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EXECUTIVE SUMMARY

The South Coast Air Quality Management District f&IMD) regulates VOC emissions

in four counties in Southern California. One af ®BCAQMD regulations specifies VOC

limits for materials used for cleaning coating auhesive application equipment. The
VOC limit for the materials used for these purpaseZb grams per liter.

The Institute for Research and Technical AssistdtiRE€A) is a nonprofit organization
established in 1989 to assist companies and indsstr finding alternatives to ozone
depleting, toxic and VOC solvents. A major focuk IRTA’s work is cleaning
alternatives.

In this project, IRTA identified, tested and demibated alternative low-VOC materials
and methods for cleaning ultraviolet (UV) and elestbeam (EB) curable coating and
adhesive application equipment. Four facilitiestipgpated in the project. The first
facility, Sandberg Furniture, is a major wood fturé manufacturer. The company uses
UV curable coatings in a flat wood coating operatioThe second facility, Medtronic
Diabetes, is a medical device manufacturer. Meadtrbas several operations that use
UV curable adhesives. The third facility, DRS Swas& Targeting Systems, is an
aerospace facility that uses a UV curable conforcoaking for electronic devices. The
fourth facility, Huhtamaki, applies an EB clear ttog to consumer packaging.

The alternative methods and cleaning agents tedtechg the project included not
cleaning at all, plain water, water-based clear@rsfone and methyl acetate. Acetone
and methyl acetate are exempt from VOC regulationsll of the facilities that
participated in the project found alternatives timat the VOC limit of 25 grams per liter
for cleaning coating and adhesive application egeipt. Alternatives were judged to be
effective if they cleaned at least as well as tkEC\solvents used currently for cleanup.

Table E-1 summarizes the results of the low-VO@rabtives used or tested at each of
the facilities that participated in the project.helTtable lists the facility, the type of
cleaning operation and the low-VOC material thatfgpened most effectively in the
operation.

Table E-1
Results of Low-VOC Alternatives Testing

Company Cleaning Task Low-VOC Alternative
Sandberg Furniture Routine Maintenance o Akeaning

Periodic Maintenance Acetone
Medtronic Diabetes CAM/TAM Adhesive Equipment  Amee

PATCH Equipment Water-Based Cleaner
DRS Sensors & Targeting Systems Conformal Coatog@nent  Methyl Acetate
Huhtamaki Floor Cleaning Water

Clear Coating Station Water-Baseeb@éer

Note: CAM and TAM are automated medical device mdg machines.



The cost of using the alternative low-VOC materifls cleaning UV and EB curable
coatings and adhesives from application equipmeuntdcnot be determined for one of
the facilities. For one participating facility,eltost of using the alternatives for cleanup
would be lower than the cost of using the high V@€&aner. For one facility, the cost
would be higher and for one facility, the cost wibbk the same.
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I. INTRODUCTION AND BACKGROUND

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 orsiict) periodically adopts an Air
Quality Management Plan (AQMP). This AQMP calls $gynificant reductions in VOC
emissions from cleaning and degreasing operatigr29b0 to achieve attainment status.

The SCAQMD regulates VOC emissions from busineksssied in the four county area
including Los Angeles County, Orange County, SamBelino County and Riverside
County. One of the District’s rules that focusesabeaning applications is Rule 1171
“Solvent Cleaning Operations.” One of the categ®of cleaning regulated in Rule 1171
is cleaning of coating and adhesive applicationigggant. On July 1, 2005, the VOC
limit for this type of cleaning was reduced fromD5§rams per liter VOC to 25 grams per
liter VOC. This is one of the VOC limits adopteg the District to reduce VOC
emissions from cleaning operations in the Basin.

The Institute for Research and Technical AssistdtiR€A) is a nonprofit organization
established in 1989. IRTA works with companiesest and demonstrate alternatives to
ozone depleting, VOC and toxic solvents. IRTA atemducts projects that focus on
finding low-VOC, low toxicity alternatives for whelindustries. IRTA runs and operates
the Pollution Prevention Center, a loose affiliatiof local, state and federal
governmental organizations and a large electriityutiompany.

The District contacted with IRTA to identify, teshd demonstrate low-VOC alternative
materials for cleaning coating and adhesive apidicaequipment. IRTA completed that
project in 2003 and reported the results in a dasumentitled “Assessment,

Development and Demonstration of Low-VOC Cleaningt&ns for South Coast Air

Quality Management District Rule 1171.” The work deanup of coating and adhesive
application equipment in that project focused ooty traditional coatings and did not
address cleanup of ultraviolet (UV) or electronrhedB) cured coatings or adhesives.
The District contracted with IRTA to conduct a segpa project to identify, test and

demonstrate low-VOC materials for specifically cliegy UV and EB curable coating and
adhesive application equipment.

