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EXECUTIVE SUMMARY

There are more than 16,000 screen printers in the U.S. and almost 2,000 of them are in
California. The vast majority of screen printers are small businesses with fewer than 20
employees. Screen printers use various types of inks to print on a variety of substrates
including fabric, paper, metal, glass, wood, ceramics and plastics. Some small screen
printers print by hand but most commercial screen printers use automated presses.

During printing, some screen printers use cleanup solvents to clean the excess ink from
the screens. All screen printers remove the ink from the screens after printing when the
screens are saved for the next run or recycled for reuse. The cleaners that are used today
may contain toxic materials that pose a risk to workers and community members and
virtually all of them are classified as VOCs that contribute to smog.

The South Coast Air Quality Management District (SCAQMD) regulates VOC emissions
in four counties in southern California. One of the SCAQMD regulations specifies VOC
limits for cleanup solvents used in screen printing. The VOC limit is presently set at 750
grams per liter. The regulation was recently modified to reduce the VOC limit to 500
grams per liter on July 1, 2005 and to 100 grams per liter on July 1, 2006. Companies in
southern California must find alternatives that meet the much lower VOC level.

Cal/EPA’s Department of Toxic Substances Control (DTSC), with DTSC and U.S. EPA
funding, contracted with the Institute for Research and Technical Assistance (IRTA) to
work with screen printers to identify, test, develop and demonstrate alternative low
toxicity, low-VOC cleanup materials. IRTA is a nonprofit organization that assists
companies and whole industries in finding safer alternatives in cleaning, adhesive,
coating, dry cleaning and paint stripping applications.

During the project, IRTA worked with nine screen printers in southern California to find
alternatives that performed effectively and were cost effective. The printers that
participated in the project used a range of different inks and printed on a variety of
different substrates.

The low toxicity, low-VOC alternatives that were tested were of three types. First,
water-based cleaners were tested in several facilities and found to be effective. Second,
vegetable based cleaners composed of soy performed well for cleaning certain types of
inks. Third, acetone, a chemical not classified as a VOC and low in toxicity, was blended
with other materials and found to effectively clean traditional solventborne inks.

Table E-1 shows the nine facilities that participated in the project. It also presents a
description of the type of printing the facility does and the type(s) of inks used by each
facility. Finally, it summarizes the alternative(s) that performed effectively in each of the
participating facilities. Two of the companies, Owens-lllinois and Texollini, elected to
convert to the alternatives that were tested in the course of the project.



Table E-1

Participating Company Description and
Successful Safer and Low-VVOC Alternatives

Company Printing Ink Type Successful Alternatives
Description
Owens-lllinois Prints on plastic uv Soy Based Cleaner
cosmetic Bottles
Southern California|Prints on paper and uv Water-Based Cleaner, Soy Based Cleaner

Screen Printing

plastic

Com-Graf Prints on variety of |Solventborne|  Soy/Acetone/Mineral Spirits Blend
different substrates
Serendipity Prints on variety of| Solvent and Acetone/Mineral Spirits Blend
different substrates | Waterborne
Oberthur Prints on plastic | Solvent and Acetone/EEP Blend
credit cards Waterborne
Texollini Prints on fabric | Waterborne Water-Based Cleaner
Hino Designs Prints on textiles Plastisol |Water-Based Cleaner, Soy Based Cleaner
Quickdraw Prints on textiles Plastisol Soy Based Cleaner, White
Oil/Acetone/Mineral Spirits Blend
LCA Promotions Prints on textiles Plastisol Soy Based Cleaner, Water-Based

Cleaner, White Oil/Acetone/Mineral
Spirits Blend

IRTA analyzed and compared the costs of the alternatives and the cleaners that are
currently used by the facilities. In seven cases, the cost of using an alternative was lower
or about the same as the cost of using the current cleaner. In two cases, the cost of using
the alternative cleaner was higher than the cost of using the current cleaner.

The results of the project indicate that alternatives are available and cost effective for

screen printing facilities in California.

Water-based cleaner, soy based cleaners and

acetone blends which are lower in toxicity and low in VOC content perform well in
removing the different types of ink used by the screen printing industry today.
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I. INTRODUCTION AND BACKGROUND

The printing industry is one of the largest manufacturing industries in the United States.
The industry is dominated by small and medium-sized businesses, most of them with
fewer than 20 employees. In 2002, according to the Bureau of Census, approximately 83
percent of the screen printing industry was comprised of small businesses. The Info USA
Power Business Database estimates the number of screen printers in 2002 in the U.S. at
16,341. California has 1,886 screen printing establishments.

The South Coast Air Quality Management District in southern California regulates VOC
emissions from businesses located in the four county area including Los Angeles County,
Orange County, San Bernardino County and Riverside County. One of the SCAQMD
rules, Rule 1171 “Solvent Cleaning Operations,” regulates the VOC content of screen
printing cleanup solvents. The VOC content of screen printing cleanup solvents is
currently set at 750 grams per liter. The District plans to reduce the allowed VOC
content to 500 grams per liter on July 1, 2005 and to 100 grams per liter on July 1, 2006.
Lowering the VOC content to 100 grams per liter would reduce emissions of these
solvents by about 1.3 tons per day. By July 1, 2006, screen printers in southern
California must convert to alternative low-VOC cleanup materials.

The Institute for Research and Technical Assistance (IRTA), a nonprofit organization,
was established in 1989 to assist industry in adopting safer alternatives to ozone
depleting, chlorinated, other toxic and VOC solvents. IRTA staff have worked with
hundreds of facilities in the South Coast Basin to identify, test and develop alternatives.
IRTA runs and operates the Pollution Prevention Center (PPC), a loose affiliation of
local, state and federal governmental organizations and a large electric utility.

Cal/EPA’s Department of Toxic Substances Control (DTSC), with DTSC and U.S. EPA
Region IX funding, contracted with IRTA to work with screen printers to identify, test,
develop and demonstrate alternative low-VOC, low toxicity cleanup solvents. IRTA had
worked with some screen printers in two earlier projects, one sponsored by U.S. EPA
headquarters and the other sponsored by SCAQMD. Both of these projects involved
working with several different categories of cleaning and the resources for the screen
printing alternatives were limited.

IRTA undertook the current DTSC/U.S. EPA project to work with a variety of screen
printers of different types. IRTA worked with a total of nine screen printing facilities
that handled different types of printing. The focus was on finding suitable alternatives
that would be safer and would meet the final SCAQMD Rule 1171 VOC limit of 100
grams per liter.



Screen Printing

Screen printing is a short-run process that prints on almost any substrate including fabric,
paper, leather, metal, glass, wood, ceramic and plastics. It is used for printing art prints,
posters, greeting cards, labels, menus, program covers, wallpaper and textiles such as
tablecloths, shower curtains and draperies. Some screen printing is done by hand with
very simple equipment consisting of a table, screen frame and squeegee. Most
commercial printing is performed on automated presses. One type of automated press
uses flat screens that move in an indexed manner so that ink of different colors can be
applied. Another type uses rotary cylindrical screens with the squeegee mounted inside
the cylinder. The ink is pumped in automatically.

Screens are prepared before printing by the screen printers. The screens can be various
sizes and they are generally made of polyester material with a wood or metal frame. A
light sensitive emulsion is put onto the screen and it is cured with light. The emulsion
forms a so-called stencil which serves as the pattern for printing. During printing, ink is
forced through the screen and a pattern is printed on the substrate. The emulsion masks
the part of the screen so that ink cannot pass through. Some companies also use a
material called blockout to touch up the emulsion.

Most companies save the screens after a printing run so they can be used next time the
customer orders a job. The emulsion is not removed from these screens and the screens
are stored for future use. Some companies remove the emulsion each time the screen is
used for printing.

Four types of inks are commonly encountered in screen printing. One type of ink is
solventborne ink which is used by many printers. Another type of ink, called Plastisol
ink, is used in textile printing applications; this ink is also solventborne. Textile printers
account for about two-thirds of the screen printers. Some screen printers use ultraviolet
(UV) curable ink which contains photoinitiators that are cured using light. Finally, a few
screen printers use waterborne inks.

There are two places in the process where solvents are used to clean ink from the screens.
During printing, many companies clean the screens periodically when the ink builds up.
After printing when the screens are recycled or completely cleaned, solvents are used to
remove the ink from the screens. Plain water or water-based cleaners are used to clean
waterborne ink from the screens. Other materials are used to remove the emulsion,
blockout and ghost image.

Participating Facilities

Nine facilities that have screen printing operations participated in the project. Table 1-1
shows a list of these facilities together with a description of the type of printing they
perform and the type of ink they use. In three cases, Owens Illinois, Southern California
Screen Printing, and Quick Draw, IRTA had worked with the facility to some extent in
the earlier SCAQMD and U.S. EPA projects.



Table 1-1
Facilities Participating in Project

Company Printing Description Ink Type
Owens-Illinois Prints on plastic cosmetic bottles uv
Southern California Prints on paper and plastic uv

Screen Printing
Com-Graf Prints on variety of different substrates Solventborne
Serendipity Prints on variety of different substrates  Solvent and waterborne
Oberthur Prints on plastic credit cards Solvent and waterborne
Texollini Prints on fabric Waterborne
Hino Designs Prints on textiles Plastisol
Quickdraw Prints on textiles Plastisol
LCA Promotions Prints on textiles Plastisol

The facilities have a variety of different processes. Some, like Oberthur and Texollini
manufacture goods and perform screen printing as part of their operations. Three of the
facilities, Hino Designs, Quick Draw and LCA Promotions, are small textile printers who
primarily print on T-shirts. Com-Graf prints on a variety of different products including
glass and ceramics. Serendipity is a small one-person shop that does various printing
jobs.  Owens-lllinois prints on a range of different plastic cosmetic bottles. Southern
California Screen Printing prints very large plastic and paper banners. Plastisol ink is
used by the three T-shirt printers. UV curable ink is used by two of the participating
facilities. Three facilities use waterborne ink and four facilities use more traditional
solventborne ink.

Project Approach

The first step in the project was to visit each of the participating facilities. During these
visits, IRTA toured the facility and focused particularly on the screen printing process.
IRTA discussed the substrates and ink types used by each facilities. IRTA also discussed
the types of emulsions and blockouts used by the facilities. These are the parameters that
affect the type of cleaner that can be used. IRTA requested a sample of ink or inks from
the facilities.

The second step in the project was to perform preliminary tests at the IRTA office using
the ink and several alternative cleaning agents. At this stage, IRTA wanted to screen
alternative cleaning materials to see if they could clean the ink. IRTA obtained a typical
screen from a screen printer and this screen was used in the preliminary testing. The ink
was applied to the screen and different cleaning agents were rubbed on the screen with a
wipe cloth to determine if they could effectively remove the ink. This test procedure
allowed IRTA to determine which alternatives might be effective in cleaning ink at each
facility.



The third step in the project was to visit the facilities and conduct initial tests with the
alternatives that appeared effective in the preliminary testing to clean the ink in the
screen printing process. The initial testing generally involved limited testing by hand
cleaning screens that did not need to be saved for a future job. Some of the alternative
cleaners can remove emulsion or blockout , depending on the type of emulsion or
blockout used by the facility. Most facilities do not want the emulsion or the blockout to
be removed so they can save the screens for the same customer with future jobs.

The initial facility testing generally involved testing two to 15 cleaning alternatives that
have low-VOC and are relatively low in toxicity. If a cleaning agent cleaned the ink
effectively but removed the emulsion or the blockout in cases where the facilities wanted
to preserve the screen, it was eliminated from consideration. In almost all cases, IRTA
tested the alternatives in the same manner the facility used the current cleaning agent. In
some cases, however, it was necessary to modify the conditions. Water-based cleaners
work much more effectively when they are heated and the initial facility testing was
generally performed with a heated cleaner.

The fourth step in the project was to perform more extensive or scaled-up testing of the
alternative cleaning agents that appeared to effectively remove the ink. IRTA provided
the facilities with a week’s supply or more of the cleaning agents so they could test them
under production conditions. In some cases, IRTA provided equipment to the facility for
the scaled-up testing.

The fifth step in the project was to analyze and compare the cost and performance of the
alternative and currently used cleaners. Section Il of this document presents this analysis
for the nine facilities participating in the project.

Current Cleanup Solvents

Solvents used by the screen printing industry for cleanup in the U.S. include mineral
spirits, methyl ethyl ketone, toluene, xylene, glycol ethers, terpenes, heptane and hexane.
All of these solvents are classified as VOCs and many of them are toxic. Mineral spirits
contain trace quantities of benzene, toluene and xylene. Benzene is an established human
carcinogen; toluene and xylene are listed on California’s Proposition 65. Hexane causes
peripheral neuropathy, a nervous system disease.

The project sponsors are concerned about the VOC emissions from the solvents and the
exposure of the workers and community members to the solvents. The aim of the project
was to identify, develop, test and demonstrate low-VOC, low toxicity alternative cleanup
materials.



Alternative Cleanup Materials

The alternative low-VOC, low toxicity cleanup materials IRTA tested during this project
can be classified into three categories. The first category is water-based cleaners. The
second category is solvents that are exempt from VOC regulations. The third category is
methyl esters which are vegetable based cleaners with a very low VOC content. Each of
these categories of cleaners is discussed in more detail below.

Water-Based Cleaners. These cleaners generally contain a certain amount of water.
They are sometimes diluted further with water when they are used for cleaning. Some
water-based cleaners are based on surfactants; others contain a small amount of solvent.
Water-based cleaners are most applicable for cleaning the plastisol ink used by the textile
printers or ultraviolet (UV) curable ink used by some printers.

IRTA tested one water-based cleaner, called Ardrox 405-V and made by Chemetall
Oakite, at two textile printing facilities. Both Hino Designs and LCA Promotions tested
the water-based cleaner in a parts cleaner at 50 percent concentration. This water-based
cleaner cleaned the ink effectively when the screens were being recycled.

IRTA tested another water-based cleaner, called Experimental Commercial Printing
Cleaner NP 2520, which is made by Mirachem. This cleaner was tested at Southern
California Screen Printing in a recirculating brush application system at full
concentration. It worked very effectively in cleaning the UV curable ink when the
screens were being recycled.

IRTA tested a third water-based cleaner, called GD 1990 and made by Brulin, during the
project. The cleaner worked effectively for cleaning the semi-cured water-based ink at
Texollini. The company converted to the cleaner and it is used in a high pressure spray
process at about one-third concentration.

Exempt Solvents. There are a humber of solvents that have been specifically deemed
exempt from VOC regulations by U.S. EPA and local California air districts. Some of
these contribute to ozone depletion and their production has been banned. The use of
others, perchloroethylene and methylene chloride, is severely restricted because they are
classified as carconogens. Still others, one of the volatile methyl siloxanes and
parachlorobenzothrifluoride, have potential toxicity problems.

One solvent that is exempt from VOC regulations was tested during the project. Acetone
is an aggressive solvent that is very low in toxicity compared to other organic solvents. It
evaporates readily and its disadvantage is its low flash point. IRTA tested acetone
extensively during this project and it is a very effective ink cleaner.

Acetone evaporates too quickly to effectively remove ink from the screens when it is
used by itself. When IRTA tested acetone during this project, it was combined with
small quantities of other VOC solvents to prevent such rapid evaporation. A blend of
acetone was tested for on-press cleaning at three textile printers, Hino Designs, Quick



Draw and LCA Promotions. It effectively cleaned the ink at two of these facilities. An
acetone blend was also tested at Com-Graf, Oberthur and Serendipity and it worked
effectively on the ink at those facilities.

Methyl Esters. This class of chemical generally contains methyl esters that have a 16 to
18 carbon chain length. Materials like soy, canola oil, rate seed oil and cocunut oil are
composed of methyl esters. These materials clean most types of inks very effectively.
During this project, IRTA relied heavily on soy based cleaners and soy was selected
because it is more widely available and lower cost than some of the other methyl esters.
Several different formulations were tested for VOC content by SCAQMD and the VOC
content ranged from five to 25 grams per liter.

A soy based cleaner was tested with all three of the textile printers, Quick Draw, LCA
Promotions and Hino Designs. The cleaner, called Soy Gold 2000 and made by Ag
Environmental, effectively cleaned the plastisol ink. Use of the soy cleaner did,
however, require an additional rinsing step for the textile printers. Soy cleaners are oily
and they must be rinsed before the screens are ready for printing. Soy Gold 2000 was
also effective for cleaning the UV curable ink at Owens-Illinois and the company
converted their operation to use the vegetable based cleaner. Another soy based cleaner,
called Autowash #3 and made by Seibert, was tested for cleaning the UV curable ink at
Southern California Screen Printing. This cleaner worked almost as effectively as the
current cleaner at that facility.

Cleaner Performance

Performance of the alternative cleaning agents at each facility was evaluated on a case-
by-case basis. In each instance, the plant personnel provided information on their
requirements for the cleaning process. In all cases, it was important for the cleaning
agent to effectively clean the ink from the screens in a reasonable period of time. The
facility personnel were the judges of which cleaners cleaned effectively. In addition,
when cleaners were tested during printing, IRTA insisted that the facility print after
cleaning to make sure the print quality was acceptable.

Cost Analysis

IRTA performed cost analysis for each of the alternatives that was successfully tested at
each of the facilities participating in the DTSC/EPA project. The types of costs that were
evaluated included:

* capital cost

* cleaner cost

* labor cost

« utilities cost

* disposal cost
These costs were evaluated and compared when the costs were different for the current
solvent and the alternative cleaners.



In some of the cases, it was assumed that there would be a capital equipment
requirement. In these instances, the cost of the capital equipment was spread over a 10
year period, which was assumed to be the life of the equipment. The interest rate for the
cost of capital was assumed to be four percent.

In virtually all cases, there was a difference in the cost of the current solvent and the cost
of the alternative cleaner. In some cases, there was a difference in labor costs and, in
these instances, the different costs were compared. In a few cases, there was a difference
in electricity costs and these were noted and compared. Finally, in some instances, there
was a difference in disposal costs and these were analyzed where appropriate.

Report Organization

Section Il of this report provides detailed information on the analysis that was performed
for each of the companies participating in the project. The cost of the current and
alternative process was evaluated and compared. Section Il summarizes the results of
the tests and demonstrations at the facilities. Appendix A includes MSDSs for the
alternative products that were tested or adopted by the participating facilities. Appendix
B provides the stand alone case studies for two of the facilities that opted to convert to
alternatives.



1. ANALYSIS OF THE ALTERNATIVE CLEANING AGENTS

This section presents analysis of the performance and cost of the alternative cleaning
agents that were tested during the project. It provides a description of each of the
facilities where the testing was conducted, the cleaning agents that are used currently, the
alternatives that were tested and the alternatives that were most effective. It also
provides a cost comparison of the current and alternative cleaners. The alternative
cleaners were tested for a few weeks in most of the facilities so it is unknown whether
other problems would arise if they were tested for a longer period. The alternative
cleaners have been used for a much longer period, more than a year, at two facilities,
Owens-Illinois and Texollini. These two facilities elected to convert to the alternatives.

Owens-lllinois

The Owens-Illinois Plastics Group operates a manufacturing facility in La Mirada,
California. The company manufactures plastic cosmetic bottles for various types of
products like shampoo and other personal products for a number of customers. Owens-
Illinois has several extrusion and blow molding machines that are used to make the
bottles. The company uses a range of plastic materials including HDPE, PET, LDPE,
PVC and polypropylene. The bottles have various shapes including cylinders and ovals.

Owens-Illinois has several automated in-line decorating machines that are used to screen
print on the plastic bottles. For a number of years, the company has exclusively used
ultraviolet (UV) curable inks. The machines apply one color of ink to the bottle as it
passes through the ink delivery system. Some of the bottles require five colors so they
pass through five screens in the machine, each with one color. The bottles pass under a
screen and squeegees applied to the top of the screen force the ink through the screen to
color the pattern on the bottles. After the ink is applied, the bottles pass through an
ultraviolet light which cures the ink. A picture of the process is shown in Figure 2-1.

Owens-Illinois performs two types of cleaning. Workers monitor the screens at the
machines. Periodically, when the screens are contaminated, the worker uses a cleaner on
a rag to wipe the excess ink from the lower part of the screen; this is in-process cleaning.
After the run, the screens are removed from the machine, workers remove the ink from
the top and botton of the screens and they are processed further so they can be reused.

IRTA began working with Owens-Illinois on a project sponsored by the South Coast Air
Quality Management District (SCAQMD). One of the SCAQMD regulations, Rule
1171, specifies that the VOC content of the cleaners used for screen printing cleanup
have a VOC content of 100 grams per liter or less beginning in July of 2006. Owens-
Illinois was using a high VOC cleaner and IRTA worked with the company to test
alternatives that met the 100 gram per liter future VOC limit.



