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ADDENDA

Amendments (1990) to this manual (starting with the blue page insert) by
C. T. Smith follow p. 43. They comprise revised and added sections that
replace the original Separation of Pollen from Unconsolidated Rock (p. 26-29)
and Preparation of Clay Slides for X-Ray Analysis (p. 34 and 37) sections.
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DELAWARE GEOLOGICAL SURVEY
LABORATORY PROCEDURES MANUAL

Michael G. Kramer

INTRODUCTION

Laboratory analyses of geologic samples are performed
on a regular basis at the Delaware Geological Survey (DGS).
These analyses produce valuable information used to assist
the production of geologic and hydrologic maps and reports.
Procedures used by the DGS for analyzing wvarious aspects of
geologic samples are described in this manual. The purpose
of this manual is to standardize and document these
procedures.

Care and skill in laboratory operations are essential
to the quality of the resulting interpretations. All
members of the DGS are expected to be familiar with this
manual. All samples will be treated acgording to these
procedures unless specific exception is made and noted.

LABORATORY SAFETY

For information on emergency procedures and standard
University procedures dealing with hazardous materials refer
to the Hazardous Material Safety Manual that is displaved
for public view in DGS laboratories. For information about
radiation hazards and precautions refer to the Radiation
Safety Manual that is also displayed in DGS laboratories.

Laboratory analyses inveolving hazardous materials will
not be performed unless the person performing the analyses
has completed Right-to-Know training and has read the
Material Safety Data Sheets (MSDS) pertaining to the
substances to be used. These sheets are displayed for
public inspection in DGS laboratories. All containers must
be properly labeled.



EMERGENCY PHONE NUMBERS

FIRE and AMBULANCE. .. cecesneeanscacsacnsecsasssasscsss 911
UNIVERSITY POLICE.:.cceacieacssnsancnnscsncssascsannanss 2222
UNIVERSITY AMBULANCE. .. rs00ensncscsasssstsansacessnas 2222
UNIVERSITY SAFETY DIVISION..seevsvccscccsacscnacsons 8475
UNIVERSITY STUDENT HEALTH SERVICE...¢cctcecscvenccns 2226

POISON INFORMATION CENTER...:cccevencsnavassannsensa055-3389

GENERAL LABORATORY INSTRUCTIONS

All laboratory procedures should be conducted with
care to ensure the accuracy of the results. This will also
ensure that experimental results remain reliable and
reproducible,

Guard against contamination of samples. Make sure
samples are clearly labeled and in proper containers before
making assumptions about their origins. Clean fume hoods
and lab benches well before starting work. Be sure the
equipment to be used is clean.

Specify the type of splitting used to obtain a
representative portion of sample. The "Otto"-type splitter
is preferred; quartering is acceptable as an option but it
must be noted when used.

Place processed samples in proper containers and label
them with the DGS sample number and the type of process
used.

When weighing sample and reagents, use powder paper to
ensure accuracy after weighing. When using small portions
of fine-grained material, powder paper ensures transfer of
all weighed material from the balance.

Keep careful notes when processing samples. Use data
sheets when possible. Record all observation pertinant to
processing.



SAMPLE NUMBERING AND RECORD KEEPING

General Procedure

To enter samples into the DGS Sample Library and
database, first plot the site where the samples were
obtained, either on the DGS base maps in Room 103 Penny Hall
{for samples from borings or wells) or locate the site on
the appropriate topographic map gquadrangle (for outcrop
samples). Then, f£fill out the appropriate sample catalog
book {(on a shelf in Room 103, Penny Hall) and annotate the
sample numbers to an appropriate well schedule form {except
for outcrop samples) as detailed in DGS Special Publication
No. 11 (Instructions for Preparation of Delaware Geological
Survey Data Base Schedules, Talley and Windish, 1981)}. Well
schedule forms are in Room 101 Penny Hall. Completed well
schedules should be given to the DGS Secretary in charge of
data entry who will make provisions for entry into the DGS
computer database. After completing entries in the sample
catalog books, the books should be returned to the
appropriate shelf in Reoom 103.

Sample Handling

Samples should be taken to the sample receiving roomn,
(Room 019, Penny BHall Annex I) and one of the DGS
technicians should be notified of their presence. all
samples should be properly labeled by the person who
obtained them to ensure accuracy of labeling. Unlabeled
samples will be discarded. Wet samples should be air dried
before storage. All samples (except cores) should be
transferred to the one-pint, 1lidded, paper containers
stocked for uniform storage size. Paper containers should
then be marked with the sample number and sample depth. The
containerized sample should then be placed on the
appropriate shelf of the DGS Sample Library (Room 018, Penny
Hall Annex I}.

Core samples can be placed in the paper containers if
the size of the core permits. Larger core samples should be
placed in a plastic or wooden core box. Numbering and
labeling are the same for cores as for other samples, except
that the top and bottom directions of the core are to be
marked. Cores are also stored in Room (18, Penny Hall Annex
I.

In all cases take care to avoid contamination of
samples.



Catalog Book Entries

Determine the proper book to use by distinguishing
initially between in-state and out-of-state samples, and
then breaking down the in-state samples according to their
method of recovery (e.g. cores, ditch-auger, or outcrop}.
Use the criteria in Table 1 for entry.

Table 1. Sample numbers corresponding to sample types.

Sample Type Sample Number Series
In-state: cores 20,000
In-state: auger-ditch 80,000
(continued from 30,000)
In-state: outcrops 40,000
Qut-of-state 50,000

All sample catalog book entries should be as complete as
possible., As laboratory analyses are performed on a sample
the sample book containing that entry should be updated.
Qutcrop samples should have the latitude and longitude of
the sampling site entered in the sample book. Most cut-of-
state samples will not have a DGS well number, but they may
be referenced to another State's system.

The infeormation to be entered is:

1. Sample number: Assign the next unused number in
the book's sequence to the sample.

2. Date: Record the sample's date of entry into the
books.

3. Location

a. Delaware 5' gquad - the S5-minute topographic
quadrangle of the site where the sample was
obtained

b. Geographic location - the most exact

descriptive location of the sample's site of
origin (e.g. 10 feet north of a specific
crossreoad).



8.

10.

Well number: Record the letter-number designation
of the sample's site of origin as plotted on the
DGS base maps. This is not entered for ocutcrop
samples and can not be entered in for out-of-state
samples.

Depth below land surface: Enter the depths as
accurately as possible, although a range of depths
is acceptable (e.g. 4.5-6.0' for a split spoon core
sample; 2-4' for ditch or auger samples).

Land surface elevation: If available use surveyed-
in data; if not, use elevation data from a
topographic map.

Sampling method: List the method such as augering,
ditch sampling, hand sample, split spoon, Shelby
tube, diamond core, carbide core, etc. by which the
sample was obtained.

Project: Specify the project for which the sample
was collected. If the sample is not associated
with a project, enter "DGS" to indicate general
information gathering.

Comments: List pertinent comments about sample.

Laboratory operations: List tests done to samples
(e.g., micreofossil separation, heavy minerals, size
analysis, etc.) as they are completed.

SIZE ANALYSIS BY DRY SIEVING

This method is used when the sample is of such a
nature that aggregates of clay will readily break up and
pass through the sieves. If the clay cannot be
satisfactorily disaggregated, employ wet sieving.

Sample Preparation

Select an uncontaminated sample of approximately
100 grams.

Dry the sample in an oven at no greater than 60°C.

Record the weight of the sample to the nearest 0.01
gram.



4.

Disaggregate the sample by gentle crushing of the
clay and silt aggregates. A rubber hammer or
pestle should be used. Be careful not to break the
natural sand grains.

Seiving Procedure

Weigh each clean, dry sieve to be used to nearest
0.01 gram.

Place sample in a nest of sieves made up of

2000 (y) micron
1000y,

500y

250y

125y,

62y

{unless otherwise specified). Be certain that the
sieves are clean.

Place in Ro-Tap (or specify other shaking device)
for 10 minutes.

Weigh each sieve again and obtain the amount of
sample on each sieve by subtracting the weight of
the sieve. Record weights to nearest 0.01 gram.
(The sum of weights on each sieve and pan must
agree within at least +1% of the original sample
weight.)

Pour the material from each sieve onto a separate
large brown piece of paper and then into a separate
sand envelope. Turn the sieve upside down and
strike the rim down evenly onto the paper to remove
any remaining material. Place this in the envelope
also. Label each envelope as to sample number,
size range, and weight.

SIZE ANALYSIS BY WET SIEVING

Sample Preparation

Select a sample of approximately 100 grams. Be
certain that sample is clean and uncontaminated.



2.

Dry sample in an oven at no greater than 60°C.

3. Weigh sample to 0.01 gram and record.

4.

Soak sample for 12-24 hrs. in a solution of 1
milliliter 10% hexametaphosphate per 225
milliliters of distilled water. Use only 100
milliliters of this solution. Disaggregate sample
in dispersion jar {(mixer} for 2-10 minutes.

Sieving Procedure

Weigh each sieve to be used to the nearest 0.01
gram.

Place sample in a nest of sieves made up of

2000u
1000u
S00u
250u
125u
62U

and wash thoroughly with water until all clay lumps
are broken up and washed through.

Thoroughly dry sample retained on each sieve at
<60°C.

Weigh each sieve and obtain the weight of sample on
each sieve by subtracting the weight of the sieve,
Record the weights to the nearest (.01 gram.

Pour the contents of each sieve onto a separate
large brown piece of paper, and then into a
separate envelope. Turn the sieve upside down and
strike the rim down evenly onto the paper to remove
any remaining material. Place this in the envelope
also. Label each envelope as to sample number,
size range and weight.



MECHANICAL AND MINERALOGICAL ANALYSIS
OF SANDS, SILTS, AND CLAYS
{Jordan, R. R., 1965)

It is essential to the success of any laboratory
operation that great care be exercised. Contaminaticn must
be avoided by actively guarding against it. Splitting and
weighing must be done carefully and precisely. Label
samples and record all results promptly. No wvariation in
procedure is to be made unless specifically approved.

There are three primary methods for mechanical sample
analysis. These are:

a. Sieving - dry and wet.
b. Hydrometry.
¢. Gallenkamp sedimentation balance.

There are many variations of these methods by using
one or more together such as hydrometry and wet or dry
sieving, or Gallenkamp sedimentation balance with dry or wet
sieving.

Procedure for Seiving

Dry Sieving
Follow procedure described in Size Analysis by Dry
Sieving (page 5).
Wet Sieving
Follow procedure described in Size Analysis by Wet
Sieving (page 6).
Hydrometer Analysis

Follow procedure described in Hydrometer Analysis
{page 14).



Mechanical Analvsis Using the Sedimentation Balance

1.

(GallenKamp)
Drying Samples

Samples on which mechanical analysis or X-ray
diffraction are to be performed must not be heated
above B80°C or treated with flocculants. Means of
removing large quantities of water include:

a. PFilter candle-vacuum filtration

b. Paper filter-vacuum filtration

¢. Long-term settling and decantation
d. Evaporation at low temperatures

e. Combinations of the above.

Samples which are not dispersed in water may be
oven-dried at temperatures under 80°C.

Carefully weigh dried sample and record to the
nearest 0.01 gram,

Preliminary Disaggregation

Disaggregate to fine powder by crushing. Use hands
in Saran Wrap, rubbker mortar and glass pestle stir
rod with rubber policeman, or other gentle
technique.

Splitting

Fractions for mechanical analysis, X-ray and
petrography, and reserve are required for full
analysis. Use clean splitter with great care.

Mechanical Analysis

Mechanical analysis of small samples will be done
with the Gallenkamp Sedimentation Balance. Very
large samples may also be analyzed by hydrometry
according to AASHO procedures as discussed earlier.
Do not attempt to use the sedimentation balance
unless vyou are thoroughly familiar with the
apparatus and receive permission.

NOTE: Two identical samples are required - treatment

of both samples must be the same.



2. Sample Preparation

a.

b.

Soak samples for 24 hours in 10 milliliters
distilled HZO with hexametaphosphate.

Disperse sample in 200 milliliters of
hexametaphosphate water (1 milliliters of 10%
hexametaphosphate per each 225 milliliters of
distilled water).

Transfer to the dispersion cup and stir for 1
minute mechanically.

Transfer sample for sedimentation balance to
transfer tube, add distilled water until the
225 milliliters mark is reached, then shake and
introduce to the balance. Proceed as per
balance directions, Section II of this manual.

Control Sample

=

b.

This is only used in the short methed.

Prepare in the same manner as the sample for
the balance.

Transfer control sample to tube identical to
balance tube, bring volume up to 225
milliliters plus 2.5 centimeters,

Place in water bath and contreol temperature to
egual that of balance water jacket.

After 2 hours and 8 minutes, siphon off
suspension to within 2.5 centimeters of the
bottom.

Remove, dry in an evaporating dish with Saran
Wrap and weigh sample remaining in the control
tube.

After completion o©of mechanical analysis,

thoroughly clean all apparatus. Record all
data and complete calculations promptly.

10
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Mineraleogical Analysis

1. The split of the sample for X-ray and
petrographic analysis 1is to be treated in the

fecllowing manner. If the sample contains
considerable carbonate, it will be necessary to
remove this by special treatment. Otherwise,

proceed as indicated.

2. Follow the procedures described in Preparation of
Clay Slides for X-Ray Analysis (page 34).

3. Clay X-Ray Procedure
CAUTION: WEAR A RADIATION MONITORING FILM BADGE
Do not attempt to use the X-ray unit (Phillips)
unless you are thoroughly familiar with its
coperation. Log use of instrument.

Major machine settings are to be maintained for all
samples. Any wvariation 1is to be recorded. Use Cu
radiation and 2°/minute goniometer speed (low-high).

a., X-ray Mg slide to 40° 20
b. Saturate Mg slide in ethylene glycol
¢. Place in 60° oven for 1 hour

d. Cool in desiccator

e. X-ray Mg-ethylene glycol saturated slide to 40°
20

f. X-ray AI slide to 40° 20

g. If dioctahedral wvermiculite is indicated from
step 5 (above), and to check for kaolinite:

h. Heat 12 hours at 400°C
i. Prevent rehydration and X-ray to 30° 20

j. Heat for 12 hours at 550°C

12



k. X-ray to 30° 28
Petrographic Slide

Follow procedure described in Preocedures For Making
Petrographic Slides from Sand Samples (page 38).

SIZE ANALYSIS OF UNCONSOLIDATED SEDIMENTS

Preliminary Treatment

Dry sample in air or in an oven at 40°C for one
hour.

Break all clumps using fingers'and rubber pestle,
do not use a porcelain pestle.

Mix and split 100-200 grams if mainly sand, 25-75
grams 1f mainly silt and fine sand, 15-25 grams if
mainly clay.

Split ocut a 10-25 grams sample to use for moisture
determination if sample was not dried in an oven.

Weigh splits in steps 3 and 4 to the nearest 0.01
gram,

Moisture Determination

Dry the split to be used for moisture determination
at 100°C for cne hour.

Immediately weigh to 0.01 gram.
Compute percent moisture and correct weight of main

sample (to 20.3 gram) for moisture content.

Size Analysis

Follow the procedure described in Size Analysis by
Wet Sieving {page 6).

13



2.

For the material that passes the 62-micron sieve,
follow the procedure described in Pipette Analysis
{page 20).

* An alternate method to this procedure is described

in Hydrometer Analysis.

HYDROMETER ANALYSIS
(A.A.S5.H.0. Designation: T 88-49)

Sample Preparation

Weigh out approximately 150 grams of sample.

Sieve the sample as described in the procedure Size
Analysis by Dry Sieving, (page 6) collecting what
passes through the 2000 micron sieve in a pan.

Weigh the portion on the pan and on the sieve.

Hygroscopic Moisture

Weigh out approximately 10 grams of the portion
which passes through the 2000 micron sieve.

Dry this portion at 110°C (230°F) until a constant
weight is obtained.

Record this final weight.

Dispersion of the Samples

Weigh out approximately 50 grams (100 grams if
sample is wvery sandy) of the portion that passed
through the 2000 micron sieve.

Place the sample in a 400-milliliter beaker and add
250-milliliter of hexametaphosphate solution (or
"Calgon," note commercial "Calgon” is not
hexametaphosphate} (1 milliliter of 10%
hexametaphosphate per 225 milliliter of distilled
H20). Stir thoroughly and scak overnight.

Pour the suspension in a mixer dispersion cup and
disperse for 5 minutes,

14



4.

Transfer the sample to a specially scribed 1000
milliliter graduate cylinder. Add enough
hexametaphosphate solution to the cylinder to bring
the level up to 1000 milliliter. (The solution
added must have a temperature of 67° F).

Hydrometer Test

Place the graduated cyvlinder in a constant
temperature bath of 67° F until the contents of the
cylinder reach this temperature. Remove the
cylinder from the bath and shake the contents for 1
minute (use the palm of the hand as a stopper).

At the conclusion of the shaking, place the
cylinder in the bath and record the time. Take
reading with the hydrometer at the end of two
minutes. The hydrometer shall be read at the top
of the meniscus formed by the suspensicon around its
stem. Read the hydrometer to the nearest 0.5 gram
per liter {or 0.0005 specific gravity). Readings
shall also be taken at 2, 5, 15, 30, 60, 250, and
1140 minutes.

After each reading the hydrometer shculd be very
carefully removed from the suspension and placed
with a spinning moticn in a graduate c¢ylinder
containing clean distilled water. About 25 or 30
seconds before each reading the hydrometer should
be placed in the suspension without disturbing it.
Take the reading when the hydrometer has come to
rest.

At the conclusion of the £final reading, the
suspension can be dried in the oven at a
temperature less than 60°C and then dry sieved, or
it can be wet sieved immediately after the final
reading. In order to save fines settle until clear
and add flocculant NaOH.

Calculations

Calculate the percentage of hygroscopic moisture
using the following egquation:

15



pm =%§E1 x® 100

where:
w = weight of sample after air drying
W, = weight of sample after oven drying

To correct the weight of the portion undergoing
hydrometer analysis, multiply its weight by the
expression:

100
100 + percentage of hygroscopic moisture

Calculate the percentage of the dispersed soil
remaining in solution at each interval using
eguations:

for a hydrometer that reads density

x 100

Ra
P =

for a hydrometer that reads specific gravity

P = 1606 éR-1)a x 100

where:

P = percentage of originally dispersed soil
remaining in suspension.

R = hydrometer reading (corrected if temperature
was not 67°F).

W = weight in grams of soil originally dispersed
minus the hygroscopic moisture, and

a = constant depending on the density of the
suspension.

The value of a for a hydrometer that reads density
is given by:
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_2.6500 - 0.9984 G
= 2.6500 G - 0.9984

a

where:
G = specific gravity of the soil dispersed.
The value of a for a hydrometer which reads

specific gravity is given by:

a _2.6500 - 1.0000 x G
- 2.6500 G - 1.,0000

where:
G = specific gravity of the scil dispersed

Some values of a are shown in Table 2.

Table 2. Specific gravity constants for hydrometer
analysis.
Specific Gravity, G Constant, a
2.95 0.94
2.85 0.96
2.75 0.98
2.65 1.00
2.55 1.02
2.45 1.05
2.35 1.08
3. Calculate the maximum grain diameter in suspension
corresponding to each period of sedimentation. A
first approximation is given in Table 3.
4, Apply the correction factor needed to compensate for

the position of the hydrometer in the suspension
(the distance through which the particles fall
changes with the position of the hydrometer). For
the particular hydrometer used, a graph should be
drawn which determines the correction factor. Using
the following equation a graph of hydrometer
readings versus correction factors is obtained.
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Table 3.

Grain diameter versus sedimentation time
for hydrometer analysis.

Time {min.) Max. Grain Diameter (mm.)
2 0.041
5 0.026
15 0.015
30 0.011
60 0.0074
250 0.0037
1440 0.0015
K. =7\idistance to center of volume of hydrometer-—

L

17.5
A typical graph is shown in Figure 2.

The corrected grain diameter is then given by the
equations:

d =4d' x KL

where:

d' = grain diameter obtained from table of values
{Calculated for specific gravity or density
hydrometer from equations on page 16).

Convert the percentages of soil in suspension to
percentages of total test sample (including
percentage that remained on the 2000 micron sieve}.

First calculate the percentage which remained on the
2000 micron sieve using the following equation:
W
P = —< x 100
W
t
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Figure 2. Hydrometer reading versus correction coefficient
graph. (After A.A.S.H.O. Designation: T88-49.)
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where:

Wc = weight of portion remaining on 2000 micron
sieve
Wt = total weight of sample sieved.

From this multiply the percentage in suspension by
the expression:

100 - Pc
100

to obtain the percentage of total test sample.

PIPETTE ANALYSIS

Sample Preparaticon

Isclate the fines (less than 62 microns) by dry or
wet sieving  (see other procedure descriptions)
depending on the characteristics of the sample:

a. Use dry sieving if the clay can be disaggregated
satisfactorily by hand {mortar and rubber
pestle).

b. Use wet sieving when clay can not be
disaggregated.

Analysis

Determine the weight of the fine fraction produced
by the sieve procedure and record to the nearest
0.01 gram.

Place the fines in a 1000 milliliter graduate
cylinder and fill to the 500 milliliter mark with
distilled water. Add 5.5 grams of dispersing agent
(Na hexametaphosphate).

Shake well by hand (with hand over opening) (2-10

minutes) then £fill the graduate cylinder to 1000
milliliter with distilled water.
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4., Shake cylinder vigorously by hand (with hand over
opening) for one minute.

5. At the end of one minute, set the cylinder down and
start timing.

6. One minute before settling time is complete, lower
the tip of a 20-milliliter pipette to the proper
depth. Brace the pipette against the side of the
cylinder and fill it at the proper time according to
Table 4.

7. Each time a sample is taken, empty the pipette into
a separate labeled and weighed 50-milliliter beaker.
Wash the inside of the pipette with approximately 10
milliliters of distilled water and empty this into
the beaker also.