Tests of Alternative Low-VOC Cleaners

Performance of the alternative cleaning agentselt écility was evaluated on a case-by-
case basis. In each instance, plant personneidavnformation on their requirements
for the cleaning process. In some cases, IRTAimddaa sample of the coating or
adhesive that required cleaning. IRTA conductdmbiatory testing to screen cleaners
that might be appropriate for testing in the opemat IRTA then provided or took to the
facility cleaners that might be effective and thesre tested. In terms of performance, a
cleaning alternative was judged as successful gfeianed as well as or better than the



cleaning process the company uses currently. Where were differences in the
cleaning process, these were noted.

The alternative low-VOC materials that were useddbytested in the participating
facilities included not cleaning at all, plain watevater-based cleaners, methyl acetate
and acetone. Acetone and methyl acetate are exiEomptVOC regulations and the
water-based cleaners that were tested have a V@terntoof 25 grams per liter or less.
The UV or EB curable coatings or adhesives thatiregemoval from the application
equipment were not cured so cleaning could be pedd effectively with these
techniques and materials.

Cost Analysis

IRTA performed cost analysis and comparison foraternatives that were successful at
the participating facilities. There were no capéquipment costs for the facilities and
none of the facilities indicated there would befedé#nt labor costs with use of the
alternatives. The cost analysis and comparisongeaerally based on the cleaner cost
and the cleaning material costs. No cost comparisas performed for one of the
facilities because there were no records of theafodeaning.

Report Structure

This document reports the results of a projectinal falternative low-VOC cleanup
materials for UV and EB curable coatings and adiessi During the project, IRTA
worked with four facilities that used UV or EB chla coatings or adhesives. Section Il
of this document presents the work that was perdrmn alternatives for each of the
facilities participating in the project. In eachse, it describes the process used by the
facility, discusses what material is used for clgarof the application equipment
currently, presents the results of the alternalove-VOC material testing and analyzes
and/or compares the cost of using the high andM@& cleanup materials. Section I
of the document summarizes the conclusions andtsesfithe project.



[I. ANALYSIS OF THE ALTERNATIVE CLEANING AGENTS.

This section presents the results of the testhefiternative low-VOC cleaning agents.
It focuses on four facilities that agreed to p@vate in the project. Table 2-1 lists the
four facilities and describes their UV or EB opéarat

Table 2-1
Facilities Participating in the Project
Company Description of Operation Type ahasive or Coating
Sandberg Furniture Wood Furniture Manufacture UV Curable Coatings
Medtronic Diabetes Medical Device Manufacture UV Curable Adhesives
DRS Sensors and Tar- Aerospace Facility Quvable Conformal Coating
geting Systems, Inc.
Huhtamaki Consumer Packaging GtBable Coating

Sandburg Furniture, a major wood furniture manufiagstin the Basin, has a flat line that
uses UV curable coatings. Medtronic MiniMed iader in manufacturing implantable
medical devices; the company has several operati@tsnvolve the use of UV curable
adhesives. DRS, an aerospace facility, appliesVacurable conformal coating to
electronic devices. Finally, Huhtamaki manufactutensumer packaging; the company
applies an EB curable clear coating over the pdimaterial.

The companies that participated in the project vsetected to represent the range of the
different types of facilities in the Basin using vd EB curable inks or adhesives. All
of the facilities produce high quality productshig section presents the detailed testing
and cost analysis results for the four facilitie®No cost analysis or comparison is
provided for Sandberg Furniture.

Sandberqg Furniture Mfg. Co., Inc.

Sandberg Furniture, one of California’'s longestndbag premier manufacturers of
bedroom and entertainment furniture is located ennén, California. The company was
founded in 1918 and is still owned and operatethbyfourth generation of the Sandberg
family. The company has 450 employees. Sandbargifactures medium priced master
bedroom furniture, youth bedroom furniture and gatement wall systems.

The Sandberg property consists of four buildingslieg 300,000 square feet, on 14
acres. The company purchases particleboard andimebknsity fiberboard and does its
own laminating and finishing. The finishes usedSandberg are applied by spray and
roll coating. The coatings are UV cured. The lila¢ was engineered to use 100 percent
solid UV curable coatings; components are finisfiet and then assembled. A picture
of the flat line is shown in Figure 2-1.
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Figure 2-1. Flat Line at Sandburg Furniture

P

After adopting the UV curable coatings, Sandbedyced their 1990 VOC emissions by
92 percent. According to Phil Sweet, Vice Presid#nManufacturing, “As far as we
know, Sandberg was the first wood production fgciln the Los Angeles Basin to
implement water-based topcoats, in 1991. And itlsé Wwoodworking facility to install a
100 percent solid, sprayable zero VOC, UV-curetsfimg line, in 1995.”

Prior to 1996, when the company purchased eight Aesuspray paint spray guns, the
first two sets caused many opportunities; cleamywlved the use of VOC solvents.

