20 0.006 100
D-vrI-3s 10.16 0.006 100
E-VII-20 4,033 0.003 100
Z-vI-38 €.023 0.003 100
P-vrr-20 .37 0.003 100
P-viz-13 R 0.003 100
G-vII-20 4.94 9.002 100
G-VIL~3S .9 0.002 100
M-vIL-20 0.6 0.00L 100
R-vIZ-33 0.63 0.001 100

20 minutes = top coat and primer removed on all coupons

33 minutes = same as above
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STRIPPER: nsS-111 82 pATE; 10-9-13

Coupon Thackness Loes % Top Coat
[Cade & 19 VWeight toss In_Inches Renmoval
A-V1I-20 3.36 0.002 100
A-VII-]}S 3.08 0.002 100
B=VII~20 2.80 0.001 100
BeVII-)$S 2.5) 0.001 100
C-v1I-20 4.63 0.002 100
C=ViI~)s 4.61 0.002 lo0
0=V3g-20 10.1) ¢.00% 100
O=-V13-33 9.73 Q.003 100
E=VII~10 6.2 9.002 100
E=V1I-18 4.13 0.002 100
r-viz-20 4.31 0.002 - 100
P=VII=-1$ 4.52 0.002 100
C-¥11-20 4.19 0.002 100
CeV11-39 4.40 0.002 100
HV23~-20 0.77 9.001 100
R=-VIZ-33 0.19 0.00L 100

10 minutes < top cost and primer removed frem all coupons.
33 minutes ~ same as above
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sTrzppEn:  OAKITE ALM oares  10-10-88

mmmg_!_, Loss nt:":':::.'f" * ::-:gs::g
A=V1IIX=2 2.14 0.001 100
n-vm:-:sl 2.56 6.002 100
8-v1az-20 2.27 0.001 190
B-virz-1y .50 0.001 100
C-‘"!!-zﬂ] 1.26 0.001 23
cevirz-ds| 1.17 3.001 23
D‘"l!-zbl 0.0%6 0.000 Q
D-“!!-’S' 0.074 0.000 0
z-vux-zol 0.087 0.000 [
l'"l!']’l 0.048 0.000 0
P=-vIlI-20 0.051 0.000 0
P-vIIz-38 v.061 0.000 o
G-VIIZ-20 0.06¢ 0.000 v
G=VIII=-13 0.06) 0.%00 ]
HeVIIZ-20 0.022 0.000 °
H-V111~-)$ 0.01) 0.000 ]

20 minutos - top coa
parclally on third.

irst.

33 minutes = same a0 above.
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STRIPPER: OARITE PFHS DATE: 10-14-8%

Coupon Thickness Lose § Top Coat
1§ _VYejght [ons In_Inches Recgval
A=IX=20 3.96 0.00L 100
A="X=13 4.26 0.001 100
Be1X=20 . 0.001 100
8-IX~13 .21 0.001 00
C=1X-20 5.1} 0.00% 100
C=1X-13 .95 0.001 100
0-1X-20 0.32 0.000 [
De1X~13$ 1.28 0.000 []
E-IX~-20 2.90 0.002 %
B=2X=1% 0.19 «0.001 ** |, 50
P-1X-20 4.50 0.001 95
P=-1X-18 2.48 0.001 50
G-IX-20 0.6% +0.002 °* ° 20
G=IX=19 2.96 0.001 10
ReIX=20 -0.08 ¢ 0.0, °* °* 0
HeTX=1% 0.70 0.001 100

20 minutes - top coat removed on firse, second and third
coupons, partially on fifth, gixech, and seventh.
Prioer removed on Lirst, second, and third.

33 ainutes = same ae M

Meight gain observed for coupons Vith tero (0) to winimal
removal of top coat attributed to strippec and/o¢ caustic

trapped during ecripping procass.

Gain in thicknese ls attridbuted to uniforw tudbbling of Cop
coat ducing stripping process.
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STRIPPER: OAKITE ALN —  DaTE: _l0°16783
¢ 180°r
il O el
A~X-20 3.14 0.002 100
A-X-33 3.17 0.002 100
B=X-20 2.26 0.001 100
BeX-)3 2.28 0.001 100
C=X=20 4.82 0.002 100
[ T3 4.80 0.002 Y]]
D=x-20 -0.32 ¢ 0.000 °
0-x-18 -0.37 * 0.000 0
z-x~20 3.18 9.002 100
E-X-)3 3.0 0.002 100
P-X-10 a.83 0.002 100
|#-x-33 3.06 0.002 160
[c-x-zo 3.7 0.002 100
El-n 3.79 0.002 100
Ll-x-u 0.62 0.001 100
E-x-ss i 0.67 0.001 100
20 minutes = top cost and primer temoved om all coupons
exaapt D.

33 sinutes = same as above.
Weighe gain

P’
vel for

with zero (C) to minimal

fomoval of top coat attridbuted to stripper and/or caustic
tzapped during stripping procesc.
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STRIPPER: g+16. 111 dilution OATE: 10-17-8%

AGED COUPONS
o PO vl I
=113 4.64 0.020 100
9-111 1.88 0.020 100
1)=-112 6.04 0.019 100
17-112 5.47 0.020 100

Top Coat and primer romoved from all coupons.
Dipping tisme in seripper - 1S ainutes.
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STRIPPER: __MS-lIL DATEZ: _ l0-17-63
AGED COUPONS
Coupon Thickness Loas $ Top Coat
Coda 8 19 Vejaht loeg In_Inchas Removal
[T 244 2.81 0.019 100
8-vIt 3.29 0.017 100
2=Vl 4.28 0.019 100
16-vIT 4.36 a.017 100

Top coat and prissr removed frem all coupons

Oipping time in seripper = 33 minutes.
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sTmIPPRR: $+26. 111 dilutlion DATE: _ 10-17-08%
Acxy Coorows
Coupon mm-:.l.an 1) m::
=212 4.64 0.010 100
P=g1T .00 0.020 100
13-112 6.04 9.019 100
L7-312 8,47 0.020 100

Top Coat and primer rasoved from all coupoas.

Dipping time ia stripper = 33 minutes.
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STRIPPER: QUICK STRIP ¢8

DATE: 10=17-18

Acr_couvons
Err i I v I
[k s 1.20 0.021 -100
10-vt s.48 0.019 100
l4=vy 4.26 0.020 100
18-v1 5.93 0.020 100

Top cost and primer removed fron all coupons.

Dipping time in stripper = 13 minsutes.
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TABLE V PERCENT (1) WEIGHUT LOSS

2 Coupceis PROM 113° = 314" PANELS

Aversga of duplicate zuns
— 3 B D & v G x
20 |as | 20 )] as |20 3s | 20 | as 20 | 35 |20 [as | a0 fas Jae |as
-
Vi1 3.0 3.0 2.9| 26| 0} arfrcafroo ] o2 ea] a5 ] e 05 for] e
1) 23036 ] 2a) el an ]| es] oo 00 e | e0] s0fas | ea]re]or]en
x1 3.0 ) a3 | 29 2.2 s.o | solreefine fao | a6 e as | 3.8 3] o2} 00
v 3.6 2.8 2.2 1.8 4.3 4.7 6.5 9.0 4.4 4.} 4.0 4.2 4.6 4.9 0.6 0.7
by 0] es ] 3.9] e2] s} s.of odl 1.3 lae ] 0.2] es]2s | e.v] 2000 ]0.
x 3032 ] 2af 23 ea| an]-o3f-ca|r0] 2.0 as] o | 3.6] 3.0 ] 06} 0.2
5 2] 3.0 ] 1.a] ra) 2.6 ] .0)-0.8] ¢.6 |-0.2 |-0.28-3.3 ]-0.2 [-0.3 |-0.2 }-0.2 |-0.2
vz 32 a6] 23] 26l as | 12l o] or for ] o] 01} en | 02| 0.2 feoa [0
11
t 23] 23| 1.2} 1a] a0} a0]-0.¢}-0.6 |-0.2 ]-0.2]-0.2-0.2 |-0.3]-0.2 ]-0.04 }-0.3
v | ae)as | aafas] sa] a.6]-00a]-0.0 {our Jco.a]co.a ] 0 Jco.1 {<o.d [S0aa [%0n
(a
v laataal astashanl 2sl oaloaloal el oealoal 0l 0.1iconlconn




TASLE VI AVERAGE FERCEWT (%) wercHt LOSS

FOR COUPONS FRON 114" x L1Y4° PANELS

§ AVERACE S AVERAGE § AVERAGE
cobe STAIPPER TOR 20 NIN. TOR 1S an. FOR TOTAL
viz ng-111 * 4.3 4.3 4.3
b 24 $-26 4.2 a8 [ P9 ]
diluted 1:}
44 $-2¢ 4.1 4.2 s.19
iz Glle%.ltl'l.’ 1.9 4.1 3.9
ALn 2.9 2.8 2.9%
YT X 4
= ms 2.7 2.6’ 2.63
} 44 K=-Pyrol 0.8 1.6 1.2
140641
v Stripeetze 1.0 1.0 1.0
z ¥alco 0.0 1.1 0.9%
14T8=-227
v Kuesie 0.8 0.9 .93
viIe ALN 9.7 a.8 0.7%

* Avarage of duplicate runs
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TABLE VII PERCENT (%) WRIGHT LOSS FOR AGED COATINGS

Coupons Coupons Coupans Coupone Ave —.

