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ABSTRACT

. A simple spot test.({developed by NIOSH) for the presence of
asbestos, a known carcinogen in insulating material, has been evaluated. - It
is based on the colorimetric determinations of magnesium (II) and iron (II)
which serve as indicators for the likely presence of asbestos. The method was
found to be reliable and suitable for field use. The necessary safety factors
in performance of the test were also established.
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Technical Progress Report WRC 210-80
DETECTION OF ASBESTOS IN RULK INSHLATION MATERIALS

An Evaluation of the NIOSH "Test for Screening Ashestos”

by

R. E. Evans

INTRODUCTION

*Asbestos” is a generic term for groups of naturally-occuring,
hydrated mineral silicates. They are economically important for their high
tensile strength, flexibility, and resistance to heat and chemical attack".
The primary use of asbestos in the petroleum and petrochemical industries is
as an insulating material on process units and piping. Althouch no longer
used in new work, asbestos is requlariy encountered in the removal of old
insulation from many units. The removal or "rip-out"” processes are of great
concern as these actions provide the greatest potential for exposure to

fibrous asbestosz).

Exposure to asbestos has been determined to be a serious health
hazard responsible for benign and sometimes malignant diseases. Short-term
exposures can lead to asbestosis, a chronic respirétory disease characterized
by fibrosis in the lungs. Long-term exposures have been related to upper

respiratory, pulmonary and gastro-intestinal cancer.

, The Occupational Safety and Health Administration and the Environ-
ﬁéntal Protection Agency emphasized the health hazard potential of asbestos
exposure by listing fibrous asbhestos as a carcinogen in Title 29 of the "Code
of Federal Requlations®" and by establishing emission standards for ashestos
operations in Title 40 of the "Code of Federal Regulations”. These references
contain a permissible exposure limit for ashestos as well as detailed informa-
tion concerning handling of asbestos materials, personal protection and
monitoring, environmental monitoring, warning labels, disposal, employee

3’4). The monitoring, handling, and

exposure records, and medical examinations
disposal of asbestos materials as discussed in these requlations can bhe quite
expensive. It is important, therefore, that the presence or absence of

asbestos in bulk insulations be determined quickly and efficiently. :
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‘. Many analytical procedures have been developed for determining
asbestos content in insulation materials. They include techniques involving
optical microscopy, phase-contrast microscopy, electron microscopy,
polarized~light microscopy with dispersion staining, X-ray diffraction, and
differential thermal analysiss). These techniques require special equipment
and trained personnel for their performance in addition to being costly and

time consuming.

The National Institute for Occupational Safety & Health (NIOSH)
Screening Test for Asbestos reported by Kim, Kupel, and Carter in October of
1979 is a quick, simple, inexpensive method which may be used for detecting
the possible presence of asbestos in bulk insulation materialsﬁ). It is easy
to perform and suitable for field use by someone trained in the safe handling
of chemicals. The test provides a sensitive detection of magnesium and iron
compounds which may indicate the presence of chrysotile, amosite, and croci-
dolite (Table 1). These are the three most common forms of asbestos found in
thermal insulation materials. Samples containing as little as 1-3% asbestos

can be reliably detected with a minimum of facilities and apparatus7).

Table 1. ELEMENTAL COMPOSITION

OF ASBESTOS TYPES

Asbestos Type Formulae !’
Chrysotile Mgy Si, Og (OH),
i Amosite?) (Fe Mg)g Sig 0,5 (OH),
Crocidolite Na, Feg Sig Oy (OH),

1) "Control Techniques for Asbestos Air Pollutants", U.S.

Environmental Protection Agency, Pub. No. AP-117, 1973, P. 2-2.

2) Although amosite contains both iron and magnesium, the

magnesium does not produce a positive test. See Reference 7.
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EXPERIMENTAL

The procedures used in this evaluation followed those outlined in
the NIOSH Screening Test for Asbestoss). A diagram of the test is shown in

Figure 1. It can be divided into four basic parts, namely the interference

A e e e

determinations, the wash and filtration’steps, the magnesium test, and the

iron test. The detailed method (SRC 11A15/80) is included in the Appendix.

The presence of interfering substances is determimed by placing a

s

drop of the magnesium color reagent and the iron color reagent onto fresh
portions of insulation samples. Any samples developing blue or red color
complexes at this point are washed and filtered which promotes the removal of
interfering substances. Samples containing plaster, mineral wool, or glass

fiber materials are also washed and filtered as instructed by the method. ;

The wash and filtration steps are accomplished prior to the magne-
sium and iron tests to remove soluble, interfering compounds. Pea=-sized
portions of each sample are washed in a disnosable beaker with glycerin bhefore
the magnesium test to eliminate interferences such as calcium and soluble

magnesium compounds found in plasters and mineral wools. The washed sample is

B L

then filtered through a 0.8 um mixed cellulose ester filter held in a Swinnex

filtering apparatus and rinsed five times with double de-ionized water. An

cmr e Tarrve

acid-wash is performed on separate portions of samples before the iron test to
remove soluble iron compounds. After washing with concentrated glacial acetic
acid and sulfuric acid in a disposable beaker, the samples are filtered

through a 5 um polyvinyl chloride filter held in a Swinnex filtering appara-

A e e w2 s

tus. PVC filters are used for this step as they do not dissolve in acidq
~solutions as will mixed cellulose ester filters. It should bhe mentioned that
all of the samples tested at Westhollow Research Center (WRC) were carried
through the wash-filtration steps since the majority contained cement or
plaster-like binders and others appeared to be composed of glass fiber or

mineral wool materials.

After the wash and filtration steps are completed, the samples are
tested for iron and magnesium. The filters are removed from their holders and
placed on Teflon watch glasses. Drop-wise additions of phosphoric acid,
sodium hydroxide, and magnesium color reagent are made to the glycerin-washed
filters. The resulting solutions are mixed with glass stirring rods. The

formation of a deep blue color complex is considered to be a positive test for

WRC 210-80
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Magnesium Test:

Add Glycerin
Magnesium C?)llue? Wash and Ad: H3PO4.
Reagent d Filtration and NaOH, Mix
No T
Add
Magnesium Cillu:? l;sbe_s;:)s Telst for
ﬂ Reagent o ossible ron
No T
Iron Test:
Add Acid Wash
Red Add
- lron and L
Reagent Color? Filtration HF
No T
_pa Red Asbestos Asbestos
Reagent Color? Possible Unlikely
No T
Figure 1. NIOSH Screening Test
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. magnesium. For the iron test, hydrofluoric acid and iron color reagent are
added to the acid-washed filter by drop-wise addition. Plastic dropping
pipettes are used to add the hydrofluoric acid and stir the solutions as
hydrofluoric acid is corrosive to glass materials. The formation of a red or
orange color complex is considered to be a positive test for iron. If either
the magnesium test or the iron test gives a positive result, then it is
assumed the sample contains asbestos. The sample must then be submitted for
an instrumental analysis to determine the nature and content of the asbestos
in the sample. A number of the samples used in the evaluation had been
analyzed by optical and scanning electrom microscopy prior to the development
of the Screening Test. These results were not revealed until after perform-

ance of the Screening Test, however. See Table 2.
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Table 2 COMPARISON OF ASBESTOS TEST RESULTS

Screening Test Bellaire
Sample No. Description Mg+2 re'2 Analysis
IHL 1126 Hangar Insulation (6-29-76) - - No asbestos
IHL 131-144 Flasher Insulation (9-76) + + Small amount
IHL 6163 Steampiping Insulation (2-3-78) + + 5~10% asbestos
WRC 49695 (a) 0ld Insulation (3-20-79) - + Mostly amosite
WRC 49695 (b) New Cloth Insulation (3-20-79) + + Mostly chrysotile
IHL 10470 Fire proofing material (6-11-79) - + 50% asbestos
IHL 11091 Insulation material (8-7-79) - + Amosite
IHL 12723 Compressor insulation (1-11-80) + + 10% asbestos
IHL 12735 Process unit insulation (1-18-80) - + 10% asbestos
IHL 12736 Process unit insulation (1-18-80) - - No asbestos
IHL 12737 Process unit insulation (1-18-80) - + 10% asbestos o
IHL 12738 Piping insulation (1-18-80) - + 10% asbestos
IHL 12739 Piping insulation (1-18-80) - + 20% asbestos
IHL 12740 Process unit insulation (1-18-80) - + 20% asbestos
IHL 12741 Piping insulation (1-18-80) - + 20% asbestos
IHL 13045 Bulk insulation (2-9-80) - + 10% crocidolite
or anthophyllite
IHL 13053 Bulk insulation (2-19-80) - - No asbestos
IHL 13400 Transite board (3-13-80) + + 50% asbestos
IHL 13401 Brake drum lining (3-13-80) - + About 1% asbestos
IHL 13558 Process unit insulation (3-20-80) - + 60% asbestos
IHL 13559 Process unit insulation (3-20-80) - + 30% asbestos
IHL 13560 Process unit insulation (3-20-80) - + No asbestos
IHL 13561 Piping insulation (3-20-80) - + 60% asbestos
IHL 13562 Piping insulation (3-20-80) - + 5% asbestos
THL 13563 Piping insulation (3-20-80) - + 50% asbestos
IHL 13888 Process unit insulation (4-29-80) + + 30-50% asbestos
IHL 13889 Process unit insulation (4-29-80) + + No asbestos
IHL 13902 Pipe shields (3-5-80) - + 80% asbestos

1) This sample identified as amosite by Hager Laboratories of Denver, Colorado
using polarized-light microscopy with dispersion staining.
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DISCUSSION

A total of 28 samples have bheen analyzed by the Screening Test at
WRC. Confirmatory analyses were performed at the Bellaire Research Center by
optical and electron microscopic and X~-ray methods. The results are summa-

rized below:

True False True False
Positive Positive Negative Negative
No. of 23 2 3 0
Samples
% of 83 7 10 n
Total

-

The NIOSH results involving 198 field samples were as follows:

True False True False
Positive Positive Negative Negative
No. of 79 50 69 n
Samples
% of 40 25 35 0
Total '

These results were obtained without using the acid wash step in the iron
test. Thirteen samples were later analyzed with the acid wash steps imple-

mented and the results were:

LAM 026503
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True False True False
Positive Positive Negative Negative
No. of
samples 5 0 8 0
% of
total 38 0 62 0

The Séreeninq Test method is stated to be sensitive to samples
containing 1% or greater asbestos. 1In our evaluation of the method, the
majority of the samples contained 5% or greater asbestos and positive results
were obtained for these samples. One sample was estimated to contain about 1%
asbestos and a positive result was achieved for the iron test. This positive
result is questionable however as the sample contained a metallic powder which

may have interfered with the test.