8. Dry the contents of each beaker in an oven at 60°C
for 24 hours.

Table 4. Grain diameter versus sedimentation time for
pipette analysis.
Size Depth Time elapsed since
Finer than (centimeters) start of sedimentation

4 9 20 0:01:00

5 ¢ 10 0:02:59

6 @ 10 0:11:59

70 10 0:47:51

8 9 10 3:12:--

9 ¢ 7 8:58:--

10 @ 5 25:43:--
11 @ 5 106:50:--

This is based on Wadell's modification of Stokes' Law
for a temperature of 25°C; therefore the analysis must
be done at this temperature.

9. Weigh each bheaker after it has cooled and come to
equilibrium with the moisture in the room. All
weights should be recorded to the nearest 0.01 gram.
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MICROFOSSIL SEPARATION

The following .sections can be used in a stepwise

manner,
sought.

or separately depending on the type of fossils

Washing

Soak approximately 100 grams of the sample in water
te break up clumps and disperse.

Wash the sample through a 63-micron sieve.
Fines smaller than 63-micron need not be saved

unless requested by the investigator.

Quantitative Method

Split approximately 30 grams of sample and weigh.

Place the sample in a beaker with two tablespoons of
NaCO, and add deionized water until the beaker is
one«ﬁalf to two-thirds full.

Boil the sample for two hours on low heat while
maintaining the proper water level. Stir
occasiocnally to disperse sample.

Wash sample with tap water in a 63-micron sieve and
transfer to a paper towel and air dry, or wash the
sample back intoc a beaker, decant, and dry under a
heat lamp.

Cool and weigh the sample. Subtract the weight of

the beaker to determine the sample weight to the
nearest 0.01 gram.

Procedure for CCl4 Float

CAUTION: DO NOT INHALE CCL ,
USE UNDER HOOD,
WEAR GLOVES AND EYE PROTECTION

Slowly introduce the sample, while stirring, into a

400 milliliters beaker filled 3/4 £full of CCl4.
Forams will fleoat in the CC14.
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2. Filter forams by pouring (decanting) with sudden
action intc a filter paper. Be sure to save the
ccl during this procedure. Filter only the
matérial that is floating.

3. Dry the material, weigh (to the nearesst 0.01 gram),
and place in a glass vial or on a micropaleo slide.

4. Filter the heavy material, dry, and weigh. Place in
sand envelope and label "residue."

5. Put the CCl4 back into the stock bottle.

THIS WHOLE PROCEDURE MUST BE CONDUCTED UNDER A HOOD!

Carbon Tetrachleride causes poisoning by
inhalation, ingestion, or skin absorption.
It can result in liver and kidney damage as
well as wvisual disturbances. CCl4 has also
been found to be carcinogenic.

WEAR GLOVES AND EYE PROTECTION

Quaternary "0"

Purpose: This technique works well on most non-
" calcareous or only slightly calcareous

shales, Preparation time per sample is
reduced when numerous samples are processed
at once.

1. Equipment Needed:

a. Supply of Quaternary "O"

b. One washing pan

c. Beakers

d. One rubber washing pad

e. One 250-mesh washing screen with backing

f. One Waring {or other type} blender

g. Large hot plate (with temperature control)

h. Supply of Solox "Alcohol" (standard methanol is
OK)

i+ One measuring cup (metric graduates can be used -
convert using 30 milliliters/ounce)

j. "Coke" bottle with sprinkler head
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2. Procedure: for a full batch {or a half batch).

d.

b.

Place 1-1/2 cups denatured alcochol (or "Solox")
in blender (3/4 cup or 180 milliliters).

Add 2 cups Quaternary "O" - mix at slow speed (1
cup or 240 milliliters of Quaternary "O").

add 1 cup Quaternary "0" - thoroughly mix at slow
speed, for 5 minutes (1/2 cup or 120
milliliters).

Add 20 ounces of above mixture to one gallon
distilled water. This is, and will be referred
to as, the Standard Solution*. (You have $18
ounces of Quaternary "O" + methanol, so put this
into about 3400-3500 milliliters of tap water in
a brown glass jug.)

Rinse drilling mud from samples.
Place approximately 75 grams of sample in beaker.

aAdd 300 milliliters standard solution to beaker -
add enough to cover ("motor oil consistency").

Heat until shale has disintegrated - do not leave
unattended; check on amount of disintegration
after 1 to 2 hours. You can always wash it, then
recrush what's left and boil again - no need to
dry it out first, Add standard solution as
necessary to keep samples immersed. Stir
occasionally with a glass stirring rod. Do not
allow sample to beil dry. Do not permit
temperature to exceed 123°C (adjust hot plate to
medium}.

* It has become necessary to vary the
concentration referred to in 2.4. due to an
apparent lack of quality control in the
manufacture of Quaternary "o." Users of this
substance have added as little as 15 ounces of
the 2.c mixture per gallon of fresh water and as
much as 25 ounces. This control is determined by
observing the viscosity of the solution after the
heating process is complete.
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i. Transfer sample to 250-mesh washing screen and
wash with rubber washing pad. Add methanol from
"sprinkler bottle" when necessary to reduce
sudsing.

3. Place sample in washing pan and dry in oven at
450°F or under a heat lamp.

k. Remove metal particles with magnet.

l. Place sample in labeled vial for examination and
filing (Figure 8).

CAUTIONS:
WEAR GLOVES AND LAB COAT
DON'T INHALE FUMES. DO OPERATIONS UNDER THE HOOD.
STORE SOLUTION UNDER THE HOOD.

If you get Quaternary "O" on:

skin - flush with running water immediately.
eyes -~ flush with running water for 15 minutes,

call the University Health Service.
clothes - wash before wearing again.

Separation of Radioclarians

DO NOT INHALE CCl4,
USE UNDER HOOD,
WEAR GLOVES AND EYE PROTECTION

Heat sample to dryness if necessary. Sample will
not react with solution very readily unless it is
dry. To facilitate chemical treatment of a highly
indurated sample, break it into small pieces (less
than pea-size) if it is highly indurated.

Weigh sample to nearest 0.1 gram (optional; check
with investigator).

Add sample to "Rad cocktail" in 600 milliliter

beaker. Use enough of the "Rad cocktail" to cover
the sample with 1-2 centimeters of liquid.
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Recipe for "Rad Cocktail®:

Egqual parts of:

(a) Deionized water with commercial hexameta-
phosphate added (enough to make a solution of 1
gram hexametaphosphate/liter).

(b)y 27-30% H20 {hydrogen peroxide). Be extremely
careful w1é% this strong oxidant.

Allow sample to react to completeness. Much
frothing will occur; to prevent spilling cover
beaker with watch glass and place in a large pan or
dish so any spills can be recovered. A wash bottle
of deionized water can be used to spray down the
foam. Stir mixture frequently.

4, Wet sieve {(use fine spray of a hose from water tap)
through screen with rmesh  opening of 0.063
millimeters (63 microns). Use spray from hose to
break down c¢lay lumps. Examine residue under
microscope; if c¢lay has not broken down, return
residue to evaporating dish and dry it under
infrared lamps. Heat dry sample and add to "Rad
cocktail"” thus repeating steps 3 and 4.

5. Follow the steps on page 22 for "Procedure for CC1
Float." 4

Carbon Tetrachloride causes poisoning by
inhalation, ingestion, or skin absorption.
It can result in liver and kidney damage as
well as visual disturbances. CCl4 has also
been found to be carcinogenic.

DO NOT INHALE CC14,
USE UNDER HOOD,
WEAR GLOVES AND EYE PROTECTION

SEPARATION OF POLLEN FROM UNCONSCOLIDATED ROCK

This procedure can only be applied to samples that are
easily disaggregated by scaking in water.
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Sample Preparation

Select a single piece of the sample weighing 15 to
20 grams. Remove the outer layer by scraping the
sample with a metal spatula.

Crush the sample into several smaller pieces with a
mortar and pestle. The mortar and pestle must be
cleaned with an abrasive cleanser and dried with
compressed air before they are used.

Label and weigh a 50-milliliter plastic centrifuge
tube. Use tweezers to place 10 to 15 grams of
sample into the tube. Weigh the tube and subtract
the weight of the tube when empty to determine the
sample weight to the nearest 0.01 gram. Record this
weight along with the sample number. If more than
one sample is being processed, number the centrifuge
tubes, caps, and stir rods toc prevent interchanging
these between samples. Record this number along
with the sample number and weight.

Add 20 milliliters of distilled water. Let the
sample soak {overnight if possible) to disaggregate
the sample. Cap the tube to avoid contamination.

Stir the sample vigorously to break up all clumps.

Centrifuge (International) the sample at 3000 rpm
for 5 minutes. This time and rpm will be the
standard throughout the entire procedure, If
supernatant is not free of suspended particles after
5 minutes, repeat this procedure. After
centrifugation decant the supernatant fluid.

Separation

WEAR GLOVES, FACE SHIELD, AND WORK UNDER A HOOD.
PLASTIC CENTRIFUGE TUBES AND STIR RODS MUST BE USED.
DO NOT DISPOSE OF HF. STORE IN PLASTIC CONTAINERS

WITH PROPER WASTE LABELS AND CALL SAFETY FOR DISPOSAL

1.

Add 20 milliliters of 10% KOH solution. Stir
vigorously, centrifuge, and decant. Add 30
milliliters of distilled water, stir, centrifuge,
and decant.
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10.

11.

add 10 milliliters of 10% HCl and 5 milliliters of
ethanol. Stir very slowly, this reaction may beoil
out of the tube. If this begins to happen add
distilled water using a wash bottle. Centrifuge and
decant. If the initial reaction was very vigorous
it may be necessary to repeat this step to ensure
removal of all carbonate material.

Add 10 milliliters of 52% HF (or a concentration
close to this) and 10 milliliters of distilled
water. Stir very slowly. Fill the tube with
distilled water, centrifuge, and decant.

Repeat step 3, without adding the 10 milliliters of
distilled water ({(unless reaction becomes viclent) 3
to 4 more times. During the last two repetitions,
place the sample in a hot water bath (boiling) to
speed the reaction. A beaker placed on a hot plate
works well.

Add 20 milliliters of 10% HCl and 10 milliliters of
ethancl, stir, centrifuge, and decant.

Add 30 milliliters of distilled water, stir,
centrifuge, and decant.

Add 20 milliliters of glacial acetic acid, stir,
centrifuge, and decant.

Place 18 milliliters of acetic anhydride into a
beaker, Slowly add 2 milliliters of concentrated
H,50,. Multiply these proportions by the number of
sgmpfes being processed.

Add 10 milliliters of the solution from step 8 and
stir slowly. Have a wash bottle with distilled
water ready to guard against boil-over. When the
reaction has slowed add 10 milliliters more of the
step 8 solution. Stir slowly, centrifuge, and
decant into the mixing beaker.

Add 20 milliliters of glacial acetic acid, stir,
centrifuge and decant into the mixing beaker.
Slowly dispose of this down the drain with running
water,

Fill the tube with distilled water, stir,
centrifuge, and decant.
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12.

13.

Fill the tube with distilled water. add 10 drops of
safranin solution (stain), stir, centrifuge, and
decant.

Transfer the extraction to a 25 milliliter plastic

bottle using a stir rod and distilled water. Use as
little water as possible. <Cap and label the bottle.

Slide Preparation

Place a small drop of glycerin on a No. 0 cover
slip. Place a small drop of the extraction (taken
from the bottom of the storage bottle}) in the center
of the glycerin. Mix well. Drive off the water by
heating the cover slip slowly on a hot plate.
Observe the viscosity of the solution on the cover
slip; when it returns to the viscosity of glycerin,
remove the cover slip from the heat and allow it to
cool.

Label the slide with the sample number. Place one
edge of the cover slip down on the slide and slowly
rotate the other edge down onto the slide to avoid
forming bubbles. Seal the cover slip with nail
polish or similar substance.

HEAVY MINERAL SEPARATION
{R. R. Jordan, 1968}

Sieving

Because the size distribution of different minerals in
a sediment varies, a standard size . range must be used. The
standard size range is 62-500u unless otherwise specified.

1.

2.

Disaggregate the sample by crushing with a mortar
and rubber pestle.

Sieve 50-100 grams (generally) on 500p and 62y
sieves. Shake dry for at least 10 minutes.

3. Unless otherwise directed, discard the greater than

500 U and the less than 62 y fractions. These are the
fractions in the pan and on the 500Gy sieve.

29



4,

If mechanical analysis is performed, steps 1-3 above
may be omitted by selecting the fractions on the
sieves between the pan and the 500p sieve.

Weigh this size range and split to approximately 20

grams and then weigh the split to the nearest 0.01
gram.

Cleaning

In order to remcve surface coatings which modify the
bulk grain density and complicate the optical identification
a cleaning process is necessary.

1.

Boil (gently) the size range sample in 10:1 HCl for
10 minutes. The HCl should just cover the sample.

CAUTION: WEAR GLOVES, WEAR EYE PROTECTION,
WORK UNDER A HOOD,

Wash thoroughly with water until all of the acid is
removed as indicated by litmus paper. Be careful
not to wash out any mineral grains.

Boil the sample in 10:1 HNO3 for 10 minutes.

Wash with water until the acid is removed as
indicated by a litmus paper test.

Dry the sample under the infrared lights and cool.

Weigh the cleaned sample.

Separation

Two methods of separation are outlined. The choice of
methods will be specified for each sample. Tetrabromoethane,
with a permissible density range of 2.90-2.96, will be used
as the heavy liguid. Be careful as it is light sensitive.
Methanol is the only solvent to be used.
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Method 1

CAUTION: WEAR GLOVES, WEAR EYE PROTECTION
WORK UNDER A HOOD

Large funnel with rubber tube is placed on funnel
rack. Clamp the rubber tube, then fill funnel with
tetrabromoethane.

Place approximately 20 grams (not more in order to
avoid ¢leogging) in the funnel. Record the weight of
this portion to the nearest 0.01 gram.

Stir sample at 5-10-minute intervals for first hour,
then every hour until the separation is complete.

Place the funnel over filter paper marked in pencil
with sample number and heavies.

Tap bottom of funnel for heavies by opening the
clamp. Dc not leave clamp open too long as some
lights may be sucked down into the heavies.

The filter paper is transferred to another funnel
over a wash bottle marked tetrabromoethane and
methanol. Wash sample with methanol. Place filter
paper in third funnel over wash bottle marked
methanol and acetone. Wash sample with acetone,
dry, and weigh. Be careful not to mix acetone-
methancl wash bottle with methanol-tetrabromocethane
wash bottle. The uncontaminated tetrabromoethane
can be returned to stock bottle. The (t-m) wash
material is placed in a large brown wash hottle for
separation. The methanol-acetone wash material can
be discarded.

Place the funnel containing the tetrabromoethane and
light minerals owver filter paper marked with sample

number and light minerals. The filter paper is
placed in a funnel over a wash bottle of pure
tetrabromcethane. The clamp is released and the

material is allowed to flow into the filter paper.
To prevent clogging, stir while the clamp is open.

Place the uncontaminated tetrabromoethane in the
stock bottle.
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9.

Place the filter containing the lights in the funnel
for tetrabromoethane methanol and wash the lights
still in the separating funnel into the filter paper
using methanol. Wash the light minerals using the
procedure in step 6. Dry them and place in a sand
envelope marked with sample number and 1light
minerals. Place heavies (weighed to the nearest
0.0" gram) in a vial.

Method 2

CAUTION: WEAR GLOVES, WEAR EYE PROTECTION
WORK UNDER A HOOD

Almost £fill a 40 milliliters heavy-duty glass
centrifuge tube with tetrabromoethane. Add no more
than 5 grams of sample per tube. Stir and place in
centrifuge.

Alternate 2-minute centrifuge runs with stirring of
samples at least 5 times or until separation is
complete.

Remove tubes and freeze lower half of each tube in
solid cozf Wash light fraction out of top with
methanol into filter. Retain wash fluid.

Allow tetrabromoethane to melt and wash heavy
fraction into another filter with methanol. Retain
wash fluid.

Wash 1light and heavy fractions with additional
methanol. Wash heavy fraction again with acetone.
Dry and weigh each fraction to the nearest 0.0
gram,

Place heavy fraction in labeled wvial. Place light

fraction in labeled sand envelope and return to
mechanical analysis splits if available.

Tetrabromoethane Recovery

Place all wash in large brown bottles. When a
bottle is 1/4 full add distilled water and shake.
Let settle 24-48 hours.
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2-

Decant the water-methanol mixture to near interface
with tetrabromoethane. Place remainder in
separatory funnel and drain off tetrabromoethane
through filter partially filled with Fuller's Earth.

Determine the density of the tetrabromoethane and,

if s.g »2.90, place in appropriate stock bottle.
Make sure all tetrabromoethane is recovered.

Slides
Follow instructions described in Procedures for

Making Petrographic Slides from Sand Samples (page
38).

SEPARATION OF MAGNETIC MINERALS

Sample Preparation

Separate the sand fraction from the sample to be
tested by sieving. Obtain the -1 ¢ to 4 9§ size
range, then weigh total sample and sand fraction and
record to the nearest 0.071 gram.

Place sand fraction in a beaker and add distilled
water.

Place the beaker in an ultrasonic cleaner for 10
minutes.

Decant the suspension from the beaker leaving the
sand fraction behind.

Dry the sand fraction using an infrared lamp.
Separation
{(Hess, H. H., 1959)
Turn the magnetic separator on (two switches on the
side). Caution: powerful electromagnet -~ remove
ferrous objects, watches, electronic items, etc.

from vicinity.

Make sure the two grain catchers are attached to the
lower left end of the magnetic separator.
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3.

Start feeding sand into the small metal funnel. Do
not feed too many grains at a time, Adjust the
intensity of the magnetic field (large black kncb on
the side of the separator) and read the intensity on
the dial. Refer to the charts at the end of this
section for the proper settings (Table 5 and Figure
3). Adjust the vibrator (small knob in front) until
there is an even flow of grains.

Run the sample two or three times for best results.

Weigh the separated fractions to the nearest 0.01
gram and record.

PREPARATION OF CLAY SLIDES FOR X-RAY ANALYSIS
{Spoljaric, N., 1971)

Sample Preparation

Separate the clay and silt fraction from the rest of
the sample by sieving. the material that passes
through the #230 sieve should be collected in a pan.
This is the clay and silt fraction.

Prepare a suspension with this material in a 400-
milliliter beaker using distilled water. The sample
should be completely submerged. Add a few drops of
10% hexametaphosphate solution.

Separation of Silt-Sized Material

Place the suspension in an electronic mixer
(ultrasonic separator) for approximately 20 minutes.

Immediately centrifuge the suspension for 40 seconds
at 2100 rpm (Fletcher Size 12, 2100 RPM
Centrifuge). The silt-size material will be removed
while the less than 2-micron fraction will remain in
suspension.
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Preparation of Clay Slides

1. Decant the centrifuged suspension into a clean
beaker and again mix for 15 to 20 minutes.

2. Fold a piece of aluminum foil several times tc make
a square piece approximately 1" x 1". Place this in
the bottom of a flat-bottom centrifuge tube. Place
the clay slide (27 x 46 mm), with the sample number
etched on it, on top of this. Add the clay-size
suspension to the centrifuge tube and centrifuge for
5 to 10 minutes at 2100 rpm.

3. After centrifuging, decant the remaining suspension
and remove the clay slide.

4. Place the clay slide in a desiccator under a vacuum
for 2 to 5 minutes. Remove the air slowly otherwise
the coating on the slide may be disturbed.

PROCEDURE FOR STAINING FELDSPARS
(Bailey, E. H., and Stevens, R. E., 1960)

This procedure can be used for petrographic slides and
thin sections which have not had the cover slip applied.
This can also be used best for large rock samples that have
been cut and have a flat surface.

Reagents

Hydrofluoric acid, concentrated, 52% HF.

Barium chloride solution, 5%.

Scdium cobaltinitrite solution, saturated.

Rhodizonate reagent. Dissolve 0.05 grams of rhodizonie
acid dipotassium salt in 20 milliliters of distilled
water. Make fresh daily in small dropping bottle, as
the reagent is unstable.

37



1.

Procedure

CAUTION: WEAR GLOVES, EYE PROTECTION,
AND WORK UNDER A HOOQOD.
DO NOT DISPOSE OF HF,.
CONTAIN IN PLASTIC BOTTLES
(PROPERLY LABELED)
AND CALL SAFETY FOR DISPOSAL

Etch the rock surface by leaving it face down for 3
minutes over hydroflucric acid. {Note: Rinsing the

surface after etching causes the stains to be

uneven. )

Immerse the slide in the saturated sodium
cobaltinitrite solution for 30 seconds. The K-
feldspar is evenly stained light yellow.

Rinse the slide briefly in tap water to remove all
of the cobaltinitrite.

Dip the slide quickly in and out of the barium
chloride scluticon.

Rinse the slide briefly with tap water and then with
distilled water.

Cover the rock surface with the rhedizonate reagent
from a brown dropping bottle. Allow to stand for 10

seconds. When the plagioclase feldspar has become

red, rinse the slide in tap water.

Allow the slide to dry at room temperature and cover
it in the usual way.

PROCEDURES FOR MAKING
PETROGRAPHIC SLIDES FROM SAND SAMPLES

Sample Preparation

The sample is split several times to ensure that a
truely representative sample is obtained and the
size of the sample to be sieved is reduced.
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2.

The sample is sieved using a #200 and a #230 sieve,
the slide being made from particles that pass
through the #200 but are retained on the #230. This
retains particles of 63 microns to 74 microns
diameter.

NOTE: Before proceeding, it is wise to check and see

that the sample is representative. If there is
any chance of the sample being biased, then the
sample to be studied must be split several
times in a micro splitter until the fractions
are reduced to a size which is just encugh to
make a slide. This process ensures that the
mounted sample will accurately reflect the
characteristics of the whole.