Figure 2-1. Printing Process at Owens-Illinois

In preliminary tests, IRTA found that high soy content cleaners cleaned Owens-Illinois’
ink very well. IRTA performed scaled-up testing of one of the cleaners, Soy Gold 2000,
at the facility. SCAQMD tests determined that the VOC content of this cleaner is less
than 20 grams per liter which easily meets the future effective VOC limit. This product
can be rinsed with water which is necessary for recycling the screens. After successful
on-site testing, IRTA provided five gallons of the alternative cleaner to the facility for
further testing. The results indicated that the cleaner performed well for both the in-
process cleaning and the cleaning at the end of the process. An MSDS for the cleaner is
provided in Appendix A.

IRTA followed up with Owens-lllinois in the current project and the company had
converted to the alternative soy based cleaner. The cleaner has been successfully used
for about a year. One advantage of the alternative cleaner is that it protects the emulsion
which forms the pattern on the screen better than the high VOC cleanup solvent used in
the past.

The only element in the cost that has changed with the adoption of the new cleaner is the
price of the cleaner. Owens-Illinois uses about 15 gallons of cleaner per week under
normal production conditions. The cost of the high VOC solvent is $13 per gallon. On
this basis, the annual cost of using the high VOC solvent was $10,140. The cost of the
soy alternative cleaner is less, at $10.90 per gallon. The same amount of the new cleaner
is used so the annual cost for cleaning now amounts to $8,502.

Table 2-1 shows the annualized cost comparison for cleaning with the high VOC cleaner
and the soy based cleaner for Owens-Illinois. The company reduced their costs by about
16 percent through the conversion.



Table 2-1
Annualized Cost Comparison for Owens-Illinois

High VOC Cleaner  Soy Cleaner
Cleaner Cost $10,140 $8,502
Total Cost $10,140 $8,502

A stand alone case study for Owens-lIllinois is shown in Appendix B.

Southern California Screen Printing

Southern California Screen Printing (SCSP) is located in Fontana, California. SCSP has
six-color presses that provide in-line printing capability. The company prints high
quality, high volume, large format work and their customers include the movie and
advertising industries. Products printed by SCSP include very large banners, posters and
bus advertising. SCSP uses UV curable ink for all of their operations. The screens used
by the company for printing are very large, perhaps 15 feet long and seven feet high.

At the end of the screen printing process, SCSP must remove the ink from the screens.
Currently the company has a large bay where the ink removal and other screen recycling
operations occur. A picture of the cleaning bay is shown in Figure 2-2. SCSP, for
several years, has used a high VOC glycol ether cleaner. The VOC cleaner is applied
using a pump attached to a brush for scrubbing the screens. The cleaner is applied to
only one side of the screen except in the case of black ink. When black ink is used, both
sides of the screen must be cleaned to remove the ink. After the ink is cleaned, the
stencil on the screen is removed and rinsed. The ghost image on the screen is then
removed, the screen is rinsed again and then is vacuum dried.

Figure 2-2. Cleaning Bay at Southern California Screen Printing
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IRTA conducted screening tests on SCSP’s ink and found several alternatives that might
be suitable. IRTA tested these alternatives by hand cleaning screens at SCSP. The
results of this testing indicated that only one cleaner, Seibert Autowash #3, was effective
in cleaning the ink. The cleaner is a blend of soy methyl esters and surfactants. An
MSDS for the cleaner is shown in Appendix A. At a later time, IRTA identified a new
water-based cleaner that cleaned the ink very well. This cleaner was also tested by hand
on the screens at SCSP and it was effective in cleaning the ink. An MSDS for the water-
based cleaner, called Mirachem Experimental Commercial Printing Cleaner NP 2520, is
also shown in Appendix A.

IRTA arranged for scaled-up testing at SCSP of the soy based product and the water-
based product. IRTA provided the company with 10 gallons of each formulation. The
soy based cleaner worked acceptably but more labor was required. The water-based
cleaner worked well and no additional labor was required.

IRTA analyzed the costs of the alternatives and compared them to the costs of the current
cleaner. SCSP uses 55 gallons per month of solvent and the cost of the solvent is $12.60
per gallon. The annual solvent usage is 660 gallons and, on this basis, the annual cost of
the cleaning solvent is $8,316. The cost of the soy based alternative is $7 per gallon.
The cost of the water-based cleaner, which is not yet commercialized, is estimated by the
supplier at $12.50 per gallon. Assuming the same amount of the alternative cleaners
would be required, the annual cost of the soy product would be $4,620 and the annual
cost of the water-based alternative would be $8,250.

SCSP has one worker who spends seven hours per day cleaning screens. The worker’s
labor rate is $20 per hour. Assuming there are 260 working days per year, the annual
labor cost for the cleaning process amounts to $36,400.

SCSP provided estimates of the labor breakdown for the cleaning process. The worker
spends 20 percent of his time on ink removal, 20 percent of his time on stencil removal
and rinsing, 20 percent of his time on ghost image removal, 13 percent of his time on
final rinsing and seven percent of his time on the vacuum drying operation. For the cost
analysis, it was assumed that the worker would spend twice the time when the alternative
soy based cleaner was used on the ink removal part of his job. On this basis, use of the
soy based cleaner would add 1.4 hours of work per day to the cleaning process. The
annual labor cost would amount to $43,680. In the case of the water-based cleaner, the
labor would be the same as with the current cleaner.

Table 2-2 shows the annualized cost comparison for the current high VOC cleaner, the
soy based alternative and the water-based alternative. The lowest cost option is use of
the water-based cleaner. It is slightly less costly than use of the current VOC solvent.
The cost of using the soy based cleaner is eight percent higher than the cost of using the
VOC solvent. The soy based cleaner is lower in cost than the VOC solvent but the labor
cost increase raises the total cost of using the alternative above the cost of using the VOC
solvent.
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Table 2-2
Annualized Cost Comparison for Southern California Screen Printing

Current VOC Soy Based Water-Based
Cleaner Cleaner Cleaner
Cleaner Cost $8,316 $4,620 $8,250
Labor Cost $36,400 $43,680 $36,400
Total Cost $44,716 $48,300 $44,650

Com-Graf, Inc.

Com-Graf is located in Torrance, California. The company uses a variety of inks to print
with fine mesh screens on various items including bottles and cups. The company
specializes in printing on very difficult items like the surface of a walnut to a multi-
angled chassis. Most of the ink used by Com-Graf is vinyl but the company also uses
enamel and epoxy inks for printing. The cleaner currently used by the company is a high
VOC material.

IRTA conducted preliminary testing with the owner of Com-Graf. A variety of
alternatives were tested including a soy based cleaner, a white oil and a blend of acetone
an mineral spirits. IRTA also performed testing with the Com-Graf workers during
production. IRTA tested various blends of soy, acetone and mineral spirits. The blend
that worked best was composed of 80 percent acetone, 10 percent Soy Gold 2000 and 10
percent mineral spirits. IRTA provided the company with larger quantities of the blend
and it was tested for a longer period. The workers indicated that it performed well and
that no additional labor was required to use the alternative. MSDSs for acetone, Soy
Gold 2000 and the mineral spirit, called VM&P, are shown in Appendix A.

Com-Graf uses 55 gallons per month or 660 gallons per year of the high VOC solvent.
The cost of the cleaner is $486 per drum or $5,832 per year. IRTA estimated the cost of
the low VOC alternative from the cost of the individual components in the blend. The
cost of Soy Gold 2000 is $9 per gallon. The cost of acetone is also $9 per gallon and the
cost of mineral spirits is $6 per gallon. The cost of the blend, based on these costs, is
$8.70 per gallon. Assuming the same usage rate for the alternative as for the high VOC
cleaner, the annual cost of the alternative is $5,742.

Table 2-3 shows the annualized cost comparison for Com-Graf. The cost of using the
alternative cleaner is slightly lower than the cost of using the high VOC cleaner.

Table 2-3
Annualized Cost Comparison for Com-Graf
High VOC Solvent  Soy/Acetone/Mineral

Spirits Blend
Cleaner Cost $5,832 $5,742
Total Cost $5,832 $5,742

12



Serendipity

Serendipity is a small specialty screen printing facility located in Santa Fe Springs,
California. The company prints on a range of substrates including wood and metal items
and skate boards with solventborne ink including epoxy and flat fabrics with water-based
ink. The owner performs all of the operations.

Each time a screen is used, it is recycled. The ink and the stencil are removed. The
owner uses a glycol ether followed by lacquer thinner to clean the screens.

IRTA conducted preliminary testing and identified various alternatives that might be
suitable for cleaning the screens. IRTA tested the most promising alternatives at
Serendipity on a clear solventborne ink, an epoxy ink and an ink designed to print on
plastic. The alternative that worked best was a blend of 92 percent acetone and eight
percent mineral spirits. IRTA provided Serendipity with larger quantities of the cleaner
and it was tested for a few months. The owner indicated that it turned the emulsion white
but this had no effect on the screen when it was recycled and reused. The cleaner
effectively cleaned the ink. MSDSs for acetone and VM&P mineral spirits are shown in
Appendix A.

Serendipity uses one gallon of cleaner every two months or six gallons per year. The
cost of glycol ether is about $10 per gallon and the cost of lacquer thinner is about $6 per
gallon. Assuming half the cleaner used currently is glycol ether and half is lacquer
thinner, the cost of the VOC cleaners is $48 per year. The cost of the alternative low
VOC cleaner is $54 per year based on a cost of $9 for acetone and $6 for mineral spirits.
The owner indicated there are no labor differences in using the alternative cleaner.

Table 2-4 shows the annualized cost comparison for the high and low VOC cleaning
formulations. The cost of using the low VOC cleaner is 13 percent higher than the cost
of using the glycol ether and lacquer thinner.

Table 2-4
Annualized Cost Comparison for Serendipity
Glycol Ether/ Acetone/Mineral
Lacquer Thinner Spirits Blend
Cleaner Cost $48 $54
Total Cost $48 $54

Oberthur Card Systems

Oberthur Card Systems is located in Rancho Dominguez, California. The company has
several lithographic presses and two automated screen printing presses for printing on
plastic used to make credit cards of all types. A picture of one of the screen printing
presses is shown in Figure 2-3.
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Figure 2-3. Automated Printing Press at Oberthur

In the screen printing operation, Oberthur uses both waterborne inks and solventborne
inks. The company uses plain water to clean the water-based inks and has historically
used a VOC solvent for cleaning the solventborne inks. As part of a project sponsored by
U.S. EPA and Cal/EPA’s Department of Toxic Substances Control, IRTA worked with
Oberthur to identify, develop and test alternative low-VOC cleaners. SCAQMD Rule
1171 requires cleanup materials used in screen printing to have a VOC content of 100
grams per liter by July 1, 2006 and IRTA tested materials that would meet this level.

IRTA obtained samples of Oberthur’s solventborne screen ink for preliminary testing.
The tests indicated that soy based cleaners and acetone performed well. Over a several
month period, IRTA worked with Oberthur to test a variety of cleaners. The soy based
cleaners cleaned the ink effectively. They left an oily residue on the screens that was not
absorbed by the plastic substrate, however, and the printing was not acceptable. It
became clear that soy based cleaners even in low concentrations in the formulation could
not be used. IRTA then tested a number of different formulations based on acetone. The
best performing acetone formulation was composed of about 88 percent acetone and 12
percent ethyl 3-ethoxy propionate (EEP) by weight. This cleaner has a VOC content less
than 100 grams per liter. MSDSs for acetone and EEP are shown in Appendix A.

IRTA conducted testing with the blend with Oberthur and it appeared to perform well.
More of the alternative cleaner was required. IRTA provided five gallons of the blend to
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Oberthur for scaled-up testing and the company tested the cleaner. It performed
effectively but the workers found that more of the alternative cleaner was necessary.

Oberthur uses 150 gallons of the VOC cleaner annually in the screen printing cleanup.
The cost of the cleaner is $20.50 per gallon. On this basis, the cost of the cleanup solvent
is $3,075 annually. For the alternative cleaner, IRTA assumed that 50 percent more
would be required. This indicates that Oberthur would use 225 gallons of the
acetone/EEP blend annually. Although this blend is not yet a commercial product, the
blender estimates that the cost of the cleaner would be $7.28 per gallon. The annual cost
of the alternative cleaner, taking into account the higher use level, is $1,638.

Table 2-5 shows the annualized cost comparison for the current VOC cleaner and the
alternative cleaner for Oberthur. The values show that conversion to the alternative
would reduce Oberthur’s cleaning cost substantially, by 47%. Even if Oberthur required
twice as much of the alternative cleaner as the current cleaner, the annual cleaning cost
would still be much lower at $2,184 than the current cleaning cost.

Table 2-5
Annualized Cost Comparison for Oberthur

Current VOC Cleaner  Alternative Cleaner

Cleaner Cost $3,075 $1,638
Total Cost $3,075 $1,638
Texollini

Texollini is a knitting mill located in Long Beach, California. The company provides
fabric development, knitting, dying, finishing, fabric print design and printing
capabilities. Part of Texollini’s operations involve screen printing on fabrics the
company makes for their customers. A picture of the company’s screen printing system
is shown in Figure 2-4.

Texollini uses water-based inks exclusively for their screen printing operations. The
water-based inks are applied on a conveyor line and the ink is cured in an oven. The
screens are on a cylinder on the conveyor line. They are removed and cleaned using
cold water in an automated system. In certain cases, the ink dries on the screen and
cannot be removed with water. The company cleaned these screens with a VOC solvent
using a hand-held spray wand.

IRTA conducted preliminary testing with Texollini’s ink and identified several water-
based cleaners that cleaned the ink effectively. Three of the water-based cleaners were
tested in the hand-held spray cleaner. All three cleaners were more effective in cleaning
the ink than the VOC solvent. IRTA provided larger quantities of the cleaner that
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Figure 2-4. Printing Operation at Texollini

performed the best for scaled-up testing. After three months of testing, Texollini decided
to convert to the alternative cleaner. An MSDS for the cleaner, called Brulin GD 1990, is
shown in Appendix A.

Texollini used 132 pounds of the VOC cleaner per year at a cost of 89 cents per pound.
The annual cost of the cleaner amounted to $117. Texollini uses the water-based cleaner
in a 25 percent concentration with water. Total annual usage is 41 pounds per year.
Assuming a density for the cleaner of nine pounds per gallon and a price of $12.75, the
annual cost of the alternative water-based cleaner is $58.

When the VOC solvent was used, Texollini had one employee who spent 1.5 hours per
week cleaning ink from the screens. Assuming a labor rate of $10 per hour, the labor
cost for cleaning with the VOC solvent was $780 per year. Less labor is required with
the water-based cleaner. One employee now spends about one-half hour per week in
cleaning. This amounts to an annual labor cost of $260.

The spray applicator requires 120 volts and two amps which translates into 0.24 kW per
hour. With the VOC solvent, the spray wand was used for 78 hours a year. Assuming an
electricity cost of 15 cents per kWh, the annual electricity cost was about $3 per year.
With the water-based cleaner, the spray wand was used for less time, 26 hours per year.
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Again, assuming an electricity rate of 15 cents per kWh, the annual electricity cost is now
$1 per year.

Table 2-6 shows the annualized cost comparison for Texollini. The company reduced
their cleaning cost by 65 percent by converting to the water-based cleaner.

Table 2-6
Annualized Cost Comparison for Texollini
VOC Solvent Water-Based Cleaner
Cleaner Cost $117 $58
Labor Cost $780 $260
Electricity Cost $3 $1
Total Cost $900 $319

A stand alone case study for Texollini is presented in Appendix B.

Hino Designs

Hino Designs is located in Gardena, California. The company is a textile printer that
develops and prints custom designs, primarily on T-shirts. Hino has one manual press
and one automated press.

The company uses a VOC solvent for cleaning the screens during printing and after
printing when the screens are recycled. During in-process cleaning, the cleaner is applied
by hand with wipes. During final cleaning, Hino uses a recirculating cleaning system
with a pump and brush to clean the screens. Between 30 and 40 screens are cleaned each
week.

IRTA conducted preliminary testing with Hino by hand cleaning screens with various
cleaners to decide which ones should be tested. The cleaners had to clean the ink well
and they also had to leave the emulsion intact so Hino could save the screens for printing
in the future. One of the cleaners, Mirachem Pressroom Cleaner, removed the emulsion
when it was heated. Three other cleaners that did not remove the emulsion were also
tested.

The best alternative cleaner in the screening tests was Soy Gold 2000, a vegetable based
cleaner. An MSDS for this cleaner is shown in Appendix A. IRTA provided Hino with a
parts cleaner containing the soy and it was tested for several weeks for cleaning the
screens after printing. The soy cleaned the ink very well but it caused a problem with the
screen tape. This tape is pulled off after printing and it leaves a residue. With Hino’s
VOC cleaner, the residue is simply left in place. The soy liquified the tape adhesive
residue and Hino was concerned that this would cause a problem when the company tried
to reapply the emulsion. Hino did apply emulsions to about 60 screens with no problem
but the company was concerned that there could be a problem in the future. The residue
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from the tape could be cleaned off with the soy but this would require increased labor.
The soy also needed to be rinsed which was an additional step in the process.

IRTA tested another cleaner, a water-based cleaner called Super Scrub, in the parts
cleaner at a concentration of one-third. This cleaner did not clean the ink effectively
enough. IRTA increased the concentration to 50 percent but the cleaner did not perform
as well as the current VOC cleaner.

IRTA tested a third cleaner, a water-based cleaner called Ardrox 405-V, at one-third
concentration in the parts cleaner. An MSDS for this cleaner is provided in Appendix A.
It did not clean aggressively enough so IRTA increased the concentration to 50 percent.
This cleaner cleaned the ink as effectively as the VOC solvent. The operator, however,
did not like the smell. IRTA added a fragrance to the cleaner and this improved the
situation somewhat.

For the in-process cleaning, IRTA tested several alternatives. Hino is using an emulsion
that is removed by many solvents. IRTA identified another emulsion that was solvent
and water resistant. IRTA provided Hino with a sample but Hino did not test it during
the project. IRTA did not identify an alternative for in-process cleaning at Hino.

IRTA analyzed and compared the cost of using the VOC solvent with the cost of using
the soy and the Ardrox 405-V at the end of the printing process. Hino purchases about
60 gallons per year of the VOC cleaning solvent. The owner estimates that 60 percent of
the solvent is used for in-process cleaning and 40 percent is used at the end of the
printing cycle. The cost for five gallons of the cleaning solvent is $62.50. The in-
process solvent cost is $450 annually. The cost of the solvent for cleaning after printing
is $300 annually.

The operator that performs the cleaning at the end of the printing process spends about
eight hours per week cleaning. Assuming the cleaning is performed 52 weeks per year
and assuming Hino’s labor rate of $7.50 per hour, the labor cost with the VOC solvent
amounts to $3,120 annually.

Hino pays an electricity cost for using the pump on the cleaning system. IRTA estimates
that the annual electricity cost related to the pump is $10. This is based on the electricity
cost of a parts cleaner operating 1.6 hours per day.

Hino could use the soy cleaner in the current cleaning system. Assuming the use of the
soy would be the same as the use of the VOC solvent, Hino would require 24 gallons of
soy annually. At a cost of $9 per gallon for the soy, the annual cleaner cost would
amount to $216. Use of the soy would require an additional one-half hour each week for
the rinsing. On this basis, the labor cost with the soy would be $3,315. The electricity
cost for using the soy is the same as the cost with the VOC solvent.

The Ardrox 405-V, like other water-based cleaners, needs to be heated to clean more
effectively. Hino would need to purchase a heater for use with their cleaning system to
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use this cleaner. Assuming a heater cost of $400, a cost of capital of four percent and a
useful life of 10 years for the heater, the annualized cost of purchasing the heater would
be $42. The cost of the Ardrox 405-V is $12.13 per gallon when purchased in small
quantities. Assuming the cleaner is used at 50 percent dilution and that 24 gallons of
cleaner would be required, the cost of the cleaner is $146 annually. No additional labor
would be required for use of the Ardrox 405-V. Because the water-based cleaner is
heated, the electricity cost for the pump and heater in the cleaning system would increase.
IRTA estimates the cost at $85 per year.

Table 2-7 shows the annualized cost comparison for the cleaning after printing for Hino.
The cost of the three options, the VOC solvent, the soy based cleaner and the water-based
cleaner is comparable. The cost of using the soy based cleaner is about three percent
higher than the cost of using the VOC solvent. The cost of using the water-based cleaner
is about one percent lower than the cost of using the VOC solvent.

