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EXECUTIVE SUMMARY

There are more than 16,000 screen printers in tlge &hd almost 2,000 of them are in
California. The vast majority of screen printers amall businesses with fewer than 20
employees. Screen printers use various typesksftm print on a variety of substrates
including fabric, paper, metal, glass, wood, cecmrand plastics. Some small screen
printers print by hand but most commercial scre@mtgrs use automated presses.

During printing, screen printers use cleanup sdlveéa clean the excess ink from the
screens. All screen printers remove the ink frém $creens after printing when the
screens are saved for the next run or recycledeimse. The cleaners that are used today
may contain toxic materials that pose a risk tok&ms and community members and
virtually all of them are classified as VOCs thantribute to smog.

The South Coast Air Quality Management District f&IMD) regulates VOC emissions
in four counties in southern California. One o ®CAQMD regulations specifies VOC
limits for cleanup solvents used in screen printifidne VOC limit is presently set at 500
grams per liter. On July 1, 2006, the limit wile beduced to 100 grams per liter.
Companies in Southern California must find altexest that meet the much lower VOC
level.

The Institute for Research and Technical AssistdtR€A) is a nonprofit organization
that assists companies and whole industries ininfingafer alternatives in cleaning,
adhesive, coating, dry cleaning and paint stripmpglications. The South Coast Air
Quality Management District (SCAQMD) contracted wilRTA to work with three
screen printers to identify, test, develop and destrate alternative low toxicity, low-
VOC cleanup materials. In an earlier project, sooed by Cal/EPA’s Department of
Toxic Substances Control and U.S. EPA, IRTA workeith nine screen printers to
demonstrate alternatives. In the SCAQMD projeBTA worked with three textile
printers, including Totally Ink, Applied PressuradaPowerhouse. The printers that
participated in the two projects used a range témint inks and printed on a variety of
different substrates. This report summarizesesalts of both projects.

The low toxicity, low-VOC alternatives that werestied were of three types. First, water-
based cleaners were tested in several facilities fannd to be effective. Second,
vegetable based cleaners composed of soy perfonakdor cleaning certain types of

inks. Third, acetone, a chemical not classified &OC and low in toxicity, was blended

with other materials and found to effectively cleeaditional solventborne inks.

Table E-1 shows the 12 facilities that participatedthe project. It also presents a

description of the type of printing the facility ek and the type(s) of inks used by each
facility. Finally, it summarizes the alternative{eat performed effectively in each of the

participating facilities.  Three of the companie®wens-lllinois, Texollini and



Powerhouse, elected to convert to the alternativas were tested in the course of the
project.
TableE-1
Participating Company Description and
Successful Safer and Low-VOC Alternatives

Company Printing Ink Type Successful Alternatives
Description
Owens-lllinois Prints on plastig uv Soy Based Cleaner
cosmetic Bottles

Southern Californi{Prints on papeand uv Water-Based Cleaner, Soy Based Clepner

Screen Printing plastic

Com-Graf Prints on variety dSolventborng  Soy/Acetone/Mineral Spirits Blend

different substratgs
Serendipity Prints on variety d Solvent and Acetone/Mineral Spirits Blend
different substratgsWaterborne
Oberthur Prints on plasti¢ Solvent and  Acetone/Ethyl 3-ethoxy propionate
credit cards | Waterborne Blend

Texollini Prints on fabric | Waterborne Water-Based Cleaner

Hino Designs Prints on textiles Plastisql Waterd®h€leaner, Soy Based Cleaner

Quickdraw Prints on textiles Plastiso Soy Baseel@er, White

Oil/Acetone/Mineral Spirits Blend

LCA Promotions Prints on textiles Plastisal Soy&h€leaner, Water-Based

Cleaner, White Oil/Acetone/Mineral
Spirits Blend
Totally Ink Prints on textileg Plastisol Soy Basg&ldaner, Water-Based
Cleaners
Applied Pressure Prints on textiles Plastispl WB@sed Cleaner
Powerhouse Prints on textilgs Plastisol Water-B&edner

IRTA analyzed and compared the costs of the altewsm and the cleaners that are

currently used by the facilities. In nine casés, ¢tost of using an alternative was lower

or about the same as the cost of using the cutteaer. In three cases, the cost of using
the alternative cleaner was higher than the cossioig the current cleaner.

The results of the project indicate that low-VOGQwItoxicity alternatives are available
and cost effective for screen printing facilitiesCGalifornia. Water-based cleaners, soy
based cleaners and acetone blends which are lowtexicity and low in VOC content
perform well in removing the different types of inked by the screen printing industry
today.



TABLE OF CONTENTS

DISCIAIMET ...t e e e e e e s s s [
ACKNOWIEAGEIMENLES ...t e e e e e e e e e e e e e e e e e e e e il
EXECULIVE SUMMAIY ...ouiiiiiiiiiiiii ettt e e e e et e eaaeeeeeeaaaeeeeennes i
Table Of CONENTS .....uiiiiiiiii et a e %
LISt Of TADIES ...t e e e e e e e e e e e e as viii
IS A0 o U = UPPPPSRPRPPN IX
l. Introduction and Background ..............cooviiiiiii e 1
SCreen PriNtING........uuiiiiiiiiiis et e et e e e aeenaaes 2
Participating FacCilities .........ccoooeiiiiiiieii e 3
Project APProach ...........coeeeiiiiiiiii e e 3
Current Cleanup SOIVENLS ......ccooviiiiiiem e A
Alternative Cleanup MaterialS ............v e eeriiiieieieiiiie e 5
Water-Based ClEANErS .........cooooviiiiicccce e 5
EXeMPt SOIVENLS .ovveii et 5
MENYI ESTEIS ... e e e e e e e e eeanes 6
Cleaner PerformancCe ... 6
COSt ANAIYSIS ..o et e e e 7
Report Organization .........ccoocovveiiiiieeeeeiieee e 7
Il. Analysis of the Alternative Cleaning AgeNntsS ..cccccovievvviiiiiieieiveiiie e, 8..
OWENS-IINOIS ..oevieiiieiieee e 8
Southern California Screen Printing .......ceccceevvvviiiiiieeiiiiiiee e, 10
COM-Graf, INC. ..ot e 12



YT (=1 00 111 YRR 13

Oberthur Card SYStEMS .....coociiiiiiiie e 14.
TEXOMINT et 15
HINO DESIGNS ...t ettt e s e e e e et e e e e e eaennnns 17
(@ U 1101 (o [ 7>\ PSP 19
LCA PromotionNS INC. ....coooeeiiiiiiiiiieeeeee e 21
Totally INK ... 25
Applied Pressure, INC. ... 26
Powerhouse Screen Printing, INC. ......uvceeeeii e, 28
1. Project Results and CONCIUSIONS ... eeriieeiiiiiiie e 32
Appendix A Material Safety Data Sheets for Safgerhative Products .................... 34
S0Y GOId 2000 ..o ———— 35
AULOWASN H3 .o 38
Mirachem NP 2520 ... A2
ACEBLONE ..ot e 47
VIMEP .t 54
B P e e e 60
Brulin GD 1990 ......cooiiiiiiiiiiiiiie et 67
ANAIOX 405-V oot 70
WHILE Ol .. e ettt ennnn e 76
SOY GOId 2500 ....ueniiiiii e 84
KYZEN B521M ..o eemme e 87

Vi



Appendix B Stand Alone Case Studies for Owengdls,
Texollini and POWEINOUSE ...........ovuiiiceeeieeie e

Vil



E-1.

1-1.

2-1.

2-2.

2-3.

2-4,

2-6.

2-7.

2-9.

2-10.

2-11.

2-12.

2-13.

2-14.

3-1.

LIST OF TABLES

Participating Company Description and

Successful Safer and LOW-VOC AREIMALIVES . ccceeeeiiviiiiiiiiiiiiiiiiieeeeeeeeees \Y
Facilities Participating in PrOJECT ... ccceeiiiiii i e e 3
Annualized Cost Comparison for Owens-IlliNoIs..........ccccooveeviiiiiiiieveeiinnn. 0.1
Annualized Cost Comparison for Southern Califo®@aeen Printing ............... 12
Annualized Cost Comparison for CoOmM-Graf . ...ccuvviiiiiiiiiiiiiiiiiiiiiiee, 13
Annualized Cost Comparison for Serendipity . .....coeveeeveeiiiiieeereiiiiiieeenees 13
Annualized Cost Comparison for Oberthur ..., 15
Annualized Cost Comparison for TeXOIN w...oeeereeriiiiiieiciiiici e 17
Annualized Cost Comparison for HiNO ....cccceiiiiiiiiiiiiiiicin e 19
Annualized Cost Comparison for QUICKAIraW. w ..ccevveieeriieiiiiiieeeiiiiieeen 21.
Annualized Cost Comparison for LCA Promotions..........ccoeeevvvvviieeeveevninnnn. 24
Annualized Cost Comparison for Totally INK ..c.ccocceiiiiiiiii e, 26

Annualized Cost Comparison for Applied Presg8ix Week Changeout) ....... 28

Annualized Cost Comparison for Applied Presgiight Week Changeout) ... 28

Annualized Cost Comparison for Powerhousee{V&Week Changeout) ........ 30
Annualized Cost Comparison for Powerhousghteen Week Changeout) ...... 31
Successful Safer and Low-VOC AIternativeS .coce..cooveeeeeeeiieeveeeeiiiiiieee 32

viii



Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.

Figure 2-8.

LIST OF FIGURES

Printing Process at Owens-llliNOIS. e ..vvuoiiiiiiiiiiiieccceee e, 9
Cleaning Bay at Southern CaliforniaeBarPrinting .............cccovvvvvenn.n.
Automated Printing Press at Oberthur ........ccccooeiiiiiiiiiceci, 14
Printing Operation at TeXollini ..........ccccceeeiiiiiiiiii e, 16
Automated Press at QUICKAraW ...cccceeeeeevvvnieiiiiiieeiiiieeeeveeeeeie e 20
Parts Cleaner at LCA Promotions ......c....ooovviiiiiiiiiiniiniiiieeeeeeeeene 22
Automated Press at Totally INK .o ooeeeeiiiiieeeieecee e 25
Automated Press at POWErhOUSE —oooocceeiiiiiiiiiiiiiiiieee 29



|. INTRODUCTION AND BACKGROUND

The printing industry is one of the largest mantifang industries in the United States.
The industry is dominated by small and medium-sibadinesses, most of them with
fewer than 20 employees. In 2002, according tdBilneau of Census, approximately 83
percent of the screen printing industry was coneprrisf small businesses. The Info USA
Power Business Database estimates the numbereasdsprinters in 2002 in the U.S. at
16,341. California has 1,886 screen printing disiaiments.

Volatile Organic Compound (VOC) emissions from solv cleaning operations
contribute significantly to the South Coast Air Bes emission inventory. The South
Coast Air Quality Management District (SCAQMD orsiyict) periodically adopts an Air
Quality Management Plan (AQMP). This AQMP calls $gynificant reductions in VOC
emissions from cleaning and degreasing operatipr29b0 to achieve attainment status.

The SCAQMD regulates VOC emissions from businekszsied in the four county area

including Los Angeles County, Orange County, SamBelino County and Riverside

County. One of the SCAQMD rules, Rule 1171 “Sot&reaning Operations,” regulates
the VOC content of screen printing cleanup solvenihe VOC content of screen

printing cleanup solvents is currently set at 5@8nts per liter. The District plans to

reduce the allowed VOC content to 100 grams per bh July 1, 2006. Lowering the

VOC content to 100 grams per liter would reducessions of these solvents by about
1.3 tons per day. By July 1, 2006, screen printesouthern California must convert to
alternative low-VOC cleanup materials.

The Institute for Research and Technical AssistgiiR&A), a nonprofit organization,

was established in 1989 to assist industry in adgpsafer alternatives to ozone
depleting, chlorinated, other toxic and VOC solgentlRTA staff have worked with

hundreds of facilities in the South Coast Basimdentify, test and develop alternatives.
IRTA runs and operates the Pollution Preventiont&€@e(PPC), a loose affiliation of

local, state and federal governmental organizatimusa large electric utility.

The SCAQMD contracted with IRTA to work with thréextile printers to test and
demonstrate low-VOC alternatives that would meet 100 gram per liter VOC limit.
IRTA worked on three earlier projects that focusmd finding alternative cleanup
materials in screen printing. First, Cal/EPA’s Bgment of Toxic Substances Control
(DTSC), with DTSC and U.S. EPA Region IX fundingntracted with IRTA to work
with screen printers to identify, test, develop aednonstrate alternative low-VOC, low
toxicity cleanup solvents. Second, IRTA workedhwlt).S. EPA on a project that
involved working with a few screen printers. TRitBRTA worked on an earlier project
with SCAQMD that included screen printers. In gzlier SCAQMD project, IRTA was
not able to complete the work with textile printirmgpe category of screen printing.



IRTA undertook the current SCAQMD project to condtesting of alternatives with
three additional textile printing companies. TH@cument presents the results of the
project sponsored by Cal/EPA’'s DTSC and U.S. EPd the results of the testing with
the three new textile printers.

Screen Printing

Screen printing is a short-run process that pontalmost any substrate including fabric,
paper, leather, metal, glass, wood, ceramic anstipta It is used for printing art prints,
posters, greeting cards, labels, menus, programerspwallpaper and textiles such as
clothing, tablecloths, shower curtains and drageri&ome screen printing is done by
hand with very simple equipment consisting of ddabcreen frame and squeegee. Most
commercial printing is performed on automated messOne type of automated press
uses flat screens that move in an indexed mann#éragank of different colors can be
applied. Another type uses rotary cylindrical sa® with the squeegee mounted inside
the cylinder. The ink is pumped in automatically.

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

Most companies save the screens after a printingsouthey can be used next time the
customer orders a job. The emulsion is not remdread these screens and the screens
are stored for future use. Some companies renf@/ermmulsion each time the screen is
used for printing.

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

There are two places in the process where soleeatased to clean ink from the screens.
During printing, many companies clean the scream®gically when the ink builds up.
After printing when the screens are recycled or gletely cleaned, solvents are used to
remove the ink from the screens. Plain water dembdased cleaners are used to clean
waterborne ink from the screens. Other materiads used to remove the emulsion,
blockout and ghost image.



Participating Facilities

Nine facilities that have screen printing operagigparticipated in the DTSC/EPA

sponsored project and three additional facilitiagipipated in the SCAQMD sponsored
project. Table 1-1 shows a list of these fac#itiegether with a description of the type of
printing they perform and the type of ink they uséhe results of the testing for the first
nine facilities were reported in the final repast the DTSC/EPA project; the results for
the last three facilities are reported here forfitse time.

Table1-1
Facilities Participating in Project
Company Printing Description Ink Type
Owens-lllinois Prints on plastic cosmeticthast uv
Southern California Prints on paper andtota uv
Screen Printing
Com-Graf Prints on variety of different substrates Solventborne
Serendipity Prints on variety of different subsdea  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 Plasitis
LCA Promotions Prints on textiles Sisol
Totally Ink Prints on textiles Plasi
Applied Pressure Prints on textiles lastrsol
Powerhouse Prints on textiles Pdasti

The facilities have a variety of different processeSome, like Oberthur and Texollini
manufacture goods and perform screen printing asqgbaheir operations. Six of the
facilities, Hino Designs, Quick Draw, LCA PromotmnTotally Ink, Applied Pressure
and Powerhouse, are small textile printers who grilgn print on T-shirts. Com-Graf
prints on a variety of different products includigtass and ceramics. Serendipity is a
small one-person shop that does various printibg.joOwens-Illinois prints on a range
of different plastic cosmetic bottles. SoutherifGania Screen Printing prints very large
plastic and paper banners. Plastisol ink is ugethd six T-shirt printers. UV curable
ink is used by two of the participating facilitie¥hree facilities use waterborne ink, three
facilities use more traditional solventborne ink.

Project Approach

The first step in the project was to visit eachihed participating facilities. During these
visits, IRTA toured the facility and focused paulerly on the screen printing process.
IRTA discussed the substrates and ink types useshbly facility. IRTA also discussed
the types of emulsions and blockouts used by ttiétfas. These are the parameters that



affect the type of cleaner that can be used. IR§uested a sample of ink or inks from
the facilities.

The second step in the project was to performpreary tests at the IRTA office using
the ink and several alternative cleaning agents.ths stage, IRTA wanted to screen
alternative cleaning materials to see if they caidghn the ink. IRTA obtained a typical
screen from a screen printer and this screen web insthe preliminary testing. The ink
was applied to the screen and different cleanirap&gwere rubbed on the screen with a
wipe cloth to determine if they could effectivelgnmove the ink. This test procedure
allowed IRTA to determine which alternatives miglet effective in cleaning ink at each
facility.

The third step in the project was to visit the lifes and conduct initial tests with the

alternatives that appeared effective in the prelary testing to clean the ink in the screen
printing process. The initial testing generallyotved limited testing by hand cleaning

screens that did not need to be saved for a fyslre Some of the alternative cleaners
can remove emulsion or blockout, depending onytpe df emulsion or blockout used by

the facility. Most facilities do not want the eraugn or the blockout to be removed so
they can save the screens for the same custontefuldte jobs.

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

The fourth step in the project was to perform mexeensive or scaled-up testing of the
alternative cleaning agents that appeared to efedgtremove the ink. IRTA provided
the facilities with a week’s supply or more of ttleaning agents so they could test them
under production conditions. In some cases, IRT@viped equipment to the facility for
the scaled-up testing which lasted for several week

The fifth step in the project was to analyze anchgare the cost and performance of the
alternative and currently used cleaners. Sectiohthis document presents this analysis
for the twelve facilities participating in the peci.

Current Cleanup Solvents

Solvents used by the screen printing industry feamup in the U.S. include mineral
spirits, methyl ethyl ketone, toluene, xylene, glyethers, terpenes, heptane and hexane.
All of these solvents are classified as VOCs andyad them are toxic. Mineral spirits
contain trace quantities of benzene, toluene afehgy Benzene is an established human



carcinogen; toluene and xylene are listed on Qaliés Proposition 65. Hexane causes
peripheral neuropathy, a nervous system disease.

SCAQMD is concerned about the VOC emissions fromdblvents. The DTSC/EPA
project sponsors were concerned about VOCs andsaxpof workers and community
members to the cleanup materials. The aim of tbgeg was to identify, develop, test
and demonstrate low-VOC, low toxicity alternativeanup materials.

Alternative Cleanup Materials

The alternative low-VOC, low toxicity cleanup maéés IRTA tested during this project
can be classified into three categories. The @adégory is water-based cleaners. The
second category is solvents that are exempt fror@ V&yulations. The third category is
methyl esters which are vegetable based cleanénsawiery low VOC content. Each of
these categories of cleaners is discussed in netad delow.

Water-Based Cleanerd hese cleaners generally contain a certain anufuméter. They
are sometimes diluted further with water when they used for cleaning. Some water-
based cleaners are based on surfactants; othdesrcarsmall amount of solvent. Water-
based cleaners are most applicable for cleaningplastisol ink used by the textile
printers or ultraviolet (UV) curable ink used byrs® printers.

IRTA tested one water-based cleaner, called Ard#0%-V and made by Chemetall
Oakite, at two textile printing facilities. Bothihd Designs and LCA Promotions tested
the water-based cleaner in a heated parts cleab@r@ercent concentration. This water-
based cleaner cleaned the ink effectively wherstiheens were being recycled.

IRTA tested another water-based cleaner, calledeix@ntal Commercial Printing
Cleaner NP 2520, which is made by Mirachem. THhesreer was tested at Southern
California Screen Printing in a recirculating bruspplication system at full
concentration. It worked very effectively in cléagp the UV curable ink when the
screens were being recycled. The same water-lisader was tested at three textile
printing facilities, Totally Ink, Applied Pressusnd Powerhouse. At Totally Ink, the
cleaner was applied by hand in concentrate forn&pgtied Pressure and Powerhouse,
the cleaner was used in a heated parts clean€r p¢rgent concentration. Powerhouse
has since converted to this cleaner and has besyitifor several months.

IRTA tested a third water-based cleaner, calledX8B0 and made by Brulin, during the
project. The cleaner worked effectively for cleanthe semi-cured water-based ink at
Texollini. The company converted to the cleanat &ns used in a high pressure spray
process at about one-third concentration.

Exempt Solvents. There are a number of solvents that have beecifispdly deemed
exempt from VOC regulations by U.S. EPA and localifGrnia air districts. Some of
these contribute to ozone depletion and their ol has been banned. The use of




others, perchloroethylene and methylene chlorglseverely restricted because they are
classified as carcinogens. Still others, one & tlolatile methyl siloxanes and
parachlorobenzothrifluoride, have potential toxigtoblems.

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

Acetone evaporates too quickly to effectively remawk from the screens when it is used
by itself. When IRTA tested acetone during thisj@ct, it was combined with small
guantities of other VOC solvents to prevent sughd@&vaporation. A blend of acetone
was tested for on-press cleaning at three printdirsy Designs, Quick Draw and LCA
Promotions. It effectively cleaned the ink at tefothese facilities. An acetone blend
was also tested at Com-Graf, Oberthur and Serdpdipd it worked effectively on the
ink at those facilities.

Methyl Esters. This class of chemical generally contains me#sgers that have a 16 to
18 carbon chain length. Materials like soy, carmlarape seed oil and coconut oil are
composed of methyl esters. These materials cleast types of inks very effectively.
During this project, IRTA relied heavily on soy kdscleaners and soy was selected
because it is more widely available and lower thah some of the other methyl esters.
Several different formulations were tested for V@&htent by SCAQMD and the VOC
content ranged from five to 25 grams per liter.

Two soy based cleaners were tested with the sith@ftextile printers. One of the
cleaners, called Soy Gold 2000 and made by Ag Bnmiental, effectively cleaned the
plastisol ink. A second soy based cleaner, dedigméoe rinsed more easily, called Soy
Gold 2500, was effective at ink removal at Totallyk, Applied Pressure and
Powerhouse. Use of the soy cleaners did, howesgujre an additional rinsing step for
the textile printers. Soy cleaners are oily argytmust be rinsed before the screens are
ready for printing. Soy Gold 2000 was also effeztior cleaning the UV curable ink at
Owens-lllinois and the company converted their apen to use the vegetable based
cleaner. Another soy based cleaner, called Autbwsand made by Seibert, was tested
for cleaning the UV curable ink at Southern Califar Screen Printing. This cleaner
worked almost as effectively as the current cleahénat facility.

Cleaner Performance

Performance of the alternative cleaning agentselt écility was evaluated on a case-by-
case basis. In each instance, the plant persoprelided information on their
requirements for the cleaning process. In all €agewas important for the cleaning
agent to effectively clean the ink from the screena reasonable period of time. The
facility personnel were the judges of which cleaneleaned effectively. In addition,



when cleaners were tested during printing, IRTAistesl that the facility print after
cleaning to make sure the print quality was acdseta

Cost Analysis

IRTA performed cost analysis for each of the akéiies that was successfully tested at
each of the facilities participating in the projecthe types of costs that were evaluated
included:

 capital cost

* cleaner cost

* labor cost

« utilities cost

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

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

In virtually all cases, there was a differenceha tost of the current solvent and the cost
of the alternative cleaner. In some cases, the® avdifference in labor costs and, in
these instances, the different costs were compdred.few cases, there was a difference
in electricity costs and these were noted and coadpaFinally, in some instances, there
was a difference in disposal costs and these wetlgzed where appropriate.

Report Organization

Section Il of this report provides detailed infotioa on the analysis that was performed
for each of the companies participating in the gebj The cost of the current and
alternative process was evaluated and comparedtioBdll summarizes the results of

the tests and demonstrations at the facilities. pefydix A includes MSDSs for the

alternative products that were tested or adoptethdyparticipating facilities. Appendix

B provides the stand alone case studies for thiréeedfacilities that opted to convert to

alternatives.



[I. ANALYSISOF THE ALTERNATIVE CLEANING AGENTS

This section presents analysis of the performamck cost of the alternative cleaning
agents that were tested during the project. lvides a description of each of the
facilities where the testing was conducted, tharuley agents that are used currently, the
alternatives that were tested and the alternathagswere most effective. It also provides
a cost comparison of the current and alternatiearers. The alternative cleaners were
tested for a few weeks in most of the facilitiesitss unknown whether other problems
would arise if they were tested for a longer peridche alternative cleaners have been
used for a much longer period, for more than a,yaawo facilities, Owens-lllinois and
Texollini. These two facilities elected to convéot the alternatives. At three of the
textile printing facilities, the cleaners were &btfor at least a month; in one case,
Powerhouse, the company decided to convert toltemative and has been using it for
several months.

