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BEAM TUBE OT CLEANING PROCEDURE DEVELOPMENT & EXECUTION

Discovery
The original cleaning procedure specified by Caltech was a 5 step process consisting of a
solvent wipe, hot water rinse, two hot applications of a2%o Oakite 33 solution, and a final

hot waGr rinse. CBI determined that the disposal cost and relative ineffectiveness of
Oakite 33 solutions warranted the consideration of other procedures. CBI prepared

material samples cleaned with the specified Oakite procedure and altemative cleaning
procedures for testing by Caltech. As a result of these tests, a steam cleaning procedure

was selected for the LIGO beam tubes. The Qualification Test steam cleaning procedure

presented at the FDR is CLIQT.

Qualification Test section 22-A was steam cleaned in accordance with CL1QT on October
20, t994. The rotating steam wand stopped sometime during the cleaning process. Black
light inspection of the tube section after cleaning revealed scattered minute spots of
contamination on the tube surface. These minute spots of contamination were only
apparent when the surface was flushed with a isopropyl alcohol or propanol. Fine streaks

of fluorescence were produced when the surface was rinsed with propanol and viewed
with ultra-violet light. These streaks are referred to as bleeders.

Task #94-1
Task #94-1 was established to study the occurrence, cause, effect, and source of the
contamination. The study revealed that the contamination was wide spread and varied in
intensity. Isolated spots of contamination were located and viewed under a microscope
which revealed that the contamination was located in relatively deep local depressions in
the steel surface. Contaminated solvent was taken from various surfaces by withdrawing
the propanol wash containing bleeders with a dropper. The contamination was determined
by FTIR laboratory analysis to be hydrocarbon type lubrication oil of the following types:

Silicone oil or grease.

Organic ester (possibly a phthalate ester).
Possibly a small amount of hydrocarbon oil or grease.

The source of the contamination could not be identified.

Task #94-2
Task #94-2 was established to determine the best cleaning technique for Mirachem 500
and to compare the effectiveness of cleaning with Mirachem 500 only to the effectiveness

of Mirachem with a propanol rinse. Mirachem representatives were contacted to
determine how to best use the Mirachem 500. Tests were conducted to determine the

most effective concentration and to evaluate the benefits of foam application. Full
strength Mirachem was marginally more effective than solutions diluted with de-ionized
water. A 30 gallon capacity foam fue extinguisher was used to develop a large quantity of
foam in a relatively short time. Foam produced by hand sprayers and by the fire
extinguisher produced relatively large bubbles when compared to the aerosol cans
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produced by Mirachem. Foam produced by the aerosol cans lasted approximately 7

minutes on a stationary surface while foam produced by the other methods on a stationary
surface would collapse in approximately 2 minutes. However, the primary benefit of foam
was due to the dwell time provided by foam clinging to the surface. Foam applied to a
horizontal rotating tube was washed off the surface after one revolution. A full strength
Mirachem liquid wash was selected forevaluation.

The best results were produced by a three step cleaning process consisting of a Mirachem
wash and water rinse, steam cleaning rinse, and propanol wash. Tube cleaning in the
horizontal position proved to be more economical than cleaning in the venical position.
The following process was selected for the further evaluation:

1. Liquid full strength Mirachem 500 applied to a rotating horizontal tube section.
2. Pressure wash inclined tube with de-ionized water.
3. Steam rinse inclined tube.
4. 2-propanol wash applied to a rotating horizontal tube.
5. 2-propanol rinse applied to a rotating horizontal tube.

Task #95-I
Task #95-1 was established to develop and execute QT cleaning procedures based on the
process identified above. A short section of tube was used to develop the cleaning
procedure parameters and to evaluate the procedures prior to cleaning the QT sections.
Procedure CLTEST1 was developed to clean the short section of tube in the following
mannef:

1. Full strength Mirachem 500 liquid was placed in the closed horizontal tube on
rollers. The amount of Mirachem used was .2 gallons per foot.

2. The tube section was rotated about the longitudinal axis for 30 minutes at a
rate of 1/3 turn per minute.

3. The tube was inclined with a l:20 slope to drain the Mirachem liquid from the
tube. Immediately following the Mirachem bath, the beam tube was pressure
rinsed with a rotating spray head at a rate of 3 gallons of de-ionized water per
foot at 100 PSL

4. The inclined beam tube was steam cleaned per procedure CLIQT. The steam
cleaning was done at 135 PSI with steirm produced from 3 gallons of de-
ionized water per minute applied with a wand rotating at 60 RPM moving
through the tube at a rate of 6 inches per minute.

5. Isopropyl alcohol was placed in the closed horizontal tube on rollers. The
amount of alcohol used was .2 gallons per foot. The tube was rotated for 30
minutes at Il2 revolutions per minute.

6. The isopropyl alcohol was completely drained and a second isopropyl alcohol
wash was executed.

Mirachem and isopropyl alcohol baths were accomplished by setting the tube section
horizontally on nrrning rolls. The cleaning effectiveness was evaluated after each step of
the cleaning process by Auger analysis of coupons, FTIR analysis of a longitudinal rinse,
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water drop tests, and bleeder tests. Auger analysis was performed by MIT on coupons
provided by CBI. Evaluations of the 7' section showed that the tube section became
progressively cleaner after each step in the cleaning process.

After trial cleaning of a short tube section, the full cleaning process was selected for the

Qualification Test sections. Procedures CLSAMPI, CLDROP-I, and CLBLEED-I were
developed for FTIR samples, water drop tests, and bleeder tests, respectively. Procedures
CL4QT and CL5QT were developed for the cleaning of the Qualification Test tube
sections and baffles, respectively. Evaluation results for the qualification test sections are
contained in the attached 'Calendar of Events". Longitudinal samples did not always
indicate a reduction in the contamination. This is most likely due to an error in the
sampling execution which resulted in segregation of a portion of the sample which was
tested. All other tests showed a progressive improvement of the tube cleanliness with
each step of the cleaning process.

Attachnents:
Calendar of Events

Cleaning & Evaluation Procedures:
o CLTESTI - '"Test to Assess the Effectiveness of Cleaning with Liquid

Mirachem 500 and Isopropyl Alcohol"
r CI-4QT - "QT Assembly Cleaning Procedure"
o CL5QT - "QT Baffle Cleaning Procedure"
o CLSAMPL - "Procedure for Obtaining a Cleanliness Assessment Sample"
o CLBLEEDI - "Bleeder Detection by Propanol Rinse with Black Light

Inspection"
o CLDROP1 - 'TVater Drop Break Test for Beam Tube Cleanliness Assessment"

FTIR Analyses Reports

LIGO Project "Task Orders #94-t,#94-2, and #95-1.

CBI Charges to Task Orders #94-I,#94-2, and #95-1.

"Beam Tirbe Sequence of Events, Occurrence of Bleede/' L. Jones I0l2ll94

"Vertical Cleaning Station" Budget Cost (CBI Fax Dated November 4,1994)

"Horizontal Cleaning Station" Budget Cost (CBI Fax Dated November 23,1994)

Sketches of cleaning closure heads and coupon attachment details.

Mirachem and 2-Propanol Material Safety Data Sheets
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10-19-94 Beam tube assembly 22A was steam cleaned in accordance with CLIQT. The high end

of the beam tube was covered with polyethylene to retain the heat in the beam tube

assembly. The cleaning head was placed in the high end of the tube and held in position

until the local temperature of the tube reached approximately 140oF. At the start of the

cleaning process, the steam pressure at the exit of the coil was 125 psi resulting in a spray

wand rotation of approximately 40 revolutions per minute.

During the cleaning process a sample of the run-off water was collected to confirm that

steam was being applied at the specified rate of 1.5 gallons per minute.

The spray wand was not visible during the cleaning process until the wand was

approximately 5' from the low end of the tube. At the end of the steam cleaning process

it was discovered that the steam spray wand was not rotating. The wand had stopped

rotating at sometime during the cleaning process. It was concluded that the steam

cleaning apparatus did not have sufficient pressure at the nozzle to keep the spray wand

rotating.

As soon as the beam tube was dry, the inside of the beam tube was blacklight inspected in

an attempt to determine where the spray wand stop rotating. During this inspection a 6

to 8 inch wide fluorescent band was observed at the bottom of the beam tube. The

fluorescent band ran the entire length of the beam tube and was attributed to flow and

ponding of contaminated condensed steam. The point where the spray wand stopped was

not apparent from the cleanliness of the tube.

Two ideas were considered to minimize the fluorescent band at the bottom of the beam

tubes. The slope of the beam tube could be increased to minimize,the water damming up

behind the spiral weld seams. In addition, the bottom of the tube could be flushed with
de-ionized water during the steam cleaning process to wash away condensed steam.

I0-2A-94 A Steam Jenny representative came to CBI to adjust the steam cleaner. The fuel flow to
the steam cleaner was increased which increased the temperature and pressure of the

steam. This provided the additional force needed for the wand of the steam cleaner to
run continuously. The steam cleaning appamtus was positioned at the high end of the

beam tube and test run for 30 minutes. The spray wand was observed rotating for the 30

minutes without stoPPing.

A second blacklight inspection was performed to again attempt to determine where the

spray wand had stopped rotating and to determine if band of fluorescent contamination

on the bottom of the beam tube could be removed with acetone andor isopropyl alcohol.

Random checks were made along the whole length of the beam tube. The contamination

on the bottom of the tube was readily removed with acetone or isopropyl alcohol. During

these checks, it was discovered that areas that passed the dry blacklight inspection
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actually contained minute spots of contamination which would become apparent when

the surface was flushed with solvent. The contaminants produced streaks of fluorescence

as solvent washed over the surface of the tube. The streaks of fluorescence or "bleeder$'

varied in frequency and intensity but were found everywhere that was checked.

L0-20-94 Beam tube assembly 228 was inspected for bleeders with the wet blacklight t€chnique.

The inspection revealed fluorescent contamination on the beam tube walls similar to that
in the 22Abearn tube assembly. Areas that had weld repairs also exhibited contamination

or bleeders. Bleeders were also identified around the circumferential weld benveen2lB
and2IC assemblies. Wet blacklight inspections in the 218 beam tube assembly revealed

heavy bleeders on the surface walls.

Inspection of the Hyspan expansion joint also revealed light bleeders.

Inspection of the 14 foot experimental can using the wet blacklight techniques revealed

light to medium bleeders which were not evident with a dry blacklight t€chnique.

An inspection using the wet blacklight technique on the 18 in x 4 ft office plate revealed
no surface contamination or bleeders.

An inspection using the wet blacklight technique on t2 of the steam cleaned Cl hydrogen
outgas coupons revealed no visible bleeders.

Inspection using the wet blacklight inspection technique of the exterior surface of the22A
beam tube assembly revealed gross contamination and bleeders.

10-21-94 An inspection using the wet blacklight technique on sheet material (0.105" thick material)
that had been crated and stored revealed light bleeders.

An inspection using the wet blacklight technique on a cut-off section from 21D beam tube

assembly revealed heavy bleeders and gross contamination. This cut-off section had

never been inside the Plainfield Research Facility.

An inspection using the wet blacklight technique on 12 of the C3 hydrogen outgas

coupons (0.105" thick material) revealed no contamination or bleeders.

A blacklight inspection of the isopropyl alcohol cleaned piece of glass did not reveal any

contamination or bleeders.

10-24-94 Larry Jones of Caltech visited CBI to witness the bleeder phenomena on a number of
components including the interior of section 22-A. Larry Jones took photos of typical
bleeders.
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L0-25-94

A teleconference was held to discuss possible sources of the contamination and possible

cleaning alternatives. Marty Tellalian, Steve Peters, Warren Carpenter, Larry Jones,

Michael Gemelli, Gerry Stapfer and Rai Weiss participated in the teleconference. The
attached chart, 'Beam Tube Sequence of Events, Occurrence of Bleeders", was the basis

of the discussion.

A teleconference was held with Chuck Sherlock in Houston concerning the recently
discovered contamination in the beam tube. Chuck scheduled a flight to Chicago to assist
Plaffield in the cleaning process.

Chuck Sherlock arrived at CBI's facility in Plainfield and brought with him one half
gallon of the Mirachem 500 cleaning solution. Mirachem 500 had been evaluated in
December of 1993 when the steam process was selected.

Two 8 foot long sections of beam tube that had been stored outside at CBI's Plainfield
facility were inspected using the wet blacklight technique. The inspection revealed heavy
bleeders and contamination on the beam tube wall.

Mirachem representatives recommended a concentration or I pan Mirachem to 20 or 30
parts of water for mild hydrocarbon contamination. An experiment was performed to
assess the cleaning effectiveness of different mix ratios of the Mirachem 500 cleaning
solution. The experiment was conducted on the exterior surface of one of the 8 foot long
beam tube sections. Four 12" wide by 18" long test areas were marked out on the
exterior surface of the tube. Solutions of Mirachem 500 having I:3, l:20, and 1:30
Mirachem 500 to water ratios were mixed and sprayed onto three of the four test arcas.
Isopropyl alcohol was sprayed on the fourth test area. The results were inconclusive.
There was not any noticeable visual change in the presence of bleeders for the areas

cleaned with the three different mix ratios of the Mirachem 500. The wet blacklight
technique was used to assess the mixtures.

The 18 in x 4 ft office plate was re-inspected using the wet blacklight technique and this
second inspection revealed bleeders on the surface of the plate. Both surfaces of the plate
were thoroughly cleaned with isopropyl alcohol and steam cleaned. Inspection using the
dry blacklight technique showed no signs of any contamination or bleeders, however, an
inspection using the wet blacklight technique revealed several bleeders. A pinpoint
bleeder source in the oxide layer was discovered by flushing with isopropyl alcohol. The
bleeder remained after repeated flushing.

The steam cleaner and the steam cleaning apparatus were flushed with isopropyl alcohol
and liquid samples collected.



LIGO PROJECT
DESIGN & QUALIFICATION TEST

BEAM TUBE CLEANING REPORT TASKS #94-T,#94.2, #95-1

CALENDAR OF EVENTS

The 14 ft experimental beam tube can was steam cleaned and samples were collected of
the liquid that run off. An inspection using the wet blacklight technique revealed light to

medium bleeders.

Four foot of the 8 ft can section was steam cleaned with a 1:30 solution of Mirachem 500

to de-ionized water. An inspection using the wet blacklight technique revealed light

bleeders. A liquid sample of the fluorescent liquid was collected.

10-27-94 Rai Weiss from MIT arrived at Plainfield Research Facility to investigate the bleeder

phenomena.

Four coupons were selected and cut from cut off material from the 21C and 21D beam

tube assembly for investigation. These four coupons had bleeders that were located using

the wet blacklight technique. The four selected coupons were steam cleaned and the

bleeders examined using a microscope.

1,0-28-94 Rai Weiss performed a Flame Test and a Tesla Coil Test on the oxide surface of the

sample coupons. These tests did not reveal signs of contamination.

A liquid sample and filter sample of the contaminated solvent were taken by removing the

solvent containing bleeders with a dropper. The contaminated solvents were delivered to
Fitzsimmons & Associates for FTIR analysis under CBI purchase order 10-31-003.

10131t94 The contaminated filter paper was delivered to Fitzsimmons & Associates for FTIR
analysis under CBI purchase order 10-31-003ltsmln.

11-01-94 Caltech directed CBI to provide a conceptual design and budget estimate for steam

cleaning the beam tube modules in a vertical position. The concept developed had four

operating stations that would provide the simultaneous cleaning and final inspection of the

beam tube modules in a clean room environmenl A steel structure (80 feet tall and 30

feet wide) was proposed to accommodate four beam tube modules. The Steel structure

would house the four cleaning stations as described below:

Station #1 (Steam Clean with Detergent): At this station the beam tubes are steam

cleaned in the vertical position with Mirachem 500 solution. A special stearn cleaning

apparatus is proposed. A donut shaped ring with multiple spray nozdes that would clean

the beam tube from top to bottom. At the bottom the used Mirachem solution is

collected, filtered and drained into the local sewer system.

