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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 BULK INSULATION MATERIALS 

An Evaluation of the NIOSH "Test for Screening Asbestos"

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 

a3 an insulating material on process units and piping. Although no longer 

used in new work, asbestos is regularly encountered in the removal of old 

insulation from many units. The removal or ”rip-out" processes are of qreat

concern as these actions provide the greatest potential for exposure to
2) ' fibrous asbestos .

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 respiratory 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

mental Protection Agency emphasized the health hazard potential of asbestos 

exposure by listing fibrous asbestos as a carcinogen in Title 29 of the "Code 

of Federal Regulations" and by establishing emission standards for asbestos 

operations in Title 40 of the "Code of Federal Regulations". These references 

contain a permissible exposure limit for asbestos as well as detailed informa­

tion concerning handling of asbestos materials, personal protection and

monitoring, environmental monitoring, warning labels, disposal, employee
3 4)exposure records, and medical examinations ' . The monitoring, handling, and

disposal of asbestos materials as discussed in these regulations can be quite 

expensive. It is important, therefore, that the presence or absence of 

asbestos in bulk insulations be determined quickly and efficiently. ■

LAM 026497
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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 analysis^K 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, single, inexpensive method which may be used for detecting 

the possible presence of asbestos in bulk insulation materials®^. 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

Chrysotile

. 1 \ Amosite*'

Crocidolite

Formulae *^

Mg3 Si2 05 (OH)4

(Fe Mg)6 Si8 022 (OH)2

Na2 Fe5 SiQ 022 (0H)2

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.
LAM 026498
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EXPERIMENTAL

The procedures used in this evaluation followed those outlined in 

the NIOSH Screening Test for Asbestos6^. A diagram of the test is shown in 

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

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 

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 disposable beaker with glycerin before 

the magnesium test to eliminate interferences such as calcium and soluble 

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

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 

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

tus. PVC filters are used for this step as they do not dissolve in acid 

solutions as will mixed cellulose ester filters. It should be 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

LAM 026499 ABS-056630



A

Magnesium Test:

Iron Test:

Figure 1. NIOSH Screening Test

04553
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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 'Pest. These results were not revealed until after perform­

ance of the Screening Tfest, however. See Table 2.

LAM 026501
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Table 2 COMPARISON OF ASBESTOS TEST RESULTS

Screening Test Bellaire
Sample No. Description Mq+2 Fe+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) Old 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
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
IHL 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.

LAM 026502
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DISCUSSION

A total of 28 samples have been 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:

No. of 

Samples

% of 

Total

True

Positive

23

83

False

Positive

2

7

True

Negative

3

10

False

Negative

0

0

The NIOSH results involving 198 field samples were as follows:

No. of 

Samples

% of 

Total

True

Positive

79

40

False

Positive

50

25

True

Negative

69

35

False

Negative

n

o

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

Positive

False

Positive

True

Negative

False

Negative

No. of

samples 508 0

% of

total 38 0 62 0

Tie Screening Test method is stated to be sensitive to samples 

containing 1% or greater asbestos. In 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, ttius 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.

Ihere 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. In 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. Tie 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
WRC 210-80
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The NIOSH Screening Test is a useful method for in-plant determina­

tions of asbestos presence in bulk insulation. It would permit the separation 

of materials containing asbestos from those not containing asbestos and lead 

to a cost reduction in the handling and disposal of non-asbestos materials.

reagents, and instructions for performing the Screening Test. They are 

available from:

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 SIC instructions are more straightforward and its procedure 

appears easier to perform. The Sipin kit contained no warnings as to the

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 SMC claimed a shelf life of three months. The Sipin claim is the 

same as that noted by the developers of the Screening Test. The SIC 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.

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.

Test kits are currently being marketed commercially with apparatus.

SMC, Inc.
R.D. 1
#395 Valley View Rd. 
Eighty-Four, PA 15330 
(412) 941-9701

Anatole J. Sipin Co., Inc. 
505 Eighth Avenue 
New York, NY 10018 

(212) 695-5706

hazards of the reagents either on the reagent bottle labels or in the test

It is advisable to include samples which are known to give positive

WRC 210-80 ABS-056636
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SHELL RESEARCH COMPLEX METHOD SERIES SRC 11A15/80

SHELL DEVELOPMENT COMPANY 
ANALYTICAL DEPARTMENT

1

1
4ii
I
*1

Determination of

THE PRESENCE OF ASBESTOS IN BULK INSULATION MATERIALS1*

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 OPERATIONAL HAZARDS section.

SCOPE

1. This method describes a colorimetric spot-test for determination of 
Magnesium (II) and Iron (II) In bulk Insulation materials which may indicate 
the possible presence of asbestos in the chrysotlle, amoslte, and crocldolite 
forms. The method does not determine asbestos itself.

NOTE li Magnesium (II) Is a principle component of chrysotlle 
asbestos; Iron (II) Is a principle component of amoslte asbestos 
and crocldolite asbestos.

METHOD SUMMARY

f

(
1
• {

■i

I

«

i
.
'

1

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

INTERFERENCES "

3. Soluble magnesium or iron compounds not associated with asbestos 
may give false-positive results. Calcium found In plaster as CaSO^ Is a 
positive interference in the Magnesium (II) test. Details for washing 
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.

^Based on NIOSH Screening Test for Asbestos developed by Kupel, Kira and 
Carter in October, 1979.
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HAZARDOUS 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 bums 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 Plastlpak. Cat. No. BD5604.

(f) 25mm Swlnnex filter holder and gasket; Milllpore Corporation. 
25mm. Cat. No. SXOO 025 01.

(g) 25am 0.8um Mixed cellulose ester filters: Milllpore Corporation.
Cat. No. AAUP 025 00. .

(h) 25mm 5um Polyvinyl chloride filter; Gelman Instrument Co. VM-1 
membrane filter. Product No. 60692.

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

(1) Assorted glassware for preparing reagents.

SKC-Wese, Ine.
P.O. Box 2805 
Fullerton, California

Anatole J. Slpln Co., Inc 
505 Eighth Avenue 
New York, New York

92633 10018

LAM 026509
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NOTE 3: Teflon® or plastic apparatus should be used In perfomance 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-nltrophenylazo-a-naphthol 
(‘CAUTION*) In 100ml of 2N NaOH (‘CAUTION*). Age at least one day. Reagent Is 
stable approximately one month.

(e) Hydrochloric acid, concentrated (‘CAUTION*).

(f) Hydrofluoric acid (‘CAUTION*). Dilute 20ml of 48Z HP with 20ml 
of water. Add 0.6ml of concentrated HC1 (‘CAUTION*).

(g) Ethanol. 95Z (‘CAUTION*).

(h) Iron reagent. Dissolve 2g of 1,10-phenanthrollne (‘CAUTION*)
in 50ml of 95Z ethanol (‘CAUTION*). Reagent is stable approximately one month.

(1) Glycerin, reagent grade.

(j) Acetic 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, 
l*xture, and general physical appearance should be noted. Each sample should 
be stored In Its own sealed container or air-tight plastic bag.

MOTE 4; Due to the presence of non-asbestos insulations In repair work, 
patch 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.

(h) Cleaning of apparatus. All apparatus should be rinsed thoroughly 
with double deionized water to remove any substances which might Interfere with 
the tests.

LAM 026510
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(c) Magnesium Interferences cheek. Obtain a fresh,representative 
portion of the sample about the size of a large pea and place It on a 
Teflon® vatchglass. Add a few drops of the magnesium color reagent to the 
sample. A blue color development Indicates an Interference Is present and 
the sample must be washed with glycerin and filtered with water prior to 
the magnesium test (7e). If a color Is not observed, the wash-filtration 
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 25na 
Swlnnex filtering apparatus containing a 0.8pm mixed cellulose ester filter 
and gasket. Filter the sample and then wash by Injecting a minimum of 50ml 
of water Into the Swlnnex apparatus using the 10ml syringe. Five 10ml washes 
are the minimum number of washes to be performed. Remove the filter and v 
place on a clean Teflon® vatchglass 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® vatchglass. Add a drop of 
concentrated H.PO4 (‘CAUTION*) and mix by grinding the sample with a plastic 
stirring rod. JAdd 2 drops of 10N NaOH (‘CAUTION*) and mix well. Add 5 
drops of magnesium color reagent and stir briefly noting any color change.
Add 5 more drops of the color Teagent and note final coloT.

(f) Observations. A blue color formation indicates chrysotlle may 
be present. The sample should be submitted for analysis by other techniques 
for a confirming determination. If a blue color does not appear the sample 
must be tested for Iron.