Our results and those of NIOSH showed no false negatives. 7Thus one
can have a high degree of confidence in judging a material to be asbestos free
if negative iron and magnesium results are obtained. In addition, there are
relatively few false positives, so little time will be wasted on unnecessary
confirmatory tests. The iron test is more reliable for detecting the presence
of asbestos than the magnesium test for the samples tested. Familiarity and
confidence should be developed by performing the tests on samples of known

composition prior to any actual determinations.

There are several safety factors which should be noted when dealing
with the reagents in the Screening Test. Several types of acids are used in
the wash steps and care must be taken as splattering may occur when these
acids react with the samples under test. 1In the magnesium test, care should
be exercised in the addition of phosphoric acid and 10 N sodium hydroxide as
these can react vigorously to produce fuming and splattering. Extreme caution
should be used in the handling of hydrofluoric acid. The hazards of this acid
cannot be overemphasized. It is an extreme irritant and can cause severe
burns which occur as.a delayed reaction when the acid comes in contact with
the skin. Anyone performing the Screening Test should be trained in the safe
handling of chemicals and be aware of the hazards involved in this test.

LAM 026504
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The NIOSH Screening Test is a useful method for in-plant determina-
tions of asbestos presence in buik insulation. It would permit ;hé separation
of materials containing asbestos from those not containing asbesﬁos and lead
to a cost reduction in the handling and disposal of non-asbestos materials.

Test kits are currently being marketed commercially with apparatus,
reagents, and instructions for performing the Screening Test. They are

available from:

SKC, Inc. Anatole J. Sipin Co., Inc.
R.Ds 1 505 Eighth Avenue

#395 Valley View Rd. New York, NY 10018
Eighty-Four, PA 15330 (212) 695-5706

(412) 941-9701

Both kits are available for about $100.00 each and will screen about 25
samples. There are minor differences in the test instructions and in the
apparatus. The SKC instructions are more straightforward and its procedure
appears easier to perform. The Sipin kit contained no warnings as to the
hazards of the reagents either on the reagent bottle labels or in the test
instructions. Anyone using the Sipin kit should possess a thorough knowledge
of the test procedures and the chemicals involved. One additional difference
concerned the shelf life of the reagents. Sipin claimed a shelf life of one
month while SKC claimed a shelf life of three months. The Sipin claim is the
same as that noted by the developers of the Screening Test. The SKC claim
does not appear to be unreasonable, however. ‘The test reagents have been used

at WRC for periods of up to three months with no apparent loss in sensitivity.

It is advisable to include samples which are known to give positive
results as a reagent check during each set of analyses. If a large number of
samples are to be screened over a long period of time and laboratory
facilities are available, it is recommended that reagents and supplies be
ordered separately from scientific supply companies. Reagents could then be

prepared as needed and the total cost of supplies would be reduced.

LAM 0265,
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SHELL RESEARCH COMPLEX METHOD SERIES SRC 11A15/80 *

SHELL DEVELOPMENT COMPANY
ARALYTICAL DEPARTMENT

Determination of

THE PRESENCE OF ASBESTOS IN BULK INSULATION MATERIALSL)

Hazardous materials used in this method are designated

" (*CAUTION*)" in the REAGENTS and PROCEDURE Sections.

A Material Safety Data Sheet for each material so desig-
nated may be found in the PRECAUTIONARY INFORMATION at

the end of the method. Operations which may present a
hazard are given in the UNUSUAL QPERATIONAL HAZARDS section.

SCOPE

1. This method describes a colorimetric spot-test for determination of
Magnesium (II) and Iron (II) in bulk insulation materials which way indicate
the possible presence of asbestos in the chrysotile, amosite, and crocidolite
forms. The method does not determine asbestos itself.

NOTE 1: Magnesium (II) is a principle component of chrysotile
asbestos; Iron (XI) 13 a principle component of amosite asbestos
and crocidolite asbestos.

METHOD SUMMARY

2, Small portions of bulk insulation material are complexed with p-
nitrophenylazo-a-naphthol for Magnesium (II) and 1,10-phenanthroline for
Iron (II). A positive reaction for Magnesium (X1) is indicated by a blue-
color complex formation. A positive reaction for Iron (II) is indicated by
a red-color complex formationm.

INTERFERENCES

3. Soluble magnesium or iron compounds not associated with asbestos
may give false-positive results. Calcium found in plaster as CasoO; is a
posictive interference in the Magnesium (II) test. Details for wvashing
sample portions prior to testing are provided in the method to aid in the
removal of interfering substances. Positive results should be confirmed by
other analytical techniques. No false-negative results have been noted.

DBased on NIOSH Screening Test for Asbestos developed by Kupel, Kim and
Carter in October, 1979.

LAM 026508
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HAZARDQUS TEST CONDITIONS

4. Asbestos has been determined to be a human carcinogen. All bulk
insulation samples under test should be handled as if they contained asbestos.
They should be handled in a manner to avoid creation of dust in the air.
Analysis should be performed in a hood with sufficient face velocity to
eliminate the possibility of inhalation of fibrous asbestos material. Samples
should be stored in sealed containers or air tight plastic bags. Extreme
caution should be exercised in the handling of hydrofluoric acid. It is an
extremely toxic irritant and may cause serious burns upon contact with skin.
Fumes are also hazardous to eyes, throat, and lungs.

APPARATUS

5. (a) Teflon® watchglass: Scientific Products. 3 in. diameter.
Cat. No. W2510-2.

(b) Teflon® stirring rods: Horizon Ecology Company. 6 in. length.
Cat. No. 6368-10.

(c) Plastic dropping pipettes: Scientific Products. Unitary
dropper. Cat. No. P5218.

(d) 30ml Teflon® beakers: Nalge Company. Griffin Beaker. Cat.
No. 1500-0030.

(e) 10ml Plastic disposable syringe w/Luer fitting: VWR Scientific,
Inc. B-D Plastipak. Cat. No. BD5604.

(f) 25om Swinnex filter holder and gasket: Millipore Corporation. ﬁ
25mm. Cat. No. SX00 025 01.

(g) 25mm 0.8pm Mixed cellulose ester filters: Millipore Corporation. i

Cat. No. AAWP 025 00.

WRC 210-80 ABS-056640

(h) 25om Sym Polyvinyl chloride filter. Gelman Instrument Co. VM-1

membrane filter. Product No. 60692.

(1) Assorted glassware for preparing reagents. i

NOTE 2: Kits containing reagents and apparatus for performing about 25
determinations are available from the following suppliers:

SKC~West, Ine. Anatole J. Sipin Co., Inc. i
P.0. Box 2808 505 Eighth Avenue :
Fullerton, California New York, New York X
92633 10018 g
é
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NOTE 3: Teflon® or plastic apparatus should be used in performance of
the magnesium and iron tests because of their inertness and resistance to
corrosive chemicals.

REAGENTS

6. (a) Purity of chemicals. All chemicals should be of analytical

" reagent quality or better. Double deionized water should be used in prepara-

tion of reagents and throughout test procedures.

(b) Phosphoric acid, concentrated (*CAUTION*).

(c) 10 N Sodium hydroxide (*CAUTION*). Dissolve 40g of NaOH (*CAUTION*)

in 10ml of double deionized water.

(d) Magnesium reagent. Dissolve lmg of p-nitrophenylazo~a-naphthol
Age at least one day. Reagent is

(*CAUTION*) in 100ml of 2N NaOH (*CAUTION#).
stable approximately one month.

(e) HMydrochloric acid, concentrated (*CAUTION*).

; (£) Hydrofluoric acid (*CAUTION*). Dilute 20ml of 48% HF with 20ml

of water. Add 0.6ml of concentrated HC1 (*CAUTION#*).

! () Ethanol, 95% (*CAUTION®).

(h) Iron reagent. Dissolve 2g of 1,10-phenanthroline (*CAUTION*)

in 50wl of 95% ethanol (*CAUTION*). Reagent is stable approximately one wmonth.

(1) Glycerin, reagent grade.

(3) Aceric acid, concentrated glacial (*CAUTION®).

(k) Sulfuric acid, concentrated (*CAUTION#*).
PROCEDURE

7. (a) Collection of samples. Several samples of bulk material should be

obtained for a given area. They should be properly labeled and their color,

texture, and general physical appearance should be noted. Each sample should

be stored in its own sealed container or air-tight plastic bag.

NOTE 4:
patch work,

Due to the presence of non-asbestos insulations in repair work,
and new construction, it is recommended several samples be taken

to obtain a representative view of the type or types of materials being handled.

(b) Cleaning of apparatus. All apparatus should be rinsed thoroughly
vith double deionized water to remove any substances which might interfere with

the tests.

LAM 026510
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(¢) Magnesium interferences check. Obtain a fresh,representative A

portion of the sample about the size of a large pea and place it on a I
Teflon® watchglass. Add a few drops of the magnesium color reagent to the (N
sample. A blue color development indicates an interference is present and ﬁ
the sample must be washed with glycerin and filtered with water prior to N
the magnesium test (7e). If a color is not observed, the wash-filtration o
&

step may be eliminated.

NOTE 5: Samples containing plaster must be washed prior to the
magnesium test.

(d) Glycerin Wash. Place a fresh, pea-sized portion of sample
in a 30ml beaker. Add 5 drops of glycerin and mix well with a stirring rod.
Rinse stirring rod with approximately 10ml of water. Draw up the resulting
solution with a 10ml plastic syringe and attach the syringe to a 25mm
Swinnex filtering apparatus containing a 0.8um mixed cellulose ester filter
and gasket. Filter the sample and then wash by injecting a minimum of 50ml
of water into the Swinnex apparatus using the 10ml syringe. Five 10ml washes
are the minimum number of washes to be performed. Remove the filter and *.
place on a clean Teflon® watchglass for the magnesium test (7e)..

(e) Magnesium Test. Place a fresh portion of the sample (or the
filter from the wash step)on a clean Teflon® watchglass. Add s drop of

concentrated 83P04 (*CAUTION*) and mix by grinding the sample with a plastic
stirring rod. “Add 2 drops of 10N NaOH (*CAUTION*) and mix well. Add §
drops of magnesium color reagent and stir briefly noting any color change.
Add 5 more drops of the color reagent and note final color.

(f) Observations. A blue color formation indicates chrysotile may

The sample should be submitted for analysis by other techniques

be present.
If a blue color does not appear the sample

for a confirming determination.
must be tested for iron.

(g) Iron Interference Test. Place a fresh portion of sample on a
Teflon® watchglass and add several drops of the iron color reagent directly
to the sample. A red color indicates an interference is present. The sample
must be acid washed and filtered prior to the iron test procedure. If a red
color is not observed, the iron test may be pérformed without the wash step.