Originally, the cleanup process included flushihg tines with solvent and taking the

guns apart and immersing them in solvent. OnceéAtfispray guns were installed, the
cleanup routine was simplified to a daily inspectas the filters and a weekly wipedown

of the spray guns and roll coaters. The convegtirhas a built in scraper to recover all
excess coating on an ongoing basis. Small amairggempt solvents are used during
the routine cleanup process. Sandberg performii¢fner level of cleaning, with exempt

solvents, every few months. When solvent clearsngquired, the company uses a small
amount of acetone. An MSDS for acetone is showAppendix A. There are no non-

exempt VOC emissions from the cleanup process.

VOC emissions at the Sandberg facility this yedl e less than five tons. Facility
emissions were permitted at 219 tons in 1990.



Medtronic Diabetes

Medtronic Diabetes is a business unit of Medtroihe,, the world’s largest medical
technology company. Located in Northridge, Cafifar Medtronic Diabetes is the world
leader in insulin pump therapy and continuous gdecononitoring systems for the
treatment of diabetes. Medtronic Diabetes hasetliypes of operations that use UV
curable adhesives.

IRTA began work with Medtronic Diabetes as partagbroject sponsored by the South
Coast Air Quality Management District. The proje@s designed to investigate whether
low-VOC cleanup materials could be used to cle&raviblet and electron beam curable
coatings and adhesives. IRTA worked with Gingerhbuco, Medtronic’s Director of
Safety, Security and Environmental Compliancegsd low-VOC alternatives for cleanup
of the application equipment used to apply the sidies.

In the disposable packaging area, Medtronic Diabkés several machines that are used
to apply adhesive to the packaging material.

In another area, the PATCH machine is used to lpmigcarbonate sensors to a patch.
Medtronic Diabetes wanted to start a new programegtilar maintenance using a low-
VOC cleaner for the application equipment.

IRTA obtained a sample of the adhesive used in RBRECH machine to conduct
preliminary testing of low-VOC cleaning agents. v&al alternatives, including plain
water, a water-based cleaner made by Mirachem ang based cleaner, were tested. The
Mirachem cleaner appeared to work well in the prelary testing at 100 percent
concentration without leaving a residue. An MSD$ tiee Mirachem cleaner, called
Mirachem 500, is shown in Appendix A. IRTA proviisamples of the Mirachem
cleaner to Medtronic Diabetes and the cleaner waged on the adhesive residue.
According to the engineers performing the testihg,cleaner worked well.

For the CAM and TAM machines, which are automateedical device assembly
machines, IRTA provided the company with severghgstions for cleaning the adhesive
from the application equipment. The cleaner thatked best for this operation was
acetone. The company wanted to continue usingyieds in the cleaning operation and
polywipes are supplied with both IPA and acetoiMedtronic Diabetes uses 5 cases of
clean room wipes containing IPA for cleaning theNCAnd TAM application equipment
each year. Each case contains 12 rolls of 100 shé&éte cost of each case is $235. On
this basis, the annual cost of using the IPA wipe®l,175. The acetone wipes have the
same price as the IPA wipes. Assuming the sameauaihad wipes would be used, the
cost of the acetone wipes is $1,175 annually.

For the PATCH machine, Medtronic Diabetes estimdatesll use one gallon per month
of the Mirachem to clean and maintain the syst@ine Mirachem will be used at a one-



third concentration in water. At a cost of $18 gallon including freight for purchases in

five gallon quantities, the cost of using the Miram would amount to $216 per year.
No cost comparison with other cleaning materials warformed because the regular
maintenance program has just been initiated.

Table 2-2 shows the cost comparison for the CAM @&Ad/l equipment cleaning at
Medtronic Diabetes. The values show that the o#te same for using the low-VOC
wipes containing acetone and the high VOC wipesainimg IPA.

Table 2-2
Annualized Cost Comparison for Medtronic Diabetes

IPA Wipes  Acetone Wipes
Cleaning Wipes Cost $1,175 $1,175
Total Cost $1,175 $1,175

DRS Sensors & Targeting Systems, Inc.

DRS is located in Cypress, California. The compaeyelops and prototypes EO sensors
and targeting systems. One of the operations & DRolves applying a conformal
coating to electronic assemblies. The company asgzay gun to apply a UV curable
conformal coating.

IRTA began work with DRS as part of a project spoad by the South Coast Air
Quality Management District. The project was desw@jto investigate whether low-VOC
cleanup materials could be used to clean ultraviexhel electron beam curable coatings
and adhesives. IRTA worked with DRS to test low&/@lternatives for cleanup of the
spray gun used to apply the UV curable conformating.