Owens-lllinois

The Owens-lllinois Plastics Group operates a mantufeng facility in La Mirada,
California. The company manufactures plastic cdgmigottles for various types of
products like shampoo and other personal producta humber of customers. Owens-
lllinois has several extrusion and blow molding imaes that are used to make the
bottles. The company uses a range of plastic miancluding HDPE, PET, LDPE,
PVC and polypropylene. The bottles have varioapsh including cylinders and ovals.

Owens-lllinois has several automated in-line de@aganachines that are used to screen
print on the plastic bottles. For a number of ge#ine company has exclusively used
ultraviolet (UV) curable inks. The machines applye color of ink to the bottle as it
passes through the ink delivery system. Some ebtiitles require five colors so they
pass through five screens in the machine, eachaméhcolor. The bottles pass under a
screen and squeegees applied to the top of thenstwece the ink through the screen to
color the pattern on the bottles. After the inkajgplied, the bottles pass through an
ultraviolet light which cures the ink. A picturétbe process is shown in Figure 2-1.

Owens-lllinois performs two types of cleaning. \kens monitor the screens at the
machines. Periodically, when the screens are nongded, the worker uses a cleaner on
a rag to wipe the excess ink from the lower pathefscreen; this is in-process cleaning.
After the run, the screens are removed from thehimac workers remove the ink from
the top and bottom of the screens and they areepsed further so they can be reused.

IRTA began working with Owens-lllinois on a projesgonsored by the South Coast Air
Quality Management District (SCAQMD). One of the SQMD regulations, Rule 1171,
specifies that the VOC content of the cleaners deedcreen printing cleanup have a
VOC content of 100 grams per liter or less begignimJuly of 2006. Owens-lllinois was



using a high VOC cleaner and IRTA worked with tlmenpany to test alternatives that
met the 100 gram per liter future VOC limit.

Figure 2-1. Printing Process at Owens-lllinois

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

IRTA followed up with Owens-lllinois in the currergroject and the company had
converted to the alternative soy based cleanee clédaner has been successfully used for
about a year. One advantage of the alternativ@neleis that it protects the emulsion
which forms the pattern on the screen better tharhtigh VOC cleanup solvent used in
the past.

The only element in the cost that has changed thdhadoption of the new cleaner is the
price of the cleaner. Owens-lllinois uses aboutgéBons of cleaner per week under
normal production conditions. The cost of the WEDC solvent is $13 per gallon. On
this basis, the annual cost of using the high VORent was $10,140. The cost of the
soy alternative cleaner is less, at $10.90 peogallThe same amount of the new cleaner
is used so the annual cost for cleaning now amdorgs,502.



Table 2-1 shows the annualized cost comparisooléaming with the high VOC cleaner
and the soy based cleaner for Owens-lllinois. ddmapany reduced their costs by about
16 percent through the conversion.

Table2-1
Annualized Cost Comparison for Owens-l1linois

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

A stand alone case study for Owens-lllinois is shawAppendix B.

Southern California Screen Printing

Southern California Screen Printing (SCSP) is kedah Fontana, California. SCSP has
six-color presses that provide in-line printing &blity. The company prints high
quality, high volume, large format work and theustomers include the movie and
advertising industries. Products printed by SQ8Rude very large banners, posters and
bus advertising. SCSP uses UV curable ink foofatheir operations. The screens used
by the company for printing are very large, perhbpg$eet long and seven feet high.

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

IRTA conducted screening tests on SCSP’s ink anddcseveral alternatives that might
be suitable. IRTA tested these alternatives bydheeaning screens at SCSP. The
results of this testing indicated that only oneanker, Seibert Autowash #3, was effective
in cleaning the ink. The cleaner is a blend of smthyl esters and surfactants. An
MSDS for the cleaner is shown in Appendix A. Alager time, IRTA identified a new
water-based cleaner that cleaned the ink very wHllis cleaner was also tested by hand
on the screens at SCSP and it was effective imiclgahe ink. An MSDS for the water-
based cleaner, called Mirachem Experimental ComiadePeinting Cleaner NP 2520, is
also shown in Appendix A.

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

Figure 2-2. Cleaning Bay at Southern Californiee®o Printing

IRTA analyzed the costs of the alternatives andpamed them to the costs of the current
cleaner. SCSP uses 55 gallons per month of soar@hthe cost of the solvent is $12.60
per gallon. The annual solvent usage is 660 galdord, on this basis, the annual cost of
the cleaning solvent is $8,316. The cost of thebssed alternative is $7 per gallon. The
cost of the water-based cleaner, which is not petroercialized, is estimated by the
supplier at $12.50 per gallon. Assuming the sameumt of the alternative cleaners
would be required, the annual cost of the soy proewuld be $4,620 and the annual
cost of the water-based alternative would be $8,250

SCSP has one worker who spends seven hours peledayng screens. The worker’s
labor rate is $20 per hour. Assuming there are\26fking days per year, the annual
labor cost for the cleaning process amounts to4886,

SCSP provided estimates of the labor breakdownhi®rcleaning process. The worker
spends 20 percent of his time on ink removal, 2@e# of his time on stencil removal
and rinsing, 20 percent of his time on ghost imegaoval, 13 percent of his time on
final rinsing and seven percent of his time onvheuum drying operation. For the cost
analysis, it was assumed that the worker would gpeice the time when the alternative
soy based cleaner was used on the ink removabpéais job. On this basis, use of the
soy based cleaner would add 1.4 hours of work pgrtd the cleaning process. The
annual labor cost would amount to $43,680. Indase of the water-based cleaner, the
labor would be the same as with the current cleaner
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Table 2-2 shows the annualized cost comparisorthircurrent high VOC cleaner, the
soy based alternative and the water-based alteenalihe lowest cost option is use of the
water-based cleaner. It is slightly less costhntluse of the current VOC solvent. The
cost of using the soy based cleaner is eight pehigher than the cost of using the VOC
solvent. The soy based cleaner is lower in caat the VOC solvent but the labor cost
increase raises the total cost of using the altemabove the cost of using the VOC
solvent.

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. Thenpany uses a variety of inks to print
with fine mesh screens on various items includirgtiés and cups. The company
specializes in printing on very difficult items dékthe surface of a walnut to a multi-
angled chassis. Most of the ink used by Com-Ggafinyl but the company also uses
enamel and epoxy inks for printing. The cleanerently used by the company is a high
VOC material.

IRTA conducted preliminary testing with the ownef Gom-Graf. A variety of
alternatives were tested including a soy basedelea white oil and a blend of acetone
an mineral spirits. IRTA also performed testinghwvthe Com-Graf workers during
production. IRTA tested various blends of soy,tacee and mineral spirits. The blend
that worked best was composed of 80 percent acetfngercent Soy Gold 2000 and 10
percent mineral spirits. IRTA provided the compavith larger quantities of the blend
and it was tested for a longer period. The worledscated that it performed well and
that no additional labor was required to use theradtive. MSDSs for acetone, Soy
Gold 2000 and the mineral spirit, called VM&P, at®wn in Appendix A.

Com-Graf uses 55 gallons per month or 660 gall@rsypar of the high VOC solvent.
The cost of the cleaner is $486 per drum or $5@32year. IRTA estimated the cost of
the low VOC alternative from the cost of the indwal components in the blend. The
cost of Soy Gold 2000 is $9 per gallon. The cédstoetone is also $9 per gallon and the
cost of mineral spirits is $6 per gallon. The cokthe blend, based on these costs, is
$8.70 per gallon. Assuming the same usage ratthéoalternative as for the high VOC
cleaner, the annual cost of the alternative is4&5,7

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

12



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

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

Serendipity

Serendipity is a small specialty screen printingility located in Santa Fe Springs,
California. The company prints on a range of salbas including wood and metal items
and skateboards with solventborne ink includingxgpend flat fabrics with water-based
ink. The owner performs all of the operations.

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

IRTA conducted preliminary testing and identifiedrious alternatives that might be
suitable for cleaning the screens. IRTA tested rhast promising alternatives at
Serendipity on a clear solventborne ink, an epokyand an ink designed to print on
plastic. The alternative that worked best wasemdblof 92 percent acetone and eight
percent mineral spirits. IRTA provided Serendipiigh larger quantities of the cleaner
and it was tested for a few months. The ownerceted that it turned the emulsion white
but this had no effect on the screen when it wagcted and reused. The cleaner
effectively cleaned the ink. MSDSs for acetone "iM&P mineral spirits are shown in
Appendix A.

Serendipity uses one gallon of cleaner every twathmoor six gallons per year. The cost
of glycol ether is about $10 per gallon and thet @ddacquer thinner is about $6 per
gallon. Assuming half the cleaner used currendlyglycol ether and half is lacquer
thinner, the cost of the VOC cleaners is $48 par.yeThe cost of the alternative low
VOC cleaner is $54 per year based on a cost obfadetone and $6 for mineral spirits.
The owner indicated there are no labor differemecesing the alternative cleaner.

Table 2-4 shows the annualized cost comparisorthierhigh and low VOC cleaning
formulations. The cost of using the low VOC claaisel3 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
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Oberthur Card Systems

Oberthur Card Systems is located in Rancho Dommmg@alifornia. The company has
several lithographic presses and two automateceisqoeinting presses for printing on
plastic used to make credit cards of all types.pi&ure of one of the screen printing
presses is shown in Figure 2-3.

Figure 2-3. Automated Printing Press at Oberthur

In the screen printing operation, Oberthur uses badterborne inks and solventborne
inks. The company uses plain water to clean theer@ased inks and has historically
used a VOC solvent for cleaning the solventborike.inAs part of a project sponsored by
U.S. EPA and Cal/EPA’s Department of Toxic Substan€Control, IRTA worked with
Oberthur to identify, develop and test alternativer-VOC cleaners. SCAQMD Rule
1171 requires cleanup materials used in screetimqgino have a VOC content of 100
grams per liter by July 1, 2006 and IRTA testedamals that would meet this level.

IRTA obtained samples of Oberthur's solventborneeae ink for preliminary testing.
The tests indicated that soy based cleaners andnacperformed well. Over a several
month period, IRTA worked with Oberthur to testaiety of cleaners. The soy based
cleaners cleaned the ink effectively. They lefody residue on the screens that was not
absorbed by the plastic substrate, however, andptiming was not acceptable. It
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became clear that soy based cleaners even in Inoeentrations in the formulation could
not be used. IRTA then tested a number of diffef@mulations based on acetone. The
best performing acetone formulation was composeabotit 88 percent acetone and 12
percent ethyl 3-ethoxy propionate (EEP) by weighhis cleaner has a VOC content less
than 100 grams per liter. MSDSs for acetone and &t shown in Appendix A.

IRTA conducted testing with the blend with Obertlaund it appeared to perform well.
More of the alternative cleaner was required. IR3¥Avided five gallons of the blend to
Oberthur for scaled-up testing and the companyedeshe cleaner. It performed
effectively but the workers found that more of #fernative cleaner was necessary.

Oberthur uses 150 gallons of the VOC cleaner ahnualthe screen printing cleanup.
The cost of the cleaner is $20.50 per gallon. l@skasis, the cost of the cleanup solvent
is $3,075 annually. For the alternative cleanBTA assumed that 50 percent more
would be required. This indicates that Oberthurudouse 225 gallons of the
acetone/EEP blend annually. Although this blendasyet a commercial product, the
blender estimates that the cost of the cleanerdvioel$7.28 per gallon. The annual cost
of the alternative cleaner, taking into accountttlgier use level, is $1,638.

Table 2-5 shows the annualized cost comparisorihi®rcurrent VOC cleaner and the

alternative cleaner for Oberthur. The values shbat conversion to the alternative

would reduce Oberthur’s cleaning cost substanti@fy47%. Even if Oberthur required

twice as much of the alternative cleaner as thesnticleaner, the annual cleaning cost
would still be much lower at $2,184 than the cureaning 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 Beacl@alifornia. The company provides
fabric development, knitting, dying, finishing, fab print design and printing
capabilities. Part of Texollini’'s operations invel screen printing on fabrics the
company makes for their customers. A picture efddmpany’s screen printing system is
shown in Figure 2-4.

Texollini uses water-based inks exclusively forith&creen printing operations. The
water-based inks are applied on a conveyor linetaadnk is cured in an oven. The
screens are on a cylinder on the conveyor lindeyTare removed and cleaned using cold
water in an automated system. In certain casesnkhdries on the screen and cannot be
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Figure 2-4. Printing Operation at Texollini

removed with water. The company cleaned theseessreith a VOC solvent using a
hand-held spray wand.

IRTA conducted preliminary testing with Texolliniiek and identified several water-
based cleaners that cleaned the ink effectivellgred of the water-based cleaners were
tested in the hand-held spray cleaner. All thtearers were more effective in cleaning
the ink than the VOC solvent. IRTA provided larggrantities of the cleaner that
performed the best for scaled-up testing. Afteeelmonths of testing, Texollini decided
to convert to the alternative cleaner. An MSDStfar cleaner, called Brulin GD 1990, is
shown in Appendix A.

Texollini used 132 pounds of the VOC cleaner pearysd a cost of 89 cents per pound.
The annual cost of the cleaner amounted to $1Exollini uses the water-based cleaner
in a 25 percent concentration with water. Totahual usage is 41 pounds per year.
Assuming a density for the cleaner of nine pourglsgallon and a price of $12.75, the
annual cost of the alternative water-based cleiarks8.

When the VOC solvent was used, Texollini had ongleyee who spent 1.5 hours per
week cleaning ink from the screens. Assuming arladte of $10 per hour, the labor cost
for cleaning with the VOC solvent was $780 per yehess labor is required with the
water-based cleaner. One employee now spends abmmihalf hour per week in

cleaning. This amounts to an annual labor co$26D.
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The spray applicator requires 120 volts and two sampich translates into 0.24 kW per
hour. With the VOC solvent, the spray wand wasldee 78 hours a year. Assuming an
electricity cost of 15 cents per kWh, the annuakteicity cost was about $3 per year.
With the water-based cleaner, the spray wand wed fo less time, 26 hours per year.
Again, assuming an electricity rate of 15 centsiiW¥h, the annual electricity cost is now
$1 per year.

Table 2-6 shows the annualized cost comparisorTéxollini. The company reduced
their cleaning cost by 65 percent by convertintheowater-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 preseimedppendix B.

Hino Designs

Hino Designs is located in Gardena, California. e ompany is a textile printer that
develops and prints custom designs, primarily oshifts. Hino has one manual press
and one automated press.

The company uses a VOC solvent for cleaning theess during printing and after
printing when the screens are recycled. Duringrocess cleaning, the cleaner is applied
by hand with wipes. During final cleaning, Hinoessa recirculating cleaning system
with a pump and brush to clean the screens. Bet®8eand 40 screens are cleaned each
week.

IRTA conducted preliminary testing with Hino by lthileaning screens with various
cleaners to decide which ones should be testec clganers had to clean the ink well
and they also had to leave the emulsion intactiso Ebould save the screens for printing
in the future. One of the cleaners, Mirachem Rosss Cleaner, removed the emulsion
when it was heated. Three other cleaners thanhdidemove the emulsion were also
tested.

The best alternative cleaner in the screening teatsSoy Gold 2000, a vegetable based
cleaner. An MSDS for this cleaner is shown in Apgig A. IRTA provided Hino with a
parts cleaner containing the soy and it was teBtedseveral weeks for cleaning the
screens after printing. The soy cleaned the imi wesll but it caused a problem with the
screen tape. This tape is pulled off after proptamd it leaves a residue. With Hino’s
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VOC cleaner, the residue is simply left in placéhe soy liquefied the tape adhesive
residue and Hino was concerned that this wouldecaysroblem when the company tried
to reapply the emulsion. Hino did apply emulsitms&bout 60 screens with no problem
but the company was concerned that there couldgreldem in the future. The residue
from the tape could be cleaned off with the soy thig would require increased labor.
The soy also needed to be rinsed which was aniadaitstep in the process.

IRTA tested another cleaner, a water-based cleaaked Super Scrub, in the parts
cleaner at a concentration of one-third. This redeadid not clean the ink effectively
enough. IRTA increased the concentration to 5@erbut the cleaner did not perform
as well as the current VOC cleaner.

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

For the in-process cleaning, IRTA tested sevetal@tives. Hino is using an emulsion
that is removed by many solvents. IRTA identifemgbther emulsion that was solvent
and water resistant. IRTA provided Hino with a p&rbut Hino did not test it during the
project. IRTA did not identify an alternative fiorprocess cleaning at Hino.

IRTA analyzed and compared the cost of using th&€\&0lvent with the cost of using
the soy and the Ardrox 405-V at the end of thetprghprocess. Hino purchases about 60
gallons per year of the VOC cleaning solvent. dtaer estimates that 60 percent of the
solvent is used for in-process cleaning and 40gmtris used at the end of the printing
cycle. The cost for five gallons of the cleanimdyent is $62.50. The in-process solvent
cost is $450 annually. The cost of the solventfeaning after printing is $300 annually.

The operator that performs the cleaning at thearitie printing process spends about
eight hours per week cleaning. Assuming the cleais performed 52 weeks per year
and assuming Hino’s labor rate of $7.50 per hcwe, labor cost with the VOC solvent

amounts to $3,120 annually.

Hino pays an electricity cost for using the pumptlom cleaning system. IRTA estimates
that the annual electricity cost related to the pusn$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 ahgpaystem. Assuming the use of the
soy would be the same as the use of the VOC soltAnb would require 24 gallons of

soy annually. At a cost of $9 per gallon for they,sthe annual cleaner cost would
amount to $216. Use of the soy would require aitiaxhal one-half hour each week for
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the rinsing. On this basis, the labor cost with sloy would be $3,315. The electricity
cost for using the soy is the same as the costth@lvVOC solvent.

The Ardrox 405-V, like other water-based cleaneexds to be heated to clean more
effectively. Hino would need to purchase a hetdemuse with their cleaning system to
use this cleaner. Assuming a heater cost of $4@dst of capital of four percent and a
useful life of 10 years for the heater, the anmealicost of purchasing the heater would
be $42. The cost of the Ardrox 405-V is $12.13 galion when purchased in small
guantities. Assuming the cleaner is used at 5@epérdilution and that 24 gallons of
cleaner would be required, the cost of the cle@ 8146 annually. No additional labor
would be required for use of the Ardrox 405-V. Bese the water-based cleaner is
heated, the electricity cost for the pump and heatthe cleaning system would increase.
IRTA estimates the cost at $85 per year.

Table 2-7 shows the annualized cost comparisothfocleaning after printing for Hino.
The cost of the three options, the VOC solventsthebased cleaner and the water-based
cleaner is comparable. The cost of using the s®edb cleaner is about three percent
higher than the cost of using the VOC solvent. &b&t of using the water-based cleaner
is about one percent lower than the cost of ugiegtOC solvent.

Table2-7
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, CalifarniThe company is a textile printer
and most of the work involves printing on T-shirtQuickdraw has three presses. A
picture of one of the presses is shown in Figube 2-

Quickdraw removes ink from the screens during thetipg process. The company, like
many other screen printers, also removes the iok fthe screens at the end of the
printing process so the screens can be recycledick@aw uses one VOC solvent for the
in-process cleaning, a blend of terpenes and nligerdats, and a second VOC solvent
for the end of process cleaning, an aerosol scogmmer. All of the cleaning is
performed by hand with wipes. After the wipes ased, they are sent off-site to an
industrial laundry.
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Figure 2-5. Automated Press at Quickdraw

IRTA conducted preliminary testing of several ai&gives for cleaning after the printing
process. The operator decided that a soy basadeslealled Soy Gold 2000 performed
best. An MSDS for this cleaner is shown in Apparili IRTA provided Quickdraw

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

Quickdraw uses 14 gallons per year of the VOC sulver cleaning the screens after
printing. The cost of the cleaner is $11.40 pdioga The annual cost of purchasing the
cleaner is $160. The cost of the alternative, 4bg based product, is $9 per gallon.
Assuming the same amount of soy and the VOC solwentd be used, the annual cost
of using the soy would amount to $126.

Quickdraw spends about four hours per day cleastngens after printing. Assuming the
company operates five days per week and 52 weekgepe and that Quickdraw’s labor
rate is $10 per hour, the annual labor cost is4lD, Quickdraw estimates that an extra
hour of labor a day would be required to rinse sheeens after cleaning with the soy.
The labor cost for cleaning after printing with @y would amount to $13,000 per year.

For the in-process cleaning, Quickdraw uses ansakrcreen opening cleaner. The
company uses about one can every two weeks ancbtteof the cleaner is $7 per can.
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On this basis, the cost of using the screen opfarein-process cleaning amounts to
$182.

IRTA tested one alternative for in-process cleaniiipe cleaner is a blend of 60 percent
white oil, 30 percent acetone and 10 percent mirspiats. An MSDS for the white oll,
acetone and VM&P mineral spirits are shown in Agie\. Although the operator did
not like the odor, the blend did clean effectiveljhe cost of the white oil is $16.50 per
gallon. The cost of acetone is $9 per gallon d&edcost of the mineral spirits is $6 per
gallon. Taking these prices into account, the adghe blend amounts to $13.20 per
gallon. One aerosol can generally contains betw@emunces and one pound of product.
Using this assumption, and using a density fordieaner of about seven pounds per
gallon, Quickdraw uses about three gallons of screpener a year for in-process
cleaning. Assuming the same amount of the alterétend would be required, the cost
of using the alternative in-process cleaner wountdant to $40 annually.

Table 2-8 shows the annualized cost comparisoi®fockdraw. The cost of using the
alternative low-VOC cleaners is 23 percent highaant 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 Gvabrth, California. Much of the work
involves printing on T-shirts but the company afgints on woven shirts, sweaters,
activewear, headwear, outer wear and accessdteebdickpacks and aprons.

Until recently, LCA used lacquer thinner purchasesin Home Depot for in-process

cleaning during printing and after printing. Dugiand after printing, the cleaner was
applied by hand with wipes that are shipped o#-sit an industrial laundry. The owner
of LCA purchased a parts cleaner and is now usitifferent VOC cleaner. A picture of

the new parts cleaner is shown in Figure 2-6.

IRTA performed preliminary screening tests with exaV alternative cleaners with the
owner of LCA. Three cleaners worked well and léfé emulsion intact. The first
cleaner, an emulsion of water and mineral spirgtsalled Hydroclean. IRTA provided
LCA with a parts cleaner containing a concentrabbidydroclean of 12.5 percent. The
cleaner was tested at the end of the printing goaead it did not perform well.
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Figure 2-6. Parts Cleaner at LCA Promotions

The second cleaner tested at LCA in the parts eleaas Soy Gold 2000, a vegetable
based cleaner. An MSDS for this cleaner is shawAppendix A. LCA tested the soy
cleaner for several weeks in the parts cleanefAlRIso provided the facility with the

soy based cleaner so it could be tested for harahtig as well. The cleaner performed
as well as their current cleaner. An extra step reguired to rinse the soy.

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

For the in-process cleaning, IRTA tested a blend@fpercent white oil, 30 percent
acetone and 10 percent mineral spirits. MSDSdHerwhite oil, the acetone and the
VM&P mineral spirits are shown in Appendix A, liksoy, the white oil has very low
VOC content. The operator indicated that the lacghinner worked a little better but
that the alternative did perform acceptably. Thaperation rate of the alternative in-
process cleaner was judged by the operator togbeigint.

IRTA analyzed and compared the cost of using tbguar thinner, the new VOC cleaner
and the alternative for cleaning during printingldhe two alternatives for cleaning after
printing. LCA used about 30 gallons per month 60 $allons per year of the lacquer
thinner. The owner estimates that 95 percent efcteaner was used at the end of the
cleaning process and five percent was used forangss cleaning. On this basis, 342
gallons of the cleaner were used after printing &8djallons were used during printing
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each year. The cost of the cleaner, which washaisexd in one-gallon quantities at
hardware stores, is $6 per gallon. The annual @ogurchasing the cleaner was $2,052
for cleaning after printing and $108 for in-procek=aning.