NOTE 6: Samples containing plaster, mineral wool or fiberglass should
be washed prior to the iron test.
(h) Acid Wash. Place a fresh, pea-sized portion of the sample in

a 30ml beaker. Add 5 drops of concentrated acetic acid (*CAUTION*) and S
drops of concentrated sulfuric acid (*CAUTION%*).

NOTE 7: Caution should be exercised in the above steps as addition
of acids with some samples will result in bubbling and spattering.

WRC 210-80 ABS-056642 WRC
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Mix well and ultrasonicate for 5 minutes if available. Rinse stirring rod
into beaker with approximately 10ml of water. Using a 10ml syringe draw up
sample solution and filter through a Swinnex filter holder containing a

S5um polyvinyl chloride filter and gasket. Wash with a minimum of 5 washings
or about 50ml of water. Remove the filter and place in a clean Teflon®
watchglass for iron test (71).

(1) 1Iron Test. To a fresh portion of sample (or washed filter
sample) add a drop of hydrofluoric acid (*CAUTION*). Mix well. Add 5 drops
of the iron color reagent,

NOTE 8: Exercise caution as the addition of hydrofluoric acid to some
samples may result in bubbling and spattering of materials.

(3J) Observations. A red color indicates either amosite asbestos or
crocidolite asbestos may be present. The sample should be submitted for
analyris by other techniques for a confirmative identification. 1If no color
develcpment was noted in either the magnesium test or the iron test, the
probability of asbestos being present is very low.

PRECISION AND ACCURACY

8. (a) This method may indicate the presence of as little as 1% - 3%
asbestos material.

(b) NIOSH results using the Screening Test on 198 building material
samples were as follows:

Without Acid Wash Step

True False True False
Positive Positive Negative Negative
No. of
Samples 79 50 69 0
with Acid Wash Step (13 Samples)
No. of
Samples 5 0 8 [+}

LAM 026512
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PRECAUTIONARY £

INFORMATION .

The precautionary information presented in the MSDS's in this
section represents the best information available at the time

of publication. The MSDS file is continually updated. If a
significant time period has elapsed since publication of the

method, the user is urged to check for changes in or additions

to the information presented here. Current information may b

be obtained by contacting:

Manager, Analytical Chemical/01l
Shell Development Co.

Westhollow Research Center T
P.O. Box 1380 o
Houston, TX 770C1 i

Precauvtionary Statements

Materials For Which No MSDS Is Available

MSDS's are in preparation for the following materials. Contact Manager,
Analytical Chemical/Oil at the address given on the title page of this
section for completed MSDS's.

"

Y . .. N .
AR FRY - T
KNI ST e

p-nitrophenylazo-a-napthol
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ViPOR PREIIUNEL (mmmyl ] PIMCEaT voLaTine
l WY YOLUME 11
VaPOA JEnNTY (MiPmn EVIPORATION AATE
t -y

BOVMEILITY ym maTE S

APPEARANC S A0 2D

SECTION IV FIRE AND EXPLOSION HAZARD DATA

Frabe douatl (Moied wsod) fLamwalL t

Araee TS 1 Lof Vel

EarinCytinind mtns

30tliag M18¢ Midating PIgLIONL)

Usuteas F18C 28 E35.0310% aAlades

*Modilred by Ihell Oil Company
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E—G-‘:’ h N - 0
3 : : ‘
33 308K2T Indusinal chemicals ovsen
) t' - M 3
AJasTED FROM VIOL ’ ;
O na. 138 - ves-e MATERIAL SAFETY DATA SHEET A 3
. NFPA Designotion e
CmEwmiCal namg: . PLAN? COHOC MaTEALAy CSOR %O,
Phosokoric Acid
NANUFACTURER'S NAMC: T NEAGENCY TELLIPmONE HO,
Hooker Chemfcals & Plastics Coro. Lls) - 278-1177
AQODRESS INUMSEN, STRTA®, QITY,  STATE anD LIP CI0OL?
Niagara Falls. New York 14302
CwEMICAL NAME AND TVAONT S TRADL MowmE
_Qrthoohosohoric scid r : Phosohoric 3cid . $
CHEMICAL FIMVYLA M. w7, = usgs %
: pLez of v
H,P0, 98.00 chenicals, food additives: metal-treating
Physical Properties ete
SIILING PSINT O7) (737, Soln) 275 SPECIFIC GRAVITY (20 =1} 1.574
VAPOR PAEISURE (mmug) @ 259C 5.0 T Yy TIeE -
VAFQR DENSITY [AIR21) SEVAPORATION RATE
SOLUBILITY IN WATER fverv sol. .
APPZAARANCE ANO COOR - !
Odorless. viscous liauld !
Fire ond Explosicn Hozard Data &
FLASH POiMT L TOO0 FLAtat 2B € LIMITY
acne °7 RIEL ~— LEL -~ AUTOIGNITION TZWR." o oo op
EXTINGUISHING MEOSA -
SPECIAL FIRE FIGHTING PROITESURES As aoprooriate for surrounding firs, .
{
UNUSUAL FIARE AND ZXPLOSION MAZAMDS __Will liberate hvdrogzen uson contact with miynv ~etale %
Protec: parsonnel azaipst mist. vapor or solashes. 5
3
Reectivity :
INCOMPATIRILITY Rezcts vizorously with alkalies roducing heat: with mapnv zeta! i
producing heat 232 fla—able hvdrozen gzas. ” ;
HAZARDOUS DECIMPCIITISN PRIOUCTS Heating to deccroositicn vislds fuze '
ghosphorus pentoxide. :
coNDITIONS TO avoig___Avcold contact with skin and eves. Avoid contact with strong * !
alkalies or with cesals exceot certain stainless steels. N -

M. 11-1910

LAM 026515
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THRTIAOLO LIMT VALUE L 01111KT23 DET cup:ic _meter.
—y—y
EFFECTS OF OVEREXPOSURE ISKIN, SYE.INnALATICN, £7c.) CONtact with skin and eves causes 4
ey

frritatice and can oroduce burns. Inzestion c2n cause irritatisn and bu=—in: of the ,-

mucous necdranes of the gastro-intestinal tract. Inhalation of mist cay causa \

irritation of the respiratorv tract,

LMSACENSY AND FIAST AID PAQCEQURES EYES & SilT¥: Flush with larze amouvats of water,

INGESTIOM; Dilute bv drinking larze aciounts of water, iaduce vomitinz. :
INHALATION: Removal to clean sir is usuallv sufficient; for sevece exposure. oc/cen .

222

a2y be adninisterad. .

SATCIAL MEDICAL PROCEDURES Get medical attention for 21} giereavmncri=ag Traapmanp

is svnotomatic and no scecific antidotes are ‘mowm,

. Special Protection Informetion

VENTILATION Ceneral voo: ventilatign.

] i -
RESDIRATOAY n»"!,~ Mist brotection where anorsoriate. -
GLOVESITY?E) Rubber, negorece, : L
EYZ ITYPE! Chezical safetv zoggles, plus face shield vhere aporooriate. ) . (\
OThER Rubber ovar leather shoes or rubber xafet: shoes, Ruhker av arhas- -

impervious. clothiaz to protect acainst solashes.

SFECIAL PRECAUTIONS FOR RANDLING AND STORAGE Stores awav from heat 2nd seasratelv from

alkalies. Neutralizinz azents or absorbeats and a rsadyv supnlv af wa*sv <heapld ha

available for ecergezcy use.

STEPS TO TAKE (N EVENT OF SPILL OR RELEAsE Gt personnel protective ezuiomezt. iarge

soills, coataia dy dikes of sand, etc., If soill eaters sever, dilute with water.

"Gratl eni])  paytvaiise carefullyv with Yigsstone nr =oda =sh - avold cspeeric ends -

r reg with water . s s s
'!}\;TBE gf,ﬁ;:;: g‘v":‘ ra ~arpwrinn ares  nautralizs with timestane av contrallald dilure

caustic soda before disczharze to stream or sewer, Burv acid-soaked clav 25 land fill.

AZMARXS
asreasnces . MCA Chezical Safetv Daca Shest $D-70: Phosohoric scid (1938).
- L}
) NAME G, W, Dagling (
The smisrmetion gresonted hevmn, while ner gvarenreed, wos prepered Ay technically Nisga-a .
Snawledgeedlangorsannsl ond 1o o bost of our hnowl vdge 13 true end cocurate. bt LCC. = (
Is not catended 1o b all<nglusive ond the manngr and senditiens of ute né handling oarz Februazv 1972 " .

may imvelva other or sdditvenel <20 nderations.

‘ Revisad Dsc, i976

LAM 026516
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- . HA2ZARD
IS (e ar a0 SHELL OIL COHPARY 300,@40 RATING
SHELL CREMICAL COMPANY :
SHELL DEYSLOPMENT COMPANY }3DS 10, 3C00%-78
SHELL PIPE LINE CORPORATION
. -
HATERIAL SAFETY DATA SHEZT _ s
Informotian 8a g formn 1y (uinishes 100007 100 ThE Bu’DOM B° CPTPH2a38 wil 170 Dteudat-an el $a721y 5A8 Mectin At of 1970 snd sh et mol Ls
wred T1or oy P I Surpers. Wrs 8¢ S.13nmnndlcn 80 24 80 pAY 5071 8F L34 1al0ema 104 130 pay OIRS” PrPpats Moy IRILIN 14 6 e a9 B0 1o 9redn
Shtulp provnes tos logpat satiPm,
SECTION |
bohng?alTy 8¢S winel : G2~ Cr TELEv=9nC o),
| _Dis—ond Shanrock Chezmiceld Co., Fleckro Chen. Divisicn [ :
2390233 (Numbes, Secner, Covy, Sonte, omd ZtP Codo,
200 Unfion Commer~a Bnildire, Claralaad (Owig Lk g
CmEwe.Ca, nomsl 4uD BINIWTW) V8200 naml
Fleks Coustic Soda
Crleelay fomuyy I oouyra
SECTION {i HAZAROOUS INGRSDIENTS®
THIS PRODUCT IS A PURCHASED MATERIAL. )
SEE ATTACHED MATERIAL SAFETY DATA SHEET .
FROR THE MANUFACTURER. ( -
- i o
. : £
SECTION Il PHYSICAL DATA -
POILING 2T | 5 ’ IPECIFIC SRAVITY s 0 =0 . i
vn'p:n PREIVINE (mmbeg) ' TPERCENTY VOLATILE -
BY VOLULL 170 1
VAPOP DEalTVv (asPhmy) ! EVaPORATIOn BeT( -
H ’ -t
OLURILITY (uw o T (A _
] | ’
APBLABANI A~ TIDA
: )
SECTION IV FIRE AND EXPLOSION HAZARD DATA ’
Fuate s0nt (Momgs wival TR el 1 [
. I -—
Crt.adurdm~t nmidrs M ‘ ' C
PaEging FiRE F1daTind 239280083 (
A
Wrdduis FI0C Gad 0100 0%iCm malatald ‘ M}

*Madilood by ol Ot Compony
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~ s NPy .
) bia,mond Shamrock Chemical Company

ELECTRO CHEMICALS DIVISION

S et tapwe st wuy ¢

- J'HOOUCT NAMS

Flake Caustic Soda

CHEMCAL MAME Lin bui) . )
SODIUM HYDROXIDE

FORMULA
NaOH

GENEAAL INFORMATION :

Caustic soda is cne of the work-horses of the chemical industry, sharng this position only with suda ash
and sulfuric acid. There i3 scarcely a singls chemical which does nul require oae of more of thass threc basic
chamicals for its production, and furthermore, there is hardly an Industrial product which does not depend

. upon caustic sada. Caustic soda s normally mucketed a3 3 50% (by weizht) Fiquid solution In tank trucks,
taak cars, and barges. When a dry form of caustic soda is sequired, it normally Is shipped in bags, drums,
belk teucks, or rail cars. . .
Flake caustic soda has bzen cleared for use uadar the “Food Additives Amendment of 1953

HAZARD CLASSIFICATION
Flake caustiz soda is classified by the Department of Transpostation as 2 CORROSIVE.