DRS uses isopropyl alcohol (IPA) to clean the aggtion equipment. An MSDS for IPA
is shown in Appendix A. After the conformal coatiis applied, the DRS engineer puts a
small amount of IPA into the spray gun cup to reentive uncured UV coating residue
from the spraying operation. The engineer switésIPA and turns the cup upside down
to ensure the IPA reaches all parts of the cupe érigineer uses a wipe cloth to wipe out
the sides and bottom of the cup. Finally, the eegi then adds some additional IPA to
the spray gun cup and flushes the gun. The cupspgected under a black light which
will show whether there is a residue remaining.

IRTA obtained a sample of DRS’s coating from teador. An MSDS for the coating is
provided in Appendix B. IRTA conducted screeniegt$ to determine which low-VOC
alternatives might be suitable for removing theticga The alternatives that were tested
included plain water, acetone, methyl acetate, terA@ased cleaner called Mirachem 500
and a vegetable based cleaner called Soy Gold 2308DSs for these materials are
shown in Appendix A. IRTA also tested IPA so theaning capability of the alternatives
could be compared to it. The results of the sengetests indicated that plain water



appeared to clean the coating well, the Mirached &@aned well but was likely to
require a rinse, the soy cleaner left a signifiaasidue, acetone did not work as well as
IPA and methyl acetate worked better than IPA.

IRTA then conducted field tests at DRS with theieegr in charge of the operation, Ray
Salud. The protocol involved testing the cleamethie cup, swirling it and turning it
upside down to get good coverage, wiping the dogn tadding more IPA and spraying
the gun into a bucket. After the cup was cleartedas inspected under a black light.

The results of the testing indicated that deioniatker left a residue before the sides of
the cup were wiped. After the sides were wiped, rissidue was substantially less but
was still evident. The results also indicated tiat Mirachem 500 appeared to leave
some solid particles in the cup. Acetone did nearm the cup as well as IPA. Methyl
acetate was the best cleaner and it cleaned thangdeetter than IPA. IRTA and the
DRS engineer decided not to test the soy baseduprdabcause it, like the Mirachem
cleaner, was likely to leave a residue that wowduire rinsing which would be an
additional step.

IRTA performed a cost analysis of using IPA andhgdihe alternatives that performed
most successfully, acetone and methyl acetate. DR8 engineer estimates that the
company uses about one-half gallon of IPA annutlclean the coating application

equipment. IRTA assumed that the use of acetonmathyl acetate for this purpose
would be the same. The company would only purcloagsegallon of cleaner at a time,
probably from a specialty lab. IRTA obtained cdststhe three materials if purchased in
one gallon amounts. The price of acetone is thwed, at $11.30 per gallon. The price
of IPA is $16 per gallon and the price of methyétate is $35 per gallon. IRTA also
obtained prices for the materials from a local cicainsupplier that offers all three

chemicals. Because the chemicals would be purdhasemall one gallon quantities, he
indicated he would charge $50 per gallon for aktéhchemicals because of the handling.

The used IPA from the cleanup operation is shippiedite as hazardous waste. The
acetone and the methyl acetate would need to bdldthm the same manner. Acetone
and methyl acetate are much more volatile thand®A&missions could be higher if they
were used in the operation. This means that th&emzolume of the two low-VOC
alternatives might be lower. For purposes of ag)yIRTA assumed that the waste
volume and cost of waste disposal would be the dJamall three chemicals. The waste
disposal cost, accordingly, was not included inahalysis.

Table 2-3 presents the annualized cost comparigorthe cleanup solvents for DRS
assuming the company would purchase the IPA, aeetwnmethyl acetate from a
laboratory. The values indicate that using acetsiiee lowest cost option and that using
methyl acetate would more than double the costsofguthe IPA baseline chemical. If
the materials were purchased from the local chdnsiggplier, the materials would be
more expensive but they would all carry an equat.co



Table 2-3
Annualized Cost Comparison for DRS Sensors & Targatg Systems

IPA Acetone Methyl Acetate

Cleaner Cost $8.00 $5.65 7.50
Total Cost $8.00 $5.65 $07.
Huhtamaki

Huhtamaki is located in Los Angeles, CaliforniaheTcompany is international and the
business entity in Los Angeles makes consumer pauaprimarily for ice cream
cartons. Huhtamaki has an eight stage web prabsseven color stations and a clear
coating station. A picture of the press is showifrigure 2-2. Huhtamaki is one of the
few companies in the U.S. that uses an electromhbmaable ink and an electron beam
curable coating for the clear coat.

Figure 2-2. Press at Huhtamaki

IRTA began work with Huhtamaki as part of a projegbnsored by the South Coast Air
Quality Management District. The project was desijto investigate whether low-VOC
cleanup materials could be used to clean ultravienhel electron beam curable coatings
and adhesives. IRTA worked with Huhtamaki to test-VOC alternatives on the clear
coating station.