4 k) [ [ 9 10 12 13 14 16 17 18
vIr |2.08 3.3 4.3 4.7 3.8
34 4.8 2.9 6.0 $.3 4.0
I 2.2 5.3 4. .0 4.3

Erratic results for coupons within each group vas attributed

to a combination of top coat and primer on the dack side of
each coupon.
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TABLE VIIT VOLUME [OSS DURING STRIPPING PROCZSS

grRIPOER

Balco ¥4TB-227
GAF WePyrol
Enchone 8-26
stripeese

Kuesie

Quick strip I8
ns-111

Oakite ALN § R. T.
Oakite FHS

Qakite ALM ¢ 1t0°F
8-26, 1:1 dilution

74
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6.0 CONCLUSIONS

6.1 Based on ths test evaluation, vaight loss, and visual obser~
vations, the stripping formulations were ranked as indicated

below,
PANKING OP STRYPPIWG FORMULATIONS POR
COUPONS PROM 114° x 114° PANELS
RANK cooe STRIPPING PORMULATION
1 444 nse111
3 Xz $=26, 1:1 dilution
3 334 s-26¢
4 v Quick Strip 08
L] x ALM 9 180°F (Osxite)
] = FHS (Oakita)
? 12 N=Pyrol 14641
L] b4 Halco 8478-227
9 ™ stripeeze
10 v Xutsgit
L 34 ALN (Oakita)

The stripping abilitias of MS=-111 and §-26, diluted lil, were
almset identical. Howsver, NS-lll was just as effective at

20 mirutus as it vas at )3 minutes whereas, the S-26 vas more
effective with the longer dipping time. Quick Strip I8 vas

wvary ffective on all coatings at 13 minutes dipping time

but had very litile offect on the epoxy coating (penel D) at

10 alnucas. ALN at 180°F was very effective on all coatings
except the enory (panel D] even at 13 minutas. The remaining
stei wers wvare very inaffoctive on apoxy and polyamide coatings
(panale D=H). MNost strippers, excapt for ALH (room tempsrature),

wegw foirly effuctave on the anamel coatings.
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6.2 nS-111, $-26 (1.l dilution) and Quick Strip 08 were selected

for evaluation on the ajed coupons.

Each strigper removed 100

percent of the top coat. Pricer was u_.-o resoved. Most of the
top coat vas removed vith MS-11l and 3-26 prior to steam

cleaning. Remaining top coat on panels stripped with Quick
Strip §0 vas removed during steam clasning.

RANKINCS OF STRIPPING PORMULATIONS FOR_ACED COUPONS

e cong
1 vig
2 44
3 v
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7.1

7.2

7.3

7.0 RECOMMENDATIONS

A ————————————

since Cakite ALM at elsvated temperature gave satisfactory
the d, additional

PRy

gesuits on all coupons P
evaluation msy be warranted particularly since it doss mot
contain phanols or methylens chloride.

Oakite FHS showed soms top coat remaval on all coupons except

the epoxy coated. Therefore, it may wvarrant additional
evaluation and is slso free of phenols and msthylons chloride.
Any future testing should include coupon subaittals with only
the primer coating and bare matsl coupoas 80 that & more thorough
evalsation of primer removal can ba made.
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APPENDIX C

MATERIAL SAFETY DATA SHEETS

MATERIAL SAFETY DATA SHEET

R.1900, New Haven, CT 06508 e,
w:m1m Paint Stripper AR s G T y
H/A I R/A

\ 4

SECTION Il - HAZARDOUS INGREDIENTS

LTADITR PRASSAVATIVEA, & soLvenrs [ | TLV ALLOYS AND METALLIC COATINGS % | B
Neupers SASE METAL
caTALYSY aiove
Youcie MCTALLC COATINGS
Lvewrs 2‘0‘;‘:0‘:%::0- CANE FLUR
ADDITIVES OTHERS®
omeans
MAZARDOUS MIXTURES OF OTIHER LIGUIDS, SOLIDS, ON GASES - “‘,},T
(This i¢ mdbulos shbrdy —» Chlorinated Fydrocarbon < [0 250ppa}
Aliphatic Actd < ps | Sppal
Fhanol < [0] Sppal
f
SECTION 11} . PHYSICAL DATA
BOMLIve sower vy 13997, | wacwic oravity my0enp N 1.18
VASOR PRESSURE pwes $0.3 approv. = Hg nEACENT. VOLATILE ﬂg,; : 33!
VASOR DOV (ainey - 'ivnmumon 3!!;
JOLURLITY i waTta oluble

APPIARAKCE AND COON Dark brown liquid vith stroeg, shsrp, phenolic odor.

SECTICN IV - FIRE AND EXPLOSION HAZARD DATA

PLALK POIT (Mornad veod) Rone FLAMMADLE LIMITS (nLox! [V g [
% 1n a fira - Posu, 0O, 1100°F.

s ettt sty —————
BIRCIAL, FING FI0TING PROCEDURES

‘ "'h:‘.“'n‘:'lf':'.‘n' ot 21%a potnt; but efter me or constituent has baeen
cowpletely evaporated, residue has flash point of 156°7. (open cup)

PAGE (1) (Continced on syvarss side) ::I-:ﬂ':lwﬂ
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SECTION.V - HEALTH HAZARD DATA

nuaelnev AND PIRSY A0 PROCEDY

| EXTERNAL 3 Re-wn !ﬂlﬂlted s!gi {ng {mmedi E 1y, n% h at_h ;oo% vne§ for_
, us ardas vith godp and water. ate

T Satiov-atts - oF 5 wo. ' TN
SR L. SO0 B y 0 AN

" :_Remove to res alr l. ertif 1c1A :ea T xat ona nd_oxygen "““:m

SECTION VI - REACTIVITY DATA ' '
STAssTY [y——— CONC MONS TO AVOID

sTARE x
WCOMPATARIGTY [orrials 16 sald) ™
AsaTy * Oxidizere, alkslis
AL .mnmm
hydxacaxtone
RAZARDOUS MAY BCCUR CONOIT Voo
FOLYMERIZATION
WiILL NOT OCCUA X

SECTION Vii-. SPILL O3 LEAK PROCEDURES

m? GE YAREN 1 MATER ATAAAIID ON M LLED

i8li=centaiond breathing goparatus

SNA!.L SPILX.S ; 1_52 VYRa ¥ipg up 555’
xno ltd ll'... awun or .l’ﬂ"

elnud in guitabla nbaorbent.
oul ol wate

(Tp Gut of WTeT ]

su -' » reachas watar su .u:xg or uer Mtgl er aug ties

Miwﬁmz%ﬂrﬁﬁ-ﬂmﬁﬁwm.m

] SECTION VIl - SPECIAL PROTECTICN INFORMATION
o Tyre for organic vepors.

VENTHATION ventiiation is'noc : -
MICHARICAL {Genecl) - OTMER ——
I B ————— 1
Ve Yes, Tubtbar I'"' mum‘m Yen, face shield
m PROTICTIVE LQUIFMENT

Protective clcthing oz aproa, boots

SECTION IX - SPECIAL PRECAUTIONS
u':ﬂf:a'e? (1] ';?::c'x':':":'\'ﬁ"pon on._ Score at max. of 100°F. Avoid ekin contsct,

e 'O Rxothermic zoaction wvith ‘strong oxidizing agents.
PAQSE (0 Form OSMNADY
) Inan Row. ey 72
i0/79
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ws-111

U.S. DEPARTMENT OF LABOR O oo S4-R 1387
Occupational Safety and Mealth Admnustration

MATERIAL SRFETY DATK SKEET

Requwred under USDL Salaty snd Hesith Reguiatians for Shep Reparing,
Shinbuilding, snd Shiobreshing [29 CFR 1915, 1916, 19171

¢

SECTION |
VAU ACTUNE S} Na™s CMERGENCY TELEPHONE NO.

Nillar-Staphenson Chemical Coxzpany, Inc. (203) 763-4447

et steom e et cxmten
ADORELIN I\ onem e Sinat (il .\uv.‘--l 218 Conse!

orge Washington H Danbu Connectiecut 06810
CeA S*o¢ippileablo  rtxeurs e e
R applicable i IS¢ applicable

{ SECTION Il - HAZARDOUS INGREDIENTS -
AT PRETARVATIVES. & SOLVENTS | % | JL0 ALLOYG AND METALLIC COATINGS % | s
movenTs sasE METAL
earac oy ] {0 jawovs
vemaLs N | METALLIC COATINGS
SOLVENTS “0"!71.%1{9;"0‘ '"‘".';T:E:&' on coa
aomTIvgy . 1 | oreans
“wwe:  Formic Astd .m'——‘!_ 18=5_'103 S erm ‘)
NAZARDOUE MIXTURES 0F OTHEA LIOUIDY. SOLIDS. OR GASES % | et
Phenol £ASS_108-98:2 i ﬂ“’,,,l_s..p.

L ]

[ B':ud on QSEA's valuo of 500 pps for Mathylens Chloride. HUownver, 4&.
can~Conbavenco—~eb-5, 1
a valua of 100 ppm for hathylese Chloride vhich would ytold a TLV of~22 ppms for

i SECTION |11 - PHYSICAL DATA =
sowing soe e,  initial 104 | $PCCIPIC QUAVITY w3001, 77°% 1.2~
vasos secatung marey  §8°P $40 | DEASSRT ST 90 —
vasonoewutyaimenn . 62°P | 2.93 [t atfor o "l tattial 0.6
SOLUBHITY th WATER lIodcnu ) pR @ 1.3

asegacancs amo wooe  Volatile liquid with chazp asid odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

[ "l FlemaabTa t(1 807. aveporated TPCARGAA®LL LTS e
R T0UIBNng LiLiia

MR CiaL Fillh Fextited PROCELVPLY

MUBUAL PINL AT LXMDMNON nALALL,

PAGE Vs IContnued on revarn -t Form OSHA20
oo Moo 2
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SECTIONV - HEALTH HAZARD DATA

VHALINOLO LisntY VALUS d!vnpouici Tesldua: SKIn sensitivity S ppa (eatimated) ‘
ze,

vn"c%m%#wwmmm——

he _naussn _and digsiness—Skin
vill cause lm‘:dt::c taing sensstion. Eye contact will cause extrems and

RGLMNCY AND FIRET AID PROCEZOUALD

bemSkin_contact: P! ngh uith . cOplous-——SRouto=tL-Yater-ond-appiy-a-vot-drevsing—of-5i-]
solution of nod{ua thiosulfste. Treat as with acfid burns and fo! medicpl advis
Eye contact: Fluah eyes for 10 - 15 minutes with copious emounts of wataxr and
bdznediataly consult g phyaicien.