Station #2 (Steam Rinse): At this station the beam tube from station #1 is rinsed from top

to bottom with steam. At the bottom the rinse water is collected, filtered, and drained into

the local sewer sYstem.
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Station #3 (Solvent Rinse): At this station the beam tube from station #2 is rinsed from
top to bottom with isopropyl alcohol. An apparatus is used similar to the apparatus used

at station #1. At the bottom the used isopropyl alcohol is collected, filtered, and distilled
for reuse.
Station #4 (Final Inspection): At this last station the beam tube is inspected before it is
capped or sealed. This inspection consists of a blacklight inspection to confirm the

cleanliness of the beam tube sections.

ll-02-94 The FTIR analysis report dated lL-2-94 was received from Fitzsimmons & Associates for
the uncontaminated and contaminated solvent samples submitted on IAl28l94. The

uncontaminated 2-Propanol solvent contained 24.5 mgl of non-volatile matter which
appears to be hydrocarbon type lubrication oil. The contaminated solvent contained 180

mgA of non-volatile matter. The FTIR spectral analysis of the non-volatiles indicates the
presence of 2 or more organic compounds which appear to be:

r An organic ester (possibly a Phthalate Ester)
o Asilicone oil orgrease
o Possibly also a small amount of a hydrocarbon oil or grease.

LL-03-94 Don Lee, Vice President of Research for Mirachem, stated that a spray application of
Mirachem may not allow sufficient time for the Mirachem to work. Don proposed that a
LlVo to 20Vo Mtrachem foam solution be applied to the surface for al least one minute
followed by a hot water or steam rinse. Mirachem 500 is available in aerosol cans or can

be applied with a foaming gun. Mirachem can also be filtered to remove contaminants and
re-used. Don stressed the benefits of foam application due to the scrubbing action of the

bubbles.

tt-04-94 The budget design and cost estimate for vertical cleaning station was completed and

submitted to Caltech. See the attached fax from Marty Tellalian to Larry Jones dated

November 4,1994.

11-08-94 Mirachem will send a representative to CBI on November 1,4. A conference call was held
with Don Lee and Larry Jones. Don stated that the key to effective use of Mirachem is

time of contact and temperature. Elevated temperatures increase the effectiveness of
Mirachem. Mirachem 100 has a small hydrocarbon content and therefor smells like a
solvent. Mirachem 500 does not have a hydrocarbon content and has a citrus or tangerine
odor. Mirachem 100 and Mirachem 500 work by emulsifying organic compounds. Due
to CBI's ability to rotate tube sections containing Mirachem, Don feels that a foam
application is not as important as he previously stated.

Received the following results of the FTIR analysis (FIIR report dated 11-8-94) from
Fitzsimmons & Associates of the contaminated filter paper taken on 10128195:

o The extracted material appears to be a mixture of an ester oil ( a fatty acid ester of
a polyol) and a hydrocarbon oil.
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o This mixture is different from the oils found in the propanol solvent analyzed and

reported to you previously (Nov. 2,1994).
o The oils found in the propanol appeared to be a mixture of silicone oil and a

phthalate ester oil.
ll-9-94 A 7' section of previously uncleaned tube was selected to develop and evaluate the

cleaning procedure to be used for the Qualification Test sections. A longitudinal sample

was taken from the 7' tube prior to any cleaning and delivered to Fitzsimmons &
Associates for FTIR analysis under CBI purchase order 11-09-003.

11-10-94 Experiments were conducted to assess the effectiveness of Mirachem 500 cleaning

solution. A test was performed to compare
Mirachem liquid solutions and Mirachem foams.

foams were compared:
o Full strength Mirachem 500 solution.
o Mirachem 500 foam from the aerosol can.
o A 1:5 ratio using Mirachem solution and de-ionizndwater.
o A 1:5 ratio of Mirachem foam from the foam gun.

Four contaminated areas were identified on the exterior surface on the top of the 228
assembly. The areas below each of the selected test areas were inspected using the wet

blacklight technique to confirm that ttrey were contaminated and had bleeders.

The test areas were dammed up into a L2" x 12" square. A Water Break Test was

performed on the surfaces at each test area. Next, the test areas were covered with the

Mirachem solutions or foams. The solutions and foams were allowed to soak for 15

minutes before flushing with de-ionized water and air dried. After drying, a second Water

Break Test was performed on the surfaces at each of the four test areas. Each of the four
test areas were inspected for bleeders using the wet blacklight inspection technique. The

results of these test are summarized below:

MIRACHEM SOLUTION VS MIRACHEM FOAM

Water Break Test Before Cleaning: (Before Mirachem Soak) 12 drops at approximately

0.25" in diameter and 0.093" in height and 80 degree angle from the horizontal.

Blncktight Test; (After Mirachem Soak) The Mirachem foam appeared to remove any

smudges or smears that the Mirachem solution did not remove. When isopropyl was

applied to both of the cleaned surfaces, small faint bleeders were detected on the

Mirachem solution test area only.

Water Break Test After Cleaning: (After Mirachem/Before Isopropyl Flush) 12 drops

were applied to each area. The drops in both areas were approximately 0.375" in
diameter, 0.031" in height, and had a 30 degree angle from the horizontal.

the relative cleaning effectiveness of
The following Mirachem solutions and
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Lt-Lt-94

tt-t4-94

1:5 MIRACHEM SOLUTION VS 1:5 MIRACHEM FOAM

Water Break Test Before Cleaning: (Before Mirachem Soak) 12 drops were applied to
each area. The drops in both areas were approximately 0.25" in diameter, 0.093" in
height, and had an 80 degree angle from the horizontal.

Blacklight Test: (After Mirachem Soak) Both of the test areas still appeared to be

contaminated under the blacklight when isopropyl was applied to the surface. Bleeders

were observed in both areas. The foam gun did not simulate the foaming action supplied
from the aerosol can. The bubbles were larger and collapsed after approximately 3

minutes.

Water Break Test After Cleaning: (After Mirachem/Before Isopropyl Flush) 12 fuops
were applied to each area. The drops in both arein were approximately 0.25" in diameter,
0.093. in height, and had an 80 degree angle from the horizontal.

The tests indicate that the better results for cleaning the beam tube can sections are

produced by straight or full concentrate Mirachem Solution or Mirachem Foam compared
to a diluted solution of Mirachem solution or foam. Proof of this can be seen through the
aid of the Water Break Test, before and after Mirachem, and the Blacklight Inspection
with isopropyl flush. No difference was observed in the water break test resul8 for liquid
or foam. The black light test indicated slightly better results for full strength foam
compared to full stength liquid.

Received the results of the FflR analysis from Fitzsimmons & Associates of the sample

taken from the 7' foot long beam tube before cleaning. The contaminated solvent
contained 71.1 ppm of non volatile matter which appeared to be hydrocarbon type oil and

extraneous fibers. See the FTIR report dated IIlLIlg4 for complete results.

Performed a test to assess the application of Mirachem 500 as foam with a rented Ansul
Fire Extinguisher Foamer. The ratio of Mirachem solution to de-ionized water was varied
to observe the quality of the foam. Prior to applying the foam, the foam fire extinguisher
was thoroughly cleaned using isopropyl alcohol and Mirachem. The best foaming results
were achieved using straight liquid concentrate without diluting the Mirachem solution.
The foam produced with the fre extinguisher is not as stiff nor does it last as long as the

foam produced by the aerosol cans.

A representative of Mirachem visited CBI but did not offer any clear direction.

A test was performed to assess the effectiveness of cleaning with liquid Mirachem 500 and

isopropyl alcohol. This test consisted of cleaning a short section of the beam tube known
as the virgin tube or the 7 ft. beam tube to qualify the cleaning procedure CLTEST. This

rt-r7-94
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1 1-18-94

procedure assesses the additional cleaning processes proposed for use on the QT and

Option beam tube sections. This procedure in short consists of leveling the beam tube on

the power rollers and rotating a specified amount of Mirachem solution for 30 minutes.

After the 30 minutes, the tube is drained at a I:20 slope and rinsed using a pressure de-

ionized water rinse and de-ionized steam rinse, followed by an isopropyl alcohol wash and

isopropyl alcohol rinse. Coupons were placed inside the tube section to provide MIT with
material samples at various stages of the cleaning process for Auger testing. Coupon Cl
was taken before any cleaning. The 7' tube section was cleaned with a Mirachem bath
followed by a water pressure rinse and a strearn rinse. The following evaluations were
made following the Mirachem wash, waterrinse, and steam rinse:

Water Break Test: (Aftar Mirachem Soak, De-ionized Water Rinse, and De-ionized
Stearn Rinse)
Area 1: 12 drops were applied. All drops were approximately 0.375" in diameter, 0.062"
in height, and had an angle of approximated 15 - 20 degrees from the horizontal surface.
Area2: 12 drops were applied. All drops were approximately 0.375" in diameter,4.062"
in height, and had an angle ofapproximated2A - 25 degrees from the horizontal surface.
Area 3: 12 drops were applied. All drops were approximately 0.375" in diameter,0.062"
in heighg and had an angle of approximated 15-20 degrees from the horizontal surface.

Blacklight Test with Isopropyl Alcohol: (After Mirachem Soak, De-i,onized Water
Rinse and De-ionized Steam Rinse)
Initial Pass: 10 fluorescent streaks were observed after the initial 5 ml of isopropyl alcohol
was applied to the surface of the beam tube wall (270 degree orientation). 8 out of the 10

streals observed were actual bleeders coming from pinholes in the oxide layer.

Second Pass: The second pass was applied 2 inches above the first initial pass and used an

additional 5 ml of isopropyl alcohol. 12 bleeders or 2 additional bleeders were observed
on the surface of the beam tube wall. The original bleeders from the initial pass appeared
to be washed away or fainter in color.

Third Pass: The third pass was applied 2 inches above the second pass and used an

additional5 ml of isopropyl alcohol. 13 bleeders or I additional bleeder was observed on
the surface of the beam tube wall, however, only 3 bleeders still existed after the second
and third pass with isopropyl alcohol.

Coupon C2 was removed and a longitudinal sample was taken following the Mirachem
wash and water and steam rinse. The contaminated 2-propanol sample and a clean sample
were delivered to Fitzsimmons & Associates for FTIR analysis under CBI purchase order
11-18-013. The samples were identified as 2A and 2B. T}lre 7' tube section was then
cleaned by washing and rinsing with .2 liters per foot of 2-propanol. Coupon C3 was

removed after ttre 2-propanol wash and Coupon C4 was removed after the 2-propanol
rinse. The following evaluations were made following the 2-propanol wash and rinse.
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lYuter Break Test: (After Mirachem Soak, De-i,onized Rinse, De-ionized Steam,
Isopropyl Wash, anil Isopropyl Rinse)

Area 1: 20 drops were applied. All drops were approximately 0.375" in diameter,0162"
in height, and had an angle of approximated 15 - 20 degrees from the horizontal surface.

Water droplet appears to immediately lay flat on the surface when released from the

dropper.

Area2: 20 drops were applied. Alt drops were approximately 0.375" in diameter,0.062"
in height, and had an angle of approximated 10 - 15 degrees from the horizontal surface.
Water droplet lays flat and appears to have a 'halo" or "wetting" effect around the
droplet.

Area 3: 20 drops were applied. All drops were approximately 0.437" in diameter, 0.062"
in height, and had an angle of approximated 10 - 15 degrees from the horizontal surface.
Water droplet has the same general characteristics of Area 2, however, the "halo" or
"wetting" effect is not as pronounced.

Blacklight Test with Isopropyl Alcohol: (After Mirachem Soak, De-ionized Rinse, De-
ionked Steam, Isopropyl Wash, and Isopropyl Rinse)

Initial Pass: The same bleeder check area was retested using 5 ml of isopropyl alcohol.
No bleeders were observed on the surface of the beam tube wall (270 degree orientation).

Second Pass: The second pass was applied 2 inches above the first initial pass and used an
additional 5 ml of isopropyl alcohol. Again, no bleeders were observed on the surface of
the beam tube wall.

Third Pass: The third pass was applied 2 inches above the second pass and required an

additional 5 ml of isopropyl alcohol. Still, no indications of any bleeders on the surface of
the beam tube wall.

Random Check: Discovered 3 small but faint bleeders outside the bleeder check area,
when rinsed with 5 ml of isopropyl alcohol, however, the second and third pass

successfully washed them away completely.

l1-2I-94 A longitudinal sample was taken following the 2-propanol wash and rinse. The
contaminated 2-propanol sample and a clean sample were delivered to Fitzsimmons &
Associates for FTIR analysis under CBI purchase order ll-22-001. The samples were
identified as 3A. and 3B.
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II-23-94 Received the results of the FTIR analysis from Fitzsimmons & Associates of the sample

taken from the 7' foot long beam tube after washing with Mirachem 500, pressure rinsing

with de-ionized water and steam cleaning. This was before washing and rinsing with 2-

propanol. The contaminated sample contained 18.7 ppm of non volatile matter which

appears to be phthalate ester oils. Complete results are provided in the FTIR report dated

rU23194.

II-24-94 Submitted budget design and estimate for three cleaning methods for the Option to
Caltech. See attached fax dated from Marty Tellalian to Larry Jones dated November, 23,

1994.

Received the results of the FTIR analysis from Fitzsimmons & Associates of the sample

taken from the 7 'foot long beam tube after washing and rinsing with 2-propanol. The

contaminated sample contained 20.0 ppm of non volatile matter which appears to be

phthalate ester oils and silicone oils or grease. Complete results are provided in the FIIR
report dated lll24l94.

I2-l-94 Two samples of contaminated 2-propanol and one sample of uncontaminated 2-propanol

were delivered to Fitzsimmons & Associates for FTIR analysis under CBI purchase order
n-A2-0A7. The contaminated samples were taken from the 2-propanol used to wash and

rinse the 7' foot long tube. The contaminated 2-propanol wash was found to contain 210
ppm of predominantly hydrocarbon oil with a smaller amount of ester oil. The

contaminated 2-propanol rinse was found to contain 72.5 ppm of predominantly

hydrocarbon oil with a smaller amount of ester oil. Complete analysis results are provided
in the FTIR reporr dated 1216194.

12-5-94 The following procedures were approved and added to beam tube cleaning procedures

which are based on previous qualitative cleaning techniques. They are CL4QT,
CLSAMPLI, CLBLEED, and CLDROPI.

12-5-94 Preparations for cleaning the Qualification Test sections have been completed. Began
final cleaning the22-Abeam tube Assembly per procedure CL4QT.

Performed the CLSAMPL1 measurement using HPLC Grade Isopropyl Alcohol on
section 22-A pnor to any cleaning. It was established that the proper amount of alcohol
should be 33.5 mUft. of beam tube. Beam tube section number 224 is 69.0 ft in length.
2312mlof Grade HPLC Isopropyl Alcohol was used in the first sample run.

Wiuress coupons C6, C7, C8 were installed at the elevated end of the beam tube 224 at
approximately 90 degrees. Coupon C5 was not subjected to any cleaning. These coupons
will be submitted to MIT for Auger analysis after each major step in the cleaning process.

10



LIGO PROJECT
DESIGN & QUALIFICATION TEST

BEAM TUBE CLEANING REPORT TASKS #94-1,#94-2, #95-1
CALENDAR OF EVENTS

Evalustion of Section 22-A Prior to Cleaning
The Water Break Test was performed on three areas that looked identical under the dry
blacklight prior to any cleaning. All three areas exhibited the same results of having a

water drop diameter of 0.187 inches, a 70 degree angle, and a height of 0.125 inches.

The first Bleeder Test on interior of beam tube number 22A was performed prior to any
cleaning. The test results after the first pass with isopropyl alcohol revealed 11 bleeders,
the second pass revealed 7 additional bleeders, and the third pass revealed 5 additional
bleeders.

Tube section22-Awas cleaned with 55.7 L of Mirachem 500 while rotating the beam tube
on power rollers. After rotating the beam tube for ftirty minutes, the one end of the beam
tube was elevated and the contaminated Mirachem solution was drained and collected.
The tube was then pressured rinsed with de-ionized water using the steam cleaning
apparatus.

12-6-94 The beam tube was lowered and leveled into a horizontal position on the power rollers
and the end caps were removed. Witness coupon number C6 was removed from the beam

tube, packaged, and shipped to Calfech.

Evalaation af Section 22-A After Mirachem Wash & Pressure Water Rinse
The second Water Break Test was performed on three areas that looked identical under
the blacklight. All three area exhibited the same results of having a wat€r drop diameter of
0.L25 inches, a 65-70 degree angle, and a height of 0.093 inches.

The second Bleeder Test was performed on interior of beam tube number 22A. The test
results after the first pass with isopropyl alcohol revealed no bleeders, the second pass

revealed no additional bleeders, and the third pass revealed 3 faint bleeders.

The second longitudinal sample was taken in accordance with CLSAMPL1 using HPLC
Grade Isopropyl Alcohol. The initial volume amount for the length of tube was 2312 rnl
and the recovered amount for chemical analvsis was 2072 mL

Section 22-A wasilren inclined and steam cleaned. The elevated end of the beam tube
was covered and temperatures were recorded from the thermocouples and reported in the
log book. The temperature and pressure gauges at the output of the steam cleaner were
reading 355" F and 130 psi respectively. The steam cleaning apparatus emerged from the
low end of the beam tube 2.5 hours later, and the wand was still rotating.