Historically, Huhtamaki used two 55 gallon drums pmwnth of a VOC solvent called EB
Wash for cleaning. An MSDS for this cleaner iswwhan Appendix A. Half of the EB
Wash, one drum per month or 660 gallons per yeas, wged for off-press cleaning and
half was used for on-press cleaning as a blankshwaroller wash and a coating cleanup



material. Huhtamaki estimates that about 93 gallae used on-press for cleaning the
ink on each printing station annually and about-amth as much, or nine gallons per
year, was used to clean the coating station annu@lf the nine gallons, one-half gallon

was used to clean coating residue on the floor.

The alternative that was most effective in clearting coating is a water-based cleaner
called Brulin GD 815 MX. An MSDS for this cleansrshown in Appendix A. Through
testing, it was found that plain water was effeztin cleaning the coating residue on the
floor. Several different concentrations of the IBricleaner were tested for cleaning the
coating station and a concentration of 50 percenliid50 percent water was found to be
as effective as the EB solvent in cleaning theingat Huhtamaki has converted to the
Brulin cleaner for cleaning the coating station gutain water for cleaning the coating
residue on the floor.

The cost of the EB Wash solvent is $9.09 per galldssuming that nine gallons of the
solvent was used for coating cleanup, the annust cbthe solvent for this purpose
amounted to $82. The cost of the Brulin water-laskeaner is $5.75 per gallon.
Assuming that 8.5 gallons of the cleaner are usedléaning the coating station and that
a 50 percent concentration of the cleaner is requithe annual cost of the water-based
cleaner amounts to $24. The cost of the plain mfatefloor cleaning was assumed to be
zero.

Table 2-4 shows the annualized cost comparisorlfittamaki. The values indicate that
the cost for cleanup with the water-based cleameignificantly lower than the cost of
cleaning with the high VOC solvent.

Table 2-4
Annualized Cost Comparison for Huhtamaki

EB Wash Water-Based Cleaner/

Solvent Water
Cleaner Cost $82 $24
Total Cost $82 $24



. SUMMARY AND CONCLUSIONS

During this project, IRTA worked with four facilés in the South Coast Basin to
document the use of and test alternative low-VOQenwds for cleaning UV and EB
curable coating and adhesive application equipmehhe alternatives used or tested
successfully by the facilities had a VOC conten2®dfgrams per liter or less. This is the
current limit for materials used for cleaning cogtand adhesive application equipment
in SCAQMD Rule 1171.

Sandberg Furniture put in a UV coating flat linevesal years ago. Since then, the
company does not need to use VOC solvents to cleanapplication equipment.

Sandberg now does not clean routinely and, wherodliercleaning is required, uses
acetone. Acetone is exempt from VOC regulations.

Medtronic Diabetes uses UV curable adhesives irerséwf their operations. The
company has decided to use acetone premoisteness igp cleaning the application
equipment in some of the operations. The costoolverting to acetone for cleaning
would be the same as the cost of using IPA. Inhetcoperation, the company plans to
use a water-based cleaner for routinely cleania@ggplication equipment.

DRS Sensors & Targeting Systems historically uge#él for cleaning the application

equipment used to apply UV curable conformal cagtito electronic devices. The
testing indicated that the best alternative fos ttieaning task is methyl acetate which
performed better than IPA. The cost of convertiognethyl acetate would increase
DRS'’s cost of cleaning

Huhtamaki applies a clear EB curable coating ogerdream carton packaging that is
printed using a lithographic printing press. Plaiater was found to be effective for
cleaning the coating residue from the floor. Aevdiased cleaner was found to perform
well for cleaning the coating application equipmstdtion on the press. The cost of
using the low-VOC alternatives would reduce Huhtkileacleaning cost.

Table 3-1 presents the facilities and the altevieatthat worked most effectively for their
operations.

Table 3-1
Results of Low-VOC Alternatives Testing

Company Cleaning Task Low-VOC Alternative
Sandberg Furniture Routine Maintenance No Cleaning

Periodic Maintenance Acetone
Medtronic Diabetes CAM/TAM Adhesive Equipmie Acetone

PATCH Equipment Water-Based Cleaner
DRS Sensors & Targeting Systems Conformal Coatongdnent Methyl Acetate
Huhtamaki Floor Cleaning Water

Clear Coating Station té&veBased Cleaner

Note: CAM and TAM are automated medical device g machines.
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The results of the project indicate that low-VO@alatives can be used by facilities that
employ UV and EB curable coatings in their operagio Alternatives that were tested
successfully in the project include not cleanin@glgtplain water, water-based cleaners,
acetone and methyl acetate.
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Appendix A
Material Safety Data Sheets for High VOC and Low-VQC Cleaners
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High VOC Cleaner Used at DRS Sensors &Targeting Stams
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VAN WATER & ROGER -- ISOPROPYL ALCOHOL -- 6505-00-261-7256