) L £PORTANT PHYSICAL AND CHEMICAL PROPERTIES
FLAMMASLE

PHYSICAL STATE  Solid LTS Noa-flainmable VAPOR PRESSURS  100C.- 42 mun
cotor V/hita LICHT SEXSITIVITY No - s~ . 1030°C- 69 nun b
.. OCOR None | sotuaiTy (0% Completely soludl: 1100°C. - 109 mr»
hY
- ' CLASH POINT SPECIFIC GRAVITY
{ Clowd Cud) " Noae ‘HZO = 1.0} . 2.130@20°C. 1200°C- 232 ﬁ(
: + 1338°C.& 750mm THRESHOLO LIMIT 3 - {uvoravie .
BOILING POINT Hg Pressure VALUE AIR SORNE) 2 mg/m Vohwmel Not volztile
AUTOIGITION ., : ’ VAPOA DENSITY EVAPORATION RATE
Teupzrature  Don-flamnmadle AIR =19 Daes not apply (Eher o 1.00 Dozs not appl
» *
CRITICAL Tare,  Does not apply VISCOSITY 20%°C 4.0 centigoiss @350°C. |reacTivity  Considesable haat sy
TNTMAL LETHAL when water 5 added 19 causlic sod:
= {-] 2 &
DINSITY AT §9%7  Approx. §0 19 [eu ft. DOSE . - Caustic can react vio!
HEAT OF - cxplosively with sirong acids an
€03USTION Dues not 3p7ly . jrosoiesT ¢ orpanic chemicals.
83, CHESNCAL RIASTIVITY DATA .
stame  [x]vn Owe secrroLymzmize  [Jve F)~e
HAZARDOUS DICOPTSITION PAOSUCTS . )

None

AVOID CONTACTS VIITH THESE MATERIALS .

. © When laadling Mlake caustic, avoid coatact with such matedals as aluminom, Teather, wool, tin, and zine .
snd alluys conizining thess metabs. : : :

€OI01TIONS TO AYOIO

Avold haadling conditions which may allow for lzaks and spills of cuustic snts. Do vot perit persvanc to
hzadl: cauitic soda without proger trainiag oc work without protective equipmeng,

Y .

{ *D. 12 ot availibie;

Elecro Chemicals Divisian }  Diwnon2 Shamrach Chemizal Comaany /300 Union Cammaerce Building, Clevelard, Onis 22
P T L o B e UL A LI W CHPUIGI PR e P A P TR
R4 2o 0 e At Erbrbrd Foek Bre N 010 s D etem i Tl e
02 €oy Vo Pt “tarmis v gm 2 an pooty sy $07 00 punrl 0.3 65wt Yy Vo

@ $E T et 1oAY W G A AP est & SRRt emer Bt B 3TN0 W 10 50T 10100 Trmr e ripdataed NN L TI0A p g B g P 0 pevien R N LU
.. . R O'AVO\D 34avundia COA*QNATCY
WRC 210-80 ABS-05664Y
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LIUSlIC 3002 > 3 SIFUAY N AnU I LIRZSIOUS Wi HOPILDTy Lundizd. She 0d cantlec ang-
cuncent:ated soluticns are dastrective to tissues which they may cuatact, producing sevare burns, Contagg
with the eyes, either in solid forn 6¢ in sclutiun, causes severe damags to the eye. Iohalation of thé dust oi
mist of this compound is capable of causing injury to the enlire 1espiratory tael. Swalluving uiually results
in severe injury. . :

B e

A.FIRST A1O PROCEQUAES

1ng8000n

Ingestion of caustic causes scvere bums of mucous membraues of thz mouth, theozt, esopliszus and
stomach. Dilution of the chemical by drinking lacge quanltitizs of water oe milk may be attemptad. Afizr
this, dilute vinegur or fruit juice may be given to accomplish nculralization. Yomiting may cecus
spontanzously, but should not be induced nor should stomach tube b2 uszd cxcept on 2dvizz of phiysiciza.

Irhalat-on

If discomfort Is expericnced from exposurz to caustic mist or dust, the employee should Jruve the

contaminated atmosphere until propsr ventilation is sestored and 12port for medical evaluation.

St Cantact

Wash skin area with lurge quaniities of water. Continu: washing for &3 long 25 1-2 houss or ualit mzadic:l
help arrives. No salves/ointments should be used on chemical bums for at least 24 houss. Clotking/shozs
weited with caustic should not be worn until after thay have been thorouglly washizd and decostagiaat=d.
A physician should ses all cases other than minoc exposures, )

Conastvoin Eyes

If even minute quantities of caustiz, solid or salution, enter the ey s, they should de ircigated imuiztistely
with coplus watzr for 3 minimum of 135 minutes. Eyelids should bz held apart whilz patizal rolls eyes i
circular motion during Irrigation to Insuze coatuct with 2ll tissues of eye 2nd lid. A physizian should te
called in attzadance at the first possidle momz=at.

N r g
5. PERSONAL PROTECTIVE EOWPNENT _ L

Ciremical sulety sogsles: Plastic or rubber framzs equipped with resistant glass or plastic leps.
Face shisld;: Plastic shisids may be worn {a addition to goggles.

Eye' wash fountains and safety showers must be immzdiately available. Hard hais should be worn where
there is danger from julling cbjects. Safety shoss or rubber bouts should be wara when hizndling caustis
soda. - .

IV. FIRE )nd EXPLOSION

Generat

Caustic soda is noncombustible. ' L

Fore Frphaing (PraceCure, Egupmant)

WRC 210-80

Caustic suda is noncombustible. However, ficc extinguishing equipmzat and adequate water for fize
fizhting shoutd be avaifable to workmen In all process or storage areas for welding jobs and whers
combustible materisl of any kind is preszut. Workmsa should be taained to preveat welding fires by
thoroughly wetiiag dowa wuod:a scalfolds und turps.

LAM 026519

ABS-056650

PR TS

WRC =2
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\' SANMPLE VARNING LABEL

This is 3 copy of the label which oppears on all containers of this chemical. 1t should ba
notad that the information shovm is for 2 genaral class of chemicals and should not be
used in place of the more detailed Information presentad in this booklst,

THIS PALKA

<F] COHTA.INS
SODJUM HYDROXIDE (CAUSTIC SODA)

Dangar! Buras Skin ond Eyes.

Do not get in eyes, on skin, or on :Yothmg.

Do not take internally. .

When handling, wear goggles or face shield. While mak-
ing solutions, add Sodium Hydroxide slowly to surface of .
salution o avoid violent spatering.

Lot

TR BA

1 In casa of contact, immediately flush skin with plenty of
water and wash with vinegar; for eyss, flush with planty
] of water for at I2ast 15 minutes and get madical ottention.

PACO 143404

PHINTIOD 1M US A,

X4
Sales Ofiices ’
BOSTCN HOUSTON PITTSBURGH
31 Muik Streat 1701 C and } Lil2 Building 93C0 tcKnigh® Road
Boslon, M ass:.husetts Q2109 10035 Main Street Pittsburgh, Peansylvania 15237
(517} 522-0534 Houston, Taxas 27002 (412) 931-4830
. (713) 22¢-5351
CHICAGO B £0'WQOOD CITY
20 North Wacker Drive - MEMPHIS ) P.0.Box 829
Chicago, NMinois §7503 P. O. Box 43530 Crosstown Station Redv:vood City. Caliloraia 93952
© (312) 621-3500 Memphis, Tennsssea 33104 {415) 359-0971
CINGINMATI (301} 273-5650 -
4701 Paddock Road NEW YOAK . ST. LoUIS .
Cincinnati, Ohio 45223 99 Park Avenus 7701 Forsyth Boulevard
{513) 242-2363 New York, New Yerk 10015 St. Louis, Missourl 63103
- (212) 637044 (314) 721-7290 -
CLEVELAND
631 Hanna Building PHILADELPHIA _lOS ANGELES
1422 Euclid Avenue 920 walnut Street 4814 Loma Vista
Cleveland, Ohio £4115 Philadalphia, P2nnsylvania 191C5 Los A~ ales, Calitornia eac:s
{215) 781-858) {215) 923-7259 (213) 583-¢321 .
:) Diamond Shamrocik Chamical C omoany
) Electro Chamicals Dnvusvon -
300 Umon Com:merce Bui'ding Cleveland, Ohio 43115 216:621.6100
AUnitof Dismond Shansoch Corparaiion
: - fcL
LAM 026520
AB3-0566%

WRC 210-80
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shioutd be available for emcigency use 1n tissoiving or tituong and Huwadiing 3wy $p1H30 CAVNC. dDpuicd
solid forms of caustic may be shoveled up, folluvred by fushing with wuter. Dilute acid, peeferably acetic
acid, may be used to ncutralize the final traces of caustic immediately after Mushing. Vashing o nopping /
similar 123ks may be fullowed by a liberal covering of sodium bicarbaaute for remoring the lust traces of
caustic. . : .

-~

WASTE DISPOSA£>

- Vaste disposal of caustic soda dzp2nds to a :;enl extent upon local requirements. Be suze that a1t feczcal, .
state, and local regulstions regarding hzalih and pollution are followed. .

Waste canstic sods solution should not be dischurged directly into sswwers or streams. The caustic sody
should first be converted to a neutsal salt, as by neutralization with acid, and thea well dituted with water.

Su:on; alkali tends to diminish bactedal activity needed for propze sawage dispusal by' Incezasing the
slialinity to unfavorable Ievels.. . .