SECTION VI . REACTIVITY DATA

CONOITIONS TO AVOID

STARLITY URSTASLE

svasnz xx
NCOMPAT ~81LITY ‘Nerensis tv o wd)

WAZARDOWE DECOMPORITION PRODUCTS

pold-and sttt
CONDI L v

wiLL NOT OCCUR =

HMAY OCCUR

BAZARDOVS
FOLVMLAIZATION

SECTION Vil ~ SPILL OR LEAK PROCEDURES

STLPS TO OC TAREN 18 CASE WATERIAL 1B ALLAASLD OR SPULLKD
i 7. rata

Neucraiize residus with S goda solution and remove to contaiaexs for disposal.

ol uater

st ———————
wALTE CISPOSAL s\ »4C O

0681-L38L0]
disposal contractor,

SECTION VIl » SPECIAL PROTECTION INFORMATION

| NOFRAYIRV FEOYECYION Speer/v iype] under condlticus of low ventilatica
—-I0dapandent,

v ATion . Yorced aig soncancen?s’[a e aress,
highly MECHANICAL, Il meved) GTrER
ROTLETIVE GLoves Viten, acid vesistant e ;’.:e'e‘ c:l.nol.“ 14

Ovel A PROTECTIVE BQUINM AT

EBye fountain, Shower station, Protactive sorens .

SECTION IX - SPEC!AL PRECAUTIONS
[ FRECAUTIOND TO BE TAREN 1 RANDLING AND BTORING

__Waar rubber epron or progective clothing.
OTHLA PREACAUTIONS

Opan_cootainers carefully and only wh
. uith other golvents.
A ikeD A.—l-l 10 .;9—3."5—"" T e " ———r

K pr. . .. i
BY ° Dedorah Chucte Deboend Clle, - . -
Chief Chenmist —
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Wby WS ML ITNIDISE Wé Sm oo

Occupotions! Sstety ond Heslth Adralaisvation

MATERIEL SAFETY DATA SHEET

Mwmwummuum
Shigtulicing, and Shipbrosiing (29 CFR 1918, 1916, 140

SECTION ¢
HANUPACTURLAS BIAME SAMEAMENCY TEALMONE N0,
MITCHELL.CAADRORD CEMICAL (0., INC. = . ol (03 ave-oen

&F

$°°0, “Dox 165 = ¥ Y OR460
CHMEMICAL NAME AND SYNONYES vuuur;::;m

i — [ihylone Charide hesa acidic salusion—
SECTION - MAZARDOUS INGAREDIENTS

pamrs, pessanvarves.asowviars | % | TV, |7 auov asomivaLc coatiuag s .'E

"OMeNTS HASS METAL

CATALYSY ALOVe t

o seTatusc coarms

SOLVENTS PHLER vﬂﬂ. M

ADIVIVES [, 1]

[ovac

MAZAROOUE MIXTUIES OF OTHIR Lo0ed, 0LIRE, OR [V ] L) I“ﬂ'
eontains an acid

SECTION 11} - PHYSICAL DATA

POtLINE oY (V) KR WECIPIC GAAVITY PHO*) 1.11
VASOR PREIOUAS tum 40d  gpproy 350 gﬁw‘."ﬂ

VASOR DRIMTY (AINe3] " 2,98 5'%"" than 1
SOLMOR ITV 9 WLTRA srtial .

APPRAKARLE AND 0008 Hea coloriess

SECTION IV - FIKE AND EXPLOSION KAZARD DATA

L e — P e =

——— —

[Ty T LT T
|t r——————T—————
S5¢ CIAL FIRE P10MTWE PROCEDAMRED

- -
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edld LA JATTALSS 30 andisuZod
Tx2dust, not dilutions of uvroduot.

ios cthes US. LCPARTMENT OF LABOR § oo Aassems
-.umwm" Occupetional Sadety asd Hesith Administration R e

T MATERIAL SAFETY DATA SHEET

Regeired uncer USOL Seety and Maskh Resulstions for Shin
Shichuliding, and Shiptreskirg (29 CFR 1918, 1916, 9

CAXITE GAMERGENSY TEAENGIE Ml
— FRIDOCTS, TMC. (201) 464~6900

: gy

SECTION It - HAZARDOUS INGREDIENTS
PANSTL, PRESEAVATIVER, S SOLVENTS | | VY ALLOVS ARD KEITALLIC COATINGS 8 | an¥
SomenTs sAsEmETAL
CAvALYS? MLOVE
voeois UETALLIC COATINGS
soLvENTS O] SIARA waTaL
ADDITIVES one2ns
OTHERS
HAZARDOUS MIXTURSS OF OTIES LIOUIDR, M 0 aAsTy . - E
Tridueyl phocphate <5 ]0. 27PN
*  Furfuryl alcohol £} 10|10PPM Kokir
Monoothanslcuioa ) 10| 3 vPK
Sodiua hydroxido Zng s ﬂ
- SECTION Il - PHYSICAL DATA ‘
SOWING FONY ('v.) Unknown | 1eciP1c anRAvIVY pey0ery 1,043
VASOR PRESCURS tam Hod Unknown | SERRINT. SoLATHA
VASOR OINUTY AlRe1) Unknown | TVARORATICH AATE
SOLUSIITY 9% waATER Complate| pi at full strength 13

APPSARNICE AND CODR Brown liquid; alcohol-type odor.

SECTINN IV - FIRE AND EXPLOSION HAZARD DATA
an--—n.m. to 185°F. T !Ml”mm WA j= { —
W

Carbon dioxide, alcoliol foen, dry chemfesl.

Eirg:'c; .ﬁ ve:r %?amrd proteetive clothing including proper

rorpiratory protaction. Nitrogeu owides can “¢ evolved.
| liche Waoun. Vare¥ WWiborates off, remsining solveats nay have o flash

L __potnc ox be burnables*r~° "
PAGE (1) 49-CD~190 o Conviamed en kel ‘ .

- ¥/A = Hot spplicadle 11/28/83 Bea, theg 13 °
ERPORTREEEY «
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Oskite Stoipper ALM

SECTIONV - HEALTH HAZARD DATA
[ TWALSIOAS AT VALS  pyeyres uaknown, Ses Sectics II.

.-}; ’_‘ .,“v ' ..:..A b hAXY Pralonged. B . an
s n ‘; n o gh vapor concantrations DAy causo
o-cu:ncvmﬂuvuuwm
lamediacely flush eyes with plenty of weter for et least 19 l!l\uigg', gat ﬁ‘cg
water. ve cotl nate

atteution. Wash skia thoroughly with water OF £0ap &

SECTION VI . REAGTIVITY DATA

TALS %
SMCOUBATABLITY it Acids agd oxidiring agents, nitrites ot nitretss.

MMMF%M_______GNMG and nitrogen oxide.
MAY OCCVA CONDITIONS YO AVOID

HAZAANOUS
POLYMERIZATION
with, NOT OCCUR

SECTION VI - SPILL OR LEAK PROCEDURES
AATCRiAS '8 REARASLD OR SALLED
STEPS TO 65 TAREN N CABE MATGAIAS. (6 X A4 soccbeat Ttere for
disposal. L

VARTE CrGIAL e Cbasrve all fedoral, state and local egulaticus.
Haul awsy concentrate.

SECTION Vill - SPECIAL PROTECTION INFORMATION
i air oupplied meck may bo needed in confined arean.

VENTILATION P.ovida sdequatg ve € or ronoval o “vapors,
MECHANICAL, [General) orHEn

PACTECTIVE GLOVES EVE PROTECTION

Izpervious gloves I Safsty goggles

q
Y "x'-Sn"'f' w.e'm;-::unun clothing: face shicld.

A

Reconmend eye vash and csfety]

SCCTION 1X - SPECIAL PRECAUTIONS
I —— v
i:t‘)'ing:t'l‘c?: 'ir'-"&‘”‘zei"", [ an .a%thl.ns. Avoid bresthing vapor. isa enlz
Suituble for

with adsquate veatilation. Uash thoroughly after handling.
"OTVA FARCANTIONS
| genersl {ndoor storage st poderage tesperatures. Kenp swol from acids, oxidisin
agents, hoat or open flame. KERP YROM FREEZINGC. Restovss on B
|_kzaa consaioac clossd wnco ool in vae
PAGE (2} R Fam OSHA~
: The info.mation herein 98 &1 P

tn good faith, but no varranty,
exprossed oF inplied 4o mads.
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=

-my3 data pertalns to uneiluged

ue srodust, not Ailutions of produot.
& o PO UL DEPARTMENT OF LASGR Y e
oo o e Oosupetionsl Sataty ond Hesith Adminkyetion

=" MATERIAL SAFETY DATA SHEEY

Muwtmmmmwmm

Shiobusdding, and Shigtresking (29 CFR 1018, 1016, 108"
. SECTION |
CANUFACTUSTA™S AME EMERGENGY TELLIDNS N0,
CAKITE FRODUCTS, INC. (201) 464-6%00
_T‘FEWWJ .
CHEMICAL IoAkiS AKD §YNOSTVALY TRAOS NAME AND § YNONVSS
Oskita Spripege FHS
FORRRAL VIRLY |
Solveot-acid | Proprietary

SECTION Ui - HAZARDOUS INGREDIENTS

PANITS, POSIIRVATIVER A B0LVENTS |8 | WY ALLoYs awo tTacLccoanes | | (O |
FOEENTS SAIE MEPAL
CATALYEY ALLOVE
Vet HETALLIC COATINGS
COLVENTS StmlF 10| TAEA METAL "
ADOITIVES Tl RS
oTvaRs
MAZARDOUS MOCTURES CF OTHER LIGLLOR, S0LID0. GA GASES 8 | e |
Butyl cellosolve CAS Mo, 111-76-2 . 18| 2577
Yormie scid CAS lo. 04=18-6 15| SPPA
Uydrofluoric acid CAS ¥o. 7664-39-3 <3| IrPM
“Dilsobutyl hatone CAS He. 108083-8 Py p—

e Dodoaplhensanc Sullondo. Actd CAR 0mn2T1 Linilad
SECTION LI » _'NVSICAL DATA

BONNES POWT (P Unknown | PECIOC SuaviTy 0n0e1) 0,978
VAPOW PREIIURE M 15 Unknoam :’,’:;:;-_ﬂ:j"“ S0z
VASOR OBMITY (AIR=1) Joknown | TUAORATION AT o)

SOLVBIITY I WATER WA pH at full strongth 1.0

asvianancy Mo cvon  Clear amber liquid; acidic odor.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

[FORE PoT Gawad vl 130°F., Ten Closed Cup | Donect UMMy ot e ot
——s —
Alcoho

GPECIAL, PIAR PrONTING PROCLDURTS

VR, FIRG ARD GXMONON RAZALDS  Koop sway froa oxidizing mstariale.