Product Identification

Product ID:ISOPROPYL ALCOHOL

MSDS Date:05/01/1993

FSC: 6505

NIIN:00-261-7256

MSDS Number: BVGJL

=== Responsible Party ===
Company Name:VAN WATER & ROGER
Address:2600 CAMPUS DR

Box:5932

City:SAN MATEO

State:CA

ZIP:94403-2522

Country:US

Info Phone Num:714-864-2310
Emergency Phone Num:800-424-9300
Preparer's Name:C.A.EISENHARD
CAGE:09N91

=== Contractor Identification ===
Company Name:CHEMICAL COMMODITIES AGENCY, INC.
Address:27447 PACIFIC STREET
Box:City:HIGHLAND

State:CA

ZIP:92346-2640

Country:U0S

Phone:909-864-2310

CAGE: 60777

Company Name:VAN WATER & ROGERS INC.,SUB OF UNIVAR
Address:6100 CARILLON POINT
Box:5932

City:KIRKLAND

State:WA

ZIP:98033

Country:US

Phone:206-889-3400

CAGE:09N91

Company Name:VAN WATERS AND ROGERS
Address:2256 JUNCTION AVE
City:SAN JOSE

State:CA

ZIP:95131

Country:US
Phone:408-435-8700/800-424-9300 (CHEMTREC)
CAGE: 0AN91

============= Composition/Information on Ingredients =====s=======

Ingred Name:ISOPROPYL ALCOHOL (SARA IIT) (PER SPEC, MATERIAL IS
"ISOPROPYL ALCOHOL, N.F." FORMULATION COULD NOT BE FOUND. "

CAS:67-63-0

RTECS #:NT8050000

Fraction by Wt: PER N F

Other REC Limits:NONE DETERMINED

OSHA PEL:400 PPM/500 STEL

ACGIH TLV:400 PPM/500STEL; 9192
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Hazards Identification

Routes of Entry: Inhalation:YES Skin:YES Ingestion:YES

Reports of Carcinogenicity:NTP:NO IARC:NO OSHA:NO

Health Hazards Acute and Chronic:INHALATION-IRRITATION OF NOSE &
THROAT. EYES-IRRITATION, CORNEAL BURNS. PROLONGED EXPOSURE TO HIGH
CONCENTRATIONS MAY CAUSE SEVERE OR FATAL CNS DEPRESSION.

Explanation of Carcinogenicity:NOT CARCINOGENIC.

Effects of Overexposure:INHALATION-HIGHER CONCENTRATIONS MAY CAUSE
HEADACHE, VOMITING, COMA. EVEN HIGHER CONCENTRATIONS MAY CAUSE COMA
OR DEATH. SKIN-DRYNESS, POSSIBLE DERMATITIS. INGESTION-LARGE
AMOUNTS CAUSES HEADACHE, NAU SEA, VOMITING, STOMACH CRAMPS,
UNCONSCIOUSNESS OR DEATH.

Medical Cond Aggravated by Exposure:PRE-EXISTING SKIN DISORDERS, EYE
PROBLEMS, OR IMPAIRED RESPIRATORY FUNCTION MAY BE SUSCEPTIBLE.

First Aid Measures

First Aid:INHALATION: REMOVE TO FRESH AIR. GIVE ARTIFICIAL RESPIRATION
IF NEEDED, SEEK MEDICAL ATTENTION. EYES: FLUSH WITH WATER FOR 15
MINUTES, GET MEDICAL ATTENTION. SKIN: WASH AREA WITH SOAP & WATER.
IF IRRI TATION PERSISTS, SEEK MEDICAL ATTENTION.INGESTION: INDUCE
VOMITING BY GIVING WATER, PREVENT ASPIRATION, GET IMMEDIATE MEDICAL
ATTENTION.

Fire Fighting Measures

Flash Point Method:TCC

Flash Point:53.0F,11.7C

Lower Limits:2.0

Upper Limits:12.7

Extinguishing Media:WATER SPRAY, DRY CHEMICAL, CARBON DIOXIDE, ALCOHOL
FOAM; DO NOT USE DIRECT WATER SPRAY.

Fire Fighting Procedures:FIREFIGHTERS SHOULD WEAR SELF-CONTAINED
BREATHING APPARATUS & FULL PROTECTIVE CLOTHING. USE WATER SPRAY TO
COOL NEARBY CONTAINERS & STRUCTURES THAT ARE EXPOSED.

Unusual Fire/Explosion Hazard:EXTINGUISH ALL NEARBY SOURCES OF IGNITION
BECAUSE VAPORS MAY BE MOVED BY AIR CURRENTS TO IGNITION SOURCES
DISTANT FROM THE HANDLING POINT.