(g) Iron Interference Test. Place a fresh portion of sample on a 
Teflon® vatchglass 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 add washed and filtered prior to the iron test procedure. If a red 
color Is not observed, the Iron test may be performed 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 5 
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.

LAM 026511
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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 
5pm 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 TeflonS 
watchglass for iron test (71). .

(i) Iron Test. To a fresh portion of sample (or washed filter 
sample) add a drop of hydrofluoric acid (*CAUTI0N*). 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.

(j) Observations. A red color Indicates either amoslte asbestos or 
crocldollte asbestos may be present. The sample should be submitted for 
analysis by other techniques for a confirmative identification. If no color 
development 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 IX - 3Z
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 0

lam 026512

WKC 210-flO
ABS-056643



16

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 
be obtained by contacting:

Manager, Analytical Chemical/011 
Shell Development Co.
Westhollow Research Center 
P.0. Box 1380 
Houston, TX 770C1

1

S!
a

?!
ij

Precautionary 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. .

t

p-nitrophenylaio-o-napthol

LAM 026513
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;:*m w ui40H*Mr 1H) SMELL OIL CO*?AHT 
SHELL CHEUtCAL CCaPANY 

SHELL DEVELOPMENT COMPANY 
SHELL PIPE LIHE CORPORATION

rating

MSQS 30F,980-78

material safety data sheet HT?A

•« Hn* U *••#** *•* W*« •* 0(twS»M"i< $•*«*» »*• ««»<» *U •* »I>J l»* •»
♦*» «Mf #?»•* »«*»•*• Ull •» •"» #»*» •' |A.» fa# |*r »»»•# W»» «nw<t •« a •■•••KM *» ••« |T(M

h>m« r>«Mi ■•*** mii*«

SECTION 1

Hooker Cie-icals 4 Plastics Coro. T16-2T8-TTTT
J*»w. C'f. !»***. Zip CW*i

Kiasar-* I.ev York 1UT03
•*«.< Ml )#««»••»

! Phosphoric Acid
Ca(w«C*t »»»•;*

SECTION II HAZARDOUS INGREDIENTS*

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

SECTION III PHYSICAL DATA
lOiVtKS *«t»T f *| s»ecmc c**virv n—
VA»o« P»tl%vt {***.*,) | »C"Ct«*r 

f VOtUMf l*.l
V4»08 3C%*»rv i **fe

•------------------- __________
______________ :______________________________ L

4ASC33* . .

_______ '________________ SECTION IV
fiil* **••! (m<AW *«Wi

SMdti fl(| ftMfiM »l«ettt(0

FIRE AND EXPLOSION HAZARD DATA
L»l V*»

Mt Ml UniltM

•MW.AW Ip 0*1 C^-p^-y

LAM 026514
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Si floo&sr Industrial chemicals

*94*7X3 MOMUIOI. 
no. k»» • MATERIAL SAFETY DATA SHEET

NFPA Designation

ChCkiCal NAMC; • »k*n f COOS MAfCAtak C3CS *eO«

Phosohoric Acid
Manvr*cru»ci»*« hamc.

Hooker ChenlcAis L Plastics Coro. (716) - 273-7777

Niagara Falls. New York 14302
C~KmiCaw MiMl AMO ITnQnmS

Orthoohoaahoric Acid
r»40l m*«»e

' Phosohoric Acid
CH«MiC*k

h3p°4
mol. » T.

98.00
Kf* of u,t‘
ehenieals, food additives; aistal-treat

Physical Properties etc

SOU.INC point (•« (757. Soln) 275 $p£CiPiC gravity im.O ;i> 1.574

VAPOR PRESSURE (..»»» (3 25°C 5.0 PSHC2NT VOLATiLC .
«r VOLUV£IM

VAPOR DENSITY lAIRAI) CVAPORATION BATS
» S fl

solos*lity in were* verv sol.
APPEARANCE AnO COOR

Odorless, viscous liauld

Fire and Explasicn Hazard Data
'(.ASM AOIM7 M|THOO rL4MM4|k( CIMtTl

none °e UCL---- L«L -- AUTOIONITION TE.VP.* oon# Op

EXTINGUISHING MEOIA

special, nee pick ting procedures . As appropriate far surrounding fire. •

unusual tine ano explosion ha z a nos Will liberate hvdrogen upon contact with -inv n.r.t.

Protect personnel against aist. vapor or splashes.

Reactivity -

incompatibility Reacts vigorously with alkalies, producing heat: with stanv cetals.

oraducini heat and fl»—»St. hvdrozen gas. "

HAZAftOOUS OSCOMPCSiriCN PRODUCTS Heating to decor.oositicn vields furces of toxic__________

phosphorus pentoxide.

Conditions TO Avoio Avoid contact with skin and eves. Avoid contact with strong 

alkalies or with cetals except certain stainless steels.

i
si
t

Mlt. 11-1910

WRC 210-80 ABS-056646
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threshold limit value *■ siaaaigraa Pet cuoic ~cter._________________________ ______ ______

effectsof overexposure isxiN.EYE.iNHalaticn.stc.i Contact wtth skin and eves causes( 

irtitatlcn and can product bums. Ingestion can cause irritation and tumin; of the 

mucous membranes of the gastro-intestinal tract. Inhalation of mist cav causa v

irritation of the respiratory tract.____________________

emergency a.so first aio paorgmiHxx EYES & S^IH: Flush w-th large aaounts of water.

1MCESTI0M: Dilute bv drinking large amounts of water, induce vomiting,

ISHAIA.TIOM: Removal to clean air is usually sufficient; for severe Exposure, 0T/?«n

pay be administered.■ 

special medical procedures Get medical attention for all ov*r-*rTi«i<i»r«i. Ty»ii^anr 

is symptomatic and no specific antidotes are known.~ ________________________

VENTILATION .

* Sprciol Protection Information
General Toon ventilation.___ ■____________

Mist protection where appropriate.RESPIRATORY (TYPEI .

CLOVES (TYPE! _______

eye 'Type. Chemical safety goggles, plus face shield where appropriate.

Rubber, neoorege. i
x

Other Rubber over leather shoes or rubber shoes. Rub**.-, «>!■»»

impervious, clothing to protect against splashes._____________________________________ ________________

sp^ciaL precautions FOR HANDLING ano storage Store away from heat and separately ;roa 

alkalies. Neutralizing agents or absorbents and a ready supply nf ujiHn.u v,.

available, for emergency use. _________________________________________________________ ______________

steps to take in event of spill or release Cet personnel protective, enuionent. targe 

soills. contain by dikes of sand, etc. If solll caters sewer, dilute with water.

lr»n B«atraU?« careful tv wi th liaest.me nr soda »«h — avnM ;»i:iric «rd» - -
then rinse area wi.th water. , . . , . a

WASTE DISPOSAL Fiv»- Ml -«T PR Hun nP"Tr» 1 i t» 'J1 fh lnr»<lnn» nf CWrillf,' diTufp

caustic soda before discharge to stream or sewer/ Burv acid-soaked clay as land fill.

REMARKS.

REFERENCES MCA Chemical Safety Data Sheet SD-70: Phosphoric Acid fl95o1.

TV* Ki|«(meH«R qrw iiRfej hs»<a#a JhU •*» 0»«py*p*J b» SocS^ic jllf
m !**• fc*»f •! «wf laoJa^s <» tmt o»4 «C(UU'S. 11 

ll *•» p» Iw «r4 fit* aims* :*«4ih«Ri

NAM£

LCC.

0*T£

C. W. Darling 

Niagara____________

February 197? 
Revised Dec. i.976

c
C

LAM 026516
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r94M mo '«» SHELL OIL C0M?AHY ^QO/b^0

SHELL CHEMICAL COMPAKY
shell pevilopme.it coupamy J-3DS VO. 3C00!i-78
SHELL PIPE LIKE CORPORATION

MATERIAL SAFETY DATA SHEET NT? A

IhI»<iv»I'«h *• tAt| u Im'Pi»A«« »•♦«** •*•!**• »*1A 1«** G:t A(l #» 19*0 •"« •»#•* <••1 ft*f#4 |-T »*«»•»•. Ui( ** #’»*•*♦ *"r »»'• Iji »»« ««»•* *"•» **»i*»l *• • •' »m»«
• »•* •*(<* •**»•<%

SECTION 1

Dit=.o-d ShanrocV. Cha-ica! Co.. Electro Chp-. Division
|m(A*«C(E RJ, .