Table 2-7
Annualized Cost Comparison for Hino
Current VOC Soy Based Water-based

Cleaner Cleaner Cleaner
Capital Cost - - $42
Cleaner Cost $300 $216 $146
Labor Cost $3,120 $3,315 $3,120
Electricity Cost $10 $10 $85
Total Cost $3,430 $3,541 $3,393
Quickdraw

Quickdraw is located in West Los Angeles, California. The company is a textile printer
and most of the work involves printing on T-shirts. Quickdraw has three presses. A
picture of one of the presses is shown in Figure 2-5.

Quickdraw removes ink from the screens during the printing process. The company, like
many other screen printers, also removes the ink from the screens at the end of the
printing process so the screens can be recycled. Quickdraw uses one VOC solvent for the
in-process cleaning, a blend of terpenes and mineral spirits, and a second VOC solvent
for the end of process cleaning, an aerosol screen opener. All of the cleaning is
performed by hand with wipes. After the wipes are used, they are sent off-site to an
industrial laundry.

IRTA conducted preliminary testing of several alternatives for cleaning after the printing

process. The operator decided that a soy based cleaner called Soy Gold 2000 performed
best. An MSDS for this cleaner is shown in Appendix A. IRTA provided Quickdraw
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Figure 2-5. Automated Press at Quickdraw

with the soy cleaner and the operator used it for several months. He indicated that it
performed well. The soy is oily and must be rinsed with water before the screen can be
reused.

Quickdraw uses 14 gallons per year of the VOC solvent for cleaning the screens after
printing. The cost of the cleaner is $11.40 per gallon. The annual cost of purchasing the
cleaner is $160. The cost of the alternative, the soy based product, is $9 per gallon.
Assuming the same amount of soy and the VOC solvent would be used, the annual cost
of using the soy would amount to $126.

Quickdraw spends about four hours per day cleaning screens after printing. Assuming
the company operates five days per week and 52 weeks per year and that Quickdraw’s
labor rate is $10 per hour, the annual labor cost is $10,400. Quickdraw estimates that an
extra hour of labor a day would be required to rinse the screens after cleaning with the
soy. The labor cost for cleaning after printing with the soy would amount to $13,000 per
year.

For the in-process cleaning, Quickdraw uses an aerosol screen opening cleaner. The
company uses about one can every two weeks and the cost of the cleaner is $7 per can.
On this basis, the cost of using the screen opener for in-process cleaning amounts to
$182.
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IRTA tested one alternative for in-process cleaning. The cleaner is a blend of 60 percent
white oil, 30 percent acetone and 10 percent mineral spirits. An MSDS for the white oil,
acetone and VM&P mineral spirits are shown in Appendix A. Although the operator did
not like the odor, the blend did clean effectively. The cost of the white oil is $16.50 per
gallon. The cost of acetone is $9 per gallon and the cost of the mineral spirits is $6 per
gallon. Taking these prices into account, the cost of the blend amounts to $13.20 per
gallon. One aerosol can generally contains between 12 ounces and one pound of product.
Using this assumption, and using a density for the cleaner of about seven pounds per
gallon, Quickdraw uses about three gallons of screen opener a year for in-process
cleaning. Assuming the same amount of the alternative blend would be required, the cost
of using the alternative in-process cleaner would amount to $40 annually.

Table 2-8 shows the annualized cost comparison for Quickdraw. The cost of using the
alternative low-VOC cleaners is 23 percent higher than the cost of using the VOC
cleaners.

Table 2-8
Annualized Cost Comparison for Quickdraw
High VOC Cleaners Soy and White Oil Cleaners
Cleaner Cost $342 $166
Labor Cost $10,400 $13,000
Total Cost $10,742 $13,166

LCA Promotions Inc.

LCA Promotions is a textile printer located in Chatsworth, California. Much of the work
involves printing on T-shirts but the company also prints on woven shirts, sweaters,
activewear, headwear, outer wear and accessories like backpacks and aprons.

Until recently, LCA used lacquer thinner purchased from Home Depot for in-process
cleaning during printing and after printing. During and after printing, the cleaner was
applied by hand with wipes that are shipped off-site to an industrial laundry. The owner
of LCA purchased a parts cleaner and is now using a different VOC cleaner. A picture of
the new parts cleaner is shown in Figure 2-6.

IRTA performed preliminary screening tests with several alternative cleaners with the
owner of LCA. Three cleaners worked well and left the emulsion intact. The first
cleaner, an emulsion of water and mineral spirits, is called Hydroclean. IRTA provided
LCA with a parts cleaner containing a concentration of Hydroclean of 12.5 percent. The
cleaner was tested at the end of the printing process and it did not perform well.

The second cleaner tested at LCA in the parts cleaner was Soy Gold 2000, a vegetable

based cleaner. An MSDS for this cleaner is shown in Appendix A. LCA tested the soy
cleaner for several weeks in the parts cleaner. IRTA also provided the facility with the
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Figure 2-6. Parts Cleaner at LCA Promotions

soy based cleaner so it could be tested for hand cleaning as well. The cleaner performed
as well as their current cleaner. An extra step was required to rinse the soy.

The third cleaner tested at LCA was a water-based cleaner called Ardrox 405-V. An
MSDS for this cleaner is shown in Appendix A. IRTA tested this cleaner in the parts
cleaner at a 50 percent concentration. It was heated to about 105 degrees F and it
performed well.

For the in-process cleaning, IRTA tested a blend of 60 percent white oil, 30 percent
acetone and 10 percent mineral spirits. MSDSs for the white oil, the acetone and the
VM&P mineral spirits are shown in Appendix A; like soy, the white oil has very low
VOC content. The operator indicated that the lacquer thinner worked a little better but
that the alternative did perform acceptably. The evaporation rate of the alternative in-
process cleaner was judged by the operator to be just right.

IRTA analyzed and compared the cost of using the lacquer thinner, the new VOC cleaner
and the alternative for cleaning during printing and the two alternatives for cleaning after
printing. LCA used about 30 gallons per month or 360 gallons per year of the lacquer
thinner. The owner estimates that 95 percent of the cleaner was used at the end of the
cleaning process and five percent was used for in-process cleaning. On this basis, 342
gallons of the cleaner were used after printing and 18 gallons were used during printing
each year. The cost of the cleaner, which was purchased in one-gallon quantities at
hardware stores, is $6 per gallon. The annual cost of purchasing the cleaner was $2,052
for cleaning after printing and $108 for in-process cleaning.
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The new VOC cleaner is used in a parts cleaner with a 30 gallon capacity for cleaning
after printing. LCA recently purchased a parts cleaner which is used with the new VOC
cleaner. The cost of the parts cleaner was $1,500. Assuming a useful life for the parts
cleaner of 10 years and a cost of capital of four percent, the annualized cost of the parts
cleaner amounts to $156. IRTA estimates that the new VOC cleaner would require
changeout every three months. LCA would also need 18 gallons of the cleaner each year
for in-process cleaning. The cost of the cleaner is $10.50 per gallon. The cost of
purchasing the cleaner for in-process and after printing cleaning is $1,449 annually. The
unheated parts cleaner would use electricity for the pump and IRTA estimates this cost at
$50 per year.

LCA workers spend eight hours per day cleaning. Assuming a five day week and 52
weeks per year and adopting LCA’s labor rate of $8 per hour, the labor involved in
cleaning activities amounts to $16,640 annually.

For the in-process cleaning, IRTA estimated the cost of the alternative based on the raw
material cost of the components purchased in small quantities. The cost of the white oil
is $16.50 per gallon. The cost of acetone is $9 per gallon and the cost of the mineral
spirits is $6 per gallon. On this basis, the cost of the blend is $13.20 per gallon.
Assuming LCA purchases 18 gallons for in-process cleaning, the annual cost of the
cleaner would amount to $238. The labor would remain the same for the alternative in
the in-process cleaning.

For cleaning after printing, it was assumed that the soy based cleaner would be used for
hand cleaning in the same manner as the lacquer thinner. The cost of the soy is $9 per
gallon. Assuming 342 gallons would be required, the annual cost of purchasing the soy
for hand cleaning is $3,078. In this scenario, the labor would increase because the
screens would require rinsing to remove the soy.

For cleaning after printing, IRTA also analyzed the cost of using the soy cleaner or the
water-based cleaner in the parts cleaner. The water-based cleaner, to be effective, needs
to be heated. If LCA purchased a heater for the parts cleaner, it would cost $400.
Making the same assumptions as for the parts cleaner, the annualized cost for the heater
would be $42.  The parts cleaner with the added heater would use more electricity at a
cost of $466 annually based on a usage rate of eight hours per day.

Based on the cleaning tests with the parts cleaner, the soy and the water-based cleaner
would require changeout every three months. Assuming a capacity of 30 gallons for the
parts cleaner and a cost of $9 per gallon for soy, the annual cost of soy for the parts
cleaner would amount to $1,080 per year. The cost of the water-based cleaner is $7.50
per gallon for drum quantities and the cleaner is used at 50 percent concentration. On
this basis, the annual cost of purchasing the water-based cleaner for the parts cleaner
would be $450.

No additional labor would be required for using the water-based cleaner. Because the
screens need to be rinsed after cleaning with the soy based cleaner, there would be an
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additional labor cost for the hand cleaning and for cleaning in the parts cleaner. The
increased labor is estimated at one-half hour per day. On this basis, the increase in the
labor cost would be $1,040 annually.

LCA pays $45 per week for sending the soiled rags to an industrial laundry and receiving
fresh rags. The annual cost of this service amounts to $2,340. Use of the soy cleaner for
hand cleaning would lead to the same cost. Use of the cleaners in the parts cleaner would
require disposal every three months when the parts cleaner is changed out. For all three
cleaners, disposal of two drums of waste per year would be required. The cost of
disposal is estimated at $200 per drum for an annual cost of $400. Use of the parts
cleaner would reduce the cost of the service for the rags. Assuming that five percent of
the cleaning, the in-process cleaning, would still need to be done with rags, the cost of
the rag service with the parts cleaner would be $117 annually.

Table 2-9 compares the cost of five scenarios. The first case is the use of lacquer thinner
for hand cleaning. The second case is the case of the high VOC solvent used in the parts
cleaner. The third case is the use of soy for hand cleaning. The fourth case is the use of
soy in the parts cleaner. The fifth case is the use of the water-based cleaner in the parts
cleaner. The cleaner used after printing is referred to as Cleaner A in the table and the in-
process cleaner is called Cleaner B. The scenarios assume that the alternative in-process
cleaner is used for the last three cases.

Table 2-9
Annualized Cost Comparison for LCA Promotions

Lacquer Thinner VOC Solvent Soy Soy Water-Based

Hand Parts Cleaner Hand Parts Cleaner Parts Cleaner
Capital Cost - $156 - $156 $198
Cleaner A Cost  $2,052 $1,260 $3,078  $1,080 $450
Cleaner B Cost  $108 $189 $238 $238 $238
Labor Cost $16,640 $16,640 $17,680 $17,680 $16,640
Electricity Cost - $50 - $50 $466
Disposal Cost ~ $2,340 $517 $2,340  $517 $517
Total Cost $21,140 $18,812 $23,336 $19,721 $18,509

The lowest cost option in Table 2-9 is use of the water-based cleaner in a parts cleaner.
The cost of this option is about 12 percent lower than the baseline option of the lacquer
thinner cleaning by hand. Using the VOC solvent in a parts cleaner is also lower cost
than using the lacquer thinner for hand cleaning by about 11 percent. The cost of using
the soy based cleaner in a parts cleaner is also lower in cost by seven percent than
cleaning with the lacquer thinner by hand. Cleaning with the soy by hand is 10 percent
higher in cost than cleaning with the lacquer thinner by hand.
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111. PROJECT RESULTS AND CONCLUSIONS

During this project, IRTA staff worked with nine screen printers to test alternative safer,
low-VOC cleanup materials. SCAQMD Rule 1171 currently allows screen printers to
use cleaners with 750 grams per liter VOC. In July 2005, the allowed VOC level will
decline to 500 grams per liter and, a year later, it will be set at 100 grams per liter.

IRTA staff tested alternatives with the nine participating facilities for in-process cleaning
and screen recycling. All of the alternatives that were tested had a VOC content of 100
grams per liter or less. The alternatives that were tested fall into three categories
including water-based cleaners, soy based cleaners and exempt solvent blends. In
general, these alternatives are lower in toxicity than the higher VOC cleaners used by the
industry.

Table 3-1 summarizes the alternatives that were tested successfully at each of the
facilities that participated in the project. The table also specifies the type of ink used by
each facility.

Table 3-1
Sucessful Safer and Low-VOC Alternatives
Company Ink Type Successful Alternative(s)
Owens-Illinois uv Soy Based Cleaner
Southern California uv Water-Based Cleaner, Soy Based
Screen Printing Cleaner
Com-Graf Solventborne Soy/Acetone/Mineral Spirits Blend
Serendipity Solvent and waterborne Acetone/Mineral Spirits Blend
Oberthur Solvent and waterborne Acetone/EEP Blend
Texollini Waterborne Water-Based Cleaner
Hino Designs Plastisol Water-Based Cleaner, Soy Based
Cleaner
Quickdraw Plastisol Soy Based Cleaner, White Qil/
Acetone/Mineral Spirits Blend
LCA Promotions Plastisol Soy Based Cleaner, Water-Based

Cleaner,White Oil/Acetone/
Mineral Spirits Blend

Table 3-1 indicates that UV curable ink can be cleaned with soy and water-based cleaners
at Owens-lllinois and Southern California Screen Printing. Com-Graf, Serendipity and
Oberthur can clean their solventborne ink with acetone blends. The cured waterborne ink
at Texollini was cleaned successfully with a water-based cleaner. The three textile
printers, Hino Designs, Quickdraw and LCA Promotions, cleaned their plastisol ink
successfully with water-based cleaners and soy based cleaners during screen recycling.
For in-process cleaning, the textile printers can clean with a white oil/acetone blend.
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The cost analysis indicated that the alternatives were lower cost in some cases and higher
cost in other cases. Owens-Illinois converted to the soy based cleaner and reduced their
cost. Southern California Screen Printing would increase their cost if they converted to
the soy based cleaner; their cost would remain about the same if they converted to the
water-based cleaner. Com-Graf and Oberthur would both reduce their cost by converting
to the alternative acetone blends. Serendipity would increase their cost by converting to
the acetone blend. Texollini converted to the water-based cleaner alternative and reduced
their cost substantially in the process. The cost at Hino Designs would remain about the
same if the company converted to the soy based or water-based alternative. Quickdraw
would increase their cost by converting to the alternatives. LCA Promotions would
reduce their cost by converting to the water-based cleaner but would increase their cost
by converting to the soy based cleaner.

The results of the project indicate that screen printers using a variety of different ink
types and printing on different substrates can find safer alternatives. The alternatives
tested here were generally lower in toxicity than the cleaners used by the facilities today.
The alternatives were also low in VOC content; all the alternative cleaners that were
tested had a VOC content of 100 grams per liter or less. In some cases, use of the
alternatives would increase costs but in most cases, the cost of using the alternative
would be less or about the same.
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Appendix A
Material Safety Data Sheets for Safer Alternative Products
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MSDS for Soy Gold 2000
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o

M AT ERIAL S AFETY D ATA SHEET

EMERCEMCY PHONE: 913-540-6911 CHEMTREC: S00-424.9300

SECTION I-IDENTIFICATION

PRODECT: SOYGOLD® 20k
CAS Mo 7TEg-50-0
CHEMICAL: Fatty acid metlyl exlers

SYMOMNYMS: Methel estars of sovbean oil

SECTION [-INGREDIENTS AND HAZARD CLASSIFICATION

TYPICAL COMPOSITION Cag [
Alkyl €Ty g-Methyl Esters 6T TRS-E0L0 G704
Surfactant 9016450 1-3

SARA HAZARD: TITLE N SECTION 313: Mat listed FIRE {Section 311312): None noled

: SECTION |lI-HEALTH INFORMATION
EFFECTS OF OWEREXPOSURE

INHALATION: Mo known probler:s

[NGESTION: LDpz=50mlkg (albing ralsisieilar produces)

EYE CONTACT: Mot classified as eye irritants

SKIN CONTACT: Mot classified as & shin irritant or covrozsive material

SECTION IV-OCCUPATIONAL EXPOSURE LIMITS

FEL: WO (5HA FEL Tiv:  NOACCIH TLY
SECTION V-EMERGENCY FIRST AlD PROCEDURE

FRLLOW STANDARD FIRST AL PROCEDURES

EWALLOWTNG:  Call physician or poison contral center,

SEIN COMTACT:  Wash affected arza,

EYE CONTACT:  Flush eves with cool water for at least 13 minutes. Do not let victin rub LVES.
INIALATION: Immadiataly remove vietim to fresh ain Gel medical attention immediately.

SECTION VI-PHYSICAL DATA

BOILING POINT: Cheer G00" F (313" C at TGl rim He pressune
MELTING POINT: -I°C

YAPOR PRESSURE: 1L582 mm Hp al 25° C

SPECIFIC GRAVITY: (842 g/ml. at 25°C

HELECTRIC STRENGTH: =360

SOLUBILITY TN WATEE: Negligible al coum Lemperature

APPEARANCE AN COLOR:  Light yellow to clear and liquid at room temperature
OO Light vegetable vil udor

SECTION VII-FIRE AND EXPLOSION HAZARDS
FLASH POIWT & METHOD USED: 425" F (218" CHPMOC)

FLAMMABLE LIMITS: Nt applicable
NEPA RATING: Mo MEPA tating &
HMIZ RATING; HEALTIL FIRE: 1 REACTIVITY:

AEF B121m1
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- S5QYGOLD® 2000 (CONTINUED)

SPECIAL FIRE FIGTITING PROCEDGRES & PRECATTIONS
Treat as vil five. Use water spray, dre chemical, foam or carbon dicxide.

LNUSUAL FIRE & EXPLOGION HAZARMHS

Fags soakied with any solvent present 2 fire hzzand and should always be stored in UL sted or Factors Mutoal approved, crvered
cortainers, Improperly stored rags can create corditions that lead e osddation. Oxidztion, under certain cornditions car lead b
spenlaneaus combustion. This product canlains antingidants to retard oxidation.

SECTION VIII-REACTIVITY

STABILITY: Branlz
HAZARDOUS POLYMERTZATION,; Wuoze likely
MATERIALS TO AVCLD: Streng oxidizing agents
[LAZARDOGUS DECOMPOSITION PRODUCTS:  C0y, CO
CONDITIONS TO AVCHD: HNonge known

SECTION IX-EMPLOYEE PROTECTION
CONTROL MEASURES: Adequate ventilation
RESPIRATORY PROTECTION, Mone reguired
PROTECTIVE CLOTHING: Mn nesd anticipated
EYE PROTECTTON: Nuore required

SECTION X-ENVIRONMENTAL PROTECTION
ENVIROMMENTAL PRECAUTIONS:  Aveid uncontrolled releazes of this material into environment.

SPILL OF LEAK PRECAUTIONS: Cuntain spilled material. Transfer 1o secure contziners. Where necessary, collect uging
ahsorbent media,
WASTE DISPOSAL: Dizpose of according o federal, slale andfor Jocal requiremenls.
SECTION XI-REGULATORY CONTROLS
DOT CLASSIFICATION: Clazs 53
DOT PROPER SHIPPING MAME: Cleaning Compound, ¥.0.5.
OTHER REGULATORY REQUIREMENTS: Listed in TSCA inventory

SECTION XII-PRECAUTIONS: HANDLING, STORAGE AND USAGE

Mo special precantions necessan.

SECTION XI1lI-DATE AND SIGNATURE

This infortmalion relates only to the specific material designated and may net he valid for such material used in comhination with
any clher materials or in any other process. The steted M3D5 is5 relizble to the best of the company’s knowledge and believed
accurate as of the date indicated. However, nn vepresentation, warranly or guarantze of any kind, expressed or implivd, is made 25
i ils arouracy, reliahilicy or completeneis and we assume no responsibility for any lose, damage or axpense. direct or
conzequantial. arising out of use. It is the user's respongilility Lo satisiy himsalf as to the suitableness and completensess af such
information for his own parliculer use.