Accidental Release Measures

Spill Release Procedures:EXTINGUISH ALL IGNITION SOURCES. MAKE SURE ALL
HANDLING EQUIPMENT IS ELECTRICALLY GROUNDED. FOR SMALL SPILLS MOP
UP & PLACE IN D.O.T. APPROVED CONTAINERS.

Handling and Storage

Handling and-Storage Precautions:KEEP AWAY FROM HEAT, SPARKS & OPEN
FLAMES. STORE IN COOL, DRY, WELL-VENTILATED PLACE AWAY FROM
INCOMPATIBLE MATERAILS. VENT CONTAINERS FREQUENTLY.

Other Precautions:MORE OFTEN IN WARM WEATHER, USE ONLY ON NON-SPARKING
TOOLS AND ELECTRICALLY GROUND ALL EQUIPMENT WHEN HANDLING THIS
PRODUCT. DO NOT USE PRESSURE TO EMPTY CONTAINERS. EMPTY CONTAINERS
CAN HAVE RESIDUES , GASES & MISTS.

============= Exposure Controls/Personal Protection =====——=—=—==-

Respiratory Protection:BASED UPON CONTAMINATION LEVELS IN THE WORK
PLACE. FOR EXAMPLE: HALF MASK AIR-PURIFYING CARTRIDGE RESPIRATORS

http://hazard.com/msds/f2/bvg/bvgjl.html 5/13/2004
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OR SUPPLIED AIR RESPIRATORS.

Ventilation:LOCAL-MECHNAICAL EXHAUST.

Protective Gloves:RUBBER GLOVES.

Eye Protection:SAFETY GOGGLES.

Other Protective Equipment:RUBBER APRON, RUBBER BOOTS, IMPERVIOUS
CLOTHING.

Work Hygienic Practices:EYE WASH FOUNTAIN, QUICK DRENCH SHOWER.

Supplemental Safety and Health

AN MSDS WAS REQUESTED. CHEM COMMODITIES INFORMED US 120CT94 THAT THEY
HAD SUPPLIED VAN WATERS & ROGERS MATERIAL TO DPSC. MSDS COPIED FOR
ANOTHER VWR WHICH HAD BEEN SUPPLIED BY CHEM COMMODITIES. —-- MA
TERIAL PER SPEC IS "ISOPROPYL ALCOHOL, N.F.". FORMULATION COULD
NOT BE FOUND. FORMULA IS THOUGHT TO BE 70%/30% WATER.

Physical/Chemical Properties

HCC:F2

NRC/State Lic Num:NONE

Boiling Pt:B.P. Text:181F,83C

Melt/Freeze Pt:M.P/F.P Text:-127F,-88C

Vapor Pres:33

Vapor Density:2.07

Spec Gravity:0.79

Evaporation Rate & Reference:3.0 (BUTYL ACETATE=1)
Solubility in Water:100%

Appearance and Odor:MEDICINAL ALCOHOLIC ODOR.

Stability and Reactivity Data

Stability Indicator/Materials to Avoid:YES

STRONG OXIDIZERS, ALUMINUM, ACETALDEHYDE, CHLORINE, ETHYLENE OXIDE,
HYPOCHLOROUS ACID, ALDEHYDES.

Stability Condition to Avoid:HEAT, SPARKS AND OPEN FLAMES.

Hazardous Decomposition Products:MAY LIBERATE CARBON MONOXIDE AND
CARBON DIOXIDE.

Disposal Considerations

Waste Disposal Methods:CONSULT APPROPIATE FEDERAL, STATE AND LOCAL
REGULATORY AGENCIES TO ASCERTAIN PROPER DISPOSAL PROCEDURES.

Disclaimer (provided with this information by the compiling agencies) :
This information is formulated for use by elements of the Department
of Defense. The United States of America in no manner whatsoever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
document should seek competent professional advice to verify and
assume responsibility for the suitability of this information to their
particular situation.

http://hazard.com/msds/f2/bvg/bvgijl.html 5/13/2004
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High VOC Cleaner Used at Huhtamaki
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"Aug 08 02 10:27a Technical Dept. (323)269-3736 p.2

e o IS . ik e SR e N

MATERIAL SAFETY DATA SHBEBT
WASH Page: 1
PRODUCT MNAME: WASH EB HMIS CODES: HF R P
PRODUCT CODE: Bill 2208
CHEMICAL NAME: BLASKET AND ROLLER WASH
= BECTION I - MANUFACTURER IDENTIFICATION
MANUFACTURER'S NAME: PRINTERS’' SERVICE
ADDRESS + 26 Blanchard Street