The new VOC cleaner is used in a parts cleaner avi8® gallon capacity for cleaning
after printing. LCA recently purchased a partsankr which is used with the new VOC
cleaner. The cost of the parts cleaner was $1,28kuming a useful life for the parts
cleaner of 10 years and a cost of capital of farcent, the annualized cost of the parts
cleaner amounts to $156. IRTA estimates that @& WOC cleaner would require
changeout every three months. LCA would also rdéedallons of the cleaner each year
for in-process cleaning. The cost of the cleare$10.50 per gallon. The cost of
purchasing the cleaner for in-process and aftetipg cleaning is $1,449 annually. The
unheated parts cleaner would use electricity fergamp and IRTA estimates this cost at
$50 per year.

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

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

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

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

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

No additional labor would be required for using thiater-based cleaner. Because the
screens need to be rinsed after cleaning with dyebased cleaner, there would be an
additional labor cost for the hand cleaning anddi@aning in the parts cleaner. The
increased labor is estimated at one-half hour pgr dOn this basis, the increase in the
labor cost would be $1,040 annually.

LCA pays $45 per week for sending the soiled ragantindustrial laundry and receiving

fresh rags. The annual cost of this service ansoun$2,340. Use of the soy cleaner for
hand cleaning would lead to the same cost. Usieeofleaners in the parts cleaner would
require disposal every three months when the péetser is changed out. For all three
cleaners, disposal of two drums of waste per yeardvbe required. The cost of disposal
is estimated at $200 per drum for an annual co$4060. Use of the parts cleaner would
reduce the cost of the service for the rags. Assgithat five percent of the cleaning, the
in-process cleaning, would still need to be dond wags, the cost of the rag service with
the parts cleaner would be $117 annually.

Table 2-9 compares the cost of five scenarios. fifsiecase is the use of lacquer thinner
for hand cleaning. The second case is the cafedfigh VOC solvent used in the parts
cleaner. The third case is the use of soy for l@de@hing. The fourth case is the use of
soy in the parts cleaner. The fifth case is the afsthe water-based cleaner in the parts
cleaner. The cleaner used after printing is reteto as Cleaner A in the table and the in-
process cleaner is called Cleaner B. The scenasmsme 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 Wtased
Hand Parts Cleaner HanartdCleaner 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 $20,617,680 $16,640
Electricity Cost - $50 - $50 $466
Disposal Cost ~ $2,340 $517 $2,340 $517 $517
Total Cost $21,140 $18,812 328 $19,721 $18,509

The lowest cost option in Table 2-9 is use of tletarbased cleaner in a parts cleaner.
The cost of this option is about 12 percent loviamntthe baseline option of the lacquer
thinner cleaning by hand. Using the VOC solvenaiparts cleaner is also lower cost
than using the lacquer thinner for hand cleaninglbyut 11 percent. The cost of using
the soy based cleaner in a parts cleaner is alserlin cost by seven percent than
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cleaning with the lacquer thinner by hand. Clegnnith the soy by hand is 10 percent
higher in cost than cleaning with the lacquer temioy hand.

Totally Ink

Totally Ink is a small textile screen printer loeatin Northridge, California. The
company prints on T-shirts, hats, jackets and miagmsegns. A picture of a press at
Totally Ink is shown in Figure 2-7.

#'w h I

Figure 2-7. Automated Press at Totally Ink

The practice at Totally Ink is to clean the screlpdand using wipe cloths. Historically,
the company used mineral spirits for cleaning theeens. The mineral spirits is
purchased from hardware stores and the companyals®mg one-fourth gallon of the
solvent per week or 13 gallons per year. The obsthe solvent is $11 per gallon. On
this basis, the annual cost of cleaning at Totakyis $143.

IRTA tested alternative low-VOC cleaners with Totdhk as part of a project sponsored
by the SCAQMD. IRTA provided one gallon each otifdifferent cleaners to the

facility over a period of several months. The ral&ive cleaners included three water-
based cleaners, Ardrox 405-V, Mirachem NP 2520 Biatalnox M6521, and a soy

based cleaner called Soy Gold 2500. MSDSs forfalt cleaners are provided in

Appendix A. The company tested each of the cleanad found them all acceptable.
The owner did indicate, however, that he liked Mieachem NP 2520 and the Soy Gold
2500 the best.
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The cost of the Ardrox 405-V is $12.13 per gallohew it is purchased in small
quantities. The cost of the Mirachem cleaner B.9Q per gallon. The cost of the Kyzen
cleaner is $16.20 per gallon and the cost of the Gald 2500 is $12 per gallon. The
alternative cleaners are not likely to evaporatguaskly as the mineral spirits so less of
these cleaners might be required. Assuming theesamount of the alternatives is
required, the annual cost of using the Ardrox 405Wé Mirachem, the Kyzen cleaner
and the Soy Gold 2500 amounts to $158, $163, $ad1$a56 respectively.

Table 2-10 shows the annualized cost comparisorthiarcleaning at Totally Ink. The
mineral spirits, the high VOC cleaner used curkent the lowest cost cleaner. The
annual cost of using Soy Gold 2500 is nine pertegiter than the annual cost of the
mineral spirits. The annual cost of using the Argithe Mirachem and the Kyzen is 10,
14 and 48 percent higher respectively than theafassing the mineral spirits.

Table 2-10
Annualized Cost Comparison for Totally Ink

Mineral Spirits Ardrox Mirachem KyzenSoy Gold

405-V NP2520 M6521 2500

Cleaner Cost $143 $158 $163 $211 $156
Total Cost $143 $158 $168 $211 $156

Applied Pressure, Inc.

Applied Pressure is located in Chatsworth, CalimrnThe company has provided screen
printing services to the contract apparel indusince 1990. Applied Pressure has 25
employees and 90 percent of the business involesng on T-shirts. The company has
14 automated screen printing presses and a fewahprasses.

IRTA began working with Applied Pressure as paragiroject sponsored by the South
Coast Air Quality Management District. The purpo$éhe project is to identify, test and
demonstrate low-VOC, low toxicity alternative sarexeaning formulations.

Applied Pressure cleans between 60 and 70 scregrdap. The company leases a parts
cleaner that relies on mineral spirits for cleartimg screens. IRTA performed screening
tests of four different cleaners at the facilifpuring these tests, IRTA had an employee
clean screens by hand with a wipe cloth. The epeglavas asked to judge which cleaner
cleaned the best. IRTA provided the facility watiheated parts cleaner and four different
cleaners were tested in the course of the testimgyam.

The first cleaner that was tested in the partsneleavas a cleaner made by Kyzen. The
cleaner was heated and the concentration of tlemetewvas adjusted a few times. The
facility employees did not think this cleaner cledrthe ink effectively. The second
cleaner that was tested was a water-based cleafled Ardrox 405-V. This cleaner
performed more effectively but the employees inidahat it did not perform as well as
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the mineral spirits. The third cleaner that wasteleé was another water-based cleaner
called Mirachem NP 2520. The employees liked ¢heaner and it performed as well as
the mineral spirits. The fourth cleaner that wastdéd was Soy Gold 2500. The
employees did not like this cleaner even thougtieadned the ink effectively because it
required rinsing. MSDSs for the four cleaners thiate tested are provided in Appendix
A.

Applied Pressure leases the mineral spirits pdesner from a service provider. The
service provider provides the parts cleaner anshfraineral spirits and changes out the
mineral spirits and disposes of it as hazardoustewasThe cost of this servicing
arrangement is $500 per month or $6,000 per year.

The most successful alternative was the Mirachem2820 and IRTA compared the
current cost of using mineral spirits with usingrdtihem. Two types of heated parts
cleaner are available for water-based cleanerg nitst common type of parts cleaner is
made of plastic. The screen industry, becausbeofriks, is very hard on parts cleaners
so IRTA analyzed both a plastic and a stainless gt@rts cleaner which would probably
be more durable. IRTA assumed the company woutdhaise the parts cleaner rather
than lease it because this is generally a muchrl@ast option. The cost of a plastic
parts cleaner is $1,675 and the cost of the stErdteel parts cleaner is $3,800. The parts
cleaners should last for 10 years. Because Appliedsure would use the parts cleaner
so heavily, it is likely that four heaters and twoemps would require replacement over
the period. A pump could be replaced for $105 ametater for $90 including parts and
labor. The total cost of replacement parts andrlamuld be $570. The total capital cost
for the plastic parts cleaner including the rephaeet is $2,245. The total capital cost for
the stainless steel parts cleaner including thlacement is $4,370. Assuming a cost of
capital of four percent, the annualized cost fer phastic parts cleaner and stainless steel
parts cleaner is $233 and $454 respectively.

During the testing, the parts cleaner containirggNhrachem cleaner was changed out in
six weeks. It was not spent and it could have hessd longer. IRTA examined two
scenarios, one a six week servicing and the otheight week servicing. The Mirachem
supplier estimated that the company would senheeparts cleaner every six weeks at a
cost of $282 per servicing and every eight weels @ist of $297. The servicing would
include cleaning out the parts cleaner, disposinip® spent cleaner as hazardous waste
and replenishing the parts cleaner with new MiratidP 2520. The annual cost of the
servicing every six weeks is $2,444 and the anoostl of the servicing every eight weeks
is $1,931.

The mineral spirits parts cleaner has a one-foliotisepower pump which runs perhaps
four hours per day. Over a one-year period, thetetity cost would be $42. The water-
based parts cleaner has the same pump but alsml@sch small two kW heater. The
heater maintains the temperature at about 105 eedteand runs much less frequently
than the pump. Assuming the parts cleaner is t@efbur hours per day, that it cycles
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on half the time, that it is used 260 days per ya@r that the electricity cost is 12 cents
per kWh, the annual electricity cost for the wdiased parts cleaner is estimated at $167.

Table 2-11 shows the cost scenario for Applied firesassuming a six week changeout
of the water-based cleaner. The figures show ttatcost of using the plastic parts
cleaner with the water-based cleaner is less th#rthe cost of using the mineral spirits.
The cost of using the stainless steel parts clemnabout half the cost of using the
mineral spirits.

Table2-11
Annualized Cost Comparison for Applied Pressure (Six Week Changeout)
Mineral Spirits Water-Based Cleaner
Plastic Parts Stainless Steel Parts
Cleaner Cleaner
Annualized Capital Cost - $233 $454
Electricity Cost $42 $167 $167
Servicing Cost $6,000 $2,444 $2,444
Total Cost $6,042 $2,844 083,

Table 2-12 shows the cost scenario for Applied fnes assuming an eight week
changeout of the water-based cleaner. The cassing) the plastic parts cleaner, in this
case, is 61 percent lower than the cost of usiagrtimeral spirits. The cost of using the
stainless steel parts cleaner is 58 percent |dvaer the cost of using the mineral spirits.

Table2-12
Annualized Cost Comparison for Applied Pressure (Eight Week Changeout)
Mineral Spirits Water-Based Cleaner
Plastic Parts Stainless Steel Parts
Cleaner Cleaner
Annualized Capital Cost - $233 $454
Electricity Cost $42 $167 $167
Servicing Cost $6,000 $1,931 $1,931
Total Cost $6,042 $2,331 552,

Powerhouse Screen Printing, Inc.

Powerhouse is located in Santa Ana, Californiae Gbmpany provides screen printing
services to the contract apparel industry and tleelyction manager has 23 years of
experience in the industry. The company has foyrleyees and most of the business is
printing on T-shirts. Powerhouse has a 14 coltoraated press; a picture of this press is
shown in Figure 2-8.
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Figure 2-8. Automated Press at Powerhouse

IRTA began working with Powerhouse as part of ggmtosponsored by the South Coast
Air Quality Management District. The purpose o€ throject is to identify, test and
demonstrate low-VOC, low toxicity alternative sarexeaning formulations.

The company leased a parts cleaner that reliesioerah spirits for cleaning the screens.
IRTA performed initial testing on the company’s i@kd identified four alternative
cleaners that seemed to clean the ink well. Thelded three water-based cleaners--
Mirachem NP 2520, a cleaner made by Kyzen, a ctezalked Ardrox 405-V--and a soy
based cleaner called Soy Gold 2500. MSDSs for fthe cleaners are shown in
Appendix A. IRTA provided one gallon of each oésle cleaners to the company. After
testing, the company decided that Soy Gold 250@peed the best, followed by the
Mirachem NP 2520.

For scaled-up testing, IRTA provided the compangh\ai parts cleaner and the Soy Gold
2500. The soy based product cleaned the ink Viéegtevely but it also dissolved the
adhesive used to bond the screen material to tloel WHRTA then provided the company
with the Mirachem NP 2520 which was tested in thetgpcleaner for several weeks.
According to the shop personnel, the cleaner pedadr very well and Powerhouse has
converted to the alternative.

When the company used mineral spirits, the sempiogider leased the parts cleaner to
Powerhouse, changed out the cleaner every 12 veeekdisposed of the spent cleaner as
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hazardous waste. The cost of each 12 week segwieas $430. On an annual basis, the
total cost amounted to $1,863.

Powerhouse decided to purchase the used plastis pl@aner they had used in the
alternatives testing. The cost of the parts cleavas $850. Assuming a four percent
cost of capital and a ten year life for the equiptn¢he annualized cost of the parts
cleaner is $88.

The cost of the Mirachem NP 2520 is $552 for a&%g drum. This is a cost of $10.04
per gallon. The supplier does not charge a deglitee if the customer allows a few
weeks for delivery. During the alternatives tegtithe shop personnel indicated that the
water-based cleaner might last longer than the maingpirits. IRTA analyzed two
scenarios for the alternatives, one a 12 week @duwrigcycle and one an eighteen week
changeout cycle. For each changeout cycle, 16mgmbf the Mirachem NP 2520 would
be required to achieve a 50 percent concentratiaihe parts cleaner. The cost of the
cleaner for the 12 week changeout cycle is $653ypar. For the 18 week changeout
cycle, the cost of the cleaner amounts to $43%ger.

The cost of servicing the parts cleaner would imedlisposing of the spent cleaner and
recharging the parts cleaner with fresh cleanehe @ost of this servicing is $158 per
service. For the 12 week service cycle, the senyicost would amount to $685 per year.
For the 18 week service cycle, the servicing casild/be $456.

The mineral spirits parts cleaner had a one-fohdfsepower pump which ran perhaps
two hours per day. Over a one year period, thetrgdéy cost would be $21. The water-

based parts cleaner has the same pump but alsml@sch small two kW heater. The
heater maintains the temperature at about 105 eledteand runs much less frequently
than the pump. Assuming the parts cleaner is fsegvo hours per day, that it cycles on

half the time, that it is used 260 days per year that the electricity cost is 12 cents per
kWh, the annual electricity cost for the water-lubskeaner is estimated at $83.

Table 2-13 shows the cost scenario for Powerhossanaing a 12 week changeout cycle.
The cost of using the water-based cleaner is 2€epéetower than the cost of using the
mineral spirits.

Table 2-13
Annualized Cost Comparison for Power house (Twelve Week Changeout)
Mineral Spirits Water-Based Cleaner

Annualized Capital Cost - $88
Servicing Cost $1,863 $685
Cleaner Cost - $653
Electricity Cost $21 $83
Total Cost $1,884 $1,509
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Table 2-14 shows the cost comparison assuming #terwased cleaner has an 18 week
changeout cycle. The cost of using the water-basegher, in this case, is 44 percent
lower than the cost of using the mineral spirits.

Table 2-14
Annualized Cost Comparison for Powerhouse (EighWweek Changeout)
Mineral Spirits Water-Based Cleaner
Annualized Capital Cost - $88
Servicing Cost $1,863 $456
Cleaner Cost - $435
Electricity Cost $21 $83
Total Cost $1,884 $1,062

A case study for Powerhouse is presented in Apgeabdi

Other Facilities

In the earlier project IRTA conducted with SCAQM&kernatives were tested with three
facilities that are worth mention here. The dethiémalysis and results of the testing are
available in "Assessment, Development and Demdrstraof Low-VOC Cleaning
Systems for South Coast Air Quality ManagementrigitsRule 1171," August 2003. The
first facility, Teledyne Microelectronic Technoleg, prints with conductive and
dielectric ink on ceramic substrates. The secomditia City of Santa Monica Paint
Shop, prints on various types of substrates inolyigiaper, metal and plastic. For both
facilities, IRTA identified an effective alternaéicleaner, acetone, that met the 100 gram
per liter VOC limit. The third facility, Nelson Nagplate, prints on metal and plastic
substrates and removes ink from the screens dpringng and during recycling. IRTA
identified an alternative cleaner, composed of @2cent acetone and eight percent
propylene glycol ether, that met the 100 gram ger VOC limit. This cleaner can be
used to remove ink from the screens during prinind during recycling. Nelson staff
indicated that more of the cleaner was required dieaning and the cleaner gave
inconsistent results, dried too quickly and irethtthe skin of some workers. The
company wanted to continue testing to see if impnoents could be made. IRTA
conducted substantial additional testing of cleamath a VOC content of 200 grams per
liter. Although some of the cleaners cleaned thkeeiffectively, IRTA ended the testing
without finding a cleaner that was acceptable tsdlie
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1. PROJECT RESULTSAND CONCLUSIONS

During this project, IRTA staff worked with twelv&creen printers to test alternative
safer, low-VOC cleanup materials. SCAQMD Rule 1tudfrently allows screen printers
to use cleaners with 500 grams per liter VOC; ily,J2006, the VOC level will decline
to 100 grams per liter.

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

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

Table 3-1
Successful Safer and Low-VOC Alternatives
Company Ink Type Successful Alternative(s)
Owens-lllinois uv Soy Based Cleaner
Southern California uv Water-Based Cleasay Based
Screen Printing Cleaner
Com-Graf Solventborne Soy/Acetone/Mih&girits Blend
Serendipity Solvent and waterborne Acetone/Mih8pirits Blend
Oberthur Solvent and waterborne AcetBEP Blend
Texollini Waterborne Water-Based Cleaner
Hino Designs Plastisol Water-Based Cleaney,Bxsed
Cleaner
Quickdraw Plastisol Soy Based Cleaner, White O
Acetone/Mineral Spirits Blend
LCA Promotions Plastisol Soy Based Cleaner,aBased

Cleaner, White Oil/Acetone/
Mineral Spirits Blend

Totally Ink Plastisol Water-Based Cleanersy Based
Cleaner

Applied Pressure Plastisol Water-Based Cleaners

Powerhouse Plastisol Water-Based Cleaner

Table 3-1 indicates that UV curable ink can bermdebwith soy and water-based cleaners
at Owens-lllinois and Southern California Screemtitry. Com-Graf, Serendipity and
Oberthur can clean their solventborne ink with agetblends. The cured waterborne ink
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at Texollini was cleaned successfully with a wddased cleaner. The six textile printers,
Hino Designs, Quickdraw, LCA Promotions, TotallykinApplied Pressure and
Powerhouse, cleaned their plastisol ink succegstilih water-based cleaners and soy
based cleaners during screen recycling. For iocge® cleaning, the textile printers can
clean with a white oil/acetone blend.

The cost analysis indicates that the alternativedaver cost in some cases and higher
cost in other cases. Owens-lllinois convertechto 4oy based cleaner and reduced their
cost. Southern California Screen Printing woulcr@ase their cost if they converted to
the soy based cleaner; their cost would remain tattusame if they converted to the
water-based cleaner. Com-Graf and Oberthur woolld teduce their cost by converting
to the alternative acetone blends. Serendipityldvowcrease their cost by converting to
the acetone blend. Texollini converted to the whtsed cleaner alternative and reduced
their cost substantially in the process. The absiino Designs would remain about the
same if the company converted to the soy basedatervased alternative. Quickdraw
would increase their cost by converting to theralitves. LCA Promotions would
reduce their cost by converting to the water-ba$eaner but would increase their cost by
converting to the soy based cleaner. Totally Iduld increase their cost by converting
to the soy or water-based cleaners. Both Applieg$ure and Powerhouse would reduce
their cost by converting to the water-based cleaner

The results of the project indicate that screenters using a variety of different ink types

and printing on different substrates can find saféernatives. The alternatives tested
here were generally lower in toxicity than the olel@ used by the facilities today. The

alternatives were also low in VOC content; all #igernative cleaners that were tested
had a VOC content of 100 grams per liter or lelsssome cases, use of the alternatives
would increase costs but in most cases, the casting the alternative would be less or
about the same.
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Appendix A
Material Safety Data Sheetsfor Safer Alternative Products
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MSDSfor Soy Gold 2000
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SAFETY DATA SHEEST
CHEMTREC: 300-424.9300

M AT ERIAL
EMERGEMCY PHONE: 913-599.-6911

SECTION I-IDENTIFICATION

PRODECT: SOYCOLE 20

CAS Mo 7T84-50-0

THEMICAL: Fatry acid methyl eslers
AYNONYMS: Methyl estars of sovbean oil

SECTION I-INGREDIENTS AND HAZARD CLASSIFICATION

TYPICAL COMPOSITION CAS [
Alkyl €y T g-Methyl Esters 67 TE4-80.0 07-04
Surfactant 4016450 1-3
SARA HAZARD: TITLE I SECTIOM 313: Mot listed FIRE {Seclion 311/312); None noled

SECTION IlI-HEALTH INFORMATION

EFFECTS OF OWVEREXPORIRE
INHALATION: Mo kEnowi problerns

[NCGESTIOMN: LDpz=50m kg falbino ralsiisimilar products)
EYE CONTACT:  Not classified as eye irritants
SRIN CONTACT: Mot classified a5 a skin irritant or corresive material
SECTION IV-OCCUPATIOMNAL EXPOSURE LIMITS
PEL: NO{5HA PEL TRV WO ACCIH TLY

SECTION V-EMERGENCY FIRST AID PROCEDURE

PRULOW STANDARD FIRST Al PROCEDURES

SWALLOWTNG:  Call physician or poison cantral center,

SKIN CONTACT,  Wash affected araa,

EYE CONTACT:  Flush eves with coal water for at least 13 minutes. Do not fet victim rub EVES.

INHALATION: Immediataly remove victim to fresh aiz Gel medical attention immediately.
SECTION VI-PHYSICAL DATA

BOILING POINT;

Cheer GO0 F (313" C) at 7l mm HE pressure
MELTING POINT: °C
VAPOR PRESSURE:
SPECIFIC GRAVITY:
MELECTRIC STRENGTH:
SOLUBILITY TN WATER:
APPEARANCE aWD COLOR;
QDO

1882 mm Hg al 25° £

0LR82 géml. at 25°C

=560

Megligible al room Lemperature

Light yellow to clear and liquid at room temperatuse
Light vegetable il odor

SECTION VII-FIRE AND EXPLOSION HAZARDS
FLASH POINT & METHOD USED: 425" F (218° CHPMCE)

FLAMMABLE LIMITS:
NFPA RATING:

HMIS RATING;

Mot applicalbls
Mo MFPA rating
HEALTIL

FIRE: 1 REACTIVITY:

U]

36



. i SOYGOLD” 2000 (CONTINUED)

SPECIAL FIRE FIGHTING PROCEDMRES & PRECAUTIONS
Treat as il five. e water spray, dre chemical, foam or carbon dicaide.

UNUSEAL FIRE & EXPLOSION HAZARDS

Rags soaked with any solvent present 2 fire hazard and should always be storad in UL Tsted or Factors Mutael approved, crvered
containers, Improperly stored rags can create conditions thar lead Lo axddation. Oxidation, urder certain conditions can lead b
spoenluneous combustion. This product canlains antioxidants to retard oxidation.

SECTION VII-REACTIVITY

STABILITY: Stahlz
HAZARDOUS POILYMERIZATION; Wone likely
MATERIALS TO AVGLD: Strong oaidizing agents
ELAZARDOUS DECOMPOSITION PRODUCTS:  C0y, CO
CONDITIONS TO AVOID: Hone known
SECTION IX-EMPLOYEE PROTECTION
CONTROL MEASURES: Adzaquate ventilation
RESTIRATORY PROTECTION: Mone reguired
PRUTECTIVE CLOTHING: Mo nesd anticipated
EYE PROTECTION: Nune requited

SECTION X-ENVIRONMENTAL PROTECTION
ENVIRONMENTAL PRECAUTIONS:  Aveid uncontrolled releases of this material into eavironment.