108-PA-124 {Contined on reveres sdnd 7729/83 OSHA-ZD

PAGE (1) Porm
W/A = Bot Applicsdbla o, Chay 78
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Oskita Stripper FHS

SECTION V - HEALTH HAZARD DATA - 1
DUMTVALYS  Mixture: unknown. See Su_r.ion IT.

MO Sy SCTNISISIORY
Contact with md gkin causes severe burns. Inhalstion of concentrated
© wvapors 3 ui“ causes irtitation of mucous LebTAOSS &nd ©ay cauce headacha,

m“nmmm See attached gheat.

SECTION VI - PEACTIVITY DATA
CONOITIONS TO AVOID

Direct sunlight, hoat and
sTams x open flemes.

SECTION Vi1 - SPILL OR LEAK PROCEDURES
W “' “:t'tn, .a";é.‘,:"‘:' gr .at\cr abeo:ﬁu naterial and up, then wash

LD dapyerert gud vates. Frorile cjesusca venctiardon: Eoolovots clomlas |
lupmy!mopufhuu:lhut sources. ‘
| WaSTH GIasCRAL WETWO0 Obse-va all fuderal, otats and local regulations.
Concentrate should bec hauled svay.

”

SECTICN Vil - SPECIAL PROTECTION INFORMATION

SEBYIEYRH Rpeclly 9
gemp———— DAL
VANTILATYIA Provide ad paintcin lavels
b of .?u.' rs ot nists bolow TLV. oren
h!. Tvious lm e seo o Slfuty_mha

'?&.":’-u or ‘othor suitable toctive clothing: &M

SECTION IR - GPECIAL PRECAUTIONS

Befors opaning, relieve

aliiekan 15 z =14 1°0).

in os¢

any presgure build-sp by looseaing closure slowly. Keep container closed when rot
PAGE (0 Porm OSRAS
o0 1040 Sun, tey 72
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&D&mmw

ot et Material Safety

ey

e D e o v o4 omasmtreaens

Data Sheet
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£.0. B0z 1M
Palnessille, Ghie AOT7
froswt Name
Tatmiene Ml eride
e
010N esenetiane (Otfll)
11 MIMCNS DIGEOIINTS
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Mthylene Chloride

Pap2oers

1l Mvsice, an

Slig foin, 1O = iy
9.6 (100Y)

Sowifle Gravity l!ihﬂ
.R

Yomer Omsity (Alret)
.9

S Yelatiles by Val,
100

Nel ting Motat
Not Appl Lol

Fresaisg Point
4T (1Y)

Soper Pressare
Q0 m iy 023

Seldiliey tn .!0, Sty m.
1.3

Evagoration Rate (Bixyl Acotatest)
[N

Appaamorce and Osor Density & 20
CQear, colorless 1iqde ot Avell O1e
«ith an ether-1ike csoe
]
ot Aol toaate
IV F IRC AND EXM0SI0M CatA
BVOLGP BEREDCY ALTION PULAN
flash Posat (Test Mattod) Ao lgitiocy Terpereture
Wone (TCC) 62T (120Y)
Namtles Lintes 1n Alr, § by Vel, owr Upper

e2sT (1Y)

Gtigusiing Nesta

e mter orey, dry otvmioal, fees or ecrdon disnife.

Specid Fire Figkting Precetires

he wmter sway to lnep fire-cumsed containers cool. Presowedmend meifsentyined bresthing sppere-
Cus should be provided foe flre fighters 1n bulldings or oonlined arees ohare Methylems CNlorise L3
sored.

Gl Mive o Capk snion Razarg
Rtiyiere Qloride 1s aoafl masle and conmplestve wder neteal cenditions of uss. A Righ te-
pertures, lothylow ChleriMe decapms to tive of? hypdreoiieris mis a0 gos fus other taalo and
Levitating vemre swh a8 Pagens. If sterege comtalners are opad to mceseive haot, Vergreseur-
Lestise of the contatners cen resuit.



Mthylene Qlorida Pge 3 of &

¥ HEALTI FAZARD 1 GRRATION

Mealth tasard Duta
fothylene lortdes Acute Ozal LD, = 2000-A000 /iy Rat)
Acuta Oemal 10 =200 eg/kp (Tatdit)
Aouts Inhal stion E” «ZWASpm Olat)

foutes of Exposwre
Iahalation
Gnosssive indalstion mey prodwe pmptass of centrsdl nervess system degressien, ramjing from
1ighthexdainess, nsusos and vasiting, to unconeciousness and desth,

Sin Qntoot

N1dly irritating to skin. Skin comtact sy prodice & Dirning sensation. Prolosged or repeated
contazt apy cause okin to become reddened, rough, and dey dus to the resoval of natuwral oils and
sy tesdt in dawustitis.

Skin #sorption
fethylens (hloride cay be sdworbed tivowgh the siin, althmgh act
theough tiis route.

€ Cmtact
A feritoat to the eyee, emalng pais, laerination, and general infl mmation.

Irgesation
Wy cmne frritation of tia gastrointostindd trast with vositing, IF voeiting resdts i
aspiraticn, chasfoal pwwonia could Mollow. /dsorption tizowgh the gastroiatsstinal trect may
produne sysptoms ef central mervous syates depressiom ranging frow 1ight-heedodnass to
MOONEDLOUINESS

Erfocts of Overaxppowre
Acute Overanpaure
Excossive inhslation or Ingestion mav prodwce syxptoms of ceoatral Aervous systes demresslon
rarying fraoo ]ight-headed s to [ 2 death. Engooure of the eyws and skin may
wodwe Lrritation.

Cwoz's Overengoasure
Can come Mmoiacio, sontal confmien, dewessiown, fatigm, less of apputite, neuwes, variting,

cough, loss of senss of Dalence, ¢ visurl distwtiznces. Proleryed or repostod okin centast asy
omsc dermatitls.

Gnergesny ord First Ald Procedwres
L
@ECT IS TO FLIBK MATERIAL OUF THEN SEEX NEDICAL ATTENTION, DBINEDIATELY fiush eyes with large

amounts of water for at least 13 ofnutes holding 1ids apart > enswre flwahing of the entire eye
axrfoce. Sech medinal sttention.

Skins
Sash contmminated sress wth planty of wep snd mter. A seothing olnent way be applled
feritatad skin after tharagh clemsirg. W inated clothing and fox od cash
clethiing bofore remse. Olaxcerd Mbotesor which ot bo Jacomteninated. Seck modfoal attentton.
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fMathylens Chiorids Pege & of &

Intal stions

Got permn out of contaminatad arca to frosh atr. If breathing has stopped, resuscitate and
adnfaister anygen 1f resdily available. Sock medical attontion isoesfetely.

Ingestiont
1IE¥R give anythng by nokh to sn wconmious person, we consslous patient deink soveral
plasses of water then fndwce voriting by having patient ticide back of throat with fimer. Weop
sirmy clear. Seek medical attention iwaczdiataly.

fotos o Physicln
Wethylene Chlcride overmpmre o produse elovated cardonyhenoglchlin lovels.

YL REACTIVITY OATA

Conditions Centeidhuting to Instebility
Unfsr normal conditions, the seterial Ls stable.

Inconpatidil tty
Arald costacting tathyl ene Orloride With pure oxyren, slkall metals, open A ames, aad eleotrical sres.

Mo zard D tetom Dweardissd

& high w;nzcu, Mathylens O\ arido deoamp ses to give off hydrogen cileride vapr od mall qan-
titiss of othar Sexfo irvitsting vapses swh as phogors.

Conditiens Qontriduting to Hazardous Folywerisstion
fatarial 1s ot owm to polweris.

VIl SPILL (R LEAK FROCEDIRES

CEVELOP SPILL PLAM

Steps to ba Talma If Matarial is Released or Spillad

Leks shodd be stopped. Spills should be contatned end closmcd w lasedistely. Large spilla should
o raoved by usirg 8 veswm trwXk. Sealier spills mey be soaked Wp sith campatible derdent s
um-u-yuamuu-qumdmu-o. 1dbelad, and stored In & sefe pleoe out of
doers te awmit preper disprsd. The spill ares sthould the b Nuahed cith mter. Al ciasste olould
» reaoved o) placed te spproved contalaers to swmit projss trestaent er dlegosal. Dills on sross
other than pveamt, ¢4., dirt or sand, mdy be handled by renoving the affcctod wils and pleolng in
spproved comtainers. Mrwns perforaing cleoa-wp wrk shedld war adegmts pezeonal grotective
eqippent and clothing.