AG ENVIRONMENTAL PRODUCTS, L.L.C.
2504 PFLUMM
LENEXA, K5 AR215

PREFARED BY: WILLLAM A AYRES REVISION DATE: 5-01-41
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MSDS for Autowash #3
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MATERIAL SAFETY DATA SHEET

1. PRODUCT IDENTIFICATION

Trade Name: S[EBERT AUTOWASH #3 CAS % Proprietary Blend
{aeneric Name: Blanket Wash

{
Manuficturer: Sieber, lnc. Emarzency phone#: (3001 333-5043
Address: 134 West 47th Street Tzchnical phongs: {308y £42.2010

Ciew: Lwvons State: [L Zip: 60334

DOT Hazard Classification: Not Regu

NEPA Codes: Health - 0 Flammability - 0 Reactivity -0

HMIS Codes: Health - 1 Flammahility - 0 Rescdvity - 0 Personal Pratection - B
II. HAZARDOUS INGREDIENTS

I present, [ARC, NTP, and Z5HA carcinogzns and chemicals subject o the reporting
requirements of SARA Title L Section 313 are identified in this section.

SARA
Ingredient Name CAS Number S v STEL TITLE IT
Eatty ssters Varions 701090 Mone established None established No 5
Surfactants Various 15t 30 Mone cstablished None establiched No

References: 29CFR [910.1000, ACGTH "Threshold Limit Values for Chemicals in the Wadkplace”, National Toxicology ngm
Anaval Repore. International Agency for Ressarch :a Cancer Monographs. and 30CFR Part 372, All components of this product are in
comphance with TSCA.

L. PHYSICAL DATA

Bailing Poiat @ 760 mm Hg: 303 - 335°F

Vapor Pressure @ 80°F: ; <0,1 mm Hg
Specific Gravity @ 68°F: 052

Warer Solubility (%): Insoluble

Spectfic Vapor Density (aic=11 =1.0

% Waolatile by Valume: <10

% Yalatile Organic Compound(z): <1.0

Appedrance: Clear golden liguid
Clcdar: Typical arzanic oder

IV.FIRE AND EXPLOSION DATA

Flush Point (Method): =200°F (TCC

Explosive Limic LEL - SE LJEL - NE

Extinguishing Media: Water fog, carbon diox-c2. or dry chemical.

Special Fire Fighting Procedures: Wear self-ceztined breathing apparatus when fighung chemical fres. :

Unusual Fire and Explosion Hazards: Fine sprys/mists may be combustible at empermtures below narmal flash point.
Rugs soaked with material, swored for a long period while mixed with stong alkali or acidic materials, may
smalder. then smoke, and may even igule

V.HEALTH HAZARD DATA
Eyes « May cluse tempordry irritation. redness. tearing, blurred vision, Contact lenses must aot be wom when possibilicy

euists for eye contact due ta spraying wuid or Jichome particles,
Skin - Pralonged or repeated con el may caus ST,
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SIEBERT sUTOWASH #3

Erzathing - Excessive inhalation of «apors ma: couse nasal and respumnany irizcon. central nacvous systam affecrs
including dizziness, weakness. Tatigus. 1aused, headache and possible unconsciousngss,
Swallowing - Can cause gastoineestnal irraion, 0auses, vomiting, and diarrhea.

First A3dEmerzency Procedures

Inhzlation: Remave @ fresh air. If breathinz (s Jifficult, adminisier oxyzen. [ breathing has stopped. give amificial
respiralion. Kesp persan warm, quisr and g2t medical astention

Skin Conwct Wash thoroughly with sozp and water. Remave conmaminatzd clething. Launder contaminated clathing
bhefore re-use.

Eyes: Flush with copious ameunts of water, Ge: medical amention,

Ingestion: Do not induce vomiting. I large guaaticy is swallowed, give lukewarm waer (pint). NEVER GIVE ANYTHDNG
BY MOUTH TO AN UNCONSCIOUS PERSON. Get medical arention immediately, Risk of damage to lungs
exceeds poisoning risk.

Primary Entry Route(s): Inhalation. skin coatact

Chronic Healch Effects; Chronic overexposur: mey aggravate existing skin, eve and lung conditions.

VI REACTIVITY DATA

Srabiliry: Smable. Hazardous Folymerization: Cannot cocur.
Incompatibilities; Avoid contact with smong oxidizing materials, strong alkalies, strong mineral acids.
Hazardous Decomposition Products: Carbon moso/di oxides,

Canditions ta Avoid: None

VII. SPILL OR LEAK PROCEDURES

Procedurss for SpillLeak:

Eliminae all iznition seurces ¢Flares, lumes including pilot lights, elecirical sparks. etc.),

Small Spill - Absorb liquid on paper. vermicuiit2. floor shsacbent, or other absorpent material and transfer to 2 mecovery
drum.

Large Spill - Persons aot wearing profective equipment should be excluded from area of spill until clean-up has been
completed. Stop spill at source, dike area of spill to preveat spreading, pump liquid to salvage tank. Remaining
liquid may be taken up on sand, clay, carth, floor absorhent, or other absarbent marerial and shoveled into recovery
drums. Prevent run-off to sewers, steams or others bodies of water, Notify proper authorities, a5 required, that a
spill has cecurred.

Waste Management:

Landfill solids at permitted sites. Use s2giswared ransporters, Bum concentraizd liquids at permitted sites. Avoid
flamacuts. Assure emissions comply +:ith applicable regulations. Dilute aqueaus wast= may biodsgrade. Avaid
overloading/poisaning plant bromass. Assure effluent complizs with applicabl: regulations.

VIII. SPECIAL PROTECTION INFORMATION

Fespiratory Protection
[F workplace expasurs limitis) of produ-: 15 2xceeded, a NIOSHMSH.A, wpproved air supplied respirater is advised
in the absence of proper environmeni.. control, OSHA regulations also pernit other NIDSHMSHA respiraors
{negative pressure type) under specifie: conditions. Engineering or administrative cantrols should be implemented
1o reduce exposure.

Wentilution: Provide sufficient mechanical (genemul andfor local exhawsr) veatilution o maintain minimum 2Eposure.

Eye Protection: Chemical Spiash Proof Goggle: and full face shield are advized for sperations where eye ar face confact
SO O,

Gloves: Wear impervious gloves. .

Other Protective Equipment: To prevent repeatss or prolonged skin contact. wear impervicus clothing and boags.

IX.5PECIAL PRECAUTIONS
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FEBERT AUTOWASH #3

Special Handling/Storage:
Ta avaid skin contact and ingestion, wash hands and face well before eating or smoking. Do nat permit food in
work area, Avoid breathing mists if generated. Store at room temperanies. Reteal coatainer when not in use. Do aar
store near acids, bases ar flammable liquids. Containers of this marecial should be cnsed when emptied, since

emptied containers retain product residues (vapor, liquid, andfor solid). Al hazard precautions given in this dar
sheet must be observed.

As af the date of prepacation of this document, the fregoing information is believed to be accurate and 1s provided in good faith 1 comply
with applicable federal and state law(s). However, no warranty of cepresentation with respect o such infocmation is intended or given

Dare revised: 04/0 112001
jpm
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MSDS for Mirachem NP-2520
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Material Safety Data Sheet

Experimental Commercial Printing Cleaner MP 2520 (Farmulation Mo. 2520)

Section | - Chemical Product and Company [dentificatian

Manulachure: Marme: Miracham Corparaticn Dals Preparad: B304
P.0. Box 14059 Revision Date: Maw
Phoenix, Arzona #alE5-a059
Ermergency Phone 1-(800) B47-3527
Section |l - CompasitiondInformation an Inoredients il
Hazardous ComponsntCAS 7 Q3L PEL ACGIHTLY CHher Limits S {Opdional’

Mene

Sacticn |l - Hazards Idantification

Emargensy Cvennsw:
Potential Healkh Effecls
Eye Contact:

Skin Contact:
Inhalation:

Ingeslion:

Carcinogenicity:

SignsSymptams of Overexpozurs:

daddical Conditions Generally
Aggravated by Exposurs:

Clear, nor-Marmmable, waler baged sleaner with & light citres odar,

fday cause mild temporary imiation.

Profonged of repealed exposure may cause mild irritatian.

Mo adverss effects sxpectad.

slo adverse heslth effects are anticipated to coour a5 a resull of acule ingesticn.
Chronic effiecis ara nof known.

Nane of the compenents in mis matesal are listed by JARC, NTP, 5HA, or ACGIH a5
& carcinogen.

Prolanged centact may causa mild irrilation o dryness [0 sensilive skin,

Mans known.

Sachon W - First Aid Measures

Eyes:
Shim:
Ing=stian:

Inhalation:

Immediately Alush with clean waler, Gongult physician if neceasary.

Rlinse: with water,

1 swealleaded, Ireat sympdomatically and supportively. Do not induce vormiting, 11 victim
canscious and alert, give two glasses of water or milk to drink, T wamiting ooours,
keep head below hips 1o prevenl aspiration. Conlacl Physician,

Ma adverse ellects anlicipalad.

Section ' - Fire and Explosion Hazand

Flash Peint {Melhod Used):
Extinguishing Mecia:
Special Fire Fighting Frocedures:

=21 2% [PMCC, nonflammabls)
Mi&
I Unusyal Fire Fightling and Explasion Hazards: i

Explosive Limits:  BIA
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Saction VI - Aa:-:h:lunla-l F-m'.élaase

Small Spills: Flush wilh waler inlo confaining area of 1o sewer where applicable within Federal, State or
Local disposal requiramenls.
Large Spills: Cike and pump inle suilable containers, clean up residual with absorbent material and wash

with water, Dispase of inaceord ancs with Federal, Stste or Local dispasal requirements.

Section VIl - Handling & Slarage

Handling & Storags Wear protestive goggles or face shizld if splashing or spraying liquid. Protect from freszing.
Precautions:
Qther Preczutions: keep containsr tightly cles=d. Kesp out of reach af children

Section Vil - Exposure Condrols. Personal Protection

Raspiratary Proteclion: Mo respiratory protection Is necessary.
Wanlilatien Gand ganaral venlilation i sufficiznt.
Protactive Clething: ‘Wh=n prolenged skin contact is expecled. wear prolaclive glovies,

Eye Prodecs Wear safaly glassos.
Work/Hygienic Praclices:  Use gond persenal hyglene practices, wash hands befere eating, drinking, smoking, or using
toilet facilities.

Section IX - Physical!Chemical Characleristics

Ewoiling Peint: =210°F Spacific Gravity (H:0 =17 1963
Vapor Pressure (mm Hyp ) & 2070 Carmpasite = 0,006 oH 8.5-10.0
Vapar Densily (AR =1) =1 Ewvaporation Raie [Butyl Acetata = 1): =1
Sedubility inWwater: Complete =lting Poinl: R

Appearance and Odor: Clear liquid with a mild citrus ador

M = Mot Applicanle M.E. = Mot Establishec

Section X - Stahilily & Reaclvity

Stability: Urislaty e Ingrnpatibiliby (Matensls to Avoid): Btrong Acids 2nd Alkslies
Elahle i demulsify producl.

Hazardows Decomposilion of Syproducts Thermal decompnsition may produss C0;

Hazardous Polermerization; fay Ocour Will Mot Qcour X

Setion Xl - Toioalogioal Information

Mo dala currently avaikate

Section Xl - Ecological Infarrmalian

Ma data currantly available

Experinenial Commercial Frintng Taener NF 2517 Regvmon Dale: N304
Fammualion Mo, 2620 FPaga 2014
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Section XN - Dizpesal Consleerations

Waste Disposal:
{Unused Malorial)

Flush uncontaminated matardal to sewer where applicable within Federal, State or Local
disposal reguiremeants

Mate: Chemical additions ta. processing of, or otherwise altering this meterizl may maks this
waesta managemsani  information  incomglets,  inaccurats, or  otherwize inappropriats.
Furlbwrmors, Slate and local waste disposal rquirements may boe marg restictive or athaerwise
different from Federal laws and requlations.

Saction ¥Iv - Transpertation Information

0.0.T Shipping MName:
Uk Shipping Wame:
UM Class or Division
MMFC Freight Class

Mot Regulated 00T Hazard Class: Hons
MiA LiM/MA Mumizer: BlA
MIA UM Packing Group: Mizna

Compound, Cleaning Fluid, MO14B350 Sub 3

Seption XV - LS Requlatary Information

Maliee: Thi infarmalion herein s presented in good fait and believed o be accurate as af the effactve date shown abaove
Howewver, no warrantee. xpress ar implisd is given. Regulatory requiremsents are subjsct to change and may differ from
one localion 1o another; it is the buyer's responzibilily Lo ensure bat its aclivilies comply with Tederal, $lals, and local s
Tha following specific informalion is made Tor the purpose of complying with numercus federal, slate, and ocal laws and

regulations.

Failaral Raqulaliong:

Warkplaces Clasaification

SARA Tilla Il
Saction 311/312

Soction 312

CERCLA Infarmation
(40CFR 302.4)

This product is cansidered nen-heazardaus under the O5HA Hazeard Communication Standard
(2OCFR 19101200}

Thiz preducl iz not a hazargous chemical under 22CFR 191001200, and lherefore is nol
covered by Tille: ol 3ARA,

This procuct doges not contain a chemical, which is lisled in Section 313 al or above de minimis
cancarirations.

Relzaass of this produsl 1o air, land. or waier are not reporisbls to the Mational Response
Centar undar the Comprehensive Environmental Rezponse, Compensalion, and Liability Act
[CERCLAY or 1o state and local smergency planning committses undar the Supsrfund
Amendmenls and Reaulbarization St {SARA) Title 111 Zeclion 304

‘Waste Classificalion

When a decision is mado o discard unesed poslions of Lhis proguet, it does nat mest RECRA'S
charactenatic definition of ignitability. cormasivity, or reactivity, and none of the materials used in
this produwzt ara listed in 40 CFR 261.33. The toxicity characteristic (TC). howsvar. has not baen
svaluated by tha Toxicity Characieristic Leaching Procedura {TGLP).

Miote: Chemical additions to, processing of, or otherszse altering this materal may make this
wasie management  information  incomplets,  inaccurabe, or  otherwise  inappropriate.
Furhermaora, Slate and local wasie disposal requirements may be mars restriclive or olhenwise
different from Federal laws and regulaticns.

Ta0A All compaonenis of this product ars in compliance with the inventary listing mquirements of the
L&, Taxic Substances Conirod Act.
Expenmarzal Comerercal Frintng Sesner WP 2517 Rewinn Cata; QRKET 02

Farmudation Mo, 2520

Papga 3ol 4
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MFF& Ratings

Health =1 Flammakility = 0

Spacial =10

NPCA-HMIE Ralings

Heallh =1 Flarnmatsility = 0 Reaciivily = 0 Prateclive Equipment = Mane

Siate Regulations:

Arizons

Maricopa Gounty

Under the definlfions of Rule 337, thiz product iz considered 8 Low-VWO0 Clesner.

California

Catifornia Zafe Drinking
\Water and Taoxic
Enfarcemaent - Prop, 65

This product does nat comain 2ny matarials currently listez by Czlifornia as chemiczls known 1o
cCEUsE cancer or known to have reproduclive toxiciy under Propasilion 63,

Yalatile Grganic
Compounds (W0

The VOO cantent of this product is 87 gramsfiter (3.81 poundsigallan) with & compesits partial
pressure &t 20°C of less than 1mm Hg.

BAATMALD

Thiz product meets the requirsmerds of the Bay Arse Air Duality Managsment Distic:
S=gulation 8, Rula 15 when used at 3 1:1 dilulion with watar, The VOO conlent al this dilution iz
48 grams!Liler (2,40 poundsinallen) with a composite parlaal pressurs at 2090 of less than 1
rmim Hy.

SCAQMD

This product, when used at normal use dilulions of 51 or greater mesls the reguirements of
Soulh Coasl Air Quality Managemen! Dislict Rules 11232 and 1171, The YO0 content at this
cilulinn is 24 gL (020 1bsSaal, | with a composgite partial pressurs at 2098 of less than 1 mm
Ha.

Seation XV - International Begulatary Infarmaticn

Motice: The information herein is presented in good faith and belisvad 1o be accurale as af the effoclive date shown above
Howaver, no waranies, exprass or implied is given. Regulalory requiremenls are subject 1o change and may differ ram
one localion e anather; il is the buyees sesponsibility 1o ensure thal s activitles comply with their f2deral, state/pravince
and local lawe. The following specific infarmation is made for ihe purpose of complying with numerous specific Fansign

ragulations.

Mustrala

Trls product iz not classified as hazardous according fo oeiteria of Worksafe Australia.
‘iraznem has reviewed Australia's List of Hazardous Substances and Auslralia's Standard of
the Uniform Scheduling of Drugs and Poisons and defermined thal oo ingredient in Lhis
prelet i listad in eithar lishing. We have slso verified with MICMAS st the Australian Mational
Oocupational Health & Safety Commizsion [MOHEC) thal all of the components in lhis
frmulalion are listed in the Susiralian Inventory of Chemical Substances [AICE]} and that no
antifieation will he necsssary under the Industrial Chemizals (Motification and Azz=ssment)
Act 1934,

Canada

Man=conbrolled wnder WHRMIS,

European Urnion

Al materiaks in this lormolation are EINEGS listed, Nal a hazardaus preparation according o
ihe EC-Directive 58/Er2EEC.

Experimanial Corrrrencal Frinting Cleansr M9 2517 Fausinn Dase: A

Formuylation Mo, 2520

Page 4 of 4
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MSDS for Acetone
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A7 “*E" Page | of 7

24 Hignr Emsegimey Tataphoms: Wl-881-1111
CHEMTTREC | B0t S350

l MSDS [Material Safety Data Sheet / ARG, SAa

Ol S wn G nli
Charres: T T2HT

From: Mallinckredt Saker, e, | 7 | Mallinclrodt 4 A —
" Baker = CHEMTHED. CARUTES ard
222 Rad Sehost La | & ﬂ CHEMICALS % | T e A E
Fhillipaburg, Hd 054635 e mbad ey B iDE drct o e SEl SR
s B gl W, i, AVpSLEE oF aoociend
T chema s
B ren.er gency quedions chould i dirpiad o L% Sonvive [1-800-6E2 2557) Joi asetancd,

ACETONE

MSDS Number: AD446 — Effective Date: 04100

1. Product Identification

Synonyms: Dimethylketone; 1-propamons; dimethylketal

CAS Ma.: 67-64-1

Moleenlar Weight: 58.08

Chemleal Formula: (CH32C0O

Product Codes:

I.T. Baker: 3356, 3380, 3303, $001, 9002, 33, G004, 9005, 5006, 9007, H008, 9009, 5010, 9015, 9036, 9125, 9254, LTI,
AL, vass

Wallinekeodt: G018, 2432, 2435, 2437, 2438, 2440, 2443, 2443, 2850, Ha51, H520, HOS)

2. Composition/Information on Ingredients

Trggredient CAZ Ho percent Hazardous

Boetons a71-64-1 39 - 100% Yen

3. Harzards Identification

Emergency Overview

DANGER! EXTREMELY FLAMMARLE LIQUID AND YAFOR. YAFOR MAY CAUSE FLASH FIRE.
HARMFUL IF 5WALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY
TRACT. AFFECTS CENTRAL NERYQUS SYSTEM.

LT. Brker SAF-T-DATA{™) Ratings (Provided here for your convenience)

Health Rating: | - Shght

hetp: 7w jihaker com/mads A0446. htm /1502
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Flammability Rating: 4 - Extreme (F lammable)

Feactiviee Ruting: 2 - Moderate

Contace Racing: [ - Slight

Lab Protective Equip: GOGGLES; LAB COAT, VENT HOOD; PROPER GLOVES;, CLASS B EXTINGUISHER
Storage Color Code: Red {Flammable)

Potential Health Effects

Inhalation:

Inhzlation of vapors imritates the respiratory tract May cause coughing, dizziness, dullness, and headache. Higher
concentrations san produce central nervous system depression, narcosis, and unconsciousness,

Tngesthon:

Sviﬂum.-ing small amounts i3 oot likely to produce harmbul effects. [ogestion of larger ameunts may produce abdominal
pain, nawsea and voniting. Aspiration into hngs can produce severs Jung damags and is 3 medical emercgency, Other
symploms are expecizd (o paralle] inhalation.

5Skin Contact:

[rritating due to defatting action on skin, Causes redness, pain, drying and cracking of the skin.

Eye Contact:

Vapors are iitating to the eves. Splashes may cause severs imitation, with stinging, icaring, redness end pain.

Chronic Exposure:

Prolonged or repeated skin contact may produce severe fritztion or dermatitis.

Agpravation of Pre-existing Conditions:

Use of alcoholic beverages enhanees toxic effects. Exposure may increase the toxic patential of chlorinated hydrocarbons,
such a$ chleroform, frichloroethane.