SPILL R LEAK PRECAUTIONS: Contain spilled material. Transfer Lo secure contziners. Where necessary, collect using
absorbent media,
WASTE DISPOSAL: Dispose of according to federal, slate andfor local requirements.
SECTION XI-REGULATORY CONTROLS
DOT CLASSIFICATION: Class 53
DOT PROFER SHIFPING NAME: Cleaning Compound, N.0.5.
OTHER REGULATORY REQUIREMENTS: Listed in TSCA inventory

SECTION XII-PRECAUTIOMNS: HANDLING, STORAGE AND USAGE

Mo special precantions necessary.

SECTION X11l-DATE AND SIGNATURE

This infartmalion relates only te the specific material designated 2rd may not be valid for such material vsed in coomsbination with
any other marerials or in any ather process. The stzted M3DS is reliable to the best of e comnpany's knowledge and believed
accurate as of the date indicated. However, nn vepresentalion, warranly or guarantse of any ki, expressed ar jrmplicd, 15 made as
i ils arouracy, raliahility or compieteness and we assume no responsibility Tor any loss, demage or axpense. direct or
consequantial. arising aut of use. It is the user's responsibility bo sutisfhy himself as to the suitableness and completeness of such
indormation for his own parlicoler use.

AG ENVIRONMENTAL PRODUCTS, L.L.C.
#4504 PFLUMD
LENLEXA, K5 6625

PREFARED BY: WILLLAM & AYHES REVISTON DATE: 5-01-01
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MSDS for Autowash #3
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MATERIAL SAFETY DATA SHEET

1. PRODUCT [DENTIFICATION

Trade Mame: SIEBERT AUTOWASH =3 CAS % Proprietary Blend
{Generc Name: Blanket Wash

f
Manuricrurer: seberm, lne. Emarzeacy phonai: {300y 3133053
Address: 8134 West $7th Street Tachnical phongs: {08 4422010

Citw: Lvons Stats: [L Zip: 60334

DT Hazard Classification: Mot Regu

SEPA Codes: Health - 0 Flammability - O Reastivity -0

HMIS Codes: Health - | Flammability - 0 Reactivity - 0 Personal Pratection - B
I1. HAZARDOUS INGREDIENTS

If present, [ARC, NTP, and S3HA carcinogans and chemieals supject o the reporting
requirements of SARA Title I Section 313 are identified in this section.

SARA
Ingredient Name CAS Number  Shwr TLY STEL TITLE IT
Fatty esters Warious 70 to 90 None establighed Meone established Ne =
Surfactants Various 15030 Hone sstablished Mone estahlished Mo

References: 29CFR [910,1000, ACGTH "Threshokd Limit Values for Chemicals in the Workplace”, National Toxicology Pnﬁgrm
Anapal Repor. Intermational Azency for Research oa Cancer Monographs. and $HCFR Part 372, All components of this product are in
comphanse win TSCA.

[T PHYSICAL DATA

Bailing Poiat @ 760 mm Hg: 308 - 335°F

Vapor Pressure & B0°F: ; <.l mm Hg
Specific Gravity @ 68°F: 052

Water Salubility (%) Insoluble

Spectfic Yapor Density (air=11 =1.0

T Valatilz by Volume: <1.0

T Yalatile Organie Compaund{s): <1.0

Appeirance; Clear golden liguid
Odar: Typical orzanic odor

IV.FIRE AND EXPLOSION DATA

Flash Point (Method): =200%F (TCC

Explosive Limir LEEL - NE LEL- ME

Exunnguishing Media: Water fog, carbon dioescz. or dry chemical,

Special Fire Fighting Procedures: Wear self-coctiined breathing apparatus when fighting chemical fires. :

[nususl Fiee and Explosion Hazurds: Fine spraws/mists may be combustible at remperatures below nammal flash point.
Rugs soaked with material, stored for a long period while mized with stong alkali or acidic milerials, may
smalder. then smoke, and may even igue.

V.HEALTH HAZARD DATA
Epus « May cluse emporcy irritation. redness. tearing, blurred vision, Contact lenses must not be wim when passibility

enists for eye contact due ta spraying muid or Jirbome particles,
skan - Prolonged ar repeated contaet midy cous SR,
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SIEBERT AaUTOWASH #3

Erzathing - Excessive inhalation of wapors mar causs nasal and respumeory iriacon. central nacvous system effecrs
including dizziness, weakness. Tatigus. 1aused, headache and pessible uncansciousnegss,
Swallowing - Can cause gasuoingestinal iraaion, nanses, vomiting, and diarrhen,

First AldEmergency Procedures

Inhalation: Remave to fresh air. [f breathiaz is Jitficult, administer oavgan. (7 breathing has stopped. sive amificial
respiration. Kesp persan warm, guizr and g2t medical astention

Skin Conact Wash thoroughly with sozp and woater. Remove contaminatd cletring. Laonder contaminatad zlothing
before re-use,

Eves: Flush with copious amounts of water, Ge: medical agention,

Ingestion: Do not induce vomiting. If large quaadicy & swallowed, give lukewarm watee (pint). NEVER GIVE ANYTHING
BY MOUTH TO AN UNCONSCIOUS PERSON. Get medical arention immediatzly, Risk of damage 1o hengs
exceeds poisoning sk

Primary Encry Routa(s): Inhalation. skin contacr

Chronic Health Effectst Chronic oversxpasur: may aggravate existing skin, eve and lung conditions.

VI REACTIVITY DATA

Stability: Stable. Hazardous Polymerization: Cannaal accur.
Incompatibilities: Avoid coptact with srong oxidizing materals, strong alkalies, stronp mineeal acids.
Hazardous Decomposition Products: Carbon mooofdi oxides,

Conditions ta Avaoid: None

V1L SPILL OR LEAK PROCEDURES

Procedurss for SpillLeak:

Eliminaze all ignition sources {Fares, Mumes including pilot lights, electrical sparks. etc.).

Small Spill - Absorb liquid oo paper. vermicuiitz. floar shsorbent, or other absorbent material and transfer to 2 eeovery
drum.

Large Spill - Persons aot wearing profective squipment should be excluded from area of spill untl cleag-up has been
completed. Stop spill at source, dike area of apill to prevent spreading, pump liquid to salvage tank. Remaining
liquid may be taken up on sand, clay, carth, floor absorbent, or other absarbent marerial and shoveled into recovery
drums. Prevent run-off to sewers, sieams or othees bodies of water, Notify proper authorities, as required. that a
spill has cecurred.

Wasie Management:

Landfill solids at permitted sites. [se =2gisirated ransporters. Buen concentrazd liquids at permitted sites. Avoid
flamecurs. Assure emissions comply +ith applicable regulations. Dilute aqueaus waste may biodsgrade. Avaid
overloading/poisoning plant biomass. Assure effluzer complies with applicabls regulations.

¥ILL. SPECIAL PROTECTION INFORMATION

Faspiratary Protecrion
[f workplace expasurs limits) of prod..: is exceeded, 2 NIOSHMSHA, wpproved air supplied respirater is advised
in the absence of proper environmen.. control, OSHA regulations also pernit other NIDSHMSHA respirsors
{negative pressure type] under specifie: conditions. Engineering or admintstrative cantrals should be implemanted
1o réduce expasure.

Wentilution: Provide sufficient mechanical {genzml andior local exhawst) ventilation (o maintain minimum $Xposure.

Eye Protection: Chemical Splash Proof Goggle: and full face shield are adviged for aperations where eye o face contact
Can CCoUr,

Gloves: Wear impervious gloves. .

Other Protective Equipment: To prevent repeat=t of prolonged skin contact. wear impervious clathing and boats.

IX.5PECIAL PRECAUTIONS
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SEBERT AUTOWASH #3

S pecial Handling/Storage:
Ta avoid skin contact and ingestion. wish hands and face well before zating or smoking. Do not permit food in
work area, Avoid bresthing mists if generatad, Store at room temperanies. Reteal container when not in wse. Do nat
store near acids, basez ar flammable liquids. Containers of this material should be dnsed when emptied, since
emptied containers retain product residues (vapor, liquid, andfor solid). AI hazard precautions given in this daeg
sheet must bz observed.

Ag of the date of prepacation of thic document, the foregoing informmtion &8 believed to be accurate and s provided in good faith w omply
with applicable federal and state law(g). However, 5o warranty or cepresentation with respect to sueh infacmation is intended o given

Drare revised: O 172001
jpm
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Experimental Commercial Printing Cleaner MP 2520

Material Safety Data Sheet

(Farmulation Mo. 2520)

Section | - Chemical Product and Company Identification

Manulachurer Mame; Miracham Corporation Dale Prepared: Bratied
P.0. Box 14059 Revision Date: e
Phoenix, Aizona 3a065-4059
Emergency Phone 1-(B00) B4T-3527
Section |l - Compositiond/Information an Ingredients .
Hazardous Componant (CAS # 05H PE ACGIH TLY her Limits S (Dpfionaly

Mone

S=cticn 1l - Hazards Idantification

Emargency Cverisw:
Potanlial Health EMecls:

Eye Contact
Ekin Contact:
Inhalaticn:
Ingeslion:

Carcinogenicity:

SignsSymptams of Overexposurs:

Mailical Conditicens Generally
Aggravated by Exposurs:

Clear, non-Marnmable, waler based cleaner with @ light citrus odar.

hay cause mild temporary imiation.

Profonged of repeated exposune may cause mila irritation.

Mo adverse effects sxpacted.

s adverse health effects are anticipated to cocur a5 a resull of acule ingesticn.
Chranic effects ara not known.

Meone of thee compoenents in ihis mateclal are listea by IARC, NTP, GSHA, ar ACGEIH a5
= carcinogen.

Prolonged contact may cause mild irrilaticn or dryness o sensitve skin.

Mons known.

Bechon Y - First Aid Measuras

Eves:
Skin:
Ing=stion:

Inhalation:

Immedialely flush with clean wales, Gonsult physiclan if necessary.

Rinse: wilh waler,

I swallewed, Irsat sympdomatically and supportively. Do not induce womifing, 11 victim
canscious and alert, give two glasses of water or milk to drink, T varmiting ocours,
kzep head below hips 1o pravant aspiration. Gonlacl Physician,

Mo adverse ellects anlicipalsed.

Section ' - Fire and Explosion Hazand

Flash Point {Malhod Lised )
Extinguishing Media:
Special Fire Fignting Frocsdures:

=212 (PMCC, nonflammable)
MrA
i, Unusual Fire Fighting and Explosion Hazards: B

Explosive Limits:  BIA
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Saction VI - .‘-‘«ccr:laﬁla-l F-'\Elllaasvab

Small Spills: Flush wilh waler inlo confaining area or ko sewer where applicable within Federal, State or
Local disposal requiremenls.
Large Spills: Dike and pump inte suilable containers, <fean up residual with absorbent material and wash

with water, Dispase of in accordance with Federal, S1ate or Local disposal requirements.

SEICIE:IJII'I Wl - Handling & Slorage

Hangling & Siocags Whear protective goggles or face shisld if splashing ar spraying liquid. Protect from freazing.
Precautions:
Jither Precautions: K=ep condainsr tightly closed. Kesp oul of reach of children

Seclion Vil - Exposure Cordrols, Personzl Protection

Respiralory Proticlion; M respinalarg pratection 15 necessany.
anlilafion Gand general venlilation is sufficisnt.
Protacive Clothing: Wh=n prolenged skin contact is expecled. wear prolaeclive glavies,

Ewe Prolect Wear safely glassos.
WorkiHygienic Praclices;  Use good persenal hyalene practices, wash hands before eating, drinking, =moking, or using
toilei facilitizs.

Section IX - Physical!Chemical Charasleristics

Boiling Peint: =210°F Spacilic Gravity [Ha0 = 1) L2953
Vapor Pressure (mm Hyp ) & 2000 Carmpasite = 0,006 oH 95100
Vapor Densily (AR =1) =1 Ewvaparstion Rate [Butyl Acetata = 1): =1
Solubdlity in Water: Complate talting Painl: SRS

Appearance and Odos: Clear liquid with a mild citrus ador

M = Mt Applicanle M_E. = Mat Estahblishes

Section ¥ - Stability & Reaclivity

Stability: Urnislatle Incampatibliing (Matenzls to &vcid): Strong Acids and Alkalies
Elahle # demulsify producl.

Hazardous Deaompisilion of Sy-products Thermat decompnaition may producs C0;

Hazardous Polermerizalion; May Ooour Will Mot Qeour X

Sectinn ¥l - Toxicolngical Information

Mo dala currently availakle

Section X1 - Ecological Infarmalian

Ma dalza currantly available

Experinmental Conarcial Prirting Ceener NF 2517 Rigw=inn Dale: D304
Fammualion Mo, 2620 Page2ald
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Sedlion XN - Digposal Cangicerations

Waste Disposal: Flush uncomtaminated maleral to sewer where applicable within Federal, State or Local
{Unuzsed Malerial) dizposal regquirements

Mate: Chemizal additions to. procsssing of, or atherwize altenng this materizl may maks this
wasta managemsni information incomplets, inaccurate, or otherwize inapproprists.
Furlbermaore, Slate and local wasie disposal requirements may b mard restriclive or athenwise
different from Federal laws and regulations.,

Zection X1V - Transportation | nformation

0.0.T Shipging Mame: Mot Regulatad C.0UT Hazard Llass: ons
UK Shipping Name: M LIMHA Mumbzer: Bl
UM Class or Divisian MR UM Packing Group: Miznas
MMFC Fraight Class Compaund, Cleaning Fluid, MO 48380 S5ub 3

Serdion XV - LS Regulstone Information

Nalice: Thir infarmalion herein is presented in good faith and belisved to be accurale as of the effective date shown above
Howewer, no warrant=e. seprass ar implisd is given. Regulatory reguiremsnts are subjscl to change and may differ from
ane localion 1o another; it is the buyar's responzibilily lo ensurg hat its aclivilies comply with federal, slals, and local laws
The following specific informalion is made Tor the purpose of complying with numereos Tedaral, slale, and local laws and
regulatians.

Faiaral Requlalions:

Warsplacs Clasaification This product is considered nen-hezardous under the ©8HA Hazerd Communication Standard
[28CFR 18701200}

SARA Tilla 111

Section 3111312 Thiz producl is not a hazargous chemical under 23CFR 19101200, and lherefors is nol
coviered by Tille 1ol SARA,

Epclion 313 This product does nob contain a cnemical, which is lisled in Seclion 313 al or above de minimis
concentrations.

CERCLA Infarmation Relzaass of this product 1o &ir, land. or water are naot reportsbla to tha Mational Respaonse

AOCFR 302.4) Center undsr the Comprehensive Environmental Response. Compensaiion, and Liability Act
[CERCLA)Y or 1o state and local smergency planning committzes undar the Suparfund
Amendments and Reaulbarization & {SARA) Title 11 Saclian 304

Waste Classificalion When a decision is made o discard unesed porlions of [his product, it does nat mest RCRA'S
charactenatic definition of ignitabilitv. corrasivity, or reactivity, and nane of ihe materials used in
this produci ara listad in 40 CFR 261.33. The texicity characterislic (TC). howewvar, has not boen
gvaluatad by the Toxicity Characiesistic Leaching Procedura {TCLP).
Mate: Charmlcal additions to. processing of, or othersss altering thiz material may make this
Wwasie  managemsnt  information incomplets,  insccurate, or  otherwiss  inappropriate.
Furhermora, Slate and local wasle disposal requiramants may be mors restricliee ar olheneise
Aifferent from Federal laws and regulaticns.

TaGA All componenis of this product ars In compliance with the inventary listing =quirements of fhe
L&, Taxic Substances Condrol Act.

Expenmearcal Comamercal Prning Seaner WP 25T Riewisicn Cate; QRTINS

Farmudatizn Mo, 2820 Paga 3 ol4
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MFP& Ratings

Health = 1 Flammakility = 0

Reattivity =0 Spacial =0

MPCAHMIZ Ralings

Heallh =1 Flammatility = 0 Resactivity = Pratactive Equipmernt = Nang

Siate Regulations:

Arizona

Maricopa Gounty

Under the definltions of Fule 331, thiz product i3 considered 3 Low-YO0 Cleaner.

Californiz

California Safe Drinking
\Watar and Towic
Enfarcemant - Prop, B3

Thiz product doss nat conlain 2ny materisls currently listea by C zlifomia as chemicals known 1o
cause cancar or known to have repraduclive toxicily under Propasilion 63,

Yalatile Crganic
Compounds (WO

The VOO content of this product is 97 gramsliter (081 poundsigallan) with & compesits partial
pressure &t 20°C of less than 1mm Hg.

BaAlMT

This product meets the requirements of the Bay Arsa Air Duality Managsment Distric:
Segulation 8, Rule 15 when used a2t & 1:7 dilulion with watar, The YOO conlent al this dilution iz
48 gramsiLiler (240 poundsigallen) with & compasite paial pressurs al 200 of less than 1
mm Hi,

SCAQMD

This product, when used at normal use dilufions of 371 or greater mesls the reguirements of
South Soast &ir Quality Management Dislrict Rules 1127 and 1171, The YOO content at this
diluticn is 24 gL (02D 1hsSgal.) with a composite parial presaurs at 2098 af less than | mm
Ha.

Foction KV - International Regulatory Information

Motice: The information herein is presented in good faith and belisved 1o be accurale as af he elfoclive date shown abov
Hioweaver, no warranies, exprass or implias is givan. Regulalory reguircments are subject W chanhe and may Jiffer Iram
one localian e anolher; il is the hoyer's sesponsibility 1o ensure thal its activiiies comply with their federal. state/pravince
and local laws. The following specific infarmation is made for the purposa of complying with numaerous specific Fareign

ragulaticns.

Apistralia

Trls product is not classified a5 hazardous according to oriteria of Worksafe Australia.
‘iracnem has reviewed Australia's List of Hazardous Substances and Auslralia’s Standard of
the Uniform Scheduling of Drogs and Poisons and determined Lhal ne isgredient in this
preciuct is listed in either lsing. We have also verified with MICHAS at the Australian Mational
Gocupational Health & Safety Commizsion [MOHSC) thal all of the components in lhis
formulalion are listed i the Ausialian Inventory of Ghemical Substances [A1IC3) ana that no
antificaticn will he necessary under the Industrial Chemicals (Motification and Asssssment)
Act 1980,

Canada

Man=controlland wndaer WHRILE,

Eurapaan Urnion

Al materialz in this formulation are EINECS listec, Nal a hazardaus preparation acconding to
tha EC-Directive B5/3r2'EEC.

Expenmenzal Commensal Frining Clesnsr WP 2517

Fammulatizn Mo, 2520

AT
Page 4 of 4

Bawsine Daiss
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4 Honar ErgHney Tatapnons; SOB.8551181
CHEMTREG: | -SO0-L2 $4300

l MSDS [Material Safety Data Sheet /  Hiwitiameia

Crisbsh VS aned Cainass

_1 A Chamires: TORSIT3ETT
From: Wallinckradt Saker, Ine. i v | Mallinckrodt —
Bakes E: CHEMTHES, CARUTER ard Mairal

22 Rad School Lank L d ' CHEMICALS & | Gt ambegenay et i b

Fhllipaburg, HJ 05965 o cobid ey I dn 2 S i o] e R
mwn:pl.w‘&i.n‘pﬂﬂnanmwi
wnhing dwmis

Al ncner ey quetites should s darpeiad o CLazenor Senvite [1:800-602-2537) Ion ascianc

ACETONE

MEDS Number: A48 = Effective Date: 04403

1. Product Identification

Synonyms: Dimethylketone; 1-propanone; dimethylketal
CAS Na.: 67-84-1

Malocular Weight: 58.08

Chentical Formula: (CHI2C0

Product Codes:

I.T. Baker; $356, 5380, 5805, 9001, 9002, $H3, G004, 5005, 9004, 3007, 9008, 9009, B010, DOLS, 9036, o125, 054, 9T,

Al34, Vaad
Wallinckeodt: G018, 2432, 2435, 2437, 2478, 240, 2443, 2443, 2850, Ha31, H3E0, HOBY

2. Composition/Information on Ingredients

Ingradient CAS Ko percent  Hazardous

AgmLons §7-64-1 49 - 100% Yax

3. Harards Identification

Emergency Chvervicw

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE.
HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY
TRACT. AFFECTS CENTRAL NERVOUS SYSTEM.

AT, Buker SAF-T-DATA™ Ratings (Provided here for your convenience)

Health Rating: | - Shght

hutp:fiwea jthaker comy msdel AN446 htm gr1502
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ATETONE Page 2 of 7

Flummability Rating: 4 - Extreme (T lammable )

Reactivioy Rating: 2 - Moderate

Contace Rating: [ - Slight

Lahb Procective Equip: GOGGLES; LAB COAT, VENT HOOD; PROPER GLOWES, CLASS B EXTINGLUISHER
Storage Color Code! Red (Flammable)

Fotential Health Effects

Inhalation:

Inhalation of vapors iritates the respicatory tract May cause coughing, dizziness, dullness, and headache. Higher
concentrations can produce central nervous system depression, nareosis, and unconsciousness,

Ingestion:

Swallowing small amounts is not likely o produce harmful sffects. ngestion of larger amounts may produce abdominal
pain, nausea and vomiting Aspiration into hings can produce severe Jung damags and is 3 medical emergency, Other
symptoms e expectad o paralle] inhalation.

5kin Contact:

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

Eye Contact:

Vapers are iritating to the eves. Splashes may cause sevére imitation, with stinging, iearing, redness and pain.

Chranic Exposure:

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

Aggravation of Pre-existing Conditions:

Use of alcoholic beverages enhanees toxic effects. Exposure may increase the toxie potential of chlornated hydrocarbons,
such as chloroform, wichloroethane.

4. First Aid Measures

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

Ingestion:

As.?:limlinu hazard. if swallovsed, vomiting may occur spontanenusly, but DO NOT INDUCE. If vomiting ecwurs, kesp
bead below hips to prevent aspiration into Jungs. Never give anvthing by mouth to an unconscious person. Call a physician
immadiately,

Skin Contact:

Immediztely Nush skin with plengy of water foe at least 15 minutes, Remove contaminated clothing and shoes. Get medical
altention. Wasl clothing before reuse. Thoreughly clean shoes before reose.

Eye Cantase:

Immediate v Aush eyes with plenty of water for ar beast 15 minuzes, lifting upper and lower eyelids occasionally, Get
medical attention.

5. Fire Fighting Measures

Flre:

Flash point: -20C {<F} CC

Autaignition tempersture; 463C (B69F)

Fiammable limits in air % by volume:

lek 2.5; uel: 12.8

Extremely Flammable Liquid and Wapor! Yapor may cause fash fice.