Once the beam tube was dry, it was lowered onto the power rollers and the end cap at the
high end of the tube was removed. Witness coupon number C7 was removed from the
beam tube, packaged, and shipped to MIT for Auger testing.
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Evaluation of Section 22-A After Mirachem Wash, \Yater Rinse, and Steam Rinse

The third Bleeder Test was performed on the interior of beam tube numbet 22-4. The

test results after the first pass with isopropyl alcohol revealed 14 bleeders, the second pass

revealed 24 additional bleeders, and the third pass did not reveal any bleeders.

The third Water Break Test was performed on three areas that looked identical under the

blacklight. All three area exhibited the same results of having a water drop diameter of
0.343 inches, a 40-45 degree angle, and a height of 0.093 inches.

The third CLSAMPL1 longitr,rdinal sample was taken using HPLC Grade Isopropyl
Alcohol. The initial volume amount for the length of tube was 2312 ml and the recovered
amount for chemical analysis was 2060 ml.

The isopropyl alcohol wash was performed using 56 L of solvent while rotating the beam

tube on power rollers. After rotating the beam tube for thirty minutes, the end of the

beam tube was elevated and the contaminated alcohol drained and collected.

The isopropyl alcohol rinse was performed using 56 liters of solvent while rotating the

beam tube on power rolls. After rotating the beam tube for thirty minutes, the end of the

beam tube was elevated and the alcohol drained and collected.

' Once the beam tube was dried it was lowered onto the power rollers and the end cap at
the high end of the tube was removed. Witness coupon number C8 was removed from the

beam tube, packaged, and shipped to MIT for Auger testing.

12-7-94 Evaluation of Section 22-A After Propanol Wash and Rinse
The final Water Break Test was performed on three areas of section 22-A that looked
identical under the blacklight. All three areas exhibited similar results of having water
drops with a diameter of 0.281 inches, a 45-60 degree angle, and a height of 0.093 inches.

The final Bleeder Test on interior of beam tube number 22A was performed. The test
results after the first, second and third pass revealed no visible bleeders.

Performed the final CLSAMPLI measurement for beam tube number 22A using HPLC
Grade Isopropyl Alcohol. The initial volume amount for the length of tube was 2312 ml
and the recovered amount for chemical analysis was 2070 ml.

Beam tube 22-A was capped and removed from the power rollers to prepare to clean

beam tube 22-8. Beam tube 22-B was examined for areas to perform the qualitative

cleaning procedures CLSAMPLI, CLBLEED, AND CLDROPI.
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Evalaation of Section 22-B Prior to Cleaning
The frst Bleeder Test was performed on interior of beam tube number 22-B prior to any

cleaning. The test results after the first pass with isopropyl alcohol revealed 24 bleeders,

the second pass revealed 2t additional bleeders, and the third pass revealed 15 additional
bleeders.

The Water Break Test was performed on 22-B on three areas that looked similar under
the dry blacklight. All three areas exhibited the same results of having a water drop
diameter of 0.281 inches, a 35-55 degree angle, and a height of 0.093 inches.

The longitudinal sample was taken per CLSAMPLI using HPLC Grade Isopropyl
Alcohol. The amount of alcohol applied to the tube was 33.5 mUfr of beam tube. The
initial volume amount for the length of tube was 2312 ml and the recovered amount for
chemical analysis was 2020 ml. Witness coupons C9, C10, Cll were insalled at the
south end of beam tube22-8.

12-8-94 The Mirachem wash of section 22-B was performed using 57.32 L of Mirachem 500
solution while rotating the beam tube on power rollers. After rotating the beam tube for
thirty minutes, the south end of the beam tube was elevated and the contaminated
Mirachem solution drained and collected. The tube was then pressure rinsed using the
steirm cleaning apparatus and de-ionizadwatet. Witness coupon number C9 was removed
from the beam tube, packaged, and shipped to MIT for Auger testing.

Evaluation of Section 22-B After Mirachem Wash & Pressure Water Rinse
The second Water Break Test was performed on three areas that looked similar under the
dry blacklight All three areas exhibited the same results of having a water drop diameter
of 0.281 inches, a 40-50 degree angle, and a height of 0.093 inches.

The second Bleeder Test was performed on interior of beam tube number 22-8. The test
results after the first pass with isopropyl alcohol revealed no bleeders, the second pass

revealed bleeders, and the third pass revealed no bleeders.

The second longitudinal sample was taken per CLSAMPL1 using HPLC Grade Isopropyl
Alcohol. The volume amount for the length of tube was 23L2 ml and the recovered
amount for chemical analvsis was 2050 ml.

It was decided that two other random bleeder samples should be examined on the interior
surface of beam tube number 228 to see how the results compared with the second
bleeder test. Both of these random samples exhibited similar results by revealing no visible
bleeders in the first two passes, although one of the random samples in the third pass

displayed 5-6 faint bleeders.
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Section 22-B was then inclined and steam cleaned. The elevated end of the beam tube

was covered and the temperature and pressure gauges at the output of the steam cleaner

were reading 325" F and 125 psi, respectively. The steam cleaning apparatus emerged

from the low end of the beam tube 2.2 hours later, and the wand was still rotating.

Witness coupon number C10 was removed from the beam tube, packaged, and shipped to
MIT for Auger analysis.

L2-9-94 Evaluation of Section 22-B After MirachenWash, Water Rinse, & Steam Rinse
The third Water Break Test was performed on three areas that looked identical under the

dry blacklight. All three areas exhibited the same results of having a water drop diameter

of 0.562 inches, a 10-15 degree angle, and a height of 0.031 inches. All three water break

test arcas exhibited the "halo" or wetting effect around the water droplet.

The third Bleeder Test was performed on interior of beam tube number 22-8. The test
results after the frst pass with isopropyl alcohol revealed 14 bleeders, the second pass

revealed 10 additional bleeders, and the third pass revealed 6 bleeders.

The second bleeder area was checked again for bleeders to determine if new bleeders

could be found. The second bleeder area recheck revealed no bleeders in the first two
passes, however in the third pass 6-8 faint bleeders were counted. Additional random

areas of 22-B were examined to determine the presence of bleeders. The random bleeder

check area revealed 6 faint bleeders in the first pass, 8 faint bleeders in the second pass,

and 10 faint bleeders in the third pass.

The third longitudinal sample was taken per CLSAMPL1 using HPLC Grade Isopropyl
Alcohol. The initial volume amount for the length of tube was23l2 ml and the recovered

amount for chemical analysis was 2020 ml.

Section 22-B was then placed back on the rollers and washed with isopropyl alcohol per
procedure CL4QT using 56 liters of solvent while rotating the beam tube on power
rollers. After rotating the beam tube for thirty minutes, one end of the beam tube was

elevated and the alcohol drained and collected. Section 22-B was then again placed back
on the rollers and rinsed with isopropyl alcohol per procedure CL4QT using 56 liters
alcohol. After rotating the beam tube for thirty minutes, one end of the beam tube was

elevated and the alcohol drained and collected. During both of these procedures, all the

safety precautions specified by CBI Corporate Safety were strictly observed and followed.

L2-L0-94 Witness coupon number Cll was removed from the beam tube, packaged, and shipped to
MIT for Auger analysis.
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Evaluation of Section 22-B After Propanol Wash and Rinse
The final tonginrdinal sample was taken per CLSAMPL1 for beam tube number 22-B
using HPLC Grade Isopropyl Alcohol. The initial volume amount for the length of tube

was23l2 ml and the recovered amount for chemical analysis was 2050 ml.

The final Water Break Test was performed on three areas that looked identical under the

blacklighl All three area exhibited the similar results of having a wat€r drop diameter of
0.3t2 inches, a 45-50 degree angle, and a height of 0.062 inches.

The final Bleeder Test was performed on interior of beam tube number 22-8. The test
results after the first, second and ttrird pass revealed no visible bleeders. The third bleeder
test area was tested again for bleeders and no visible bleeders were seen.

L2-I2-94 Four samples of contaminated alcohol and one sample of uncontaminated alcohol taken
per CLSAMP1 were delivered to Fitzsimmons & Associates for FTIR analysis. The
contaminated samples were taken from the 22-Abewn tube at the following times during
the cleaning process:

r Before the wash with Mirachem 500
o After the rinse with de-ionized water and before steam cleaning
o After steirm cleaning and before washing with 2-propanol
o After washing and rinsing with 2-propanol

In addition, a control sample and contaminated wash and rinse samples were also

delivered for testing.

t2-13-94

1,2-t4-94

Four samples of contaminated alcohol and one sample of uncontaminated alcohol taken
per CLSAMPI were delivered to Fitzsimmons & Associates for FTIR analysis. The
contaminated samples were taken from the 22-B &,am tube at the following times during
the cleaning process:

o Before the wash with Mirachem 500
o After the rinse with de-ionized water and before steam cleaning
o After steam cleaning and before washing with alcohol
o After washing and rinsing with alcohol

In addition, contaminated wash and rinse samples were also delivered for testing. All
samples from the cleaning of sections 22-A and 22-B werc submitted to Fitzsimmons and

Associates under CBI purchase order 12-12-005.

The report for all samples relating to Section 22-A was received in a report dated
L211,4195. The contaminates found in the longitudinal samples are a mixture of
hydrocarbon oil, ester oil, and other compounds. The quantity of the contaminants
decreased through the cleaning process except after the alcohol wash and rinse which
showed a slight rise in contaminants. The wash and rinse alcohol had more contaminates

than any of the longitudinal samples. The wash contained 43.5 mgll of a complex mixture
of hydrocarbon oil, ester type oil, and other compounds. The rinse contained 28.0 mg/l of
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predominantly hydrocarbon oil with a small amount of ester type oil. The wash and rinse

control sample contained 13.0 mg/l of hydrocarbon oil or grease.

L2-I5-94 The report for all samples relating to Section 22-B was received in a report dated

l2ll5l95. The contaminates found in the longitudinal samples are a mixture of
hydrocarbon oil, ester oil, and other compounds. The quantity of the contaminanB

decreased through the cleaning. The wash and rinse alcohol had more contaminates than

any of the longitudinal samples. The wash contained 47.5 mgll of a complex mixture of
hydrocarbon oil, ester type oil, and other compounds. The rinse contained 18.0 mgA of
predominantly hydrocarbon oil with a small amount of ester type oil. The wash and rinse
control sample was the same sample provided with Section22-A and contained 13.0 mgA

of hyfuocarbon oil or grease.

01-05-95 Procedure CL5QT was developed for cleaning the baffles which subjects the baffles to the
same cleaning process as that which was used for the tube sections. The aluminum covers
used to clean the tube sections were inclined about a center support and rolled around the

outer edge to provide washing action similar to that produced by the tube rotation on
power rolls.

The Mirachem 500 wash, pressure water rinse, and steam rinse were performed. No
evaluations were made.

01-06-95 The 2-propanol wash was performed with propanol from the propanol wash of beam tube

section 22-8. The 2-propanol rinse was performed with propanol from the propanol rinse
of beam tube section 22-8. The baffles were dry black light inspected after cleaning and

no fluorescence were observed. The baffles were then sealed in nvo layers of polyethylene
plastic until installation in the beam tube on 01-11-95.
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SGOPE:

This procedure covers the cleaning of a short section of the beam tube to assess the additional cleaning
processes that are proposed for use on the QT and Option beam tubes sections. A Mirachem 500 wash
followed immediately by a pressurized water rinse has been added to the cleaning process before the steam
cleaning operation and an isopropylalcohol wash followed by an isopropyl alcohol rinse has been added to
the cleaning process after the steam cleaning. Also, additional testing operations have been added to
assess the effectiveness of the proposed cleaning methods. This procedure is to be completed and the
results assessed before the QT beam tubes are final cleaned.

PERSONNEL CLOTHING REOUIREMENTS:

Personnel entering beam tube can sections during this cleaning procedure must wear clean room style
clothing (coveralls, shoe covers, hair caps and gloves) to minimize further contamination of the beam tube
being cleaned.

EOUIPMENTAND MATERIALS TO BE USED WITH THIS PROCEDURE:

Equipment:

o Blacklight Inspection equipment and materials. See Procedure Bl1N.
o Equipment and materials for collecting liquid alcohol contaminant samplings. See Procedure

CLSAMP1.
o Equipment and materials to assess bleeders on the surface. See Procedure CLBLEED1.
. Special end covers with inflatable seals to mntain the alcohol liquid and vapor. See sketch SK-03.
. Tuming rolls to rollthe beam tube sections dudng the cleaning operation.
o A90 gph steam generator
. The special steam spaying apparatus for spraying steam on the inside of the beam tube sections.
e Fire extinguishers suitable for use with flammable solvents.
o An air safety meter.
o Flexible air conduit for venting alcoholvapors from the beam tube to the paint spray booth ventilating

system.
. HEPA filter to filter the air entering the beam tube during the venting of the alcohol vapors.
e Two spill containment boxes. One for each end of the beam tube.
. One or more fans to blow air away from the ends of the beam tube.
. Glean empty containers to collect and slore spent alcohol.
o Brackets for mounting two cleaning witness coupons to the inside if the beam tube.
. Respirators for alcohol vapors.

2.O

2.1

3.0

3.1
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Materials:

o Liquid Mirachem 500 cleaner. ( 0.2 gallons per foot of tube length)
. 2-Propanol (lsopropyl Alcohol, 99.5+o/o, A.C.S. reagent, > 0.001% evaporated residue) for alcohol

wash and rinse. (0.4 gallons perfoot of tube length)
o Deionized Water pressurized water and steam rinses. (6 gallons per foot of tube length).
o Fuel for the steam cleaner.
. Clean polyethylene and duct tape to sealthe ends of the tube after cleaning is complete.
. Three 3/8" wide by 13" long cleaning witness coupons from typical 1/8" thick beam tube material.
. Wrapping film - Static Disapative Film Laminate, National Metalizing # N250-707 (distributed by

Caltex Plastics as CP STAT 100).
. No smoking signs and warning tape.

PRECLEANING INSPECTION AND SPOT CLEANING:

Select one of the extra beam tube sections for the cleaning test Confirm that the section selected has not
been previously cleaned and has typical bleeders. Do not use the 22-Aor 22-B QT beam tube assemblies.

Take a cleanliness assessment sample per procedure CLSAMP1 and have it analyzed for contaminants.

WASH WITH LIQUID MIRACHEM 5OO AND PRESSURE RINSE

Attach Three (3) cleaning witness coupons to the inside of the beam tube.

Level the beam tube on the turning rolls. Levelto within 1/4 inch from end to end of the beam tube.

Install polyethylene end covers to contain the cleaning solution. Tape the polyethylene to the outside of the
beam tube. Install and tighten nylon binders at the ends of the tube over the polyethylene to seal ard hold in

place.

Pour the Mirachem 500 liquid into the section of beam tube. Use a quantity of Mirachem equal to 760
milliliters for each foot of len$h of the beam tube.

lmmediately start the turning rolls and rotate for 30 minutes at the rate of one third (1/3) of a turn per minute.

Stop rotating the tube after 30 minutes, slope the beam tube to a 1 : 20 slope and drain the Mirachem liquid

from the tube. Drain the Mirachem into a clean container and save. Do not stop and drain over locations of
cleanliness assessment samples orcleanliness witness coupons.

Pressure rinse each foot of beam tube with 3 gallons of Deionized water . Use the steam spraying apparatus
to apply the rinse water. Cap one of the two spray nozzles to increase the pressure of the water being
sprayed. Record the water pressure.

5.5

5.6
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Steam clean lhe beam tube section with steam from deionized water at a rate of 3 gallons per foot. Steam
clean the beam tube at a rate of six (6) inches per minute.

Allow the beam tube to dry before testing for cleanlinegs. lf testing is not performed immediately after
cleaning cover the ends of the beam tube to prevent contamination.

TESTS TO ASSESS EFFECTIVENESS OF THE WASH WITH MIRACHEM 5OO

. Remove one of the cleaning witness coupons, wrap the coupon in the CP STAT 100 wrapping
matedal and ship the coupon along with an uncleaned coupon to Rai Weiss at the following address:

RainerWeiss
Room 208145
MIT
18 Vassar Street
Cambridge, MA 02139

o Perform the water break test per procedure CLDROP1.
. Take a cleanliness assessment sample per procedure CLSAMP1.
. Inspect the inside surface for bleeders per procedure CLBLEED1.

SPECIAL SAFEW PROVISIONS FOR THE ALCOHOL WASH AND RINSE OPERATIONS

Rope off the test area and place warning signs. Place warning tape and signs at doors and other accesses
into the test area.