4, First Aid Measures

Lobalation:
Remave to fresh air. [F not breathing, give artificial respiration. 1f breathing is difficult, give oxygen, Get medical attention.

[ngestion:

As.?:limiuu hazard. [f swallowed, vomiting may occur spantaneously, but DO NOT INDUCE. If vomiting oceurs, kesp
bead below hips to prevent aspiration into Jungs. Never give anvthing by mouth to an unconsciows peeson, Call & physician
immediately.

Skin Contact:

Immediately Nush skin with plenty of water for at least 15 minutes. Remove conmminated clothing and shees. Get medical
altenlion, Wasl clothing before reuse. Thoroughly elean shoes before rense.

Eye Contast:

tmmediately fush eyes with plenty of water for ar feast 15 minutes, lifting upper and Iower eyelids occasionally, Get
madical attention.

5. Fire Fighting Measures

Flrae:

Flash point: -20C {~<4F} CC

Autoignition temperatuce: 4650 (B69F)

Flammabls limits in air % by volume:

lel; 2.5; uel: 12.3

Extremely Flammable Liguid and ¥apor! Yapor may cause fash fics.

Explosion:

Abave flash point, vapor-air mixtares are explosive within lammable mits noted above. Vapors ¢an flow along surfaces
1 distant ignition souece and flash back. Conmet with strong oxidizers may caude firs, Sealed containers may muprce when
heated. This material may produce 3 floating firs hazard. Sensitive 10 static dischargs.

http:#fwoaew jibaker com/mads/ A 0446 him 8/15/02
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Fire Extinpuishing Medla:

Dry chemical, aleohol fiam or carbon dioxide. Water may be ineffective. Water spray may be used o keep fire exposed
containers cool, dilute spills 1o nonflammable rixtures, protect personnel attempting to stop leak and disperse vapars.
Specinl Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing appararus with fuall
facupisce operated in the pressure demand or other positive pressure mede.

6. Accidental Release Measures

Vemilate area of leak or spill. Remave all sources of dgnition, Wear appropriate personal profective equipment as specified
in Section &. 1solate hazard area. Keep unnecessary and unprotected personngl from entering. Contain and recover liquid
when possible. Use non-sparking tools and equipment. Collect liquid inan approprizte container or absorb with an et
material (. ., vermiculite, dry sand, earth), and place in a chemical wasie container. Do not use combustible materials,
such as saw dust, Do nat Aosh to sewar! [f 3 lezk or spifl has oot ignited, use water sproy to disperse the vapors, 1o protect
persannel anempring o stop leak. and to flush spills away from exposures. US Regulaions (CERCLA) require reparting
spills and releases to soil, water and 2ir in excess of reporable quantities. The toll free number for the US Coast Guard
MWarional Response Center is (200) 424-8302

1. T. Baker SOLUSORE(R) solvent adsorbent i8 recommended for spills of this produoct.

7. Handling and Storage

Protect azainst physical damage. Store in a ¢ool, dry well-veotilated Tocation, eway fom any area where the fire hazard
may ke acute, Outside ar detached storge is preferred. Segparate from incompatitrles. Containers should be bonded and
srounded For wansfers to avoid static sparks. Siorage and use areas should be No Smoking arcas. Use non-sparking type
tonls and equipment, inchuding explosion proof ventilation, Containers of this matsrial may be hazardous when empty
since they retain product residugs (vapors, liquid) observe all wamings and precautions listzd for the prodwct.

8. Exposure Controls/Personal Protection

Airborne Exposuore Limits:

Acetone:

-05HA Permissible Exposure Limit {PELY
1000 ppen (TWA)

-ACGIH Threshold Limit Walue {TLY )

00 ppm (TWA), 750 ppm {STEL) A4 - not classifiable as lvarnan carcinogen

Ventllation System:

A svelem of local andfor general exhaust is eoommendsd w0 keep employes exposures below the Adrbome Exposure
Limits. Local exhaust ventilation i genemlb preferred because it can conrol the emissions of the contaminant at its
gource, preventing dispersion of it into the general work area, Please refer to the ACGIH document, Inidusirial Ventilalion,
A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators {NIOSH Approved):

IF the exposure limit is exteeded, a half-facz oeganic vapar respicator may be worm for up to ton Limes the exgasure limit or
the maximum use concenteation specified by te appropriate regulatory agency or respirator supplier, whichever is loweest,
& full- face piece arpanic vapar respicator may be wom up 1o 50 times the expesure limit or the maximum use
concentration specified by the appropriate regulatory agency of respirator supplier, whichever is lowest. For emergencies
of instances whers the sxpogure Levels are not known, use a full-face pisce positive-pressure, air-supplicd respiratar.
WARNING: Air-purifying respicators do not protect workers in oxygen-deficient atmospheres.

Skin Protection;

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, a3 appropriate, to prevent skin

bt fwerw. jlbaker com/meds AD446 him B30C
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contact.

Eve Protection:

Use chemical safiety goggles andfor a full face shield where splashing is possible. Maintain eye wash fountain and quick-
drench facilities in work area,

9, Physical and Chemical Properties

Appearance:

Clear, eolorless, valatile liguid.
Cdaor:

Frugrant. mint-like

Salubility:

Miscible io all prepoctions in water.
Specific Gravity:

0.79 @ 2Ciac

pH:

Mo information found.

Fa ¥olatiles by volume @ 21C {TOF):
1040

Hoiling FPoint:

56.53C (133F) @ Tel mm Hg
Melting Paint:

-B3C (-139F)

Vaper Density (Air-13:

20

Vapor Pressore (mm Hg):
400 (3 39,50 (104F}
Evaporation Rate {BuAce=1}:
ca 1.7

10. Stability and Reactivity

Stability:

Stable under ordinacy conditions of use and starage.

Iwzurdous Decom position Products:

Carban dioxide and carbon monoxide may form when heated o decomposition.

Hazurdous Polymerization:

Will not aceur.

Lncompatibilities: .
Concentrated nitric and solforic acid mistuses, oxidizing materals, chlorfoom, alkalis, chlorine compounds, acids,
patassium t-butoxide.

Conditions to Aveid;

Heat, flames, ignition sources and ingormpatibles.

11. Toxicological Information

Ol e LOSG: 5800 medg; [nhalation rac LC30: 50,100mg'm3; Iritation eye rabbit, Stndard Draize, 20 mg sevees;
investigaed as a tumorigen, mutagen, reprodoctive effector,

http:wewew jthaker com/mads/A 0446, htm 8/15/02
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-——uT2 Carcinogan—-—-
HooHn Aacicipatad IARC Catagory

Acerona (BET-g4-11 Ha Ha Hone

12. Ecological Information

Envirenmental Fate:

When released into the 30il, this material is expected 10 readily bicdegrade. When released into the soil, this materizl is
expected to leach into groundwater. When released inta the soil. this material is expected (o quickly evaporate, When
celensed into water, this material is expected to readily biodegrade. When released to watsr, this materiz] is expested w
guickly evaporate, This material Ras & log octangl-water partiticn coefficient of less than 3.0. This material is not expected
to significantly bicaccumulare, When released into the air, this material may he moderstely degraded by reaction with
phatochemically produced hydroxyl radicals. When celeased inta the air, thiz material may be moderately degraded by
photoiveis. When released into the air, this material i3 expected to be readily removed from the ammosphens by wet
depasition.

Enviraniwental Toxicity:

This material is not expected 1o be toxic to aguatic life. The LCSVA6-hour values for fish are over LOO mg/1.

13. Disposal Considerations

Whateyer cannot e saved for pecovery or reeyeling should be handled as hazardous waste and sentto a RCRA appraved
in¢inerarar or dispoged in 2 RCRA approved waste facility. Processing, usc o confaination of this product may chanpe
fhe waste management options. State and local disposal regulations may differ from faderal disposal regulatlons. Disposs
of container and unused contents in accordance with federal, state and local requiremernits.

14. Transport Information

Domestic (Land, DJO.T.)

Hazard Class: 3

NN A: UM1090

Packing Group: [1

Information reported for produet/size; 330LB

Intermational (Water, LAL.0)

Proper Shipping Mame: ACETONE

Hazard Class: 3

UMN/NA: LINL0090

Packing Groug: 1

Infermation reparted for product/size: 150LE

15. Regulatory Information

————— -—%Chamieal Invantory SEAFuS - Fapf lhw=-----———-—-—e=s===-ooo—mosmrom oo
Ingradient TSCA EC Jagan Auatralia

http:/fwww. jlbaker comimsds/A Q446 itm 8/ 5/02
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Aeezone (BT-B4-10

-=“Fadaral,

Ingred.ant
Rcetane (BT-§4-1]
o ————— Wrad=ral,

[ngzad:

ang 1ET-E4-1]

Chemlical WezoDuna Con
SRAA 3L1/7312Z:  BAcute
Raactivicy: Ha

Page bof 7

Yas  Tes  Yas Yes
==Canada--
Zorea DSL WDEL
Yas wan Mo

frape § Intecnakignal Rgguiations - Fart Lh---—-—m—m———— oo

-3aRE 2- -——-—- SARA 313------
RQ TPQ List <Chemiczal Cakbg.
Ha ¥a Yas Ha
State & Incernational Regulations - Papk 2he===------——-———
=ECRE- -TECRA-
CERCLA 261.33 g4d)
5003 oan2 Ho
rantion: HWo TECR L2(Dl: Yes COTR: Yas
r s Chronie: Ho Firm: Y2a Prassura: Hao

iPura § Liguldl

Auostralion Hazchem Code: 2[Y]E
Poison Schedule: Mo informetion found.

WHMIS:

This MSDS has been prepared acoording to the hazard criteria of the Controlled Products Regulations (CPR) and the

MSDS containg all

of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0
Label Hazard Warning:

DANGER! EXTREMELY FLAMMABLE LIQUID AND ¥

IF SWALLOWED

APOR, VAPDR MAY CAUSE FLASH FIRE. HARMFLL

OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS

CENTRAL NERVOUS SYSTEM.

Label Precaations

Keep away From heat, aparks and fame.
Kesp container closed.

Tlse onby with adequate ventilation.
Wash theroughly after hundling-

Avwviid breathing wiy
Avoid contact with
Label First Add:

Aspiration hazaed, IF swallowed, vomiting

hend below hips to
immediately,

[f inhaled, remaove o Bresh air-
oxygen. In cass of contact, immediatel

po,
eyes, skin and clothing.

may occur spantaneausly, but DO MOT INDUCE. If vomiting oceurs, keep
hungs, Mever give anything by mouth to an unconscious persod. Call 2 physician
1f not breathing, give artificial respiravion. 1€ breathing is difficult, give

y flush eyes of 3kin with plenty of water for 2t east 15 minutes. Remave

prevent aspiration inca

contaminated clothing and shoes. Wash clewhing before reuss. In all cases, get medical anention.

Product Use:

Laboratory Reagent.
Revision Information:

Mo changes.
Diisclaimer:

YTy e e N PR TR AL A LR L L AL L

http:#www jtbaker.com/msds/AQ446.him
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" WM&FP Naphtha V M & P 22701

HMARTERIAL SAFETY DATA 25

E FRIHTED: 3714672539
Q20C0a0c ARPIL MILLER

TORFRS KMWE ASDRESS

AARR & COMPARY, IHC, 2135 Channel Aue.
Memphis, TH 38

JEPECKE 31 MR Y CONTACT

WM.

R 2

SHERGENCY T

331-7 [ HIH W.H. Bzrr Techrical Beev.
EHEREENDY TRFCRMATTONM

des Section B for addiiional Prergancy Information
THVENTCRY ITEM £ TOAT, FORMIITA
Gz

PRCDUCT WAME
ALLEFRD VMEL MACT=A
RZIVISEL BY

.M. Rarr Tech

REVTEIGK TATD
mical Services 20 1G58

ORRITROGERNTCITY

BT Cad < QSRR TRRC

ALTFHATIC PETROZEUM DISTILLATE SE-100 64742-80-8 H H H M
** RACGVE TINGREDTENT CORSISTS OF THE EOLLOWING *-

YMEF NARFHTHA 25-1C0 BO32-22-4 ¢] A 4] M
TT0N 3. FECOLATORY ZHECEMRTICN

EXEFQEUIRE TS/REGULATORY IHEORMS
TPTTON  R3G.AGCY THE STEL CELL SHIN  PEL

Pape 1 of 5

PP RIE H HFE
PPpE R T H M
WHMEP KAPHTHNM el M H M
iel ML H MSF

ADDLITIONAL G

CEULATORY THED

The time weightad zverage (7TWM wvalue described berein is &

threshold limit walue LYl as sslablis
sib:le exposure Li

CALIFORNTA (FROFOSTTION #0651

1 by

ZErmi

Ingredieats in thisz pradecl are not listad en
L ! "Chemiczls Enowa To Lhe Siala o Couss
Toxicicy. ™

SEZ, 313 SUPELLIER BOTIFIOATION

The fzllowing informaticor muesl e inclodoed in

copied and distributed for thisz mabkerial o
Thizs zrodust conbainsg oo chanicals subject teo
raguirements of SARA TTI: Saction 311.

SECILON 3.

CLEAW ABIE ACT

bttp:ffwww allprocorp.com/msdsK lean/ VY MPWER, cim

ACGTH. The

it [BEL] iz o2 value estabilizhed by GSHA.

Californiz's lrop 65
Cancar or Reprodoctive

all ME0S that are

the reparling

Fags

MS05 B, 165

=Y THFIREATION

1312003

48



Wh&P Naphtha V M & P 22701 Page 2 of 5

This formula contoing no known czone degleting chemicals.
HAZARD CCMMUNICATICN STANDARD

Thiz docarent is prapars in aeoordance with thes OSEE Eezard
Commanication Standared (3% OT3 2910,.12000,  This MSDS concains
thirtzen 13) secticns.

Ao A RS e AANd AN e hAwdAAdddhrd bbbt bbb b brwdddwdtbwddwd b e bt pt v b v b A vk AN

The lolloawing offocks andi/er syrptons ars not expected ho be
awporicnosd by pegrsens who use this product srozerly and acacrding
Lo ALL instroctions, praeosations, and warniangs: however, shkoold
the produst aser experisnce aNY zeestionable el oo
Lho praodost aser should Immadiztely seshk medical 2

mprl pms,

4, HAZARDES TDEWNTIFILCARTZI

THHALAT E EYBOE0RE ZERFECYLS
M zzinass, headachs, watering of eyes, irritation al

raspiratory tract, drowsinpess, nzusea, and light headeane
MANGIE DVSTENDOSUTE FAY CAUSS UNCoRSCIoUSness.

ZKTH CONTRCT ARCUTE ZXPOSUREI ETFICTS

Man: known .

Z¥E JJCNTACT ACECTE RXPOSURE EFFECT
Mey ceuse irrication.

TRCESTLON ACUTE EXPOSURE EFFECTS

ul or fat=l swallowed. May causoe noaases, vemiting, gastro-
intestinal irritetion; ana diarrhsza,

CHRONIC EXUCESURE E !
Reports haws sssociatad repeasted and orolonged ovorosposcra to

salvonts witk neurslogical end other shysiclogical damage,  May
cRuse skin Lerlitakion.

STORT, COMDITTONS ACCRAVATDD

Hona Ender,

PRIMARY BROOTE ©F EXIPOCSURI

ITrnalalion, ingestion, and

o0

3. FIRET ATD MEASURES

ATTON
IE aser sxperian broathing difflieulty, move To 3ir
dapars. Auminister oxygen or srctifiecizl respirstien unt
as=sistanco can oe rendared.
FETM CONTACT

i with maoap and watar,
EYE COHNTAIT

mardical

larogs guarlkities of water for ot least
Irom contact persiszts, get mecical abion

A
= n

furze wamiting, Call your poison control cantar, hospilal.
Pasz 3

M50S wD, 1850

. FLRET aID
{CONT ZHUELD:
BMAY Cany v physici immadiztely.

MOTE T PEYSTC
Tais tarmala ds registeresd wizh POLSLEDEX.

yoaur loeal n contrel canter for furchear infarmalion.
ATIHNG MZAENRES

hitp:ffwnsnarall procorp.com/msd s Klean VMPWEB cfim 122003
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HAZARD RATING J0O0ECE HE MEA
HEMRLTH
FLAMMIBILITY
REACTIVITY
OTHSR

gt
L]

2 e

= I
ELASH MITHID
TCC

FLASH TUOLKT
20.90 F 10.030 «©
LOWZE EAPLOSLON LIMIT
c.m
CEWZRAL COMMERTES
G3HA FLAMMABILITY:

lezs 1H

powder, or foam.

ary srotesction should be pravidod lor
fir in puildirpgs or confinad areas. Storage
: shoold be kept cocl with water apray Lo
pravent prassace build-up., Tay awsy from heads of conteiners Lhat
baar adpesed ta nlonse heast or Slams.
2LOSICK
URMGER! FLAMMAELE . XERP PWAY FREOM ESAT, SPARKS, FLAME, AMD ALL OTHER
S0URIES OF ZEMITION. Do onod
Extingai 211 flames and pil
heaters, elactric moters ard all

ard are gobka. Saeware of thic elactricity thaz
tiz clothing and other sourcos.

RELZAZE HMELSURES

pirat

urka.
1

thts, and turn aff stoves,
of ignition during

Stherr mouroos

ZLEAK-UE

Keep unnacessary poople gway! 1solate hazerd ares and deny onloy.
Htey upwind, opub af low arzas, and wentilate closed s : sfore
entering.  Ahel ol dignitiso sourcas; keep flax Ilames
sut of hazard s2res.  SMRTT lLiguid with =and, ear:ih
zr other noncom-ustibls absorbont arnd place i 3 plast
sontainer whare applicable.  TARGE dike far shead of =pill
Fzr later disposal.

For transportaticn related apills conlact Chombres at 1-BO0-£424-95307
lanr crraga assistance.

WARE IR
Jispoza in aceordancs witk anplicables local, state and Sederal
regqul 005,

STOR
Eees container -ightly clesed when ot in use,. Store in 2 coal,
LIy Lo not atare near flames or at elavatad cemorratoros.
HAH
Resad ully all ceations and direcli
unze. EBir amphy container retaips resic
warnings even zfzer cantdiner is empty. O

on product label befcre
o fallow all label
izposs of emply

hitpzifww allprocorp.commsds/Klean VMPWER . cfin 120720003
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according fo all regulebions. Do not rewss this coatainer,

4, TRAHIFORET INEORMAETION
TRAMSPORETAT LGN

Far 0,0.T, informaticn, contact W.M. 3srr Tochnical Services
Jerartmerl .

10, EXPOEURE COWTRCLE MPERHOMAL FROTFEITTON

VIMTILAT 10N i CTTON

Uze only with adequale wentilation to prawvent build-ug ol wanors,
Open all windowz2 and doors. Tse only with 2 cross ventilatian al
moving fresh air acros=a the wark sro
wird gxperience slight Zizziress, besdache, nausea, or eye-watering
ETOF - wventilation iz inadeqguate. Laawve aren iomediacely.
RESPIRATORY PRCTECT 10M

For DSER conbtrolled work place and alher regular csars - Use soly
witn adeguabs ventilation under engineered aic conbrol sys-ems
designed Lo prevent exceeding appropriate TLY. For pocasisnal uss,

whers engicesared alr conlrol is not feaszicle, Lze properly main-

tained end proparly fikted WIGSH spproved respirator for arganle

sulvent vapors, A dest mass: doos nob provide protectien agains

VHpOIS.

SEIN CROTECTLOM

Wear impermeable glaves. Glowves contamninated with produch should s

digmarded, Promptly remowve slobhicg thaz becomes soiled wibh produc

FYF PROTZCTICH

Gafety glasses, chemicsl goggles cor fzcs shields aro rocommanded

to zafaguard ageinsl pobuntial eye contact, drritatian, or injury.

Conzact lenses shavld nok be worn while working wich chemicals,

OTHER FEITEZTION

Verious applicaticon metnods car dictale uze of additional

galoty wguipment, such 22 imgermeat:lc asrons, ete,, to minimize

A source of clean watar should bae availabls in the werk
FLGE 5
MEDS NG, TARL0

SECTIGK LG, EMPCRURT CONTRCLE /RFERSOHAL FROTE
[CCMTTHOED,

arez ror [lushing o and skin. 2o not =al, d-rink, ar s

work area. ‘Wash hands thareughly after use. Befora racse,

aly 2lean zny clobhing or protective szuivment that has besn

ated by prior use. Discard any clothing or other

live oquipment that capnet be daconlaminated, s=uzh as gloves

SECTION 11, PN CHEMTCAL PRCEPERTLIZS
VOLATILE %: LOGC. OGO by weight
ROTLING POIMY: GU 242.00 F 11666 2
BRILTMG A = 242 F— 3ACOF
WARDR DER TY [Air - 1.3
Heavier than alr
ORATICN RATE

FITY: 6,250
ibz/gal at 7= F
PECTOCHEMICALLY READTIVRE: WO

httpzdfwww all procorp.com/msd s K lean VP WE R, ofm

TOTEITIV

a.  Tf strong odor iz noticed or

=]
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MR V.0 C.