C•»F. C***
^00 t/n<r»n Cn—*»■''* ^ . fn •vM »*n<». <m*n SiliTI <

(*(w.C>. *«*•( »#0***»> »*>0C«>«{ ■

Flake Caiistic Soda
(»(*•<*; r»-.k*

SECTION II HAZAROOUS INGRSOIENTS*

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

SECTION III PHYSICAL DATA
•om*c »d*i*r i ft 1 | HICHiC CAAViTT IHjOsM *

vam31 r»Liyj*i H^|S I | **f«Cf»T VOw*Tltt 
f •» VOlU*( »-.«

VAAO» SlAii'T t«*»art|
____ !_____

1 |V«*9»iflOR »*TJ( # m It
IOLUlli>T* 1 *• »*TJ« 1 | j

SECTION IV FIRE AND EXPLOSION HAZARO DATA *
rw«»»KC ft***•»» W*> 1 u»*

----------------1

miuh **mt *»*«?»*» #>y;(e*Ri)

W*-4 ft* Afc »>»f to) t*»ftft1»«« »•<••«)

'HM.M »r 0.1 C.-«

WRC 210-80

LAM 026517
. i
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V.

bia.mond Shamrock Chemical Company

ELECTRO CHEMICALS DIVISION

CHEMICAL MAM* tin lulll

FORMULA
SODIUM HYDROXIDE

NaOH

•S£:JWAf fcHiAL SM-ki'i

F/lOOUCT NAME
Flake Caustic Soda

GENERAL INFORMATION .
. ■ Caustic soda is one of the work-horses or the chemical industry, sharing this position onty svith soda ash

and sulfuric acid. There is scarcely a single chemical which does nut require one or more of these three basic 
chemicals for its production, and furthermore, there is hardly an industrial product which does not depend 

. upon caustic soda. Caustic soda is normally marketed as a 50% (by weight) liquid solution in tank'trucV.s. 
tank cars, and barges. When a dry form of caustic soda is required, it normally Is alripped in bags, drums, 
bulk trucks, or rail cars. . .
Flake caustic soda has been ctearcd for use under the "Food Additives Amendment of 19SS."

HAZARD CLASSIFICATION
Flake caustic soda is classified by the Department of Transportation as a CORROSIVE.

I. IMPORTANT PHYSICAL AMO CHEMICAL PROPERTIES

PHYSICAL STATE Solid FLAMMABLE .. n
limits Nofl’IijitiRisbid vapor pressure ICOCT’C. - <2 run

COLOR ' White LIGHT SENSITIVITY No v .1050°C- 69 nun 1

OCOR None
\ *

SOLUBILITY 130*0 Completely soluble 1!00°C. - 109 mm

' *LASM POIMT
;oowd c«o) *00«

SPECIFIC GRAVITY
(h2o-i.o) . 2.130@20°C. 12003C-232rC

eoiiiurpcvr I338°C.S 760mmBOILING PO-.VT Hf prejjure THRESHOLD LIMIT 0/3 •
VALUE (AIR CORNS) ^ni£/m 1J2ST* Not volatile

AUTOIGNITION . a,
temperature Non-flammable

VAPOR DENSITY - . .
AJR-I.a Does not apply E,E^TrftAT6 Does not app.

critical temp. Does not apply VISCOSITY J3°C 4.0 cent!poise S 350°C. reactivity Considerable heat is {
when water If added to caustic soJ-

. Caustic can react viol

explosively with strong acids an 
organic chenticals.

density at EO°? Approx. 60 Ib./eu.ft. MINIMAL LETHAL m
DOSE

CO.U3USTI0N Duet not apply . LOSO TEST ♦

II,CHEMICAL REACTIVITY DATA *

STABLE [ X |Y re □ N» SCLFPOLVMcRlZS Qv« 0N*

HAZARDOUS DECOMPOSITION PRODUCTS
None •

AVOID CONTACTS WITH THESE MATERIALS
■ . When handling llake caustic, avoid contact with such material; as aluminum, leather, wool, tin. and aiuc

- and alloys containing these metals. ' .
CONDITIONS TO AYOlO " "

Avoid handling conditions which may allow fur leaks and spills of caustic soda. Do not permit personnel 10 
, bundle caustic soda without proper training or work without protective equipment.

‘D.t a not available; ‘ ■ ’ -

Electro Chemical* Division / Diamond Snarnroc* Chemical Company / 300 Union Commerce 6v*TCinj. ClwelarJ. Ohis a a
*• <P-/«if*» •• (H HfFu' tvn*«; ft »iP V* I'tleti re *m-4 .».• t*E rf .»*» l*.up' l» !« UnEe. Hee.v. < i; 1* >w> I ixVIV > r> A| l *»>•
it »•* .> r* !»• rKEA \ l*t* f*» •*.+ *m lr«*FR<t !«r*< m t.'i’j »• g.urr-- ryud m .♦/ ti * #*w» »e Ri'p/ Js-p* V'^rt* *« tatt |P«h V wo »•»»»'•• m *• s :• »;*
•y {*1*11* >u>»i u*f »*»p; ># f"* s' i’4t r* v.-ith»r*« .t»»t*«'f»*M*».•<v: ** **%<%*^f *»>/•*• ian ttr.us *w»\» > >• *.* •»

It t^eei It Hfr J-»ti» It Its t„..*.sfi,FJs.>t V* -g ’»ne tr-«ml^ tit* os ------- »■» :
. . 0*AV0\3 Jt*v*JiN COa'O^AXi*

M/W 026518
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Caustic JOOJ .is a strung aixan 3nu i> car.gcrous wiicn inipiupeily :rjm.'i;U. I lie toliii causCc »rd- 
concentrated »o!«ticnj are destructive to tissues which they may contact. producing severe burns. Contact 
with the eyes, cither in solid form or in solution, causes severe damage to (tie eye. Intulslioa of ll>(J.jsi*or " ‘ 
mist of this compound is capable of causing injury to tlie entire respiratory tuel. Swallowing usually results 
In severe Injury. . ■ . ■ • f

. C ■

a. ftasT aid raocsourtes .
Injtsistion Jr. jest ion of caustic causes severe burns of mucous membranes of the mouth, throat, esophagus and

Stomach. Dilution of the chemical by drinking targe quantities of svatcr Or mil!: may be atlcmplej. After 
this, dilute vinegar or fruit juice may be given to accomplish neutralization. Vomiting may occur 
spontaneously, but should not be induced nor should stomach tube be used except on advice of physVian.

IrhaUcon _
If discomfort is experienced from exposure to caustic mist or dust, the employee should leave the 
contaminated atmosphere until proper ventilation is restored and report for medical evaluation.

SinCwun Wash skin area with large quantities of water. Continue washing far as long at 1-2 hours or until medical 
help arrives. No satves/ointments should be used on chemical bums for at least 24 hours. Clotkinz/shoes 

- welted with caustic should not be worn until after they have been thorougldy washed and dcconiar^inal.-d. 
A physician should see all cases other than minor exposures.

Conner win Eyes if even mtnutc quantities of caustic, solid or solution, enter the eyes, they should be irrigated immediately 
with cophlt water for a minimum of 15 minutes. Eyelids should be held apart while patient rolls eyes in 

. circular motion during Irrigation to Insure contact with all tissues of rye ar.d lid. A physician should be
called in attendance at the first possible moment.______________________________________________________ ________________

t. »ca50>XL enOTECTIVE EOu'iyxtEMT ^

Chemical safety goggles: Plastic or rubber frames equipped with resistant glass or plastic lens. .

Face shields: Plastic shields may be worn in addition to goggles.

Eye wash fountains and safety showers must be immediately available. Hard hats should be worn where 
- there is danger from falling objects. Safety shoes or rubber bouts should be warn when handling caustic 

soda. ' ■

tv, fins >nu EXELOSta*__________________________
c

. Caustic soda is non-combustible.

Eire Fsjruuig IPrectCu'*. Ieu<un*nil .