Open the high bay door and place a fan upstream of the beam tube being cleaned to blow air away from
beam tube toward the high bay door. Position the idler turning rolls at the downstream end and the power

turning rolls at the upstream end of the beam tube. The upstream end is the end of the beam tube that is
raised to drain the alcohol from the beam tube after the alcohol wash and dnse.

Cover the gratings to the spill containers with plastic and position the grating to provide an opening large

enough to handle spillage from the tube in case the end caps develop a leak during the alcohol cleaning and
draining operation.

Turn on blower to the paint hood and open the butterfly valve to vent through the hood before starting the
alcoholwash.

Provide a hole in the aluminum tube cap at the venUdrain end to permit sampling of the air inside the tube
during the venting operation.
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8.0
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7.6 Place the air safety meter at the motor to the turning rolls and sample the air from the time the alcohol is
poured into the beam tube until the alcohol has been drained and vented from thebeam tube. lf at any time
during the alcohol cleaning proce$s the LEL reading becomes greater than 10% of the LEL - turn off the
power to the turning rolls, clear the area of all non essential personnel and determine the source of the vapor
or liquid leakage.

7.7 Be prepared to shut down the building ventilation and area electrical in the case of a large alcohol liquid or
vapor leak. Assign two of the cleaning personnel as emergency personnelfor the cleaning operation.

7.8 Place fire extinguishers near each end of the beam tube being cleaned.

7.9 Monitor the air inside the beam tube during the venting operation to determine when it is safe to remove the
end caps. The LEL inside the beam tube must be less than 10% before the end caps can be removed and
the beam tube vented to the room.

71O Prohibit access to the ends of the beam tube with the exception of the short periods to inspect the tube
interior through the plexiglas window.

ALCOHOL WASH AND RINSE

Levelthe beam tube on the turning rolls. Levelto within 1/4 inch from end to end of the beam tube.

Clean the outside of the beam tube 4'from each end of the tube. Wipe down thoroughly with isopropyl
alcohol. Steam clean using deionized waterand wipe the inside of the aluminum end caps with alcohol.
lnstallthe aluminum end caps and inflate the seals. Pour a srnall amount of the isopropyl alcohol (about 300
milliliters) into the bottom of the each end cap and rotate to check for leakage. Be careful not to get the
isopropyl alcohol on the inside surface of the beam tube. Cap the six inch vent line and install the 24" square
Pfexiglas window to seal lhe 22" square opening.

Pour the isopropylalcoholdirectly into the beam tube through the drain valve or srnallopening in the cap on
the 6' vent nozzle. Use .2 gallons of isopropyl alcohol per foot of tube length. Pour the alcohol into the tube
as quickly as possible to minimize the amount of vapor that escapes during the pouring operation.

fmmediately stail the turning rolls and rotate the beam tube 4 turns at a rate of 112 turn per minute. Monitor
the LEL reading near the turning rolls dudng the operation.

Slope the beam tube to 1:20 slope and drain the isopropyl alcohol from the beam tube inlo a clean covered
storage container. Allow the tube to drain until the flow rate out of the tube is less than a drop every two
seconds. . Do not stop and drain over locations of cleanliness assessment samples orcleanliness witness
coupons. Also drain the alcoholfrom both end caps. ldentify and save the drained alcohol.

Level the beam tube on the turning rolls. Levelto within 1/4 inch from end to end of the beam tube.

8.4

8.5

8.6
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8.7 Again pour isopropyl alcohol directly into the beam tube through the drain valve or srnall opening in the cap
on the 6" vent nozzle. Use .2 gallons of isopropyl alcohol per foot of tube length. Pour the alcohol into the
tube quickly to minimize the amount of vaporthat escapes from the beam tube while pouring.

8.8 lmmediately start the turning rolls and rotate the beam tube 4 turns at a rate of 1/2 turn per minute. Monitor
the LEL reading near the turning rolls dudng the operation.

8.9 Slope the beam tube to 1 : 20 slope and drain the isopropylalcoholfrom the beam tube into a clean storage
container. Allow the tube to drain until the flow rate out of the tube is less than a drop every five seconds.
Also drain the alcoholfrom both end caps. ldentify and save the drained alcohol.

8.10 Attach the six inch vent hose and installthe 24" square HEPA filter and vent the vapors inside the beam tube
through the paint hood exhaust system.

8.11 Monitor the air inside the beam tube during the venting operation to determine when it is safe to remove the
end caps. The LEL inside the beam tube must be less than 10% before the end caps can be remove and the
beam tube vented to the room.

10.0

10.1

TESTS TO ASSESS EFFECTIVENESS OF ALCOHOL WASH AND RINSE

. Remove the remaining e cleaning witness coupons, wrap the coupon in the CP STAT 100 wrapping
material and ship the coupon to Rai Weiss at the following address:

Rainer Weiss
Room 208145
MIT
18 Vassar Street
Cambridge, MA 02139

. Perform the water breaktest per procedure CLDROP1
r Take a cleanliness assessment sample per procedure CLSAMP1.
. lnspect the inside surface for bleeders per procedure CLBLEED1

DOCUMENTATION

Document as outlined in this procedure.
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SCOPE:

This procedure covers the final cleaning of QT beam tube assemblies and the testing to assess..the

etfectiveness of the cleaning process. The inside surface of each of the beam tube assemblies will be

washed with Mirachem 500, pressure rinsed with deionized water, steam cleaned, washed with isopropyl

alcohol, and rinsed with isopropyl alcohol. Tests are included to assess the effectiveness of the cleaning

process on the QT beam tube assemblies.

PERSONNEL CLOTH ING REOU IREMENTS:

personnel entering beam tube can sections during this cleaning procedure must wear clean room style

clothing (coveralls, shoe covers, hair caps and gloves) to minimize further contamination of the beam tube

Ueing iteaneO. When isopropyl alcohol is in use see the Matedal Safety Data Sheet (MSDS) for the

appropriate protective equipment (PPE).

EOUIPMENT AND MATERIALS TO BE USED WITH THIS PROCEDURE:

Equipment:

. Blacklight lnspection equipment and materials . See Procedure Bl1N.

. Equipment and materials for collecting liquid alcohol contaminant samplings. See Procedure

CLSAMPl.
r Equipment and materials to assess bleeders on the surface. See Procedure CLBLEED1.

o Special end covers with inflatable seals to contain the alcohol liquid and vapor.

o Tuming rolls to roll the beam tube sections during the cleaning operation.
o A 90 gph steam generalor
. The special steam spraying apparatus for spraying steam on the inside of the beam tube sections.

o A 30d gallon polyethylene water storage tank and a water pump (5.3 gpm at 100 psi) to pressure

rinse the beam tube with deionized water.
. Fire extinguishers suitable for use with flammable solvents. Use carbon dioxide, dry chemical

powder or apProPriate foam.
o An air safety meter.
. Flexible air conduit for venting alcoholvapors from the beam tube to the paint spray booth ventilating

system.
. l-iEpA filter to filter the air entering the beam tube during the venting of the alcohol vapors.

o Two spill containment boxes. One for each end of the beam tube.
r One or more fans to blow air away from the ends of the beam tube.
. Clean empty containers to collect and slore spent alcohol.
o Brackets for mounting three (3) cleaning witness coupons to the inside of the beam tube.
o Full face respirators for alcohol vapors.

2.O

2.1

3.0

3.1
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Materials:

. Liquid Mirachem 500 cleaner. ( 0.2 gallons per foot of tube length)

. 2-iropanol (lsopropyl Alcohol, 99.5+7o, A.C.S. reagent, > 0.001% evaporated residue) for alcohol

wash and rinse. (0.4 gallons per foot of tube length).
. Deionized water for the steam cleaning operation (3 gallons per foot of tube length)

. Fuel oil for the steam cleaner.

. Clean polyethylene and duct tape to seal the ends of ihe tube after cleaning is complete'

. Three b/g' wiie by 13" long cleaning witness coupons from typical 1/8" thick beam tube material.

o Wrapping film - dtatic Disapative Film Laminate, National Metalizing # N250-707 (distributed by

Caltex Plastics as CP STAT 100).
o "No Smoking" signs and warning tape.

PRECLEANING OPERATIONS:

Establish four (4) areas for sampling and bleeder checks by blacklight inspection. The areas selected should

be representative of the overall tube cleanliness.

Take a cleanliness assessment sample per procedure CLSAMP1 and have it analyzed for contaminants.

lnstallthree (3) cleaning witness coupons inside the beam tube at the end that will be raised during cleaning.

Do not place witness coupons at the tube bottom or at sampling locations.

Perform water breaktest per procedure CLDROP1.

Perform the bleeder the test per procedure CLBLEED1.

Steam clean the end covers and wipe the inside surfaces with the 2-Propanol.

WASH WITH LIQUID MIRACHEM 5OO AND PRESSURE RINSE

Level the beam tube on the turning rolls. The level tolerance shall be 114 inch from end to end of the beam

tube. The beam tube orientation shall be in the installation position.

lnstall the aluminum end covers to contain the Mirachem 500 cleaning solution.

pour the Mirachem b00 liquid into the section of beam tube. Use a quantity of Minchem 500 equal to 0.2

gallons (7@ milliliters) for each foot of len$h of the beam tube.

lmmediately start the turning rolls and rotate for 30 minutes at the rate of one third (1/3) of a turn per minute.

4.2
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6.0

Stop rotating the tube after 30 minutes. Orient the beam tube to the installation position. Slope the beam

tube to a1 :2O stope and drain the Mirachem liquid from the tube. Drain the Mirachem into a clean container

and save.

Pressure rinse each foot of beam tube with 3 gallons of deionized water. Use the 300 gallon water storage

tank, water pump and steam spraying apparatus to apply the rinse water.

Allow the beam tube to dry before testing for cleanliness. lf testing is not performed immediately after
cleaning, cover the ends of the beam tube to prevent contamination.

TESTS TO ASSESS EFFECTIVENESS OF THE MIRACHEM WASH AND PRESSURE WATER RINSE

. Remove one of the cleaning witness coupons from inside the beam tube, wrap the coupon

individually in the CP STAT 100 wrapping material and ship the coupon along with an uncleaned

coupon to Rainer Weiss at the following address:

Rainer Weiss
Room 208145
MIT
18 Vassar Street
Cambridge, MA 02139

. Perform the water break test per procedure CLDROP1.

. Take a cleanliness assessment sample per procedure CLSAMP1.

. Inspect the inside surface for bleeders per procedure CLBLEED1.

STEAM CLEAN WITH DEIONIZED WATER

Steam clean the beam tube assembly per procedure GLlQT. Steam clean the beam tube with steam from
deionized water. Apply 3 gallons of steam per foot of beam tube length and at a rate of six (6) inches of
beam tube length per minute.

Allow the beam tube to dry before testing for cleanliness. lf testing is not performed immediately after
cleaning, coverthe ends of the beam tube to prevent contamination.

7.O

7.'l

7.2
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8.0 TESTS TO ASSESS EFFECTIVENESS OF THE MIRACHEM WASH, PRESSURE WATER RINSE AND
STEAM CLEANING

o Remove one of the cleaning witness coupons form inside the beam tube, wrap the coupon
individually in the CP STAT 100 wrapping material and ship the coupon to Rainer Weiss at the
following address:

Rainer Weiss
Room 208145
MIT
18 Vassar Street
Cambridge, MA 02139

. Perform the water break test per procedure CLDROP1.

. Take a cleanliness assessment sample per procedure CLSAMP1.

. Inspect the inside surface for bleeders per procedure CLBLEED1.

SPECIAL SAFETY PROVISIONS FOR THE ALCOHOL WASH AND RINSE OPERATIONS

Rope off the test area and place warning signs. Place warning tape and signs at doors and other accesses
into the test area.

Open the high bay door and position a fan to blow air toward the beam tube in the direction of the high bay

door. Position the idler turning rolls at the downstream end and the power turning rolls at the upstream end of
the beam tube. The upstream end is the end of the beam tube that is raised to drain the alcohol from the
beam tube after the alcohol wash and dnse.

Cover the gratings to the spill containers with plastic and position the grating to provide an opening large
enough to handle spillage from the tube in case the end caps develop a leak during the alcohol cleaning and

draining operation.

Turn on blower to the paint hood and open the butterfly valve to vent through the hood before starting the
alcoholwash.

Sample the air inside the tube during the venting operation through a hole in the aluminum cap at the
venVdrain end of the beam tube.

Place the air safety meter at the motor to the turning rolls and sample the air from the time the alcohol is

poured into the beam tube untilthe alcohol has been drained and vented from the beam tube. lf at any time

during the alcohol cleaning process the LEL reading becomes greater than 107o of the LEL - turn off the
power to the turning rolls, clearthe area of all non essential personnel and determine the source of the vapor
or liquid leakage.

9.0

9.1

9.2

9.3

9.4

9.5
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9.7 Be prepared to shut down the building ventilation and area electrical in the case of a large alcohol liquid or
vapor leak. Assign two of the cleaning personnel as emergency personnelfor the cleaning operation.

9.8 Place fire extinguishers (dry chemical powder or carbon dioxide) near each end of the beam tube being
cleaned.

9.9 Monitor the air inside the beam tube during the venting operation to determine when it is safe to remove the
end caps. The LEL inside the beam lube must be less than lOol" before the end caps can be rernoved ard
the beam tube vented to the room.

9.10 Prohibit access to the ends of the beam tube with the exception of the short periods to inspect the tube
interior through the plexiglas window.

1O.O ALCOHOL WASH AND RINSE

10.1 Level the beam tube on the turning rolls. Levelto within 1/4 inch from end to end of the beam tube.

10.2 Clean the outside of the beam tube 4" from each end of the tube. Wipe down thoroughly with isopropyl
alcohol. Steam clean using deionized water and wipe the inside of the aluminum end caps with alcohol.
Installthe aluminum end caps and inflate the seals. Pour a smallamount of the isopropyl alcohol (about 3@
milliliters) into the bottom of the each end cap and rotate to check for leakage. Be careful not to get the
isopropyl alcohol on the inside surface of the beam tube. Cap the six inch vent line and install the 24" square
Plexiglas window to seal lhe 22" square opening.

10.3 Pour the isopropylalcoholdirectly into the beam tube through the drain valve or the 6" vent nozzle. Use 0.2
gallons ( 760 milliliters) of isopropyl alcohol per foot of tube length. Pour the alcohol into the tube as quickly
as possible to minimize the amounl of vapor that escapes during the pouring operation.

10.4 lmmediately start the turning rolls and rotate the beam tube 30 minutes at a rate of 112 turn per minute.
Monitor the LEL reading near the turning rolls during the operation. After 30 minutes, stop the tube oriented
in the installation position.

10.5 Slope the beam lube to a 1 : 20 slope and drain the isopropyl alcohol from the beam tube into a clean
covered storage conlainer. Allow the tube to drain untilthe flow rate out of the tube is less than a drop every
second. Do not stop and drain over locations of cleanliness assessment samples or cleanliness witness
coupons. Also drain the alcoholfrom both end caps. ldentify and save the drained alcohol.

10.6 Levelthe beam tube on the turning rolls. Levelto within 1/4 inch from end to end of the beam tube.

10.7 Again pour isopropyl alcohol directly into the beam tube through the drain valve or the 6' vent nozzle. Use
0.2 gallons (760 milliliters) of isopropyl alcohol per foot of tube length. Pour the alcohol into the tube quickly
to minimize the amount of vapor that escapes from the beam tube while pouring.
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10.8 lmmediately start the turning rolls and rotate the beam tube 30 minutes at a rate of 112 turn per minute.
Monitor the LEL reading near the turning rolls during the operation. . After 30 minutes, stop the tube oriented
in the installation position.

10.9 Slope the beam tube to a 1 : 20 slope and drain the isopropyl alcohol from the beam tube into a clean
storage container. Allow the tube to drain until the flow rate out of the tube is less than a drop per second.
Also drain the alcoholfrom both end caps. ldentify and save the drained alcohot.

10.10 Attach the six inch vent hose and installthe 24" square HEPA fiher and vent the vapors from inside the beam
tube through the paint hood exhaust system.

10.11 Monitor the air inside the beam tube during the venting operation to determine when it is safe to remove the
end caps. The LEL inside the beam tube must be less than 10ol" before the end caps can be remove and the
beam tube vented to the room.