748 grams par liter (=sxcluding exempt solwvenks & wator)
MY VAPOR PRESSGURE

[of the V.0.0.) 13mm Hg &t &0 degreag C

SBECTION 12, SUAHILITY AMD REACTIVITY

INCOMPATIBILITIES

Incompatibls with stoorg ox iediwi ng agenks.

DZCOMPCSITION

Dacompasition may procecs carbon mnanoxide and carkon dicmida.
POLYMIRTAATION: WLIL nobt oocour.

STABILLITY: Stable.

SECTION 13, ADDITIORAL IRFORMATION

The informatien contained harein is preosented in good faith and
beliewsd teo bz acourate as of the effoctive datoe shawe above.  This

information is furnishaed withoul warrznty af Ay ind. Emsloyars
should cae Lhls Leformation orly as 2 supplemsnt to othar
information gathered by theo and cust makes indepondent delarm
af zuizakility and completsness of infzomation

agsura proper use of these materials and the Ly angd hoeallh ol
applaovess.  Any use of this data and information oust be determined
=y fha peEsr to ke in sccordacce with applicable federal, stabo and
local laws and regulations.

nalicn
La *

om all saure

EaCz G
ME0OS WD, 1650
SRCTIGH 15, RDIITIONAL LYFORMAETION

LEGTEND:

DPM = pariz per millizn

MG = milligrams per cubic mETer

W/E or ME - none established

51 = graater than

H/A or HA - not applicabls

TCC = tag closed cup

TOZ = tag ape:

PHMOO = Pensiy-Martens closed cop

1ZLH = Immediztely Dangerows to Lifs and Ee=alth

A ¥ 2]

hitpzifwww, allprocorp.come'msd s Klean™VMPWER cfm 12172003
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MATERIAL SAFETY DATA SHEET
Revision Date: 07H 52004
MSDSANSIANSIEN/1 50000001149V ersion 12.0

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name Easiman(Ti} EEP Soivent

Froduet [dentification Number(s) 124T0-00, P1 247000, P1247001, P1247002, P1247003,

F1247004, P1227005, P1247008, P1247007, P1247008,
F1247010, P1247002, P12470M2, P12470M4,

| P124a7011
Manufacturer/Supplier Eastman Chemical Company
Eastman Road
Kingspor, TH 37652
MSDS Prepared by Eastman Product Safety and Health
_Chemical Name S-ethoxypropancic acid, ethyl ester
Synonymis) 1247000 970309
Molecular Formula | CTH1403
_Molecular Weight 114678 e
Product Use . solvant
O5HA Status hazardous

For emergency health, safety & environmental information, call B00-EASTMAN,

Far emergency transportation information, call CHEMTREC at 800-424-9340 or call B0D-EASTMARN,

[ 2. COMPOSITION INFORMATION ON INGREDIENTS

(Typical compnsitiog &s given, snd it may very. A canifodle of analyss s be provided, § avsisni,)

Walght % Compongnt CAS Reqgialry No.
=LY elhyl S-ethoxypropionate TEIHQE
=0,05% farmedehyde S0-03-0

=0.02% butylated hydrosyicduene (as inhikdar) 128-3v-0

[3. HAZARDS IDENTIFICATION

CAUTION!

COMBUSTIBLE LIQUID AND WAPOR

FORMS PEROXIDES IF MATERIAL BECOMES UNIMHIBITED
HIGH VAPOR CONCENTRATIONS MAY CAUSE DROWSINESS

HMISE Hazard Ratings: Health - 1, Flammabhility -2, Chermical Reaciivity - 1
RANSE rating involves dets interpretatians thal may vary froam company te company. They are imended only for

rapid, genaral identificetion of the magniiude of ihe speciic hazard. To dea! adaquately with the safa hending of
this material, all the information confalead b this MSDS mus! be considersd. =

LCOFYRIGHT 2005 BY EASTMAN CHEMIGAL COMPANY
Visit our website at woaw EASTMAN,. com of call 001-423-229-2000,
Page 1
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MATERIAL SAFETY DATA SHEET
Revision Date: 07/15/2004
MSDSANSIANSFENAS0000001149/Version 12.0

[ 4. FIRST-AID MEASURES

Inbalation: Move to fresh air. Treat symptomatically, Get medical attantion if symptoms parsist,

Eyes: Any material that contacts the eye should be washed out immediately with water, If easy o do,
remove cantact lenses. Get madical attention if symptoms parsist,

Skin: Vvash wilh soap and water. Get medical attention if symploms oceur.

Ingestion: Seek medical advice.

5. FIRE FIGHTING MEASURES = ]

Extinguishing Media: water spray. carbon dioxide, dry chemical, foam

Special Fire-Fighting Procedures: Wear seff-contained breathing s pparatus and protective clithing.
Use water spray to keep fire-exposed contziners caal. USE WATER YWITH CAUTION. Materal
will fioet and may ignite on surface of water, Water may be ineffective in fighting the fire. The fire
could easily be spread by the use of water in an arsa where the water could not be cantained.

Hazardous Combustion Products: carbon dioxide, carbon monoxide

Unusual Fire and Explosion Harards: Forms peroxides of unknown stabilily if material bacomes
uninhibited. Combustibla.

|6. ACCIDENTAL RELEASE MEASURES ] ]

Use personal pratective equipment, Eliminate all ignition sources. Absarb spill with vermiculite or other
inert material, then place in & container for chemical waste,

For Large Spills: Flush spill ares with water spray, Prevent runoff from entering drains, SEWETS, O
streamis. Dike for later disposal.

| 7. HANDLING AND STORAGE

Personal Precautionary Measures: Avoid breathing high vapor consentrations. Use only with
adequate ventilation. Wash theroughly after handling.

Frevention of Fire and Explosion: Kaep away from heat and flama. Keep from cantact with exidizing
matefials, Keap inhibited. Minimize exposure o alr. ARer opening, purgs confainar with
nitragen before reclosing. Periodically test for paraxide formation on long-term starage,
peroxide farmation is suspected, do not opan or move cantginer. Do nat sllow to evaparate to
near dryness. Do net distill to near dnyness.

Storage: Kesp contalner clased,

Additional Information: Sfore sway from heat and light.

[8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Caurntry specific exposure (imits have not been astablizshed or are not anplicaie unless lsfed below:

ETHYL 3.ETHOXYPROFIONATE

SCOPYRIGHT 2000 BY EASTMAN CHEMICAL COMPANY
Wisit our webaibe al www EAS TMAN,com ar call 101-423-229.2000_
Page 2
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MATERIAL SAFETY DATA SHELT
Revision Date: Q74152004
MSDSANSIANSIHEN/ 50000001149/ Version 12.0

Eastman Chemical Company eccupational exposure limit:
Time Weighted Average (TWA): 50 ppm,

Eastrian Chemical Company occupational exposurs limit:
Short Tarm Exposure Limit (STEL): 100 ppm,

Ventilation: Good geners] ventilation (typleally 10 =ir changes per hou f} should be used. Wentiation
rates should be matched o conditions. If applicable, use precess enclosures, lacal exhaust
wventifation, or other engineering controls fo maintain aioms levels below recommended
Exposure limits, |f exposure limits have nol been established, maintain airbome levels 1o an
acceptable kzvel,

Respiratory Profection: If enginearing cantrols do not maintain aiame concentrations below
recommended expasure limits (where spplicable) or to an acceptable level (in coumtries where
exposure limits have not been established), an approved respirator must be womn, In the United
States of America, If respirstors are used, a program should be instituted to assume complance
with QH3HA Standard 63 FR 1152, January 8, 1588, Respirstor type: Air-puritying respirator with
en appropriate, gavemment approved (whara applicable), gir-purifying filter, cartridge ar
canister, Contact health and safety prefessional or manufacturer far specific information,

Eye Protection: 1tis a good industrial hygiene practice to minimize eye contzct.

Recommended Decontamination Facilities: eye bath, washing facifities

[ 9. PHYSICAL AND CHEMICAL PROPERTIES =]

Physical Form: liguid

Color: colorless

Qdor: ester, pungert

Odar Threshold: 0.02 ppm

Specific Gravity: 0.95 (20 °C)

Vapor Pressure: 25 *C; 2.0 mbar

Vapor Density: 5.0

Freezing Polnt: <-50 °C

Boiling Polnt: 185 °C

Evaporation Rate: 0.12 (n-butyl acetata =1

Viscosity: 1.20 mPas (25 °C),

Solubility in Water: 25 g/l

OctanolWater Partition Coefficient: P:22.4; log P: 1.35
Flash Point: 59 °C (Setaflash clasad cup)

Autcignition Temperature: 377 “C (ASTM E&59)
Thermal Decomposition Temperature: (HPOTA) Mo exotherm to 400°C

| 10.STABILITY AND REACTIVITY

Stahility: Stable.  Farms peroxides if material baeomes uninhibited.
Incompatibility: Material reacts with strong axidizing agents.
Hazardous Polymerization: Will not occur.

[11.TOXICOLOGICAL INFORMATION g

REOPYRIGHT 2003 BY EASTMAN CHEMICAL CUMPANT
Yislt our website at waw EAS TMAN.com or call 001-423.229.2000,
Page 2
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MATERIAL SAFETY DATA SHEET
Revision Date: 07152004
MSDEANSYANSIIENH 50000001149V ersion 12.0

Acute foxicity dala, if sveilable, are listed below. Addifional foxicity data may be availabie on requast,

Oral LD-50:(male rat) =5,000 mgfkg(highest doee lested)
Qral LD-60:(farmale rat) 4,300 mgfkg
Inhatation LC-60: {rat) € hours: = 1000 ppm (highest concentration tested)
Dermal LD-50; { guines pig) > 20 mifkg (highest dosa tested)
Skin Irtitation (guinea pig) slight
Eye |mitation (rabbit} slight
Skin Senaitizatian: {quinea pig} none
- — =
{ 12.ECOLOGICAL INFORMATION B =

Acule toxictly data, if avaiable, are fisted befow. Additional toxicily date may be avaizhle on roquast,
This material Is readily biodegraded and is nat likely to bicconcentrate.

Oxygen Dermand Data:
BOD-5: 370 maglg
BOD-20: 580 mogfg

COD: 1,520 main
ThEOD: 1,970 mofg

Acute Aquatic Effects Data-
86 h LC-50 (fathead minnow): 50 mgi NOEC: 25 mpl
48 h EC-50 {Daphniz magna): = 480 mafl MOEGC: 470 mgl
72 h EC-50 (Selenastrum capricarnutum): = 115 magfl

| 13.DISPOSAL CONSIDERATIONS

Discharge, treatment, or disposal may be subject to national, state, or local laws. Incinerate. Sinps
emptied containers retain product residue, follow label wamings even afler container Is empliad.

[ 14. TRANSPORT INFORMATION i ]

Impertart Note: Shipping descriptions may vary based on mode of fransport, quantitles, package size,
andfor erigin and destination. Consult your company's Hazardous MaterialzDangorons Gaods axpert for
information specific to your siuation.

BCOFYRIGHT 2008 BY EASTMAN CHEMICAL COMPANY
Wisit ourwebsite at wan SAS5 TMAN G0 o call (01-423-238-2000.
Page 4
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MATERIAL SAFETY DATA SHEET
Revision Date: 07/145/2004
MSDSANSIANSEENAS0000001149Version 12.0
DOT {USA)
Class combustible liquid, Packing group (1| for guantities of 450 lRers {119 gallcas) or more; not

regulatad for smaller quantilies

0

Marine pollistant:
Fossitis Shipping Descrplionfs):
not regulated

Esters, n.o.s. (ethyl 2-sthoeypropionaie)
combuestible Bquid UM 1T

Esters, n.o.s. (elhyl 3-slhoxyprogionals)
combustible iquid  UN 3272 il

Sea - IMDG (Intermmaticnal Maritime Dangerous Goods)

Paszible Shipping Descripfion|’s):

ESTERS, N.0.8, {ethyl 3-ethoxyproplenste)
3 UNzvE

Air - ICAD (Intermnaticnal Civil Aviation Drganzation)
Pogsible Shipping Descriptionis):

Esters, n.o.s. {ethyl 3-ethoxypropianate)
3 UN3ZF2 N

15.REGULATORY INFORMATION

This product has been classified in accordanes with the hazard eriteria of the Controlled
Products Regulations and the MSDS cottains all the information required by the
Controlled Products Regulations.

YYHMIS {Canada) Status: cantralied

WHMIS (Canada) Hazard Classification: Bf3

SCOPYRIGHT 2003 BY EASTMAN CHEMICAL COMPANY
Visit ourwobsite at wwwr EASTMAN.com ot call 004-423-298 2040,
Fapa §
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MATERIAL SAFETY DATA SHELET
Revision Date: DF/15/2004
MSDSANSFANSIEN150000001148Version 12.0

SARA 311-312 Hazard Classification(s):
fire hazard
reactive hazard

SARA 313: none, unless listed balow

Carcinogenicity Classification {components prasent at 0.7% or more): nene, unless listed balow

TSCA (US Toxic Substances Control Act): This product is listed on the TSCA inventory. Any
impurities present in this product ame exempt from listing.

DSL (Canadian Domestic Substances List} and CEPA {Canadian Environmental Protection Act):
This praduct is listed on the DSL. Any impurities present in thiz product are exermpt from fisting.

EINECS {European Inventory of Existing Commerctal Chemical Substances): This product is
listed en EINECS or ctherwise complies with EINECS requirements.

AICS | MICMNAS {Australian Inventory of Chemical Substances and National Industrial Chemicals
Notification and Assessment Scheme): This product is listed on AICS or otherwise complies
with MIGNAS.

MITI {Japanese Handbook of Existing and New Chemical Substanees): This product is listed in the
Handbook or has been approved in Japan by new substanse nokfication.

ECL (Korean Toxie Substances Control Act): This product |5 listed on the Korean Inventory ar
ofherwlse complies with the Korean Toxic Substanses Control Act

| 16.0THER INFORMATION

Wisit our website at www. EASTMAN com or call 00 =423-229-2000.

Tha Infermation cantaired herein is based on current knowledge and expertence; no FEsponsitiy is
accepted fhat fhe information fs sufficient o comect in all cases. Users should consider thess dats only
as a supplement to other information. Users should make indapendent determinations of suitabily and
completeness of informalion from all sources fo asstre proper vse and disposal of these maferfals, the
safely and health of employees snd cusfomers, and the protaclion of fhe environmen!,

LCOPYRIGHT 2003 BY EASTMAN CHEMICAL COMPANY
Wisit our website at swew EAS TMAN. tomm or call 001 -223-229-2000.
Pana 6
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PRODUCT NAME: BRULIN 1390 GD
FRODUCT NUMBER: 201002

PAGE 1 af 2
MATERIAL SAFETY DATA SHEET
Per 28 CFR 19101200 DATE PREFARED © 1042402
SECTICHN 1.
BRULIN & COMPANY. INC. P.O. BOX 270, INDIAMAPOLIS, IM 462060270 (317) 923321
WEST COAST FACTORY
Richmond, Califarnia
24 HOUR EMERGEMCY NUMBER
CHEMTREC 1-B00-424-8300
Haalth: 1
IDENTITY {As lisled on label): HMIS HAZARD RATINGS: Flarnmazhilivy: 1
BRULIMN 1530 GD Raactivity: [
SECTION Il - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION
Hazardous Componunts ACCIE ITHER LIMITS
[Speclic Chemical enity Comman MEMEIS) GAEZ [EHL FEL TL%W- TR RECOMMENDED PERLCENT

Thiz product conleirs na hazardous chemizal subsiarces ab 1.0% ar mees listan in 258 CFR 191001200 ar AQGIH Thrashele Limil Veluas Alse this
procust canlaing (v cardnagens ab a1 of mans listed i WTP Arrusl Rapor on Cancinogers. 1ARE Monzgrephs, ar 28 CFR 1510 74K Mo companenis
of this produc] #re 2ubiect 19 ha rRpoting requiramsants of Seclicn 393 af 1ha Emangancy FIanang ane Soammirnity Right-To-Kno actod 1835

SECTIOHN Il - PHYSICALICHEMICAL CHARACTERISTICS

Epiling Foint: 212F Spacilic Gravity (H20-1): 1.057

apor Pressure {mmHg):  Approe, 17 80 88 F. Malling Poiril: Appeox, 30 F
Vapor Density (si=1): Aoprox, 06 Evaporatian Rate (wae=1]: 1.0
Solubilty in Water: Complets

Appearance and Odor: Water white, mild ader,

SECTION IV = FIRE AND EXPLOSION HAZARD DATA

Flash Point (Methed Used) None

Flammahble Limits LEL MA LEL MA
Extinguishing Madia: Mons
Special Fire Fighting Procedures: Full profective equipment incleding seli-contained breathing apparaius should

b= used. Durng emergency condiftons, averexpasure 1o decamposition
produsts  may cause & healih hazard. Symptoms may not be immediately
apparent, Get medical stention,  Water may be usad fo caol and protect
closed containers exposed to extreme heat.
Unuzual Fire and Explosion Hazards:  Mone known. Closed containers may explode [due 1o build-up of pressure)
whaen expased 1o extreme heat,
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PRODUCT NAME: BRULIN 1930 GD
PRODUCT NUMBER: 301008

PAGE 2 of 2

SECTION V - REACTIVITY DATA

Stability Unslable  Stable X

Candifions o Avaid: Freezing

Incompatibility (Materials 1o Avaid) Streng acids and oxidizars.

Hazamaus Oecomposition or Byproducts: Carbon menoxide, Carbon dioxide, and oxides of sulfur.
Hazardous Polymerization: May Oceur ___ May Not Ocour _%_
Conditions to Avaid: None

SECTION VI - HEALTH HAZARD DATA

Roulais) of Entry: Ingestion? Mo Skin? Yes Inhalafion? No Eyes? Yes
Haezlth Hazards [Acute and Chronic):  Direcl sye conlact and prolanged ar nepeated skin contact may sause imistinn
SEAN a5 recness.
Carcinaganicity: NTP? Ma  IARC Monographs? Mo O5HA Regulated? No
Signs and Sympioms of Exposure: Irritafion as nated above
Medical Gonditions Generally Agaravated hy Exposure: Nang Known
Emergency & First Ald Procedures:
Eye Contact  Flush with large amaunts of watar foe 15 min, ifing upper & lower lids ocoasionally.  Gel
madical atlention.
Inkalaticn: Ramowva o frezh air,
2kin Contact Wash with mild soap and water. Hemove contaminated clothing and launder before reuse, 13
imitation persisis, consult a physician.
Ingestion: If consclous, dilute by giving 2 glasses of water. Gel immadiate madical atention.

SECTION ¥l - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps fo be Taken in Cose Matarial is Released or Spilled: Abgorb on sofid absorbanl ard shovel info conlainers
for dispasal.

Waste Disposal Method: Dispose accarding ta Federal, State and Lacal Laws and 40 CFR.

Pracautions 1o be Taken in Handling and Storing: Slore between 40 and 110 F.

SECTIQN Vil - CONTROL MEASURES

Respiraiory Pratection (Speciiy Type):  Not normally requirad,  However, if patential for cvarerposure exists, wear a
MIQSHIMSHA approved respiratar.

entilation: tdechanical (General): Sufficent

Protective Gloves: Recommandad (Rubber)

Eve Pratection: Safety glasses, safely goggles, or full faca shield recommended.

{ither Protactive Clothing ar Equipment Sufficient ta minimize skin contact.

‘WorkiHygienic Practices: Usa only with adeguate ventilaticn. Avoid breathing vapor and misl. Avoid cartact
wilh skin and eves. Do nol take internally. Wash thoroughly afier handling.
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Chemetall Oakite

ARDROX 405-W
GENERAL PURFOSE CLEANER

OAETTE FRODOCTS, INC.