In the event of accidental spilluge, advise the municipal sswage plantif the discharge witl enter a munizipal
system or the state water pollution control board il the chemical will be discharged into stule watars.’

DISPOSAL and RETURN PROCEDUREb {Returnable Containers}

( Returnable containers should be shippsd in accordunce with the supplice®s recommen2ativns. Return
shipment should comply with all federal, stute, and Depurtinent of Trunspostation regulations.

.

NOM-RETURNABLE commma@

Al restdual caustic soda should be reinoved from the contziner prior to disposal.

SPECIAL HANDLING 2nd STORAGE PROCEDURES>

Ths Department of Transportation has proposed an amendment to their regulations which will clussily
flake caustic scda as corrosive. Personal protective clothing and handling equipment should b2 used when
handling fake caustic. Storage should b2 provided in an area which will rot allow pick up uf molstuzs.

- ‘

LAM 026521

WRC 210-80 ABS-058652 °C
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HAZARD

SHELL OIL COMPANY RATING
SHELL CHEMICAL COMPANY

SHELL DEVELOPMENT COMPANY

SHELL PIPE LINE CORPORATION

MSDS 326,320-78
¥SDS 32632-78

MATERIAL SAFETY DATA SHEET

1o furahed safety 100 the Purpose Of CEmPl anct iR 190 OccuPdi-ans SpTety and Mos'th Act 87 1970 ong 150t ot be

wit 3 (ar amy BMNer Pu’Bpose Use 67 G:rsamenilon 0f 001 9 oy ar) @ thep s lRemmg1.0n 1@ Ry BIND’ Pu’BBME MRY 004t 10 § 0:91000A ¢ g 9/ EPA

Stute grounds for legal 3¢

nen

SECTION 1

wanyfaCTul(P § wamt
| _Keallinckradt,

Claly VL _feodvl o0

| 585512588

Ing.

433003V INL=ber. §

Mallinckro

reanr Coty, Srate nnd 210

¢ & Second Stree ?w St. Loufs 63147

Cmlenifa, 2wl 2ud bruparmy

1842¢ aseel

_Bydrochloric 2eid

Cotuigs, Tomn v

T [T

SECTION I HAZIARDOUS INGREDIENTS®

|
THIS PRODUCT IS A PURCHASED MATERIAL.
SEE ATTACHED MATERIAL SAFETY DATA SHEET T
- FROH THE MANUFACTURER.
SECTION IIl PHYSICAL DATA
VASOR PRLISUACL [mmity) PLRCENT-VOLATLE
oL vl Ty im waTia == l
SECTION IV FIRE AND EXPLOSION HAZARD DATA

.83« ot iRpdhod voad! LTI N ST Y Le! Ue!

190y bant wigna

30LCeay Fing Figuting S00CLONOLS

V¥ Suay TiRE AnD LAPLDLION MATASHS

*Mod.livd by Shall Ocl Compang

WRC 210-80
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T A aATIeE

Form Me. 05343-20
Foim Approvnd L= ey 1971

8od3et Bureow No. 4-R18?7

OCCUPATIONAL SAFETY ond HEALTH ADMINISTRATION

WATERIEL SEFETY BETA SGEET

SECTION |
- (MERCLIC Y TLLEPnONE MO,
- VARUTACTURCA'S NAME MALLINCKXRODT, INC. 314-231-3900

20DREIS INsmbes, Streel, Coly. Stats, end TIP Code) NALLINCKROOT 5 SECOKD STREETS. 3T. LOVIS, MO. $3147

CHEMICAL NAME AND STNONYMS l 1AA0EC NAUL AND SYNONTME
Fydrochloxie Acid
CHEMICAL FAMILY [ 10t a -
| Irorganic acid CcR1{20uecus_soln)
SECTION It HAZARDOUS tNGREDIENTS . . o

, NS ,
g . Twy - "y :
R PAINTS, PREZERYATIVES, & SOLYENTS 2z ALLOYS AND KETALLIC COATINGS [ _(Uaire) .
P PiCwNIS PASE METAL :

CATALYSY ALLOYS

VINICLL METALLIC COATINGS 3

SOLVINTS SILLEA METAL s ‘5

PLUS COATING OR COPT FLUS
ADDITIVES oTHIAY
OTMIRS ‘ )

HAZARDOUS MIXTUAES OF OTHER LIQUIDS, SOLIDS, OR CASES s ] Ly,

IRt e T ad

{
T2 e o .t. v <. i T . S
> - LA
. SECTION 111 PHYSICAL DATA .
. POIING POINS £F SPECIFIC GAAVITY 14,07 1)
1 : : 38 F
£1 varos raissung tmw pens PIACENT VOLATILE ] I
% : oY VOLULE_13) 100
3
E VaPOA DINSITY 1ANZ ) 1.3 :v‘;?n.e'e'g" a;v‘(l ebout 1
s SOLUMLITY I wATIS Infioitely | miscidble 3
ATTiAndnce a¥0 0OO% Clears_colorless solutfen, pungent odor of hvdrcesn shloride. H
- e e . - % .. . * P 1
o2 7 % BCCTION IV FIRE AND EXPLOSION HAZARD DATA :
27 FLASH POINT (Letes woost I FLAMMADLE LIMITS | T vue :
L .
E 1ZDNCIINING MIDIA 1 p
. sedin gufrable fox the supporting fixe, :
f SPUCIAL FIAL SIGRTIING P2OLLOVALS 3
L] S nd_self contaired hreathirg sppavacya, K
H - }
7 UNUSUAL FIAL ARD ERPLOSION waZan0S L,
im T 11 - »
. 8
AP AR A B s AT DM P P ION- SRR 1> 59 € SRS 0 S TS S AR Ty Ty SO YT :

N0, MY.A9/7)

WRC 210-80
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P A l p"-.- ..

=CTION ¥ <3 HAZERD ORT

IRALSHOLD LIS VALLUE

(571CTS OF OVIRERPOSURE - .
[ ated s ouns caAyses severe burns roantnt visual dasage wn . .

Ichalatiop: Couch, choki infla-ntion of respiratory tract. Ingestfon: corrosf
(U4ACENCY AND FIRST 410 AOCIOVAES of mycous mechraces, niuses, vonitirg, diarrhea.

ST TRLTAL 2

. - - - .. v o Sose e e'e o o > o

re e e L ‘s . B e -L-;.‘ [4

LT i sleie S0 SECTION VI - REACTIVITY DATA ©.%.. Wil wlitotisifiiofs

X SrasiTy UNSTASLS COMNDITIONS 10 AVO:D . . ) <
i srana - - 3]

2

INCOMPATABILITY (Hererials v sveid)

Acids and retals

: AZAROOUS VAY OCEUN CONDITIONS 1O AVOID E}
POLYULAIZATION
2 : wiLL NOT BCCUn <

. —
ORI Y XM PTRE T PTG P g DI SR RS ¥ T X T YV IR

"\o .'\' - v - “

P e 31, SECTION VIF STIL O LEAXPRISEONES ¢, o
TIPS IO 8 Yansn 1N CatE HA!‘I!.L 1525104340 O Pt D

' Cover contz=inited surface vith sodiua bicarbonite or & soda ash, slaked l{rw nix -

»
ycuteba-soj. Mix ard a2d vater {f vecessary to form a slurry. Scoop up slirry and
'!vash dovn drain vith excess vater., Wash site vith soda ash solutions.

: WASTL DISPC AL METHOD
A3d slcvle to larze voluyss of agitated solution of soda 2sh or slaka 1lre. Add

gnag;gq;;ed solution to excess ruoninz witer to sewer. As an added precaytion, the
Mg b3 d4md vithopcotective cateine aad fUlled with corzse chionad pashle,

& -t r-.s-- EEREE Y LIRS AT 1= .s&A_.. £ -l wapty

it

.-.I'..w \

g ) SSCHI0N VI SPECIAL PROTECTION INSORATIONT 7% 77, Zt’.;‘.r" 4
{ msrieatonr pROTICTION fSpeesly 1) Magy yich aeld vapor canister or self breathirg apraratucy
VENTIATION L0CAL LamausT . SIECIAL 2
MICHANICAL {Sraenl) x ‘ - ormia :
; MOTECTIVE CLOVES g a0 o l EYE PROTECTION Coggles
OTrIn PADTIC TiIVE LQUIPMENT Rubb(f sult or 1ab coet.
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9 RAZARCQUS DLICCMMONTION MODUCTS ¢
Yumes of hyd=ozen chloride and hydrozen 4n contact with retals, chlori&mmrh.

ABS-056655

. 4 L] 5 % - Ut Bn) p - e

e ST * BOTiCA T T SACL PRECAUNICHS ;‘,,‘{a DT R
é‘ PRCAUTIONS TO & DASIN IN MANDLING AMO STONNGD, tect against p!\ysicu. datage. Store in a
Cfcool, well ventilates place, separate from all oxidizinrg agents.
’.t OInia PALCAUTIONS
E;‘ See Chenica) Safety Nara Sheet SO-3Q(ICA)
=
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. . srLe e WIdL MAZARD
S e 0 L38-003-beuay 1999 SHELL OIL COMPANY RATING
SHELL CHEMICAL CONPANY K

SHELL DEVELOPMENT COMPANY
SHELL PIPE LINE CORPORATION

MSDS 313,740-78
NATERIAL SAFETY DATA SHEET .

IntQrmglion BA Mg (0rm I8 Tu/nhed s0'00y f97 ING SUrP 10 @F COMDIneE vl the OLeuostBne Sefaly ongd Menth Agt 8¢ 1870 eng 4™ 0* *0? Do
wend to2 sny sV Use o0 O 0¥ 0F any Bor1 88 1Ry 1A lGematian 107 pRY BIRE’ BUIPDEsE MOY t00u't IR § w001 0n of t4m Br EOn

Sltuin grownds (0r logs scuon.