11.0 TESTS TO ASSESS EFFECTIVENESS OF ALCOHOL WASH AND RINSE

. Remove the rennining cleaning witness coupon, wrap the coupon individually in the CP STAT 100
wrapping material and ship the coupon to Rainer Weiss at the following address:

Rainer Weiss
Room 208145
MIT
18 Vassar Street
Cambridge, MA 02'139

o Perform the water break test per procedure CLDROP1
. Take a cleanliness assessment sample per procedure CLSAMP1.
. lnspect the inside surface for bleeders per procedure CLBLEED1

12.O DOCUMENTATION

12,1 Document as outlined in procedure LIGO CPQT and other referenced procedures.

12.2 Record the identification number, location, and description of the witness coupons.

12.3 CIhor details may be recorded on the assembly cleaning check list and cloaning log.
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SCOPE:

This procedure covers the final cleaning of QT batfle assemblies. The surface of each of the baffle
assemblies willbe washed with Mirachem 500, pressure rinsed with deionized water, steam cleaned, washed
with isopropylalcohol, and rinsed with isopropyl alcohol. The baffles will be cleaned inside a shallow inclined
basin that will repeatedly submerge the baffle as the basin is rotated.

PERSONNEL CLOTHING REQUIREMENTS:

Personnel handling baffle assemblies after the final cleaning procedure must wear clean room style clothing
(coveralls, hair caps and gloves) to minimize contamination of the baffle assembly after cleaning. When
isopropyl alcohol is in use, see the Matedal Safety Data Sheet (MSDS) for the appropriate protective

equipment (PPE).

EOUIPIIIENTAND MATERIALS TO BE USED WITH THIS PROCEDURE:

Equipment:

o Blacklight Inspection equipment and materials. See Procedure Bl1N.
o A 90 gph steam generator.
o The special steam spraying apparatus for spraying steam on the baffle assemblies.
o A 300 gallon polyethylene water storage tank and a water pump (5.3 gpm at 100 psi) to pressure

rinse the beam tube with deionized water.
r Fire extinguishers suitable for use with flammable solvents. Use carbon dioxide, dry chemical

powder or appropriate foam.
o An air safety meter.
o Flexible air conduit for venting alcohol vapors from the cleaning area to the paint spray booth

ventilating system.
o A shallow cleaning basin. One of the 52" diameter by 6' deep aluminum covers used to cover the

ends of the beam tubes during the beam tube cleaning operations will be used as the cleaning basin.
. Two spill containment boxes.
. Glean empty containers to collect and store spent alcohol.
. Full face respirators for alcohol vapors.

Materials:

. Liquid Mirachem 500 cleaner. ( 5 gallons)

. 2-Propanol (lsopropyl Alcohol, 99.5+7o, A.C.S. reagent, > 0.001% evaporated residue) for alcohol
wash and rinse. (5 gallons each). The 2-Propanal used when cleaning the beam tube is acceptable
for use.

. Deionized water for the steam cleaning operation (30 gallons)
o Fuel oil for the steam cleaner.
. Clean polyethylene and duct tape to sealthe baffle assemblies after cleaning is complete.
o "No Smoking" signs and warning tape.

2.O

2.1

3.0

3.1

3.2
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PRECLEANING OPERATIONS/lnitial Set Up:

Thoroughly clean the shallow cleaning basin.

Place the cleaning basin over the two spill containers. Support the basin on the 6' diameler vent port located
at the center and an outside edge such that the basin is inclined approximately 13 degrees.

WASH WITH LIQUID MIRACHETII5OO AND PRESSURE RINSE

Loosely wire the baffle assembly ends together such that they will fit inside the cleaning basin.

Cover the cleaning basin with clean polyethylene to contain the Mirachem 500 cleaning solution.

Pourthe Mirachem 500 liquid into the inclined cleaning basin. Use 7.5 gallons of Mirachem 500.

Tilt and roll the cleaning basin containing the baffle assembly for 30 minutes at roll rate of one third (1/3) of a
turn per minute. Cover the baffle assemblies with Mirachem 50O. Use a tilting action so that a washing and
rinse willtake place.

Stop rolling the cleaning basin and baffle assembly after 30 minutes. Remove the polyethylene cover.
Position the cleaning basin with the baffle assembly into a nearly vertical postion for rinsing with pressurized
water.

Pressure rinse the cleaning basin and baffle assemby with 30 gallons of deionized waler. Use the 300 gallon
water storage tank, water pump and steam spraying apparatus to apply the rinse water.

STEAM CLEAN WITH DEIONIZED WATER

Steam clean the baffle assemblies per procedure CLIOT. Steam clean lhe batfle assemblies with steam
from deionized water

Allow the baffle assemblies to dry.

SPECIAL SAFETY PROVISIONS FOR THE ALCOHOL WASH AND RINSE OPERATIONS

Rope off the cleaning area and place warning signs. Place warning tape and signs at doors and other
accesses into the test area.

Re-position the cleaning basin over the two spill containers. Support the basin on the 6' diameter vent port
located at the center and an outside edge such that the basin is inclined approximately 13 degrees. Position
the spillcrcntainers to handle spillage from the cleaning basin and baffle assemblies.

Re-cover the cleaning basin with clean polyethylene to contain the isopropylalcohol.

7.O

7.1

7.2

7.3
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7.4 Turn on blower to the paint hood and open the butterfly valve to vent through the hood before starting the
alcoholwash.

Place the air safety meter in the cleaning area and sample the air from the time the alcohol is poured into the
cleaning basin and baffle assembly untilthe alcohol has been drained and vented. lf at any time during the
alcohol cleaning process the LEL reading becomes greater than 10ol" of the LEL - clear the area of all non

essential personnel and determine the source of the vapor or liquid leakage.

Place fire extinguishers (dry chemical powder or carbon dioxide) near cleaning basin.

ALCOHOL WASH AND RINSE

Pour the isopropyl alcohol directly into the inclined cleaning basin. Use about 5 gallons of isopropyl alcohol.
Pour the alcohol into the cleaning basin as quickly as possible to minimize the amount of vapor that escapes
during the pouring operation.

8.2 Tilt and roll the cleaning basin and baffle assembly for 30 minutes at the rolling rate of one third (1/3) of a
tum per minute. Monitor the LEL reading during this operation.

8.3 Drain the isopropylalcoholfrom cleaning basin into a clean covered storage container.

8.4 Again pour isopropylalcohol directly into the cleaning basin. Use about 5 gallons of isopropyl alcohol. Pour
the alcohol into the cleaning basin as quickly as possible to minimize the amount of vapor that escapes during
the pouring operation.

8.5 Tilt and roll the cleaning basin and batfle assembly for 30 minutes at the rolling rate of one third (1/3) of a
tum per minute. Monitor the LEL reading during thisoperation.

8.6 Drain the isopropyl alcohol from cleaning basin into a clean covered storage container.

9.0 BLACKLIGHT INSPECT AND PACKAGING BAFFLE ASSEMBLIES

9.1 Remove the wire holding the batfles together. Blacklight inspect per procedure lD No. Bl1N.

9.2 Wrap the clean batfle assemby in clean polyethylene attached with clean wire or plastic fasteners. lf the
baffles are not to be immediately installed, apply an additional wrap of polyethylene wrap and seal the second
wrap with tape.

1O.O DOCUMENTATION

10.1 Document as outlined in procedure LIGO CPQT and other referenced procedures,

10,2 Other details may be recorded on the assembly cleaning check list and cleaning log.

7.7

8.0

8.1
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1.0

1.1

SCOPE

This procedure details the steps to be followed to obtain a cleaning assessment sample to quantify the
surface contaminants from the inside of a section of beam tube. The liquid alcohol sample that is
obtained from this procedure will be chemically analyzed to determine the types and amounts of
contaminants that have been dissolved in the alcoholfrom the inside surface of the beam tube.

EOUIPMENT AND MATERIALS

. lsopropylAlcohol (2-Propanol, ACS certified,99.9+7", .2ppm evaporated residue)
o A graduated cylinder(s) to measure the alcohol. Clean thoroughly with alcohol before using.
o A 4" diameterfunnel. Clean thoroughly with alcohol before using.
. Eight (8) 112liter sample containers for each beam tube. Glean thoroughly with alcohol before using.
. Four (4) 2liter sample oontainers for each beam tube. Clean thoroughly with alcohol before using.
o A stop watch.

3.0 SUPPLEMENTAL METHODS

3.1 Rotate the beam tube such that the selected sampling area is along the bottom of the beam tube. The area
selected should be representative of the general beam tube condition. Forthe initial sampling of a beam tube
not cleaned, the beam tube shall be rotated out of the storage, fabrication, or installation positions. For the
ensuing test samples the beam tube shall be rotated out of the mentioned positions and the positions where
witness coupons are attached or previous test samples have been taken. Mark the location of the test
samples on the outside of the beam tube.

3.2 Take a cleanliness assessment sample as tollows:

3.2.1 Slope the beam tube to a 1:20 slope. The expansion joint shall be at the high end of the beam tube.

3.2.2 Place a clean sample collection container at lower end of the beam tube. The conlainer shall be thoroughly
cleaned with isopropylalcoholand dried before use.

3.2.3 Measure length of beam tube. Do not include the expansion joint assembly. The amount of isopropyl alcohol
shall be 33.5 milliliter per foot of beam tube length. Measure isopropyl alcohol into a thoroughly cleaned
container/delivery system that is equipped to release isopropyl alcoholat a constant flow rate. Measure from
the same batch of alcohol a 250 milliliter sample of the uncontaminated isopropyl alcohol and mark the
container for comparison testi ng.

3.2.4 Release the isopropyl alcohol at the upper end below the expansion joint when applicable. The stream shall
be kept narrow at the bottom inside of the beam tube. A rate of approximately ten (10) milliliter per second
flow will develop a 4" wide channel that should be maintained by stop/start of flow.

2.O



IDENTIFICATION

CLSAMPl

TITLE PROCEDURE FOR OBTAINING A
CLEANLINESS ASSESSMENT SAMPLE

PRoDUcr LIGO BEAM TUBE MODULES
QUALIFICATION TEST
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.

93fJ212 sHT2OF2
OFFICE

RCE
REVISION

2
MADE BY

WLR
CHKD BY

MLT
MADE BY

SWP
CHKD BY

MLT
DATE

11//8€,4

DATE

11121194

DATE

1215194

DATE

12tilg4

3.2.5 Time the flow to determine the amount of time it takes the channel to reach the lower end. Continue the
isopropyl alcohol flow untilthe measured quantity is gone from the container.

3.2.6 Allow the isopropyl alcohol to flow into a thoroughly cleaned funnel and sample collection containers at the
low end of the beam tube. Collect all of the sample that flows from the beam lube into the sample
collection containers. Continue collecting the sample untilthe flow is stopped and the droplets are more than
two seconds apart.

3.2.7 Measure the amount of isopropyl alcohol collected in the sample collection containers. Mark the collection
container with the sample identification number, the conlainer number, the beam tube lD, the type of sample,
the date of sample. Record the assembly piece mark, the location of the sample, the volume of isopropyl
alcoholdelivered into the beam tube, the volume of the sample collected, the sample identification code and
the type/description of the sample.



IDENTIFICATION

CLBLEET},I

nrLE GLBLEED"I
BLEEDER DETECTION BY PROPANOL
RINSE WITH BLACK LIGHT INSPECTION

PRoDUcr LlcO BEAtrl TUBE MODULES
OUALIFICATION TEST
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.

930212 sHTlOFl
OFFICE

RCE
REVISION

0
MADE BY

MLT
CHKD BY

SWP
MADE BY CHKD BY

DATE

11118194

DATE

11121194

DATE DATE

1.0

1.1

SCOPE:

This procedure describes the methods to be used to investigate the beam tube surface for the presence

of spot contamination as indicaled by bleeding lines of fluorescence in a solvent wash when viewed under
black light conditions.

BEAM TUBE ENTRY REQUIREMENTS:

This procedure can be used on the interior or exterior beam tube surfaces during any stage of the cleaning
process. Personnel entering the tube must follow cleanliness procedures consistent with the condition of the
tube at the time of entry.

EQUIPMENT AND MATERIALS TO BE USED WITH THIS PROCEDURE:

A minimum of 15 mlof reagent grade 2-propanol in a spray bottle. The spray bottle shall be equipped with a
tapered nozzle with a pin hole which allows 5 ml of propanolto be applied to a vertical surface in 2 seconds.

Black light

Glean, lint free cloth.

GENERAL PROCEDURE:

Locate an area with a visual inspection under black light which is representative of the surface being tested.
The area should be approximately 12" x 18". Avoid spiral welds and circumferential welds if possible.
Place the surface in a vertical plane. lf an area of the tube is being tested, rotate the tube section such that
the area is approximately 4" above and 14" below the horizontal centerline.
Place a cloth dam 14" below the horizontal center line to prevent propanol from running down the tube more
than 14".
Using a spay bottle with a tapered snout and small discharge hole, apply approximately 5 ml of propanol at
the horizontal centerline. The propanol should be applied by squeezing the spray bottle while sliding the
snout horizontally over the 12" length in approximalely 2 seconds.
Record the general characteristics of the fluorescence and the number of bleederc identified. Qualitatively
assess the intensity of the bleeders and the overall intensi$ of the fluorescence.
Approximately 15 seconds after the first propanol wash, apply another 5 ml of propanol in the same fashion to
the surface along a horizontal line 2" above the first wash.
Again record the characteristics of the fluorescence including the appearance of new bleeders and the
condition of existing bleeders.
Approximately 15 seconds after the second propanol wash, apply another 5 ml of propanol in the same
fashion to the surface along a horizontal line 2" above the second wash.
Again record the characteristics of the fluorescence including the appearance of new bleeders and the
condition of the existing bleeders.

2.O

2.1

3.0

3.1

3.2

3.3

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4,8

4.9



IDENTIFICATION

CLDROP-l

TITLE CLDROP.I
WATER DROP BREAK TEST FOR BEAM
TU BE CLEANLINESS ASSESSMENT

PRoDUcr LlGo BEAM TUBE MODULES
OUALIFICATION TEST
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.

930212 SHT 1 OF 1

OFFICE

RCE
REVISION

0
MADE BY

MLT

CHKD BY

SWP
MADE BY CHKD BY

DATE

111211s4

DATE

11t21t94
DATE DATE

1.0

1.1

SGOPE:

This procedure describes the methods to be used to assess the beam tube surface cleanliness as
indicated by the characteristics of water drops placed on a hodzontal surface of the tube.

BEAM TUBE ENTRY REQUIREMENTS:

This procedure can be used on the interior or exterior beam tube surfaces during any stage of the cleaning
process. Personnel entering the tube must follow cleanliness procedures consistent with the condition of the
tube at the time of entry.

EOUIPMENT AND MATERIALS TO BE USED WITH THIS PROCEDURE:

De-ionized water.

Container with a squeeze dropper.

Clean, lint free cloth.

GENERAL PROCEDURE:

Locate three areas by visual inspection under black light which are representative of the surface being tested.
Each area should be approximately 6" x6".
Place the surface in a horizontal plane.
Using the squeeze dropper, place approximately 15 single drops of water on the surface of one area.
Release the drop from the end of the pipette as close to the surface as possible without allowing the drop to
be simultaneously in contact with the pipette and the surface. Allow sufficient space between each drop
such that the drops do not run together.
Describe the profile of the water drops including the height of the drop, the diameter of the drop, and the
angle between the drop profile and the surface measured from inside the drop. Qualitatively describe the
behavior of the water drops for the first minute after the drop is placed on the surface. Record the general
characteristics of the water drops.
Repeat the test on the two other areas.
Wipe the water drops otf the surface with clean, lint free cloth following the test.

2.O

2.1

3.0

3.1

3.2

3.3

4.0

4.1

4.2
4.3
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R. V. FITZSIMMONS AI\D ASSOC. INC.
GHEMICAL ANALYSTS AND CONSITLTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

rr"c"o"r o"luQ Nd

ANALYSIS REPORT FOR:

**mru

REPORT OF I4ATERIALS A}IALYSIS: Analysis of two propanol solut. j-ons
for non-volatiles content.
Determination of amount and type of non-volatiIes.

METHODS:

RESULTS:

For both the propanol solvent and the contaminated propanol
solution, 20 mI of each liquid was quantitatively oven
dried in glass petri dishes.
The non-volatile mat,erials left after the oven drying
were analyzed by FTIR spect.ral analysis in a KBr matrix.
A small portion of the contamina.ted solution was dried
on a microscope":'s1ide and.examined at. L00X magnification
to identify the in3olub1-e. matter in the"golut,ion.

The solvent
non-volati1e
hydrocarbon

..:
This soluLion' conlained "r80mgfi;,:12'z+ pprni of non-
volatile matter.
FTIR spect.ral'analysis of the Non-volatites indicates
the presence of 2 or more organic,componments which
appear t.o be:

A Silicone oil or grease
An organic ester (possible a Phthalate Ester)
Possibly also a small amount of a hydrocarbon
oi1 or grease.