Slide Preparation

Heat slide on a hot plate according to the
instructions for the resin being used (Canada
balsam, Lakeside, CR4).

NOTE: Canada balsam is preferred because it is the
least hazardous,

Place a small drop of resin onto the slide and allow
3 to 5 minutes for it to spread out. The resin
should cover an area about 1/3 smaller than the
cover glass before it spreads out and covers an area
slightly larger than the cover glass after
spreading.

Sprinkle a representative portion of the sample onto
the slide taking care not to overload the slide.

Place the cover slip (using tweezers) on the slide
to one side of the resin. Drag the cover slip
slowly across the slide into the resin. At this
point, only one edge of the cover slip is touching
the resin. Now swing the other end of the cover
slip slowly down onto the slide taking care not to
trap air bubbles.

Heat the slide according to the instructions for the

resin being used. When cooled, Canada balsalm must
be brittle.
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INSTRUCTIONS FOR MAKING THIN SECTIONS

Cutting Chips

Rocks thicker than around 3 cm should be cut on the
20-inch self-feeding saw.

Be certain that the rock is fastened securely in the
chuck.

Rocks that are less that 3-cm thick may be sized
into chips on the trim saw in the thin section room.

See that there is enough water in the saw to keep
the blade lubricated.

Chips should then be polished on the 45-micron plate
and finally on the 15-micron plate on the horizontal
polishing wheel.

Again, it is important to make sure that there is
enough water in the water bath to circulate and to
lubricate the plates. A c¢ircular motion of the chip
will ensure that scratches will be kept to a
minimum.

Mounting Chips

Chips should have a fine, glassy finish. They
should then be heated 10 to 15 minutes to drive off
moisture and air.

Mix epoxy or balsalm on the slide or on the chip
(balsalm preferred) at approximately two parts A
(clear) to one part B (amber).

Place the chip on the slide and work it around until
the air bubbles are worked out.

Put this cemented conglomerate in the frying pan or
on the hot plate (at around 300° F) for around 10
minutes to make sure that the chip does not drift
off the slide. Then place it in drying oven at the
temperature specified by the manufacturer for 1-1%
hours.

Mark the bottom of the slide with the diamond-tipped
engraver before proceeding further.
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Lappin

Place slide in the chuck and turn lapping saw motor
and water jet on.

Holding the chip with the right hand, feed the
assembly against the cut-off saw blade firmly and
evenly with the left hand.

While getting close to finishing the cut, overlap a
finger or two over the chuck and against the blade
so that when the cut is finished the slide does not
go shooting off into the saw housing.

Secure the slide in the 1little brass wvise of the
lapping wheel and redirect the water of the lapping
system toward the lapping wheel.

Be sure that the vise assembly is well clear of the
wheel before attempting to grind the slide.

Very slowly advance the assembly closer to the
plate.

Move the slide assembly back and forth so that when
it 1is in contact with the plate grooves are
minimized.

Because the machine cuts a slight wedge, reverse the
slide end-for-end in the vise at about 10 on the
gauge.

At around 5 to 4 on the guage stop, and go on to the
next step which is polishing.

Polishing

Either using the 15-micron plate of the polishing
assembly or 600 grit on the glass plate, polish the
slide to the desired thickness.

This must be checked from time to time on the
microscope in the lab (check birefringence of quartz
or plagioclase to determine thickness; generally
black to white without yellow or amber colors is
correct).
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Sections from a Grain Mount

Separate the sand from the silt and clay fraction
using the procedure described in Size Analysis by
Dry Sieving (page 5}. Obtain the fraction of the
sample that falls between 2000 microns and 62
microns diameter.,

Make a cardbeoard mcld the size of a petrographic
slide in length and width and at least one-quarter
of an inch deep.

Fill the mold with a representative portion of the
sand fraction. Saturate this with Canada balsam or
another resin.

Follow the instructions for the resin used as to
heating and curing procedures.

Remove the cardboard mold from the slab by peeling
and lapping with a coarse abrasive powder.

Finish the slide by proceeding from step 3 of part
A,
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LABORATORY PROCEDURES MANUAL
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by
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PREFACE

The amendments presented in this section of the notebook are procedures
that should entirely replace Separation of Pollen from Unconsclidated Rock (p.
26-29) and Preparation of Clay Slides for X-Ray Analysis (p. 34 and 37).
These sections have been revised to simplify the clay slide process and to
improve the pollen separation technique.

Additional procedures are also presented in the amendments that did not
appear previously in Special Publication No. 15.
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SEPARATION OF POLLEN FROM UNCONSOLIDATED ROGCK

Preface

The following technique for the separation of pollen from unconsolidated
rock is one which will achieve results with most samples. Once experience has
been gained with the procedure and if recognition of the composition of the
various types of clay is possible, some of the steps of the procedure may be
omitted and good results still achieved.

An excellent reference for a detailed laboratory description and further
study of palynomorph processing can be found in Paleopalynology (A. Traverse,
1988: Boston, Unwin Hyman, 600 p.). The forty-page chapter dedicated to
laboratory techniques provides both insight inte the technlques and alternate
approaches which could be applied to samples.

Review MSDS sheets and read procedure before starting.

Sample Preparation

DAY 1
It is noteworthy that it takes approximately 3 days to batch process 10
_samples.
1. Select a single dry piece of the sample weighing 15 to 20 grams. Remove

the outer layer by scraping the sample with a metal spatula.

2. Crush the sample into several smaller pieces with a mortar and pestle.
The mortar and pestle must be cleaned with an abrasive cleanser and
dried with compressed air before they are used.

3. Label and weigh a 50-milliliter plastic centrifuge tube. Use tweezers
to place 7 to 8 grams of sample into the tube. Weigh the tube and
subtract the weight of the tube when empty to determine the sample
weight to the nearest 0.0l gram. Record this weight along with the
sample number. If more than one sample is being processed, number the
centrifuge tubes, caps, and stir rods to prevent interchanging these
between samples. Record this number along with the sample number and

weight.

4. Add distilled water and fill tube. Let the sample soak (overnight if
possible) to disaggregate the sample. Cap the tube to avoid
contamination.

5. Stir the sample vigorously to break up all clumps. Place sample in

small beaker; ultrasonically mix to disaggregate all lumps for 15
minutes. Transfer back to centrifuge tubes with distilled water.



Centrifuge (International) the sample at 3000 rpm for 5 to 7 minutes.
This time and rpm will be the standard throughout the entire procedure.
If supernatant is not free of suspended particles after 5 to 7 minutes,
repeat this procedure. After centrifugation decant the supernatant
fluid. (Note: On our centrifuge 3000 rpm = full power. Allow samples 3
minutes to come to a stop. Do not use the brake as it will again
suspend particles.)

Separation

The chemicals used in the pollen separation procedure as designated by

the MSDS sheets are corrosive to skin and will attack underlying tissue and

bone,

Safety is stressed and all precautions should be instituted to avoid

contact with liquids and vapors.

DAY 2

10.

WEAR GLOVES, FACE SHIELD, AND WORK UNDER A FUME HOOD. NALGENE
CENTRIFUGE TUBES AND STIER RODS MUST BE USED. DO NOT DISPOSE OF
HF. STORE IN PLASTIC CONTAINERS WITH PROPER WASTE LABELS AND
CALL THE OCCUPATIONAL HEALTH AND SAFETY DEPARTMENT FOR DISPOSAL.

Slowly add 20 ml of a solution of 10 ml distilled water and 10 ml 10%
HCl to remove carbonates. Stir slowly (to avoid excessive carbonation)
and thoroughly. Centrifuge and then decant.

Slowly add 20 ml 10% HCl; stir; centrifuge; decant.

Wash samples with distilled water by filling tube, stirring,
centrifuging, and decanting. Repeat wash until the sample shows neutral
with pH test paper. (Usually this will take about 6 washes),

a. This helps prevent a violent reaction with HF.

b. This helps prevent the formation of CaF, precipitate which is
almost impossible to get rid of.

c. Without washing ocut HC1l, HF will not attack mineral matter without
many HF baths.

Add 10 ml of distilled water and stir. Slowly add 52% HF and stir until
the tube is about 1/2 full. BEWARE OF REACTION while introducing HF and
stirring. It may boil over - take your time and BE CAREFUL!!

To control excessive reaction, rinse down outside of tube to cool down
reaction.

NEVER ADD WATER TO ACIDI!!!



11.

12.

DAY 3

13.

14.

l4a.

15.

Stir tube to promote reaction (note heat given off from tube). When
tube no longer becomes warm when stirred, cap, centrifuge, and decant HF
into reserve vessel to be disposed of by University Safety.

Slowly add 52% HF until tube is 1/2 full. Again CAREFUL!! Stir,
centrifuge, and decant into reserve vessel.

Slowly add 52% HF, stir, heat at least 5 minutes in 98°C water bath and
stir again. (Heat will promote reaction of HF and the bath may be used
in step 11 if tube doesn’t warm when stirred). Centrifuge and decant.
Repeat this step at least 3 more times or until no sand is present (grit
felt as stirring rod passes over the bottom of tube). It 1s advisable
to let samples sit in HF overnight for the third of the above baths.

Centrifuge off HF; decant.

Slowly add distilled water and fill tube (about 3/4 to 7/8 full), stir,
centrifuge, decant into reserve vessel. Repeat wash (you may now decant
in drain) until neutral by pH test paper. (Again, this takes about 6
baths.)

{Optional) Heavy Liquid Separation.

Note: The DG5S has achieved results without application of this
technique and has not worked out the specific centrifuge times for the
procedure.

If minerals dominate the organic residue, remove them by using a
slightly acidic zinc chloride solution. The ZnCl, solution used should
have a specific gravity of approximately 1.2 and should have a few drops
of concentrated HCl added to make it acidic.

Add the ZnCl, solution to the test tube containing the sample.
Stir the solution thoroughly and centrifuge to separate the suspension.
The organic residue will remain suspended toward the top of the tube and
can be removed with an eye dropper for further processing.

It may be necessary to repeat this process in order to remove all
the organics if the suspension is thick.

After the organics have been removed, add 10% HCl to the solution,

stir, and centrifuge. Next, wash the residue with distilled water until
it remains neutral.

Wash with 10% KOH (approximately 20 ml or 1/2 test tube), stir,
centrifuge, decant into sink,

NOTE: 10% KCH solution = 1 gram KOH + 9 grams distilled H,0



16.

17.

18,

19.

20.

21.

22.

23.

24,

25.

Add 10% HC1l (20 ml):; stir, hot water bath; stir, centrifuge, and decant
into drain. (NOTE: if ZnCl, heavy mineral separation is used as above,
this step may not be necessary.)

Wash with distilled water until neutral (again about 6 times).

Add 20 ml acetic acid (Glacial); stir, centrifuge, decant into reserve
beaker.

In a separate clean beaker, SLOWLY add 2 ml H,S0, to 18 ml acetic
anhydride. (Multiples of this mixture may be made if processing more
than 1 sample). Be careful! Ao exothermic reaction will occur as mixing
takes place. Allow to sit and cool momentarily.

Add 20 ml of the solution from step 19 to sample tube SLOWLY while
stirring. A violent REACTION (boil over) may occur so be prepared.
(Cooling the tube may control excessive reaction). The more material
present, usually the greater the initial reaction. After the solution
has been stirred thoroughly and the tube is cool, place in hot water
bath for 5 minutes Stir, centrifuge, and decant into the reserve beaker
containing waste acetic acid from step 18. Reserve beaker waste can now
be disposed of safely in drain with water.

Add 20 ml acetic acid, stir, centrifuge, and decant.

Wash with 2 ml ethyl alcohol and distilled water, stir, centrifuge, and
decant.

Wash with distilled water, stir, centrifuge, and decant.

Add distilled water and 5 drops of safranin stain. Stir, allow to sit 5
minutes, centrifuge, and decant.

Using a slight amount of distilled water, transfer to a bottle, label,
make slide.



THE PRESERVATION OF FRESH POLLEN SAMPLES
FOR REFERENCE

Fresh pollen can be collected and preserved so that a reference

collection can be made. The following technique should be used.

1.

10.

11.

Pollen-containing plant parts should be collected from the plant and
labeled, preferably in a glass vial. As soon as possible after
collection, acetic acid (glacial) should be introduced to the vial to
prevent oxidation of the organic specimens.

Transfer the plant material to a 30 ml nalgene centrifuge tube using
acetic acid. Stir the sample, cap it, then centrifuge it at 3000 rpm
for 3 minutes. Decant the acid into a reserve vessel to be disposed of
later.

In a separate clean beaker, slowly add 2 ml H,S0, (concentrated) to 18
ml acetic anhydride. This solution will be used for acetolysis. Be
careful because mixing the solution will create an exothermic reaction.

Transfer the acetolysis solution to the centrifuge tube containing the
organic sample. Next place the tube in a 70-80°C hot water bath and
slowly bring the water temperature to the boiling point. At the boiling
point remove the tube from the bath and stir the contents with a glass
rod. Cap the tube.

Centrifuge the tube at 3000 rpm for 30 seconds.

Decant the liquid slowly from the tube (such that the pollen will
remain) into the reserve vessel in step 2. The contents of the reserve
vessel can now be disposed of safely in the drain with running water.

Add distilled water to about the 10 c¢c line of the tube, cap, and shake
tube until the contents foam. Add a few drops of acetone or alcohol to
get rid of the feam. Cap the tube, centrifuge (3 minutes at 3000 rpm),
then decant.

Wash the sediment with distilled water again.

Because treating the pollen as above will essentially leave them clear,
it is desirable to stain them with safranin stain so they can be viewed
under a microscope. Add 5 drops of safranin with 20 ml of distilled

water, stir, cap, centrifuge, decant.

Transfer the sediment to a vial using distilled water. Cap and label
the wvial.

Slides can now be made.



BLEACHING OF POLLEN SAMPLES

Purpose:

To be performed if pollen are too dark due to excessive staining.

Procedure:

1. Pour 5 ml of Clorox bleach (sodium hypochlorite) in a vial. Let it set
5 minutes in sunlight or until it appears to have a yellow tint.

2, Transfer specimen material from its storage vial into a centrifuge tube.
Centrifuge (3 minute, 3000 rpm), decant distilled water.

3. Add 5 ml of Clorox from step 1.

4, After soaking about 1 minute, centrifuge off Clorox, and wash sediment
with distilled water.

5. Centrifuge off wash water, transfer the pollen back into labeled storage
vial.

THE MAKING OF POLLEN SLIDES

1. Label slide with diamond or carbide scriber,

2. For fresh pollen or with sparse material in wvial, use open end (1.5-1.8
x 100 mm Kimax 51) capillary tube to obtain sample from bottom of vial
containing settled pollen.

For vial containing dense material: shake vial, use capillary tube to
obtain random sample (don't hold finger over capillary tube end as the
capillary tube is placed in the vial).

3. Empty capillary tube in center of slide and use tube to spread material
unifermly over approximately 3/4 inch of center slide (enough so cover
slide will be filled).

4. Place wet slide in 60°C oven until slide is dry.

5. Place one drop of Norland UV optical adhesive in the center of the cover
slip. Invert cover slip and place on slide. Gently press down cover
slip to spread adhesive. Place slide under a UV lamp for 2 to 3
minutes.

6. Place paper label on slide so that it can quickly and easily be read.



PREPARATION OF CLAY SLIDES
FOR X-RAY ANALYSIS

Sample Preparation

1. Place 10 to 15 ml of unconsoclidated sample in a 50-ml beaker. Add
distilled water to the 30 ml mark and alsc add a few drops of 10% Na-
hexametaphosphate solution, (a few Alconox flakes may be substituted as
Alconox currently is produced containing Na-hexametaphosphate). This
will help to bring the clay into suspension.

2. Use a stirring rod to agitate the sample and then ultrasonically agitate
the sample 5-10 minutes.

3. Decant the suspension into a 150-ml beaker, leaving the heavier material
in the 50-ml beaker. Add 15-20 nl of distilled water to the 50-ml
beaker and agitate with a stirring rod so as to wash it., Repeat
decanting and saving the suspension in the 150-ml beaker until you have
at least 100 ml of suspension.

Separation of Silt-Sized Material

Stir the clay suspension and decant it into two 30-ml centrifuge tubes.
Immediately centrifuge the suspension 40 seconds at 2100 rpm (Fletcher size
12, 2100 RPM Centrifuge). Silt-sized material will settle while Z-micron
fraction will remain in suspension.



Preparation of Clay Slides

Decant the centrifuged suspension intoe a clean 150-ml beaker and
ultrasonically mix for 5-10 minutes.

Place a paper clip into the bottom of a flat bottomed centrifuge tube,
Now lay a 1 x 1 1/2-inch glass slide with the sample number etched on it
upont the paper clip. Repeat this in a second matching centrifuge tube.
Add the clay suspension to the tubes and centrifuge about 5 minutes at
2100 rpm for a heavy suspension. For weak clay suspensions 15-20
minutes is recommended.

After centrifuging, decant the remaining suspension and remove the clay
slide.

Three methods can be used to dry the clay slide.

a. Place it for 2 to 5 minutes in a vacuum desiccator, slowly
removing the air.

b. Place the slide in a 40°C oven for approximately 10 to 15 minutes.

c. Set the slide on a table in the lab (not recommended because
contamination could be a problem).



PREPARATION OF POWDERS FOR X-RAY ANALYSIS

The Philips Compact X-ray Diffraction Analyses System #PW 1840 that is
in the DGS lab can accommodate powder samples. A homogeneous sample with
grain sizes from 1 to 25 pm and in which no preferred orientation or any
micro- or macro-crystalline change has been created is the preferred "ideal"
sample,

The penetration of the x-ray beam is on the order of 20 um, so the
grains should be ground to a size of 5 to 10 gm to ensure that sufficient
grains of the various compounds present contribute to the beam reflection.

Two methods can then be used to mount the powder to be analyzed. The
first technique is found in the Philips operating manual #949930023711, 840601
section 4-1. This entails the use of the Philips sample holder as described.

The second technique which will be described here is also acceptable.
Take a 1 x 1.5-inch glass slide and apply a thin, uniform coating of UV
curable adhesive along 7/8 inch of its length. The adhesive can be spread
evenly using a second slide.

Next apply a thin coating of powder upon the adhesive. Inverting the
slide and dipping into the powder may work. A 1/32-inch thick uniform coating
is adequate.

Cure the adhesive from beneath the glass such that the adhesive faces
the UV lamp and not the powder. Proper curing time should take a few minutes
{Norland UV; 2 to 3 minutes).

Now the sample can be loaded into the x-ray unit for analysis,
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APPENDIX A

DELAWARE GEOLQGICAL SURVEY

DELAWARE FIELD INVESTIGATIONS
DATA SHEET

DGS Location:

Sample Number{s):

Nearest Town:

County:

Formation(s):

Date:

Investigator:

Investigation: Final or more needed {check one)

Location Map: Scale:

Geologic Sketch: Scale:

Geologic Description and Preliminary Interpretation:
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Sample Number

APPENDIX C

DELAWARE GEOLOGICAL SURVEY

DRY SIEVE ANALYSIS
DATA SHEET

Sample Weight

Sieve
Size

Sieve
Weight

Sieve +
Fraction Weight

(Sieve + Fraction) -
Sieve Weight = Fraction Weight

2000

1000

500

250

125

62

Pan




Sample Number

APPENDIX D
DELAWARE GEOLOGICAL SURVEY
WET SIEVE ANALYSIS
DATA SHEET

Sample Weight

Sieve
Size

Sieve
Weight

Sieve + (Sieve + Fraction) -
Fraction Weight Sieve Weight = Fraction Weight

2000y

1000y

500y

_250u

125u

52y

Pan




Sample Number

APPENDIX E

DELAWARE GEOLOGICAL SURVEY

HYDROMETER ANALYSIS

DATA SHEET
(Part A)

Results Obtained From Sieve Analysis:

Weight of Fraction
>2000 y

Hygroscopic Moisture Analysis:

Weight of Sample Before

Sample Weight

Weight of Fraction

<2000 1

Weight of Sample After

Drying =W Drying =W
Weight of Analysis Sample = qu Start Time
Elapsed| Time Reading Temperature
Time t R T
2 min.
5
15
60
250
1440
Quantity Formula Value
Percent H ic Yo
cent Hygroscop pm = — < 100
Moisture 1
Corrected Weight of W= YAS x 100
Analysis Sample T 100 + pm
Specific Gravity of G
Sample
Constant "a" a = 2:6500-0.9984 G
{(gm/1l scale) B 2.6500 ;—0.9884
Constant "a" 4 = 2:6300-1.0000 G
{S. G. scale) - 2.6500 G-1.0000
Percent of Sample _ R
Remaining in Suspension P = W 100 (gm/1 scale)
Percent of Sample _ 1606(R-1)a
Remaining in Suspension P = W x 100 (S.G. Scale)
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APPENDIX F
DELAWARE GEOLOCAL SURVEY
PIPETTE ANALYSIS

DATA SHEET
(Part A)

Sample Number Sample Weight

Results Obtained From Sieve Analysis:
Total Weight of Fractions Total Weight of Fractions

> 0.0625mm < 0,0625mm

Weight of Analysis Sample

Start Time

Phi, Beaker Beaker Elapsed Beaker + Sample
Class Number Weight | Time Time Weight (after dryin

4 00:01:00

5 00:02:59

6 00:11:59

7 00:47:51

8 03:12:—~

9 08:58:—

10 25:43:—

11 106:50:——
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Field number
Office number
Date of Count

Size fraction:

Boiled: HC1

APPENDIX H

DELAWARE GEOLOGICAL SURVEY

HEAVY MINERAL ANALYSIS DATA SHEET

62~500

other

HNOv

Other

Heavy liquid: tetrabromo

Other

Separation by

Count by

Separation: centrifuge
funnel
other

Total % HM (weight)

Number non-opaque grains
Number opaque grains

&9

Total number grains counted

MINERAL

COUNT

PERCENT

COLOR

SHAPE | ROUND COMMENTS

AMPHIBOLE

ANDALUSITE

CHLORITOID

EPIDOTE

zoisite

GARNET

KYANITE

PYROXENE

RUTILE
anatase
brookeite
titanite

SILLIMANITE

fibrolite

STAUROLITE

TOURMALINE

ZIRCON

QTHERS

OPAQUE
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Material Safety Data Sheet ﬁ%ﬁ?’%’gc ACID. GLACIAL
- From Genium's Reference Collection (Revision C) ’
e &3
77-88 aDewm pususHmG CORP. | Revised: April 1986

MATERIAL NAME: ACETIC ACID, GLACIAL 0
Pyroligneous Acid, CH3COOH, CAS #0064-19-7

MANUFACTURER/SUPPLIER: Fisher Scientific Co., PO Box 375, 1 Reagent Lace, H 2

Fair Lawn, NI 07410; Telephooe: (201) 796-7100. F:- 2

-~ SECTION 2: INGREDIENTS AND HAZARDS

Acetic Acid, CAS #0064-19-7 >99.5 8-hr TWA: 25 mg/m?
or 10 ppm*

Human, Orat, TDLo:
1470 pg/kg

* Cumrent OSHA PEL and ACGIH (1985-86) TLV. Hurpan, Inhalation, TCLo:
816 ppm/3 min

Boiling Point, 1 aim ... 244°F (118°C) _ Specific Gravity (HyO = 1) .. 105
Vapor Pressure @ 25°C, mm Hg .. 143 Melting Point .. 62°F (16.6°C)
Water Solubility ... Soluble Percent Voiatile by Volume ... 100
Vapor Density (Air = 1) — 2.07 Molecular Weight ... 60.06

Appearance ad odor Am,mmm&mm:mmmﬁpmmﬁmguﬁhodnrﬂmh
perceptible {unfatigued) at abave | ppm.