. SECTION |
“MsnylfaCTRLS'S wiul NI RARITIR .
0lia Corporaticn l {2037 771-7911, Ext. 1'630 orl78h
Y renrch Uenites s 2 7Y Ulfehister Avenue, New Haven, CT 0650k
(rirnCos S401 420 srsesrus l hydro fluoric scid
CulmiCay Pomsey e l roRwyy s l
SECTION Il HAZARDOUS INGREDIENTS® [
. THIS PRODUCT IS A PURCHASED MATERIAL. -
SEE ATTACHED MATZRIAL SAFETY DATA SHEET . :
. FROM THE MANUFACTURER. -
—
e+ e e e J_
’ SECTION i1l PHYSICAL DATA ) r
SOILING PNt ¢ Fy . IPECIFIC CRAVITY 10 = 0e S
YAPOR PRLIYNL (muig) PLACEZRT VOLATILE - _:
oF vOLUME =1 va
VaPOR OEniTy (iR m ) CVaPQRATION B2 l'( a
TOLuBi 7Y og wAT (LW l va
'ADDIA.A-¢( an0 G334 se
anr
. SECTION IV FIRE AND EXPLOSION HAZARD DATA
Sy a8= senal {Meorbed wood) CLommatil Lons. Vs Lel Uel l_-
| &
CTeatuisans mida ot
o
$2CC 0 1108 Pi0aTing SORCtivat) a7
voUIv e, 7188 420 £500310% nalanes
E
* Mok lead by Shell Os! Canpany

LAM 026525

WRC 210-80 ABS_056658 WRC
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B &3lim

RESEARCH CINTEX » 373 WINCHISTER AVENUE, KEW NAVEN, CONNECTICUT 08304
Telephone: (203):777-7511, Extensions 1L30, 178k

MATERIAL SAFETY DATA SHEET

SECTION
LANUFACTOAEA'S MaNT - I TMEAGENCY TELIPHONE NO,
[TADGAESS IKombre, Sireet, Lary, Jiate, ond SI0 Tocder - - = - T
CHEACAT HAME ANO SYNONYNS opar S IR TRADY NAME AND SYNONTAS Same

€ MEMIC AL FAMILY

SPILIAL AL S LTI PROC TOUAES N.A
. -

UNVIVALFIRE AN0 (X10SION mA1aR08 Up prtacks glass or stoneware. Store only

In pIasEIé, ﬁix, parailln or leadad containers,

- . P T

SECTION I} HAZARDQUS INGREDIENTS T :'_ -~ i
PAINTS, PRESERVATIVES, & SOLVENTS & e ALLOYS AND METALLIC COATINGS L I
oA NTS SASE METAL
. aTavvsy - T aLLovs }
VisuLLe UETALIIC CRATINGS "
S vENTS T FLLEA METAL .
PLUIS COATING QR L WA FLUR
s00iTIvEs OTHERS
Qtetas ‘
<
HAZAROOUS MIXTURES OF OTHER LIQUIDS, SOLIDY, OR CASEY % u}.:‘;’.) :
_?'i
. - [ Lo ety
“ R T J
. . SECTION 111 PHYSICAL DATA - =~ wnfesf el 20 o5 g% o a -
SOWING POINT 79 o 19. hod srecirn Gravivy 4,051 liquid 0.98 .
varom rarssure smm oo 800 i Hg at] 2.5°C ::"53:‘&};‘"-‘::'}" N.A, \
VAPG2 OINSITY LAl 1 B N.A. SVAPOAATION RATE .} N.A. :
[] 1) 2
JOLURILITT 1N waTen conoplete ‘ .
AJPLARANCE A%ws 0DOA colorless, fuming liquid B
SECTION IV -FIRE AND EXPLOSION HAZARD DATA ~ =, .'..,.;wfz;,. IR
TUASI PONIT (Mytheg voodt G l FLAMVASLL LMD 1 e | I
- h. A. ! T .
nhnusaec uios  CO,, foam, water 2

LAM 026526

WRC 210-80

AB5-056657
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SECTION V HEALTH HAZARD DATA

THRESHOLO 11MT VALl 3 ppm
wncrsor ovirsrosuss  Japors &nd liquid are corrosive to tissues. Chronic

exposure may cause fluorosis.

e “"'":Lﬁec{“o‘no?ﬁ ‘3"'3} in eyes, flush with flowing watexr for 15 min.

Ingestion - give nagnesia, chalk, milk or ecs v white. DO NOT I.IDUCE
- D e o o
| VORITING. Inhalation - remove to fresh air. For all above. see a

oo nd o —-AA‘-‘A’(
TG rceirer r—

SECTION VI REACTIVITY DATA

3Tagn.ty UNSTARS € ONGITIONS 10 AVOI0 -
sTasLe X . ¢
INCOMPATAMLITY Natenials 10 avaid) oxidizing materials v;}_k'., 5 oS

MAZAROCRS DEC 2420317100 PACOUCTS toxic fu:nea Of '1“01’1(}03
CONDITIONS TO AvOI1D

MALZANDNS Mary OCCUR
POV RIZATION X
vaLL NOT OCCUD

SECTION VI SPILL OR LEAK FROCEDURES
STEPS TO M Toutl & CASL MaATEAILL 13 ALY 2340 O% Y121 ED h’earing protective equipmenc’ L
slowly neutralize with alkalies and/or flood area with copious
quantities of water. ‘
WASTE BIPOSAL VETHOD Neutralize with alkalies - bury in sanitary )
{
land-f11l.
SECTION VIt SPECI!AL PROTECTIOH INFGRLATION
REIPIS2EIF VA ¢alT4tor of soda lime and activatad carbon. )
VINTIATION LOTAL txnausT SPECIAL
T MECHANICAL (fenemi) R OTNER ’1
melcuVECovIsS  peonrene [ '¥SEZ1ES " (splesh shields) s
| FEbY NI E085"E sults in areas of large sopills. Aprons (neOix:g_g_g_)___ !
SECTION IX SPECIAL PRECAUTIONS . : e
PRIL AVTIOND (O 32 TAAEN 171 HANDLING AaMD ATORNG, - . t e L
Store in cool, dry, well ventilated plece.
OV 2 2R{CAULIONS . . . i
Inforzation furnished bys Dr. John H, Wedig bate: 2/9/72 i
Title: Toxicologist . -
Companys, 0lin Corporation . . :
Address: 275 Winchester Avenue, New Haven, Cannecticut (bSC . L
. - - - e *h
LAM 026527
WRC 210-80 ABS-056658 "“WRC
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AQBPTLD FRO™ V.
Poiuae \ieasidusr 1302 SHELL OIL COMPANY - C manme
. BHELL CHEMICAL COMPANY i
SHELL DEVELOPHENT CONPANY 5 ‘Jvo
SHELL PIPE LINE CORPORATION

RATERIAL SAFETY DATA SHEET

Information en this ferm is furnished solely for the puraers of d wim the O ienat Salety snd Mesith Ln of 1920 snd vty noz e
wied far sny aher Use or @i nadan ol 3n o2 any past of this information Tor any Sther Purpose Mmay it in o vietsten of law orcone !
Mvte grovads fes legal setlon. .

SECTION |
NARUPACTUALE"S WanT CMERAGINCTY TELLPROnL 8,
Shell Chezfcal Comgpenv 713-L73-9L6Y
nanuuwusu ’nn'. Ciry, Soare, aend 2iP C.
One Shell Plers, P, 0. Sox 2L03, Houstcn, Texes 7700}
E‘t'l’::'r'f‘l.fc.é;a re.h-;:_! l 12408 navL
fuenicie PLT 5 ) cohol | 7™ chacnyon : |
SECTION I HAZARDOUS INGREDIENTS®
LOsg LCs>
COMPOSITION % | SPZCIES  gaag erRuAyL CINCLNTRATION “yP3
PICMENTS
CATALYSY
VEMICLE
VENTS
oLvien . 100] Ret 13.6 gn/kg
ADCITIVES 0,000
Ret 20,9005 p2el g
OTHERS
SECTION 111 PHYSICAL DATA T
POILING PIINT {2F) 172 32€CIFIC CRAVITY (M 0m 1) ° 0.79
VAPOR FRESSUAL (~mM3)
- g gger Bl A Varoug s Lt 0
| VAPGR DERSITY (AtR w1y EVAPDAATION RATE
1.6 ] tysyac  =v 1.6
soLuBiLITY 18 ¥ATIA
1009
APPIANANCE AND D228
Colorless, nobile liouid, vlessant odor
SECTION IV FIRE AND EXPLOSION HAZARD DATA . )
TLate PNST (Methed vaed) PLOMVARL LIMITS Les el
55°F TCce k.3 1y
EePinduisnming w230 .
C0,, drs chenical, stea=, elzoksl fo»
V32200 P12 £ . 34% 0% S0se NGy . . .. . .
s warld Jor [lersacls, wo.rs soLulls liouid. .
YHYSUAY, FIRT AnD LAPL0SI0m PATARSS

*Madied by Shotl il Compeny . MSDS-510

LAM 026528

WRC 210-80 ABS-056659

_—m
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52K ~F CALA»INNPS . "
e Anesthesia, reusea, heedeches, end dizziness. Mo cause so=e

dehydration of the skin.
C (RGLIY and F,A3T M3 sAQCLINALY Recove vtctﬁ: to fresh f-il’. SIVC ‘rtifici‘l resp!rztto.-; 11’

breathing hes siopped. .
SECTION VI REACTIVITY DATA °
FPANLTY | wsrane : L (TN TO N0 Snerks end ovea fleze.
[1 23 1% 2N ’ X

CONIATANLITY (Mererdels 19 eveid)

Strong oxidizing ezenis

NA2AATIUS IIICHPO T On PACDNLTY

CondiTigns 19 sYMO

WAZAACOUS . WAy gCCUN
POLYMEAITIATION

wiLL 53T accua X

. SECTION VII SPILL OR LEAX PROCEDURES

$TL23 T BT TAKLY i CASE MATERIAL 1S RILLASELD O 32402

Flush vith veter, avoid ccatest vith spsrks

-

or opea flece.

TAITE BRI METNY plush with weter or coctrollsd burming. Do not flush fnto & coafinsa

" area.