Copies of the FTIR spect,ra of t,he non-volatiles are
enclosed for your examination.

was.! fouJa to:: conta ln 24. s mflf1
, ma!-tbr, which appears to be "'a I

typdr.;Lribrication oil. 
,-,,j 
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R. V. TZSIMMONS AND ASSI . INC.

CFUMICAL ANALYSTS AND CONSULTANTS
1860 Arthur Drive

West Chicago, Illinois 60185
(708) 231-0680

FAX: (708) 231-0811

ANALYSIS REPORT FOR:

puncuse onoER uo1

94

REPORT OF UATERIALS ANALYSIS: Analysis of the filter paper sample
containing contaminant.s .

Analysis for the propanol extractabl-es (type of extractable
material-s) .

METHODS:

RESULTS:

A portion of the f il.ter ,paper was ext.racted with high
purity propanol solvenE and t.he extract taken to dryness
at 90 C.
The semi - vol at, i lb/1on - vo-t ati- ] e,,, qe s 1d,r1e . was analyz ed by
FTIR spectral analysis in a KBr matrix.

The extracted material appears to be a mixture of
an ester oil (a faLt.y acid esLer of a poly.o]) and a
hydrocarbon oil
This mixture is different from the oils found in the
propanol solvent analyzed and reported to you pre-
viously (Nov. 2, 1-994') .

The oils found in the propanol appeared Lo be a
mixture of a silicone oil and a phthalate ester
oil
A copy of the FTIR spectra used in this identification
will be included with your report.
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R. V. IZSIMMONS AND ASS( .INC.
CHpdICAL ANALYSTS AND CONSULTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

PURcHAsE o"1A n0

-fffif%a214 Fq-E 1'4

REPORT OF MATERIALS ANALYSIS: Analysis of two propanol- sol-utions
f or non-volatil-es content.
Det.ermination of amount and type of non-volatiles.

RESULTS:

I|ETHODS: For bot.h the propanol so]-vent and the contaminated propanol-
solution, 50 ml of each liquid was quantitatively oven
dried in glass petri dishes.
The non-volati1-e.' mat,er_iaLs 1ef t. af ter the oven drying
were analyzed b'y.. FTIR spectral analysis in a KBr matrix.

contain 2'7.5 ppm of
appears to conLain a

other ext.raneous matter

This sol-ution co"ntained 56 .mg/I lzr.ppm) of non-
vol-atile matter
FTIR spectral analysis of t.he non-volatiles indicates
that a hydrocarbon oil or grease and other miscel-l-aneous
matter is present in .the non-vo1atiIe matter. This is
quite similar t.o the non-vola-_ti1es.r,of the propanol- sol-vent.

The contaminants round.in'r:!!i- ' - fiier solutions t.hat.
we analyzed for you (Nov. 2, 1,994 report) did not seem
to be present here in significant amounts.

Copies of the FTIR spect.ra used in these identifications
are enclosed for your examination.
Copies of the FTIR spectra of the non-vol-atiles are
encl-osed for your examination.
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R. V. FITZSIMMONS AND ASSOC. INC.
CHEMICAL ANALYSTS AND CONSULTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

PuRcHAsE ondEilnol -01-3 Rev.0

REPORT OF UATERIALS ANALYSIS: Analysis of two propanol solutions
for non-volatiles content. These sampl-es were taken after cleaning
with Merichem 500, then pressure rinsing wit.h deionized water and
steam cleaning.
Samples submitted IL/L9/94: 2a and 2b and control sofvent.
Determination of amount and type of non-voIatiles.

loo ,- \ 6 . F tfZtlt*"lr'-tS
:-arrid ihe contaminated propanol

oven

most commonly used as plasticizers
paints and l-ess often used as

METHODS:

RESULTS:

x-/t/t+

,rry4.s|quant i t a t ive l- y
..,.-,.: .::,t., ..

The solvent was found to contain 3.0 mg/l of
non-vol-atile matter which is identified as predom-
inantly a phthalate ester oil. This is one of the 

_components found in your orlginal samples, reported
to you on 1-r/2/94.

This solution contained ,15.0 mg/I (18.7 ppm) of non-
volatile matter.
The non-volatiles here are the same as those found in
the propanol- sofvent controf sample, i.e. a pht.halate
ester oil only there was five times the quantity found
here.
Phthalate ester oils are
in plastics, rubbers and
l-ubricants.
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R. V. TZSIMMONS AND ASS . INC.
CLTTMICAL ANALYSTS AND CONSUL,ITANTS

L860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

"r*c"ose 
o*ihl Nd

REPORT OF IIATERIALS ANALYSIS: Analysis of two propanol so]-utions
for non-volatil-es content. These samples were taken after cleaning
the metal surface by washing with 2-propanol
Samples submitted 1,1,/21,/94: 3a and 3b and control solvent.
Determination of amount and t.ype of non-volatiles.

METHODS:

RESULTS:

For both t.he propanol solv.enE and the contaminated propanol
solution, 10omr bf each li.quia wa"s quantitativety oizen
dried in glass petri..dishes.
The non-volatile materials left. after the oven drying
were anarVleB by FTIR sp:ctral analyst" 

,tl 
a KBr matrix.

The solvent was found to contain 2.0 mg/I of
non-vol-atil-e mat.ter which is identified as a mixture
of silicone oil or qr€ase and a phthalate esLer oil
verv similar to the-mixture of. n-on-volatiles found
in lrour original contaminat,ed liquid'solvent which was
reported to you on 1-1,/2/94"

This sol-ution contained 16.0 mg/I (20.0 ppm) of non-
vol-atile mat.tbif.'' .....'- -.'-
The non-vo1ati.1es..hei€r ?fg' the same as those f ound in
the propanol- sofvenL control s.ampIe, i.e. a mixture or
sil-icone oil or grease and phthalate ester oil simil-ar
to the non-volatiles found in t,he cont,aminated solut,ion
reported to you on II/2/94.

Copies of t.he FTIR spectra used in these identifications
will be sent. with this report.
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R. V. |TZSIMMONS AND ASS( INC.
CHEMICAL ANALYSTS AND CONSULTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

ANALYSIS BEPORT FOR:

PURoHASE onile? nO

REPORT OF IIATERIALS AIiIALYSIS:
for non-vol-atiles content.
Samples submitted 12/02/g+:

METIIODS:

RESULTS:

Analysis of t,hree propanol solutions

Virgin alcohol-
Al-cohol Rinse
Alcohol Wash

For both the propanol- sofvent and the contaminated propanol
solution, 100 ml- of each liquid was quantitatively oven
dried in clean glass vessels. .

The non-volatile mater,-ijiJs."; lef t af ter the oven drying
were analyzed by FTIR spectral analysis on a KBr window
for identif-ication and cornparison.The ordj-nate expansion
factor (abex).,was'kept -the-Sar"e'fo.,r aJ] the spectla except
where indicated.
Copies of t.he FTIR spectra enclosed.

The solvent was f ound. lo. contain 21.-.mqit (26 qpm) of
non-volat.ile matter which is identified as predom-
inantly a a trydrocarbon oil or gre.ase.

, non-
volatile matter.
The non-voLaitil-es here are identified as predominantly
a hydrocarbon oil or g'rease and also contain a smaller
amount of an ester: 'o'il.;. 

:.:. _.

Non-Vol-ati-le Content, of t.he Al-cohol Wash-

This solution contained 168 mg/I (21,O ppm) of non-
volat.il-es.
These appeared to be the same general composit.ion as
the rinse sol-ution and are identified as predominant.ly
a hydrocarbon oil or grease with a smaller amount of
an est.er oiI.
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R. V. FITZSIMMONS AND ASSOC. INC.
CHEMICAL ANALYSTS AND CONSULTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231-0811

PURoHASE onde? rvol

ANALYSIS FEPORT FOR:

REPORT OF IIATERIALS AI{ALYSIS: Analysis of seven samples of 2 -propanol
used j-n cl-eaning tube 22A.

Samples submitted L2/L2/94: Cleaning assessment samples LA,2A,3A & 4A
Wash & Rinse samples: Wash, Rinse & Control

METHODS:

RESULTS:

For bot.h the propanol solvent and the contaminated propanol-
solution, L00 ml- or 200 ml of each liquid was quantitatively
oven dried in clean glass vessels.
The non-volatil-e materials left after the oven drying
were analyzed by FTIR spectral analysis on a KBr window
for identificat.ion and comparison.The ordinate expansion
factor (abex) is the $ame for al1 spectra except where
indicated.
Copies of the FTIR spect.ra encl-osed.

Cl-eaninq Assessment Sa.srples

i.- riirr;i "&" 
-*oi"Lile (NV) res j-due

[lttiq-lld: tti, W ppedominantly a
grease with a small amount

Sampl-e 1A - The NV residue was 14.5 mct/l and f ound to be
a mixture of hydrocarbon oili ester oil- and
other cofirponents.

Sampl-e 2A - The NV residue was 8 .5 mg/l and f ound to be
a mixture of hydrocarbon oii, ester oiI and
other components.

t -':t''' "-" " -' '' 'l
Sample 3A, - The lW r'esjdue was 5 .5mg/1 and found to be

predominantly a hydrocarbon oil simil-ar to the
NV content of the virgin propanol of the control-

Sampl-e 4A - The NV residue was 7.5 mg/I and found to be
predominantly a hydrocarbon oil with small-er
amounLs of an ester oil similar to the NV
content of the cont,rol- propanol sample.

v'i



Page 2

Wash e Rinse sanples fron 22A

Virqin Propanol (Control-) - The NV residue was 1-3.0m9/1
and was found to be a hydrocarbon oil or grease.

Tube 22A, Propanol Rinse - The tiIV residue was 28.0m9/L and
was found to be predominantly a hydrocarbon oi1
with a small amount of ester type oil, similar
to t.he control sample.

Tube 22A. Propanol Wash - The NV resj-due was a3.Smg/I and
found Lo be a complex mixture containing hydrocarbon
oiI, ester type oil and other components.
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R. V. FITZSIMMONS AND ASSOC. INC.
CHEMICAL ANALYSTS AND CONSULTANTS

1860 Arthur Drive
West Chicago, Illinois 60185

(708) 231-0680
FAX: (708) 231--0811

PURcHASE o"il* m#

REPORT OF IIATERIALS ANALYSIS: Analysis of seven samp]-es of 2-propanol
used j-n cl-eaning tube 228.

Samples submitted t2/1-3/g+: Cleaning assessment samples 1-A,2A,3A & 4A
Wash & Rinse samples: Prop. Rinse & Wash

METHODS: For both the propanol solvent and the contaminated propanol
solution, l-00 ml of each liquid was quantitatively
oven dried in clean glass vessel-s.
The non-volatil-e materials left after the oven drying
were analyzed by FTIR spectral- analysis on a KBr window
for identificat.ion' and comparison.The ordinate expansion
factor (abex) is the same fbr a]1 spectra except where
indicated.
Copies of t.he FTIR spectra enclosed.

RESULTS: .'ti- ..-.-_!,';i: j::.'i.::.;i tf :1 ,.!:;:::r".'.l... ,Li] .:

Sample,."iA ' found
oi1

to be
and

Sample 2A - The NV residue was 8.0 mq/I and found to be
a mixture of hydrocarbon oi1, ester oiI.

Sampl-e 3A - The NV residue was 2.5mg/I and found to be
predominants,I-y.n.1;hy-d4oearbon oil- simil-ar to t,he
NV content of Ehe. virgln ,.pfopanol- of the control.

Sample 4A - The NV residue was 2.O mg/I and found to be
predominant.ly a hydrocarbon oi1 similar to the
NV content of the virgin propanol of the control-.
content of the cont.rol propanol sample.



Page 2

Wash & Rinse sa.uples fron 22B

Tube 22A. Propanol Rinse - The NV residue was 18.0m9/1 and
was found to be predominantly a hydrocarbon oi1
with a small amount. of ester type oil.

Tube 22A, Propanol 9{ash - The NV residue was 47 .Smg/L and
found to be a complex mixture containing hydrocarbon
oi1, ester t,ype oi1 and other components.
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BEAM TUBE SEQUENCE OF EVENTS, OCCURANCE OF BLEEDERS
\

0.125'Coils
Steel mill processing
HRAP cpils

Ship wrapped to Phila.
Oven bake

I

Ship wrapped to W. Va
Stretcher levelling

Ship wrdpped to Chicago

0.105" Sheets
Steel mill processing
Cold rolled sheet

Ship wrapped to Phila.
Ovenbake 

I

Shearcoupons
I

Bleeder check:
NONE

Ship wrapped to
Chula Vista

Fabricate exp. joint
Leak check joint
Measure sprg const
Rerollbellows

I

Ship crated to
Chicago

Weld totube

Bleeder check:
POSITIVE

(inside)

Move to basement
Machine ends
Leak check

I

I

Bleeder check:
POSITIVE

(in & out)

Store wrapped
I

Cut end caps
Leave scrap

outside

Bleeder check:
POSITIVE

Store wrapped
I

Bleeder check:
POSITIVE

(both sides)
Uncoil & shear

Shear coupons:

Bleeder check:
NONE

Ship wrapped
to Houston

Weld rings, port

Ship wrapped

Drop and dent
end

Cut off end

Move tube to StoE end
basement outside

Machine ends I

Leak check

Move to
basement

I

Bleeder check:
POSITIVE

(inside)

Bleeder check:
POSITIVE

(in & out)

Bleeder check:
POSlTIVE

(in & out)

_rK
Slit to 16' width
Recoil

Ship wrapped
to Sanford

Fabricate
spiraltube

Move to basement
Develop steam

cleaning
Run steamer for

t hr+
I

Bleeder check:
POSITIVE

(inside)

Ship unwrapped
to Houston

I

Ship unwrapped

Shear sheet
Store in otfice

Bleeder check:
NONE
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laldrlch chemlcal co., lltc.
P.O. Box 355. Milvwukee, W,sconsin 53201 USA

0ATE z O6/t7 lq4
CUST#:133884
PO#: 06-16-OO2

SECTI IN 1. . - CHE}IICA L IDENTIF I CATI ON-

PR,ODUCT #: 19076-4 HAHE: 2-PRDPANOLT 99.5+\, 4.C.5. REAGENT

SE CTION 2, CT]I{POsI T: ON/INFORI{ATI ON ON IN6RFOIENTS

SECTIIIN 3. - HAZAROS IDENTIFICA'ION -

D EFI N ITI ON)

SYSTEI{ AND SKI N.