Wasts Dlagaeal Wetind

The saterisls resdting from cloavup operstions miy be hamrdous wastes and thorefore, sdject o
speoifie rQulstions, Pwskge, store, tressport od dispee of all cloan-vp metorials ond sy
contaeissted opdgment in 2ocordmoe With all spplicedle Fedarel, Rata ot looal hesith and axwirow
amtal rpuletions, Shipeents of woste saterlals agy bo subjmot to sani iy recuircecnts per epsl 3-
o2le regud stions., Mprroprista dispml wll dopand on the astire of eamh wte satorial el dwdd be
pmforsed by copetont groperly peseitted ceatsimtorse Ensure thet all respmsible Federal, Stete and
lecal menoies receive tincly and groper netiflcations of the spill and dispesal of mste.



Wathylew Chloride Pege 5 of &

VIII DOUSTRIAL HYCIENE CONTROL NEASIRES

VYantilation Requirerents

Sork ia mll-ventilated aress. Were ergineering costrols are not feasidle, use sequets local
obauat ventilation.

Specific Aronal Protective Equipeent
Respiratory (Specify in Detail)
fospiration protection la not required wder nomal use., (wver, 1f nesded, use & NIOSH/ IS
spproved resplrator following smwfmturer's recamendations.

Eyo
Face shieold and goggles or chamlcel splash goggles shoul d be wm,

Qoves
Cloves sheuld be wre, Consdt the ssnufacturer for sost approreists glove saterial.

Oher Clothing and Equd pment

Stendard wrk clothing. Ohmically-resistent safety shoes. fach contaminatod clothing wWith s08p
ond water and dry befure Teuss.

1X SPECIAL FRECAUTIOG

Pe y St
LANER?
WATILE SOLVENT,
FROLONED BREATHDIC OF \AFOR CAR CABE LSS OF COSTIOWSHESS IO AAY RESILT DI TEATH,
OMEES DRITATION O NE £11S, SKIN, AXD RESPIMTORY TRACT,

00 KOT get in @yws, on sida, on oclothing.

00 0T talm Intermally.

Mwold bresthing vagors.

Wen hondling, wear chenical splash gogyles, protsctive clothing, end mlvent-reaistent gloves.
Sash thorowgy after handling.

(e wlth adoquts vontil stion in wek sres.

taploy respiretory protection wan etmswe Lo vepars 1s mesitle.

Avold contsot With (1 2es, hot glodng s feces, or allall metals o provont deconposition remdting in
tomic e (rritating vapsrs.

feep container tightly closad.

Store im conl, ventilatad pleve.

Fiemt Alds
Jn cate of cantasts
For oymss Raxilately flwh with pleaty of mter for at leant 13 mimmes, holding eyelids apert
ts onsure flwaking of the eatire ey surfacs. Sesk modioal sttentisn famcdistely.

For sidas Wash with plenty of sosp and mter. A s00thing oinment may be aplles to frritated
skin after clesmsiny. Ranove containated clothing and footsesr snd wesh alothing befure reuse.
Glraard footwsar shich cunmet be decontminsted, Seck wedfcel attention.

17 tndalefs 0ot perma out of cwmteninated arve te fresh air. 1P bensthing tas stopped, artifiolal
rospiration should be started. Ouygen mey be @aininersd, 1f wvelldle. Sockredioal sttention fwmee
aioraly.
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Yothyl ene Ol oride foga b of 6

If swellensth If conmiows, give seversl glasms of wter to drink end Indice vaalting by towhing
flnger o back of throst. (eep alrmay clear. WEVER give anything by sath to an wconwiows porson.
Cook medloal ettemtisn Lmmediately.

Wots to physfotn: Methylene Choride overmmare can prodce elovoted carbaxyhonoglobin Lovels.

In Cose of Flres U CO g dry chaaicals, o> or water .

In Cas2 of S1ll or Lesks Leska shoulG de stopped. Spills stould bo ciemed w leacdfataly. Large spllls
$hodld bo cemtalncd and radoved by vacuws tewk. Sealler spills aay be waked wp Wth Dsotdonk ne-
mlul.-, which should be placad In closd contalnors, 1dbeled, and stored 1n @ safe place out of doors

o smit proper dispsal. Persons perfoming tNs sork stould eaze persesal protective equdp-
sent and clotMeag.

For Industeial the Only

Other Hendling ond Stexgye Requirasonts

Stor pe

Uvder nommal conditions, Methylene O oride may bo stored satisfactorily in galvanizmd from, bleck frvon
or stesl. AWin 18 T generally reccmondad for storaye cr handling., Store drwas In & cool place
(bunge tp u‘ elou tightly). Wntilstios stoud be grovidel at the flcor lavel. D» mot wtore in
oits, depr or ilated aress. All tanks should hero & top axt bottos mmiclo end
aventora dl.-.u! st lesst ol to thet of the Ml or dimherge pipe. Vent indoor tenks vsside
in & location swob thet emaping vapor will mt contminato ovy soek space alr. Vertical toaks showld
be of ths clesad~top dealgn. Moemally, a dryor and safsty seal on the veat I8 riccasended.

DOiegssal

he sstarials remdting from closn-up opecations may Do Mozardous wstes ond therefdire, sdject to
peoifie regulstions. Paokiga, store, traspoet, and disgeee of all clasn-up satorials and any con-
tminated eqiracat in scoordance sith all appl fodle Fedord, Steto, and loval Moalth end ewiromen-
tal regulations. Shipoents of wste matericls sy be suhjet to malfsting requireaents per apil Lo~
ble regdations. Apropriate disosel Wil dopend on the Asture of each mste materisl end sioud be
parforned by compstont proporly pomiited contraoterse Caswe thwt oll responsitie Foleral, Statw, and
local sgencies receive groger motificatics of dfewmi.

1,! R e % @'"s’-';; SR pa
of "&5{ tu- u' to de, r% i "'1'-5\; ,ﬁnrgo =
e R LTy N w"“' el el
alrfepo/ )11 °
R710A2000 /ata
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MATERIAL SAFETY DAT? SHEET
Nalco 847B-227

SO0 SUTTIERFELE ADAD R 0o BNOOK. L LINDIS 009D

pduauca cHumica bomeany
L

Prodect

Wuape 4w 1 = F VUL L IVEN LIFILATLTUN

Yrate tome___Nalco 88TB-227 Paint Stripper. e,
ey A cyclic emide

Posmy, Organic

SECTION 2'~ HAZARDOUS INGREDIENTS

MATERIA, OR COMPONTNY L}

BECTION 3 - PHYSICAL PROPERTIES

[ Gotiiag Tomt, TS B0 8 L~~~ g
Y9 %P Not Icabl
[~ ouadiic Liaelly R3O 1] w& 2
1.0% 0.3 mm 200
aper
No dats Miscible
™% Vet By VoL T
100% 00§
B =

L]
‘ Water like, stight amine odor
SECTION & = PLAMMABILITY AND EXPLOSIVE PROPERTIES

TS Tl TVl Tette sy
199°F umco= 203 (OC) — -
360-370°P L;.‘z: ] Tlu;:;O I
Nono

Nore
" Cenat VS 30 Castasian TRl

None
SECTION G ~ HEALTH HAZARD DATA

[ Tnetd Ul Vilas
Nong establizhed for the product.
[ Erioas & Ovasesdecesn

PORM 397 (V9-16) =" 1y L} ]
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SECTION 8 - REACTIVITY DATA

MAIEHIAL SAFEIY DAIA SREST
7
Prodess Nalco 80TB-22

SomMmpanyYy
AN%. ALINGIS 00a S

[

Q
bl ::::ho € """Aﬂ—

Menseons Potymeniastion: "™ ™ot Oosws X
. ! v own O co % Avets

SFCTION 7 - SPILL OR LEAK PROCEDURES

-nvm-u-ﬁ-.m-m—%_]_______—hh with absorbent material, o camm

SECTION B - SPECIAL PROTECTION INFORMATION

Trimreibnoag M

o il
ssaseu

Yres ot o_Noogaeemally meouired
Vemmsten Lout Gurennt 4 cacenesten saenseg (s el S 7 S

Ootoome Ctooe___firoxene Sretounan___Cosples fecoghiold

Orao Pontestive Bentomnce___Nong

BECTION® ~ sPECIAL PRECAUTIONS

Iy

&-hﬁ-‘-, - ng_

"'W‘WL

Prgerd Oy ™k O

| SiPer 1 Foree EMERG TELEPHONT NUMBER -~ (312) 020-1310 L
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Material Safety BASF Wyandotts Corporation
Data Sheet

MOLECULAR wiiaNY 99.1
CASAEGISTAY ND. [372-350-4) FomRMULA
SECTION Il - INGREDIENTS )
NAME % v TOXICOLOGICAL DATA

cunm:n. NAME .l-nethyl-z-ryrroudono TRADE NAMS ] n-uamylpz rcolidone
SYNOMYMS N-Mathyl-2-Pyrrolidone CRENITAL Cyclic Amine
CL,

N=Mothyl-2-Pyrrolidene 100 {100pda¢ Rat, Oral LDgo1 3.6 g/kg

Rabdbit, Donag LDsq: @ 9/kg ,
Rabbit, Eyss: Modarate xrxltnuon
Rabbit, 6kin: Hild Irritation

oNAK velue, 1081 (west Sermeny)

mt@NimﬁPHmsuéf"ALiﬁmfAm i

wmom..n 202°C 7.7-0.0 (100 qn/l vntot)

Vaoes Preonsre 2m My © 20°C < 1 obar Vepor Density 3.4

£500ifie Groviey v Gtk Owrsity 1.03 g/ca’ Prociing Point = 25°¢
Sehbithy nWewr Cozplete .
Au.uun coxorln- l.lquu oa- An!no mm.', Hud

iAot ey 91°C (ASeR T "53-73) “'W;:"m 2706 0N smm
PLAMARLITY LENTE &% A3 R O YOL) |m I 1.3 wogn I 9.5
=Dnra ' @reg  (HFoom o, Eovowsinl Qove

et paed Fizafighters should be equipped with self-contained bremthing
m apparatus and turn-out gear.