Exzplosion:

Above flash point, vapor-air mixtures are sxplosive within lammable limits noted above. Yapors can flow along surfaces
1o dlistant ignition soueca and fash back. Conmct with strong oxidizers may cande firs, S¢aled containers ray fupree when
heated. This material may produce a floating firs hazard. Sensitive (o static discharge.

http:/fwoarw. jthaker com/mad s 40446, him 8/15/02




ACETONE Fage 3 af 7

Fire Extinpuishing Medla:

Dry chamical, wleohol foam or carbon dioxids. Water may be ineffective. Water spray may be used to keep fire cxposed
containers cool, dilute spills 1o nonflammablz mixrures, protect personnel attempting to stop leik and disperse vapars.
Special Information:

[n the evens of o fire, wear full protective clothing and MIOSH-approved self-contained breathing apparams with full
Facepisce operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Vemilate area of Teak or spill. Remave all sources of ignition, Wear appropriaste personal profective equipment as specified
in Section 8. lsolate hazard area. Keep unnecessary and unprotected personngl from entering. Contain and recover liquid
when passible, Use non-sparking tools and equipment. Collect liguid in an appropriate container or absorh with an nert
material (&, &, varmiculite, dry sand, eart), and place in a cherlical waste container. Do not use combustible materials,
such as saw dost, Do nat Fosh to sewer! [f 2 lezk or spitl has oot igaited, use water spray to disperse the vapors, 1 protect
persannel amempring o stap leak. and te flush spills away from ¢xposures. LS Repruiations (CERCLA) require reponing
spilis and releases to soil, water and air in excess of reporiabls quantities. The toll free number for the US Coast Guard
Marional Response Center is (300) 424-8802

1. T. Baker SOLUSORB(R) solvent adsorbent is recommiended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a ¢ool, dry well-veotilatzd Tocation, eway from any ared where the fire hazard
may ke acute, Outside ar detached storge is preferred. Segarace from incompatibles. Containers should be bonded and
zrounded for reansfers to avord static sparks. Storage and 12 areas shauld be Mo Smoking areas. Use non-sparking type
tonls and equipment, including explogign peoof ventilation. Containers of this material may be harardous when empty
sinee they retain produst residues {vapors, liquid); observe all warnings and precaistions listed for the product

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

Agctone:

05HA Permissible Exposure Limit {PEL)X
1000 ppen (TWA)

SACGIH Theashold Limit Valos {TLY):

400 ppm (TWA)Y, 750 ppm {STEL) A4 - not classitiabls as 4 larnan carcinogen

Ventllation System:

A svelem of local andfor generul exhaust is recommended i keep employet exposires below the Airborne Exposure
Lirmits, Local exhaust ventilation is senemlb peeferred because it can conerol the emissions of the contaminant at its
source, prevenling dispsrsion of it into the general work area. Please refer io the ACGIH decument, industeial Fentilaiion,
A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

[fthe txposure limit is exceeded, 2 half-facs ocganic vapor respirator may be worn for up to ten limes the axgosure limit or
the maximum use conéenteation speci fed by the appropriats regulatory agency or respirator supplier, whichever is lnweast,
& full-face picee erganic vapar respirator may be wom up 1o 59 times the expasure limit or the fraximum use
cuncentration specifisd by the appropriate regulatory agency or respiratar supplier, whichever is lowest. For emergencies
o instances where the gxposure levels ars not known, use a full-face pisce pogitive-pressure, air-supplied respirator.
WARNING: Air-purifying respirators do not protect warkers in oxygen-deficient atmospheres.

Skin Protection:

Weir impervious protective clothing, including boats, gloves, lab cost, apron or coweralls, as apprapriate, to prevent skin

hittpsdiweaow, jibaker comdmesd s aldd6 hum Br15A02




ATETONE Pape 4 of 7

Contact.

Eye Protection:

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

9, Physical and Chemical Properties

Apprarance:

Clear, colorless, volatile liguid,
Cdor:

Frugrant. ming-liks

Salubility:

Miscibie in all propoctions in water.
Specific Gravity:

079 @ 20C/aC

pH:

Mo intormation found.

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

BHoiling Foint:

56.5C {133F) @ T60 mm Hg
Melting Polnt:

-R3C (-139F)

Vaper Density (Air-11:

0

Vapor Pressore (mm Hgl:
400 (3 3950 (L04F)
Evaporation Rate {(BuAc=1):
-

10. Stability and Reactivity

Stahility:

Stable under ordinacy <onditiens of use and sworage.

Nazirdoeus Decom position Produets:

Carban disxide and carbon monaxide may form when heated io decompogition.

Hazardons Polymerization:

Will not oceur.

lncom patibilities: i
Cancentrated nitric and sulfuoric acid mixmires, oxidizing materfals, chlomforn, alkalis, chioring compounds, acids,
potassium b-butexide.

Conditions to Aveid;

Heat, flames, ignition sources and ingempatibles.

11. Toxicological Information

Ol rar LOSG: 5800 medeg; [nhalation rar LC30: 50,100mg'm3; Iriztion aye rabbit, Sendard Draize, 30 mg seves;
investigared as a tumorigen, mutagen, reprodoctive afféctor.

hitp: fwwew. jtbaker comfmsds/A 0446, fitm 8/13/02
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-—=NT? Carclaogen—--
Ingzedizns KooHT Racicipataed IARC Catagory

12. Ecological Information

Eovirenmental Fate:

When released into the soil, this material is cxpeeted to readily bicdegrade. When released into the soil, this material is
expected 1o leach into groundwater. When relessed into the spil. this materal is epected o quickly evaporae. When
releiced into water, this material is expected ta readily biodegreds. When released to water, this malerial is expested (0
auickly evaporme. This material as a log octanel-warter partiticn eoefficient of less than 1.0. Thiz material is not expected
to sirnificantly bicaccumulare, When relessed into the air, this material may be moderstely degraded by reaction with
photochemically pruduced hydroxy! radicals. When released inta the 41t this material may be moderately degraded by
photpiveis. When released into the air, this material is expected to be readily removed from the ammosphens by wet
deposition.

Environiiental Toxicity:

This material is not expected 1o e toxic to aguatic fif. The LCH96-hour values for fish are over 100 ;g1

13. Disposal Considerations

Whatever cannot he saved for pecovery or reeycling should be handled as hazardous wast and senttoa RCRA approved
incinerarar or dispoged in & RCRA approved waste facility. Processing, use oo contamination of this product may change
the wasie ranagement options. State and lecal disposal regulations may differ from federal dispasal regulatians. Dispose
of container and unused contents in aceordance with federal, sate and lncal requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Fropec Shipping Name: ACETONE

Hazard Class: 1

NN UN1080

Packing Group: [1

Information reported for product/size: 330LB

International {Water, LRLOL)

Proper Shipping Name: ACETONE

Hazard Class: 3

UMM Az LN LO9D

Packing Groug: 10

Information reparted for productisize: 150LE

15. Regulatory Information

————— -=%Chemical Invancory SEAEuS - Fapf lls=s=----——S—ccesmsm=-mmooomm2Rmoms T
Ingradient TSCA EC Japan Australia
hitp:#www jibaker.comimsds! AQ446 htm 8/1502
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Acesane | a5 Aes Tas Tes
———————— VoRemical- Tovearary SHalus < FATf disrroposps s stsmummamenmr o omensnn
==Canada--
T3L HOSL 2
AeeTane (BT-B1:1) ¥as Yan  No Yaa
—————— -hFedsral, Stspe & Insernanionial Regulariond = Fart Ih---—-e-e-cmecooo
-SARR - ——--—- SARA 31F=c=en-
RE TPD Lizt <{hemizal Catg.
Boezans [BT-E4-11 Ha ¥a Tas Ha

amm———— Faderal, State & Iaternationzl Regulations - Paphk le-==-s--c--—--o-—

=ECRL- -TECA-
CERCLA 261.33 g:d)
AcaTons (ET-E1-I] 5003 aqnz i
Chemical Wespons Conveantion: He TECA 12[bli  Yes COTR: Yas
gpAA 311/312: BAcute: Yes Cheonic: Ho fire: Y2a Prassuta: Ho

Eaactivily: Ha tPura  Liguldl

Anstralian Hazchem Code: 2[Y]E

Poison Schedule: No information found.

WHMIS:

This M3DS has been prepared according to the hazacd criteria of the Controlled Products Regulations (CPR) and the
WSS conlaing all of the information required by the CPE.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0

Lab+! Hazard Warning:

DANGER! EXTREMELY FLAMMABLE LIQUTD AND VAPOR. VAPOR MaY CAUSE FLASH FIRE. HARMFTIL
[F 8%AL LOWED OR, INHALED. CAUSES IRRITATION TO SKIM, EYES AND RESPIRATORY TRACT. AFFECTS
CENTRAL NERYOUS SYSTERL

Label Precaytinns:

Keep away from heat, aparks and flame.

Keep container closad.

Lse onby with adequate ventilation.

Wash theroughly atter hundling-

Avenid hreathing wapor,

Avoid contact with eyes, skin and clething.

Label First Add:

Aspiration hazacd, If swallowed, vomiting may occur spontanesusly, but DO NOT INDUCE. If vomiting oceurs, keep
heac belaw hips to prevent aspiration inta hings. Never give anything by mouth 1o an unconscious person, Call a physician
immediinely, [ inhaled, rsmave o fresh air- 17 not breathing, give arificial respiration, 1§ breathing is difficult, give
oxygen. In case of conact, immediately flush eyes or akin with plenty of water for at least L5 minutes, Remove
contaminated clothing and shoes. Wash cluhing before reuse. In all cases, get medical amention.

Product Lse:

Laboratory Beagent.

Revision Tnformation:

Mo changes.

Drisclaimer: “
ama ‘ll‘""".-'.""‘-"-'.-‘.ft“‘II'I'...“‘..‘.'“‘...lll.‘i-.‘.’..‘""l-‘-..-..“'""---‘-"""".

http:#www jtbaker com/meds/AQ446.htm 8/13/02
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 VM&D Naphtha ¥V M & P 2270

http:farwew allprocorp.com/med=/K |l ean VMPWER, ¢ Im

HMATERIAL ZAFETY DATE SSERET
ATE FRIWTED: 33/15/2939 PRGE 1
Q0000000 ARFIL MILLER MED5 NG, LGS0

TIRFRS WMWE AZDERSE
ARER. » COMPAKY, THC. 2135 Channmel Avea.
Hemphis, UH O35
HHERSZNOY TELEPREOEE 31 EMERSENDY ONTACT

T L

Gion W.HM. Berr Techrizal Secv.
HOY TRFOGRMATTON

sea Sect
THVENTCRY ITEM F
SE2TE
PROOGCT MAKE

ZHERSEE

o 5 Lor additianal Frorgency Information
MIOAT, FORMILT

H

s BY REVIETON. TATS
i TF20/1%%2

2. DOMPCITTION/THRORMATION O IRSREDLENTS

TARITROGENTCITY
ERCENT Cani KETF ACGTH QOEAA TRRC
T PETROLEUN DISTILLATE SE-I100 G4742-80-83 W N M i
** DACKE TNGREDTENT CIONSIETS OF THE POLLOWING
WHMEF HRFHTHAM S5-1C0 BO3Z2-22-4 [ M ] ]

s | 3. RECOLATORY ZHEOEMATION
FAFOENRE LIMITS/REGULATCRY IHEDRMATION
RIPTTON REG.ARGCY D/ T2 STEL SELL  ERIN: PEL

PETHCLEUM DISTT
Al PRI MR HET H/E H HYE
Q5HE SR o Mk WAE M/ H M/E
VHGE CKAPHTHR noCIA PLE 300,00 MNAE NAE H HAE
QEHA DEE 300,00 400,00 NYE H NYE

APDITIONADL ZEGOIATOGRT TRFG

The time weightad average (THR value described berein is &
threshold limit walue LW Cas szmbanbished by MISTH.  The
mermissinlio exposuze liodt [(F=L] i= a w7 estalltahed by GRHE.
CALIMOENTA. (FRIFOSTTION: £05)

Ingredienta in this pradcol are nob listed on Californics's Lrop 65
Lizt: "Chemicala Enown Srale to Cousy Cancer ot Reproductive
Touicizy. ™

SEC, 313 SUrEFLLIEZR HCTIFIOMNTTON

The fzllowing information mosl e incluadoesd in
copded and distributed for this matarsal o
Thiz zroduscl conbaing oo chanicals =subject te the rsparling
raguiramaents of BREA TTT: Zacticn 313,

T bhe

15 that are

HSDS w3, 185

SECTLION . THFIREATIOH

CLEAN KRIE ADT

Pape 1 of 5

1312003
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This formula containz no known ozone degleting chemicals.
HAZARD COMMUNICATICK STANE
Thiz do nt. i85 prepasad in accordancs with ths OSER Eazard
CoTman i, un Standard (29 0T 2910,170380 0 This MSDS conteins
thirtaen 1131 secticis.

Hwdr A v b hharhhebhe hharhdsrhdarsdwrdrrrbt rrd b w b r ek et b by vk kv d ok

AR

4

The Folloed

i nffochs and/or Symptoms &¥2 not expested Lo be
axporicnoes by persens who use thiz product orozerly and acoording
bo ALT dpnsctractisns, praceationsz, and werninga; howswver, shkoold
tho produzt aser experisnce AHNY guestionable olloc SympL oms
Lhe product ober should Immadistely seek medical at an.

4. HRAARDS TDEMTIFLCRTZON

THRAALATION RCUTE EYFOEURE ZERRCLS

headachs, watering of eyves, irritation «l
drowsiness, nzusea, aad light kaadeceo
SUCe EAy fauss unconsciolsness.

ACOTE ZEFQETRT ETFICIE

Kty
Z¥E DCNTAOT OACITTE RXPOSURE EFFRECTS
M2y czuae drritation.
THEEETLON ACUTE EXIOSULE EFFEOTS
tul or fatal ewallawed . May canse noased, vomibing, gastreo-
intastinal irx tion, anc diavehai,

CERONIC EXUOSURE EXFECT
Reports havs associatad repested and crolanged ovorosposcra ta
solverts with nourclogical end other shysisclogica. damadqe. May
capse ki frricalion.

STONT,. CONMDITTONSG RGCRAVATIL

Rona Bocer;

SRIMARY ROUTE OF ERPLSURE

.;.
=]

bzuothing difficulty, move To 2ir
:n pEyygen or s2rctificizl respirasicn unt
apocar pe rendsred.

EEIN COMTACT

Wanh with smoap o and watasr,

E¥E COMTARIT

cen with large guarlitiss of waler Sor ot lesst
irritation Irom contact persists, gat maci L oabdan
o

maniagi

dapars. N

a5xls

b

inwizee vomiting, Call your poiszon control cantar, hospoilal.
Lass

3
M50hE ka, 1800

EMAYEANY T |
MOTE TG PUYSTCIRN

Thia farmala is regiscesed wizhk POLSLEDEX.

z nooontrel canter for furcher infarmalion.

Yaur Logel

hitp:Swosneallpeocorp.com/msd s Klean VMPWEB cfim 1241/2003
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HAZARD RATING J0ODRCE HHIS
HERLTH 2
FLAMMABILITY
BEACTIVITY

e e

o
7l

METHOZ

FLASH TULRY

30,00 F ool o
LOWIE EEPLOSLON LIMIT

c.n

CER 2L COMMERTE
CAHR FLAMMREILIT
EXTTMGETIAZNG M= §
1 carbon dicdide, dry powdeEr, or foam.
LEAATZHG PROCZDURZS
piratery srotestion should be oravidsd lor
fic in puildirgs or confinsd areas, Stosage
r: should be Rept cosl wWith water aps
are b ld-up,  Stay awey froc heads of contai
ve basn adpoasd Lo pbanse hest or flams.
LRE BMD Z¥PLOSION nEnG
OAMIER! :LAMMAELE VOAWNY PR HIAT, ISBARMED, FLAME, AND ALL OTHER
SOURIES OF 2 'LOB. Doonod
Extinguaish =11 flames and pila: thts, wnd turo off stovea,
hoabters, elactric motors ard all ather sourcos of ignition duxirg
usa and urntil oall VERorE are gobe. Dewars of tkic elactricity thaz
may e oo ralos by synthotic clothing and other sooroos.

ACCTDENT

ilaired ra

Lablarrs

Iigh

sk

TLEak-UE

Kean urnfcessacy paopla g

yi Lsolate hazard ares and cany sel=y.
- Youpmind, oul af Low sreas, aod wentlilats olpsad
entaring.  Ahel ol dignitiso sourozs: keep flaves, amokiog Flames
sut of hazard aresz. SMALT SPTILL3: cake up liquid with =and, sarih
»r other nenzomoustible absorbent maierial and place Zn a plast
seplalner whare appilicable. TARGY 2RTLLE: dike Zar shead of spill
for later disposal.

Fap brs ortaticn related apills conlac! Chemboec ot 1-BOO-424-95307
lezr erorgency assistanca.

stzte and Jederal

THL STORMRCE

Feen container —ightly clesed whon rob in use. Store in 2 coal,
iry - bomot atare necer flames or at elavated cemorratiron,
HAH
Read sarefully all caations and direclic
uze. amply container retalns resid

wIrnings even effer cantdiner is empiy,

wri product label before
fal low all Lak
aza of enoly

sainor

httpzifww allprocarpcommsds/Klean VMPWEB . cfim 120120605
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gocording fo 211 requlabions. Do not recss this coabainer,
SECTION 4, TRAHNSFORT IHEOBRMATION

TRANSFORTAT 10Y

Far 0L0O.T, informaticon, contach WoM. 3arr Tochnical Services

Javartmerl..

EAPCEUIRE COMTROGLES S PEIRAONAL FROTFOTION

VENTILATI0ON
Uze only with squala vontilation te pravent build-ug ol wvanors,
Open all windowsz and doors. Tse only with 2 cress wentilation al
moving fresh air across the wark srea. TF strong ofor iz coticed o
you eoxperience slight Zizzicess, lesdacha, nausea, or sye-watering -
STOF - wanbilation iz ipadeduate. Lgawe ares icmediacely.
FEZPIRATORY PROTECT 1OM

For DEER conbrolled work place and alher roguiarz vsers — Lze ooly
wWitn adoguabs vartilation under enginsered aic corlrol systems
designed Lo orevent cxceeding appropriate VLY. For pocasional usa,
whera engicezred air conlrol is neot faazicle. uvea properly mein-—
tained and proparly fitted KIQSH spproved respirator for arcan'o
selvent vapors, A dest mass doos nob provide proctecticn agains

] el

SEIN PROTECSTLON

Wiear impermeable glewes. Gloves coptamicated with procducl skauld bz
i rded. Ureomptly remcwve oiobhicg thas becomes sciled wibkh produck .
FY¥T PROTZCTICN

safety glasaed, chemiocsl goggles or Zzcs shlelds are roocommended

o szfeguard @gainsl pobtortial ewe contact, drvitation, or injury,
Conzact lendes should pab be worn while working with choemicals,
O FEOTECTION

Varivus applicaticon methods ear dictale uxe ol additisral proteccive
¥y eguipment, such s impermeatic asrons, ete., to minimize
sEurd. A sgurce of clean waters should be awailable in the work
FRGE o
MEDA NG 1AR40

SECTICK LG, EMPCSURE CONTRCLE JEERSORAL PROTEDTION
[CCHT TROED,

ares ros {luashking and skin. 2o not eal, d-ink, ar seoke in the
work area. ‘Wash hands thoroughiy after use. Before raiise,
thoraushly 2lesn any cloblhing or protesctive szuimment that has baan
aorila ed by pricr use. Discard any ¢lobtiing or other

orolact ive equipment that caonet he deconlaminabed, s=uch a5 ogloves

ar o sheons,

VOLATILE %: LOGC. OGO fwy wizight

AOTLING BOIWY: G Z242.00 F 11&6. 66 =
BEILING ZaNSS: 242 F — 3Co ¢

VAFOR DEH3ITY. [Air = 1.3

=aviar than aic

APOEATION RATE

Slawer than ether

BULK [ 4 5 b ] e

ibssgal at iR R

SPEOTOCREMICALLY BEAITIVR: WA

http:tSwwweallprocom com/msd s Flean VRPWER ofm 120172003
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MAE V.0 S,

748 grama per liter (excluding exempt =solwvenks & watern)
MRY, VAPOR PRESSURE

[of bhe V.C0.T.) 13mm Hg a2l 20 deqreas 0

BECTION 12, SUAHCLLITY AMD RERCTIVNITY

IHCOMPATIBILITIES

Incompatible with sloong oxidizing agenbs.

DECOMPCEITION

Necsmpasiltion may procducse carbon nonoxide end carbon dicwmids.
FOLAMIRTAATTOM: Will nob oocur.

HTABILLITY: Stabla.

SECTION 17, ADDITICKAL THFORMATTOM

IMPORETART KOTE

The informstien contained harein is preseobed in good Laith and
believsd to ks accourate as of the effoctive datc shawe above.  This
informatisn is furnished withoul swarcenty oF any =iad.  Bmeloysrs
shold Lg lifarmation orly as = supgplemsnt to othar

Lhilz
information gzthered by ther and cust make independont delarminabicn
af suizakility and comepletsness of infsomation f-om all sourcoes La @
adgura proper use of these mater-als and the s Ly oangd boallhoof
applovess . Any use of chis data and inforoation oust b determined
=y tha uBar to ke in zocordance with applicable fedoral, stalo and
Lozl lags and regulations.

EACE B
ME0O5 M3, 1650

LEGEND:

DPM = pariz per millisn

MG = milligrams per cubic meter
B/E or ME - none estaklished

51 =~ graater than

H/A or HA - nob applizable

TCC = tag ¢losed cup

TOC = Lag 'ai
PHOC = Pensay-Marcens closed cop

I1ZLH = Immediztely Dangerous to Lifs and Ee=alth

et B e )

hutpzdfwww allprocorp.comymsdsKleanV MPWEB cfm 12412003
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MATERIAL SAFETY DATA SHEET
Revigion Date: (7152004
MSDSANSIANSIEN 150000009149 argion 12.0

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name R Eastman(Th} EEP Solvent

Product [dentification Number(s) 12470-00, P1247000, P1247001, PI247002, PA247003,
P1247004, P1247003, P1247006, P1247007, P1247008,
P1247040, PA24T00%, P12470M2, P12470Ms,

| PA247014
Manufacturer’Supplier Eastman Chemical Company
Eastman Road
Kingspor, TH 37652
MSDS Prepared by Eastman Product Safety and Healih
_Chemical Name J-ethoxypropanoic acid, ethyl ester
Syhonymi{s) 12470-00 570209
Molecular Formula | CIH1403
_Malecular Weight 146,18 e
Product Use . solvant
OS5HA Status hezarous

Faor emergency health, safely & enviconmental information, call BO0-EASTMAN,

Far emergency transportation information, ¢all CHEMTREC at 800-424-9300 or call B00-EASTMAN.

| 2. COMPOSITION INFORMATION ON INGREDIENTS

(Tiypiea compnsilio is given, and It may very. A cemifcale of aralss can be provided, & aveishia ]

Wilght % Compongnt [ siry No.
=55 5% byl Sathowyprapionate TEIEOY
<0,05% farmeidehyde S0-00-0
=0.02% butylated hydroxyloluene (as inhibdar) 123370

3. HAZARDS IDENTIFICATION

CAUTION!

COMBUSTIBLE LIQUID AND WAPGR

FORMS PEROXIDES IF MATERIAL BECOMES UNINHIBITED
HIGH VAPOR COMCEMTRATIONS MAY CAUSE DROWSINESS

HMISE Hazard Ratings: Hesalth - 1, Flammabhility -2, Chemical Reactivity - 1
HIW S rating involves dels inferpretations ihal may vany fom company to company. They am imended onfy for

rapid, genaral identificelion of the magniiude of Ihe specilic hazard. To dea! adaquately wilh ihe ssfe hending of
this maieral, &ll the information comtainaed i Mits MEDS muws! be considansd. s

BCOFYRIGHT 2003 BY EASTMAN CHEMICAL COMPARNY
Wisit our webshte at ww EASTMAN, com o call 101-423- 2202000,
Page {
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MATERIAL SAFETY DATA SHEET
Revision Data: 071152004
MSDSANSIANSFENM 0000001149V ersion 12.0

[ 4. FIRST-AID MEASURES

Inhalatlen: Move to fresh air. Treat symptomatically, Get medical attention if symptoms persist,

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

Skin: Wash with scap and water. Get madicsl attention if symptoms ocour.

Ingesfion: Seek madical advice.

5. FIRE FIGHTING MEASURES |

Extinguishing Media: waier spray. carbon dioxide, dry chemical, feam

Special Fire-Fighfing Procedures: \Wear seff-rontained breathing 8 pparatus and protectiva claking,
Use water spray to keep fire-axposed contziners coal. USE WATER WITH CAUTION. Materal
will fioat and may Ignite on surface of water, Water may be ineffective in nghting the fire. The fire
could easily be spread by the use of waler in an area where the water could not be cantained.

Hazardous Combustion Products: carben dioxide, carbon monoxide

Unusual Fire and Exploslon Hazards: Forms peroxides af urknown stability & material bacomes
uninhibited. Combustihle.

|8. ACCIDENTAL RELEASE MEASURES

Use personal protective equipment. Eliminate all ignition sources, Absarb sl with vermizudite or other
inert material, than place in & container for chamical waste,

For Large Spills: Flush spill sres with water spray, Prevent runoff from entering dralns, sewers, or
streams. Dike for kater disposal.

| 7. HANDLING AND STORAGE

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

Prevention of Fire and Explosion: Keep away from heat and flame, Keep from contact with oxidizing
materizls, Keap inhibited. Minimize exposure to air. After opening, purge containar with
nitragen before reclesing. Periodically test for paraxide formation on long-termn starage,
peroxide formaticn is suspected, do nat open or meve cantginer, Do nat gllow to evaparzte to
near dryneas. Da net distill to nesr dnmess.