~SECILION:4: KIRE:AND: EXPLOSION:DATA 'LOWER 1:UPPEK
Flash Point and Method Autoignition Temp. Flammability Limits in Air 4 16
112°F (44.5°C) TCC 300°F (427°C) % by Volume

EXTINGUISHING MEDIA; Use waier spray, dry chemical, alcohol foam, or CO2. Water spray can be used to flush spilis
awqﬁnmapowxamdbdilu&espﬂhmmﬂmmbhnﬁmm. Use water o keep fire-exposed contaipers cool. Glacial
acetic acid is a combustibie liquid. M

UNUSUAL FIRE/EXPLOSION HAZARDS: Diluted with water, acetic acid can react with metals to produce hydrogen gas.

SPECIAL FIRE-FIGHTING PROCEDURES: Fire fighters must usc seif-contained beeathing apparatus o protect them against
i i wheu this material is bumin

Glacial acetic acid 1s stable. Hazanrdous polymerization Caanod occur,

CHEMICAL INCOMPATIBILITIES: This material may react violently with stroog oxidizing agenis, ammonium nitrate,
phosphmnuuid:ktide.pomxiumhydmxide.mdommﬁmmmiah It reacts readily with most commona metais
(execptaiuminum).buiculn,mdmﬁ:m.eﬁ:,hfmmwm—solubhm It reacts with alcohoi to form esters.

Nitric acid or chromic acid can explode with acetic acid if not kept cold. Mixing acetic acid with chlorasuifonic acid, 2-
m:inoeﬂnnol.oleum.rxahylenediminncbﬂmnuinucmcmminaeuehﬂwtcnpmemdpmmofmy
of these materials. )

CONDITIONS TO AVOID: Protect glacial acetic acid from freezing. It expands whea it is frozen.

HAZARDOUS DECOMPOSITION PRODUCTS may include carbon dioxide and carbon monaxide.

T O 1 e et Skt B puatber’s permisuion o roikiled,



APPENDIX I
MSDS SHEET INDEX
Acetic acid, glacial
Acetic anhydride
Acetone
Acetylene tetrabromide
Ammonium hydroxide
Anhydrous ammonia
Canada balsam
Ethylene glycol
Fluorocarbon liquid (Refractive Index Liquid) Series AAA
Glycerin
Hydrochloric acid
Nitric acid
Hydrogen peroxide
Sulfuric acid
Methyl alcohol
Imidozolium
Index liquids Series A, Series B, EH, FH, GH, H, M
Sodium pyrophosphate
Xylene
Ethyl alcohol
Hydrofluoric acid
Sodium hypochlorite
Potassium hydroxide

Norland Optical (UV) Adhesive 60






No.327 4/86__ ACETIC ACID, GEACIAL

::SECTION 6. HEALTH. HAZARD: INFORMATION.

Glacial acetic acid is not listed as a carvinogen by the NTP, [ARC, or OSHA. . .
SUMMARY OF RISKS: Inhaiation of this material’s vapors at concentrations of over 50 ppm is intolerable, resulting in
imritation of the eyes, nose, throat, and lungs. Repeated exposure to high concentrations of this material may produce
congestion of the pharynx. Neither odar nor degree of irritation are adequate to indicate coocentration of vapor. Skin contact
can produce deep burns with skin destruction. High concentrations of vapor may blacken the skin, produce skin sensitization,
conjunctivitis, and erosion of exposed teeth. Eye contact will cause immediata bums and possible permanent dumage, .
Ingestion is improbable because the odor would be extremely irritating; but severe intestioal irritation would resslt in burns to .
the mouth and the upper respiratory tract,. TARGET ORGANS: Respirstory system, eyes, skin, and teeth. PRIMARY ENTRY:
Inhalation, skin. ACUTE EFFECTS: Imitation of eyes, skin, and respiratory tract.  CHRONIC EFFECTS: Erosioa of tooth
enamel. FIRST AID: EYE CONTACT: Immedigicly flush eyes, including uoder the cyelids, with pleaty of rumning water for
at lesst 15 minutes. Spwdmddumgudnmgmmumlympomﬁpnmmmdmngeuhbe

avoided. Get medicat help.* SKIN CONTACT: Immedialgly flush affected areas with water, removing contaminated clothing
under the safety shower. Continue washing with water and get medical heip.* INHALATION: Remove victim to fresh air.
Restore and/or support his breathing. Get medical help.* INGESTION: Rinse victim's mouth with water. Dilute acid
mm:dnmjxmth large amounts of milk or water. Get medical help.* Do not induce vomiting; if it occurs spontanecusly,

give victim more fluid. Never give anything by mouth to someone who is unconscious. * GET MEDICAL ASSISTANCE = In
piant, paramedic, community, Gﬂmednalhelpforﬁuﬂumgobmuwn.mdmppmaﬁnfmud.

:SECTION:7.:SPIL

SPILIJLEAK: Handle major acetic spxll: by follewing a pmdeletmmed pian. Contact your suppher for assistance in this
planning, in meeting local regulations, and for disposing of large amounts. Notify safety personnel of spills. Provide
optimum ventilaticn to handle corrosive fumes. Fumes can affect neighboring materiais. Cleanup personnel need protection
against inhalation or contact. Keep upwind of spilled or leaking material. Contain spill. Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime.

DISPOSAL: Place neutralized waste in a landfill Follow Federal, state, and local regulations,

EPAC!unW:h:rAct,chuttahleSp:nQummy- 1,000 [bw454 kg,
SECTION:8: : ZTTON-INFORMATION:: : :
Respmnslnuldbeavaﬁableformnneoremgemym Whuefumumbelowﬂl)ppm.adrmml—caﬂmlge
orgmsc-vapnrtupmmlmﬂfacepmmlself-cmnmedhummgappmsmm:mnfupmuwmfnm
up 1o 1000 ppm require a Type C air-supplied respirator with a full facepiece operated in pressure~demand mode. For leveis
above 1000 ppm, use a seif-contained breathing spparatus with a full facepiece operated in a pressure-demand or other positive-’
pressure mode. B
Provide adequate exhanst ventilation to meet TLV requirements. Exhaust hoods shouid have a minimum air velocity of 100
ifm (linear feet per minute).
Wear rubber gloves, aprons, etc., to prevent skin contact Splash-proof goggles or a full face shieid showld be wom to
prevent any eye contact. Splash-proof, gas-tight poggles may also be required to prevent iritation of the eyes from fumes.
Eyewash stations and showers must be readily available where this material is handled.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them,

= SECTION: 9: SPECIAL PRECAUTIONS:AND: COMMENT
Store glacial acetic acid in suitabie tightly closed containers in a well-ventilated area having acid-resistant floors with
controlled drainage. Prevent freezing in storage. Keep temperature above 62°F (16.6°C) to avoid mupture of carboys and glasy -
containers, Protect containers against physical damage. Detached storage is preferred for this material. Siore it in sealed
containers away from oxidizing agents and combustible materials, Glass, polyethyiene, and Type 316 stainless steel
containers are svitable, Exhaust ducts for ventilation should be acid resistant. Use whatever ventilation is necded (o keep
fumes or mist below TLV levels. Avoid breathing acetic acid fumes, Do not get it in eyes, or on skin or clothing. Do not
ingest it. Practice good personal hygiene. Never add water 1o acid. Do not smoke. Use oonsparking tools end vapor-proof
clectrical fixtures. Prevent skin and eye contact because this acid is highly commosive to body tissue. Olfactory detection at 1
ppm is well below the TLV; however, documentation shows that workers can tolerate up to 200 ppm, probably because of
olfactory fatigue. Suspected areas of high or variable concentrations of acetic acid should be tested before empiloyee exposure.
Acetic acid is designated as a hazardous substance by the EPA (40 CFR 116).
DOT Classification: Corrosive. DOT No. UN2789.  Label: Corrosive.
Data Source(s) Code: 2-12, 15, 23-26 31, 34, 37-39, 42, 43, 47, 54, 55, 58 359, 82 CK

m-ummumu—mw Approvals %\O. Qacmsrac, 1 /97,
h-bnuhnummduuzm&nm -

&X1E08 00 WTAtoS, Makes 00 representations and %ﬂy- Indust. staret’ M /- 37
!nlhemywmﬂuhtynfmchmfmfulpﬂmh -
istendod purposes or for comsequences of its usa. + | Medical Review

QTS © 1988 ontmn Pubiciog COPORIR L it rentn Copyright © Apil 1, 1986
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MATERIAL SAFETY DATA sHEET S
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CORPORATE RESEARCH & DEY_EI.OPMENT lsfﬁ ACETIC ANHYDRIDE

7]

SCHENECTADY, N. Y. 12305 |
Phone: (518) 385-4085 DIAL COMM 8%235-4085 INFORMATION

SECTION I. MATERIAL IDENTIFICATION

TERIAL NAME: ACETIC ANHYDRIDE
DESIGNATIONS: Acetic Oxide, Acetyl Oxide, Ethanoic Anhydride, (CH4C0),0, CAS #000 108 247
ACTURERS: Materfal is available from several suppliers, incliding:

Date May 1980

- Ashland Chemical Co. Union Carbide Corp.
" Industrial Chemicals & Solvents Div. 270 Park Avenue
Box 2219, Columbua, OH ..43216: New York, Hew York
(614) 889-3333 (212} 551-3263
SECTION 11, INGREDIENTS AND HAZARDS X HAZARD DATA
Acetic Anhydride >95 B-hr TWA 5 gpm*
or 20 mg/m

Ceiling level

*Current (1979) ACGIH TLV; OSHA standard is 5 ppm
'_(no Ceiling). ' : ] Rat, oral

SECTION III. PHYSICAL DATA

Boiling point, 760 mm Hg, deg C =-— 140 ' 'Specific gravity, 20/20 ¢ -— 1.083
Vapor pressure, at 20 C, mm Hg —— &4 ~ Melting point, deg C ——= -73.1
Vapor density (Air=1) 3.5 . Evaporation rate {(BuAc=l) ——= 0.46
Water solubilicy Soluble (Reacis!) ~ Viscosity at 20 C, cps 0.90
1 ‘Molecular weight. ———————————— 120.1

Appearance & Odor: . Colorless, very mobile, liquid with a very pungent irritating acetic
acid~like oder.

SECTION IV, FIRE AND EXPLOSION DATA LOWER | UPPER
¥lash Point and Method Autoignition Temp, | Flammability Limits In Air |
120 F (CC) 734 F : % by Vol. 2.7 10.3

Extinguishing Media: Use CO, or dry chemical for small fires; alcohol foam for large d
- unconfined fires. Abundang water spray can be used to dilute spills to noncombus£ihl

mixtures and extinguish Fire (20:1 of water needed to solubilize and absorb heat of
reaction with water), and to cool fire-exposed closed containers. Avoid directing
water into containers of acetlc anhydride. o

Vapors may flow along surfaces to distant ignition sources and flash back.

FirEfiggﬁers need seif-contained breathing equipment, eye protection and full protectivel
clot g.

SECTION V., REACTIVITY DATA

This combustible liquid is stable in closed containers at rcom temperacture. Folymer-
ézation does not occur, , It can.react with water to gemerate acetlc acid and much
eat' - P . - R | —————
11t is incompatible with amines, alkaline materials and oxidizing agenta. Water, alcoholk
and glycerine give exothermic reactions which can be especially dangerous when acidic
catalysts are present. ’ :

Thermal-oxidative degradation products caa include carbon dioxide, carbon monoxide,
. hydrocarbons, and acid fumas.

GENERAL & ELECTRIC Copyrigta'o— 1980 By Ganars Eeets Carmany
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SECTION V1. HEALTH HAZARD INFORMATION | TLV Cefling 5 ppm (See Sect. II)

Acetic antiydride is a corrosive to human tissue. Vapors can cause durns as well as
irritation of the eyes; liquid contact can cause severe ege injury.  Vapor imhalation
js irritating and damaging to the respiratory pasgsages and lungs.

Though not highly toxic, ingestion of this material is expected to resulr in severe burps
of the mouth, throat and stomach lining. Prolonged liquid contact can produce sever

pri850g RE the skia. ‘

Eve Contact: Flush promptly with lots of rumning water for .15 minutes or more, in-
cluding under the eyelids. Then get immediate medical attentionml! . .
Skin Contact: Flush exposed area with lots of water for 15 minutes. (Remove con-
taminated clothing under a safety shower for gross exgosure!) Wash with soap and
water. GCet medical help if large areas contacted or 1f irritation persists.
Inhalation: Remove victim to fresh air. Restore and/or support breathing as required;
ave trained person administer oxygen. Keep warm and ac reat. Get medical help!
Ingesacion: Give consclous victim water to drink for dilutionm and milk of magnesia tqg

neutralize. Do not induce vomiting! Get medical attention. for additional treat-
ment, support‘“Eﬁ‘d"ﬁ'BE‘eT:ﬁE‘EIb‘ﬁ.‘""‘J1

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel of spills and leaks. Provide explosion-proof vemtilation. RKe-
move sourcas of heat and ignition. Clean—up personnel need protection against contadt
with liquid & vapor or mist inhalation. Stop leaks at source. (Water spray has been
suggested to disperse vapors and protect those who are stopping leak.)

Contain sgill. Absorb regidues or small aspills ondggper or other absorbent solid. Col-
lect material in suitable closed containers for Egsal. Caver contaminated surfaas
with soda ash or sodium bicarbonate and spray on a little water to neutralize resid
Wash site with soda ash sclution and flush to drain with much water.

DISPOSAL: Absorbed material or waste liquid can be burned in an approved incinerator.
Use of an afterburner has been suggested for complete combustion. Acetic anhydride

_can be toxic to fish. Prevent direct discharge to surface waters. Follow Federal,
State and Local regulatioms.

[ X7
.

SECTION VIII. SPECIAL PROTECTIOM INFORMATION

Provide adequate exhaust ventilation to keep vapor or mist in the workplace below 3> ppg
exposure limit. Approved, full facepilece respirator is needed for nonroutine and
emergency situations where mist or vapora cannot be adequately controlled. .

Use rubberuiloves and apren and safety gogsles. Additional protection against comtact
with liquid (such as face shield, rubber boots,and impervicus clothing) may be needed
if splashing can occur.

Provide eyewash atations and safety showers in handling and use areas.:

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store inm a cool, dry, well-ventilated area, away Lrom sources of heat and ignition. |

Protect containers againat physical damage. Inside storage to be in a standard -
flammable liquids storage room, Outside or detached storage preferred.

Residues in recently emptied containers present a hazardous situatiom. )

Exclude from exposure those individuals with diseases of eyes, lungs, and skin until
approved by physician to work with this material.

Aluminum and stainless sceel are commonly used for piping and valves. Steel,” galvaniz¢d
iron, tinned iron, copper and copper alloys ahould not be used.

TA SOURCE(S) CODE:1,2,4-12,18,23,25,26,31 ., MIS .
vchgmanie ae 4 Hhe iiehility of information harein ko pucheter's nwpmies are APPROVALS: - CRD-:—’}!M'
iy purchamar's respamaiitly, Tharsiors. oléheugh resenebis core hes ”(-“o"“"*/

b.-ljﬂ-r;ﬁ.,__, i of such ik .‘G-dMCnup:w Industrial Hyg'le‘ﬁ ! Iw
ne mshos ne repreve wmas me waibilivy 1 (R
,hhmu:ﬂhd-ﬁd or - . and Safet}‘ ( Zz_ﬁo ‘

e MEDICAL REVIEW: JXse 1980

GENERAL @ ELECTRIC



MATERIAL SAFETY DATA SHEET ¥ g NG- :::'ronz
CORPORATE RESEARCH & DEVELOPMENT EISH ACETONE
SCHENECTADY, N.Y. 12305 - | oare sne 1080

SECTION |. MATERIAL IDENTIFICATION

MATERIAL NAME: ACETONE
OTHER DESIGNATIONS: Dimethyl Ketone, Z-Propancae, CH3COCH3, GE Material DSB24, ASTM D329,

CAS #000 067 64l
MANUFACTURER: Available from many suppliers, including:

The Dow Chemical Company Eastman Chemical Products, Inc.
2020 Dow Center Kingsport, TN 37662
: 247-0
Ldland, M1, 48830 (517) 636-4400 Tel: (615) 247-04ll
SECTION Il INGREDIENTS AND HAZARDS % HAZARD DATA
Acetone ca 100 8-hr TWA 750 gem
or 1780 mg/m~*
Rat, Oral
*ACGIH (1983) TLV; STEL 1000 ppm. Curremt OSHA PEL LDsg 9.75 g/kg
is 1000 ppm. NIOSH (1938) recommended a l0-hr TWA Rabbic, Skin
of 250 ppm or 590 mg/m” and defined the "action level" LDgg 20 g/kg
at half this exposure. - Human, Inhalation
TCLo 500 ppm

Eye Irritacion &
Eye systemic effect

SECTION Hll. PHYSICAL DATA

Boiling point, 1 atm, deg C —-——— 756 Specific gravity {20/4 C) 0.79
Vapor pressure, mm Hg, at 20 ¢ -- 180 Volatiles, % ca 100
: at 25 ¢ ~—- 226 Melting point, deg € —-————————ww= =95
Vapor density (Adr=~l) = 2.0 Evaporation rate {n-Budcml) ————= 7.7
Water solubilicy ——————— Miscible Molecular weight 58.09

Appearance & Odor: A clear, colorless, volatile liquid with a characteristic, pleasant

sweetish odor. Odor recognition threshold (1007 of test 1) 100-150
reported between 200 andsﬂoo ppm) ; distincé odor at EBO 3;:? ) ppa (also

SECTION IV. FIRE AND EXPLOSION DATA Lower Upper
Flosh Point omd Method Autoignition Temp, Flammability Limits in Air 2.79 13.2
=4 F (-20C) (TCC)** >538 C 2 by volume®* (at 77F) (at 75F

tinguishing media: CO., alcchol foam, dry chemical or water spray. Water spray may not
be effective in extinguishing.* Use water to cool fire-exposed containers and to dilute
dnd reduce fire intemsity. Class B fires; use a blapkering effect to smother flame.
Dangerous fire hazard and moderate explosion hazard when exposed to heat and flame.
Firefighters should use self-contained breathing apparatus.

*#10% solution of acetone in water is reported to have “80F flash point.
#**Higher closed cup flash points, lower LEL and lower UEL also are reported.

SECTION V. REACTIVITY DATA

Tcecone 1S Stable in closad container under normal storage and use conditions. It does
not undergo hazardous polymerization.

This OSHA Class IB flammable iiquid reacts vigorously with strong oxidizing agents, such
as nitrates and perchlorates or concentrated sulfuric acid. Incompatible with nitric
and sulfuric acid mixture (can be explosive)} and with nitric and acetic acid mixture.
Ignition on reaction with potassium t-butoxide.

Thermal-oxidative degradation cam include carbon momoxide.

Copyright]1 98¢, by Generol Elecrric Co.

GENERAL & ELECTRIC
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SECTION VI. HEALTH HAZARD INFORMATION LY 750 ppm (See Sect II)

Acetone is a low toxicity solvent. Irritation of mucous membranes, dryness of the mouth
& throat, headache, nausea, dizziness, and narcosis can result from excessive exposure
to vapors. Prolonged or repeated skin contact has a defatting effect, causing drying,
irritation and mild dermatitis. Absorption through intact skin is not expected to cause
systemic injury; however, possible skin absorptiomn should be considered in meeting TLV
requirements. Eye contact is irriracing and can be damaging. Do not ingest.
FIRST AID: .
Eye Contact: Flush promptly with plenty of running water for 15 minutes, imcluding
under eyelids. Contact a physician if irritacion persiscs.
Skin Contact: Wash off with water. Remove contaminated clothing. Get medical assistance
if irritation persists or if large body areas are contacted,
Inhalation: Remove to fresh air. If effects are more severe than a headache, contact
a physician. Restore and/or support breathing if required. Consider oxygen therapy.
InEestiou: Give water to drink to dilure. If victim is alert and large ameount ingested,
wce vomiting. Contact a physician!