Newark, New Jeragey 07105
EMERGENCY PHOME :+ 1-800-424-9300 LAST REVISION : 06/25/97
INFORMATION PHONE : 1-973-589-7800 DATE REVISED s 03/17/99
PREPARER + ENVIRONMENTAL DEPT.
==sesss===  SECTION II - HAZARDOUS INGREDIENTS/SARA III INFORMATION sesssmem=
YAPOR PRESSURE WETGHT
REPORTABLE COMPONENTS CAS NUMBER mm Hg @ TEMP PERCENT
* 2-BUTOXYETHANGL 111-76-2 0.6mmig 20 C 80 - 90k
PEL 25ppm: TLV 25ppm // LDGO 1.746g/kg: LCSD B0OPpAVERr /f WAP ropertable

n-PROPYL ALCOHOL 11-23-8 1amig 20 C 10 - 20%

PEL 200PPM: TLV 200PPM // LDSO 1.87g/kg: LCSC> 20000ppm/hr
* Indicates chemical(s) subject to the reporting requirements of sectton 313 of Title III and of 40 CFR 372.

==ssscccosmeee= SECTION III - PHYSICAL/CHEMICAL CHARACTERISTICE ~reasmssss=c==
BOILING POINT : 204 F SPECIFIC GRAVITY (H2D-1): 0.88
VAPOR DENSITY : 3.7 { air=1) VAPOR PRESSURE : 4.1 mhg at20¢
ORYING RATE : 0.3(nButy! Acet.=1) voc + 7.38 1bigal METHOD: EPA {28
PHOTOREACTIVE : NO HZD SOLUBILITY : 100% -
VOLATILES : 1008 APPEARANCE : QLEAR f IE/GJ 8 W 7*/'.
PHYSICAL STATE : LIQUID ODOR  ALOOHDL ODOR

BECTION IV - FIRE AND EXPLOSION HAZARD DATA crczscomammwmm
FLASH POINT + 105 P METHOD UBED: T¢
FLAMMABLE LIMITS IN ATIR BY VOLUME- LOWER: 1.l UPPER: 136

EXTINGUISHING MEDIA: CARBON DIOKIDE, FOAM. OR ORY POWDER (WATER MAY BE INEFFECTIVE)

BPECIAL FIREFIGHTING PROCEDURES : KEEP CONTAINER COOL. CONTROL COOLING MATER SINCE IT MAY YEND TO SPREAD
BURNING MATEREAL.

UNUSUAL FIRE AND EXPLOSION HAZARDE: IF BOILING POINT OF SOLVENT IS REACHED. THE CONTAINER MAY RUPTURE
EXPLOSIVELY AMD IF IGNITED. GENERATE A FIREBALL.

8ECTION V - REACTIVITY DATA
BTABILITY: vEs IF MO CONDITIONS:
INCOMPATIBILITY (MATERIALS TO AVOID): Y5

IF YES WHICH OMES: STRONG QXIDIZER

HAZARDOUS DECOMPOSITION CR BYPRODUCTS: CARBON DICXIDE. CARBON MONOXIDE ON IGHITION
HAZARDOUS POLYMERIZNTION: NONE

S8ECTION VI - HEALTH BAZARD DATA
INDICATIONS OF EXPOSURE:

IHHALATION HEALTH RISKS AHD SYMPTOMS OF EXPOSURE: HEADACHE. DEZZINESS. HAUSEA. VERY HIGH LEVELS OF VAPORS COULD CAUSE UNOONCIOUSNESS
SLIGHT IRRITATION OF THE MUCOUS MEMBRANE

EYE CONTACT AND SYMFTOMS OF EXPOSURE: REDNESS OR BURNING SENSATION,

SKIN HEALTH RISKS AND SYMPTOMS OF EXPOSURE: REDWESS. ITCHING. [RRITATION ON OVEREXPOSURE.

INGESTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE: SEVERE GASTROINTESTINAL IRRITATION. NAUSEA, VONITING AND DIARRHEA.

EMERGENCY AND FIRST AID PROCEDURES

IF IN EYES: FLUSH WITH WATER FOR IS MIN. LIFT UPPER AND LOWER EYE LIDS. SEE A DOCTOR.

IF ON SKIN: WASH WITH SOAP AMD WATER.

IF INFALED: REMOYE TO FRESH AIR. [F UNCOWSCIOUS. USE ARTIFICIAL RESPIRATON,

IF INGESTED: DO MOT {NDUCE VOMITING. SEE DOCTOR IMMEDIATELY TO PUMP STONACH

HEALTH HAZARDS (ACUTE AND CHRONIC) :
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Low-VOC Cleaner Used at Sandberg Furniture and Testd at DRS Sensors &
Targeting Systems
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Low-VOC Cleaner Tested at Medtronic Diabetes and RS Sensors & Targeting
Systems
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Low-VOC Cleaners Tested at DRS Sensors & Targetin§ystems
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Low-VOC Cleaner Tested at Huhtamaki
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Appendix B
UV Curable Coating Used at DRS Sensors & Targetin§ystems

44



45



46



47