Storage: Kesp container closed,

Additional Information: Store sway from heat and fight.

[8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Cauntry specific exposure limits have not been astahiizired or are not applicatye unfess fistod Below.

ETHYL 3-ETHOXYPROPIONATE

SCOSYRIGHT 3003 BY EAETMAN CHEMICAL COMDANY
Visit our webaite al www EASTMAN.com ar call H0T-433.039. 2000,
Page 2
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MATERIAL SAFETY DATA SHEET
Revision Date: Q7/15/2004
MSDSANSIVANSHENA 50000001145/ Version 12.0

Eastman Chemical Company cccupational exposure limit:
Time Weighted Awerage (TWA): 50 ppm,

Eastran Chemical Company occupational exposure limit:
Shart Term Exposure Limit (STEL): 100 ppm.

Ventilation: Good genersl ventilation {typleally 10 gir changes per hour) should be used. Ventilation
rates should be matched o eonditions, If spplicable, use pracess enclosures, lacal exhaust
ventifation, or other engineering controls fo maintain airbome levels below recommended
exposure limits, |f exposure imits have not been established, maintain sirbome levels o an
acceptable kaval,

Respiratory Profection: If enginesring cantrols do not maintain airbome concentrations below
racommended exposure limits (where applicable) or 1o an acceptable leval (in countries where
exposure limits have not been established), an approved respitator must ba wamn. [0 the United
States of America, If respirstors are used, a proegram should be instituted to assure compliance
with CX3HA Standard B3 FR 1152, January 8, 1988, Respirstor type: Air-purifying respirator with
&n appropriate, govemment approved (where applicable), sir-purifying filker, cartridge ar
canister. Contact health and safety professional or manufacturer for specific information,

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

Recommended Decontamination Facilities: eye bath, washing facilities

[ 8. PHYSICAL AND CHEMICAL PROPERTIES = =}

Physical Form: liguid

Color: colorless

Qdor: ester, pungent

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 Point: 185 *C

Evapotation Rate: 0.12 [n-buty| acetata =1

Viscosity: 1.20 mPa.s (25 *C) ,

Solubility in Water: 259/l

OctanclWater Partition Coefficient: P-22.4; log P: 1.35
Flash Point: 59 *C (Setaflash clased cup)

Autoignition Temperature: 377 “C (ASTM EG59)
Thermal Decomposition Temperature: (HPOTA) Mo exotherm to 400°C

| 10. STABILITY AND REACTIVITY

Stahility: Stable. Farms peraxides if material bacomeas uninhibited.
Incompatibility: Material reacts with strong oxidizing agents.
Hazardous Polymerization: Will not accur.

[11.TOXICOLOGICAL INFORMATION =

RCOPYRIGHT 2003 BY EASTMAN CHEMIGAL COMPANY
Wislt our webisite 2t wanw EASTMAN.cam or call 001-423-229-2000,
Page
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MATERIAL SAFETY DATA SHEET
Revigion Date: D7/ 52004

MEDSANSUANSIEN50000001149/Version 12.0

Acule toxicity dala, If sveiiable, are listed bolow. Addiional faxicity dsta may be availabie on reguast,

Oral LD-50:(male rat) =5 000 mofkg(highest dose lested)
Oral LD-50:{fermale raf) 4,300 mo/kg
Inhalation LC-50: {rat) € hours: = 1000 ppm (highest concentration tested)
Dermal LO-50: { guinea pig) = 20 mifkg (highest dosa tested)
Skin Irritation {guinea pig) slight
Eye |mitation (rabbit) slight
Skin Sensitization: {guinea pig) none
— - — -
| 12.ECOLOGICAL INFORMATION B =i

Acule toxicily data, If available, sre fisted beiow. Additional toxicily dats may be availzhle on raqiast,
This material s readily biodegraded and Is nat likely to bicconcentrate.

Oxygen Darnand Data:
BOD-5: 370 malg
BOD-20: 560 mofg

COD: 1,520 malo
ThEOD: 1,470 majg

Acute Aquatic Effects Data:
5B h LC-50 (fathead minnow): 50 mgh NOEC: 25 mg/l
48 h EC-50 (Daphniz magna): = 480 mgdl  NOEC: 470 mad
72 h EC-50 (Selenastrum capricornuturm}: = 115 magyl

| 13.DISPOSAL CONSIDERATIONS

Discharge, treatment, or disposal may be sublect to national, state, or local laws. Incinerate. Sings
emptied cantainers retain product residus, follow label wamings even aftar container is empliad.

[ 14. TRANSPORT INFORMATION i ™

Importart Note: Shipping deseriptions may vary based on mode of fransport, quantities, package size,
amdfor wrigin and destination. Consult your company's Hazardaus MaterialzDangarays Goods expert for
infermation specific to your situation.

DCOPYRIGHT 2005 BY EASTMAN CHEMICAL COMPANY
Wisit ourwebsite at wanw EASTMAN com or ol 001-423-2278-2000.
Fage4
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MATERIAL SAFETY DATA SHEET
Revision Date: 07/15/2004
MSDSANSIFANSVEN/ 50000001148 Version 12.0

DOT {USA)

Class combusiible liquid, Packing group (1l for guantithes of 450 Hes {118 galleas) or more; not
regulatad for smaller quantilies
]

Marine paollisant:
Fossitia Stipping Descrpliomfs):
not regulated

Esters, n.o.s. (ethyl 2-ethoegypropionaie)
combuestible Bquid UM 1D

Esters, n.oos. (el 3-ethoxypropionata)
cornbustible iquid  UN 3272 il

Sea - IMDG {Intemational Maritime Dangerous Goods)

Paszitle Shipping Descripfion|’s):

ESTERS, N.OLS, {ethyl Z-ethoxyproplonste)
3 UNsavz N

Air - ICAD (Intematicnal Civil Aviation Drganization)
Possible Shipping Deschptions):

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

15.REGULATORY INFORMATION

This product has been classified in aceardance with the hazard criteria of the Controlled
Products Regulations and the MSDS cottains all the nformation required by the
Controlled Products Regulations.

VYHMIS (Canada) Status: contrafed

WHMIS (Canada) Hazard Clagslfication: B3

RCOPYRIGHT 2003 BY EASTMAN CHEMICAL COMPANY
Visit ourwebsite at wanwr EASTMAN.com ot call 0014332333040,
Fapga §
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MATERIAL SAFETY DATA SHEET
Revision Date: D7/15/2004
MSDSANSTANSENI150000001148Version 12.0

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

SARA 313: none, unless listad balow
Carcinogenicity Classification {components prasent 3t 0.7% or more): none, unless fisted halow

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

D3L (Canadian Domestlc Substances List} and CEPA {Canadlan Environmental Protaction Act):
This praduct is listed an the DSL. Any impurities present in this product are exempt from fisting.

EINECS {European Inventory of Existing Commercial Chemiecal Substances): This product is
listed en EINECS or ctherwise complies with EINECS requirements,

AICS [ NICNAS (Australian Inventory of Chemical Substances and National Industrial Chemicals
Notification and Assessment Scheme): This product is listed on AICS or otherwiss complies
with MIGHNAS.

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

ECL (Korean Toxic Substances Confrol Actl: This product Is listed on the Korean Invenftory ar
ctherwlse complies with the Korean Toxic Substances Contral Act.

| 16.0THER INFORMATION

Wisit our wehsite at www, EASTMAN, com or call 004-423-239-2000.

Tta Inforristion conteived hersin is based on curent knowledge and expenterce; no responsiblity is
accepted fhat the information fs sifficiant or comect in all cases. Users showld consider these datz only
a5 a supplement to otfiar information, Users should make fndependent determinations of suitabify amd
complefeness of informalion from all savrees fo asswe propor vse and disposal of these maferals, the
safedy and health of employess and cusfomers, and the protaction of fhe environmeant,

LCOPYRIGHT 2005 BY EASTMAN CHEMICAL COMPHNY
Wit our website at wisw EAS TRAN. o or call 004 -423-279-2000.
Faga &
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PROOUCT NAME: BRULIN 1290 GD
FRODUCT KUMBER, 301008

PAGE 1 af 2
MATERIAL SAFETY DATA SHEET
Per 28 CFR 19101200 DATE PREFARED | 10242
SECTION L
BRULIN & COMPANY. INC.  P.O. BOX 270, INDIAMAPOLIS, M 46206-02¢0  (317) 9233211
WEST COAST FACTORY
Rizhmond. Califarnia
24 HOUR EMERGEMCY NUMBER
CHEMTREC 1-8B00-424-2300
Haalth: 1
DENTITY (A lisled on label): HMIS HAZARD BATIMNGS: Flammzhilive
BRULIM 1990 GD Razctivity: [
SECTION Il - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION
Hazardaus Componznts ACCIE [ITHER LIMITS
_(Specific ey ardty Comman Mame(s) (AE & OEHA PEL TLA-TH RECDMMENDED  PERGERT

Thiz product conlging na hazardous sheminal substarces ab LIS o mees lissed i 2% CFR 191001200 or AQGIH Theashele Limil Values Alse this
pricust mankaing g cergnogens sL01% ar mons lisled i MTR Arraal Haped o0 Candnogers 1ARE Monzgrephs, ar 2 CRR 151000, Mo cnmpanenis
of iz posducl 2ra subiect 13 ha rapoting requiramants of Seclicn 393 ot Tha Emangancy Flarang anc Commnriy Right-To- e Sctef 1R

SECTION Il - PHYSICALICHEMICAL CHARACTERISTICS

Briling Point: 2i2F Spacilic Gravity (H20-1): 1.067

Vapor Pressure (mmeg): Asprox 17 @ 85 F. Maling Poirl: Appros. 30 F
Waper Density (ar=1): Agprox, 0.6 Evanoratian Rate (wawmei): 10
Zelubihity in Water: Complets

Appearanca and Odor; Water white, mild ader,

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Methed Used): Mone

Flammahle Limits LEL MA LEL MA
Extinguizhing Madia: Mons
Specizl Fira Fighting Procedures: Full prefective equipmeant ineluding seli-cantained breathing apparatus should

b= used,  Durng emergensy condifions. avarexpasure io desomposition
produsts  may cause & healih hezard.  Symptoms may not be immeadiately
apparent, Gel medizal atention,  Water may be used {0 cool and protect
closed containers exposed (o extreme heat.
Unuzual Fire and Explogion Hazards:  None known. Closed containers may explode (due 10 buikd-up of pressure)
when expased to extreme heat,
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PRODUCT NAME: BRULIN 1930 GD
PRODUCT MUMBER: 201008

PAGE & of 2

SECTION ¥V - REACTIVITY DATA

Stability Unslable  Sfable X

Candifions 1o Avoid: Freezing

Incompatibility (Materiale 1o Avaid): Btreng acids and oxidizars.

Hazardaus Decompaosition or Byproducts: Carben menoside, Carbon dioxide, and oxides of sulfur,
Hazardous Polymerization: May Oecur ___ May Not Ocour X

Conditions b Avaid Nens

SECTION VI - HEALTH HAZARD DATA

Raulais) of Enry: Imgestion? Mo Skin? Yes Inhalaion? Mo Eyes? Yes
Hezlth Hazards [Acute and Chronic)  Direcl sye contact and prolonged ar repoated skin conizcl may cause irmfation
e A% TEdNESS
Carcinagenicity: NTP? HMa  IARC Menographs? Mo OSHA Regulated? No
Signs and Sympioms of Exposurs: Iritation as noted abeove
Medical Conditions Generally Aggravated by Exposure: Mong Known
Emergancy & First Ald Procedures:
Eve Conlact  Flush with large amounis of watar fee 15 min. lifing uppar & lower lids oocasionaily. Gol
medical attantion.
Inhalaticn: Ramowa o fresh air,
=kin Contact Wash with mild soap and water. Hemove contaminaied clolhing and launder bafore relse, IF
imitation persisis, consult a physician,
Ingesiion: If consciouz, dilute by giving Z glasses of water. Gel immed late medical atention.

SECTION VIl - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps o be Taken in Case Material is Released or Soillsd: Abzorb on sofid absorbant ard shovel into conlainers
for dispasal.

Wasie Disposal Method: Dispose accarding ta Federal, State and Lacal Laws and 40 GFR,

Precautions 1o be Taken in Handling and Storing: Siore between 40 and 110 F.

SECTION VI - CONTROL MEASURES

Respiraiory Prateclion (Speciy Type): Mol normally required.  However, if patential for overexaceurs exists, wedr a
MIQSHIMSHS approved respiratar,

Wentilation: tdechanical (General): Suficent

Protective Glowves! Recommandad (Hubber)

Eye Pratection: Safety glasses. safaly goggles, or ull faca shigld recommended.

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

WorkiHygienic Praclices: Usa only with adequate ventilaticn  Aveid breathing wapor and mist. Ayvoid Contact
wilh skin and eyes. Do nel ke internzlly. Wash thoroughly afier hardling.
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Chemetall Oakite

ARDROE 405-W
GENERAL PURPOSE CLEMNER
OAETTE PRODOCTS, INC.
4 MEMBER OF THE CHEMETALL GROUP
S0 VALLEY RCADL, BEREELEY HEIGHTS, NJ 07922
[BOD) B52E-4473/ (908)464-6300

CHEMTREC EMERGENCY TELEFHONE: 800-424-3340

EEESEEE S CSSCSCoSSSS S S oSS oSS S S SSEEmES oSS =—-——=S S aESESEEm—————==—

S e e e e e - -

EXPOSURE LIMITS TO ATR

COMPONENT (3) ; WT % CAS NC. ACGIH O5HA
TLWV PEL

Fropylens Glycol <10 E131-E6-8 MWD ND
n-Butyl Ether 4 5
Tall 9il a-5 A0G2-25-4 5 mg/fm 5 mgfm
Alkyl Phenol Ethoxylate 4-§ 9016-45-3 NI wo
Moenoethanolamine 1-2 141-43-5 3 ppm i pom

*Subject to the reporting requirements of Section 313 of Title IIT of
the Superfund Amendment and Reauthorization Act of 1386 and 400FR
Part 3I72.

II. PHYSICAL DATA

SRS S EE S s e e R E S S e R S R R RN O e s S S e e e e e e e ey e

MELTING POINT: Approx. EZOE SPECIFIC GRAVITY: 1.01

BOILING Point: Approx. 212°F SOLUBILITY IN WATER: Complats

VAPOR BRESSURE {(mm Hgl : Similar o EVAPORATION RATE [Buhc=1]; =1
wacer

VAPOR DENSITY [ARir=1}: =1 PH: (50% SCOLW):12.6

ODOR: Mild solvent odor AFPEARANCE: Blue liguid

VOO [GM/L): T8 VAPOR PRESSURE OF WO (MMBEGE) @ <

FLASH POINT: =200 METHOD USED: P.M.C.C.
AUTOIGHITION TEMFERATURE: NG
FLAMMARBL.E LIMITS: IJPPER;: ND LOWER: WD

EXTINGUISHING MEDIA: Dry Chemical. CO,.
FIRE AMD EXFLOSICN HAZARDS:
Moderate fire hazard when exposed bto heat or flame.

SPECIAL. FIRE FIGHTING FPROCEDURES:

Wear self-containsd bBreathing apparatus. Use water to keep
fires-exposed containers cocl and ta flush spills away from fire. In
the case of large fires zlso cool surrounding equipment and
structures with water,

IV. REACTIVITY:

STABILITY s Stapter @ ... T
CONDITICHNS TO AVOID:- See Below
MATERTAL SAFETY DATA SHEET 1
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ARDROX 405-VF
GENERAL PFURPOSE CLEANER
HAZARDOUE DOLYMERIZATION: Will Mot Occour

INCOMBATIBILITY :
Serong oxidizing and reducing agents. Strong acids. Strong alkalies
[guch as sodium hydroxide) ,and alkali metals. Reactive metals,

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

=====|F==|u1’:“‘--'|.-'========================:|.r|=============:=un-===========|..-.:
V. ENVIRONMENTAL AND DISPOSAL IRFORMATION:
====HBHF:I:lrI:==========================:-H=¢===============:.-============-4-
ACTICHN TO TAKE FOR SPILLS/LERKS
CAUTION:
Use appropriate protective and safety equipment. Se=e Section VIIT of
this Material Safety Data Sheest for handling precautions.
SMALL SPILL:
Mop up or =cak up with non-combustible absorbent inorganic material.
Transisr to DOT-approved container.
LARGE SPILL:
Evacuate gpill area of unprotectsd personnel. Contain by diking with
non-combustibhle absorkbent inorganic materizl. Prevent runcff from
entering sewsrs, storm drains, surface water, and soil. Transfer
contaminated absorbent to a DOT-approved container.
WASTE DISPOSAL INFORMATION:
Consult appropriate federal, state and local regulatory agencies tao
ascertain proper disposal procedures.
NOTE :
Comply with all applicable government regqulations on spill reporting
and handling and disposal of waste. Empty containers can have
residuss, gases, and mists, and are subject to proper waste
disposal,
VI. HEALTH HARARD DATA:
ROUTES OF ENTRY:
BEREATHED:
4 single prolonged {(hours) exposure of one compansnt may cause
respiratory irritation. High vapor concentrations ave irritating to
the nose, throat, mucous membrane, and lungs, may cause headaches,
dizziness, sleep (anesthesial and mway have other CENTREAL NERVOUS
SYSTEM effects.
SKIMN CONTACT:
SKEIN AB3ORPTICH:
Component (2] are raadily sbsorbed through the skin and are moderately
toxic., EBffects mav ke similar bto bhose described under other
categories in this sescktion.
MATERTAL, SAFETY DATA SHEET o o
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ARDROEX 405-V
GENERAL PURPOSE CLEANER

EYS CONTACT:
May cause zsvere irritation with corneal injury which may rzsult in
permanent impairment of vision or even blindness.

SWALLOWED

v component (5) of this product is toxie. Swallowing a component (=)
may cause borns of the mouth and throat and irritation or ulesration
to the scomach and intestines. Swallaowing a component (2} may cause
headache, nauses, vomiting, weakness.

SYSTEMIC AND OTHER EFFECTS:
Repeated excesgive exposfure may injure the LIVER and XIDNEY.

MEDICAL CONDITIONS AGGRAVATED:

Component (s} of this product may aggravate pre-existing lung
ipulmonary) diseszse. Perscns with pre-existing skin conditions may
be susceptible o the effects of a componentis}l of this product.

SUSFECTED CANCER AGENT: Ho
FEDERAL QSHA Ch OSHL NTE InRe
No W Ho No

TARGET ORGANS, OTHER THAM THOSE IMPLIED RBY ROUTES OF ENTRY (I.E.,
BREATEED, INCLUTDES RESPIRATORY TRACT AND LUNGS! ARE CAPITALIZED.
CALIPOENIA OHLY: FROPOCEITION &5

This product ceontains a chemical (3) knewn to the State of califarnia
Lo cause cancer or raproductive toxicity . These are trace amounts
found in normal technical grade industrial materials and are not
delibperately added to tha product.

BREATHED

Remove victim to fresh air at once. If not breathing, give
mouth-to-mouth resuscitation. If breathing is difficulk, GQET
IMMEDIATE MEDICAL ATTENTION. Keep victim warm and at reat,

SHIN:

ash skin immediately with leots of saoap and water. 1If clathss and
shoes are contaminated, remove and wash bhafors reuse., Get medical
attention if ill effeck or irritation develops.

EYES:

Wash eyes immediately with running water for szt least 20 minures. Usze
fingers to assure that eyelids are separated and that eys is being
waghed. Lift the lowsr and upper lid occasisnally,. GET IMMEDIATE
MEDICATL, ATTENTION.

SWALLOWED:

MATERTAL SAFETY DATA SHEET it i
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ARDROX 405-V

GENERAL PURPOSE CLEANER
BO NOT IMDUCE VOMITING. If vomiting spontaneously ccocurs, do not
allow womitus to be breathed into lungs, Keep victim's head below
his hips. Call a physician and/or transport co emergency medical
facilirty immadiately. The dacision of whether to induce vomiting or
not should be made by a physician. If lavage is performed, suggest
endokrachsal and/or ssophageal control. Dangsr from lung aspiration
must be weighed againat toxicity when considering empoying the
stomach. Corrosive: May cause stricture. If widtim is conacious,
give large amounts of water. Do not actempt to give f£luids to
unconacious vietinm.

WOTE TO PHYSICIAN:

Supportive care: Treatment baszed on judgement of physician in
responga bo reackbtiona of patient. If burn is pregent, treat ap
thermal burn after decontamination. Mo specific antidote.

VENTILATION:

Control airborn concentrations below exposure guidelines (Sectbien I)
with MECHAMICAL VENTILATION, if necessary. local =sxplosicon-proof
EXHAUST VENTILATION may be necessary for some aperations.

RESPIRATORY PROTECTION:

Atmospheric lewels should be maintained below exposure gquideliines.
When respiratory protection isa required for cartain cperations, uss
a MSHA/MIOSH approved filtcer type respirator used in accordance with
the reguirements of 29 CFR 1910.134. In confined or poorly
ventilated arsas or for emergency ard obher conditions whers the
exposure cuidelines may be greatly excesded, use an approved
praitive-prespure, self-contzined breathing apparatus or air line
supplied respirator.

EYE PROTECTION:

Contact lenses should not be used. Suggested proteckion is safety
glasges, bubt where contact with liquid is likely. chemical goggles
and face shields are recommanded.

SKIMN PROTECTION:

Impermeable gloves are recommended. When prolonged or freguently
repeated contact could ocour, use proteckive clothing. ZSelection of
gspecific items such as boots, apron, or full-body sult will depend
on operation. Wash choroughly after handling chemicals.

SPECIAL BEQUIPMENT:
Fuitable labaratory safatv equipment ineludes safety showers, eye
washes, and proper fire extinguishing media.

o oS S S S S s TSR s s eSS SO S N EETH @ W NE R R

ESESSESSSSE R 5 e ek o e s

MATERTATL SAFETY DATA SHEET -4 -




ARDROX 405~V

GENERRL PURPOSE CLEANER
Train all emplavez2s on all special handling procedures in this
aeation before they work with this product. Exercise reassnahle
care and caution. Personnel should avoid breathing vapors and/or
mists and getting product in the eyes o on the skin., DO NOT
CONEUME food, drink, or tobaccs in areas where they may become
contaminated with this material. Kesp containers cocl, dry, and
away Irom scurces of ignition. DO NCT STORE product in direct
sunlight, high temperature,; or below freezing areas. Keep product
container tightly cloged when net in use. FProtect containsrs from

phyzical damage. Use and store with
cut, grind, wald or drill aon or near
thoroughly ziter using. Concentrated

adeguate wentilation. DO NOT
this container. Wash
vapors of this product arse

heavier than air and will eeollect in low areas such as piks,
degreassrs, storage tanks, and other confined arsas. OO0 NOT ENTER
these areas where vapors of this product are suspected unless
special breathing apraratus is used and an observer similarly
equipped is present for assistance.

XK. DOT INFORMATION

NON-REGULATED EY CFR 4% 172Z.141

= S s i AN S
XI. OTHER SAFETY AMD REGULATORY INFORMATION
HTE SOERE T
2 HMIS HEALTH Q HMIS FLAMMABTILITY
9 RERCTIVITY & HMIS DPERSONAL PROTECTION

ZARMN TITLE IIT, BECT 302-304;
THEESHOLD PLANNING QUANTITY {TPQ)Hons

REPORTABLE QUANTITY (RO : Hone
SARZ TITLE III,SECTION 311-12: Chronic
X1l. NAME OF PREPARER-DATE FIRST ARED-DATE REVISED

NAME OF PREPARER: MICHAEL CHANG

DATE FPREPARED Dok 25, 1383
REVISED DATE June 10, 199§
Hone Abbreviations: NA:Not Applicable; ND:Hot Determined.

THE INFORMATION HEREIN IS GIVEN IN GOOD FATITH, BUT NO WARRANTY,
EXFRESS OR IMPLIED, IS MADE. Since buayer‘s conditions of use are
beyond Oazkite's contrel, Cakite does not warrant any recommendatbions
and informaticn for the use of such products.