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

eport large spills to safety persomnel. Provide maximum explosion-proof ventilation and
eliminacte sources of ignition. Clean-up perscmmel need protection agailnst inhalatiecn
and liquid contact, Flush with water spray to clear area of acetone {(flush to open
ground, not to drains, sewers or surface water courses}, or dilute with >200 parts of
water and pick up with nonsparking tools feor disposal.

[DISPOSAL: Incineratiom is a recommended method to dispose of scrap acetone. Reduce burning

hazards by mixture ' with less flammable liquid for incineration. Follow Federal, State,

and Local regulations. When amounts warrant it, consider reclaiming.

[EPa (RCRA) HW No. UCO2 (40 CRF 261)

Tovide explosion-procf general and local exhaust ventilation to meet TLV requirements.
For nonroutine or emet%enc{ egsooura ?bove the TLV, use approved chemical cartridg
up to

FECTION VIll. SPECIAL PROTECTION INFORMATION
or seif-contained respirator with full Eacesiece

or canister, gas mask 00 ppm
éup te 20.000 ppng.
Fa ety glasses and butyl rubber or polyvinyl acetate gloves are recommended to aveid con-
tact with liquid acetone. (Protective creama can also be used) . Additional protective
clothing may be required (boots, apron, etc.) as work conditions indicate to prevent
contact with liquid. Remove contaminated clothing prowmptly (fire and health hazard) and
clean and dry before reuse.
‘ayewagh station and safety shower should be available near the workplace where splashin
1s possible. s ﬂ
prinkler fire protection 1s desirable in areas of storage, handling and use.
T10SH recommends preplacement and medical exams for those regularly exposed above
"action level".

SECTION 1X. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers (carbon steel recommended) in a cool, clean, well-ventilated

fire-resistant area, away from oxidizing agents and sources of heat or ignition. Bond

and ground containers and equipment for tranafers to aveid static aparks. Use labeled

safety cana for small amounts. Protect containers from physical damage.

Acetone pust be stored and handled as an OSHA Class IB flammable liquid. Electrical
services must meet codes. No smoking in atorage or use areas. :

Use with adequate ventilation. Avold prolomged or rapeated contact with liquid.

DOT Classificatiom: FLAMMABLE LIQUID 1I1.D. No. UN1090 Label: FLAMMABLE LIQUID

DATA SQURCE(S) COOE: 1-12,14,16,19-21,23-26,31,38,47

e e st o o o i s e . | aprrovais: misicro ), {1 o

aear's it ad cbre hat bauwn iahan = the - U

inachh inbormuthin. Savarul Bawis Compuny owtianils b . mghes na - -t INOUST. HYGIENE/SAFETY 6_3_“;
. s e o tansminiitty of swah wiarmelion v SEplicanen tu g -

chuia + - o of He ven. MEDICAL REVIEW: 15 June 1984
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@ Fisher Scientific Company

Chemical Manufacturing Division
P Q. Box 375. 1 Reagent Lane
Fair Lawn, NJ 07410

MATERIAL SAFETY DATA SHEET (Adapted from USDL From LSD-005-4) (201) 796-71C
SECTION L. IDENTIFICATION OF PRODUCT
CHEMICAL NAME , FORMULA
S-Tetra-bromoethane CI-IB:'2CHIB:'2

SYNONYM OR CROSS REFERENCE
Acetylene tetrabromide

SECTION Il. HAZARDOUS INGREDIENTS

MATERIAL NATURE OF HAZARD
S=Tetra-hromeethane Irritant

SECTION lil. PHYSICAL DATA

BOILING POINT MELTING PQINT o

151°C @ S4mm -1%c
VAPOR PFIESSURE(mm Hg)

SPECIFIC GRAVITY 2 g6

0.02
 CORDENSITY (AR =11 17 g PERCENT VOLATILE BY VOLUME (%) - 100%
WATER SOLUBILTY  {psoluble SUPPRFIONMATE eater than 1

APPEARANCE  .1aan yeilow liquid

SECTION IV. FIRE AND EXPOSION HAZARD DATA
FLASH POINT (method used)  NA ' FLAMMABLE LIMITS  NA el Led
°F) _
FIRE EXTINGUISHING MEDIA  ¢0_, dry chemical, water foam

SPECIAL FIRE-FIGHTING PROCEDURES yaar self contained breathing apparatus

UNUSUAL FIRE AND EXPLOSION HAZARD yhen heated, emits toxic fumes of carbonyl bromide

SECTION V. HEALTH HAZARD

THRESHOLD LIMIT VALUE
air: lppm

HEALTH HAZARDS
‘Harmful 1f swallowed. Causes irritation.

-FIRST AID PROCEDURES  T{ swallowed, induce vomiting. In case of contact, immedi:
flush eyes or skin with plenty of water for at least 15 minutes. Call a
physician.

See Disclaimer on reverse side.



2200 S-Tetra=-bhromoethane

SECTION VI. REACTIVITY DATA

FABILITY UNSTABLE CONDITIONS TO AVOID
STABLE X
ACOMBATIBILITY (material o avoid)
AZARDOUS DECOMPOSITION PRODUCTS weT e Tt e entts—tUXtT fomes—of—Tarvonytbromide
AZARDOUS MAY OCCUR CONDITIONS TO AVOID

OLYMERIZATION

WILL NOT OCCUR X
SECTION Vil. SPILL AND DISPOSAL PROCEDURES

TEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED .
Absorb on vermiculite. Scoop up and place in a suitable container.

VASTE DISPOSAL METHOD ‘
NSPOSE OF BY MEANS AS TO COMPLY WITH ALL LOCAL, STATE. AND FEDERAL REGULATIONS

IR CONTACT AN APPRQVED AND LICENSED DISPOSAL AGENCY.
SECTION VIll. PROTECTION INFORMATION

IESPIRATORY PROTECTION (specity type)
face mask with organlc vapor cannister

VENTILATION | LOCAL : ) , o SPECIAL
MECHANICAL (general) preferred OTHER
PROTECTIVE GLOVES EYE PROTECTION
Rubber Safety glasses

OTHER PROTECTIVE EQUIPMENT

SECTION IX. HANDLING AND STORAGE PRECAUTIONS

STORAGE AND HANDLING

SECTION X. MISCELLANEOUS INFORMATION

INFORMATION FURNISHED Mihager of Quality Assurance

The above information is believed to be accurate and represents the best information currently available to us. However, WE MAKE NO
WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, with respect to such information, and we
assume no liability resulting from its use. Users should make their own invesligations to determine the suitability of the information for their

particular purposes.

Form Ne. 7~

7/2/80 o 11-79

REV. NO. 0 DATE:



No. 1A

MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT

: SCHENECTADY, N. Y. 12305 3
Phone: (518) 385-4085 DIAL COMM 8%235-4085 Date April 1980

SECTION I. MATERIAL IDENTIFICATION

MATERIAL NAME: AMMONIUM HYDROXIDP (28-30Z%)

OTHER DESIGRATIONS: ua Ammonia, Ammonium Rydrate, Ammonia Water (Strong),
"Spirit of Hartshorn', NH40H, GE Material D4B2, CAS #001 336 216

MANUFACTURER: Available from many suppliers, including:

AMMONIUM HYDROXIDE
(28-30%)

J.T. Baker Chemical Corp. Canadian Induatries Limited
222 Red School Lane Chemicals, Box 10
Philipsburg, NJ 08865 Montreal, QUE., Canada H3C 2R3
SECTION II. INGREDIENTS AND HAZARDS X HAZARD DATA
Ammonia, Anhydrous {(See MSDS #1) 28-30 {8-hr TWA 50 ppm*
. or 35 mg/m3
Water 70-72
Material is prepared by dissolving ammonia in water
under controlled conditions. Purity dependa om the Hu:gn;g?;;l LDLo

purity of tha ammonia and of the water used.

*Current OSHA value; ACGIH (1979) TLY 1is 25 ppm. NIOSH
- Human, inhalation
has proposed a ceiling level of 50 ppm for ammonia. ' LCLo 5000 ppm

Rﬁﬁanogg& mg/kg

SECTION !1II. PHYSICAL DATA

Temiparature at which so;u%ion ia saturated Specific gravity (15.5/4 C) -~ 0.90

with NHq at 1 atm, deg —— ca 80-85 Formular weight, NH40H -—--= 35,04
Vapor pressure of NH4, 15.5 C, mm Hg - &70-475 Moles NH4/liter of solution - eca 13
Water solubility Completely Soluble Freezing point, deg ¢ ———-—— 3273

Appearance & Odor: A clear, colorlesa liquid with a scroag, pungént odor of ammonia.

The odor, which is detectable at 5 ppm and irritating at 25-50 ppm of NH3, provides
& warning of hazardous concentraticns in air.

SECTION IV, FIRE AND EXPLOSION DATA LOWER JUPPER
as oint an atho Autoignition Temp. | Flammability Limits Tn Air
R/A 1204 F (as NH3) Volume X (NH4) 16 27

Extinguishing Media: Use media appropriate to surrounding fire conditions. Use cold
water spray to control vapors and cool fire-exposed containers.

When heated, material will emit NH3 vapors which necessitates respiratory and eye
protection for firefighters. Use protective clothing.

SECTION V. REACTIVITY DATA

Haterial is stable in cool storage in closed containers. Lt does not polymerize.

Ammonium hydroxide is strongly alkaline and is incompatible with acid materials and
with copper, tin, zine, aluminum, and their alloys and with galvanized surfaces.
Violent reactions can occur, for example, with dimethyl sulfate, or fluorine. Ex-
plosive materials can resuit from reaction with iodine or with several silver com-
pounds.

Adding NaOH to this material and/or heating will volatize NHj.

GENERAL@D ELECTRIC coppiame —ts008y Goomn Etctic Company



NO. 1A

Ammonium hydroxide is irritacing and corrosive to body cissues. Excessive inhalation of
vapors is irritacting to the mucous membranes of the respirafgfg fraci agd cng re§ul§
in headache, coughing, severe lung congestion (edema and di ulty in breaching). Ski
contact with liquid can irritate, redden and cause burnse. Liquid contact with the eye
can Be sev relt damaging and can vesult in loss of vision., Ingestion is corrosive to
the 1Eest ve tract. .

FIRST AID:

Eye Contact: Immediately flush with lots of running water for at least 15 min., in-

cluding under the eyelids; then contact physiclan immediately, preferably an
opthalmologist. Speed and thoroughness in rinsing eyes 1s important to avoild
germanent injury. |

Skin Contact: ~Immediately flush with lots of water while removing contaminated cloth-
ing gn% shoes. Cet medical help promptly if large areas are affected or irritation

ersists.

Inhalation: Remove to fresh air. Restore breathipg i[ required and/or have trained

person administer oxygen if breathing is difficult. Keep warm and at rest. Contact

o drink, followed by milk. Do not induce vomiting. Contact physician.

hysjcian gromptl - -
InEegtion: EE cgnsgious, prompcly give lots of water or dilute vineﬁar or citrus juicp

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES
Prepare wricttep plans Tor CMETRency. INFOFM Sarety personncel Or Jarge Spllls angd evacuarq
area. Provide ventilation. Those involved in clecan up need protection against con-
tact with liquid and inhalation of mist or vapors. Contain spill for recovery when
feasible or flush with water tuv holding area for neutralization {do not flush direcely

to sewer or surface water.) . o
INISPOSAL: Follow Federal, State and Local regulacions for pli, NH3 content, and salts

content for effluents. Ammonium hydroxide can be diluted wich water, neutralized as
required with dilute HCl or dilute Hﬁ504, and then hightly diluted with wacter for
discharge. Suitable scrap ammonium hydroxide might be coasidered for use in neutral-
izing acidic wastes. If desired, aqueous NH3 can be recovered from scrap for use ov
sale.

SECTION VIIT. SPECIAL PROTECTION ITNFORMATION

{Provide general and local exhaust ventilation as requirced to meet TLV. For emergency ang
nonroutine conditions above the TLV a chemical carctridge respirator with a full-]acepiq
respirator is suitable for exposures below 300 ppm; above 300 ppm or if conceatration
known use approved self-concained respirator with (ull facepicce.

{Use splash-proof, chemical safety porsles, and where newded, a faceshield or mask to
protect against splashes and from mists and Nll4y. Use a rubber sult, boots, gloves,
apron, or other protective clothing as requirea for workplace conditions to prevent
contact with ammonium hydroxide solutlons.

fAn eyewash station and a safery shower must be immudiarely accessible to workers where
this material 1s used or handled. Washing faci{lities and large amounts of clean water
must be available for emergency use where spills may occur.

[£]
T

J i

SECTION 1X. SPECIAL 'PRECAUTIONS AND COMMENTS

Store in a cool (below 80 F to avoid pressurization above 1 actm) area in closed containe
away from sources of heatr, direct sunllfhc. and incompatible materials (sce, [or ex-
ample, Sec. V). landle as a corrosive liquid. Prevent damage to containers. Above
50 F, the ammonia vapor from this material can b? a serious hazard in a sFill siiua-
tion. Use caution in opening sealed containers {or proper pressure reliel, Drala
emptied containers well & flush with water before discarding.

Work Eractices and equipment must be arranged to prevent contact of ammonium hydroxide
with the worker's bodr and to avold inhalation of vapors, Trailn workers in proper

handling of ammonium hydroxide. .

Preplacement and periodii: medical exam is recommended for ammonia workers and additional

S,

exams should he prov%ded if excissive ejposur . 2 el ath] u from
exposure wotkers with eye or gu monary diseasds®. MLS X \
[DATA SOURCE{S) CODE: 1-12, 14, 34 APPROVALS:'CRpii -)llzr ) &+LQ‘J—\_/
]

Iedgpreenits O3 1ot tusiabelely of Pat oon (06 puschater s pua pases ore Industrial Hygiend
Auceusarsly puithoses o | siporniekty, Eheistore. ofthaugh isaionabie (e ha gnd Safoty -
baen tohes w the p of wxh G Ehot e Companry m—
s e s e v <o aman o borimrre MEDICAL REVIEW: June 1980
intenddwd gurpore o lor (ONEQuani es of 1hy use
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MATERIAL SAFETY DATA SHEET GP ANHYDROUS AMMONIA
GENIUM PUBLISHING CCAPOHATION @ : REVISOM B
P.O. BOX 1436, SCHENECTADY, NY 12301 USA
(518) 385-2577 SENIUM PUBLISHING CON,

Date MNovember 1979

SECTION [. MATERIAL [DENTIFICATION

MATERIAL NAME: ANHYDROUS AMMONIA

DESCRIPTION: Liquid or gaseous, depending on temperature and pressure conditions. Sup-
plied pressurized in cylinders or tanka.

OTHER DESIGNATIONS: NH,y, Ammonia Gas, GE Material D27Al, CAS #007 664 417

MANUFACTURER: Available from many suppliers.

SECTION Il. INGREDIENTS AND HAZARDS X HAZARD DATA
Anhydrous Ammonia >99.5 [ 8-hr TWA 50 ppm*
. or 35 mg/m

Human, inhalation

*Current OSHA TLV; NIOSH has proposed a 50 ppm Ceiling ] TCLo 20 ppm, irritat
Limic (4 minute sampling time}. The current ACGIH TLV
is 25 ppm. Rat, inhalation

LCLe 2000 ppm/4 hr

SECTION IIl. PHYSICAL DATA

Boiling point, 1 atm, deg F (C) -—— -28 (-33.4) Specific gravity 60/60 F -- 0.62
Vapor pressure at 60 F, mm Hg -———-== 4800 Volaciles, X ca 100
Vapor density (Alr=l) 0.6 pH of 1% water amolution =--- 11,7
Solubility in water, g/100 cc: Melting point, deg F (C) -- -108
At 0 C 89.9 (-77.7
At 100 ¢ 7.4 Molecular weight ——————eao 17.03

£
Appearance & Odor: Liquid at low temperature, moderate pressure. Colorless gas at
moderate temperature, low pressure. Sctrong, pungent odor, detectable at 5 ppm,
irritating at 25-50 ppm; odor provides a warning of hazard.

SECTION [V, FIRE AND EXPLOSION DATA LOWER [ UPPER
Fiash Point and Method Autoignition Temp. | Flammabilicty Limits In Alir
Gaseous at room conditidng 1204 F{iron preseng)}* Vol. % 16 25

Extinguishing media: Wacter (spray or fog) is best. Stop flow gas. Use water to keep
fire-exposed containers cool and protect men affecting shut off. It is a moderate
fire and explosion hazard when exposed to heat or flame. If gas Iis leaking or tanks
are heavily exposed to heat, evacuate the area and the area downwind. Heat exposed

tanks should vent at 250 psi. Violent rupture can occur if relief valves fail.
Firefighters need self-contained breathing apparatus with fuli-facepiece and full pro-

| _tective clothing.
TF tron aralyat ahamnr aucaionirion {a above 1562 F (850 C) .

SECTION V., REACTIVITY DATA

Contained anhydrous NH; ar room temperature is stable. If heated above 450 C, decompos-

ition to Hp and Ny begins. It is an alkaline gas which reacts with acids with much
heat evolution; it reacts with CO; from the air.

Contact of NH3 with chemicals auch as mercury, chlorine, iodine, bromine, silver oxide,
or hypochlorites can form explosive compounds.

Do not use copper, brass, bronze or galvanized steel in contact with ammonia. Welded
}joints are preferred to threaded joints in ammonia service. Do not use brazed joints.

Lon

it o pobtam spocie peeimien s prokibled GENIUM PUBLISHING



Na. 1

SECTION VYI. HEALTH HAZARD INFORMATION T TLV 25-50 ppm (See Sect. II)

Skin damage can occur from repeated, prolonged, or high concentration contact. Above

nia is not a "poison", but its alkalinity is corrosive to body tissues. The gas can
be suffocating and is extremely irritating to_the eyes, mucous membranes and lung tisshe.
It can cause permanent injury or death in prolonged expcsure at high concentratioms.

700 ppm in air causes severe eye injury and possible loss of vision if not treated im-
mediately. Burning and blistering of the skin, as well as serious lung edema, occur
quickly above 1700 ppm in air. Contact with liquid ammonia will produce frostbite in
addition to corrosive damage. FIRST AID:
Eve Contact: Flush with lots of runfiing water immediately and continue at least 15 miﬁ..
ncluding under the eyelids. Then contact physiclan lmmediately, preferably an
opththalmologist. Speed and thoroughnese in rinsing eyes is important to avoid per-
manent injury. .
Skin Contact: Immediacely flush with water and remove contaminated clothing. Thaw
ErozenfEIoghéng before removal. Get medical help if irritation persists or large
area affected.
Inhalation: Remove promptly to fresh air. Reetore and/or support breating if requigeﬂi
eep warm and at rest, Call physician. Have trained person administer oxygen. (NOTE!
Rescuer requlres proper respgrator equipment to prevent his becoming a vic im also. ¥

Ehtablish written plans for emergency. Evacuate area of leak (and possibly downwind alsp).

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Exclude all except properly equipped (see Sect. VIII) and trained personnel with emer~
gency assignments. E1 nate igngtion sources and provide ventilation. Use a cold water
spray to absorb NHj. An open bottle of Conc. HCl can be used to detect sources of small
leaks. When possible, leakage should be adjusted to discharge gas, not liquid NH3. D¢
not try to neutralize liquid HHjy spills with acid! Gaseous NHj may be discharged inte
cold water for collection; do not directly discharge this solution to municipal sewers
confined drains, or surface waters, DISPOSAL: Scolutions of NH3 in pure water may be

used or sold. For discharge, follow Tederal, State and local regulations. Limited
amounts of NHE gas may be released to the atmosphere under agﬁropriati conditionsa Ag
8 n ?

a
limited amounts of ammonia solution can be highly diluted with water (neutralized?) f
discharge. The receiving stream must not eiEéEExEEEEEIIEhed limits for NH4 or salts.

SECTION VIII, SPECIAL PROTECTION INFORMATION

Provide general ventilation and exhaust ventilation to meet TLV requirements. {In bulld¢

To prevent skin contact use rubber suit, bootsa glovesi apron, ete, as appropriate for

An eyewash station and safety shower must be immediately accessible to workers where
ties and L

ings use explogion-proof electrical servicea for NH3.) For emergenc and nonroutine
conditionsxg chemicgl cartridge respirator with fuli-facepiece cgn b{ used for limited

periods below 300 ppm; above 300 ppm or_for unknown exposures, approved, full-faceplec
self-contained breathing apparatus should be available. .

workplace conditions. Use safety goggles an

eld to protect eyes from gaa and
direct splashing of solutions,

acesh

ammonlia is used or handled. Washing facild a
be available for emergency use. (See also ANSI/CGA G2
on storage and handling of anhydrous armonia.)

rge amounts of clean water must
.E—1972. formerly ANSI K6l1.1,

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

S

b

tore eylinders or tanks in a cool, well-ventilated, fire-resistant location, away from
oxidizing agents, combustible materials, and sources of heat or ignition. Special
external storage, out of direct sunlight, is preferred. See alao CFR 29,Chapter XVII,
Part 1910.111 for regulations on containment and handling of anhydrous ammonia. Follo
good practices for compressed gas in cylinders,

onttor workplace to be sure of asmonia eXposures of workers,

ork practicas and equipmant must he de 15

or ammonia solutiona with a wvorker's zo Y.

replacement and pericdic medical examination is recommended for smmonia workers, and ex

aminations should be provided when excessive exposyre conditions occur, Keep records.
Provide training to workers on safe handling,

ned to prevent any contact of liquid ammonia

TA SOURCE(S) COBE: 2-8.12.17,19,20,24,26,31 ' | APPROVALS: cpp’ :l_m.b’la;ﬁw’

Industrial Hygiene
JOgTenE B8 10 mAitdty f rMaMOn heree fof DUCAEREE PUDOR e NeCIMETRY nd Safel
urchaser's responistally Thirsion, SINGUGH rasednebiy Chrd Fae Deen bhen v B DrEOSrSNON of ——;—Y
wch -Gatym Py ¥ IS YO iy n &g

Aemes 3 (Traeaty s 0 e secuty 5 sy f e > o MEDICAL REVIEW: 12/79
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g8k Fisher Scientific Company

Chemlcal Manutacturing Division
P Q. Box 375, 1 Reagent Lane
Fair Lawn, NJ 07410

MATERIAL SAFETY DATA SHEET (Adapted from USDL From LSD-005-4) (201) 796-?1 00
SECTION 1. IDENTIFICATION OF PRODUCT
CHEMICAL NAME FORMULA a) natural resin
. Canada Balsam b) concentrated resin- in Xylens
SYNONYM OR CROSS REFERENCE '
a) B-10 b) S0-C=-30

SECTION Il. HAZARDOUS INGREDIENTS

MATERIAL NATURE OF HAZARD

Canada Balsam - b) Flammable

SECTION lil. PHYSICAL DATA

BOILING POINT : ‘ MELTING POINT
unknown unknown

VAPOR PRESSURE(mm Hg) SPECIFIC GRAVITY
_ a) Na by 10 (xvlene) a) 0.99 b) 0.95

30R DENSITY (AIR = 1) PERCENT VQLATILE BY VQLUME (%
B ) Na - k) 3.6 (xylene) a) nil £3--RE ™
WATER SOLUBILITY EVAPORATION RATE

insoluble ( ether =1} qreater than 1

APPEARANCE

Yellow liquid
SECTION IV. FIRE AND EXPOSION HAZARD DATA

FLASH POINT (method used) FLAMMABLE LIMITS Uel Lel
a) b) 96°OF unkhown
©°F)

FIRE EXTINGUISHING MEDIA

étlcohol foam, drv chemical, CO»>

SPECIAL FIRE-FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARD

SECTION V. HEALTH HAZARD

THRESHOLD LIMIT VALUE .
ESHOL L none listed

HEALTH HAZARDS b) vapor harmful. Irritating to eyes and skin

FIRST AID PROCEDURES Inhalation: Remove to fresh air. Give artificial respir-

ation if necessary. Skin & eyes: flush with water for at least 15 minutes.
For eyes: Contact a physician.