NO SHOKII'IG.
IHI{EOIATELY T.II TH PLENTY OF

SECTICIN 4. - FIRST-AID ilEA5URE5- - -
FLUSH EYES HIT}I COPICIUs AHOUNTS OF

EYES BY SEPARATIN6 T}{[ [YEL TDS

CCNTINUED ON NEXT PAGE

Holl.nd Spain ltaly Switarland Belgium Czech Republlc India
A|li.k* Cn"ri" Aldrich elimi€ Atdrich Chihica Aldd.h Chemie Aldtich Ch€mi€ Aldrbh, s.r.o. Alcrich-lndie

r'i**J."lJmmrml Ad. do Cor@, 161 Via cathrat€, 154 hdciriGt as 25 K. Cardiinpl6in 8 Krizikwa, 27 B4l158 Satdarjung Enclave

;;";AA;;i-:' ZitrOOe|coUenOas,UaariO 2o1slMitano CH-94708!6hs &288oBomem lSoooPrague8 NsD€1hi110029
Tet€phons:34166t9977 Telophons:39233417340 Telephone:41817552723 Telephone:3238991301 Tolspho@:422242252E5 Td€ph@:911IGAE6872

Fd:3416619642 Fd:39238010737 Fdt418175674X Fd:323899J311 Fa*42224224o31 Fu:91116896873

Franco Japan Australla United Kingdom Brazil Germa,ny
Aldri.rh{hhtrio S.a,r,l. nUii:tr.tapan Aldiich Chemicals Ald.ic+t Chsmbal Co. Ltd. Ald.ich-Brazil Aldtich-Chmi€ GrttH & Co.KG

L'tsb D'Ab.au Chs6 Kyodo Btdg. Shinka.da Unit 2 Ths Ots Bdlqad, Ntr R@d Rua Saba,a, 56&@ni.$ Rlodslrds 2. 0'89555 Stoinheim

B.p. 7Ot tO tkida-Mikuracho 10 Anena Aw. Gll[rEham, Do@t SP8 4JL 0123$010 Sao Pallo.SP Telephono: 497329970

38297 St. Owntin Fallavid Chiyoda-Ku, Tokyo Casde Hill, NSW 21t4 fqlept!@t.A747822211 Tol€phore: 55112311066 Fs: 4973291939

Ced.r Tdeph@:81332580155 let€phqo:6128999977 Fut44747823n9 Far5511257S079
T€l€plw: 3(t,€2280O Fd: 8133258Oi57 Far: 6128999742
Fd: 9t749568o8

lr91

chemists helping chemists rn reseanch & rndustry
Telephone: (4 1 41 27 3-3€,ffi
TWX: (910) 262.3052 Aldrichen
Telex: 26 843 Aldrich Ml
FAX: (414) 273-4979

PA6€

ATTI'I: SA FETY D IR EC T'IR
STEVE PETERS
CBI I,\DUSTRI fS I NC
CI{ICAGO BRIDGE f, IRON
I5O1 N DIVIs ION 5T
PLAI }$FIELD IL 60544-8984

11I:rJlL :ll:iI errl :I:!I

cAs #:67-53-Ol{F: c3H8C
SYNONY}!5

ALC|IOL ISOPR,NPILICO {ITALIAN) * ALCOOL ISOPROPYLIOIJE {FRENCH} *
ALCOJEL f ALCOSOLV€ f AYAI\ITIN + AYAHTINE + CHROIIAR * CO}I8I-SCHUTZ *
OI}TETHYLCARB INOL * HARTOSBL * 2-HYOROXYPRTFANE * IHSOL A * ISOI{OL f
IStp ROPANIIL * ISFROPAIIOL {DCIT} * IS0PR0PYL ILCOHOL tACGIHT DOTTOSHA } *

IsO-PROPYLALKOHOL (GERHAN} * LUTOSOL '} PETROHOL * PRO * PROPA}I-2-OL +
2-PROPANff- * I-PRFANO- {GERilAN} + N-PROPAIII-2-OL * PROPNL * sEC-

PROPYL ALCOHOL I z.PROPYL ALCSII]L * I-PROPYLALKI]HOL (6€RI{AI{I *
SPECTRAR * STERISOL HIND I}ISINFECTANT * TAKINEOCT'L * i.'NI2}9 { DOT} *

ION.
I NSE

NG.

ATORY
EYES.

IGNIT
ESr R
IC E.
LOTHI

LAEEL PqECAUTIONARY STATEHENTS
FLA}IIIASLE (U SA DEFINITTON}
HIGHLY FLAI{}I ABLE (EUROPEAN
IRRI TANT
IRRITATII-TG TO EYEST RESPIR
RISK OF sER,IOUs OA}IA6E TO
TARGET ORGAN{S}:
NERYES
KIDNEYS
KEEP A}.IAY FROH SOURCES OFIN CASE OF CO{TACT }IITH EY
I{ATER A}IO SEEK IIfDICAL ADV
I{EAR SUITAgLE PROTECTIYE C
HYG,q.OSCOPIC
KEEP TIGHTLY CLCSEO.

I H C ASE OF C NNTA CT ' I I{}IEDI ATELY
HATTR FOR AT LEA ST 15 

'{INUTES.ASSUR ADESU AT F FL US IIING OT THE



'.6
.aldrlch chemlcal co., lnc.

chemists helping chemists In reseanch & rndustny

IIITH FINGERS.
IN CASE {F C ONTACT. IililEDI ATELY I{ASH SKIN I.IITH SOAP AIIO
A}IOUNTS ff l'{ATER.
IF INHALEDT REllOlrE TO FRfSH AIR. IF NllT SREATHING 6IyE
RESPIRATIOI'I. IF BREATHIHG IS OIFFICULT T 6IVE OXYC€N'
TF STALLOiIED T HASH OUT IIT}UTH !{ITH i{ATER PROVIDED PERsCIN
CALL A PHYSICIAN.
RF},IOYE ANO I.'ASH CONTA}IINATED CLOTHIN6 PRO}iPTLY.

Telephone: (4 1 4) 273-3850
TWX: (910) 262.3052 Aldrichen
Telex 26 843 Aldrich Ml
FAX: (414) 273-4979

PAGE

P.O. tux 355, Mihnukee, Msconsrh 53201 USA

1II11:11 :II:1I !III :T::I
cuST#:133884

PO#: 06-16-002
P RO0UCT f : lqO? 64 NAI{E: 2-PROPAN0LT 99.5+Zt A 'C.5. REAGENTltF: c3H80

coP t0 us

ARTIFICIAL
I S COIIISCI OUS .

S€CTION 5. FIRE FI6HTIN6 HfASURES .
EXTINGUI SHIIIG }IfOIA

CARSOH D ICII I DET DRY CHEIII CAL POI.IOER OR APPRI]PR IATE FOAH'
SPECIAL FIREFIGHTI}16 PROCEDURES

IIEAR SELF-CONTAI NED SREATH ING APPARATUS ANO PROTECTIVE CLOTHING TO
PRFYENT CONTACT I{ITH SKIN AND EYES.
USE I'ATFR SPRIY TO COOL FIRF.EXPOSED CONTAT}.TRS.
FLAililA3L E LI q['ID.

UNUSUAL FIRE ANO EXPLOSIONS HAZAROS
VAPOR IIAY TRAV€L CI}}ISIDER,AELE DI STAHCE TO SOURCE OF I6NITIOT{ AHD
FLAsfl BACK.
CONTAINER EXPLTISION ilAY DCCUR UNDER FIRF COI.fi}ITIOHS.

SECTION 6. ACCIDENTAL RELEASE }IEASURES

SHUT OFF ALL ST}J RCES CF I6T.IITION.
EVACUATE AREA,
IIEAR SELF-CONTAINEO BREATHING APPARATUST RUBEER BOOTS AND IIEAVY
RUBBER GLOYES.
A8sORB ON SAND OR VERi{ICULITE AND PLACE II{ CLOSED CONTAIT€Rs FOR
OISPOSAL.
USE NIINSPARK IH6 TOOLS.
YENTILATE AREA ANO !'A5II SPILL SITE AFTER }IATERIAL PICKUP 15 COITPLETE.

SECTION 7. - HANDLING AND STI]RASE-
REFER TO SECTION 8.

CONTI NUED ON T''EXT PAGT

Holland Spain ltaty Switzorland Belgium Czech Republic Indla
At*id, Ch€mi€ Aldrich OuidiE Aldfth ChimiG Aldrich Chemig Aldtich Chemio Aldrich, s.r.o. Aldric[lndia

faJ*,smsmt3ot Apt.daco@. 161 Viacalla€te,'ts4 Industri*ta$e2s K.Cardiinplein 8 Krhikovs,z7 B4ll58salda.iung€nclsvg

fu:gegaggtstt 28looAl@boda3,Madrid 20151 Mita@ CH-9470Buchs &28808oren 180@PEgue€ Newo€lhi11o{v2g
ld@hore:3416619977 Tgtephone:3923117340 T€leph@:41817€'52723 Telsphore:3238991301 Telephon€:42224?25285 Tolephono:911168E6872
Fu:3416619e12 Fd:39238010737 Fs*41817567420 Fa*3238991311 Fdt42224224O31 Fu:91116886873

Fnnca Japan Australia Unlted Klngdom 8trzil Germa,ny
AlCrich.Chimie S.a.r.t. AUiictr .tapan Atdrkn Chomi€|3 Abrich Chomi€l Co. Lld. Aldrich-Btuil Aldrich-Chomie GmbH & Co.KG

L'ld€ D'Aberu Chffi Kyodo gldg. Shlnkanda Unn2 Theold &bkyatd, N€w R@d R@Saba€,56e4oi.53 Rl€detEs 2' D'89555 Stsinhoim

B.P. 7Ot 10 Karda-Mikuracho rO Arella Aw. Gitlingham, DoG6t SPg 4JL 01239410 Sao Paulo,SP Td.phm: 497329970

384)TStOuerninFall€vie, Chiyoda-Ku,lokyo CastloHitl,NSW2lS4 T0'/c8r'.pne:4174782A11 Telophone:55112311866 Fil:4973291*19
Codex Telophon€:813i,25801f6 Telephdo:6128F9977 Fd:ta747823779 Fu:55112579o79
Tel€phffi: 33?4a228CX) Fd: 81332580157 Fax: 6128999742
Fq: 3374956608
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RIAL

1907 64

cusT#: 133884
PO#: 06-16-002

NAt'lE: 2-PROPANOLT 99.5+Ir A.C.5. REAGENT

SECTISH 8. €XPOSURE CO}ITRT]LS,/PERSONAL PRI]TECTION- - -
CHf }I IC AL SAF ETY GNEGLES.
SAFETY SHO14ER AI.IO EYE 8ATH,
RUSBER GLOVE S.
HECHAN IC AL E X}IAUST REQUI RED.
NI]]S H./I{s HA-A PPRTIYED RESPIRATOR.
DO I'IOT GET IN EYES, ON SKINT ON CLOTHING'
OO NOT BREATHE VAPOR.
}IASH THOROUGH-Y AFTER HANOLING,
SEVFRE EYE IRRITANT,
KEEP TIGHTLY CLSSED,
KEEP,A]fAY FRCft HEAT, SPARKST Ar,'tD OPEN FLA'{E.
HY6ROSCCPI C
STORE IN A CCOL DRY PLACE.

P RODTJC T ilZl.lF: C3H8O

TURE:
L:
L;

33il1{ 20

O.785

?50 F 398C
LzZ
2.52

?3 nm t4.) Pstr+<
7Go nm/6la /-ffl/

:.6rfPs74
z\

/4,) (,o-s) =, 3 6 y'Psttt

SECTIOT{ lO. - -:.STABILITY ANO R€ACTIYITY

TI{CO}IP AT I8 IL IT I E S
OXTDIZING A6FNTS
ACID S
ACID AHHYDRIDES
HAL CI6E NS
ALUH INUI{

CONTINUEO ON NEXT PAGE

Holland Speln ltaly Switzetland Belglum Czech Republlc lndla
Aldrich Ch€mi€ Aldrich OuimlE Aldrich Chint€ Aldrich Chemie Aldrich Chemio Aldrich, s.r.o. Aldrich-lndh

Tdaohm: 32OO9gt3O1 Apt. d6 Corec, 16t Via Gallarato, 154 Ind6tfi$ree 25 K. Cardiinplein 8 Krizikova, 27 B4l15€ Satdarjung ErclryE
Fil:32g8gg1glt 2A100Al@boid6,M8d.id 20151 Mildo CH-9470Buch€ 9288080|rM lSOmPEg@8 NowDolhi110029

Teleptpno: 341€619977 T6lsphm6: 39233117340 Tel€phone:41817552723 Tdephm: 32389913O1 Telephonot 42242252W T€l€phone:9'1116886872
Fd:3410619642 Fax:3C3801O737 Fd:41817567420 Fd:3238991311 Fdi42224224O31 Fil:91116886873

F anco Japan Australla Unitod Khgdom Brazil Getmany
Aldrich€himio S.r.r.l. Atd.ich Japan Atddch Chemi€t6 AHndr Chmical Co. Ltd. Aldrich-BEzil A&lrl'}tsChmis GmbH & Co.KG

Llsl€ O'Abssu Ch€ws Kyo<to Bldg. Shinkanda Unn 2 The Ob Bnckyard, New B@d R6 SabaB, 566-6ni.53 Rl€dltras 2, 0{9555 Sloinheim
g.P. 701 10 Kanda.Mikuccho l0 Areila Ave. Gillinghm, OoEt SP8 4JL 01239.010 S& Paulo,SP Telephore: 497329970
38il97St.OffitinFalryier Chiyoda.Ku,Tokyo Cstl€Hiil,NSW2154 letept\orei44747822211 T€l€phone:55112311866 Fax;4973291939
Cedox Telsphone:8133258o155 Tel€pho@:612899992 Fu144747823779 Far55112579O79
T€l€dpre:33748228& Fd:8133258O157 Fax:6128999742
Fu: 3374956808

1193

.aldrlch chemlcal co., lnc.
P.O. bx 355, Milwaukee, Msconsr'h 53201 USA

}IATE

SECTION 9.
APPEARANCE ANO OOCIR

COLORLESS LIOUID
SOILIH6 POINT: 82.4
},tELTIN6 POINT: -89.5FLASHPOINT 53 F

1lC
AUTO IG NI TION TEI,IPE RA
UPPER EXPL|ISIfI}I LFYE
LIIi{ER EXPLOS ION LEVE
VAPOR PRESSURE:
VAPNR DENSITY: 2
SPECIFIC GR,AVITY:

SAFETY DATA SHEET

P}IYSICAL AND CHE}IICAL PROPERTIES

Telephone: (4 1 4) 273-3850
TWX: (910) 262.3052 Aldrichen
Telex: 26 843 Aldrich Ml
FAX: (414) 273-4979

PA6E



faldrlch chemical co., lnc.
P.Q. tux 355, Milwaukee, Wiscorpin 53201 USA

PRCIDtJCT #:
HF: C3H8O

lriItIlL

chemisls helping chemists In nesearch & rndustry

9rIrSA I::I SHEET

Telephone: (4'l 41 27 3-3€,ffi
TWX: (910) 262.3052 Aldrichen
Telex:26 843 Aldrich Ml
FAX: (414) 273-4979

P A6E

190764

OR DECCI}IP OSITIBilI PROOUCTS

CAREON OI BX IDE

SECTIDN II. TOXICT]LOGICAL INFORIIATIOI'I -

HA ZA R,DOU S CO }I3U5 TI O}I
TOXIC FUilfS 0F:
C ARBOI.{ I{ f]NI-JX IDEr

cu5T,*:133884
PO#: 06-16-002

NAlf Es 2-P ROPANOLT 99.5+?r A.C.S. REAGENT

HTIS*+ AD-A106-944
AJOPAA 29tl36?t46
TTAPA9 55r501r80
85JCA€ -r191r86

ACUTE EFFECTS
HAY BE HARHFUL SY INHALATICN, INGESTIO}.I, ilR SKIN ABSORPTTON.
CAUSFS SEVERE EYE IRRITATIfiN.
CAUSES SKI }I IRRI TA TI BN.

il€ItBRA}IE5 AND, UPPER

5K I f'I CAUSE S D€FA TT ING AHD

A.tCP A Mt l44t62
34ZI Ag -;!39c69850CAl 2t73t-lO
GISAAA 43{l)r8r?8
EYHPAZ 6l;321r85
EVHPAZ 61 r321 r85
GISAAA {3 ( 1) r8r 78
fVHPAZ 61 r321r85
EV{PAZ 6l t32LtB5
FAO|,|AU {8Ar I 1+r ?O

HATERI AL I S IRRI TA TING TO IIUCOUS
R,ESP IRATORY TRACT.
CAN CAUSE CHS OEPRESSICIN.
PRilLON6ED EXPSSURE CAil CAUSE:
T.IAUSEA r HEAC ACHF AI.ID VO}I I T IN6
NARCCTIC EFFECT
PROLONGEO OR REPEATEO EXPOSURE TB
DER}IATITIS.