Caustic soda is non-cotnbutlible. However, fire extinguishing equipment and adequate water for fire 
fighting should be available to workmen in alt process or storage areas for welding jobs and where ' 
combustible material of any kind is present. Workmen should be trained to prevent wcIJing liras by 
thoroughly wetting down wooden scaffolds and Carps.

rm

lam 026519

WHC 210-80
ABS-056650 wrc
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SAMPLE WARNING LABEL

This is 3 copy of the label which apptari on all containers of this chemical. It should be 
noted that the information shown Is for a general class of chemicals end should not be 
used in place of the more detailed Information presented in this boohleL

te.-jo-trwtnsviis ^ l —tt; n.-^i¥TiTrrr.y;~-;p.
THIS PACKAGE CONTAINS '

SODJUAA HYD2PXJD2 (CA’JSTiC SODA)
. Dangar! Sums Skin and Eyas. •

Do not get in eyes, on skin, or on clothing. ■
■ Do not tak» internally. . ‘ ' ;
■ Whan handling, waar goggles or face shield. While male* ■ 
; ing solutions, add Sodium Hydroxide slowly to surface of

solution to avoid violent spattering.
; In case of contact, immediately flush skin with plenty of .

water and wash with vinegar; for eyes, flush wi.'h planty ! 
i of wafer for at least 15 minutes and get medical attention. >

esco uss.u

BOSTON •
31 Milk Street .
Boston. Massachusetts 02IC9 
(517) 5-12-0534

CHICAGO ‘
20 North Wacker Drive 
Chicago. Illinois 63505 
(312) 641-3000

CINCINNATI 
4701 Paddock Road 
Cincinnati, Ohio 45223 
(513) 242-2300

CLEVELAND
631 Hanna Building 
1422 Euclid Avenue 
Cleveland. Ohio 44115 
(216) 781-eoeO

. Sales Offices
HOUSTON

1701 C and I Life Building 
1005 Main Street 
Houston. Texas 77002 .
(713) 224-5351

MEMPHIS
P. O. Box 4350 Crosstown Station 
Memphis, Tennessee 33104 
(901) 273-5550

NEW YORK 
99 Park Avenue .
Ngw York. New York 10015 
(212) 637-0440

PHILADELPHIA 
320 Walnut Street '
Philadelphia. Pennsylvania I9IC5 
(215) 923-7250

1.

PITTSBURGH
93C0 McKnight Rood * 
Pittsburgh. Pennsylvania 1S237 
(412) 931-4530

REDWOOD CITY .
P. O. Box 829
Redwood City. California 9405-4 
(415) 369-0071 .

ST. LOUIS '
7701 Forsyth Boulevard 

' SL Louis. Missouri 63103 -
P14) 721-7900 .

LOS ANGELES .
4814 Loma Vista
Los Ar.; ores. California S0C53
(213) 533-9521 •

Diamond Shamrock Chemical Company
Electro Chemicals Division "

rni.-.-r-:o u.s a.

300 Union Commerce Building Cleveland. Ohio <4115 2IGG21GI00
AVAtlof OiamdPd Shgm/Mb Co'pd'a.on

f C 1

LAM 026520
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- * :

tliooM be yvaiUbl* for e;uc<g«\cy u*< \n dissolving or minims ana ituJtii);* av/jy spmeo cau>ctc. opmey 
f *oR<I form* of caustic may be shoveled up, followed by Rushing with water. Dilute acid, preferably acetic
( aci-J, may be ujed to neutralize the final traces of caustic immediately after flushing. Washing or mopping /

. sir.iiljr leaks may be fallowed by a liberal covering of sodium bicarbonate for removing the bst traces of
(\. caustic. .

C. ) • . .

WASTE DISPOSAL

Waite disposal of caustic soda depends to a {real extent upon tool requirements. Be sure tint all federal, 
state, and local regulations regarding health and pollution ere followed.

Waste caustic soda solution should not be discharged directly into sewers or streams. The caustic sods 
should first be converted to a neutral salt, as by neutralization with acid, and then well diluted with water.

Strong alkali tends to diminish bacterial activity needed for proper sewage disposal by Increasing lire 
ilkatinity to unfavorable levels. . .

In tire event of accidental spillage, advise the municipal sewage plant if (he discharge wilt enter a municipal 
system or the state water pollution control board if the chemical will be discharged into slate waters.

DISPOSAL and RETURN PROCEDURES> (Returnable Containers)

Returnable containers should be shipped in accordance with die supplier's recommendations. Return 
shipment should comply with all federal, state, and Department of Transportation regulations.

NON-RETURNABLE CONTAINERS^*-

Alt residua! caustic soda should be removed from the container prior to disposal.

\
SPECIAL HANDLING end STORAGE PROCEDURES

The Department of Transportation has proposed an amendment to their regulations which wilt classify 
flake caustic icda as corrosive. Personal protective clothing and handling equipment should be used when 
handling flake caustic. Storage should be provided in an area which will rot allow pick up of moisture.

lam 026521
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»0IM WO V|t-OOH-w»» *«• SHfLL OIL COMPANY 
SHELL CHEMICAL COMPANY 

SHELL DEVELOPMENT COMPANY 
SHELL PIPE LINE CORPORATION

MSOS 326,320-78 

SSDS 32632-78

MAZAftD
BaT'NC

MATERIAL SAFETY DATA SHEET

tki» !•••» H t*>*+**+ *•» •»!* *»*••* *•# *••»'»» Aet •• »t »0 p«I|«
vH| #•» (ay • (**• VM — •* III •* *«r •< <•* •**» *I»|I |N*MM ***•» «•%«’* M | •••'•«■•<* «• •*«•*
ll'lhlt f'O»A0l l*» f$* MliM

SECTION I
nt»yrt(N*{* I • ***!

Jfelllnciirott.. Inc 3l.li-231-8980
Kalllnckrodt t Second Streets. St. Louis 631R7

Hydrochloric Acid

SECTION II HAZAROOUS INGREDIENTS'

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

SECTION III PHYSICAL DATA '
I9IUN6 AO»**T 1 r» IIIC1I1C 6MV1TV iMjOatu

V4*0* MCDuRf NNNfVOilTai
•V VOkU«(«M • *

v*»OA 0(«||7T Ililan 1 ■!’,*

___________ 1______________________________________________

SECTION IV FIRE AND EXPLOSION HAZARD OATA
f*4»- »*<»t (UsA^vst^l lvs«s«ilsf l **•.*»

ttt.Rtw't*.** *•(»*

M«iH fiMfnl

vnWit Ml Ml UMim uimt

>Wi/W If &>»U 0*1 Cm*

LAM 026522
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r»«« *»»♦•»*< _!»•••« Nt. 44»Rl!R? : ’ ui) iloiS) '

OCCUPATIONAL SAP ETY .-4 HEALTH A OHIHIJT RATION

MATERIAL SAFETY DATA SHEET

P»>« Mr. OIHA-M 
«•, III!

SECTION 1

KALLINCKRODT. INC.
|U|»Ct»«Cr IUOmOM NO.

sum-mo
• 09MSS (**«*#«, St*0*t. C*f>. Sl«U, ..tztrt, u>i UALLINCKROOT S SECOND STREETS. ST. LOUIS. HO. Slit?

CMCUtCAV NAME AMD STMOMYMS
Hydrochloric Acid

| INAOC NAUC AMO SlNONTWS

Chemical Family
_____ Inorganic acid_________

j ionul CHl^eoueouR solnl

SECTION II HAZARDOUS INGREDIENTS 2
hints* preservatives, «, solvents tlv ALLOTS AHO METALLIC COATlMCS TLV

(u«;»o
rict**rs • *M U(T*l

WtTAUlC COATINGS

9IU(A UllAl
nut COATING 0* CO»f fiu»
OTHIAft

HAZARDOUS MIXTURES OF OTHER LIQUID!. SOLIDS. OR CASZJ TLVIU«»n>
I:

StCTION 111 PHYSICAL DATA
• 0»k'*0
VAW rtissun I*** MftJ

s»icihc c»*vir» iNao*u

HRCIN1 VOLATILE
>t ypium «\i

■4.1ft.
100

VA’OAOCNSJTV tAtA»l>

SOVUS'UTV IN »AT|I

(VAPONATION NATE
i water =,, •boot

Infinitely olaclblel
fj >H|ilUCI AN0 oco» ,, ’ . • ' , . ... . . '
H------------------------------- Cle«r, colorless »olutlon. pungent odor of bvdroeen chloride.

* . rS ' feCTION TV FIRE AND EIPIOSIOK HAZARD DATA
PLASM AOMT IIAAMnMI TLAUUASLf LIMITS

1 UIIN6UISNIN0 MEDIA
Acy ngdia auir*b\* for the Rtipporfclpg fir#.

AAOCtOwAlSI SAICIAV IIAE MCMIIAC AAOClOwAlt
i Vgar ftilL preZggHvg etntMf»y •«! gnnftirAi! brgafMry appavagniN.