See Disclaimer on reverse side.



76 Canada Balsam

SECTION Vi. REACTIVITY DATA

TABILITY UNSTABLE CONDITIONS TQ AVOID

STABLE

ACOMBATIBILITY {material to avoid)

IAZARDOUS DECOMPOSITION PRODUCTS

IAZARDOUS CONDITIONS TO AVOLID
'‘OLYMERIZATION MAY OCCUR

WILL NOT OCCUR

X

SECTION Vil SPILL AND DISPOSAL PROCEDPURES

-TEPS TO BE TAKEN IN CASE MATERIAL !S RELEASED OR SPILLED

Absorb on vermiculite. Scoop up and place in a suitable container.

NASTE DISPOSAL METHOD

JISPOSE OF BY MEANS AS TO COMPLY WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS
IR CONTACT AN APPROVED AND LICENSED DISPOSAL AGENCY,

, SECTION VIIl. PROTECTION INFORMATION

RESPIRATORY PROTECTION (specily type)
b) Face mask with organic vapor canister.

VENTILATION | LOCAL _ SPECIAL
["MECHANICAL (general) OTHER
h) preferrad
PROTECTIVE GLOVES EYE PROTECTION
rubber safety glasses

OTHER PRGTECTIVE EQUIPMENT

SECTION IX. HANDLING AND STORAGE PRECAUTIONS

STORAGE AND HANDLING

SECTION X. MISCELLANEQUS INFORMATION

INFORMATION FURNISHED BY: TITLE .
Gaston L. Pillori Manager of Quality Assurance

The above information is believed to be accurate and represents the best information currently available 10 us. However, WE MAKE NO
WARRANTY OF MERCHANTABILITY QR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, with respect to such information. and we
assume no liability resulting from its use. Users should make their own investgations 1o determine the suitability of the information for their
particular purposes.

rev no. ___C DATE- February 3, 1981 Farm No. -




No. 323
MATERIAL SAFETY DATA SHEET EJE
CORPORATE RESEARCH & DEVELOPMENT  © Z | FTHYLENE GLICOL
5 Um-i REVISION B
SCHENECTADY, N. Y. 12305 : o | e
Phone: (518) 385-4085 - DIAL COMM 8%235-4085  TWORMATION | @ ovember 1980

SECTION 1. MATERIAL IDENTIFICATION

MATERTAL NAME: ETHYLENE GLYCUL

OTHER DESIGNATIONS: Glycol, 1l,2~Ethanediol, HOCHZCHZOH, ASTM D2693, GE Material D5B38
- CAS #1000 107 211

MANUFACTURER: Available from many suppliers.

SECTION 11, INGREDIENTS AND HAZARDS % HAZARD DATA
Ethylene glycol ca 100

Vapor*
TLV 100 ppm or

250 mg/m3

*Current ACGIH (1980) TLV4 Intended Changes List has a Particulate
ceiling value for vapors at 50 ppm or 125 mg/m3. TLV 10 mg/n3

Ruman, oral LDLo
710 mg/kg

Human, inEaIasion
TCLo 10 g/m
oxie irritant effect$

SECTION [II. PHYSICAL DATA

Boiling point, 1 arm, deg F {(C) 387 (197) Specific gravicy (Hy0=1) ———- 1.12
Vapor pressure @ 20 C, mm Hg — 0.06 Evaporation rate (CClg=1) --—-—— 1

Vapor density (Air=1) -—-—— 2.1 Refractive index at 25 C ~---—— 1.430
Viscosity € 35 C (85 F), cp -— 12.3 Freezing point, deg C ——=—————— =12.7
Solubility in water @ 20 C -—— Complete Molecular weight 62.08

Appearance & Odor: Colorless, sweet— tasting (Poisonous!) hygroacopic liquid.
Practically odorless.

SECTION IV. FIRE AND EXPLOSION DATA . LOWER |UPPER
Flash Point and Method Autoignition Temp. | Flapmability Limits In Air
232 F (TCC) 245 F.(0OC) 752 F Z by Vol. 3.2 15.3

Extinguishing Media: COj, water, dry chemical or alcohol foam (especlally for large
fires). Cool fire-exposed containers with water. Spills may be flushed and diluted
with water to reduce flammability. Water or foam may cause frothing.

Ethylene glycol, when heated or misted into the air, becomes a moderate fire and explo-
sion hazard.

Firefighters should use self-contained breathing equipment and proper protective
clothing. .

SECTION V. REACTIVITY DATA

Ethylene glycol is a noncorrosive, stable material. It is hygroscopic.

Ignition in air will generate oxides of carbon and nitrogen.

Lowers the freezing point of water; f.p. ateutectic composition, 60% ethylene glycol, is
=49 C. 1Is miscible with water, ether, low aliphatic alcohols, aldehvdes and ketones;
partially soluble in hydrocarbons.
xing with chlorosulfonic acid, or oleum, or 96% sulfuric acid in a sealed contalner
causes the temperature and pressure to increase.

It 1s incompatible with strong oxidizing agents.

GENERAL @D ELECTRIC  Commiamio— 19608y GanersElctric Company



NO. 323
SECTION VI. HEALTH HAZARD INFORMATION yLy Rarticulate: 10 mg/m~

v .

Inhalation of high ethylene glycol concentrations produces symptoms similar to ethyl
alcohol intoxication; pulmonary edema may also develop. The single lethal oral dose
for humans 1s about 3-4 ounces or about 1.4 ml/kg. Sub-lethal ingestion can produce
intoxication and coma. Sywptoms may include: lack of appetite, spasmodic motion of thp

abdominal pain, CNS stimulation followed by depression, respir-
gggg§l%frgggzégeggfdiovascular gollapse, acute renal failure wit urgnia. Eie conitact

mazicause irritation and iridoeyeclitis. Skin absorption may also contribute to intoxif
cation. .

FIRST AID:
Eye Contact: Wash with plenty of running water for 15 minutes.
Skin Contact: Rinse off with water; then wash area with soap and water.
Inhalation: Remove victim to fresh air. Restore or support bremthing as required.
Ingestion: Give 3 glasses milk or water and induce vomiting at once! Gastric lavage

recommended. Support respiration.

In all cases of excessive exposure get prompt medical help for further treatment,

support, and observationm.

SECTION VI!. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel. Provide adequate ventilation. (Normal ventilation may be
satisfactory if liquid is at room temperature and not misted into the air). Those
handling spill emergencies should use proper protective equipment. Raecover as much
spilled material as feasible for disposal. Wash residue or small spills to the sewer
with copilous water.

DISPOSAL: Large quantities of liquids may be disposed of by mixing with more flammable
solvents and atomizing into an incinerator. Follow Federal, State, and Local
regulations.

Aquatic toxicity rating TLm 96:1000-100 ppm.

SECTION VIII. SPECIAL PROTECTION INFORMATION

When ethylene glycol is heated, or agitated, or sprayed, proper exhaust hoods with
100 1fm face velocities should be used. Rubber gloves should be worn to prevent skin
contact. Respirators should be available for nonroutine or emergency use above the
TLV.

Safety glasses or goggles should be worn 1in areas of use where splashing 1s possible.

Eyewash stations should be available.

Preemployment and annual medical exam to include kidney and liver function tests.

Preclude from exposure individuals with diseases of liver, kidneys, lungs and central
nervous aystem.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store material in mild steel, except where color requirements are most critical. Then
gtore in resin-coated steel, glass, aluminum or stainless steel containers. Close
containers tightly to avoid moisture. Separate from oxidizing materials.

Do _not take internally! Poisoncus! Toxic concentration of ethylene glycol are unlikely
to occur at room temperature due to its unique vapor pressnre. Polsoning resulting

from vapor usually occurs only 1f ethylene glyeol liquid is heaced. Heated and agita
solutions should have proper exhaust ventilation of area toc prevent inhalation ligudid
particles and vapors,

DaTa SOURCE(S). OB 2y T a 35 56 14,3739 MIS '
. SLlyLImLda LU, 3 3 .
M?mb:luwwd*wm.hmhhm'nmm APPROVALS- CRD 9' m ' W
sl g g . w’emc$ Industrial Hygiene”
:m’:w.q«.f.}a'mn,ﬁ..;hj_ riommmiriafign asran and Safety QP -26-88
intended purposes or consequences ol its use.
MEDICAL REVIEW: ~ December 5, 1980

GENERAL @ ELECTRIC
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Propartional Blend

;e o - = SECTION1 - .

"TMANUFACTURER'S NAME _ . o S .a EMERGENCY TELE?HONE‘_NQ.

R.P. Cargille Laborstories, Inc. __ ._ ' 201-239-6633 |

SSORESS [Number, Street, City, State, and ZIP Code]

55 Commerce Ro J_g7009 Rangs "p 1.300 - 1.395

CHEMICAL NAME AND SYNONYMS Ce - TRADE NAME AND SYNONYMS

Fluorces igui _ Refractive Indax Liquids Series AAA
THEMICAL FAMILY . FORMULA = ————

N - ——

THE INFORMATION SUPPLIED IS BASED ON DATA AVAILABLE TO US AND IS BELIEVED TO
BE CORRECT. HOWEVER. NO GUARANTEE. OR_WARRANTY OF ANY KIND EXPRESSED OR
IMPLIED, 1S MADE WITH RESPECT-TB-THE*iNFBRHA$IﬂN‘PRESENTED'AND‘CARGILLE
‘LABORATORIES ASSUMES NO REGPONSIBILITY FOR THE RESULTS OF THE USE OF THIS
- PRODUCT. THIS INFORMATION IS FURNISHED UPON THE COGNDITION THAT THE PERSON
RESPONSIBLE FOR ITS USE SHALL MAKE HIS OR HER OWN DETERMINATION OF THE
- SUITABILITY OF THE MATERIAL FOR HIS OR HER PARTICULAR PURPOSE.

e s i S S S o T S S A — e L e S o e . . S

s .

. SECTION Il - HAZARDOUS INGREDIENTS

1 %
HAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES
SECTION 1l - PHYSICAL DATA

BOILING POINT (‘_‘_F.) S . +345°F SPECIFIC GRAVITY (Ha0%1) . . o 1.9
ey | o R NN 2 95%
VAPOR DENSITY (AIR=1) : Lppron 23 et ety Less than!
SOLUBILITY IN WATER - . T '
APPEARANCE ANOD.ODOR QOily, colorless liguid

B o SECTION IV - FIRE AND EXPLOSION HAZARD DATA, i
FLASH POINT (Method used} Nane FLAMMABRLE LIMITS : Lot Vet

. . n - g

EXTINGUISHING MEDIA -
" . R . Nat flammable

SPECIAL FIRE FIGHTING PROCEDURES -

= None

UNUSUAL FIRE AND EXPLOSION HAZARDS

-

None

PAGE (1} o {C;ntimed on reverse sido}



...| STEPS TO BE TAKEN IN CASE MATERIAL i5 RELEASED OR SPILLED

. Absorb, then wash affected area with sosp and V\Qater.

.- - ¢ "
———— s e Em—— . e - malee aE E L e . . - ’ - .
-— v s m— - m_ P it e i g

.
T Lhd . . T . e

SECTION V- HEALTH HAZARD DATA Tk

e EEROLD LT VALUE 1+ o - w o cor o el % ememm e or

EFFECTS OF OVEREXPOSURE A. X ' " : — ‘ —
N.A. g I

EMERGENCY AMND FIRST AIOD PROCEDURES

n medical ut‘:tsntinnm.' . -"-;, -

1f eyes involved, flush with water - ocbtai

1+ skin invalved, wash with scap and water.

. . .. SECTIONVI - PEACTIVITY DATA - '

STABILiTV_' Ll - UN;TABLE- . . , - CONDITIONS TC AVOID

o STABLE - N
TNCOMPATABILITY (Materali 10 ¢v0id)

Malten alkali metals -

HAZARDOUS DECOMPOSITION PROOUCTS

Temperature of 600 F may produce toxic fumes
CONDITIONS TO AVOID

MAY QCCUR - .

HAZARDOUS
POLLYMERIZATION

.WiLL NOT OCCUR

SECTION Vi1 - SPILL OR LEAK PROCEDURES

WASTE DISPOSAL METHOD - . .
: In accordance with local, state, county and federal gequlations,

SECTION VIl - SPECIAL PROTECTION INFORMATION

— — _
RESPIRATORAY PROTEGTION [Specify type) =

VENTILATION COCAL EXHAUST » N SPECIAL — -
MECHANICAL (General] * OTHER -

PROTECTIVE GLOVES EYE PROTECTION »

. _ desirable
STHER PROTECTIVE EQUIPMENT 4unt NECESSARY EXCEPT AS GOOD LABORATORY INDUSTRIAL PRACTICE

ks

R, SECTION IX - SPECIAL PRECAUTIONS 7

. . . )
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

| . s

Nane

OTHER FRECAUT
HER PRECAUTIONS Avoid sye contact s
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MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT
120 ERIE BOULEVARD
SCHENECTADY, N.Y. 12303 NFORMATION

NQ. 30A

HYDROCHLORIC ACID
Revision A

DATE June 1984

SECTION |. MATERIAL IDENTIFICATION

MATERIAL NAME:HYDROCHLORIC ACID

NESCRIPTION: = This material is a water solution of hydrogen chloride gas.

DTHER DESIGNATIONS: Muriatic Acid, Concentrated Hydrochlorle Acid, GE Material D4AZ,
CAS# 007 647 010, Aqueous Hydrochloric Acid

MANUFACTURER: Available from many suppliers. :

SECTION Il. INGREDIENTS AND HAZARDS T HAZARD DATA
Hydrogen Chloride (HC1) <38 B=hr 7”& 5 ng or
Imgurities (depends on acid grade) Traces | / m&/m? (C

ater . Balanc

uman, Inhalation
CLo 1300ppm/30 M

*Current OSHA PEL and ACGIH (1983) TLV Ceiling Level. Dgzi;600;Z}kg

t, Oral (200Be')
Dsg 700 mg/kg

. bbit, Skin (200Re’]
Dsq >58/kg, 24 H-C

SECTION Wi, PHYSICAL DATA 18°Be * 20 Be' 22°Be’ 23°Be !
Weignt & HGL 27.9 31.5 35.2 37.1
Boiling pt, l atm, deg F -—-—- — 208 182 144 123
Freezing point, deg F (approx) —— -—43 -63 1 =101
Specific gravity, 60/60 F —=———— 1.142 1.162 1.179 1,189
Vap. Press., 25C, HCl/Total, mm Hg ~7/15 425/33 w87/92 ~186/190

All materials are completely water soluble with ~100% volatiles and pH <l.
Appearance & Odor; Clear, colorless to 1t. yellow, fuming* liquid with a pungent, irrita-

H ; 5=-10 i i ble.
r conc. Teng to Eé ﬁgiggeiigxiage%%’room t gerg:&rg?greea le

SECTION V. FIRE AND EXPLOSION DATA Lower | Upper
Flash Point and Method Aulgignition Temp. Flammability Limits in Air
N/& N/A N/a - -

Xtingulshing media: Select that sultable for surrounding fire. Use a water spray to cool
fire exposed contalners to prevent rupture.

Nonflammable, but acid can react with many metals, such as irom, to produce flammable
hydrogen gas. (Flammable conc. may accumulate inside metal equipment.} Neutralize

acid with limestone, slaked lime or soda ash to minimize formation of potentially
explosive hydrogens.gas.

irgpfighter d -
I enstﬁgssmgl&gﬁalu e g‘liélgggtigtgﬁ igtleog %n t%%g,““ contained breathing apparatus

SECTION V. REACTIVITY DATA ,

S material 1s stable when properly contained and handled. It is a strong mineral acid
and is, thus, highly reactive with materials such as metals, metal oxides, hydroxides,
amines, carbonates and other alkaline materials. It is highly corrosive to many
materials; it must have proper containment for handling and storage.

t liberates significant levels of HCl gas by vapor pressure at room temperature when
concentrated and large amounts of HCl when heated.

eaction with most metals will produce flammahle hydrogen gas.

ncompatible with miterials such as cyanides, sulfides, sulfites and formaldehyde (may
release HCN, HZS’ 502, higchloromethyl ether, respectively).

Copyrightd 1984 by General Electric Co.
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NO. 304

SECTION V1. HEALTH HAZARD INFORMATION v 5 ppm Ceiling Level (as HC1)

Aqueous HCL and its vapors are strong irritants of the eyes, mucous memjranes, a 1
Severity of eye injury from splashgs ffrom irritation {0 sevare burns degeﬁdsngnSk n
quantity, conc. and duration of contact. Excessive acute exposurs to HCl vapors/mists
promptly irritates the upper resgiratory tract and can result in coughing, gutning of
the throat, choking semsation and, if inhaled deeply, pulmonary edema. Prolonged or
repeated low level exposure may cause teeth erosion. Skin exposure can cause burns;
repeated or prolonged exposure to dilute soln, may cause dermatitis. Ingestion can
cause severe burns and possible laryngeal spasm. FIRST AID:
Eve Contact: Contact physician! Immediately flush with running wacter Por 15 min.
Including under eyelids.
Skin Contact: Flush affected area well with water. Remove grossly contaminated
clothing under safety shower. Get medical help if large skin area contacted or
if irritation persists.

Inhalation: Remove to fresh air. Restore and/or support breathing as needed. Use O
tEerﬁpy for coughing, difficult breathing. Get medical help. Keep warm and at regt.
Tngestion: 1f victim is conscious, give 2-3 glasses of water, then milk of magnesia or

%Iﬁewater. Contact physician! Do _not induce vomiting!

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Report large spills to safety personnel. Evacuation may be needed; kee%hupwigd. Remove
Pources of ignitionm if H, 1s a hazard, Provide optimum_ventilation, Those involved |
in clean-up of large spiils must use full protective clothing, boots, and self-contained
breathini apparatus.

kmall spills and residues can be covered with excess of a mixture of soda ash and slaked
1lime to neutralize, and the slurry picked up for landfill burial or flushed with much
wvater.

Contain large spills. Collect ot flush with water to holding area for neutralization.

Do not flush directly to sewer or surface waters. )

DISPOSAL: Dispose of acld via iicensed contractor or neutralize with limestone, soda
glaked lime. Flushing to sewer depends on allowable neutral salt concentrations

in gffluent vager, ‘Foilyy Fedaral, State end Local Fpgulabisngy (2oshifT 858" ¢HCNT D)

L3 neutra ___u
SECTION VIli. SPECIAL PROTECTION INFORMATION

Provide adequate exhaust ventilation to meet TLV requirements. Face veloeity of hoods
should exceed 100 1fm. Use approved respirator or self-contained breathing.apparatus
for emergency or non-routine conditions with full facepiece above 50 ppm.

Those handling hydrochloric acid should use protective cleothing and equipment to prevent
body contact with the 1iquid. Use rubber gloves or gauntlets, aprom, boots, long
sleeved shirt, body suit, etc. Use chemical safety goggles and/or face shield for eye
protection against splashing of acid.

An eyewash station, washing facilities, and safety shower must be readily available to
areas of use and handling.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store closed containers out of direct sunlight, in_ a clean, cool, open or well-ventilated
area, away from oxidizing aﬁents, away from alkaline material and sources of heat. Area
should have acid resistant floor and approved drainage. Protect containérs from physical

damage. Use nonsparking tools in areas around tanks and pipes where hydrogen might be

enerated.
Usg with good ventilation. Avoid inhalation of HC1 vapors. Odor of HC1l glves adequate

warning for a prompt voluntary withdrawal from excessive exposure. Do not get in eyes
or on skin or clething. Wash thorcughly after handling.
Provide emergency neutralization materials and equipment near sCOTrage and use areas.
DOT g%{gsgification: CORROSIVE MATERYAL 1.D. No. UN1789 Label: CORROSIVE
ass .
DATA SOURCE(S) CODE:  1-12,14-16,27,31,34,37 , 38,4749

dyr an tu P wisaiilly of i erwin for purthESEr's purpotes IS Aacsssarily et APPROVAI'S: MiS/CRD Q 1 h\ - W
i o

:::.:.m-u— G—md!h:metnmn;:v mmL:-muh--um“hm tane i YGIE E;’SAFETYU \Ijﬂ") ’
" ne anribiiy o8 o the : mbiiity o4 such ; ulv . ' - INDUST. H IEN w"?’ﬂd
Miwmdmm-dlum. MED'CA'- REV'EWi 15 .Iune 1984
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MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT

SCHENECTADY, N. Y. 12305 !
Phone: (518) 385-4085 DIAL COMM B*235-4085 Date October 1980

NITRIC ACID 55-70%
REVISION B

-SERVICES

2 Sﬂ\migéiii

%
§

SECTION I. MATERIAL IDENTIFICATION

TERIAL NAME: NITRIC ACID (55-70%) .
OTHER DESICNATIONS: Aqua Fortis, Hydrogen Nitrate, HNO3, GE Material D4A4,

CAS #007 697 372
DESCRIFTION: A solution of HNO, in water with properties dependent on. concentratiom.