A MEMBER OF THE CHEMETALL GROUP
BERKELEY HEIGHTES, NJ 07922

50 VALLEY RCAD,
(BOD)526-4473/{908)464-6900

CHEMTREC EMERGENCY TELEFHONE:

COMPONENT (3) : WT %
Propylense Glycol <10
n-Butyl Ether

Tall 0il 3-5
Alkyl Phencol Ethoxylate 4-6
Moncethanolamine 1-2

g00-424-3300

CAS NO.  ACGIH 0SHA
TLV PEL
E131-£§f-8 ™D MND
8002-26-4 & mg/m 5 mg/m’
G016 -45=3 NI ND
141-43-5 3 ppm 3 pom

*Subject to bthe reporting requirements of Section 313 of Title IIT of
the Superfund Emendment and Reauthorization Act of 1986 and 40C0FR

Part 372.

MELTING POINT: Approx. 32°F
BOILING Foint: Approx. 212°F

SPECIFIC GRAVITY: 1.01
SOLUBILITY IN WATER: Complets

VAPOR FRESSURE (mm Hgl: Similar ta EVAPORATION HATE [BuAc=1) : <1
warer

VAPOR DENSITY {Air=1): =1 PH: (50% SOLNW):12.6

ODOR: Mild solvent odor APPEARANCE: Blue liguid

VOO {GMAL TE VAPOR PRESSURE OF WOO (MMEG) - ]

. FIRE AND EXPLOSTON HAZARD Dhiij ___________________ i e
—— ===================%===== e b T e Y - T L L

FLASH POINT: »200° METHCD USED: P.M.C.C.

AUTOIGHITION TEMFERATURE: ND

FLAMMABRLE LIMITS: UPPER: ND LOWER: WD

EXTINGUISHING MEDIA: Dry Chemical. 20, -

FIRE AND EXFLOSICN HAZARDS:

Moderate fire hazard when exposed

to heat or £lame.

SPECIARI. FIRE FIGHTING PROCEDURES:

Wear self-contained hreathing apparatuas.

Tae water to keep

fire-sxposed containers cool and ta flush spills away from fire. In
the cass of large fires zlso cool surrounding equipment and

structures with water.

IV. REACTIVITY:

STABILITY: Stable
CONDITICHS TO AVOID:

MATERIAL SAFETY DATA SHEET
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ARDROX 405-V
GENERAL PFURPOSE CLEANER
HAZARDOUS POLYMERIZATION: Will Mot Qcoccur

INCOMPATIRILITY :
Strong oxidizing and reducing agents. Strong acids. Strong alkalies
[such as sodium hydroxide),and alkali metals. Reactive merals,

HAZARDOUS DECOMPOSITION PRODUCTS:
Acrid smoke. Toxic fumes of carbon oxides and nitrogen oxides on
combustion. Organic compounds on combustion.

V. ENVIRONMENTAL AND DISPOSAL INFORMATION- )
==:1_—HHH'=ﬂﬂ':==========================H=|================ﬂ“============-dla

ACTICN TO TAKE FOR SPILLS/LEAES

CAUTION:
Use appropriate protsctive and safety equipment. See Secticn VIIT of
this Material Safety Data Sheet for handling precautions.

SMALL SFILL:
Mop up or soak up with neon-combustible absorbent inorganic material.
Transfer to DOT-approved container.

LARGE SPTILI:

Evacuate gpill area of unprotectsd personnel. Contain by diking wikh
non-conbustible absorkbent inorganic materizl. Prevent runcoff from
entering sewers, storm drains, surface water, and soil. Transfer
contaminated abascrbent to a DOT-approved container.

WASTE DISPOSAL INFORMATION:
Consult appropriate federal, state and local requlatory agencies to
ascertain proper disposal procedures.

HNOTE :

Comply with all applicable government regulations on spill reporting
and handling znd disposal of waste. Empty containers can have
residuss, gases, and migts, and are subject to proper waste
disposal,

ROUTES OF ENTRY:

BEREATHED:

A single prolonged (hours) exposure of one compansnt may cause
respiratory irritation. EHigh vaper concentrations ave lrritating to
the nose, throat, mucous membrane, and lungs, may cause headaches,
dizziness, sleep (anesthesia} and may have other CENTRAL WERVOUS
SYSTEM effects.

SKIN CONTARCT:

SKIN ABSORPTICHN:

Component (g) are readily sbsorbed through the skin and are moderately
toxic., EBffects mav be zimilar toe those described under obher
categories in this ssction.

MATERTAL SAFETY DATA SHEET ~d=




ARDROX 405-¥
GENERAL PURPOSE CLEANER

EYE CONTACT:
May cause savere irritation with coraeal injury which may rasult in
permanent impairment of vision or even blindness.

SWALLOWED:

& eomponent (5] of this product is toxie. Swallowing a componsnt (=)
may cause burns of the mouth and throat and irritation or uleeration
to the scomach and intestines. Swallowing a component (s} may cause
headache, nauszez, vomiting, weakness.

SYSTEMIC AND QTHER EFFECTS:
Repeated excessive exposure may injure the LIVER and XIDNEY.

HMEDICATL. CONDITIONS AGGRAVLTED:

Component {s) of this product may aggravate pre-existing lung
[pulmonary) disesse. Perscns with pre-existing skin condicions may
be susceptible to the effects of a componentis)} of this product.

SUSFECTED CAMNCER AGENT: Ka
FEDERAL OQSHA Ch OSHA NTT IARC
No o Ho N

TARGET ORGANS, OTHER THAM THOSE IMPLIED RY RQUTES OF ENTRY (I.E.,
BEREATHED, INCLUDES RESPIRATORY TRACT AND LUNGS! ARE CAPITALIZED.
CALIFOENIL ONLY: PROPOSITION a5

This product contains a chemical (2) known to tEhe State of califarnia
To cause cancer aor rapraductive toxicity . These are trace amountcs
found in normal technical grade industrial materials and are not
deliberately added to btha product.

BREATHED:

Remove victim to fresh air at once. If not breathing, give
mouth-to-mouth resuscitation. If breathing is diffieculk, GEET
IMMEDIATE MEDICAL ATTENTION. HKeep victim warm and at reat,

SEIN:

Wash skin immediavely with lots of soap and water. If clothes and
gshoes are contaminated, remove and wssh bhafors reuze. Get medical
attencion if i1l effect or irritation develops.

EYES:

Wash eyes immediately with running water for at least 20 minutes. Usa
fingers to assure that eyelids are separated and that eye is being
washed. Lift the lowsr and upper lié occasisnally, GET IMMEDIATE
MEDICAL ATTENTION.

SWALLOWED :

MATERTAL SAFETY DATA SHEET Pl
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ARDROEX 405-V

GENERAL PFURPOSE CLEARNER
BO NOT INDUCE WVCOMITING. If vomiting spontansocusly cccurs, do not
allow womitus to be breathed inteo lungs, Keep victim's head below
his hips. Call a physician and/or transport co emergency medical
facility immediately. The decision of whether to induce vomicing or
not should be made by a physician. If lavage is performed, suggest
endobrachsal and/or ssophageal conbrel. Danger from lung aspiration
must be weighed against toxicity when considering emptying the
stomach. Corrosive: May cause stricture. If victim is conacious,
give large amountz of wacer. Do not actempt to give £luids to
unconacious wietim.

WNOTE TO PHYSICIAN:

Supportive care: Treaktmenkt based on judgement of physician in
reaponga to reactiona of patienc. If burn is pregent, treat ag
thermal burn after decontamination. Mo specific antidote.

YIII. HANDLING FRECAUTIONS:
VENTILATTION :
Control airborn concentrations below exposure guidelines (Section I)
with MECHANICAL VENTILATION, if necessary. Local explosion-proof
EXHAUST VENTILATION may be necegsary for some aoperations.

RESPIRATORY PROTECTICHN:

Atmogpheric levels should be maintained below exposure guidelines.
When respiratory protection ia required for cartain operations, uss
a MSHA/MIOSH approved filter tvpe respirator used in accordance with
the regquirements of 29 CFR 1%10.134. In confined or poorly
ventilated arsas or for emergency arnd obher conditions where the
exposure guidelines may be greatly exceedsd, use an approved
poaikbive-prespure, self-contzined bresathing apparatus or air line
supplied respirator.

EYE FROTECTION:

Contact lenses should not ba used. Suggested protection iz saiety
glasses, but where contact with liquid is likely, chemical goggleas
and face shields are recommended.

SKIN PROTECTION:

Impermeable gloves ars recommended. When prolonged or freguently
repeated contact could ocour, use proteckive clothing. ZSelsction of
specific items such as boots, apron, or full-body suit will depend
on operation. Wash thoroughly atter handling chemicala.

SPECIAL EQUIPMENT:
Zuitable labaratory safety equipment ineludes safety showers, eye
washes, and proper fire extinguishing medi=a.

MATERTAT, SAFETY DATA SHEET -4 -




ARDROX 405-V

GENERARL PURPOSE CLEANER
Train all employess on all special handling procedures in this
section bafore they work with this product. Exercise reascnakle
care and caution. Perasonnel should avoid breathing vapors and/or
mists and getting product in the eyes or on the skin. DO NOT
CONSUME food, drink, or btobacce in areas where they may become
coentaminated with this material. HKesp containers cool, dry, and
away Irom scurces of ignitieon. DO NOT STORE product in direct
sunlight, high temperature, or below freezing areas. Keep product
container tightly eloged when not in use. FProtect containsrs from
physical damage. Use and store with adequate wventilatcion. Do NOT
cut, grind, wald or drill an or near bthis container. Wash
thoroughly siter using. Concentrated vapors of this product are
heavier than air and will eollect in low areas such as pits,
degreasers, storage tanks, and other confined areas. IO NOT ENTER
these areas whsre vapors of this product are suspected unless
special breathing apparatus is usged and an observer similarly
egquipped is present for assistance.

K. DOT INFORMATION

NON-REGULATED BEY CFR 4% 172.141

HMIS CODES
2 HMIE HEALTH v} HMIS FLAMMABILITY
¢ REACTIVITY c HMIS PERSONAL PROTECTION

SARA TITLE III, SECT 302-304:
THRESHOLD PLANNING QUANTITY [TD0Q]HNons
REPORTABLE CUANTITY (RQ): None

SARL TITLE IIT, SECTICIH 311-12: Chronic

St R A R L L L s P P R T PP
NAME OF PREPARER: MICHREL CHANG
DATE PREEARED Ock 2%, 1993
REVISED DATE June 10, 199%&
Hone Abbreviactions: Na:Nat Applicable; MD:Hot Determined.

THE INFCORMATION HEREIN IS GIVEN IN GOOD FAITH, BUT NO WARRANTY,
EXFRESS OR IMPLIED, IS5 MADE. Since buyer‘s conditions of use are
beyond Oakite's control, Cakite does not warrant any recommendatbions
and informaticn for the use of such proeducts.

MATERIAL SAFETY DATA SHEET =5~
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CITGO Duoprime® Qil 70

CrIGo Material Safety Data Sheet
CITGD Patroleurn Corparation
P.0. Box 3753 MS50S No. S T001
Tulsa, 0K 74102-3758 Hazard Rankings
Revision Date  gsmeogn2
HMIE  NFPA
IMPORTANT: Fead his M5S0 befope handling or Sposing of s product and pass this hiformatian on o Health Hazard IV i
Mtmloyees, customers. and users of (hig product.
- Flre Hazard 1 1
Emergency Overview Ranctivity 0 o
Fhyslcal State  Liquid
Colar Colerlees, Odar Cdorlesa. " = Chronic Health Hazard
Mot expected to present a hazard underanﬂm?ated conditions of use. Protective Equipment
If iguid material is swallowad, contact a physiclan,
Do not induce vomiting. Minlmum Requirmerts
If liquid material enters the lungs, it can cause severe damage, See Section B for Detalls
Spills may create a slipping hazard.
\v. v aﬁﬁ
SECTION 1: IDENTIFICATION :
¥ RO g e A =t '_'-o:h_-.'-\?':?_‘ﬁ";-!:-'.'!'/l-'lﬁ-\-':.‘f.'|".‘¥|,!: s S N O e FURT AR M gen b SR e b R L PP T
Trade Name GITGO Dusprime® Ol 70 Technical Contact {400} 2464564
Product Mumber  peossrong Nedical Emargency (81E) 485-470D
CAS Number BO4Z-47-5 CHEMTREC Emargency {BO0} 424-8300
(United Statos Only)
Product Family Whiln Minsral il
Synomyms White Mineral Oif:
CITGO SAP Product Cede Mo 850347001 &nd S5E047
SECTION 2: COMPOSITION
# S R L T ST R = I e R I T S e (VS TOAr AT L o S i BRI gy
Companant Name(s) CAS Registry No. Concentration (%)
1) Wiile Minesal Qi Bl2-a7.5 100
2) di alpha Locophers (vitamin E} {Stabilizer] AE-0z.g 0,1

SECTION 3: HAZARDS IDENTIFICATION

Ao see Emergency Overview and Haznd Ratings an the top of Page 1 of this MSDS.

Major Route(s) of Entry Mot applicahls,
Signs and Symptoms of Acute Exposurne

Inhalation Mo significand adverse healh effects are expectad ke noour upon shorl-tom exposure.

Eye Contact Minimz! eye imitation may resul from sho-term consct wilh liquid, mist, andfor vapar

Skin Contact Mo signifzant irftaion & expecied 1o ccour upsn shart-terr prpaseme

Inges=tion If swellowed, ne signifieant adverse health efisels am sMlicpated. Ingestion can cause a laative effprs. 1

liguid material enters inlo the lungs, i can cause sevare damagg,

MEDS Mo, BRg34TOM Revision Date Gho2iznng Continred on Mexl Page Fage Mumbe: 1
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CITGO Duoprire® Oil 70

Chronic Heafth Effects Mo signilicant signs ar symptoms indicative of any adverse health effects sre expecied 10 o
Summary

Conditions Aggraveted  Mone known,
by Exposure

Tamget Organs Me Lot organ effects are anbicipated.

Carcinogenie Pederdial  This product does not cantain any components &l concenilions aSove &.1% which are comsidersd
cansinogeniz by OSHA, IARC cr NTP.

O5HA Hazeed Classlfication Iz indicalad by an 2" in flw box adpeent dodha hazard sk [f no "5 is presen, fhe product dose not eshisil the
nezand a5 defived in the O5HA Hazard Commenication Standand (29 CFR 1810.1200).

CSHA Health Hazard Classification O5HA Phyalcal Hazard Classification
Ivitant []] Toxic [ ] | combustiie [ |Exploskve Di Pyraplatc B
Sensitizer ]'“‘__l Highly Toxic [ ]| Flammable |:| Oxldtzer D Water-neactiva |:|
Comosva [ ] | Carcinogenic m Comprassed Gas [ | | Oryanic Porcxida [:I Umstable |

SECTION 4: FIRST AID MEASURE

A B o B . 3 E At

RN R TRT A ST

T R T I R e L P et T

Take praper precautions ta ensure yaur owm health and safety bafora attempting rescue or providing first sld. For more specific
Information, refer o Exposure Controls and Personal Protection in Sectlon B of this MSDS,

Intalation Vaperizalion is nel expecied at ambient temperaiures. This material is nat expecied 1o muse
inhzlation-related dissreers under anticipated condilions of usa. In case of avernrgasure, move the
person to fresh as.

Eye: Confact Check for and remaove conlad lenses, Flush eyes with cool, clean, low-pressure weter while
cooasianzlly lifting and lowering evelids. Seek medica) aflention if excessive tesring, redness, er gain
peigishs

Skin Cantact Rerove contemingted shoes and elolhing Wipe off excess materal. Wash exposad skin wilh EE

and waler, Seck medical attention i diesue appears damaged or f Eriation persisia. Theroughly clean
coniaminated clothing tefore reuse. Dracand conteminated ieather goods. [ malerial s inmcted under
the gkin, inta muscle, or inte the blaodstream, seek medical attention immediabely

Ingestion Do not induwce vamiting or give anything by meuth, H sponiancous vomiting is abew o coour, plece
victim'e head bebow knees. I vietin is drowsy or unoonscious, plece on the R side with hesd down

Newer give anylhing by mouth to a person who is nat fully conscious, Do not leave wiclie unatiended.
Szck medical attention immediately.

MNotes to Physisan This maserial prasents a significant ssgiration hazard. Aspiration may produce ehemical preumonitia.
Induction of emesis & not recemmended because of the potential for agpiration. Troatment may inweive
careful gasinc lavage if performed soon alier ingestion or i1 petients who arm comatase o at rigk af
costvulsing. Protec @inway by placoment in Trendelenburg and len lalerl decubitus pesiion or by
cufiedd endolracheal infubation. Subcuaneous or inframuseular iection requires prampl surgical
debridement.

SECTION 5: FIRE FIGHTING MEASURES

DR TR TR A D L T S A N L e L L T T o D T B T T T ST I S D T it o o 3, S, P B0y o
NFPA Flammahility NFP& Class-H1B combustibla matssial. Sliphtly combustible!
Classification
Flash Podiit Mathod QPEMN GUP: 166°C (331°F} [Clavsland.).
Lowser Flammahle Limit Mo data. Upper Flamatiable Limnit Mo data,
Autoigniton Temperature AP 400°C (A T52°F})
Hazndous Carbon dioxide, carbion monoxide, smoke, fumes, and unbumed hydrcarbons.
Combustion Products
MEDS Mo, EEA34T00 Revision Date OSI0Z2007 Cantinued an Meyl Pags Page Humber 2
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CITG0 DuoprimeE il 70

Special Properfics Tniz maierial can bum but will not readily ignite.  This matedal will release wapors when heated above
tne flash point temperature that can ignite when exposed Lo a source of igniion. In endesed spaces,
heated vapor can ignita with explosive foree. Mists ar sprays may barn al lesnpermalures Selow the flash
poiat.

Extingulzhing Medla Use dry chemicl, foam, Carbon Diowide or waier fog.
Proteclion of Fire Fighters  Firgfighlers must use Full benker g2ar including NIDSH-approved positive pressure selfcantained

breathing apparstus to protact against polential hezardows combisticn or decomposition producis and
axygen deficiencies

SECTION 6; AGCIDENTAL RELEASE MEASURES

g LT T T T BT RIS [ YT

T DO P S AR e 2 MR T el S

Take proper precautions to ensure your own health and safety before attempting spill control or clean-up. For more specific
imformation, refer to the Emergency Overview on Page 1, Expesure Controls and Personal Pratection in Section B and Disposal
Censlderations in Section 13 of this MSDS.

Do nat touch damaged contairera or spifed msterizl unless weading appropriate protective equipmeni.
Slipping hazard, do not walk throogh spilled maledal, Slop ek i you can do 20 withoul ik, For small
spills, absorb or cover with dry earlh, sand, or ether iner non-combuatible absobent matedal and place
irte weste canlainers far later disposal. Contein lzrge spills to maximize product racavery or disposal,
Pravent antry into waterways or sewers. In uben area, deanup spill as spon 85 pessikle. In nalural
environmesls, seek chianup dovice from specialisls bo minimze physics] habitat daresge This meleral
wiil float on water. Ahsorbent pads end simfar materiale can be used  GComgly with all Bws ena
regulafions,

SECTIDN 7: HANDLING AND STORAGE
R A T e O S T L e TN S B T S T TR Tt T o L7 T ST v o e s
Handling Maid waater contaminalion and exlrerms fempeaiures lominimize product degradstion, Emply
contziners may coniain produd] residues thal can ignile with explosive force. Do nol pressurize, G,
weld, braze salder, drill, grind or expose containers to flames, sparks, keal or other patsris! ignition
sources. Consull 2pproprate federzl, stzle and local auiherilies before reusing, rEcondition=ng,
reclaiming, recycling or dispesing of emply containers andier waste residues of his product.

Storage Keep conteiner closed. De not stere with strong exidizing agents, D nol siore at tempemiures ebave
120" F or in diree sunbiahl for extended periods of ime, Consull appropriate federal, stale and local
autherities bafore reusing, recondilioning, meclaiming, moyding or disposing al emply conEiners or
waste residues of this prodiect.

SECTION 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION

O AT D AR T R QR T T S I T X i o T T TR U R L ¥ 2y [l

Engineering Coantrals Provide exhaust ventilation or olher engineering conlrols o keep the arteme concenleations of misis
andfor vapors below the recommended expesure limils {see below). An eve wash stalion ang safety
shower should be kerated near the work-station.