• UNUSUAL HM AN» tiA.OSION HAtAAOS 
•Cnn»»r» r>r»l« byilrnfen uMrb fnTT* e-»pTn«fyA -<ypiire« tlH< »tr.

lam 026523
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' 1 >4lfe*M»OlO l«»tl VMUt
..5-Pg.ff ■ a

iMicrs ©* ovtM**osu»i ...
Concentrated tolutloua causes severe burnt# pertaMpLyliutl daaage cay occur. j
rSalaHon! Couth. choVlrg. lnflaraetoo of respiratory tract. Inaeitton! corroar fa 
ittano &Ma mui aid noctowus A« na...a« . «ia«777^. hiv*t»ciHct 4NB »»mt aio Moctow«is c£ £*jCoua cecbraces, nausea, vooltirg, diarrhea

1 Hr ■»a«1 vaafa veil for l«t nlntte.a vlrti vater. *
f Trr»r*Hon «r>4 Irbelatfont ggg physician.___________ ‘ - - - -- ----- --- ------ -, >#S»« ** ' . A • *'' f ’ .... • . M . 'V .*»•• I.M • f *f*’.>* • •• ■*. ,e -■ w» t* 4>'f • a

.
. . - • * *

s *: r - SECTfO.’i VI ■ REACTIVITY OATA V'-v.
*>.•!«. ITT UNJTAttt COAOmONltOAVO:D . ^

STAHI _x__
-

! INCOMf^TAUvnv It
AsfjLflPd EKtfllt.

>MA*A»eOul OlCCu»OSiTlO« MOOUCTS «
Turga ot hvdrg»gan chloride and hvdrraetL In contact vlth re tala, chlorine frog oxldl^fca

NAfAAQOUS WAT occu»
^OWYUtAI2ATlO>*

«Hl NOT OCCVA ___z____

COMQITlQNS tO AVOID

> .■<. ' -1 • .^-lJ_ *---*- 1 ■ ■■ .^'.-h*-^ I

V~.- sscTiOfi vii- CQ'v^V^bfess^/ ..
Z= tu«1 to H »M»> IN C*« MAT(«t*l it MU AMO 0« tfiutO ...
|I Cover contaminated surface vlth sodlua bicarbonate or a soda ash, staked line nix -tj
h Cure(SQ"jO)* Hlx and add vmr If necessary to fora a slurry. Scoop up ilm7 anfj

>vash dovn drain vlth excess vater. Wash site vlth soda ash solutions
up ilm7 and**

WAitt 0‘S^CSAWITWOD .
Asa sickly Co laTge votuma of agitated solution of soda ash or stake line. Add N 

M neutralized tolutlon to excess ruanlng uater to sever. A3 an added precaution, theH 

0H s ^rtV cy jJ.g^djVlfh^protfetlve tod f t^fd wjth eft|oee<3_re^|»

_______________________SECtlOU Vl» S?£CLf.L PcOTECTlOa irC.-ail'-ATlO-V "v V. ;• .
.1V,«.0..»0».C!I0N(V../,.,^ KzsV with acid vapor canister or self breathing 
73TIZZ | ioc*i HH.usr i I *»‘«**«-

*-*•*■-

apparatus
VtMItUUtO* lOCAitlMAUTT , . mctAi

uicH.Nic.ix OTKIA

1 MOT(C1lv( OiOviS » .. I trt a*ot<ction
aubher | Cogg.le* I

» othia AAOfte rtvi couiniiMr . .
Rubber auie or lab co^t«

/u.Vw.; r^^rriiT.rrLVC^.. r z. ■ r?r<r
’^tecTfciTa -Vw^hscAuvicas'

»; '« «’»««»"^ot.N6 aao ».W"4roteec~ «gaintt physteal ^; "store tV, ' ^

cfcool, veil vtstUttci place, teparate from all oxidizing agent*.
£,> oimi* .■(CAunoss

r z*vr:*!rvi SKI

LAM 026524
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T
l'

*• SHELL OIL COMPANY 
SHELL CHEMICAL COMPANY 

SMELL DEVELOPMENT COMPANY 
SHELL PIPE LINE COPPOPATlOM

MSDS 313,740-78
MATERIAL SAFETY DATA SHEET

•* «M M <»«•»**•« *r •• «>m »*• S«'h» *«» P«tN ••
!•* |*T ,««••«* UM •* »III»IWIMW t1 M •« K»f ,«l •* l»>| <»* »«f K'MM «•#« #♦ ««• •»««*

lim.ll rM»<1 <M **»M HVM

. SECTION 1

011a Corporation
1 lvCH(»(t T(v(».oe| «| .
1 (203) 777-7911, Ext. IU30

‘’’"‘SeseaxclnfeaterT’Vf*? tyfncfester Avenue, New Haven, CT 0650b
»tM| H| »*•«•**» hydro'fLuoric acid

Ca|k»iC*l ro«*ww*

SECTION II HAZARDOUS INGREDIENTS *

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

SECTION IV FIRE AND EXPLOSION HAZARD DATA
l|*M *»•* (MsiM mNI

(■r<atwt|«»4 MKM*

»»M*H '*•( *»«■?••• MMIMM!

orl781»

SECTION lit PHYSICAL DATA
•OiimS I9<»t 1 *t 1*CC*>»C ClAViTT iM^aH

(mN|| I VOkATlil
! vocumk .-.i

OK*»»rr i to* ***(1 t Ml*
Ml tiT|l 1

___________ 1_____________________________________________

tLS

7u
pT

•M«**W lr M«l| Q.f C*

LAM 026525
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CMfiim
USCAKCH CENTEX • m WINCHESTER AVENUE. NEW HAVEN. CONNECTICUT 0SS04

Telephone: (203):777-7511, Extensions 11x30, 1731i

MATERIAL SAFETY DATA SHEET

' SECTION II HAZARDOUS INGREDIENTS

KftESCftVATfVtS. 1 SOLVENTS ft TLV ALLOYS AMO METALLIC COATWCS ft TLV
<U»*«a)

• trju**rs IASI UITAL

• ATAiTST Aitovs

VtMILlI UITAVUC COATINGS _

SOt*l«T S Ftlifft MITAl
^U'SCOATlNC 0*1 sM* fill* ►

Aoomvis OTHfAS _

OtHCHJ

H&ZAJtOOOS MIXTUKSS 0* OTHER LtOUIOS, SOMOl, OK GASES ft TLV

. SECTION 111 PHYSICAL DATA V v
loaiNC roiNT ft j 19.A°C S'ICIfK. U.XVITY IN,0=11 liquid 0.98
VA^oartiuuM ■>—x§^ 400 nn Hg at 2.5°C MACIMT VOOTltf 

•V VOtUM< • N.A.
VAAOS OiNSITT lAllt II . N.A. tVA»Oft*TtO» .1 . 1» N.A.
'oiw.m in »»>n complete

MNiMKcu-eiCOM colorless, fuming liquid

............. ' i ' - 1 ' ■ 1 ■■ .....................
■SECTION IV - FIRE AND EXPLOSION HAZARD DATA . • *♦. • • •••»? * ••

fUlH ,OIHI MMMI N.A HAUVASIk UMll> t«l Vtl

C02, foam, water
WlML TM( NiOClOUAII .. .

W « A •

uxvuwi fill MO IIHOfKM «V»W un . , .______ HP attacks glass or stoneware
in ptascic, wax, paramn or lea a containers.

Store only

LAM 026526
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SECTION V HEALTH HAZARD DATA
lMatSMOiO HMII v*n.» 2 pp-n . • ••

uncioi ovirii»ow»» Vapors and liquid are corrosive to tissues. Chronic

exposure may cause fluorosis.
iifv t*oriuctoui($

xi spilled on SKin or In eyes, flush with flowing water for 15 oln. 
Ingestion - give magnesia, chalk, milk or egg white. DO MOT INDUCE
VOHITII.'C. Inhalation - remove to fresh air. 
physician ir-.edlHoly.---------------------------------- ■----- -—

For all above, see a

SECTION VI REACTIVITY DATA

UNS1AKI
t tViOtU0:4$ TO 4V0«0 -

STAtll , X *

tNCOM’ArASHirv oxidlsing materials r vA //in o <.

majaauch** orroM»osmm« »*oo*jcts toxic fumes of fluorides

HA/AKO^US WAT OCCU*
CONDITIONS TO AvOlO '

r<h»V» Vl/AliOl
WILL NOT occu» X

SECTION VII SPILL OR LEAK PROCEDURES
IM>»TON I-.,- »t.Ji I>*itiiMf o-Wearing protective equipment, »"

slowly neutralize with alkalies and/or flood area with copious

quantities of water.______________________________________________________________________
*»sri r>.\aoji^ i-itwoo Neutralize with alkalies - bury in sanitary

land-fill. ~ '

SECTION VIII SPECIAL PROTECTION INTC.n..V.ATt0fJ

H«Vi«*a’e3eemr'i'aHl*dter of soda lime and activated carbon.
VfNnvATIOJa LOCAL f&HAUSt ^ SOCIAL

MICHANICAL^smO , OTH(«

noucTiv& clovis neoprene 1 l^oggj.ce,3,*(splesh shields)

IWItffW'BfiiHiSr*'* suits In areas of larre soills. Aorons (neoarenel

SECTION IX SPECIAL PRECAUTIONS
r»lt Aulionk IO M UMN m manounC a no SIOWW. . • • •

Store In cool, dry, well ventilated place.
OlM|j PiiCAUfiOM •

Information furnished byt Dr. John H. Wedlg
Title:
Company:
Address:

Toxicologist 
Olin Corporation
275 Winchester Avenue, N'ew Haven, Connecticut

'Date:. 2/9/72

055c'd
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aoiart» f«»** »»-n««<M >• 1111 SHELL OIL COMPANY
SHELL CHEMICAL COMPANY .