SECTION Vlll SPECIAL PROTECTION INFORMATION
RI3P2TZ2Y 2RITICT Cn (Speeify ryoe)

Ai» ﬂ-c" o prre=le penjetmy

VENTILATION - LOCAL Txnaus T sreCan
Desirsdle .
MEICHANICAL (Carural) ernIn
As reguired to maintzin TLV.
- PAITLCRIvL GLaves . EYL PATTICTICN
Rubber I Gocgles

GTHER PRQTICTIVE CNIIMERTY

SECTION IX SPECIAL PRECAUTIONS

PALZCSUTIONS T3 BE T2<Ew 10 man3LInG AND $TOPE

9]

Aynld fleme o> s~arbg, Bolgedeaug suyve sepdnst oaw

ettack al:ainun et elevatsd te-:-.:zra‘"—n

I

OTmIA PALILITICNS

I |

Feadle es fle—aedble Yicuiz,

THE INOLOIATI00 CONTanEY aCL'® 1B $a4LT Sn Da¥a €InH BCOCD o:-]
CUBATE. mEAEVEY, A@ PAFTLITT I3 CIPSLIILD OB wOLITD SGFac3-ot
24 Sarer Seth e TRE SEILUN S3 8% Sgcu agd So3w cu= P

wang D. ¥. Sheets

Y12, == TS AT =S IOICUSE LEVRADIITENL w23 .03,

40883 S8 BCAPIS.
#3smativy CALSLY
L ]

TE P2 ', 87 TS WAL RN Tweal
L]

geusasy Shall Chenical Comneny

f1Zeary0e M 2 r{. s
TaR AL Bet 3"""' sag "ll'-l" [T 221 344

DaT? Cctober 19'{1 “Cat, vEnItT Anvvu Tal Bite .u wD L0F 3P Pal waTi®ray

LAM 026529
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RATING
N\
Material Safety Data Sheet
. Shell
$:11764.2 (2-79)
Inlormetion on this form is furnished solely for the purpow of ol with the Occup # Salfety and Health Act of 1970 snd shelt not be
vitd for sny other purposs. Une or di nation of s}l or sy pert of this information 1or any other PUrPose May result in ¢ violation of lew or con-
stitute grounds for leg! action.
SECTION |
ERy NAME
3,; ;n‘;?\' od‘ﬂ( ™ _[ EMERGENCY TELEPHONE NO.
" ADORESS (NUMBER, STREET, CITY, STATE, AND 21 COGE)
"CHREMICAL NAME AND SYNONVIS TRAQE NAME i
i [ 1‘30- henanthroline
CHEMICAL FAMILY .
IHANUFACTURER'S DATE OF ISSUE: 10/9/73
SECTION it INGREDIENTS
031! LDy LCeq
COMPOIITION % | srecies ORAL DEAMAL CONCENTRATION]  HOURS

THIS PRODUCT IS A PURCHASED MATERIAL,

SEE ATTACHED MATERIAL SAFETY DATA

SHEET FROM THE MANUFACTURER.

WRC 210-80

T EE————l]

L I ]

SECTION 11 PHYSICAL DATA

SPECIFIC GRAVITY ("20 1)

] soiLing roinT 1y

PERCENT VOLATILE

VAPOA PRESSURE (rmmiig) BY VOLUME (%)
APORATION RAT
VAPOR DENSITY (AIR » 1) |zv o ° "l)

SOLUBILITY I WATER
APPEARANCE AND OOOR

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHOD USED) FUAMMABLE LIMITS LEL vEL

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION MAZARDS

LAM 02653,

ABS-056661
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EASTMAN KODAK LUMPANTY
APPROVED BY U.S. DEPARTMENT OF LABOR
"ESSENTIALLY SIMILAR™ TO FORM OSHA-20

MATERIAL SAFETY DATA SHEET

SECTION |

2

\__ 903289

PRODUCT NAME: SIZE: ) g, and 5 g.

CHEMICAL NAME: 1,10-Phenanthroline

FORMULA: QH:CHCH:NC:QCH:CRC:}N:C}!CH:QH- Y
MANUFACTURER: Eastman XKodak Company

ADDRESS: 343 State Street Rochester, New York 14550

FOR INFORMATION ON HEALTH HAZARDS CALL:  (716) 458-1000 ext. 65556

FOR OTHER INFORMATION CALL: (7162,‘258:,;29,9, INFORMATION EFFECTIVE AS OFf: October 9, 1973 iy

SECTION Il HAZARDOUS INGREDIENTS OF MIXTURES

PRINCIPAL HAZARDOUS COMPONENT (S} % TV (Units) _
3
- i
R
v
SECTION Il  PHYSICAL DATA A ;‘5‘
BOILING POINT {°F) SPECIFIC GRAVITY (H,O=1) vt
PERCENT VOLATILE PR
VAPOR PRESSURE (mm Hg.) BY VOLUME (%)
VAPOR DENSITY (Al =1) EVAPORATION RATE . o
e 1) O
SOLUBILITY 1N WATER soluble in sbout 300 parts water
APPEARANCE AND ODOR | yhite crystalline powder ' Y
SECTION IV FIRE AND EXPLOSION HAZARD DATA N
FLASH POINT (Method med) FLAMMABLE LIMITS tel Uet .
on
EXTINGUISHING MEDIA COQ, dry chemical
SPECIAL FIRE FIGHTING
PROCEDURES
UNUSUAL FIRE AND ' ,
EXPLOSION HAZARDS Vet
LAM 026531
WRC
WRC 210-80 ABS-056662
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SECTION V HEALYH HAZARD DATA .

RESHOLD LIAIT VAL
THRESHO % None assigned by A.C.G.L.H.

EFFECTS OF OVEREXPOSURE

Appears to be of low hazard to health.

EMERGENCY AND FIRST AID
PROCEDURES :

None appear indicated.

SECTION VI REACUVITY DATA

STABILOY UNSTABLE CONDITIONS TO AYOID
STABLE X

INCOMPATIBILITY

{Moterich 1o ovoid)

HAZARDOUS

DECOMPOSITION PRODUCTS toxic fumes

HAZARDOUS POLYMERIZATION | CONDITIONS TO AYOID

May Ocewr Will Not Occur
X

SECTION VIl SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN 1 ~ a4, .
IN CASE MATERIAL IS Remove all sources of ignition. Nearing suitable protective clothing,
sweep material onto paper. Place in fiber carton. Incinerate. Vash

RELEASED OR SPILLED
SE0 © spill area well with soap and water.

WASTE DISPOSAL METHOD Meke up small packages in paper or other flammable pateriel.
Burn in incinerator., State and local laws takec precedence.

SECTION Vili SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION

{Specify type)
LOCAL EXHAUST SPECIAL
VENTILATION JAECHANICAL (generoll X OTHER
PROTECTIVE GLOVES EYE PROTECTION
rubber safety goggles

"OTHER PROTECTIVE

EQUIPMENT

$ECTION IX SPECIAL PRECAUTIONS

PRECAUTIONS TO 8€ TAXEN ,

IN HANDUING AND STORING

OTHER PRECAUTIONS

WRC 210-80

are t3dstn

LAM 026532

ABS-056663
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13anTe U v odrtmasy 190 SHELL OIL COMPANY e
SHELL CNERICAL COMPANY .
SHELL DEVELOPHENT COMPANY }MSDS NO. 30221-18
SHELL PIPS LINE CORPORATICH
Joz, 2s0
MATERIAL SATETY DATA SHEET NFPA

Infgrmpnon 8n Wun lovwn i furnnied 18i0ly 190 1he Burpow of o ith gne Oc i Solery ond Mestin Agt 9f Y970 s~0 h st # it Be
wi0d 1gr PPy ST SurBete. TS 02 Gesdminshen 9 si 02 onY St ol Wt i lRemptipn 100 any SINSZ PurPpess Moy 01Ul 1 ¢ 52 18100 of law o2 con .

16tuts rownds 100 logal TN,

SECTION§
#3UnCY TELEPN0sE a0,

moaufaCTuies sant
Unice Carbide l 30 ;. TLh-3L87
2300( 38 (Numbeoo S Corp, Seave, ond 217 ».
550 bari Avensis. tey York. Nes York 10017
CrCuegas nimt 2nl Jreguvmy [ TRa3C wam
Acetic t»id Gleciel)

CREaiCay Pamie 1 LTI

SECTION 1) HAZARDOUS INGREDIENTS®

4 v Vemet

"

- THIS PRODUCT IS A PURCHASED MATERIAL.
SEE ATTACHED MATERIAL SAFETY DATA SHEET ‘ . :
FROH THE MARUFACTURER,

)
Py
)
F
fr
o —————— — .- Fi
SECTION II! PHYSICAL DATA
BOILING PUNT 5 ) 12 ECIAIC CRAVITY 1M 0 m ey £:
VAROR PREIANE (~mig) PEACENT vOLATILE - M
#Y vOLUME I . -
VARIR DOEaRTY jainmn :v.-olnnou asYgl N —
-t
SOLUBILITY e waTIN
s?
APPLARANCE 8n0 C2OA PR
SECTION IV FIRE AND EXPLOSION HAZARD DATA )
Tetn saent (levhod voodd [ TLsmmAnE Lo TS T wer 1 Vel g;
frhieturtmnd niivs .
30CiaL FINE Figaling POICEONTLH E
Gruiee P98 and LEPL0010% naTANSS —_—

*Hedilied by INoH 0il Compony

LAM 026533

ABS-056664 WRC

WRC 210-80
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[AATERIAL SAFETY UAIA SRzed

(Appreved by U.S, Denartment of Labor “Enentislly Simdar™ 1o Farm L $8-008.4)

PROOUSY NAME:  ACETIC ACIO, GLACIAL

CHEMICAL NAME: AcsticAcid CHEMICAL FAMILY:  Acids

FORMULA: CH,COOH MOLECULAR WEIGHT: 60.05

syNQNY“s- " Ethanoic Acid; Methane Carboxylic Acid

| 55 eSS R PHYSICAL

BOILING POINT, 760 mm. Hg 117.9°C. (244.2°F) FREEZING POINT 16.7'c.

SPECIFIC GRAVITY (Hy0 = 1) 1.0512 at 20/20 °C. VAPOR PRESSURE AT 20°C. 11 mm. Hg

VAPOR DENSITY fair=1) - | 21 N WATER % by wt. Comglete

PER CENT VOLATILES 100 - EVAPORATION RATE 0.92

BY VOLUME (Butyl Acetate= 1}

APPEARANCE AND ODOR Water-white liquid; sharp odor.

R o AP oA Aot B e S A A S R T AR A Aot S et g

NGR-‘:D%‘.:\a S= £

MATERIAL % TLV (Units)
Acatic Acid ~100 10 ppm.

{See Sections 111 through Vi)

FLASH POINT 106 °F., Tag closad cup ASTM D 55

{test methoc!s)]

FLAMMASLE LIMITS IN AIR, % by volums ‘ LOWER 5.4 UPPER 16.0
EXTINGUISHING Usa carbon dioxidas or dry chemical for small fires. )
MEDIA - Use alcohol foam or water spray for large fires.

-

SPECIAL FIRE FIGHTING Fire fighting p { should be ious of irritating vapors that may be evolved from an
FROCEDURES ecatic acid fire. Personnel should be protected by self-contained breathing apparatus and
complete protective clothing a3 needed.

UNUSUAL FIRE AND
EXPLOSION HAZARDS None

e L e I i A S IE S T EMERGENGY PRONE NUMBER L 2,0 T3 vl p e T s o oo oy
304/744-3487
This Aumber 73 avaiable davs, Righ s, weekends, and holidays.