MATERTIAL SAFETY DATA SHEET =
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CITGO Duoprime® Qil 70

CITGo Material Safety Data Sheet
CITGO Petroleurn Conparation g "
P.0. Box 3753 Ne. GEETO0
Tulsa, DX T4102-3758 Hazard Rankings
Revision Datle  gsmmann2
HMIS  WFPA
IMPORTANT: Fead this MSDS betare handling o deposing of this product aiid pass this hiformatian on o Health Hazard i) i
sitployees, custamers. ang wusers of this product.
i Flre Hazard 1 1
Emergency Overview Reactivity PR
Fhysical State  Ligquid
Celar Colerhass. Odor Cdoriecs. " = Chrotic Haalth Hazard
Not expected to present a hazard under anticipated conditions of use. P £ .
i Pt X rotective Equipment
i liquid material is swallowad, contact a physiclan, il
Dg not induce vomiting. Minlmum Requirments
If liquid material enters the lungs, it can cause sovers damage, See Section B for Detall
Spills may create a slipping hazard.
\w. v cﬁh
SECTION 1: IDENTIFICATION -
b o B T L PR R T T R R T T T A MR {Ere T e e T S T R N R S L e P T8 E PR R
Trade Name GITGEO Dusprime® O 70 Technlcal Contact {400} 296-4564
Product Mumber EES34 7001 Medical Emengemncy (21E) 4354700
CAS Number BO4Z-47-5 CHEMTREC Emergeticy {00} 424-2300
{United Statns Cnly)
Product Family While Minzral il
Symomyms Yhite Mineral Oif;
CITGD SAP Froduct Code Mo 50347004 2nd 250047
SECTION 2: COMPOSITION
BT TR R M o A R ] T e S s R T . S A I S o TVl e Hpro i MS AT 0 Lt T WL R P gy
Componant Name(s) CAS Registry No. Concentration (%)
11 Wihile Minesal Qi BOM2-a7.5 100
2] di alpha tocophenci (Vitamin E) (Stabilizer] SE-0F.g <0, 1
SECTION 3: HAZARDS IDENTIFICATION. SR
Ako see Emengency Overview 2nd Hazind Ratings an the top of Fage 1 of this MSDS.
Major Route(s) of Entry Mot applisahiz,
Signs and Sympioms. of Aciste Exposuine
Inhatation Mo significand adverse heailh effects are axpectat b noour upon shadl-berm exposure.
Eye Contact Minimal eys imitation may resul Trarm shof-tenm contact wilh liquidd, miist, andfar vapar
Skin Contact Mo significant infation & oxpacsed 1o oceur upae shart-terrn pxpasisme
Ingpestion If swellowed, no significant adverze health efizcls Am anlicpated. Ingestion can cause a lwative offecs. 1f
liquid material enters inlo the lungs, il can cause sevare damang,
WNS0S Mo, BRGI4TOM Revision Date CenO2I2002 Cantinwed on Nexl Page Page Mumber 1
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GITGO Duoprime®@ Oil 70

Chranic Health Effects Mo sinilizand signs ar symptoms indicative of any adverse health effects are expeciad o oo
Summary

Conditions Aggravated  None known,
hy Exposura

Tamget Qrgans. Nes bangent orgarn effects are anticipated,

Carcincgenie Pedendial  This product does not contain any companents &t concenrations aSove 01% which are comsicersd
cafsnogestiz by OSHA, IARC ar NTP.

CEHA Hazard Classlfication Is indicalad by an "5 in e box adpoent o the bazard 8le, f no =37 is presenl, the product doae nol exhibil the
hezard s defired in the O5HA Harard Commenication Standard (29 CFR 1990 1200).

CS5HA Health Hazard Classification O5HA Phyaleal Hazard Classification
Iritant []] Toxic [ ] | Combustile [ ] |Explosive Di Pyroplaic D
Sensitizer ]“__l Highly Texic [ ] | Flammable |:| Oxldizer D Vgt o Fiv |:|
Comosiva [ || Carcinogenic m Comprassed Gas [ | | Organic Paroxide D Unstable ]

e T T AT

T e AT A i P T e e

Take proper precautions ta ensure yaur own health and safety bafore attempting rescue or providing first 8dd. Far more specific
Infermation, refer ta Expasure Controls and Personal Protection in Section B of this MSDS,

Inhalaticon Vaperizaiion is nel expecied at ambient termperaiures, This materal is nat expecied o @use
inhzlztion-related dissrgers under anticipated candilions of usa. In case of everoxgasure, move the
person to fresh asr.

Eye Contact Check for and rermove conlad lenses. Flush eyes with cocl, clean, low-pressure welerwhile
cooasianally lifting and lowering eyelidz. Seek medica| atbention if excessive earing, redness, or gain
persisls

Skin Cantact Rernove conteminated shoea and elolhing. Wipe off excess metenal. Wash cxposed skin wilh ESET

and waler. Seck medical atention i tiesue appears damaged or | iHation perzists Theraughly clkean
contamirated clothing before reuse. Dracard conteminated izathor goods. H malerial s injacted undsr
the ekin, inta muscle, or into the bloodslream, seek medical attention immediatety

Ingestion Do not induce vamiting or give anything by mauth, Hsponianeous vomiting is abew 1o coour, plece
victim'e head below knees. I victim is drowsy or unconscious, place on the loR sida with head diren

Newer give anylhing by mouth to a person who is nat fully conscious, Do not leave welie ynatiended.
Seck medical attention immediately.

Motes to Phy=sician This material prasents a significant asparation hazard, Aspiralion may produce ehemical preumonitia,
Induction of emesE | not recemmended because of the potential for agpiration. Troatment may inveive
careful gasinc lavage il perfarmed soan alier ingestion orin petients who am comatass o at rigk of
coeatvulsing. FProbeel airway by placoment in Trendzlenburg and le lateral decubitus pesdion or by
cufied endolracheal infubation. Subculaneous or inframuseadlar imection requires pramgl surgical
debridement.

SECTION 5: FIRE FIGHTING MEASURES _

DR R e T T 0 Py T A D T VO ok WL [ e L T D e T R e T T T ST T e D T Wit T o 0 e e T o

NEPA Flammnability NFPA Class-HIB combusiible matsnal. Sliphtly combustibie!

Class/fleation

Flash Poiitt Method OPEN GUP: 166°C (331°F} [Cleveland ).

Lower Flammahble Limit Mo dsta. Upper Flamatalale Limit Mo data,

Autoigniton Temperature AP J00°C (& T52°F)

Harmrdows Carban dioxide, carban monoside, smoke, fumea, and unbumed hydrmcarbons.
Curmbustion Products

MEDS No. 56854700 Revision Dale Q22002 Cantinusd an Mexl Page Fage Hunber 3
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CITGO DuoprimeE Qil 70

Special Properfics Tnis maierzl can bum but will ned readily ignite. This matedal will risaze wpers when beated above
the flash paint tzmperature 1hat can ignite when expesad to a source of igniion. In endessd spaces,
heated vapor can ignite with explosive fores. Mists ar spraye may burmn al lemperalures seiow the flacsh
point.

Extingulzhing Medls Uze dry chemil, foam, Carbon Dioxide or water fog,

Protection of Fire Fighters  Fircfighles must use full benker ¢ear incuding NIDSH-approved positive pressere selfonrdained
breathing apparatus to protect against polential hzzardows combasticn or decompasition products and
oxysen deficiencies

SRETIEN S ACCIDENT AL _RELGEASE MBASURES s macssonirisssmevs moemsmamasssmens i

Take proper precautions to ensune your own health and safely before atbemnpting spill control or clean-up. For more specific
information, refer to the Emergency Overview on Page 1, Expesure Controls and Personal Pratection in Soction B and Disposal
Conslderatbons in Section 13 of this MSDS.

Do nat touch damaged contairera o spifed msterizl unless wearing appropriste protedive equipmeni.
Blipping hiveard; do Aot walk throogh Spitfed meledial, Bop ksk i you can do so withoul ik, For small
spills. absorh or cover with dry earh, sand, or cdher inart non-coembuatible absobent malesal ard place
inte weste conieiners far later disposal. Contein d2rge spills to maximize produc racovery or dsposal
Pravent antry into waterwaye or sewers. In uben area, deanup spill a5 seon 85 peasikle. in nalural
environmesls, seek chianup dcdvice fom specialisls b minimze physics] habitat daresge  This melenal
will float on water. Absorbent pads and simZar materale can be used  Gomgly with all Bws end
reguladions,

SECTIDN J: HANDLING AND STORAGE
AL e e I e T T L o W] e S T S S T e o T R ST T e 0 g T PR s 0 L )
Handling Moeaidd waater contaminalion and exlems fempe@iures lo minimize produc degradstion, Emply
contziners may coniain produd residucs hal can ignile with explosive force. Do fol pressurize, s,
weld, braze salder, drill, grind or expese contziners to flames, sparke, keal or olher patenies ignition
sources. Consull 2ppropnale federzl, stzte and local auiheriies before reusing, reconditionang;
reclaiming, recycling or dispesing of emply containers andier waste residuss of his product.

Storage Keep conteiner closed. Do not gtere with strong exidzing agents, Do nol siore at tempemiures ehawx
1207 F or in direct sunbighl for extended periods of ime. Consull approprate federal, state and local
autherilies before reusing, recondilioning, reclaiming, moyding or disposing af emply conEiners or
wagte residues of this predisct

SECTI : EXPOSURE CONTROLS AND PERSOMAL FRD'I'ECTK)N

A A PR AT Ty a e ET e . P S T B P o L s T vt L N 9 g e Y

Engineering Controls Provide mehaust wentilation or olher engineering conlrols 4o keep tha sivame concenirations of misis
andfor vapors below the recommended cxpesure limits {see below). An eve wash station ang safety
shower should be focatad near the wark-station.

Personal Protectiva Parzonal profective equipmant should be selocied bazad upon the cenditions under which this matssial

Equipmant ie used. A hazand sss=ssment of the work area for PPE requirrments should be conducted by &
gualified prefessianal pursuant to DEHA reguistions. The following piclograms represent the minimur
raquirements for personal proleciive equiment. For cerdain operations, addilienal PPE may be
required.

ORT 4 1

Eye Protaction SGafuty glasses equipped wilh side shields should be adeguate protedion under mast corditions of uze
‘Wear gogales andfor face shield if splashing or spraying is anticlpeted, Wear goggles end face shield it
matarlal &= hasled above 125°F |54°C). Have sullabie eyve wash waler availabilz.

MSDE Mo, 659547004 Revision Date O5MA2002 Continued on Mexl Pags Fage Mumber: 3
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Hand Protection Lise glovas eonstruetad of chemical resistant malerials such &5 neoprece or kasvy nitrile rubber if
fraquent ar proloeged conlact is expecled, Use heat-protective gloves when handiing product &t
elevated tempsratures.

Body Protection Usn clean and impervious preteclive clothing (e.g.. neaprene e Tyvak®) if &plas hing or sareying

corditions are presant. Praleclive clothing may Inciede kang-sleeve outer garmant, aprof, or kb cost,

11 signifizan contad oocurs, remove oll-eonlaminated clothing as saon 2s posaibk and prempily
shower. Launder contaminabed belore rouse of discard. YWear heat pratective bogts and prolective
Shothing when hendling malesfal at dlevated temperaiues

Respiratory Prafection  Waporzation is nal expecied &t ambient iemperuros. Thersfore, he nead for respiratory prodection is

ol anticipated undernomal use conddions and with adequate ventilatan. If elevated aitome

concentrations above spplicabhs workplace exposure levels ars anticipated, a MIOSH-appoved organic
vapar reepirator equipped with & dustmist pretiller sbould be ussd. Prodedion factons wary depending
upnn e e of mspiaior ssed. Respirmaters should be used in accordance with QSHA, EquUiEmenls

(20 GFR A5 10.134).

General Comments Use good persanal hypiene practices. Wash hands end ether cxposed shin aieas with penty of mild
s0ap an waker before eafing, drinking, smokirg, use of toilet faciltics, o leaving work, DO NOT wse
gesoling, kercsene, scivends or harsh enresives as skin cleansmm. Sines specific expasym
standards/controd limis have nat been established for this preduct, the "0l Mist Mikzral® EXPIOEURE
limita shawn below are suggesled as mnmmun corll quidalines.

Qecupational Expesun: Guidelines

Bubstance Applicaibde Workplace Exposum Levels

1) OF Mist, Minaral ACEIH (United Stes),
TWA 5 moen?
STEL: 10 mg'm’
QSHA, (United States).
Twis: 5 magfm?

SECTION 9; PHYSICAL AND CHEMICAL PROPERTIES

AaEeT- o o A B R TR TR A

Physical State Liguid. Ceder Coloress. Odor Ordarieas,
Spechic Gravity 084 [Water = 1} pH ot Applicabl. Vapor = (A =1)
Dranshy

Buoiling Point/Renge  MNof availabis. MetfingFreezing Mod svallable,
Puaint

Vapor Pressune =0,7 mm of Hp (@ 20°C) Vescosity (CSLE 40°C) 13

Solubility In Water  Insolubla in cold water. Yolatile Skzhily wolatile.
GCharacteristics

Additional Proparties  Grevity, “AFP| (ASTM D2ZET1= AP 24.0 @ 60° F
Densily = AP 7 10 Lhs/gal.
Wiscosity (ASTM D2161) = AP 72 SUS @ 100° F

SECTION 10 STABILILY AND REACTIVITY

T T B T A L iy i e g et ol =

Chemical Stahifty Stable. Hazardaus Polymorization Mol expacted to oecer
Coniditions to Ayvoid Keep away from exdrome heat, sparks, apen flame, and straagly oxifizing conditens

Materials Incompatibllity  Strong oridizers

Hazardous Ko addilionsl hazardous decomposiion products wers identified ciher than the cambiistion producis

Decompesition Preducts  idendified in Seclicon 5 of this MS0S.

B e o L T B e e o 2 Dl s

MSD5 Mo, g89347001 Revision Date NS00 Confinued on Mexl Page Paps Mumber: 4
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SECTION 11: TOX NFORMATION

BT T TR T L T o o T TR Yo e e S PRV = s Mt

For ofher health-related Information, refer to Me Ememency Ovenview on Page 1 and the Hazards [dontification in Seclion 3 of this

MSDS,

Toxicity Data White Mineral O,
DRAL {LOSE): Acile: 5000 mfky [Rat].
DERMAL {LDSD):  Acuts: »2000 mgikg [Fsbbit).

White Mineral Ol
Low-viscosily and High-viscosiy White Mineral Oils
CRAL (LDG0), Actde: =5000 mabg [Rad],
DERMAL (LOS50), Arde: =2000 mglkg [Rabhit).
DRAIZE EYE, Acuie: Man-rmetating [Rakiid].
DRAIZE DERMAL. Acute: Mon-iritaling [FabsiH].
BUEHLER, Acule: Mon-sensiizing [Guines Pig].
28-Dizy DERMAL Sub-Chranic: Man-iritaling [Rabbi).
10a-¥ileek DERMAL, Chronic: Mo skin tumors 2t site of application [Mouss).
MLUTAGENICITY:
Modified Ames Assay, Negative [Salmonella trphimuriem].
in-vilra Lymphoma Assay: Magative ar no tosicly Mowese].

Lifetime mouse skin painting studies indiciied that white méneeal ollz are not mutagenic or
carcinegenlc. Mineral ail misls derived from highly refined ol are reported to heve law aule and
sub-acwie toxicitios in 2nimats. Effects fram single and shorl-term repeated exposures 1 high
concentratians of mingrzl ail mils well above applicable werkplace exposure levels nclude fung
inflaremalory resslion, lipeid granulema formation and Epeid preumonia. in acule and sh-acute
studies involving exposures 1o |owes concenirations of mincrel ail mists al or near cumentwark plase
exposure kevels preduced no significent ioxicological effects. In long 1erm studiea (up 1o two years) no
candnogenic effecds have bean reporizd in any animal species fosted.

SECTION 12: ECOLOGICAL INFORMATION -

TR TRAAL T N U LY L T PHL N T T R A W T B R T AT I T AT o S v M G ATPET VS YT N A I R S W

Ecotaxicity Analysis for acological effecte hae nat been conducted an this product. Howaver, if spilled, this produci
and any conteningled 24 ar water may be harmful 10 humen, animal, and aqustic life. Aeo, b
coating action associzied with pelroleum and peiroleum products can be hamiul ar fatal Io agustic life
and walerfmwd

Environmental Fate An enviranmental fate analysis has not been conducted an this specific product.  Fianls and animals
wiay experience harmful or fetal effects when coated with pelroleurn-based products, Petaleum-based
[minara} lube ails will normally float an water, In stagnant or slow-fowing waterwaye, an all layer cin
cover A large surface arca. A5 a reeul, this cil lzyar might limil or eBminste natural almaspharic cxygen
transport into he waier. Wih time, if not removed , tcygen dopletian in the waterssy might be enolgh
1o cause & fish Kill or ersale an anaerebic environmeant,

SECTION 13: DISPOSAL CONSIDERATIONS

B T T T s B TR e L T R TV 0 e e OB B 7

EBIAE

Hezerd chamacieristic and regulatory waste stream clasaification can clange with product use. Accordingly, itis the reapansibifity

of the wsey 1o datermine the proper storage, ranspertation, reatnent andior dispesal methodofogies for spent materls and
res|dues at the time of disposition.

Cendiliens of uge may use this maieral io become a *hezardews waste”, as defined by fedeml or
stabe requiations. |t i the reeponaibility of the user 1o delerming i the meteral is 3 RCAS *hezardors
waste” sl the time of dispesal. Transperiation, trealmend, sterage &nd disposal of wasie matessl rusi
be conducted in accordance wilh RCRA reguiations (see 40 CFR 260 through 40 CFR 371). State
andlor kzeal regulations may be mam restrictive. Contact the RCRASuperfund Halling at (BOD)
42£-8346 or your regional US EPA affice for guldance mncoming case spechc dispozal sues

MSOS Mo, GES3TO01 Revisian Date Q2200 Cantinuead on Next Page Page Mumbar, 5
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SO g R S O T INFORMATION

P
DOT Status

Proper Shipping Name
Hazard Class

Reportable Chantity

Placards

SEGTION 15: REGULATORY INFORMATION,

T=CA Inventory
SARA J0Er3d.

SARA 31112

SARA 313

CERGLA

Califomia
Propositon 65

Nenwr Jereay
Right-to-Hnow Lated

Additional Regukatory
Ramarka

CITGO Duoprime® Qil 70

RN T R Ty

TR AR My T A e B ey e - At e

Mot e LS. Depardment of Transnontation regulaled material,

Mot regulat=d.
Ned requlaled. Packing Group(s) Ned applicenis.
UNMNA ID Mot regulated.
A Repartable Quantily (RO has not been esiablished for this material.
Emmmcy Re=ponss Guide Mat applicabic,
%
HAZMAT STCC Mo, Mot seslgned,

MARPOL I Statues Mat 2 DOT "Warine Pokuten®

pr 49 CFRATLA

This produc andior ils comgonents are fisted on the Toxic Substance Conlral Acl [TSCA] immrany.

The Suparfurd Amendmanis and Reaulherizatian Ad of 1586 (SARA} Teke 1l requices Tacdilies subjed o
Subgars 02 and 30 o submil emargency panning ard nobfication infkonabon based on Threshol Flanning
Quentiies (TPOe) and Rapedabie Cuaniiies (RO=] for "Exiremely Hazardous Substanees" sted n 40 GFR 2024
and 49 CFR 2355, No companams wiana idamified.

The Suparfund Amendmars and Reaulherization A of 1536 (SARA] Tela 1l requres fadlfes sk 1o this
suEpaR b submit agaregate infaormabon on chemicats by "Hazand Cateqoey” a5 defined ind0 CFR3I702 This
ardterial would be chusified undes the following hezard ceteparies:

Ne SARA 3111312 hezard categaries identified.

Thia praduct contalns e fTolowing corrponents in concenlretions abose de mmimes lesels that am Ghed &5 1oxc
chemacsls in A0 CFR Par 372 pursuent ta the requiresrents of Sedion 313 of SARA: Mo comporeits weme
idardiliad.

The Camgrehensive Envirenmenal Response, Compensation, and Lishility A« el 1383 {CERCLA) raguires
notification of the Matonal Respense Center conceming mleasa of quantites of “Raxardous substancas”
equel o or grealer than the repertable quantilies (RQ's) listed in 40 CFR 5024, As defined by CERCLA, he
Lestrry "hasdous subsiance” doos not include patroleum, including crude ail o sy fadion thereo] which is
not otherwise specifically designated ind0 CFR 302.4. This predud or sefinory streem is notkiwn io
conisin chemical substences subject 1o this statide. Hewewer, il & recommerded that you eankss] state and
Inesl suthorities 10 determne i there are any slher resarling requismonts in the svent of & spll

This malerial & dassified a5 an ol under Section 311 of the Cleen Watsr Ast (LW and the 0§ Polulion Act of
1BBX{OFA). Disclwarges ar spils which preduce a visible shean on waters of the Uniled States, fier adjoinig
shorelnas, orinio condufs leading 1o surfzss waters it be teparied to the ERA's Matlonal Responss Center
at (00 & 2408100,

‘This product ls not krown | motain the any companents far which the S1ale af Califomiz has foed fo
cause cancers, bivlh defects or othar reproduclive hamn.

Paliekzum O

Federal Hazardaus Subslasaes Ad, melabed skrlues, and Consumer Product Safely Commission eguistiang. as
defined by 18 CFR 1500 14b) 3} and 1500.83(2)(13%: This produd contains "Peincleum Distilkles which may
raquire special Blbeling il dislributed in & mannor inbended or packeged in & farm suiable for usa inthe heeseheid
or by chidren. Frecautionany lbel dakegue should dispiy ihe following; DANGER: Cordains Petolaum
Distillates] Hamful or fots! if swaBowed! Call Physicizn mmediately. BEEP OUT OF REACH OF CHILDREN®

MSDS Mo,  BES34T001

Revislon Date 050312002 Contnued or Mex! Page Page Mumber: &
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SECTION 16: OTHER INFORMATION

"""" R o A T L b T T T T A o Tt o 4 00 A o o ST 0 TR 1, s o
Refer ta the top of Page 1 for the HMIS and NFPA Hazard Ratings for this product.
REWVISION IFORMATION

Version Number 1.2

Revision Date CEM2P002

Primt Datz Panled on 05202002,
ABBREVIATIONS

AF: Approdimaskely  EQ Equal = GoaterThen < LessThan WA NotApalisable  ND: MoDala ME: Mo Sstablished
ACGIH: Amencan Conference of Governmental Industrial Hygienists  AIHA: Amercan industial Hygiene Aesalion

IARC: Inlernational Agensy for Research on Cancer NTP: Hational Toxicology Pregram

MICSH. Nafizna! Instiule ol Docupations! Safeaty and Healih OSHA: Docupatisnal Safely and Health Adminisiratian
MPCA: National Faint and Cosing Manufeciurers Associzlion HMIS: Hezardous Materisls Infoimation System
NFPA: Nationel Fire Prodeclion Association EPA: US Envimnmental Profeciion Agency
DISCLABER, OF LIABILITY

B T s e A B S T T P T T T T o T AL T N A T RS R OV T T ot e

THE INFORMATION IN THIS M5DS WAS OBTAINED FROM SOURCES WHICH WE BELEEVE ARE RELIARLE HOWEVER, THE
INFORMATION IS FROVIDED WITHDUT ANY WARRANTY, EXPRESSED OR IMPLIED RECARDING TS CORRECTNESS. SOME
INFORMATION PRESENTED AND CONCLUSIONS DRAWN HEREIN ARE FROM SCURCES OTHER THAN DNRECT TEST DATA ON THE
SUBSTANCE ITSELF. THIS MSDS WAS PREPARED AND 1S TO BE USED ONLY FOR THIS PRODUCT. IF THE PRODUCT IS USED AS
A COMPONENT i ANDTHER PRODUCT, THIS MSDS INFORMATION MAY NOT BE APPLICABLE. USERS SHOULD MAKE THEIR
CWH INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE IMFORMATION OR PRODUCTS FOR THEIR PARTICULAR
PURPOSE,

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

B R s T e T TR —

AT A b T

Tttt END OF MSDE  vhees
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259@ RINSEABLE SOLVENT
Material Safety Data Sheet

«0 I Ti0} EL RO O w SNBSS 1 S T i

dentity (A3 Lised on Label and List) NMove:  Simak speces are aof permatted  {f owy dreny i el gppicoble. o mo
SOVGOLD 250 RINSEABLE SOLVENT - 8 %0 it = 4l {fomianion B fabde, the space mant be susrked i padfease Hhot.
Chemical Mume: Symamym Name:
oo, O Lnssiuiraiind Etboimyhated Meihy] EsterSurfactant Blend Rinseable Salvent, Say Meshal EstertSurfactant Cleaner Concentmaze
Anotber Exclushe Prodisct of: Emergency Telephone Number
A Environmenml Produts, L1L.C. I ADZ406-6688  Chemirec BOO=424-0300
Address [Number. Street, City, State., asd ZIP Code Telephone Number for Infermation

LIT0H Wes ¢ Road | -B00- 595 20}
Dmaha. NE 6515 Tate Prepared

Fetweary 4, 2005
SECTIOS T ensiPOst TS I3 R A TR0 0t % ia {8 1118 S [
THlazardons Components  |Specifie H (her Limiis
Chemicsl Identity, Cemmon N ameds CAS Na, O51A PEL ALLIN-TLY Hecommemded  %4{ipe.)
I accordans with 29 CFR 1910, 12700, ihis product does nol comain suilickens coneonlrations: of sy wibsiances defired a5 hamendous by this standard

Theere ane s unposure limits sstablished fir this product.