(See Sections II and III)
MANUFACTURER: Available from many suppliers.

SECTION 1I. INGREDIENTS AND HAZARDS X IHAZARD DATA

Hydrogen nitrate (HNO3) , 55-70% JB-hr TWA 5 mg/m3 or
. 2 ppm **

Water Balance

Human, Oral

*68% nitric acid (42°Be) is the constant boiling, LDLo 430 mg/ke

concentrated nitric acid of commerce; 56.52

nitric acid (38°Be) is commercially available.
*%NIOSH has proposed a 10-hr TWA for this same level.
TLV was set at a level to prevent irritation and the
erosion of the teeth.

SECTION 111. PHYSICAL DATA

56.5% Acid 68+% Acid 100% Acid (Unstable)
Boilini point, 1 at deg P (C) -- - 2 . .
Specific gravity 20?& C —eemm——— 1.36 1l.41 1.50
Baume scale, density @ 60 F —— 38°Be 42°Be -
Melting point, deg F (C) =——————r -4 (-20) ca =30 (-34) -43.6 (-41.6)
Vapor pressure, mm Hg @ 25 C —-- - - ca 45 '
Volatiles @ 122 C ca 100% ca 100% ca 100%
Water solubility: Complete Complete Complete
Ap%earance_& Odor: Water white to slightly yellow liquid with a characteristic NOp odor}
Darkens to brownish color on aging and exposure to light.)

SECTION 1V, FIRE AND EXPLOSION DATA LOWER JUPPER

Flash Point and Method Autoignition Temp, | Flammability Limits In Air

Nonf lammable - N/A N/A - —— -

Nitric acid is nonflammable; however it is a strong oxidizing agent and can react with
combustible materials to cause fires. (Use water on fires involving nitric acid to

dilute the acid and to absorb liberated oxides of nitrogen.) It can also react with
metals to liberate flammable hydrogen gas.
Self-contained brearhing apparatus should be used by firefighters in an enclosed area

-,

with full protective clothing when nitric acid is involved in the fire.

SECTION V. REACTIVITY DATA

This material is stable under normal storage and handling conditions. Lt 1s hygroscopid
(when concentrated), a strong mineral acid, and a strong oxidizing agent. Contact wiy
organic materials such as wood, paper, alcohol, turpentine, hydrogen sulfide, etc.,
may cause fires. Combustible materials can have an increased flammability after con-
tact with nitric acid.
Various nitrogen oxides, including NO, NOﬁ, N203, and N0 — all mixed with nitric acid
mist and vapor -~ can be produced upon ecomposition or reaction of nitric acid. All
are toxic. (See also MSDS #47, Nitrogen Dioxide.)

-
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No. 7

SECTION V1. HEALTH HAZARD INFORMATION TLY 3 pom or_5 mg/n3

This material is corrosive to all body tissues! Inhalation of nitrie acid mist or fumes
at 2 to 25 ppm, over an 8 hour period, may cause pulmonary irritation and symptoms of
lung damage. The onset of symptoms following {nhalation may be delayed for several
hours. Concentrations over 200 ppm can cause severe pulmonary damage and may be fatal
{in 5-10 hours) after several minutes of exposure. Eye or skin contact will produce
{mmediate burns, with a vellow skin discoloration; eyes may be permanently damaged.

FI%E%GKE%?H will produce burns of the digestive tract.

Ykin Contact: Wash immediately with soap and water. {Remove contaminated clothing
promptly, under a sETETY anower for gross contact.) Get medical attentiocn.

Eye Contact: Immediately wash with water for at least 15 min, Get medical attention.

Inhalation: Remove victim to fresh air. Administer oxygen, if needed, by authorized
personnel. Get medical attention. Observe 4 to 30 hours after exposure for
pulmonary edema. Hospitalization may be required.

Ingestion: Give 3 or more glasses of milk or water. Do not induce vomiting. Get
medical attention. .

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety.personnel., FProvide adequate ventilatiom. Eliminate sources of ignition.
Self-contained brearhing apparatus should be used by persomnnel when cleaning up spills.

Neoprene gloves and body shields should be used to prevent skin and clothing contact.
Surfaces contaminated from spills should be covered with sodium bicarbonate or soda ash
to neutralize the acid. Wash the neutralized slurry down the drain with excess water.
DISPOSAL: Federal, State and Local regulations must always be consldered prior to sewer

sposal. If necessary, neutralized spill may be picked up by use of absorbents and

disposed of as solid waste in a landfill. Use clean sand or vermiculite as absorbent

1
Nofﬁ:iQMhen gaseous NO, forms from a spill, evacuate area. Specilally trained workers

must handle the spill,
SECTION V1II. SPECIAL PROTECTION INFORMATION

Use with proper ventilation; exhaust hoods should maintain a face velocity of 100 1lfm
minimum. Gaseous oxides are heavier than air, hoods and downdraft .exhaust systems to bJ
used where general ventilation is inadequate. Where fumes are up to 250 mg/m”, a Type
C supplied air respirator in pressure demand mode with full facepiece is recommended.
Exhaust ducts should be fiberglass or other acid resistant material.

Neoprene glovea and body shields should be used where splashing may occur.

Chemical safety ahowers and eyewash stations must be readily available in areas of
storage and handling of nitric acid.

Preplacement and annual medical examinations with emphasis on respiratory tract, skin
irritations, demtal erosion, and lung function tests, should be provided workers
frequently exposed to nitric acid.

Workers must receive training before handling nitric acid in the workplace. Experienced
workers need refresher training periodically.

SECTION 1X., SPECIAL PRECAUTIONS AND COMMENTS

Store in a clean, cool, well-ventilated area, away_from organic chemicals, strong bases,
metal powders, carbides, sulfides, and any readily oxidizable material. Protect from
direct sunlight. Protect against physical damage. (NFPA f#43A, Code for Oxidizer Storage)

Nitric acid is a corrosive material and will attack skin, metals and many organic sub-
stances. The nitrogen oxides produced from the acid are all toxic, and proper ventila+
tion should always be used.

Neutwalizing & absorbing materials such as soda ash and sand should be readily availablg

to areag of use a stqrage of n i id. E - £.
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MATERIAL SAFETY DATA SHEET
CORPORATE RESEARCH & DEVELOPMENT

SCHENECTADY, N. Y. 12305 AT
Phone: (518) 385-4085 DIAL COMM 8%235-4085 Date December 1978

SECTION I. MATERIAL IDENTIFICATION

MATERIAL NAME: HYDROGEN PEROXIDE (27-52%)

DESCRIPTION: A sclution of hydrogen peroxide in very pure water with a small amount
stabilizer (or, in the case of an electronic grade hydrogen peroxide, a very small
amount of stabilizer).

OTHER DESIGNATIONS: H207 Solution, CAS# 007 722 841

MANUFACTURER: Material is available from several suppliers, including FMC Corporation
and Pennwalt Corporation

HYDROGEN PEROXIDE
(27-52%)

-SIVIHAIVYW
E

-SERVICES

:
2

SECTION I}, INGREDIENTS AND HAZARDS We X HAZARD DATA
Hydrogen Peroxide {H07) 27-52 8-hr TWA 1 ppm*
Water (H;0) 73-48
Proprietary Stabilizer Small

(such as acetanilide, sodium stannate or other) amount

Rat, inhalation
LCLo 100 ppm
*Current TLV for OSHA and ACGIH (1978)., Material increases (pulmonary adema)
in hazards as H2q2 concentration increases,

SECTION 111, PHYSICAL DATA 57 sy 0% 157 s0%

Boiling point at 1 atm, deg C 105.6 106.0 107.8 - 113.9
Vapor pressure at 30 €, mm g ——rre—oc——- 25.5 24.8 23.3 - 18.3
Partial pressure Hg0p at 30 C, mm Hg ———==—== 0,2 0.23 0.28 0.56
Specific gravity (20/4 C) 1.10 1.11 1.13 1.20
Wpprow, freering point, deg C =22 =25 -33 -51
loluma oxygen produced/l volume solution -—-— 100 110 130 197
Kater solubility - MISCIBLE ~mw —m e e

ppearance & Odor: A clear, colorless to light blue, water-like liquid without odor (or
with a characteristic slightly acidic odor%.

SECTION 1V.  FIRE AND EXPLOSION DATA LOWER JUPPER

Flash Point and Method Autoignition Temp. | Flammability Limits In Air

None : None None
Fxtinguishing Mediaz: Use water in large amounts to fight fire in which this material is
involved. Hydrogen peroxide is non-flammable, but it provides oxygen to facilitate or
initiate burning of surrounding combustibles. It can be a dangerous fire hazard.
Use large amounts of water to dilute and/or flush away hydrogen peroxide spills or cool
contalners in a fire situation. Heated containers zan rupture violently, :
Firefighters must use s&@l1f-contained breathing aquipment and must have eye protection to
fight fires involving this material.

SECTION V. REACTIVITY DATA

Hy0p is a high energy material which is stabilized for commercial use and storage with
inhibitors and by keeping cool and free of contaminants.: It doeg not polymerize but can
decompose with tapid release of heat and oxygen. Containers must be vented to allow es-—
cape of oxygen resulting from slow decomposition. Keep away from sources of heat. Keep
pure. Keep this powerful oxidizing agent away from any contact with combustibles
including lubricants and graphite. Spontaneous combustion may occur on standing in con-
tact with readily flammable materials. Violent, catalytic decomposition will uocur in
contact with certain metals such as: iron, copper, chromium, brass, bronze, lead, silver

manganese or their salts, Decomposed b kali ;
must be handled in compatible con ainersyag& Sq&meSRg §§§“k25€iF?§Z 9%8& ggnfgﬁfﬁatisn,
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No. 448

SECTION VI, HEALTH HAZARD INFORMATION TLV 1 ppm Hy02 (See Sect. II)

Inhalation of excessive levels of vapors causes irritation and inflafmation of the res-
piratory tract. It is irritating in contact with the skin, Solutions of over 35%
H,05 canreadily cause blistering of the skin, The eyes are particularly sensitive to
injury by contact with this material. Do not ingest. solutions»3% Hy07 should never
be allowed to come in contact with the mouth!

FIRST AID:

Eye contact: Flush out eyes thoroughly with running water for 15 minutes. Promptly
contact a physician,

Skin contact: Wash off the contact area immediately with plenty of water. Remove con-
taminated clothing promptly. If burns have occurred, or if irritation persists, get
medical help. (Immerse contaminated clothing in water until lézndered).

Inhalation: Remove to fresh air. If irritation persists, get medical help.

Ingestion: Give water to drink to dilute; encourage vomiting. Give lukewarm water
freely and encourage belching if there is evidence of distrension. Contact physician.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES .

Prepare in advance for emergency situations! Have source of plenty of water available foy
dilution and flushing of spills; have available drainage free from incompatible chemicals.

Safety personnel should be given prompt notification of significant spills. Immediately
dilute spills with copious amounts of water; flush away from combustible materials.
Provide maximum ventilation; eliminate sources of ignition-: evacuate area except for
clean-up persofinel, who must use protective equipment. (See Sect. VIII}). Flush to
holding area for dilution with more water.

DISPOSAL: Follow Federal, State and local regulations for dispesal, Small spills and

" "residues can be highly diluted with water and flushed to the drain. Large amounts may je-—
ggire partial or total decomposition of active oxygen in addition to dilution before dig-

SECTICN VIII. SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust ventilation to meet TLV requirements. Local
exhaust ventilation and/or hoods should be used where mist or vapors may be generatad.
Approved respirators and self-contained breathing apparatus must be available for non-
routine and emergency use,. )

Prevent contact with the skin by use of gloves, apron, boots, etc., as required, of suit-
able protective material. .

Chemical safety goggles and/or a face shield must be used for eye protection. An eyewash
station and safety shower must be readily available,

Provide special training of employees working with H702 on body protection, emergency
procedures and first aid. . .

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in original container (or in approved container of compatible material) in a cool,

fire resistant place, away from any combustibles, direct sunlight, catalytic metals,
and sources of heat. A source of ample water must be available for handling spills,
Protect containers from physical damage and from contamination, Do not return material
to storage container after removal! Ventilation must be good. Containers must be
covered and vented. Workers handling hydrogen peroxide must be specially trained for
the assignment. Procedures must maintain the high purity of stored material.

All equipment used to handle hydrogen peroxide solutions must be of approved composition
andqprgperly cleaned and pasgivaged gefore use, Obtain and follow sggplier recormendatidns.

Avoid contact with any combustible materials,
DOT Classification - OXIDIZER (yellow label)
DATA SOURCE(S) COBE: 1,2,5-9,12,20

as ta the suitoblity of infermation herein fer purchosse’s purposes ore
necorsarily purchoser’'s respomsibility, Therelore, oithough reascrable core hos i

bwen loken in the praparation of such inlarmation. General Eleciric Company Corporate Medical
eniends no worronties, mokes no reps ions and e responsibility Staff

8 4o the securacy or suitobility of such ink for spplk 1o purchaser's

Intended purposes of tor conseguences of ils use. I
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Qﬁ Material Safety Data Sheet :

: Genium Publishing Corporahon
{° 1145 Catalyn Stree

. SULFURICACID,
h @ concsngmm -
| Schenectady, NY 123051836 USA T et Oetober 1980

f\u : (518) 377-8855 - - . GENUM PUBLISHING CORP. Revised: February 1986

MAIERIAL.HAME.- suu-'umc ACID CONCENTRATED

LHHE&DESLGHADQHS OﬂofV‘umLHydmgenSulfm H2504,CAS#7664-93-9 0@0

MAWAWWEMYWPM&MW ' : ;n\;ls

Allied Corporation, PO Box 2064R, Marristown, NI 07960; Telephone: 800 631-8050 . F:.O - R1
R:2 13
PPE: * S 4
*SeeSect, 8 K O

Hydmgen Sulfate (stcw 7 P f-hr TWA: 1 mg/m’
' ‘ SR Balance® | 11 man, Mist Tnhataion,
_ . 3
* Material is obmnedbyﬂnrucnon of SOy and water, Can contain 'gril’:c Momuglfhml':‘.ffzts‘;h
bw:mpm!ylevels,mhuﬂ(n%muofmu&. Properties vary
with HoSO4 content. .« & niv: 00 - - 0 Eaben e : C

Rat, Orsf,

LDsg: 2140 mg/kg
Current OSHA standard and ACGIH (1985-86) TLV. NIOSH has a 10-he

TWA., 40-hr. work week, of 1 mg/m’>.

G

— T3.19% TasO, :

A Boiling Point, 1 stm, deg €~ * - Y T c,ggﬁso‘ﬁ
Specific Gravity {60/60 n 1.8354 1.84 .
Volates, % @ 40°C - @l ... @l . Bt
Melting Point, deg C . ‘-34 . O cal . 104

Water Solubxhly Complete Miscible
Vaporhessme,mm!{g@ 100°F ... <« (9319%1-1 04) Deg. Baume ... 66(9319%H?SO4) Density of HyS0, is often
reported in degrees Baume Be). Formula is Be=145 [145/sp gr for liquids heavier than water

Appearance and odor: Clear, colorless, hygroscopic, oily liquid with no odor. Mists greater than 1 mgfm3 are easily
mcoMble. Those at § mgm3 are distinctly objectionable. ‘
FIRE:AND: EXPEOSION: DAT:

Flash Point and Method Autoignition Temp. Flammability Limits In Air
None - Nonflammable "NA ' NA NA NA

Suifuric acid Is nonllzammable; however, It 1S a Swong oxidizing agent and may cause ignilion by contact with combustible
materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage tanks of HySOy4 with water to
avoid rupture if exposed to fire. Do not add wster or other liquid to the acid! mmd.espccuﬂywhendﬂutedmﬂlwater can
react with metals {o liberate flammable hydrogen gas.
Sulfuric acid mists and vapors from a fire arca are corrosive (see sect. 5).
Fire fighters mmst wear self-contained breathing equipment and fully protective clothing.

EQOWER] UPPER

Sulfuncu::dnslableundu‘nomnlwnd:hmsofueuﬂsﬂnge. It does not undergo hazardous polymerization. It is a
strong mineral acid rescting with bases and metals. The concentrated acid is also a dehydrating agent, picking up moisture
:udxlyﬁomlhemorohumlmm. Hydrogen gas may be generated within a HySO4 container. Vent drums cauticusly.

'lhumalmalmctaexotlunncallywnmwamr {Acid should always be added slowly i waler, Water added to acid can canse

boiling and uncontrolled splashing of the amd) Sulfnrondescmmnltfmmdecomponlmnmdﬁomondmngmmsof
sulfuric acid. . ‘i .

e e e e, B Tt isbrs pacmission o probubied,



_ SULFURIC ACID, CONCENTRATED (Rev. C)

No.9 2/86

EALTH HAZARD INFORMATION.

Concenha:adsulfmcamduasﬂongmaalmd.mondamgagmgmdadehydnungagentlhunnpndlydamagmgtoau
human tissue with which it comes in contact. Ingestion may cause severe injury or death, Eye contact produces severe or -
permanent injury. Inhalation of mists can damage both the vwpper respiratory tract and the lungs. Suifuric acid is pot listed as
a carcinogen by the NTP, IARC, or OSHA. ) . ‘
HRST AID: EYE CONTACT: lmmshmlxﬂusheyel(mdndmswmhds)m?mofms“wrfwalm15
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
QObtain medical help as soon as possible,* SKIN CONTACT: Immediately flush affected areas with water, removing
contzminated clothing while under the safety shower. Conlinue washing with water and get medical attention.* -
INHALATION: Remove to fresh air, Restore breathing. Calt a physician immediately. INGESTION: Dilute acid
immediately with large amounts of milk or water, thea give milk of magnesia to neutrslize. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical
attention as soon as possible.*

Maintain observation of patient for possible delayed onsct of pulmonary edema.

* GET MEDICAL HELP = In plant, paramedic, community.

Handle major sp:]ls by & predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations, '
and for disposing of large amounts. Notify safety pmneL Prov:de optimitm vestilation; vapors are extn:mcly lmtztmg
Stop leak if you can do so without risk. s
Cleanup personnel need protection against inhalal.mn or contact. Keep npwuxl. Contam spllL Mmou' leaks or spllls can bc
difuted with much water and peutralized with soda ash or lime. If water is not available, cover conlaminated area with sand,
ashes, or gravel and neutralize cautiousiy with soda ash or lime.

DISPOSAL: Folloerdml.sm:.andlocalregulzhom. Runoffmsewermaycremhydmgengu,whichisaﬁreor

explosmn hazard. EPA (CWA) RQ 1000 Tbe. (40 CFR 117).
T °TA TION.INEFORMATIO

PmndegencmlvenulauonlomtcmanLVreqummcnIsmlhewmkplme. Where mists are up to 50 mg/m>, a high-
efficiency particulate respirator with full ac?wceuwamnwd atype-Csuppuzanmpmmrw:ﬂifullfaneptmopewedm ..
pressure-demand mode is used to 100 mg/m-. g
Amxdeyemnmctbyuseofcltmmalsafetygogglesarfaceﬂncldwbmsp!uhmgmym Amd—twstantpmmcuve ‘

clmtung.suchumbbcrglovu.apmns.boou,andmm.umcommmdedbwmdbodymtact o .

Eyewash fountain and safety showers with deluge type of heads moumsemmﬂahle'mﬁ:ismmdaiishmdle& or
Conlact Jenses pose a special hazard; anﬂlensumyabsorbmdaﬂlmsumhbmm

-CmmdmwmplmamtmdmwmdwﬂemmWsMemphuumdemmcmopﬂmwamm
mmumcmbrmmtahmmdcnughuemdmled. R

0l

D i '

Sulﬂxncamdmcarboysordmmsshouldbemredmclem,vcnnlawdstmgemhavmgamd—mmtantﬂmrsw:ﬂlgood .
drainage. Keep out of direct sualight, do not store above 89.6°F (32°C). Siorage facilitics are to be separate from organic | ..
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept
in geoeral storage or work areas for emergency use. Protect containers against physical damage, Glass bottles need extra
protection. Sulfuric acid is highly corrosive to most metals, especially below 779% HS04. Avoid breathing mist or vapors,
Avoid contact with skin or eyes. Do not ingest. Do not add water & concentrated acid. Drunnmayeontamhydmgengas,
50 open cautiously. Use nonsparking tools free of oil,dm,mdgmmd vapor-proof clectrical fixtures . =

DOT Classification: Carmosive Material =~ -  ID No: UN1830 me.abe;:Cmﬁve vt

Data Source(s) Code: 1-12, 19 20, 24, 26, 31 37-39, 42, 82. CK Cgantow T Lt e Dt
mm-hm-muqammmmmsw . Appmva.ls %umuu, (D/@b-

pocessarily purchaser's respons Therefore, although ressonable care

D e st o, G Rt Con. | Tndust, HyglnelSatety 730 O/

1o the accuracy or suitability of mfamufaapplmwwﬂudl
inteaded purposes or for coasequences of s use. Medical Review

Lo o e Copyright © February 1, ws~ 1]



No. 334

MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT
SCHENECTADY, N. Y. 12305

METHYL ALCOHOL
Revision B

wrk4i:ﬁ—ubv_4ka{_,/

Date September 1981

SECTION I, MATERIAL IDENTIFICATION

TERIAL NAME: METHYL ALCOHOL
ESCRIPTION: Industrial solvent
THER DESIGNATION: Methanol, Wood alcchol, Carbincl, Wood naphtha, GE Material D5B51,
ASTM D1152, CH40H, CAS #000 067 561
ACTURER: Available from many suppliers.