SHELL DEVELOPMENT COMPANY C ifcO
SHELL PIPE LINE CORPORATION

MATERIAL SAFETY DATA SHEET

Ratihg

InloimtiiM #n 1M1 fwm la Lmlihia uMl laf tho arrpaia of toaalinKfolm PfOmpitiaail Safaty too HoallP Act of 19 70 tup utct nft' So 
triad Iff Iff trwf ayaau. UM O' alaiMilaffM of aM or any part of pit information for any otfiar pyrpoao may raw1! In a al oration of lam or com r 
atlfyta iravaat for la fat Milan

SECTION 1
MA»V*ACt\|AC**S MAMS

Shell Chemical Cornrtnv
iwticthcv *».

713-h73-9U6l
S»rw9t, Ci*r» S*9f*0 «W ZIP.Ca/*) 

One Shell Piets. P. 0. So* 2ko3. Houston. Texts 77001
CnEM.OL *>AMS.AMa S^JaPMS

Ethyl AlcoKOl/Sthsaol
1A*01 ftAMC

Alcohol | CH^CHgOH ’

SECTION II HAZARDOUS INGREDIENTS*

COMPOSITION \ species
LO © LCjj

0»*l c©*ec»r«AVio«
PiCMSNTS

catalyst

VCMIClC

SOLVCMTJ
100 Ret 13.6 gn/kg

AOOiTiVCJ
Ret eo.ooo -

23.000 ??V. ■>0
©TMtAS .

SECTION III PHYSICAL DATA
IOIUN8 A5IHT

172
SACCiriC CAAVlTY *

0.70
VAPOR PRISIURf imoHj) g gg0p

At
pcaccnt volatile
•BY VQLUMS <-,» 0

VAPOR DChSITY IMtoli
1.6

CVAA3*AT)ON AAT£
<-J3UAC-------- 1.6

SOLUAlLirr IN VATCA .
100S

APPXAAntaCC to9 3=34
Colorless, tohlle liquid, pleasant o3or

■Madifiad Ay Shaft Off Company

LAM 026528
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tctiit '< j'lnumx
Anesthesia, causes, headaches, end dltainess. Mar cause sor.e

dehydration of the skin.
r.tsr 4.a >e«g><u

Rccore vtctia to fresh air, give artificial respiration If

breathing has stopped.

SECTION VI REACTIVITY DATA * • '
JTAftlLlTV vairiKi • C4«9.7l0«l T0 Aft«lO _ , ,

Sharks end octn fleze.
»T*lvC . * X

strong oxidiring egant*
«A2>a:cuft o<C€*4^oa«t o* mcowCTs

haxaacous

^OUVMC^lZATlOH
WAT OCCUA

C0«0ift0*ft T9 IVQift , ‘

viu »o* oceui X

SECTION VII SPILL OR LEAK PHOCEDUP.ES
s:<?i to ic taxci i* Ciit is iiLima o» i;iu!3

flush vlth water, avoid contact vjth soarks

cr open flcce.

«iir[ a*s»si4L Mtr,9s
flush vlth vater or controlled burning. Do not flush Into a confined

SECTION VIII SPECIAL PROTECTION INFORMATION
a»fif>T:»T *7?*i .

*n*rV rr* nT-r»-fr
VCxTU.ATlO.’ft • LOCAL tSMMItf ^ . . *

Desirable
IfCCML

. As required to calntain TLV.
or***

rxortcriec cs,o»t» _ . . . 1 erf aosTKTiea ^ _
Rubber 1 Goccles .

•tmca fftortcriTi (NifMcrn

SECTION IX SPECIAL PRECAUTIONS
T9 If Ti<h la Ml ivoU #1 •-» r.~ r"i— «■

attack alualnun at elevated tengerature.
et»t«

Handle as flemeble liculd.

0. M. Sheets
7.Z» ..«> .

Shell Chesleal, Ccr.^&nv
nc«.irj»c
».?t October 1971____________

••t t* • -r♦*
ill 
»»»:
»<*a
• • »*!T4***l»W«»|,

it» ia ••

*>i4«*n •n»»%i.r*.>?* a* t* sam $• :»<•:
a| MiiiMtTlif (*.ll« I* r«| If •(»!•«•>’.( I**l*»
lent mi t»r o*ti(s v* *• »r.fa«*o i* •*** i»a».

a.if, «(%»•« Alt^Mlt *• Alf*«afi|A-TT »>l l*«»f t» *M*U •s »i*a»h» Mtiwtrr.i ** t»i? »r t*i «*••
(1 if aOMstKI »a»tT* f«)CI»*ll »«C fftlV«»ft*t fftlfal**

LAM 026529
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RATING

Material Safety Data Sheet
Shell

ft’U’M.J |9*79)

Information w* tfiH form •» »©ft»y for the pwrpOM of complimi with tHa Occupational Safety and Haaflh Act of <970 Kid th|N not be
vied for any otHor purpoaa. Um or dtuominotion of atl or any port of (hit information for any othK purpoaa may rttdl in a violation of taw or eon* 
itituta o^oundi lor toga* action.

SECTION 1
MANUFACTURER'S NAME
Eastman Kodak

EMERGENCY TELEPHONE NO.

ADORES* INUMfttn. STRICT, CITY, STATE, AND ZIP COOC)

CHEMICAL NAMK AND SYNONYMS TRAQC NAME ...
1 *iO-phenanthronne

CHEMICAL FAMILY .
MANUFACTURER'S DATE OF ISSUE: 10/9/73

SECTION II INGREOIENTS
co5# LC*>

ORAL I OCRMAL CONCENTRATION HOURS

1 1
. THIS PRODUCT IS A PURCHASED MATERIAL.

SEE ATTACHED MATERIAL SAFETY DATA
/

• /
i

SHEET FROM THE MANUFACTURER.

SECTION III PHYSICAL DATA

•OILING POINT <*r> SPECIFIC GRAVITY (HyO • )|

VAPOR PRESSURE (nmhtt PERCENT VOLATILE 
•Y VOLUME (U)

VAPOR OCNSITV (AIR • k) EVAPORATION RATE .
1 • II

SOLUOILITY IN WATER

appearance anoooor

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METmOO USCOI FLAMMASLC LIMITS LEL UCL

EXTINGUISHING MtOIA

special fire fighting procedures

unusual n*e ano explosion hazards

026530

WRC 210-80 ABS-056661
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* 903289

EASTMAN KODAK L.OMKAW 
APPROVED BY U.S. DEPARTMENT OF LABOR 
"ESSENTIALLY SIMILAR" TO FORM OSHA-20

MATERIAL SAFETY DATA SHEET
SECTION I

PRODUCT NAME:

chemical namEi 1,10-Phenanthroline 

FORMULA. CH:CHCH:NC;CCH:CHC:fel:CHCH;CH- HpO 

manufacturer. Eastman Kodak Company

S***1 1 g. and 5 e-

ADDRESS. -3U3' State Street Rochester, New York IU65O

FOR INFORMATION ON HEALTH HAZARDS CALL. (716) U58-1000 ext. 65556

FOR OTHER information CALL. ^71<*cxt^72g77 I INfORMATION effective AS OF. October 9, 1973

SECTION II HAZARDOUS INGREDIENTS OF MIXTURES

PRINCIPAL HAZARDOUS COMPONENT (S) % TLV (Units)

. *

SECTION III PHYSICAL DATA

BOILING POINT PFJ SPECIFIC GRAVITY (H,0-l)

VAPOR PRESSURE (mm Hj.) PERCENT VOLATILE
BY VOLUME (%)

VAPOR DENSITY (AIR-1) EVAPORATION RATE
( . .... -T)

SOLUBILITY IN WATER soluble in about 300 parts water . '

appearance ano ODOR white crystalline powder '

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (M«*nd «*4) FLAMMABLE LIMITS 1*1 U*l

extinguishing MEDIA CO , dry chemical 
------------------------------ - 9’ *____________
SPECIAL FIRE FIGHTING 
PROCEDURES

is
R

V

R!
JS

VI

PR

"o’
EO

PRI
IN

OTI

UNUSUAL FIRE AND 
EXPLOSION HAZARDS

lam 026531

WRC 210-80 ABS-056662
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SECTION V HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE

EFFECTS OF OVEREXPOSURE

None assigned by A.C.G. I.H.