Y- Urnen Congs Cordaraten Seboves I P9 CH0 CONUme? Pers-n --wwMo;ﬂmnm-daoMde.;-'ﬂnmngmaonnna!"'wn
CONCUCTVE. I 6573 29 Aal 16 e LILON 233 8 wAIFBFly O 1 R30NENON 07 W K Lngn Cortmde COrDOral on S8iumes 1028 105307 52l TRhaw 290 6% et satgee 1tv y ¥ 20 M2,
PR SSt0n 208 venhcahen Any use of Dhre 0378 2l S IWEI0N MU DY CH1ErRuned Dy IF ¢ usar 1D DE 8 ICTOrSInC @ we' 4071.Ca% 9 F R r-at, S12% 4 '0CH Lpmd AT 1O AT 008

UNION CARBIDE CORPORATION « CHEMICALS AND PLASTICS » 270 PARK AVENUE, NEVY YORK, N.Y. 10017

LAM 026534

WRC 210-80 ABS-0566865
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THRESHOLD LIMIT VALUE 10 ppm. ACGIH {1977) OSHA CFR 29 § 1000 Table G1

Contact with skin snd eys causes burns. Breathing of vapors causes coughing,
EFFECTS OF OVEREXPOSURE | ()00t niin. and irritation of nose and throat. May cause nauses and vom’i':in:.

Immediately flush skin and eye contact with plenty of vater for at least 15 minutes.
i'lAOE :g’gggguzbég FIRST Get medical care for eyes. If inhaled, remove to fresh air. Give oxygen if breathing is
: . difficult. Call 2 physician. '

Lany ™ .2

ST ANTREACTIVITY. DATAE

~

STABILITY

UNSTABLE STABLE CONDITIONS | pone
TO AVOID
-— J ’

INCOMPATIBILITY
{materials to avoid)

Avoid contamination with alkaliss, amines, and nitric acid.

HAZARDOUS L e
DECOMPOSITION PRODUCTS .| BU™ing can produce carbon de and/or carbon '
HAZARDOUS POLYMERIZATION | . (,
Mazy Occur Wili not Occur | CONDITIONS N
TO AVOID ons .
- v

Ve SR OR EEAK PROCEDURES:

STEPS TO BE TAKEN Wear suitable protective equipment.
IF MATERIAL 1S RELEASED Collsct for diswpoul. See S?c’h‘:m ViH.
OR SPILLED ) Texic to fish! Avoid discharge to natural waters. R

=TH Incinerate in » fumace where permitied under appropriste Federal, State, end Yocal regulations.
\WASTE DISPOSAL MZTHOD Some supplementary fusl may be required for burning. ‘ b .

LAM 026535

WRC 210-80 ABS~-0566686
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ABS-056667

ORISR A RO A A ST '-'7-'\'.1,15.:_"""
| “PROTECTION INFORMATION 5573
RESPIRATORY PROTECTION . .
tspecity type) Fresh-air mask in confined areas
LOCAL EXHAUST]  Preferable SPECIAL -
VENTILATION MECHANICAL
A
tgeneral) May not be sulficient OTHER -
PROTECTIVE GLOVES 2| Rubber gloves £re Va f
8 PROTECTION por-proof goggles
OTHER PROTECTIVE " . .
EQUIPMENT Full face mask, impesvious apron, eye bath, and safety shower
SRS 20NN \-;»._‘." R R, W e A e 3‘):
v VIS SPECIAL PRECAUTIONS:
ACETIC ACID, GLACIAL
. DANGER! CAUSES BURNS
PRECAUTIONARY LABELING HARMFUL IF INHALED
COMBUSTIBLE ..
Do not gt In eyes, on skin, on clothing.
Avoid breathing vapor.
Keep away from heat and open flama.
Keep container closed.
} Use with adaquats ventilation,
Wash thoroughly sfter handling.

FIRST AID: In case of contact, immediately ﬂush syes of skin with
plenty of water for at least 15 mi, while ing co inated
clothing and shoes. Call 3 physician. Wash clothing before reuse.

It inhaled, remove to fresh air. if not breathing, give artificial
respiration. |f breathing Is difficult, give oxygen. Call a physician.
FOR INDUSTRY USE ONLY
OTHER HANDLING AND Waste streams containing acetic 2cid could be diluted and neutralized vith caustic.
STORAGE CONDITIONS The neutralized solutions containing sodium acetate salt should be amenatle to
biological degradation. Aqueous solutions containing 500 ppm. of sodium acetate
have been degraded in acclimated laboratory biological systems.
WRC 210-80
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HAZASD
. SHZLL Ol COMPAMY RATING
SHILL CHZNICAL CONPANY g .
SHZLL D2YILOPHIAT COMPANY FSDS %0. 30052-78
BHELL PIPZ LINE CORZORATION 300,52 -(
RATERIAL SAFETY DATA SHEET CWerA \
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’ SECTION |
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Olin Chemicals 203-7717-191
3393233 (MuaSver, Struer, Coty, Stare, o=t 218 Cude) ~
120 Lons Ridge Ro2d, Stexford. Copnacticut 035g0h .
TRADC paws]

Bulfuric Acid

Cwiwilay Faseryv

r fodmyya

SECTION Il HAZARDOUS INGREDIENTS®

THIS PRODUCT IS A PURCHASED MATERIAL.
SEE ATTACHED MATERIAL SAFETY DATA SHEET
FROM THE MANUFACTURER. o

ot 4

— ¢ — . -

SECTION 111 PHYSICAL DATA
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SECTION IV FIRZ AND EXPLOSION HAZARD DATA
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o . MMALCKIAL
- ___ SAFETY DAIA

’
( SECTION |
\

 CMilamiCay Rrwl & STRON YIS o
. ]
| sulfuric Acf{d (66 Ba') -
Crteans ? bt SO 2L [ BAJE mAmt
€ V1 Frin def.d . H,S0,
UM PAZ YLD 3 naM] ADI B LD (e o, S0 at, Cory, Jastn, avd 217 Comde) LIRACIACT FILLMEn] o,
Oves Compmatior §70 Luwmp Reige Boud 159 Loy Rtige £ omd, Sromlond, Sommvrirns OO0 §2031 352 Dy
. SECTION I HAZARDOUS INGIEDIENTS .
Comrguinl » ny ¢ COmmPOmLAE > %7 COmMPOAINY > [1X3 .
-
RAZANICUT mIATUALS OF ORI LIGUIDS. SOUM-O0R CaBIS .

COARMNIYE Ak I PN O 5 ATERIALS fotsty, nabow, pooutam, o00.}

SECTION 1) PHYSICAL DATA

-] vOoLA
HILTC Fowr (77) varorraunt—rsd @ 20°C 1 awvowonitn - Unknown
BORING T (*7) © YAPOR DENMTY [atan} . "“m"!b.' aate
Uaknowvn feeeeem 1)
- 3P IQIX CAAVITY (zom1) LT Al S PO otutn
- APPIAdATIL AND ODQR - -
‘ Colorless to cloudv liguid and no_odorx. . :
- . SECTION 1Y FIRE ANO EXPLOSION HAZARD DATA
- P PO1R P (it wort) l PLAMSAILE LUTS i [ ) § [
r-.- : 1 : 1
E3NNC IS mA LA Ay

N I LY ‘-c-a:n-"uxzauu
Cocl tzaok vith vacter {f exvosed to fire,

UNUSiaL FILL AND 127,094~ HAZARSS

Exoiosive congengrar?in vilrpe ° 'y —
inz 2cid SECTION ¥V HEALTH HAZAAD DATA -

TRI1I=0nD Lyt Y ALY SI71CT3 05 OvERLAMPIULSE Yagld astruccion af tissue on, contact, severe
L g/l burns, corrosive to skin, eyes and mucous meabranes.

Respiratory irritant. .

.

,w:un\-v AND FIXIT AID FETC LDV LS

tan Flush with floting vater st least 15 minutes. Call a physicfan {rrmediately,

i3 Flush wizh flowinz vatar at least 15 minutes. Call a hvsiclan Sumedfate)y-
- Fsa OUC mouin vich water ana give plenty of water to drink Iollcwed
teutor milk of paznesis;DO NOT bibucsBveaiting.” Call a physicizn. Y
~matatme: Renove to frash atr, Call a physilcian.

N viconanies 2140 ogfkg (x.50,) EEIAWIATOT Causes severe burns T
e L

PRINARY STUA IATITATION cor ros 1Ve

ALUTE Btamat TORCIVY

ASUIC penaLs TIOR YORKITY orega

C

1 » . < .
( no ’ ‘
a1 CHEMICALS | =

Ot Corporation, 120 Long Ridge Road, Stamtord, Conn=cricut 05904
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SECTION VI REACTIVITY DATA /j
UNITANRS CONOITIONS 10 AYHOD \'
STAMMLITY
sTANS X Violenz reactioa i1f water spills fa acid
Tar Fm e AT A AT [Matpade te A reed) . . —————— —

SR TLE L]
WAZALIVS DECONIOITION PROONCTS

MNoce .
. MNAY OXCUA COMMTIONS TO AV Q10
NAZARDOVE
T
POLYHIRIZATION oIt MO OCCuA "

SECTION Vii SPILL OR LEAK PROCEDURES . N

STLPS TOSE TAXEY 3 CASE MATEAIAL 13 RELLASED OR S2LLED
Xeeo p20o0le frog area a 2 eptr v Y —

of acfd c2n be nautralized with lime or soda ash.

wASTI D13253aL METNDO - .
Neutralize with sodz ash or lime and dissose of in -accordance with local, state

2nd federal rezulztions, ) : :
1

SECTION Vili SPECIAL PROTECTION INFORMATION

Re321IATOE 2RO IICTION |Spasily type}

Self~contzined breathing apnaratus (oxygen) or cannister tyvoe gas mask. ,
Locu.ubuun"\ﬁquaze to keep 1LV in 32(Ciae - (
Seprrina ¥ holnw: apcantahle Jimirs N A ).
MECHANTAL (Camws o OTHER N -

Fan inside ‘Jundlug H

YL FPOIECTION

VINTILATION

PADTEZTivE CLIVAS

Gauztlet type rubber or plast
Or=2a »PQTICTIVE tQUIPHENT

2uhper soron, has, lore slesve chive spd honts or co~alpts safetv sufr,

SECTION 1X S?ECIAL PRECAUTIONS . -

PRICALEIDVNS TO BE TAREMN 1N NANDLIAG AND STORING
Do not 2dd wvater to sulfurd

nroducad.
OtrER PRECAUTIOND
Do _nat ig eves Ygorhine a Toediarels f1i-3h

with plenty of warer for 15 rinres ond gelr medical artentfon
: SECTION X REMARKS -

INIOPMATION FUARGNID 81 Dapatwint of Emirenmrn) . aare: $/16/17
Ryglern and Toaicalegy . )
(203) 177-3911 {eaz. 1734, 414, 13130) .
Scteven J. Barbze, Ph.D. . (
Toxicologist (
/AN 14 .
E21iM CHEMICALS
Oun Corzoration, 120 Long Ridge Road, Stamlord, Connecticut 653C4 Printed in U5 A,
LAM 026539
WRC 210-R0 ABS-056670
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