AEC TS D= PENE RS TERE S 100G AT R

EMERGENCY OVERVIEW - Caution! May Cause Eye [eritation. A light yellony liquid that may cause eye sod skin smiation. Mo hazard if spribled
and no wnusae] hazand i ievolved in a fire. Sk , ean eause [l il spilled and walked on

PONTENTIAL HEALTH EFFECTS -

EYES = My caisg o irrilason.

SR - Moy cause skin imilition.

INMALATHIN - Exposizre via inhabation st liely, Mo hagard In sormal industrial wse
}MMM—Hﬂﬁfﬁthﬂmnmdmiwmﬂmm

SECTH IV - FIRST A1 MEASLRES

EYES - In case of contact, immedimely Mhush ey with ploty of water for al et 15 minutes. 1§ easy 16 do, remove contact bemses, I wom, 17 arrmtion
perdist pet medicsl attontbon.

SKIN — In case of contaet, irmmediately Mush skia with plenty of water, Remove comtaminated chathing and shoes, |7 imumion persists pet msedinl
ationtion, Wash clothing befane nause,

INHALATION - Nonood for first ad is snticipated nol likely exposure route.

INGESTION = Mo meed for lis aid is anticipated i mtcrial B swallowel

= Tliws FIRE T 1%t LIE awt R Fs

Flush Podnt (Method Used) Frammnbile | bsits LEL VEL
10 L* (D493 Flash Paimi ~ Pensky Martens Closed Cup N Mata o Disan No Dita

Extimgudshing Media -

Mot a1 this L does ned neadily sspport combaticn. Use mulis sppropriate fiov fine's el source, L0k, dry ehemical, fmm,

Special Fire Fighting Procedures - ool cxposed equipmen with walcr spray antil webl afier five i nul. Doy peot scatter splled materinl with high
peressure watcr sircams. Dike fine contmol water for later disposal, Self contsined broathing apparatus and stracteml firefighter’s clothing will rovids
limmited prodecthen

Uinusual Fire sind Explasban HLILNH = Miome [Lopeced,

SEC TS A1 — AELIDVENTAE HPLT ASNE ME 21 HE~

SMALL SPILL: Cauor. alip harard. Wipe i small spills proanpely, Use & eloth of aihes absorban moeral

LARGE SPILL: lslaie arca. Dike area to prever spreadisg. Sy upwand Wear pretective pear a3 sequired. Pack up on absorbent maserial. Pit m
suinble contatner for proper disposal

SEC TN Yl HANIDLIS G 5% S TR AL

HANDLING: Avold costsct with eyes, skin and chibing. Vash thorougaly alter handiing.

STORAGE: Stare indoors in # dry area. Follow Tabel Gireciions carefully. Keep out af reach of chibiren, Keep coniiine tighily sealed when 1o 10 e,
1 ol ot wailer or feed by e o Horage LUse from origina) contaliver omly. [ nol store with fenilizers, somds, nsceticibes or fumgicidss.

=0 1100 &I SO L EE VO ROV S PERS ™S L i1 ra 114

_Respiratory Protection | Speeily Tyipel — Use wiih adequaie ventilminon, Use MIETSIMSIIA sperovcd respirasor il PELs or T1.Vs are exceeded.

Engineering | lLocal Exhaust Hot wsunlly peeded Speeial [ Moo
Cunfrok | Mechanical (General) | Ve Uriher | Mooe
Prutective Gloves - mpervious Exe Profection - Safely gleses or goggles

Ugber Protective {lathing or Equipment -

Mo ey meeeashry. I direct contact is posibds, wear aprn, boots, face shicld. ee. 38 needad.
Work/lygienic Fractices -

Fallow label instnuctions. Wash hands afler use and befbre cating, drinking, smoklng. using resirooms, cic.
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| HYSEC 0w b b WA N Rl G s

Balisng Prini Mo Gaw Specifc Gravity (Ha0 = 1] WT7UF 25 | 088

Vapor Pressure (mm-llg iz 687 F) Ho Dai Melting Faint Mo Dt
Napor Density (AIR = 1) Gircager than eané 1) Evaporathon Rate {Butyl Aceisie= 1) Mo Draea
Salability in Water Partially Saluble it NA
Appearamee und Qbar - 4 rellow Nigid with a fxint sweet odos. VIEH s — Mo Lhats 10 gl
L UM S — ST ARILITY ASNBHE 0 IV TS

[_Chemical Stablily | Suble [ Conditians ta Aveld — Mess ko
Imcempatibiliry (Malerinds i Avoid) -

_Steng axidizng snd reducing spenes. strong alkalis and strong acids
Hazardous Decampasition nrlﬂﬂrmm -

Carbom dipwsde, carbon moncxide, smoke, sool and vanous ie mcidation

Hazardous Polymerizstien | Will Mol Cecur Conditions 1o Aveid - NA

SECTINW N1 — TUWNTE 00 O v T T%FIER A & 1108
_Ingestion LD | Mo Data | Asute Dernsal [0 Mo 1l
Acute Orai Libw | No Dasy | Acmte Inhalstinn LCs | W Da
SLE RIS N0l = ECITH O AL INFORM ATIEN

No Dt _

SELTHOMN ST — ISP L COSIRE R A TIEH S &

IT this prouhusct ass supplied becomes a wastc, it does ned meet the crteria ol a herardous muarmﬂmhnmcmlm-dknm
Act {RCRA)$0 CFR 261,

SECTHON Sy o TRASSFORT INFORMATIONN %, il o iR i
Domestic Wighway Domestic Air Ship
Peoper Shipping Mame: Envirosmentally hasandous substance, liquic,  Propes Shigping Nasne: Linksown
n.0.5, {Faty Methyl Ester Ci-Cm Ethisylaie)
Hiwrard ClussSubesdiary Hazmd: Cliss Hlarsed Clisa/Sushsindiary Hazand:  Unknown
RIHMNA No.t E LINMA No.: Linknown
_Labe| Reguired: Nooe Label Roquinad: Uniknowa
_if THON XY —REGLLATORY INFORINIATIO  % ottt B all miihie g - wgloeted revulangn
NFPA Rating Mealth 2 Fim 0 Resevin 0
HAMIS Ratimg _Healih F Flammsbility 0 Reactivity 0
LS. FEDERAL REGULATIONS: N
DEHA  Ther are po Nimits estabiished for this L Nm]llmhnhy&ﬂrﬂﬁunlﬂandfmﬂ&dmwghfiﬂlﬂﬂi!l:m
CERCLA: SARA TITLE (I SECTION 31312 HAZARD © LASSES-
Fire Mone Moted
_Acute Health N Hogad
Resttive None Notal
Chornsile Heilth Hone Notad =1
Hebease of Fressure Huwe Noted

SARA TITLE 1| SECTHON 313
This prodhict i nit ko b eaniain sny compoued listed and in g 55 reduiring reposting under SARA Tille 111 Section 313

TTSCA: N

SNAR: NA,

HAFS: Mot listed

INTERNATIONAL REGULATIONS:

CANADIAN WHMIS:

CANADIAN EXVIRONMENTAL FROTECTHMN ACT (CEPAL AD commponcnls o this peoduct are on the Domestic Substances List (5L ), amd
~fecepiable for use under the provisioas of CEPA.

EINECS: All 1kis it a1 o the Ewstopesan [nvenicey of Existing Coenmercial § hemical Substances.

STATE REGLLATIDNS:

STATE RICHT-TO-KNOW REGULATIONS: Any subsiince 1iiod 25 harardoo ieEwler labot stalubes by the $tabes of Califormaa, Flockda, Iinots,
Michigan, Mew « Déhio, Bvanis or Teovas is deseribid in Section 1 shave i knaws in ed concemtrnlions,

CALIFORNIA PI}D!‘TISI‘I‘IE.‘H 65: This peesduet |s pot known o contain any materiad |sted under Califimnia”s Proposition 65,

LTI T TN T

Em'i Satus: Revised Soctionnds):

SAUTAICE WS i wary cwshbed 06 i l'hu-lrl—I-—ll-o-olﬂ-l-ir.im-qslrh—m-lqm-nm-m-4:”#-&!*“ Fhat

ity mTan i hie it pret et e g For et proday. THILS WARKANT' 18 1000 [CUH ALL DTHIR WARRANTIES, EXIRES O PAPLIED: A% T4 HSCRIPTEN, G0 ALTTY,

MERCIAKT AL ITY, FITRESS FEMANY PARTHCULAR FOBINIRE PROCUTTIVERESE O ANY OTIELR AL TTWL OF TR FRODLTT TS AT FACTURL A% TS THIBE TR SMALL T §N ok
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’ MATERIAL SAFETY DATA SHEET
KYZEN METALNOX& M6521
1. COMPANY NAME AMD ADDRESS: WWW_KYZER.Com
Kyzan Comporakon (24 HOUR) EMERGENCY PHOMNE: Effectiod, August 20, 2004
430 Harging |ndusirial Dirive CHEMTREC Supsrsedes; NEW
Mastwills, TH 37211
PHONE: 815-811.0858 RE0-424-3000
2. INGREDIENTS:
T T
2BCFRIETDA20E
Hazareous Components CAS Numibat Appromats B
Mo ingradients are hazandous as defined by OS5HA ha NA

See Seclion B lor erscaune limis (] apokeabia)

3. HAZARDS IDENTIFICATION:

EMERGENCY OVERVIEW
Clear siraw colored liguld. May be mildly imialing 1o eyes and skin lallowing probanged
exposurs. Repeated ingestion mey cause mild abdomina| upsst.

Eyes: Caniast may causa srilatian

Shin Prodanged saposure i e akin mey cause irtalion, redness and pan,

A tan Mad kkaly, Hol migl may be midy uniatng 1o lngs, nose and ihecal.

Ingialicn: May ba harmial i ingesied. Repested inpestion may cause mild abdoominal upsel

4. FIRST AID:

Eves: Emmuadintely Mush ayes with planly af water kot 15 minwtes. || iriaten develops, gel medical alienton
Famowe contaminaled ciolhing and shoes. Wash aBoched area with plenty of soap and waler, Get medical attention, Wash
COnLAmEn pied flems belrs reuse

Femenve vicim from sres of asposure. Bl unconsclous, give axygon, Geve arbdical respiation If not breathing, Get medscal
bl

Ingasbian: M eonseicus, ghe person 1 i 2 glasses ol water, Gel medical halp

Sikin

Inhalation:

5. FIRE AND EXPLOSION HAZARD DATA:

Flagh Paing: Mo ko boding

Flammatibiy Limils in Alr; Mo a4 lasi shed

Extinguishear kedia: Standped mothods induding éry chamical, carbon dicwide, foam and water log.

Special Fire Fighting Procethnes: Waber showld be used to kosp fee-svposed containess cool. Prevent runcd! from fire condnol fom
NG Sreams, Sewers of dinking waler supaly.

Cominmston Progucts: Cheides of carbon,

METALNOX MESZ1, ROB2004, page | of 1
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6. ACCIDENTAL RELEASE MEASURES:

Smah Sait. Use proper personal profective equipment. Dike area 1o comlain sgill. Pick up spil on absorbent. mon-
combustibie maleral. Flace nlo B chemical waste containgr. Don't Sush info sewers of nalural walereays.
Wipe aran wilh waier bo reenove (6] races.

Larps Spit: Contain malorial as deserbod above. |f neceasary, call the local fire of polce departmant lor immaediate
emEency dssitiaros.

7. HANDLING AND STORAGE:

Handling: Do mal denk, smaka o @at in hendiing area. Wear proper aye profecton. Folow proper handling procedures.
Slorage: Heep conlairer Bghty closed. Stonk in coal [60-60"F) verlilated ares. Keep saparate from sirong acids snd
oudizers and weay from heat. spares and open flame.

8. EXPOSURE CONTROLS! PERSONAL PROTECTION:

Expotura Guidelings

Hazardous Component Expoaune | ity
035 PEL. oem ARGIH TLY, mgimd {TWA}
Bene A HA
Respiratory Protection: Med usualy requined urbess confingd [0 an onclosed area. Then vae NIQSH approved organic vbor air
purifying resgaraler.
‘aslRation; Use in well-venbilated area wilh lacal exhayat
Praleci Gioves Impardous chemecal, aic.
Eyo Prolection; Glasses, pegpies of (pon ahesld, ste.

Oiher Prosactive Equipmant  Eyn icuntain, satety shower
Wark Hygiene Praclices: Do mal aal, drink, or smoke whan handling Industrial maledials

. PHYSICAL AND CHEMICAL PROPERTIES:

Boding Paint HT'F approx Speafic Gravty 0996 typical
aper Densily Mot detlibfingd pH 100% Ngutral
Charmical Oxygen Demand {CO0) TED | & 0. 25%) pH 0% Neutral
‘ipialde Ovganic Compound (WOC): Ddor Cdoriess
EPA Mathod 24, BO-100 gl Appearance Cinar eoitriess Ll
‘apor Pressure, VOO Compenenls:  <0.0f mmbg @ 20°C Solubiity in Wales Carnplele

10. STABILITY AND REACTIVITY:

Slability: Slable
Hazardous Polymarizalion: Wil sat ectur
Incampabity: Sleeng acids, axidizers

Hazardous Decomposition:  Dxides of carbon

1. TOXICOLOGICAL INFORMATION:

Aculs Tomtmogy Ho data is available on product as a whale.
Chronic: Taxdokgy: Mot establishad on product as a whole,
Carcnogankcity: Conftaing na Known of suspscled cantinbgans

12, ECOLOGICAL INFORMATION:

Emdronmental Fale and Effects:

Ecoimeicily. Mot palabi=hed
Ity Mof established

Persiasence and Degrodabity: Mot eslablshod

Bloaccumulalive Pelential; M sslablahed

METALNDX MES21, RDE2004, mage 1af 3
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13. DISPOSAL INFORMATION:

Disposal of Malesial Conditions. of uss may cause this material 1o become @ hazamious washe &8 defined by slale of federal law,
Lise approved treatment. transporders and disposal siles. LISEPA guitielings lof tha cassifieation dolrmingtcn
ore lisded in 30 CFR Faris 2813

Ernpty Contarers, Heop containers dosod whon not in vse. Do not reuse emply conlanes

14, TRANSPORTATION:

Mod regulaled,
T4 AL/

Puoper shipping name: Compourss, Cleaning Squid.

Nor-hazardeus, Nan-llammatle
Hazard class or division: Mana
tdantilicabion Mo Nans
Packing Group Mone
LABEL Moo
Placard: None
15. REGULATORY INFORMATION:
CSHA 20CFR 19101200 MNora
Siotes RIGHT-lo-KNOWY, Nera
TSCA Listed: Yos
SARA 302: MNors
SARA 12 Health: Acule
SARA TITLE I, Section 313 Nors
Cadfomia Propossion 65 Mo
Canada WHMIS 2B
CERCLA Nt repodabla
16. OTHER INFORMATION:
HFPA CODES: HEALTH: 1 FIRE 0 REACTRATY: O
HMIS CODES: HEALTH: 1 FIRE: 0 REACTAATY: O PROTECTION. X
Tr Gaih COMnEd NENN 1) £330 Te —irator Sumely e ate b ﬁmwmsmmmm e RorPaiand, Roendhi, pad compoundin_ Sgres Corporaton
I M0 PG I U T PG URnd an P predos] st wﬂﬂmmnmmmm#ﬂrmmnhmnﬁtq-
PR P DOV O Ty maengl gty dals ieed m-wWatunwnrww IS gt ol A Bttt M B BCOwNE B iekabie ot OF e date 0f T
MESOE HOWENVER, W) AEPRESERTATIIN WARFANTY DR GLWAAKTTE 55 MADE &5 TO hlmr RELLABA ITY, Of COUPLETERESS it i the usel's isioasaddly b
Aty el n L e botabekly aad EorpienEtess Of gurhs ndorrreon dor B pen s el indenciond b B il rich iieen B LS 1R SOARE Shd
comm b i i hass g ard doeage Dt Eb0rs Py g 0iRde b B30 Ry I [OAOPTOROR CnEdaritom Thin £ o o 2 b Leki 044 watriaty B rSetestan o
shah Myzen Comontor asacrme gl nesasstily

Copgrgne 10T Kynen Compomtan. A ighidh (easvk],

METALMOX MESZ1, ROBI00S, page } of 3
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Appendix B
Stand Alone Case Studiesfor Owens-lllinois. Texollini and Power house

91



LA MIRADA SCREEN PRINTER CONVERTSTO SAFER CLEANING
ALTERNATIVE

The Owens-lllinois Plastics Group has a facility lma Mirada that manufactures
cosmetics bottles for a number of customers. Tmepany uses a variety of plastic types
for the bottles which hold shampoo and other peasproducts.

Owens-lllinois has a number of conveyorized deaogatnachines for printing on the
bottles. The company is very progressive and hkatusively used ultraviolet (UV)
curable ink for several years. These inks arerefiteto the environment because they
contain no solvents.

On the decorating machines, the bottles pass uhdescreens. Squeegees applied to the
top of the screen force the ink through the sciash the ink is printed on the bottles.
The bottles then pass through an ultraviolet lighich cures the ink. Owens-lllinois
performs two types of cleaning. The workers cleacess ink from the bottoms of the
screens periodically with a solvent laden rag.eAthe run is completed, the screens are
removed from the machine and the workers cleannthérom both sides, again using a
rag containing solvent. The screens are then legtyor reuse. In the past, the company
used a high VOC solvent for both cleaning actisgitie

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

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

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

Annualized Cost Comparison for Owens-l1linois
High VOC Cleaner _ Soy Cleaner
Cleaner Cost $10,140 $8,502
Total Cost $10,140 $8,502
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SCREEN PRINTING COMPANY ADOPTSLOW-VOC ALTERNATIVE EARLY

Texollini, one of the most technologically advandeditting mills in America, was
founded in 1989. Located in Long Beach, Califorriae company is a vertically
integrated knitting mill that provides fabric despiment, knitting, dying, finishing, fabric
print design and printing capabilities to their ttusers. The product lines produced by
Texollini include sportswear, bodywear, activewgaarformance wear, intimate apparel
and swimwear and the fabrics offered by the com@aaymade of cotton, spandex and a
variety of other knitted materials.

Part of Texollini’'s operations involve screen pimigt on the fabrics the company makes
for their customers. For many years, the compasyused water-based inks which they
mix themselves on-site. The water-based inks péel on a machine that conveys the
fabrics; the inks are cured with heat in an ov&he screens, including the patterns, are
on a cylinder on the conveyer.

The screens are cleaned using cold water in amatiéal system. Although much of the
cleaning is accomplished with this water processpes of the screens are much more
difficult to clean. In certain cases, the ink dran the screen and cannot be removed with
water. For these screens, the company’s practaetw clean the screens with a VOC
solvent using a hand-held high pressure spray devic

IRTA began working with Texollini as part of a peo} sponsored by Cal/EPA’s
Department of Toxic Substances Control, EPA Regi®¥n Los Angeles County
Sanitation Districts, the City of Los Angeles Bureaf Sanitation and Southern
California Edison. In this project, IRTA is workjnwith several screen printing
companies. South Coast Air Quality Management ribtsfySCAQMD) Rule 1171
“Solvent Cleaning Operations” currently requires tiheaners used for cleaning ink from
screens to have a VOC content of 750 grams pey ilteduly of 2006, the VOC limit for
these cleaners is much lower, 100 grams per lifdre purpose of IRTA’s project is to
identify, test and implement alternative cleanersthe participating screen printers that
meet the lower VOC content limit, are low in toxycand do not cause problems for
hazardous waste disposal and sewer discharge.

In initial laboratory testing, IRTA identified sena different water-based cleaners that
appeared to work well for cleaning Texollini’'s sems. Three of the water-based cleaners
that worked best were tested in the company’s spgpayation. All three cleaners worked
better than the solvent used currently even whey were diluted. IRTA provided larger
guantities of the cleaner that worked the bestdgollini for scaled up testing. After
three months of testing, Texollini was pleased lih cleaner, GD 1990, which is made
by Brulin. The operators used the cleaner at 2Ecem¢ concentration for most
applications. In some cases, where a more rigoctaaing is necessary, the operators
increased the concentration to 50 percent. Thel@@ is certified by SCAQMD as a
Clean Air Solvent. The VOC content of the clear@ncentrate is less than 5 grams per
liter.
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The company is able to use much less of the wétaner than the solvent. In addition,
the labor for cleaning the screens has declined 86 minutes per screen to 10 minutes
per screen. Because the screen cleaning takesnessTexollini has also reduced their
electricity cost. Converting to the alternative tevebased cleaner has reduced the
company'’s cleaning cost by 65 percent.

Lana Farfan, Project Engineer at Texollini, is hapgpth the new cleaner. “We are
continuously searching for ways to reduce our V@ssions throughout the plant, she
says. “Conversion to the new water-based cleamdretter for the workers and the
environment and the added benefit is that it ads@s 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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SANTA ANA SCREEN PRINTER ADOPTSWATER-BASED CLEANER

Powerhouse is located in Santa Ana, California.e €ompany, with four employees,
provides services to the contract apparel industidost of the company’s business is
printing on T-shirts.

IRTA began work with Powerhouse as part of a ptagponsored by the South Coast Air
Quality Management District (SCAQMD). The aim bktproject was to identify, test
and demonstrate low-VOC, low toxicity alternatiies cleaning ink in textile printing.
The SCAQMD regulation requires cleanup materialsaee a VOC content of 100 grams
per liter or less by July of 2006.

For several years, Powerhouse used a parts cléfamiecontained mineral spirits for
cleaning the screens. Nick Fortune, the ownerogfd?house, has 23 years of experience
in the industry. “We participated in the projeeichuse we wanted to see if there were
better cleaners out there.”

Powerhouse initially tested four alternative clear®y hand. Three of the cleaners were
water-based and one was a soy based material. dhe water-based cleaners worked
well and the soy cleaner cleaned the ink bestd $dick Fortune. IRTA provided
Powerhouse with a plastic parts cleaner to perftonger-term testing of the best
performing alternatives. The company first tedtegl soy based cleaner. According to
Mr. Fortune, “the soy cleaned well but it dissolvib@ adhesive we used to make the
screens.” IRTA provided larger quantities for itr@gtthe water-based cleaner and the
Powerhouse employees found that it worked very.w@lhe water-based cleaner worked
so well, we decided to buy the parts cleaner,” 8&idFortune.

Powerhouse converted to the low-VOC water-basezheleseveral months ago and it has
worked successfully since then. Using the watsetlacleaner is less costly than using
the mineral spirits. Says Mr. Fortune, “I got avndeaner that’s better for my employees
and the environment, but | also saved money.”

Annualized Cost Comparison for Power house

Mineral Spirits Water-Based Cleaner
Annualized Capital Cost - $88
Servicing Cost $1,863 $456
Cleaner Cost - $435
Electricity Cost $21 $83
Total Cost $1,884 $1,062
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