Appears to be of low hazard to health.

emergency and first aid
PROCEDURES

None appear Indicated.

SECTION VI REACTIVITY DATA

stability UNSTABLE CONDITIONS TO AVOID
STABLE X

INCOMPATIBILITY 
(Moterioh to ow'd)
HAZARDOUS
DECOMPOSITION PROOUCTS toxic fumes
HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
Moy Occur Will Not Occur

X

SECTION VII SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN 
IN CASE MATERIAL IS 
RELEASED OR SPILLED

Remove all sources of Ignition. Nearing suitable protective clothing, 
sweep material onto paper. Place in fiber carton. Incinerate. Wash 
spill area veil with soap and water.

WASTE DISPOSAL METHOD Make up small packages in paper or other flaraiable raterial. 
Bum In incinerator. State and local lavs take precedence.

SECTION VIII SPECIAL PROTECTION INFORFAATION . .

RESPIRATORY PROTECTION 
(Spicily typt)

VENTILATION LOCAL EXHAUST SPECIAL
MECHANICAL (gfffurrol) X OTHER '

PROTECTIVE GLOVES „
rubber

EYE PROTECTION ^ ^
safety goggles

OTHER PROTECTIVE 
EQUIPMENT

SECTION IX SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN 
IN HANDING AND STORING

OTHER PRECAUTIONS

tP* iDiti

LAM 026532
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*

SMELL OIL COMPANY 
SHELL CHEMICAL COMPANY

Smell development company 13 DS NO. 30221-78 
SHILL PIPS LINE CORPORATION

3<>t, 2/0
MATERIAL SAFETY DATA SHEET

mazaro
RaTIhC

KF?A
•• Kill I| ••••*« H* IN •* «•»*••*••**• wM MI« S«l«lf »»••» Nl ft* tv TO »"• i»»il p»( ft#

u1Ig ff, ftiy •ft* Ul« ft# iuXWiMIfR ftf ft* ft# |Af ft«#1 ftf |A>| fft# «*y fttftft* »**wN m* ft «*ft*ftt«ftft ft# l«* **«•<*
K.h.11 *•# *••#* MftM.

SECTION 1

Union Carbide | 3oU-fiiA-3l;87
i»o«niiw«P>k#». C**r. Zf*
270 Pari Avenue* nev York. Sfew York 10017

iiw( mV |v«v«vm| 1 1«0( »M( .
[ Ae»tlc Acid*. Clidal________ ...

(■ImiCH

SECTION II HAZARDOUS INGREDIENTS*

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

SECTION III PHYSICAL DATA
IOilnC P&ml 1 #1 MIClFlC 6MAVITT IMjOwtl

V**»0« J—*Hf| »MCImT vOkAVilC .
• ▼ VOlUMf I’.l

VA»9M 9Ktf«YT (ftiftarll Ctf*»0«ATiOH MATC
1 all

SOCWVik'^V ft * T t ■

A##t4«*«CC <-0 C29*

I
I

A

f
Is
FI

E.
M

S?
PP

SECTION IV FIRE AND EXPLOSION HAZARD DATA
K*»m *ft*i (N<M **NI rt**M*Hf !»«#■*! L#» u#i

| Mtfti*

iMim '*•( ti(#rwi meiMMi

»»*t Mi umiio# Minn

*MWAW .. IkNI ai C-NN

LAM 026533
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miEflJjJL SAfreiry \ii\U\
U.S. Owifimw! Libor **C«t*nt>oHy Slmtlir'* 10 Form L$l-OOS4)

PRODUCT NAME: ACETIC ACID. GLACIAL

CHEMICAL NAME: Ace tie Add CHEMICAL FAMILY: Adds

FORMULA: CH,COOH MOLECULAR WEIGHT: 60.05

SYNONYMS: Ethanoic Add; Methane Carboxylic Add

BOILING POINT, 760 mm. Hg 117.9*C. (244.2*FJ FREEZING POINT 16.7 *C.

SPECIFIC GRAVITY (H,0 - 1) 1.0512 at 20/20 *C VAPOR PRESSURE AT 20*C. 11 mm. Hg

VAPOR DENSITY (air - 1) • 2.1 SOLUBILITY
IN WATER. % by wt. Complete

PER CENT VOLATILES
BY VOLUME 100 EVAPORATION RATE 

(Butyl Acetate* 1) 0.97

APPEARANCE ANO ODOR Water-white liquid; sharp odor.

^ - e^tj^—e. W. W ^ 41, _W A H-WJWf V I. |w*

MATERIAL

-

TLV (Unitsl

Acetic Acid -100 10 ppm..

(See Sections III through VIII)

.. j ■ jll«^uyjw—itJ{z*~r*!n*:>Tr.ir^i .». \ '..'.'JV/M

FLASH POINT 
(test math od!s)J 106 *F. Tag closed cup ASTM 0 55

FLAMMABLE LIMITS IN AIR, * by volume LOWER 5.4 UPPER 16.0

EXTINGUISHING
MEDIA. Us* carbon dioxide or dry chemical for small fires. ’

Use alcohol foam or water spray for large fires.

SPECIAL FIRE FIGHTING 
PROCEDURES

Fire fighting personnel should be cautious of irritating vapors that may be evolved from an 
acetic acid fire. Personnel should be protected by self-contained breathing apparatus ar.d
complete protective clothing li needed.

UNUSUAL FIRE ANO 
EXPLOSION HAZARDS Non*

304/744-3487
THts oymbif rt *v»*l»N# d*vt. nr^hi*. tw**k#«di. and hoftdjv*. .

*r*4# umo Ciiwi Ca>aaraMw iHnw ** r» cm emUAol •*•**■* aro Uc*M tr* e* oa-Mo^o *iytu*o >0 »»ow 0/ «..*'«* o»eorn imd r*o ww
ciRawiw. N —a whhin » o piwvir o» nyimaw *o> c»»o» C»» w Co*j»»«» rttsor;»w» Tr.t« r# •*w mn !t>r Kti« :rpv;d,i<i.'R.
oma^tiQR *+ 11 n» urn »« Any woo •» an# na ih A'ymw am w c«h»owk >y r 0 wr taww ietort>mi«.» «;io»‘r 'tir-M. Sau

UNION CARBIDE CORPORATION . CHEMICALS AND PLASTICS • 270 PARK AVENUE. NEW YORK. N.Y. 10017

■ LAM 026534

wrc 210-80 ABS-056665
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r

• i

■ • • • ,-s ■ •

THRESHOLD LIMIT VALUE 10 ppm. ACGIH (1977) OSHA CFR 29 1 1000 Table G1

EFFECTS OF OVEREXPOSURE _
Contact with skin and «y« causal burns. Breathing of vapors cauias coughing. ^

chest pain, and irritation of nose and throat. May cause nausea and vomiting.

EMERGENCY AND FIRST
AID PROCEDURES

Immediately flush skin and eye contact with plenty of water for at least 15 minutes.
Get medical care for eyes. If inhaled, remove to fresh air. Give oxygen if breathing is 

. difficult. Call a physician. ,

(

STABILITY
CONDITIONS 
TO AVOID NoneUNSTABLE STABLE

— V

INCOMPATIBILITY 
(materials to avoid) Avoid contamination with alkalies, amines, and nitric acid.

HAZARDOUS
DECOMPOSITION PRODUCTS ■ Burning can product carbon monoxide tnd/or carbon dioxide.

HAZARDOUS POLYMERIZATION
CONDITIONS 
TO AVOID

(
None • 'May Occur Will not Occur

-- V

STEPS TO BE TAKEN
IF MATERIAL IS RELEASED
OR SPILLED'

Wear suitable protective equipment.
Collect for disposal. See Section VIII.
Toxic to fishl Avoid discharge to natural waters. .

WASTE DISPOSAL METHOD Incinerate fat a furnace vdtere permitted under appropriate Federal. State, end local regulations. 
Some supplementary foet may be required for burning. .