VnSu rt  [Low, when exposed to heat or flaoge. Can resct with oxidizing

mﬂﬂ materiala.
MBE MRS o
(201) 2¢3-3400

v

€ MERGENCYATELER

hmiad
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SAVDERA

P.0. Bx 130, Nosvond, 83, 02062
Teicpnone: (617) 762-6400
MATERIAL SAFETY DATA SHEET
e, SAvoGRAN STRYPEEZE sewr paste RooEn. 1908

CHEMICAL RNE: wixture  C.A.S. fio.: mome  CLASS: PAINT ARD VARNISH REXOVER

DOT SutPPINg Paint Relatad Ratorialy Megard Clags: Flasmeble liquids DOT spocific pachoging
RAE »nd recafrmvts: 173,128; excoptieas: 173,118 § 173,120; {OF labaling reguircants:
LASZLIRG:  cuarts or sealler ORS-03 Galloas or Targor: Flcmadle tiquid; 1.0. No: GA 1263

SECTION 2 NAZARDOUS INGREDIENTS
fathylens Qhleride 75-09-2 <20 S00 pra OSHA
100 ppn ACGIN
fethamo) 67-86-1 <3 200 pps OSHA
Toluol 108-83-3 «® 200 ppm OSHA
100 ppm ACGIN
Acetone 67-64-1 <25 1000 ppm OSHA
Pareffin Lax 3002-74-2 <5 5 og/e® for oil mist
in afr ACEIN
SECTION 3 PHYSICAL BATA
Inftia® Bofling point: 104°F Specific Erevity: 0 60/60°F: 0.88
Yapor Pressure: fatardad Parcent Volatile: sbowe S0%
Yopor Dansity: Kogviar then afr fveporotion Rate: Luss than ether
Solubll ity 1n water: Apprecicdle fppesrance: Thickenad, crange
1iquid, ereagtic odor
SECTICN 4 FIRE ARD EXPLOSION DATA

FUASH POINT:  Inftie) avt GO°F. T.0.C. for frosh materfal., Matertal exposed to alr
for soze tios end residues way heve cuch Imser flash point.

FUAGBLE LINITS: wrnknmea
EXTIRCUISHINS REDIA: Mater foy, rogular foam, carboa diexiés or dry chemfeal

HAZARDOUS DECOEPOSITION PRODICTS: Fay form tanie materfals: carboa dioxide, earton
monaxide, varfous hydrocertoms, hydroges chlorice, szull amocnts of phosgene end chlorine.

SPECIRL FIREFISITIRS PROCEDURES: Usor sel f-contatned breathing spporztus with full face
::ﬁn mtﬂ {n prossyra-Cas=nd or othor posttive pressure moda. Straight water streas
soread fire,

URUSUAL FTRe 5D EXPLOSICN HAZANDS: Vapars are hecvier then afe and cay travel along the
surface, collect fn low 0703 ond ey be coved by ventilotisa ond cay ignite enploatfvely
at loentfons far ressved from handiing locaticn. KEEP RMA. TRON SPARKS AAD GPEN FLAAES.
§se only {n exploston preof arces or tura off electricty. 00 KOT ssoke Or per{t others

3 60 20. DO [OT oporete electric switchas or sotors. PREVENT matal cbjects from
striking nther catal cajocts which coy cause sparks. TURA OFF pilot ights, electric
igniters end all other flemes. Vapors ccatacting flama, sparks of kot surfaces may
ignits onplosively or product gases which are toxic aad sre corrosive to metals. DO ROT
132 x21ding or cutting torches on or near containars [ecoiy cr full) becauso product,
including restdue, czx 1gnite explosively. Page 1 of 3
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n3ns SAVOGRAN STRYPEEZE Semi PASTE PAINT REMOVER Paga 2 of 3

SECTION § HEALTH HAZARD DATA
THRESHOLO LINIT YALUE: See Section 2
EFFECTS OF OVEREXPOSURE:

Eyes: Can cause severe irritation, redness, tearing, blurred vision, May causs
transient tnjury to cormas.

Skin: Short contect » mo frritation. Prolonged or frequently repested contact
czn causd frritation, dafatting, derwntitis.

Inkalation:Excesaive fnholation of vapors can cause nasel and respiratory irritation,
awa waaknoss, fatigue, headschs, neuscs, unconsciousncss and
as| atica,

Seallowing:Aspivation of mﬂol tm tho lungs can ceuso chemical prowpaitis whitch
can ba fatal. Ingesticn czo couse biindness, ncusas, vomiting, diarrbes,
pnmlatat!nnl ‘muma end doeth.

CAUTICS: - - DRIKXING ALCCMOL-SHOMTLY BEFORE, DURIRG OR AFTER EXPOSUDE TO S(E SOLVENTS
IAY CAUSE UROISIRASLE EFFECTS.

Skin contact: Ussh thoroughly with soep and water. Thoroughly laundes conteminated
clothing bafore reuse.

Eye contact: Flood with plenty of water with eye lia held open for at least 1S
ninutes and ot eadical attention prosotly.

Inhalation: If i1inass occurs, remove patfont to frvsh afr, 1f bBresthing s difrfault
give oxygea. If braathiag has stopped start artifictal respiretion. Call
plysicion {mxsdiatoly.

Smllering: Ixeodiately give | or 2 glassas of water and call physicion, hospital

ensrguacy resa or poisen coatrol center for way to {nduce veaiting, 6ek
medical sttortion proswtly. FHovar give cnything by couth to en
unconscicus persoa. Rspiratien of saterial into lm <an cause chemical
prsuzonitis wiich cen by fatal.

SECTION 8 REACTIVITY BATA
STASILITY: Stadla
HAZARCASS POLYMERIZATION: WY not occur

lmmmm (materfals to aveid): Strerg axidizing agonts (e.9. Ritric acid,
tes, ate.) strong atkslics (s.g. UaGiH, ammonis, ets.), stromg
actdas {e.g. 401, Sulferic, atc.).

CORDITISSS TU AYOID: See “SECTION 4 - LCRISUM, FIRE AXD EXPLOSIGN HAZARS.®

secTim 7 . SPILL OR LEAK PROCEDURES

STEPS T0 £ TAKER 10 CASE MATERIAL xsmmumms Revies "SECTIN § -
GUSUA. FIRE AlD EXPLOSICH MAZARDS.®

UL SPILLS: Wipe ub or scraps up ony catcrial. Iashumumwv! h dnturgent
nd wuter; ver2ilate sdsquately uith ¢ood frosh afr wovezeat nc floor Yovel.

LARGE SPILLS: \Moar proper pvotective equipnont. Stop spil) ot ssurca, Gita orea of
spilY to kezp from syvesding e=d Leep ot of ground water end streze. Transfer
entario] to ental contatmers. £D30vd remtndar with sand, clay, earch, floor
adsordant or othor natortal ond 3boval 1nto coetainors. Thad wmth cres
thoroughly with uztor ond detergaat. Yentilete odaguetely with guod frosh
afr covecont at floor leval., (O KOV restart pilot lights or operite
electrical davicss or other seurces of sparks, flezas or heat until all vapors
fedors) are gome,
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uSDS SAVOGRAN STRYPEEZE SEM: PASTE PAINT REMOVER Page 3 of 3

SECTION 7 SPILL OR LEAK PROCEDURES (continued)

MASTE DISPOSAL METHOD: Dispose of used remover and sludge as spent solwnt to &
reclaimar., Bum uipin? materfals in approved incinsrator or alternatsly thay may be
buried 1n an approved 1and fi11 or thoy may be allowed to evaporate dry at a safe
distance fros buildings {f local, stite and federal regulations parmit.

SECTION 8 SPECIAL PROTECTION INFORRATION

VOTILATION: The vepors are heavier then afr and due care cust be exerciscd to provent
thes froo collecting in low, wnventilated areas. Vapors may travel aloag the floor
(oven under 2nd around closcd doors). Adcquats ventilation must be provided with

frash atr sovement xt floor level by normal cross veatilation or prefertbly explosion
proof exhaust fens. LIKIT concentration of any solvent in air ta TLV - see Section 2.

RESPIRATORY PROTECTICN: At vapor concentrations below 100 ppa nons needed. For levels
up o 2% for 1/2 hour or less, 8 suitable full-face sash with cantster for orgenic vapors
and mothenol should be used. Above 2% and emergencies, an npproved self-contained
breathing apparatus with a full face picce operated in & pressure dsaand or other
positive pressure mode 1s advised. (See your safety equipment supplier.)

GLOVES: Industriel quality cotton 1ined necprene gloves with close fitting wristliets.

EYE PROTECTION: Chearice) goggles or safety glassas with sids shicld, Eye-wash stetions
and safety showers should be readily availabie. Plastic glosses may be dissolved by
paint removers and other solvents.

OTIER PROTECTIVE EQUIPKENT: Ho specfal protective clothing necded: housver, wear long
slsoyed shirts and long pents to protect skin against splashes and spilis,

SECTION 9 " SPECIAL PRECAUTICNS

HWARDLIES AXD STCRING: Store in cool place, cut of hot sun cnd balow SO°F. Al
contairars are sudjact to demage in storage and tremsit. Ormaged containars way start
Teaking faxediatoly or at a later tice. (0D ROT store MNecedle caterials in areos trith
wicdaly fluctusting tesperaturcs and 0O ROT store whare vopors £iy coze in contact with
flems, sparks, oe heat. Flex—able matorfals should not bo stoved fn below grourd areas
that con not bs adequately ventilatod at fioor level. DO FOT use cutting or walding
torches near full or capty containers.