Persomal Proectve Parscnal protective equipmant should be selecled based upon the canditions under which this matsdal

Equipmant iz ueed. A hazard assessment of the wark area for PPE requiremenis shoold be conducted by &
gualified prefessianal pursuant to DEHA reguiaiions. The following piclograms represent the minimum
requimments for persenal proleciive equiment. For certain operations, addilienal PPE may be

required.
m‘l

Eye Pratectian Safoty glasses equipped wilh side shields should be adequate pratedtion under mast cordilions of uze
‘Wear gogales and/for face shield if splashing or spraying is anticlpeted, WWear goggles end tace shield if
matzrial = hagted above 125°F |54°0). Have suflabie eyve wash waler availzbile.

MSDE Mo, 658547001 Revision Date DSR2 Continued on Nexl Pags Fage Mumber: 3
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Hand Protection Lize gloves eonstruetad of chemical resistant relerials such a8 neoprene or haavy nitrik rubber if
frequent o prolonged conlact is expested. Use heat-protective gloves when hangiling product 2t
elevated temperatures,

Beddy Protection Use clean and impervious preteclive clothing (e.9.. neoprene e Tyvak®s if &plas hing or sareying
comditions are present. Praleclive clothing may inciude kong-sleeve outer garmant, apran, ar lab cost.
I gignificand conkacl occurs, remove oll-cenfaminaled clothing as seon a5 possible and promply
shower. Launder contaminebed belare rouse or discard. Wear heat pratective bogts and proieciive
clothing when hendling malesfal at olevated temperatuses

Respiratory Pratection  Vapodizatfion is nal expecled &t embient femperaturas. Therefore, the nead for respiratory protection is
ot anticipated under nomal use conddions and with adequale ventilation. M el=vated gitoms
concentrations abave applicable workplace exposure levels ane anticpaied, o NIQEH-aparoved organic
vapor reepiratar equipped with & dustmist prefilles should be uesd. Prdedion factors wary deponding
upon (e iype of mspieior vsed. Respirators should be used in accordancs wilh DSHA, EqUiEmEnls
[20 CER 1910.134).

General Comments Use good personal hygiene practices. Wash hands end ether sxposed skin aseas with penty of mild
s0ap arc walker bofore eating, drinking, smoking, use of toilet facilties, o leaving work, DO NOT wse
gesoline, keresens, seivenis or harsh ebrasives as skin cleansra. Sinee specific expasum
standands/control limits hawe nat been established for this preduct, the =0l Mist Minzral” exposure
limits shawn below e suggesled as mnmmun corlral quidalines.

Oecupational Exposur: Guidedi
Bubstance Applicable Workplase Exposam Levels
11 0 Mist, Minzral ACGIH (United States),
TWa & mgen?
STEL: 10 rmg/m’?
QOSHA, (United States).
TWwa: 5 magtem?

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

R T I R T Lragrar ] M1m\mhﬁm“,:¢;;m*w;m.=“.-..::_,f:_.\, e
Physical State Liquid. Color Colardess. Odor Odoriezs,
Spechic Gravity 084 (Water = 1} pH  hot Applicable, Vapor = A=)
Danshty

Boiling PointRenge  Nof anmilakis. MeHingFreczing Mad available,

Paint
Vapor Pressune =07 mm of Hyp (@ 20°C) WVescosity (e 40°C) 13
Solubility In Water  Insoluble in cold water. Volatile Sbghlly volatile.

Characteristics

Additienal Properties Grevity, %AP| (ASTM D2ET] = AP 24.0 @ B0° F
Densily = AF 7 10 Lhs/gal.
Viscosty (A5TM D2161) = AF 72 5US @ 100° F

SECTION 10; STABILITY AND REACTIVITY,

T T T el ) ) T i AT T i i S
Chemical Stahifty Stable. Hazardous Polymerization  Nol expected to occur
Conditions to Avoid Keeq away flom exdrome heat, sparks, apen flame, and strangly axkfizing conditnns

Materials [ncompatiblity  Strang oxidizers

Hazardous Ho addilionel hazardous decomposition products wene idortified ether than the combustion products
Decompesition Products  ideadified in Seclion 5 of this MSDS.

MEDS Mo, gR5347001 Reviskon Date NSA21200E Comfinued on Nexl Page Paps Number; 4



CITGO Duoprima® O 70

SECTION 11: TOXICOLOGICAL INFORMATION,

T S S T U TR VO L R i S M PRI e e nass

For odher health-ralated Infermation, refer to the Emergency Overview on Page 1 end the Hazards Idantification in Seclion 2 of this

MSDs,

Towicity Data White MEneral O,
DRAL (LDS0): Acile >5000 mofkg [Rat).
OERMAL {L250): Acute: =2000 mpfkg [Fiabibi).

White Mineral DI
Low-viscosily and High-viscosiy White Mineral Oils
ORAL (LDSG), A >S000 ey [Rat],
DERMAL (LO50), Ace: =2000 maikg [Rabbit].
DRAIZE EYE, Aoute: Man-mitating [Rabbi].
DRAIZE DERMAL. Acute: Mon-iritaling [FRabsi].
BUEHLER, Acuie: Non-sensitizing [Guinea Pig).
2B-Dzy DERMAL. Sub-Chronic: Non-iritaling [Rabbij.
104-Week DERMAL, Chionic. Mo skin tumors 2t site of application [Mouss|.
MUTAGENICITY:
Moddied Ames Aseay. Negative [Salmonella fyphimisricm].
in-vilro Lymphoma Assay: Mapsative ar no texlelty Mowse],

Lifetime mouse skin painting stidies indictled {hat white mineral olls are not mutagenic or
carcinegznlc. Mineral sil misls derived from highly refined ails 21 reported 1o heve kw 2oule and
sub-acule toxicitios in animals. Effects fram single and short-tarm repeated exposures o high
concenirations of minera| ail mistks well abowe applicable wekplace exposure levels mclude king
inflarrenalory ressclion, lipeid granulema formation and Epeid preumonia, in acule and sph-acute
studies imvolving exposures to lower concentrations of mincrel oil mists al or noar curent wark place:
exposurs levels produced ne significand iodeological effects. In lang ferm studiea [up 1o o years) no
canidnagenic effecis have been repori=d in Bny 8 nimal species toshad.

SECTION 12; EGOLOGICAL INFORMATION

s T S L R T R L i s B B A T PO N T e I R, £y 0,

Ecotoxdicity Anaiysis for acological effecis hes not been conducted an this product. Howsawer, if spilled, this predued
and any contemingled sl or water may be hammful o humen, animal, and aqustic life. Mes, e
<oaling aclion associated with petroleum and petroleum praducts can be hamiiul or fatal io agustic lite
and warlgriond

Enviranmental Fata An envianmental fabe analysis has not been conducted an this specific product.  Franls and animals
may experience harmiul or fztal effects whan caated with pelroleumn-based produets, Petoleum-beased
[minarai} lube oils will nermally fioal an waler, In slgnant or show-fowing vwaberaaye, an il FEye: cin
cower @ large Surfce anca, A5 3 reeul, this cil layer might limil or eBminsie natural almospheric oxygen
transport into the water. With fime, if not removed, oxygen depletion in the watetway might be enowsgh
1o cauze & fizh kill of ereale an anaerchic covironmant,

SE

1R .

\,13; DISPOSAL CONSIDERATIONS

= S A AT T TR T AT

T e U TSP T R T AT gy &

Hazard eharacieristic and regulatory waste stream clasaification can change with product use. Accondingly, it is the reapangibifity

of the w=crio datormine the proper storage, transportation, treabment andior dispesal mathodalogies for spent materals and
residues at the time of disposition.

Cendilions of use may cause this matenal o become a “hezardows waste", as defined by foderal or
state requiations.  1tis the responaibility of the user 1o delermine i the meterzl is a RCAL *hezardous
waste” ai the time of dispesal. Transporlabiss, trealmen, storage end disposal of wasle matesil mus{
be canductsd in accordance wilh RCRA regulations (see 40 CFR 260 through 48 CFR 271), State
andior kxcal regulabions may be more restrictive. Contac! the RCRASuperfund Halling at (B0}
42£-3346 or your regional US EPA affice for guldance manmming case spachc disposal Esues

WS0S No,  GES37004 Reyision Date QE2200E Continued on Mexd Page Pago Hustber 5
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SECTION 14: TRANSPORT INFORMATION

DOT Startus
Praper Shipping Name
Hazard Clags

Repartable Chantity

Placards

26%

TSCA Inventory
SARA Ja3d

SARA 31112

SARA 213

CERCLA

Califonia
Propesition 65

Menwr Jersay
Rinht-$to-Himow Latsel

Additional Regukatary
Ramarks

CITGO Duoprime® Ol 70

AT S A T A P L

TR s |5 b e T TR B o o b o

Not 8 LS. Deparment of Transportallon requlaled material,

Not reguist=d.
Med regulated. Packing Groupis) Mot applicanis.
LUNMNA ID Mot mgulated.
A Reportabile Quantily (RO) has not been established for this matarial.
?‘Lﬂ‘gmty Response Guide Mat applicabic.
-3
HAFMAT STCC Mo, Mot sesigred,

MARPOL 1Ii Stalus Mat 2 DOT "Warine Pokutent®

per 49 CFR 1718

oM R A TOR L INFORMATION

a T s m D o T L s W Bl e 8 o S AR ST L oG R e T
This product andter fs camponents are fisted on the Toxic Substance Conlral Acl (TSCA] imenory.

Tha Suparfurd Armendments and Reaulhorization Ad of 1536 ([SARA} Tk 1l requires Taciilies sibject to
Subgarls 302 and 304 to submil emargency plarming ard netfication inkemation based on Threshokd Flanning
Quentties (TPQE) and Repedabis Cuanties (RO=} for "Exiemely Hazardous Substanos” [xted n 40 CFR 2024
and 48 CFR 355, No componants wena idantified.

The Suparfund Amendmers and Reaulharizatian Ad of 1588 (SARA} Teda 1l requires facilifes sbjnc 1o this
subpart b submil agaregate informabon on chemicats by “Hazand Category” as defined 40 CFR3F02 This
material would be classifed under $he fallawing hazard cataparies:

Me SARA 3117312 hazard categaries identified.

Thia preduct conlains e Tolowing coerpenenls in canceniresians abowva de minimis leek that am &hed &5 1oxic
chomacsls in 40 CFR Par 372 pursuent ta the requiresrerle of Sedion 313 of SARA: Mo comperents wem
idanlined.

The Comgrehensive Enviresnmenal Resporse, GCompensation, snd Lisbility Acl al 198G JCERGLA) regLires
notificaton of the Natonal Respense Center conceming mlkease of quantites of "hamrdous substancas”
equel Lo or grealer than fhe repartible quantilies (ROQ's) listed in 40 CFR 3024, As defined by CERCLA, he
Lestrry "hasrdous substanoe” doos not inslude patroleum, including crude oil er oy fraclion thereod which is
not ctherwise specifically designaiad in 40 CFR 302.4. This predus or sefinery streem ks net knewn {o
coniain chemical substences subject 10 this state. However, il & recommended that you exndscl state and
Incsl suthorities 1o determine if there are any olher resarling requingmants in the event of a spil

This malerial is cassified as an gil under Section 311 of the Cleen Water Act [CWAS and tha DIl Polulicn Act of
1860 {OFA). Discharges ar spils which preduce a visibie shean en waters of the Unilad States, fher adjoining
sharelnas, orino conduits kading 1o surzoe waters rrusd be reparied to the ERAS National Responss Center
ar{B00) - 249802,

This product le not known e ntain the any components for which the S1ale of Califomiz has fowd 1o
cause sancer, birth defects e othar eproduclive hamn.
Palredaum OF

Federal Hazardaus Subslanses Ad, mlabed skriues, and Consumer Product Safely Cormmission mequlatiane. as
defined by 18 CFR 1600, 14b) 3} snd 1500.63(8)(13): This produs contains "Potroleum Distilkles” which may
require epecial Bbeling if distribuled in g manner inbended ar packeged in & e suiable for usa in the hoesehoid
of by chisdren. Precautionany lakel diakegue shoukd dispiay the following: DANGER: Cortains Pemlaum
Distilkates] Hamful or fatal if swallowed! Call Physicizn rmediately. KEEP OUT OF REACH OF CHILDREN!

MSDS Mo,  6E2347001

Revislon Date OSM3FE002 Continued on Mexi Page Page Mumber &
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Refer to the top of Page 1 for the HMIS and NFPA Hazard Ratings for this product
REVISION INFORMATION

Version Number iz

Revision Date CEm2/2002

Print Date Frerled an 05/022002.
ARBREVIATIONS.

AP Approcimazly  EQ: Equal > Grater Then oo LessThan WA NotApalisabile  WD: Mo Dals S Mg Sckabliched
ACGIH: American Conference of Governmental Industrial Hygieniste  AIHA: Amarican Industrial Hygiene Assoclion

IARL: Infernational Agency for Research on Cancer NTF: Mational Texicalogy Program

HICSH. Nations! Instiule of Oocupations! Safety and Heath OEHA: Dooupatianal Safedy and Heallh Adminisiratian
HPCA: National Paint and Cosling Manufsciurers Association HMIS: Hezardous Materizla Informalion Syetem
HFFA: Hatiorel Fire Prodection Association EPA: US Envirmnmental Prafeciion Agency
DISCLABMER OF LIABILITY

:.'.'r:1:r;..'m"rL'?R-?E‘ﬂ???mr‘:@jmm.mm'zm'l’b T B T e T R S T A P = T s T T Ty Ol ATy M

THE INFORMATION IN THIS M5DS WAS OBTAINED FROM SOURCES WHICH WE BELIEVE ARE RELIABLE HOWEVER, THE
INFORMATIDN IS5 PROVIDED WITHDUT ANY WARRANTY, EXPRESSED QR IMPLIED REGARDING TS CORRECTMESS. SOME
INFORMATION FRESENTED AND CONCLUSIONS DRAWN HEREIN ARE FROM SCURCES OTHER THAN DNRECT TEST DATA ON THE
SUBSTAMCE ITSELF. THIS MSDS WAS PREPARED AND 12 T BE USED ONLY FOR THIS PRODUGT. IF THE PRODLCT IS USED AS
A COMPONENT tH ANDTHER PRODUCT, THIS MSDS INFORMATION MAY NOT BE APPLICABLE. USERS SHOULD MAKE THEIR
CWH INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION OR PRODUCTS FOR THEIR PARTICULAR
FURPOSE,

THE CONDITIONS OR METHODS OF HANOLING, STORAGE, USE, AND DISPOSAL OF THE PRODUCT ARE BEYOND OUR CONTROL
AND MAY BE BEYOND QUR KNOWLEDGE, FOR THIS AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR [N ANY WAY CONNECTED WITH
HANDLING, STORAGE, USE OR. DISPOSAL OF THE PRODUCT,

T e O e I L T i 1 e e TR T T A P T i . L I DR [ D e T T AT et

AT T e T

vti* END OF MSDS  *nees
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Appendix B
Stand Alone Case Studies for Owens-lllinois and Texollini
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LA MIRADA SCREEN PRINTER CONVERTS TO SAFER CLEANING
ALTERNATIVE

The Owens-lllinois Plastics Group has a facility in La Mirada that manufactures
cosmetics bottles for a number of customers. The company uses a variety of plastic types
for the bottles which hold shampoo and other personal products.

Owens-Illinois has a number of conveyorized decorating machines for printing on the
bottles. The company is very progressive and has exclusively used ultraviolet (UV)
curable ink for several years. These inks are a benefit to the environment because they
contain no solvents.

On the decorating machines, the bottles pass under the screens. Squeegees applied to the
top of the screen force the ink through the screen and the ink is printed on the bottles.
The bottles then pass through an ultraviolet light which cures the ink. Owens-Illinois
performs two types of cleaning. The workers clean excess ink from the bottoms of the
screens periodically with a solvent laden rag. After the run is completed, the screens are
removed from the machine and the workers clean the ink from both sides, again using a
rag containing solvent. The screens are then recycled for reuse. In the past, the company
used a high VOC solvent for both cleaning activities.

The South Coast Air Quality Management District (SCAQMD) regulates the VOC
content of the solvents that are used for cleanup in the screen printing industry.
SCAQMD Rule 1171 specifies that cleanup solvents used in this industry must have a
VOC content of 100 grams per liter or less beginning in July 2005. IRTA began working
with Owens-lllinois during a project sponsored by SCAQMD to test alternatives that
would meet the future 100 gram per liter VOC limit. The company decided to convert to
one of the low VOC alternatives during another IRTA project sponsored by Cal/EPA’s
Department of Toxic Substances Control and two wastewater discharge agencies.

In preliminary screening tests, IRTA found that soy based cleaners were effective in
cleaning the UV curable ink used by Owens-lllinois. In scaled-up testing with the
company, one soy cleaner called Soy Gold 2000 performed well. The VOC content of
this cleaner, at 20 grams per liter, is well below the Rule 1171 future limit.

Owens-Illinois likes the new cleaner. Freddy Osorio, Decorating Process Specialist at
the company, says “the cleaner performs as well as our high VOC cleaner. The most
important thing to me is that it is better than our other cleaner for health and the
environment.” Owens-Illinois is investigating the new low VOC cleaner for their other
U.S. screen printing facilities.

Annualized Cost Comparison for Owens-l1llinois
High VOC Cleaner _ Soy Cleaner
Cleaner Cost $10,140 $8,502
Total Cost $10,140 $8,502
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SCREEN PRINTING COMPANY ADOPTS LOW-VOC ALTERNATIVE EARLY

Texollini, one of the most technologically advanced knitting mills in America, was
founded in 1989. Located in Long Beach, California, the company is a vertically
integrated knitting mill that provides fabric development, knitting, dying, finishing, fabric
print design and printing capabilities to their customers. The product lines produced by
Texollini include sportswear, bodywear, activewear, performance wear, intimate apparel
and swimwear and the fabrics offered by the company are made of cotton, spandex and a
variety of other knitted materials.

Part of Texollini’s operations involve screen printing on the fabrics the company makes
for their customers. For many years, the company has used water-based inks which they
mix themselves on-site. The water-based inks are applied on a machine that conveys the
fabrics; the inks are cured with heat in an oven. The screens, including the patterns, are
on a cylinder on the conveyer.

The screens are cleaned using cold water in an automated system. Although much of the
cleaning is accomplished with this water process, some of the screens are much more
difficult to clean. In certain cases, the ink dries on the screen and cannot be removed
with water. For these screens, the company’s practice was to clean the screens with a
VOC solvent using a hand-held high pressure spray device.

IRTA began working with Texollini as part of a project sponsored by Cal/EPA’s
Department of Toxic Substances Control, EPA Region IX, Los Angeles County
Sanitation Districts, the City of Los Angeles Bureau of Sanitation and Southern
California Edison. In this project, IRTA is working with several screen printing
companies. South Coast Air Quality Management District (SCAQMD) Rule 1171
“Solvent Cleaning Operations” currently requires the cleaners used for cleaning ink from
screens to have a VOC content of 750 grams per liter; in July of 2006, the VOC limit for
these cleaners is much lower, 100 grams per liter. The purpose of IRTA’s project is to
identify, test and implement alternative cleaners for the participating screen printers that
meet the lower VOC content limit, are low in toxicity and do not cause problems for
hazardous waste disposal and sewer discharge.

In initial laboratory testing, IRTA identified several different water-based cleaners that
appeared to work well for cleaning Texollini’s screens. Three of the water-based
cleaners that worked best were tested in the company’s spray operation. All three
cleaners worked better than the solvent used currently even when they were diluted.
IRTA provided larger quantities of the cleaner that worked the best to Texollini for
scaled up testing. After three months of testing, Texollini was pleased with the cleaner,
GD 1990, which is made by Brulin. The operators used the cleaner at 25 percent
concentration for most applications. In some cases, where a more rigorous cleaning is
necessary, the operators increased the concentration to 50 percent. The GD 1990 is
certified by SCAQMD as a Clean Air Solvent. The VOC content of the cleaner
concentrate is less than 5 grams per liter.
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The company is able to use much less of the water cleaner than the solvent. In addition,
the labor for cleaning the screens has declined from 30 minutes per screen to 10 minutes
per screen. Because the screen cleaning takes less time, Texollini has also reduced their
electricity cost. Converting to the alternative water-based cleaner has reduced the
company’s cleaning cost by 65 percent.

Lana Farfan, Project Engineer at Texollini, is happy with the new cleaner. “We are
continuously searching for ways to reduce our VOC emissions thoughout the plant, she
says. “Conversion to the new water-based cleaner is better for the workers and the
environment and the added benefit is that it also saves us money.”

Annualized Cost Comparison for Texollini

VOC Solvent Water-Based Cleaner
Cleaner Cost $117 $58
Labor Cost $780 $260
Electricity Cost $3 $1
Total Cost $900 $319
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