LAM 026535

WRC 210-80
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respiratory PROTECTION 
(specify typel Frtsh-eir mask in confined areas

VENTILATION
LOCAL EXHAUST Preferable SPECIAL ___

MECHANICAL
(general) May not be sufficient OTHER ___

PROTECTIVE GLOVES ' Rubber gloves PROTECTION Vapor-proof goggles

OTHER PROTECTIVE
EQUIPMENT Full face mask. Impervious apron, eye bath, and safety shower

ACETIC ACID, GLACIAL

PRECAUTIONARY LABELING
OANGERI CAUSES BURNS

HARMFUL IF INHALED
COMBUSTIBLE -.

»

Do not get In eyes, on skin, on do thing.
Avoid breathing vapor.

' Keep away from heat and open flame.
Keep container closed.
Use with adequate ventilation.
Wash thoroughly after handing.

FIRST AID: In case of contact, immediately flush eyes or skin with
plenty of water for at least 15 minutes while removing contaminated 
clothing and shoes. Call a physician. Wash dothing before reuse.

If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. Call a physician.

FOR INDUSTRY USE ONLY

OTHER HANDLING ANO
STORAGE CONDITIONS

Waste streams containing acetic add coutd be diluted and neutralized with caustic.
The neutralized solutions containing sodium acetate salt should be amenable to 
biological degradation. Aqueous solutions containing 500 ppm. of sodium acetate 
have been degraded in aedimated laboratory bioiogieal systems.

LAM 026536

WRC 210-80 ABS-056667



r*o#
fO+M k) IIXC1 • * fMZU. OIL COs»?AHY 

SXSLL CHZNICAL COXFAHT
SHZLL t>*V5L0>*JXT COMVAHT K5D8 KO. 30052-78
SXZLL tt?Z LIXE COKZOZATIOM o

OoaJ5»*

MATERIAL SAFETY DATA SHEET

MA2AX3 
ft AT I* S

K??A '
Int^<r4l>f« f* A4 I#.— I* I***. *3* »*• »*’»«* c' (—’P'.t'KI ->t>* IN Oil vfr ll-«*>< Slfm iN ll*H|li All »* l*>® 1*1 »*••*’ n»l N
L , - f ||f #«T t;«|f |«||NI Vw I* Awi*|l|H* l*| N*l •' U*| Mln/NklR l|l I* f •IM* Iv'f IM INI rM»>« *** • •• 13— •*(**
«IMa |/*v*A f*» IISX A<'*^

' SECTION 1 ‘

Olio Chsnicals
1 fCvt»*>t •>.
I 203-777-7Q11

»»i!>w^'K!*#•*». C»>r. J'***. 2t* Cft^i
120 Lons fcidse Bo»-d- St»-ford. Connecticut OoOnli *
(•2m»:*; *A«*f M> |«ft»ftTi«> «*Of k»N(

Bui fur ic Acid

SECTION II HAZARDOUS INGREDIENTS*

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

SECTION III PHTSICAL DATA
IO*ilMC »9«tftT | ft Specific CHAVITV IN^Oail

VA»9* hpM|| »imcc*t voiatu i
VOVMWI IM

VSPO* OfftSi^T iSIOati Cva»0*aTio* «*tf
• Nil

MkW»lUYY in **?»•

SECTION IV FIRE AND EXPLOSION HAZARD DATA
9t«*» F#*at 4

Mu

Mii«H 'IX ri»4?i»t r*9<IN*n

»)>»• MtX»»
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mm fc&uAL
nr*" 17 11 H£W*

ĉ
.<">■01"—I * >T*«0-»R»

section i

• V*»fc9
Ar<f . ro*»^w* ..

«>so,
| tB*aa *>\Ht

» » w»l
fr-C 1

[ A99A Ui (AMP*. Wl, **« **' UA|
1 m ui i^y. •«_(, k-fw. :«p^vH,ffe>A

| iMiicintv riamwMi

SECTION 11 HAZARDOUS INGREDIENTS - ‘
. CO**ro*Mr 0 nv • lUr COMro^tnt % lb*

HO>t»«wl>Mn«aUO* ornU U0»**».JOU9»-O» tail* ,

conctivi Atrm o*Mki(it4U|«*«r^n

SECTION III PHYSICAL DATA

HKTX ^**1 \mf} «j/9«riuuvii|—(•»! Q 20°C 1 riKtuvoumt.. ,•* votvMi i«i unknown

*OA»-Cr9***r (*r) • 550 »«o»oi-rt«rK*ij.ii Unknown lnrM4Tio«t*u
1 • *1

kicpx c**wn

O
D kA Coaolete 6fN(l

A»rUia*<i oA OM*
Colorless to cloudv liouid and no odor. • . %

f

\

SECTION |V f IXS AND EXPLOSION HAZARD DATA

T=*=FI fUMAIHI IIMT)

^C^Tt<»10Ci9w»0
Coci tank with vater if exposed to fire.

bHUUM mi a>d uneven n«iu5i *
'Explosive coaiir.tr>>- 'nn of hydrogen oa< run p.r rnovtar g naf-pT 't,nVs contain­

ing acid.
SECTIOM v health haiatd data

iMiaiwo»ii!>«i»M Rapid destruction qt tissue on.conte.ee, severe 
burns, corrosive to siu-n, eyes ana nucous ceaoranes.1 gg/a->
Respiratory Irritant.

lM«<£«Taj»9^4>7AlONeC19w»U • . . , . . . ,
t*y Flush with tloving water at least 15 ednutes. Call a physician lmgqlately.

"«* Flush with flovir.g vater at least 15 eimites. Call a tihvsician icniediatelv-
, r,ft

wilk
out"ooutn wicn water and give plenty ot water to orinit 1 oliovtc l>y 
of r-aar.esla:DO SOT INDUCE veaitir.r/ Call a Physician.___________________

Reaova to fresh air. Call a physician
!OtO’.6Cf

minmuw 2140 pg/ktt CH.SO.) irt i'wwi Causes severe burns

um mini laurrf Ml*a IT turn MimTW^ Corrosive
A»M IMML* non TOUITt

(*0>18ini CHEMICALS
Ot*A Corporation, 120 Ion; fedge Xo*d. Stamford. CoAArCiicvl 06904
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JTA»»VITT

UHITAJAI
co»o*rto«> to avioo - — ----- i - ^

iTATlt X Violent reaction If water spills In acid

SECTION VI REACTIVITY DATA

• r.sta^v n __________
h A1A« bOVS PKOXMlIIIOn MOMCU
il oce • ____.

NAlAtMUl^OiTKUttATlOn
*IUMTOCCti<

COndiTJOM TO AVOlO

SCCTIOH VII JPIU OR LEAK PROCEDURES

jttM TOM TAKt* |rtCASfc«Al(AtAt U MllASOOft S*UktO
Keep people frog area and flush area vltH a plentiful quantity of water ~ traces

of actd can be neutralized vlch line or soda ash.

wiWI 3'J>0»»V.»lT»OO
Neutralize with soda ash or line and dispose of in accordance with local, state

and federal regulations.

SECTION VIII SPECIAL PROTECTION INFORMATION
iu'iiaioi ncortcrio* UriA n»l
Self-contained breaching apparatus foxygen) or cannlster tvoe gas mask.

a®cal exhaust Adequate Co keep TLV in
SAfflAn V AT"!.• IfftphaMtVIMM.ATIOH
Faa^tnsLde^tuildlns

i»ti::i«Icu>u
Gauntlet type rubber or plastic-
or-:> >AeiiCTi*i iowmim
Rubber apron. hat, lore »1 mv» «l»<rr »r-d hnnr* or re—ilpfe safety siilr

ivt rr.o;ccTu>»
Cheaicel safety cop.zles and face shield.

SECTION IX SPECIAL PRECAUTIONS

>asc*v r>o^s to ec ta»<» » **>do*c ajo stos**c
Do not add water to sulfuric acid storage tank as large aiaount of heat will be

produced.
ofp-ta ?«fCAur:9*>
Do not pet In eves, on skin. on clothing. Tn case of contact. igaediatelv flush

jvlth plenty of •-?**" for IS i»t«r.r»n end t»r T»»dlral aTentfon 
■ SECTIONX REMARKS

ia«>aai>ca namwit in OiyAt>ni rf EmlrwMiiial 
Ki^m ml T»»!s>l«rr 
(20J) 777-7*11 [nl 1JS4.4H. 14)0]

Steven J. Barbee, Ph.D. 
Toxicologist

CMflHil CHEMICALS
0**« Co'^o/siiOA| IMIoaj Kid|« Road, Sumford* Comrcii(uiCo9C4

•at.: 5/16/77

t

Primed i" U.5 A.

LAM 026539

WRC 210-R0 ABS-056670