EXPTIED CONTAINERS: Ewptied containers msy retain product vesidues (e.g. vapor end
1iqutd or solids); therefore, all precautions given in this sheet must be observed, If
piui?h eaptied containor of 55 gallont or move should ba given to reconditioner for
cleaning.

NOTE: Judgement of potential hazands of Lhis mizture 44 based on informa-
tion available about individual compoments Listed umder SECTION 2 -
HAZARDOUS INGRECIENTS. Olreet testing of mixtuxe has mot been dome.
Flash point has been Lostled. . .
Indorsmtion glven hereln 46 bulleved £o"be ‘accurate and &4

in pood falths howewer, mo coaRaaty eitfien espresded

4o mde. 1€ 4 stromgly supgeated that users
dn advaxeg of reed that S dnjormation 44 anaest
applicable to thair altuation.
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DATA FOR MAZARDE INFOAMATION LASIL

SAYOBRAN

Telophone: (617) 7623400

MATERIAL SAFETY DATA SHEET
TRAGE EFFECYIVE DATE:

xog; Saveeran KUTZIT NOVEISER, 1034
OENICAL R afxture  C.A.S. Ho.: none  CLASS: PAINT AD VARNISH RENOVER

DOT SHIPPING Point Ralated Matertal; Hazard Class: Flasmsble 1quid: DUT specific packaging
NAOE and requirments: 173.128; exceptions: 173.118 & 173.128; DOT-labeling requirments:
LASELIES:  quarts or sasller ORW-D; Gallons or largor: Flessable Liquid; 1.D. ios WA 1263

SECTION 2 HAZARDOUS IMGREDIENTS
Methylens Ohloride 75-09-2 <30 S00 ppm OSHA
100 ppa ACGIM
Metheno! 67-56-1 <3 200 ppm OSMA
Toleat 108-68-3 < 200 ppm OSHA
100 pp= ACGIN
Acstone 67-64-1 <3 1000 ppm OSHA
Pareffin Wax £002-74-2 ¢ 2 S pg/ed for o1} mist
fn afr ACGIN
SECTION 3 PHYSICAL DATA .
Inttial Bolling point: 104°F Specific Gravity: @ 60/6G°F: 0.9 approx.
Yapor Prossure: Rotardod Percent VYolatile: above 90%
Va| Donsity: Keavier thon air Evaporation Rata: L&ss then ather
Soludilfty 1 water:  Apprecisble fopesrence: Blue 1iquid with white solids.
aromatic odor.
SECTIOn & FIRE MND EXPLOSION DATA

FLASH POIST: Initfal shove 80°F. T.0.C. for fresh waterfal. Materisl exposed to afr
for sone tizs end residues cay Mave cuch lower flash point.

RAOUSLE LIKITS: wnkiewn
EXTIGGUISNING IZDIA: Mater fog, reguler for=, carben dioxids or dry chemical

HAZARDOUS DECO'®OSITION PRODUCTS: lMay fore touic materisls: carbom ¢loxide, carbon
mRoxica, varfous hydrocarbens, hydrogon chlorida, small amounts of phosgane ond chlortra.

SPECIAL FIREFIGMTIRG PROCEDURES: Hoar salf-contained Dreathing apparatus with full face
:::r mnt:c'l in pressure-dascnd or other pasitive prossure mnda. Straight water stream

URBUAL FIRE AD EXPLOSICN HAZARDS: Vaoors are hesviar then air sad cay travel along the
surface, collect {n low areas and eay b roved by ventilation and ray ignite explosively
8t locaticns far rezoved froa hiadling locotion. KEEP RMAY FROA SPARKS AND OPEN FLANEY
Use only in explosion proof arces or turm off electricty. L9 XUT scoke or purmit other
to do so. DO 50T eperate electric switches or eators. PREVET sstal odjects fron
striking other catal odjects wnfch moy cause sparks. TURY OFF pilot Vights. electric
{eniters and all other fleaos. Vapors contacting flame, tparks or hot surfoces sy
igrite explosively or product geses which sre toxfc end are corvosive to cetals. 00 ROT
ute welding or cutting torcaes on or noar contsiners (expty or full] because product,
including resicue, can 1gaite explosively. Page 1 of 3
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MSDS SAVOGRAN  KUTZIT Page 2 0f 3

SECTION § HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE: Ses Section 2
EFFECTS OF OVEREXPOSURE:

€yes: Can cause severe frritation, redness, tearing, blurred visfon. My cause
transient 1ufury to cornes,

Skia: Short contact - no 1reftation, Prolonged or froquantly repested contaet
Cin cause frritation, defatting, demmatitis.

Inhaletion:Excossive nhatation of vapars cin cause masal and resxiratory {rritation,
3%‘83 o:uknnu. fatigue, hacdache, nausea, uncontciousiess and

Suallosing:Aspivation af materfal frto the lungs can cause chemfcal pneusonitis which
con be fatal, Ingestion can cause blindness, rsusea, vomiting, dfarrhea,
gartronintestinal drritattion and death.

CAUTION:  DRIRKING ALCOMOL SHORTLY BEFORE, DURING OR AFTER EXPOSURE TO SGXE SOLVENTS
MAY CAUSE UMDESIRABLE EFTECTS.

FIRSY AlD:

Skin contact: Wash thoroughly with so2p and water. Thoroughly launder contaminsted
clothing before reuse,

Bz contce:  Flood with plonty ofwater with eye 11ds held open for at lsast 1S
minutes and gat madical attention prosptly.

Inhalation: If 111ness occurs, remove patient to fresh afr, 1f breathing f¢ difficule
give oxygen, If dreathing has stopped start artificial reipiration, Call
physicien fomediataly.

Smilo-ing: Icmadietely give 1 or 2 glasses of water and call physictan, hospita)
emergency rcom or pofson cuntrol center for way to faduce voaiting. Cet
medical attention promptly, Hever give enything by wouth %0 an
unconscious person. Aspiration of materie) {nto Jungs can csuse chaafcel
preumonitis which can de fatal.

SECTION 6 REACTIVITY D_TA
STRILITY: Stadle
RAZARDOUS POLYMERIZATION: W:13 net occur
IRCOMPATISILITY (materfals to svoid): Strong oxidizing agents (e.g. Nitric actd,
paraanganates, exc. ) strong aikalies (e.3. NaCM, acsonfa, ete.), strong
acicés (a.g. KC1, Sulfurie, ete.).
COROITIONS TO AVOID: Se *SECTION § - UXUSUAL FIRE M) EXPLOSION HAZARLS, *

SEcTION ? SPILL OR LEAK PROCEOURES

STELPS TO GE T/XER IN CASE MATERIAL 1S RELEASED OR SPILLIED: Review “SECTION 4 -
WRUSUAL FIRE 2XD EXPLOSION HAZARDS.®

SRALL SPILLS: ‘Wipe wp or scrape up any materfal. Hash aree thovoushly Ath detergent
ond water; ventilats adequatsly with good fresh afr mow ~ent ot fleor level.

VARGE SPILLS: iieer propar protective wquipment. Stop pil) at source, dike area of
spt} to keep froa spracding end keep out of ground vater and sireem. Transfe
eateria) to metol containers, Absord reminder with sand, clav, esrth, floor
absorbent or other caterial and shovel into contatrers. Then voAN areo
thorough iy with water sad detergent. Ventilote adequately with gwa frosh
81r movement at flcor lovel. D0 ROT vestart ptiot 1ights or oparato
slectricel devices cr other sources of sparks, flames or heat witt) alt vapars
(odors) are cone.
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MSDS SAVOGRAN KUTZIT Page 3 of 3

SECTION 7 SPILL OR LEAK PROCEDURES (continued)

WASTE DISPOSAL NETIND: Dispose of used remover and sludge as toent solvent to a
reclafmer. Burn wiping materials in spproved Incinerator or alternately they may be
buried in an approved land 7111 or they may be 2llowed to evaporate dry at a safe
distance from buildings {f local, state and federal regulations perait.

SECTION 8 SPECIAL PROTECTION INFORMATION

VENTILATION: The vapors are heavier than air and due care st be exercised to prevent
thes from collecting in low, unvent{lated sreas, Vapors may travel along the floor
(even under ond around closed doors). Aasquate vantilation sust be provided with good
frosh atr zcveaent at floor level by norzal cross ventilation or prefercdly exploston
proof exhaust fans. LIHIT concentration of any solvent in atr to TLV - see Section 2.

RESPIRATORY PROTECTION: At vapor cencentrations below 100 ppw none necded. For levels
up to 25 for 1/2 hour or less, a suitsble full-face mask with canister for organic vapors
and zothano) should be used. Adbove 21 and emergencies, on approved sclf-contained
breathing ipparatus with a ful1 foce ptece operated fn a pressure demand or other
pesitive pressure oode 15 2dvised. (See your safety equipment supplier.)

GLOVES: Incustrial qua‘ity cotton 1ined neoprene gloves with close fitting wristlets.

€YE PROTECTION: Chemical goggles or ssfety glasses with sfde shield. Eye-wash stations
and safety showers should be readily avatlable. Plastic glasses may be dissalved by
paint removers and other solvents.

OTHER PROTECTIVE EQUIPHENT: Ho spzcial protective clothing needed; however, wear long
sleeved shirts and long pants to protect skin against splashes and spills.

SECTION 9 SPECIAL PRECAUTIONS

HAKDLIKG AND STORING: Store in cool place, out of hot sun and below 90°F. Al
contziners are subject to demage #n storage and transit. Oamaged containers may start
Yeaking fxmedictely or ot a Vater time, DO ROT store flamuble materials in areas with
widely fluctusting temperatures and DO NOT store where vapors kay come in contact with
flemes, sparks, or heot. Fleammable materisls should mot be stred in below ground aress
thet can not be adaguately ventilated at floor level. DO KOT use cutting or welding
torches near full or empty containers.