CHRONIC EFFECTs
TARG ET O RGAI.I {S }:
NERVES
K IDI.IEY S

RTECS N0: NT8050000
ISOPROPYL ALCDHOL

IRRITATION DATA
SKN-RBT 5OO HG }'LD
EYE-RBT IOO I{G SEV
EYE-RBT IO IIG I"IOO
EYE-RBT lO0 ntrlz4H fiOO

TOXICITY DAIA
ORL-}IAN LCLS 35?72 TIGIKG
oRL-HlrN LDLO23570 i{CIKG
U!.TR-HAN LOL. ,27r?O }IG./KG
CIRL.RAT LDSO :5O45 }IGlKG
IPR-RAT LD5O 22735 H6,/KG
IVN-RAT LD5O :I088 II6/KG
ORL-l.luS LD'0 :360O l,lcll(C
IPR-$JS LD5C 24477 AG/KGM-f{US LD50:1509 HG/KG
ORL-RAT LD5O:641 O llG/KG

CONTINUEO ON NEXT PA6E

Hoilend Spain ltaly Swllzerland Belgium Czech Republic Indla
Atd,tci Ch€niE Alddch Ouimica Aldrich Chinlx Aldrkh Ch€nto Ald.ich Ch€mie Aldri.fi, s...o. AldriclFlndia

Td@hss: 3238991901 Apr. d€ Cor|@, 161 Vta cailacte, 154 Industdeslra$e 25 K. Cardijnploin 8 K.izikova, 27 g4l15a Safdarjung Enciave

fu:gegesgrgrt 281ooA|@b€od8,Madrftl 20151 Mihrc CH-94708wtu &2880Bornem lSOOOPrague{ N4odhillooat
Tol€phone:3416619977 Tolophono:39233417340 T€lepltro:41817552723 Tolophso:3238991301 Tdoph@:47.?P42?'52€'5 T€loplpne:911168E6872
Fdr3416619642 Fd:39238010737 Fd:41817567420 Fd:323E991311 Fat'.42224224(R1 Fu:911168E€873

France Japan Australia Unllod Kingdom Brazll Gemqny
Ald,ich€Nmi€ S.a.r.t. Atdrich J@n Ajdrich Ch€mi@ts Aldrtch Ch€mi@l Co. Ltd. Aldrich-BEzil AlddclFchMb GmbH & Cq.KG
L'tst€ O'Aboau Chss Kyodo Bldg. Shinkanda Unit 2 The Old Brickyard, New R@d B6 Sabara, 560€oi.53 Riods|ns 2, 0€9555 Sl€inhoim
A.P. 701 10 Kanda-Mikuracho 10 Aretla Ave. Gillinghafr, Oo€et SPA 4JL 0123$010 Sao Paulo,SP T€l€phqe: 497329970

3&97 St. Ownun Fatl€vier Chipda-Ku, Tokyo Cast€ Hill, NSW 2154 I@horet 4474782e,11 TEI€phon€: 55t 1231'1866 FEr 4973291939

C€dsx Tslsphom: 81332580155 Tdephoro: 6128999977 Fut 44747823779 Fd: 55112579079
T6l6phom:3iy4822800 Fd:81332580157 Fd:6128999742
Fu: 3374956E08
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cusT#: 133884
PO#: 06-16-002

l'lAltE: 2-PROPANOLT gi.5+Zt A.C,5. RIAGENT

S ECT ION }

suSs rANcEs
RTECS FOR

SECTI ON 12,
DATA TIOT

ECOLO6 ICAL T tSOR}IATION

5E CT I ON 13 . OI SPDS AL C OT{5T O€RA TI OI.IS

EURN IN A CHETTICAL INCINERATOR EQUIPPEO TCITTI A}I AFTERBURNER AND
5CR{JB3ER 3UT FXERT €XTRA CARE I}I I6NITING AS THIS IIATER,IAL I5 HI6HLY
FLA}IilAAL€.
OSSERVE ALL FEDFRAL, STATE AND LOCAL FI.IVIRON.IIENTAL RECULATIONS.

5ECTION 14. TRANSPORT INFORHATION -
CONTACT ALOR ICH CHElIICAL CCI{PANY FOR TRANSPORTATION INFOR''IATION.

SECTIil}T 15. - REGULATORY INFORTTATIOH -

B5I NA3
I I.,IE"IDT
II{SUDL
IilSUOL

R€6I STRATION OR

CT]NTINUED ON NEXT PAGE

HoIand Spain ttaly Swilzerland Belgium Czoch Republlc India
Atdrich Chmie Atddch Ouimi@ Alddch Chimi€ Aldriatr Chemio Aldtich Chemie Aldrich. s.r.o. Aftitich-lndia

fekohore: 323g9gt3ot Apt. de Con@, 161 Via Gallarato, 154 l.dwti€ffis 25 K. Cardiinploin I Kdzikova,27 4415€ Satdariung Enclavo

fu: gZSSggtSt r 28100 Al@bend€, i,Ladrid 20t51 Milano CH-9470 Buche B-288O gorem 180 00 Prsgos€ Nil Odha 1 10 O29

t€l€phon€:341861992, T€lephone:392334173,{0 T€l€ptw:41817552723 T6l€phoo:32389913O1 Tslaphde:42?24?252ai f@lnre:91116886872
Far:34r6619642 Fu;392380'10737 Fd:418175671?s Fu:3238991311 F*4?2'24224061 Fu:91116886873

Francs Jap€n Auslralia Unn6d Kingdom Bradl Gonnany
Ald.ich-Chimi€ S.a.r.l. Aldrich Jagan Ald.icir Chsmicals Ak dch Crmicsl Co. Ltd. AlddofFB@il AHridtsChffio CmbH & Co.KG

L'tsts D,Abesu chesns Kyodo Bldg. shinkanda unit 2 The oH aftkyad, Nsw R@d Rua saba6, 566'@i.53 Ri.d3tffi 2, 0.89555 Sleinhsim

8.P. 7Ot t0 Kanda.MiklEcho l0 Areila Ave. Gillingham, Ooet SP8,NL 0123*010 S8o Pallo,SP ToloprFm: 49732S970

38297 St. Ouondn Fallavier Chiyoda.Ku, Tokyo Casd€ Hill, NSW 215,1 Tqleglwtpt 41747@11 T6l6ph6.: 551123'11866 Fu: 4973291939

Ced6x Teleohonc:8133e580155 lEl€ehd€:612899992 Fu:t47478n779 Fd:55112579079
T6lop+bm:3374822800 Fil:81332580157 Fa:6128999742
Fil: 3374956808
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I.aldrlch chemlcal co,, inc.

EYI DFNCE
EV ID€ NC€

}IATERIAL SAFETY DATA SHEET

Telephone: (4 1 4) 273-3850
TWX: (910) 262.3052 Aldricher
Telex: 26 843 Aldrich Ml
FAX: (414) 273-4979

P AGf

PROT}UCT f:ilF: C3H8O

D PERCEPTIOI'IS}
ALL I f'f SP )
zEo If'r AUTtfNonIc,
ATH}
CT5 OT CHEI"IICAL
ACTUAL ENTRY IN

SKN-RBT LO5O :128OO TIG/KG
IPR-RBT LD5C =667 HGlKG
tr YN-RBT LD5O : I I84 HG./K6
IPR-6PC LD50 :2560 lrG/K6
I pR-HA l't LgF0 2V444 HG/K6

TARGET ORGAN DATA
BEHAVIORAL ( HALLUC INATIOI{5 ' DISTBRTE
CARDIAC {PULSE RATE DECREASEO }IIT}I F
VASCULAR ( gT LO!{ERING NOT CHARACTfRI
GASTROINTESTINAL {NAUSEA OR VOHITING
EFFECTS TjN Ef{3RYO OR FETUS (FETAL DE
ONLY SELECTEO REGISTRY OF TOXIC EFFE
(RTECS ) OATA IS PRESEI.ITEO HERE. 5€€
COI{PLETE I NF ORIlTTI OI.I.

t{PIRI* lrlOOr74
EVHPAZ 6Lt321r85
EVHP AZ 6lr 32lr 85
EVHPAZ 6l o32Lt85
EYHPAI 6lr32lr85

REVIEI.ISI sTANDAR OS r ANO RE6ULATTONS
ACGIH TLV-TI.IA 4OO PP}Ii STEL 5OO PP}I
IAR,C CANCER R:I'IE!{3ANII'I,IL INADTAUATE
I ARC CANCER REVI EI.I:HUI+AN INAOEQUATE
I ARC C ANCE R REVI EI{ :G ROUP 3
EPA FIFRA 1?88 PESTTCIOE SUEJECT TO

FEREAC 54r7 ?40,89

6r828r91t5t223t-|7
7,229, g7
7 t229 t87

RE-REG I sTR ATI ON

YET AVAILABLE,
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t;;; 
s, Mitvvaukee, wrcor'in sg2ot usA

TA SHEE

CUST#: 133884POf: 06-16-002
N.{}f€r 2-TRBPANOLT 99.5+2, A.C.5. REAGENT

HSHA 5 TA NOAR D-AI R: TTIA 4OO PP }I { 98O HG./}t3}
DTLVS* 3r I 4 1r 7l

CISHA PEL:8H T'{A 4OO PPI{ (98O NG/H}'
FEREAC 54t2923r89

osHA pEL FINAL:BH TtfA 400 ppf{ t980 }tcln3r;STEL 500 ppf{ {L225 il6/r3}
EEREAC 54r2q23rA9

oEL-AUSTRALIA:T[lA 400 PP]t (980 H6/ntl;SrEL 500 ppl{ tL225 ilGlH3} JA}r93
8€L-BEL6IUH: THA 4OO pplr (985 ilGfn});STEL 5O0 ppil {1230 ts0/il3) JAN93
0EL-DENTf ARK: Trf A 2oo ppil ( 49o ilG./il3); sx iN JAN93
OEL-FRANCE:srEL 4o0 ppt{ (eoo nslnz} JAt\p3
OEL-GERHANY:TIIA 40O PPH (98O I{G,/}T?} JANq3
CEL-JiPAN:STEL 4OO PP}I (9SO NG|HSI JAI'Ig3
OEL-THE NETHERLANDS:TilA 4OO PPII (98O ITGlil3};5KIN JAN93
8=L-THE PHILIPPIN€5:Tl{A 4OO ppr{ (g8O r.tclH3} JAN93
OEL-RUSSIA:STEL 4OO PP}I (IO NG|N3' JAN93
0EL-SI{EDfN:TilA l50 PPH (35O ilCl}r3}|STEL 250 Ppr{ t6OO r{G/il3} JAN93
oEL-5{ITZERLAT.,|D:Tl{A 40O ppH (98O 'F'g/n3};STEL 8OO pp||t J^N93
aEL-TURK-Y:TltA 20O ppr{ (50O HG,/il3} JAilg3
CIEL-tslITED KI{GOOT{:TIIA 4OO PPI{ (98O I+G/I{3}iSTEL 5OO PPI'i5KIN JAN93
QEL IN SI'-6ARIA, COLO}I3IA, JCIRDAI{, KORES CH€CK AC6IH TLV3EL IN NEtf ZEALANDT S INGAP0RET yIFTHAT{ C}|ECK AC6IH TLV
NIOSH REL T3 ISOFROPYL ALCOHOL-AIR:IOH TIdA +OO PPil;SrEL 5OO PPHNIOSil+ OHHS fS2-1OOr92
NOHS l9?4: HZO t?098?; NIS 465i TNF 213605; NOS 252i TNE 3183554
NOES 1983: HZD 40987; NIS 4423 TNF 156327; NOS 2703 TNE 4290990; TFf

19546 10EPI EENETOX PR0GRAII 1988r NEGATIVE: CELL TRANSFORil.-SA?./SHE; rrl
CRASSA-ANEUPLSI DY

EPA ISCA CHEt{ICAL INV€NTORyr JUNE 1993
EPA TSCA SECTInN 8(E) STATUS RFPORT S€lfil-tISO-O371
EPA TSCA SECTION 8(E} STATU5 REPORT SEHA.O9S5-O566
EPA TSCA TEST SUBilISSIO}I TTSCATS 

' 
OATA BASET JA'{,'ARY L99p-}IIOSH ANALYTICAL HETHCDS: SEE ALCOIIOLS Tr 14OO

sEcTIilN 1.6. - OTHEfi INFORI|ATIOI'|- - -

15 BELIEVTO TO BE
S}IALL BE USfO ONLY

CNNTINUED ON

Hollsnd Spain ltaly Switzedand Belglum Czech Fopublic Indla
Atdrich Chmie Aldrich Ouimica Aktrich Chimi@ Aldrich Chomi€ Akhich Chemie Aldich, s.io. Alddcttlndia
Tef€phom: 3A3899130i Apt dE Co@s, 161 Via Galla€t6, 15!4 Industd€stEs 25 K. Cadiinplein I Krizikqa, 27 84t158 Satdaiung Erclave
Fd:32389t''|9,|l z8looAl@b€nds,iraddd 20151 Milarc CH-9470Bshe &28808omm 180q)P€gu€4 NdDelhitloq2g

Td€phm:34166199n Tebphom:3C33417340 leleplw:41817552723 Tobphre: 323€99191 fek]pho .t 4?,24225285 T6l6phffi 91116886872
Fd:3416619642 Fil:39238010737 Fdi41817567€0 Fa*3?38991311 Fa*4222.4224031 Fd:9111688€873

Franco Japan Au3tralia Unllsd Klngdom Erazll G€nnany
Aldrbi{himb S.a.r.l. Ahrlch JaEn AJddrtr Chmi€t! Aldrich Chemkalco. Ltd. Aldric+Bdil Alddch€h4{e GmbH & Co.KG
L'lsl€ D'Ab@uCh6s6 Kyodo Bkb. Shinkanda Unit2 Thsold Bdckyard, Nil R€d R6 Sab.ra,566€n1.53 Ried8t|as2, D€gssssteinheim
B,P. 701 10 Kanda.ftiikuBqho 10 Anolh Avs. Gillingham, DoEt SP8 4JL 0123$010 Sao Paulo,SP Tebpnorc: 497329970
38297StQu€n{nFallavi6{ Chhrcda-Ku,Tokyo CsdoHiil,NSW2154 fo|€,plsdt44T4?8?2211 Td€phomrE\511231'18€6 Fil:49732919aX}
Ccdsr Teleph@:81332580155 Tel€phore:612899992t Fui 4q478tgng Fil:55112579079
T€l€phom:3(n4822800 Fil:81332580'157 Fu:6128999742
Fd: 3374956808
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T11I:r:1! ll::Ir 9t

Telephone: (4 1 4) 273-3850
TWX: (910) 262.3052 Aldricher
Telex:26 843 Aldrich Ml
FAX: (414) 273-4979

PAGE

PRODUCT 4IHF: C3H8O
1?0?64

THE AEOYE INFNRNATTON
BE ALL I TSLU SI VE AND

CORRFCT BUT OOES I.IOT PURPORT TB
AS A CUIOE. ALDRICH SHALL NOT BE

NTXT PA6E
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laldrlch chemlcal co., inc.
PO. tux 355, Milwaukee, Wisonsin 53201 USA

Telephone: (4 14) 273-3850
TWX: (910) 262-3052 Aldrichen
Telex: 26 843 Aldrich Ml
FAX: (414) 273-4979

SHEETIIATERIAL SAFETY DA TA P A6E

OR FRO}I CONTACT h'ITH
PACKII'IG SLIP FT}R

INTERI.TAL UsE OI'ILY.

PRBOUCT f:
HF: C3H8D

1907 64

cusT#:133884
PO#: 06-16-0O2NA{E: 2-PROPANOL' 99.5+7T A.C.S. REAG€NT

HELO LIAEL€ FOR A:!Y DAilNgE RESII-TTI{G FRO}t HANDLINE
T}IE ABWE PRCBUCT. SEE REVERSE SID€ OF INVOTCE OR
AOCITIOI{AL TERI{S AND CT]}IOITIONS I]F SALE.

CDPYRI6HT I994 ALDRICH C}IEI{ICAL CO. INC,
LICENSE GRA}'ITED TB HAKE UNLIHITED PAPER COPIES FOR

Holland Spaln ltaly Swilzerland B€lgium Czech Republlc India
Atdr{cn Chemi€ Akti:h Ouimba Aldrich Chifrie Adrich Chemie Aldrich Chemio Aldrich, s.r.o. Aldrich-hdia
T6t€9hore: 3238991301 Apt d€ cotre, 1€l via Galls€te, 154 hdwtrislNe 25 K. cardiinplein 8 Krizikova, 27 94t158 satdariung Erchvo
Fu:9238991311 2Sl(OAlcob€da,Madrid a,0151 Milano CH-9470Budre &28808orem 18000P€grB irowDelhi 110029

TolephoGi 34166199n Tebphone:39233417340 Toiophons:41817552723 T€lephore:3238991301 Tsl€phonoi 42224225285 T€l€phq€: 9l'116886872
Fu:3t116619642 Fu: 39238010737 Fq:41817587420 Fd:3238991311 Fdt 4224224031 Fil: 91110886873

Franc€ Japan Au3tralla Unlbd Klngdom Brazil Germany
A6rt€trchinb S.a.r.l. Au,ich Ja@n Auddr Ch€fikats Aldri*t Cheml€l Co. LE, AlddqtrB@il Ak rttFchsie GmbH & Co.KG
Ullb D'Aboau Ch€ro Kyodo 81d9. Shlnkanda Unn 2 Tho Old Brickyatd, Nil Road R€ Sabars, g!66sni.53 RiEdst@e 2, D-89555 Steinhsim
B.P. 701 l0 KandE lrlku@ho 10 Are{a Aw. Giuingham, OoE€t SP8 4JL 01239010 Sao Pelo,SP Telephonoi 497329970
3S29TSlOuondrFallavis Chiyod!-Ku,tokyo CasdoHi{,NSW215,| To'88fwe:4474792.11 T.lephmo:55112311866 Fd:4973291939
C€d€r Tel€Dt|m:8t332580155 l€l€ghm:612@9992 Fa* 1,4747823779 Fd:55112579079
I€l€plEna:39/48228q) Fu:g1A?580157 Fu:6128990742
Fd:31171956800
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