EHPTIED COTTAINERS: Enptied containcrs sy retain product rvesfdues (e.g. vepor 2nd
lquid or solids); therefore, all precautions given in this shee: must be observed, 1f
u‘nslbte exptied container of 55 gallons or wore should be given to reconditioner for
cleening.

NOTE: Jadgement of potential hazards of Lhis mixturc 4s based on L{nf{oana-
tion available about imdividual compoments Listed under SECTION ¢ -
OFMZAROOUS INGREDIENTS, Dinect Lesting of mixture has not been dome.
Lash point hed been Lested. .

Infoamation given hereln L4 believed to’ be accurate and 44

given dn good falth; hovever, o wasanty eitien expressed

ox Lmplied b eude. 1 4» atroRoly suagesled that users

eonflixm dn cdvance of meed that the information is current

and applicable Lo their aituation.



APPENDIX D

TOXICITY DATA - STRIPPER CHEMICALS

84TB~227 — NALCO CHEMICAL COMPANY

The identities of the ingredients of this stripper have not been
revealed. Manufacturer claims that it 1s “a cyclic amide.” There is no
Threshold Limit Value (TLV) established for this product according to the
manufacturer's Material Safety Data Sheet (MSDS) (1) It 1s an eye and skin
irritant. The MSDS also claims it is not regulated under RCRA. The
Advance Technical Data Sheet from Nalco claims there are no heavy metals or
EPA regulated solvents (2).

M-PYROL 1140641 —~~ GAF CORPORATION

This is not a formulation, but a 99.5% pure liquid form of N~methyl-
pyrrolidone. GAF, in their Summary of Toxicity Information report (3) that
it is mildly to moderately toxic by ingestion and 18 a skin irritant. Acute
dermal toxicity tests have shown that 1s not in the range ordinarily
classified as toxic by this route under the Federal Hazardous Substances
Act. It is an eye irritant but permanent eye damage has not occurred in
tests. It is not a mutagen as measured by the Ames Test (3). In 1976, the
intraperitoneal administration of N-methylpyrrolidone showed teratogeaic
effects (4). Subsequent studies conducted in 1982, using the dermal route
of application showed no teratogenic effects or effects on the dams at 75
mg/kg and 237 mg/kg of body weight in Sprague-Dawley rats(5). An EPA
evaluation tentatively assigns a comservative 25 ng/kg as the no-effect
level. GAF, using the Warburg respirometry technique, have demonstrated
that M-Pyrol is biodegraded by raw sewage bacteria, according to GAF Product
Information Sheets (3).

§-26 — ENTHONE, INC.

$~26 has the s:me major constituents as MS-111. However, the
concentration of methylene chloride is greatly reduced. Methylene chloride
is 50%; phenol 1s 20Z and formtc acid is SZ. This stripper is formulated to
be migeible with water, forming a clear fluid at 1:1 dilutfon. This
property of the strioper was designed into the formulation. The
manufacturer recommends a 1:6 dilution with water and claims the formulation
works in a range from 1:4 to 1:20 dilutions (6)e See MS-1ll for more
information.
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STRIPEEZE — SAVOGRAN COMPANY

Stripeeze contains a reduced amount of methyleme chloride, only 20%.
See MS-111 for additional information. It coantains less than 40X toluene
according tu the MSDS. Toluene is included in the determination of TTO
(Total Toxic Organice) under 40 CFR 413 (7). It is currently listed in the
Registry of Toxic Effects of Chemical Substances (RTECS) to be a mutagen,
tumorigen, teratogen and skin and eye irritant. However, RTECS hids not been
peer-reviewed. Toluene is curreatly under test through the Natiounal
Toxicology Program Carcinogenesis Study. The ACGIH (American Conference of
Coverament Industrial Hygienists) recommends a TWA of 100 ppm. OSHA
currently has set 200 ppm for TWA. Stripeeze contains less than 302
methanol. OHMTADS repozts that it will blodegrade very rapidly. There is
no direct evidence that it is a carcinogea, but it is highly toxic when
ingested. Human oral LDLo is 340 mg/kg as reported by RTECS. KTECS also
11ists mutagen and teratogen data. The OSHA Standard is 200 ppm TWA (9).

Stripreze contains less than 251 acetone. It is an irritant,
especially bronchial, however OSHA has curreatly set the TWA at 1000 ppu.
There is one study in RTECS that reports teratogenic data. The mutagenic
level 18 very high, one study reports 40 graas per liter (9).

KUTZIT — SAVOGRAN COMPANY

Kutzit has the same conatitueats as Stripeeze (above), except that the
percentage composition is slightly different. The MSDS lists methylene
chloride, toluene, methanol, and acetone as all being under 30Z and paraffin
wax a3 less than 2Z. See discussion above.

QUICK STRIP #8 — MITCHELL BRADFORD CHEMICAL COMFANY

Quick Strip #8 contains 60X methylenme chloride and an undisclosed acid.
See discussion uander MS-111 for methylene chloride.

MS-111 — MILLER-STEPHENSON CHEMICAL COMPANY

MS-11! contains B85% methylene chloride, 10T phenol, 52 formic acid and
a surfactant, (<IZ1). Methylene chloride and phenol are both fncluded im the
determination of TTO (7). OHMTADS (0il and Hazardous Materials Technical
Assistance Data Service) reports that methylene chloride is probably not
biodegradable, but that lppm solutions of phenol are (8). Maethylene
chloride is currently under study by EPA under TSCA to determine 1if
methylene chloride poses an unreasonable risk of cancer,(10) And under the
Clean Air Act to determine if it ghould be added to the list of hazardous
air pollutants (il). RTECS lists methylene chloride &3 a tumorigen,
mutagen, teratogen and skin and eye irritant. The curreat OSHA standard is
500 ppm TJA, but 75 ppm has been recommended ty the ACGIH (9). MSDS's
subnitted by the various manufacturers recomrnd 200-250 ppa TWA.

Phenol 18 also considered a tumorigen, mutagen, teratogen, aund skin and
eye irritant by RTECS. Phenol hss a very low TWA, Sppm under the OSHA
standard (9). The Department of Transportation requires a “poison™ label
(8). Oral toxicity for humsns is 140 ng/kg as reported in RTECS. The
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Nationnl Cancer Institute reports negative results in the carciuogenesis
bloassays performed in mice and rats (9).

Formic acid 1s the third componant of MS5-1ll. OHMYADS reports that it
biodegrades moderately fast and 18 highly toxic via ingestion or inhalation.
It is a strong irritant (8). RTECS reports additiomally that it may be a
mutagen. The curreat OSHA standard is Sppm TWA (9).

ALM ~— OAKITE PRODUCTS, INC.

Oakite ALM 18 an alkalioe mixture(pH=13) of <52 tributyl phosphate,
furfuryl alcohol <10%, monoethanolamine, L0Z and less than 11 sodium
hydroxide. Tributyl phosphate, is a widely used plasticizer has 3000 mg/kg
LDSO in rats according to RTECS and one study reported 12600mg/kg for
teratogenic effects (9). The TWA 13 200 ppb probably becsuse of eye and
. mucous membrane irritation. )

Purfuryl alcohol fs unstable in water (12) and should biodegrade well
according to OHMTADS. OBMTADS also suggests moderate toxicity for this
compound (8). It 18 an eye and skin irritant and OSHA has set the TWA at
SOppm. there is one mutagea study reported in RTECS (9).

Munoaminethanol is very ustrong eye and skin irritart and OSHA has set
the air standard at 3ppm TWA (9). No other toxicological inforwation has
been reported- about this coaupound. DOT considers it a corroaiva material
(8)-

Sodium hydroxide is a very minor componeat, probadbly added to achieve
the correct pH in the formulation. It is a corrosive materjial according to
DOT (8). chief routes of toxicity is inhalation of dust from solids and
ingestion (8).

Overall, this formulation has no compounds that have been reported to
shov long term health effects upon exposure to eavironmental levels. These
coaponeats however, do have a very high potential for serious health effects
in workers because of the corrosive nature of the material. Use in a
properly ventilatud system with protective equipment would eliminate this
problem.

FHS — OAKITE PRODUCTS, INC.

FUS coatains 35% butyl cellusolve (2-butoxyethanol), 15% formic acid,
(See MS-]11.) 102 diisobutyl ketone, less than 5% hydrofluoric acid and
dodecylbenzenesulfonic acid in 10% mixed arcmatic hydrocarbons (13). The
mixture ie acidic, pH is approximately l.0.

The principal ingredient, butyl cellusolve is a skin and eye irritant.
The OSHA standard is SOppm TWA. Inhalation studies in rats shov some
teratogenic effects at 200 ppm (9). (Reported in RTECS). It is a poison
when ingested orally and may be absorbed through skin (8). May degrade
moderately fast (8).
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Bydrofluoric acid is a corrosive material with strong irritation
potential. The TCLo for uan by inhalation is 110 ppn/IM and it {8 a
suspected mutagen and teratogen (9). OHMTADS reports that natural
alkalinity will slowly dissipate the acidicy (8). The OSHA Standard is 3
ppm TWA. DOT require a “poison,” “poison gas" and “"corrosive" label (8).

Diisobutyl ketone is listed as a skin and eye irritant by RTECS (9); the
OSHA Standard 1s 50 ppa TWA, but 25 ppa has been recommended. OHMTADS
reports that it is a mild chronic irritant and inhalative toxin with low
degrees of hazard to public health. OMMTADS also claims that this like
other ketones should degrade well in the enviromment (8).

Dodecylbenzenesulfonic acid is an irritant and is moderately toxic with
ingestion. DOT requires “Corrosive™ label. Has not shown any chronic
toxicity in man (8).

Overall, this formulatioa has no corpounds that have been reported to
show long term health effects upon exposure to enviroumental levels. These
coaponeats however, do have a very high potential for serious health effects
to workers because of the corrosive nature of the material. Use in a
properly ventilated system with protective vquipment would eliminate this
prodlesm.
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