SECTION II. INGREDIENTS AND HAZARDS X HAZARD DATA
ethyl Alcohol ca 100 | 8-hr TWA 200 ppm*(Sk.
, or 260 mg/m ;
*Current OSHA Standard; ACGIH (1981) TLV adds (skin)
notation. Human
' Eye: 5 ppm
[NTIOSH has recommended a 10-hr TWA of 200 ppm with a Primary irritation dc
ceiling of 800 ppm (15 minute sample). Oral: LDLo 340 mg/k'
. Inhalation: |
TCLo 8600 mg/m”
Toxic irritant
effects (systemic)

SECTION III. PHYSICAL DATA

Boiling point at 1 atm, deg C --- 64.5 Specific gravity (20°/4°C) --— 0.791
Vapor density (Air=l)} ——————w—— 1.1 Melting point, deg C —-————=———— -97.8
Vapor pressure @ 21.20C, mm Hg — 100 Volatiles, % ca 100
Water solubility ---— Totally miscible Evaporation rate (n~BuAc=l) -—- 4.6 E
Viscosity @ 20°Cc, cps -———————— 0.59 Molecular weight 32.04

Appearance & Odor: A clear, colorless liquid with a characteristic alcohol odor.

| The odor recognition threshold, (100% of test panel) is 53.3 Ppm.

SECTIQEﬁIV. FIRE AND EXPLOSION DATA LOWER |uPPER :
Flash Point and Method Autoignition Temp. | Flammability Limits In Air :
540F (120C) (closed cup] 8679F (465°C) Z by Volume 6 36.5 i

Extinguishing media: COg, dry chemical, alcochol foam, and water mist or fog. Methyl
alcohol fires are Class IB fires, use a blanketing effect to smother fire. '

It is a moderate explogion hazard and dangerous fire hazard when exposed to heat, sparké
or flames and can react vigorously with oxidizing agents. i

|Firefighters should use self-contained breathing apparatus with full facepiece operated!

in pressure~demand or other positive pressure mode. Wear full protective clothing.

USRS S

SECTION V. REACTIVITY DATA

Methyl alcohol is a flammable material, but it is stable under normal storage and use
conditions. It does not undergo hazardous polymerizatiom.

Avoid contact with strong oxidizing agents such as nitrates, perchlorates or sulfuric
acid.

Oxidation products in air include oxides of carbon and nitrogen. !

o ————
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NO. 354

SECTION VI. HEALTH HAZARD INFORMATION ' TLV 200 ppm (Skin) or 260 mg/m3

Methanol is a poisonous, narcotic chemical that may exert its effects through inhala-
tion, skin absorption or ingestion. Body elimination of methanol is slow, and the
toxic effects can be compounded by repeated excessive exposures over several days.
Toxic effects are exerted upon the CNS, especially the optic nerve. Ingestion can
produce blindness. Symptoms of overexposure include dizziness, visual impairment,
nausea, respiratory failure, muscular incoordination and narcosis. Prolonged or re-
peated skin contact will cause dermatitis, erythema, and scaling. Ingestion of 100-
250 ml can be fatal.

FIRST AID:

Skin Contact: Remove contaminated clothing. Wash affected area with soap and water;
apply skin lotions.

Eye Contact: TIrrigate with running water for 15 minutes. Get medical help.

Inhalation: Remove victim to fresh air and prevent further exposure for 7 days.
Obtain medical assistance if victim 1s not fully normal with=10 minutes.

Ingestion: Drink 3 glasses milk, water or 427 sodium bicarbonate. Gastric lavage by
medical personnel. Repeat NaHCD4 treatment after lavage.

——(NIOSH recommends inducing vomiting if victim is comsc us).

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel. Remove all sources of ignition; provide adequate ventilaticn.
Absorb on vermiculite, paper or other sbsorbent. Burn in an approved incinerator or
open pit away from buildings and people.

Spills in sensitive areas may be diluted and flushed to ground with a water spray. Do
not flush to sewer.

Dispose of large quantities of waste via a licensed waste solvent disposal company, OT
reclaim via filtration and distillation procedures. It can be incinerated.

Follow Federal, State and local regulations.

Aquatic toxicity rating: TLm 96: over 1000 ppm.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide adequate ventilation to meet TLV requirements. Exhaust ventilation with 100 1fn}
minimum should be used where vapor exposure is likely. Engineering controls shall be
sparkproof and explosion proof.

Use air-supplied or self-contained breathing apparatus when conc. is above TLV, but les
than 2,000 ppm. A full facepiece is required above 10,000 ppm.

Prevent skin contact by wearing rubber gloves. Protective aprons, boots and face shiel
should be used where splashing may occur. Use safety glasses in other areas of use.

Eye wash stations and safety showers should be available in areas of use.

No smoking in areas of use.

Provide suitable training to those working with methanol. Monitor the workplace. Keep
records.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a well-ventilated, fire proof area, away from sources of heat, open flame and
ignition. Ground and electrically interconnect containers for transfer. Use gpark-
proof tools. Use with adequate ventilation. No smoking in areas of storage Or use.

Avoid prolonged or repeated breathing of vapor or contact with skin. Avoid contact with
eyes. This material is polsonous when introduced into the body metabolism. Do not
ingest!

Provide preplacement medical exams for industrially exposed workers, periodic medical

surveillance, with emphasis on neurological and visual fungiio?s, liver and kidney
systems, LABEL: Flammable liquid.

|B9% Clapeitiseeige: Blampabls, 1adudsas-26,31, WIS
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Oyesiutls & Chemicals Division

CIBA-GEIGY Corporation
P.0. Box 18300

Greensboro, North Carolina 27419-8300

Telephone 919 292 7100

MATERIAL SAFETY DATA SHEET

CIBA—-GEIGY

PAGE 1

EMERGENCY TELEPHONE NO.
(918) 292-7100

TRADE NAME ¢ GQUATERNARY ©

CHEMICAL FAMILY : TIMIDAZOLIUM

OSHA HAZARDOUS
SUBSTANCE

]X| NO

SECTION I - HAZARDOUS INGREDIENTS

INGREDIENT
. NONE

PERCENT OSHA PEL

ACGIH TLV

SECTION II - PHYSICAL DATA

APPEARANCE AND CDOR

. PASTE, CDORLESS

BOILING POINT

. NOT EVALUATED

EVAPORATION RATE

. NOT EVALUATED

PERCENT VOLATILE

. NOT EVALUATED

. NOT EVALUATED

SOLUBILITY IN WATER

. SOLUBLE

SPECIFIC GRAVITY

. NOT EVALUATED

VAPOR DENSITY

. NOT EVALUATED

VAPOR PRESSURE

. NOT EVALUATED



CIBA-GEIGY

Dyestufts & Chemicals Division

CIBA-GEIGY Corporation

P.0Q. Box 18300

Greensborg, North Carolina 27419-8300
Telephone 918 292 7100

PAGE 2

SECTION III -VFIRE,EXPLDSION AND REACTIVITY INFORMATION

PHYSICAL HAZARD(S)
. NONE
FLASH POINT
. NOT EVALUATED
FLAMMABLE LIMITS IN AIR-LOWER
. NOT EVALUATED
FLAMMABLE LIMITS IN AIR-UPPER
. NOT EVALUATED
EXTINGUISHING MEDIA
. CARBON DIOXIDE, DRY CHEMICAL, FOAM, WATER.
SPECIAL FIRE FIGHTING PROCEDURES
. NONE REQUIRED.

- HAZARDOUS DECOMPOSITION PRODUCTS

- BURNING MAY PRODUCE OXIDES OF CARBON, NITROGEN OR SULFUR.
FIRE AND EXPLOSION HAZARDS
. NO UNUSUAL HAZARDS.

STABILITY
. STABLE
INCOMPATIBILITY
. NONE KNOWN.
HAZARDOUS POLYMERIZATION
. HILL NOT OCCUR.
DOT STATUS
. NOT REGULATED

SECTION IV - HEALTH HAZARD INFORMATION

HEALTH HAZARD
. NONE KNOWN
HEALTH HAZARD REFERENCE
- NONE
LIMITS OF EXPOSURE
. NONE ESTABLISHED
EFFECTS OF OVEREXPOSURE
. NOT KNOWN

ACUTE TOXICITY DATA - INGESTION
. NOT EVALUATED
- EYE
. NOT EVALUATED
= SKIN
. NOT EVALUATED
- INHALATION

. NOT EVALUATED




CIBA-GEIGY

Dyestutis & Chemicals Division

CIBA-GEIGY Corporation

P.0. Box 18300

Greensboro. North Carolina 27418-8300
Telephone 919 292 7100

b PAGE 3

ADDITIONAL DATA
. NONE

SECTION V - EMERGENCY AND FIRST AID PROCEDURES

EYES
. IMMEDIATELY FLUSH EYES WITH WATER FOR AT
. LEAST 15 MINUTES. GET MEDICAL ATTENTION.
SKIN
. REMOVE CONTAMINATED CLOTMING AND FLUSH SKIN WITH LARGE
. AMOUNTS OF WATER. IF IRRITATION PERSISTS, CONTACT PHYSICIAN.
INHALATION :
. REMOVE TO FRESH AIR.
INGESTION
. SEEK IMMEDIATE MEDICAL ATTERTION.
PHYSICIAN'S COMMENTS
. NONE

SECTION VI - PRECAUTIONS FOR SAFE HANDLING \

HANDLING, SHIPPING AND STORING PRECAUTIONS
. IN ACCORDANCE WITH GOCD INDUSTRIAL PRACTICE, HANDLE WITH
. DUE CARE AND AVOID UNNECESSARY PERSONAL CONTACT.
. FOR INDUSTRIAL USE ONLY

SECTION VII - SPILL AND DISPOSAL PROCEDURES |

SPILL PROCEDURES
. SOAK UP WITH INERT ABSORBENT MATERIAL. SHOVEL INTO
. CLOSABLE CONTAINER FOR DISPOSAL. HEAR PROTECTIVE
. EQUIPMENT SPECIFIED ABOVE (SEC. VI).
WASTE DISPOSAL METHOD
. BURY OR INCINERATE IN APPROVED SITE OR FACILITY IN
. ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATICNS.
RCRA STATUS
. NOT A HAZARDOUS WASTE UNDER RCRA (40 CFR 261).
CONTAINER REUSE
. THE EMPTY CONTAINER MAY CONTAIN RESIDUES QF THE PRODUCT AND
. SHOULD NOT BE REUSED FOR ANY PURPOSE WITHOUT RECONDITIONING.



CIBA-GEIGY

Dyesiuils & Chemicals Division

CIBA-GE!IGY Corporation

P.O. Box 18300

Greensboro. North Carolina 27419-8300
Telephone 919 292 7100

PAGE 4

SECTION VIII - CONTROL HEASURES

RESPIRATORY PROTECTION
. IN CASES WHERE THERE IS A LIKLIHOOD OF INHALATION
. EXPOSURE TO THE POWDER (DUST), HWEAR A NIOSH APPROVED
. DUST RESPIRATOR. :
PROTECTIVE GLOVES
. WEAR IMPERVICUS GLOVES AS A STANDARD HANDLING PROCEDURE.
EYE PROTECTION
. WEAR SPLASH-PROOF CHEMICAL GOGGLES.
OTHER PROTECTIVE EQUIPMENT
" WMEAR APPROPRIATE EQUIPMENT TO PREVENT PROBABILITY
. OF EXPOSURE AND PERSONAL CONTACT. DELUGE SAFETY SHOMER
. AND EYE WASH SHOULD BE LOCATED NEAR WORK AREA.
VENTILATION
. LOCAL EXHAUST RECOMMENDED, MECHANICAL EXHAUST
. ACCEPTABLE.

SECTION IX =~ ENVIRONMENTAL DATA

BOD §
. < 0.01
coD
. 2.40
FISH TOXICITY
. (BLUEGILL) LCSD = 0.84 MG/L
SEED TOXICITY
. MODERATE INHIBITION 2 30D MG/L

PREPARATION DATE: 11/14/85 PREPARED BY : J. T. DUKES

FOR FURTHER INFORMATION, PLEASE CONTACT : JOHN T. DUKES, JR.
(918) 292-7100

THE INFORMATION AND RECOMMENDATIONS CONTAINED HEREIN ARE BASED
UPON DATA BELIEVED 7O BE CORRECT. HOWEVER, NO GUARANTEE OR
HARRANTY OF ANY KIND EXPRESSED OR IMPLIED IS MADE WITH RESPECT
TO THE INFORMATION CONTAINED HEREIN. THIS MATERIAL SAFETY DATA
SHEET WAS PREPARED TO COMPLY WITH THE OSHA HAZARD COMMUNICATION
STANDARD (29 CFR 1910.1200). THIS SUPERCEDES ANY PREVIOUS
INFORMATICN.

Ny
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U.S. DEPARTMENT OF LABOR A ;‘:’," ::’;:.";‘u"
Occupational Safety and Health Administration
MATERIAL SAFETY. DATA SHEET ,
o7 'Required undet USDL Safety snd Health Reguiations for Ship Repairing,
Shipbmldlng, and Shlpbnakmg (29 CFR 1915, 1918, 1917)
) ) SECTlON I
MANUFACTURER'S NAME - i I - EMERGENCY, TELEPHONE NO.
R.P., Cargille kaboratories, Inc, 201-239-6633
‘Number, Street, City, State, and ZIP -
ADDRES% u[%nel;le;f:ee Rgaéartggdar Cfdgva, N.J. 07009 Range fp 1.460 1.640
CHEMICAL NAME AND SYNONYMS Natural Aliphatic Hydro~= | TRADE NAME AND SYNONYMS R ive
. ndex Liquids Eer:. 8 A
CHEMICAL
Preportional Blends
SECTION Il - HAZARDOUS INGREDIENTS -~ -
PAINTS, PRESERVATIVES, & SOLVENTS | % ‘;_;‘;l . ALLOYS AND METALLIC COATINGS % | JLY,
PIGMENTS - BASE METAL
CATALYST ALLOYS
VEHICLE - | MeETALLIC COATINGS
SOLVENTS ’ : - :fI.IDlEEgo’ﬁ'T:é OR CORE FLUX
ADDITIVES . OTHERS
OTHERS
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES % | s
Not Known
‘ 0 _' SECTION 11l - PHYSICAL DATA
BOILING POINT (°F) oy 760 mm  © | +550°F SPECIFIC GRAVITY {Hy0=1) : S 1 1%
VAPOR PRESSURE (mm Hg.) " approx.] 2 ;5“5335;,.‘;",;‘;“‘“ - ’ 99¢
VAPOR DENSITY (AtR=1} . approx.| 1 IEV""’C'” “g‘“"""” “‘::r* at 23°C . Nil
SOLUBILITY IN WATER 4 23°C Nil N
APPEARANCE AND ODOR  jily, light yellow liguid, clear
SECTION IV - FIRE AND EXPLOSION HAZARD DATA r
FLASH POINT. (Mathod uted) o FLAMMABLE LIMITS Lol i
. : co.c +310 F
ErrmeSHING MEDIA
Dry nmni:x._tm_n_n.n:.mlnm_cm
SPECIAL rme Fma-rrmc PROCEDURES
None
UNUSUAL FIRE AND EXPLOSION HAZAROS L . = mme - MmO oslama
. None : : -
PAGE (1) ' (Continued on reverss side} Form OSHA-20

10/8/80 . Rev. M2,




SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE

Not Known

EFFECTS OF OVEREXPOSURE

cauam akin ieritatinn

Wash effected area with snoap and water, cai_]_.“° .

EMERGENCY ANO FIRST AID PROCEDURES

- physicisn especislly if swallowed or in with eyes,
[ — i ; L
AR e SECTION V! - PEACTIVITY DATA
STABILTY _UNSTABLE _ © CONDITIONS TO AVOID
STABLE .. ... | X Avoid temperaturs above 500°F

INCOMPATABILITY (Marerials to avold)

May react with strong oxidizers
HAZARDOUS DECOMPOSITION PRODUCTS .

Axomine, smoke, sqot, CO., C0
. CONDITIONS TO AWOID

HAZARDOUS MAY OCCUR

POLYMERIZATION
- wILL NMOT OCCUR X

e SECTION VI - SPILL OR LEAK PROCEDURES

STEPS YO BE TAKEN |IN CASE MATERIAL IS RELEASED OR SPILLED

Treat as petroleum -lubrication oil

WASTE DISPOSAL METHCD

Absorb large spills and dispose of in accordance

with Local, Stata, and Federal requlations,

«  SECTION VIll - SPECIAL PROTECTION INFORMATION
RESFTRATGRY PROTECTION [Specify iype] ' -

Nons
VENTILATION LOCAL EXHAUST . SPECIAL
MECHANICAL (General) OTHER
- Yu_s
PRQTECTIVE GLOVES . EYE PRGTECTION
Yas Yas

OTHER PROTECTIVE EQUIPMENT

SECTION IX - SPECIAL PRECAUTIONS

==
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Good industrial practice as to housskeseping, personsl hygisne,

OTHER PRECAUTIONS

avoidance of prolonged snd repeetad skin contact and splashing in ayse—
_ __is_indicated,

PAGE (2) Lo : - . Form OSHA-20
ero .n@‘ . Rev. May T2
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PRI (v B
R MATERIAL SAFETY DATA SHEET ... .

THIS OSHA-20 FORMAT MODIFIED BY CARGILLE LABS. OCT.'S, 13983 | .

—— T T = T o -
A e D il o e ‘SECTION |} ~© 71 wmaialil ane WP PR L
MANUFACTURERSNAME . ... - . oo o i’ i . ;M:ncsuct'ﬁ}.:mous_'no. :
R:P: Cargilims-isboratories, Inc. - - - - .201-239-6633
ADDRESS (Number, Sireet, City, State, and ZIP Code} 55 Commerce Rd. - Cedar Grove, NJ 07009
é:a:mg;ALNAME —nGsvnonvmsHydrogenated Tarpheényl|traoe namenDs 1.642-1.700 <
rominated Ring, Jodated Ring, Sulfux Aefractive Index Lig.Series B
CTHEMICAL FAMILY . - FORMULA, ‘ ]
- : o : - Blend C
! - - ; i ———
i THE INFORMATIDN SUPPLIED IS BASED ON DATA AVAILABLE TO US AND 1S BELIEVED TOD - ’
! BE CORRECT. HOWEVER, NO GUARANTEE OR_WARRANTY OF ANY KIND EXPRESSED OR- - - -
.1 IMPLIED,.1S MADE WITH RESPECT-TO THE- TNFORMATION PRESENTED ARD CARGILLE
i LABDRATORIES ASSUMES NO RESPONSIBILITY FOR THE RESULTS OF THE USE OF THIS
- PRODUCT. THIS INFORMATICN IS FURNISHED UPON THE CONDITION THAT THE PERSON
. I RESPONSIBLE FOR ITE USE SHALL HAKE HIS OR HER OWN DETERMINATION OF THE
" 1-suITABILITY OF THE MATERIAL FOR HIS OR HER PARTICULAR PURPOSE. 7
I Wil bipalehheldb sl S -
u : N SECTION i1l - HAZARDOUS INGREDIENTS
— x
« .- ' ::_: ’ (] . ) =
HAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES -
N.A. |
, . SECTION 11l - PHYSICAL DATA ' " Average
| . mo1LNG POINT (°F) N +335 | SPECIFIC GRAVITY [H20=1} L 1.30 :
VAPOR PRESSURE (mm Ha-} - 1 | evVolOmem o 98%
VAPOR DENSITY (.A-m-u .9 ::Vf.f qFavion ““_:1‘ _ Nil
‘SOLUSILITY IN WATER '--° - Nil '
APPEARANCE AND.ODOR Light yellow, oily liquid.
. o SECTION IV - FIRE AND EXPLOSION HAZARD DATA. S
R P S 3350 0.0, [eee e L o =
EXTINGUISHING MEDIA . N)zy powder, foam As petrolsum firs 3
SPECIAL FIRE FIGHTING PROCEDURES .. v
- ——— .o - . - .. Nn_n_': e S .
UNUSUAL FIRE AND EXPI..OﬁIDP‘l HAZARDS Nona -
r—————

PAGE (1) {Continued on reverss tida)
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[' - - . - e s vpme o ——TS L 4.
‘SECTION V < HEALTH HAZARD DATA .o
THRESHOLD LIMIT VALUIT o “Nat knn“n R R s K
EFFECTS OF OVEREXPOSUEE Nat known i . e
EMERGENCY ANC FIRST A1D PROCEDURES . o R ‘ =
1f eyes involyed, flush with watera obtain medical a¥-”n£i6n;"

- Skin- ontaa&. - wash with soep and water..
C =l . . N

G ., SECTION V1 - PEACTIVITY DATA

N

STABILITY -~ UN‘_,;TABLE ] CONDITIONS TO AVOID ' : .
3 vt - . S r. - Ly gyt terd oy

sTaBLE .., |: X Temp. abuve 335°E : ;

INCOMPATABILITY (Metenais to av ?

HAZARDOUS CECOMPOSITION PAOOUCTS

GONDITIONS TO AvOio’

HAZAROOUS - MAY OCCUR
Pou.vmamz.a.'rlou - . — - — ‘ :
. WILL NOT OCCUR - X o ST T z

-

ae SECTION Vit - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN [N CASE MATERIAL 15 RELEASED OR SPILLED

Absnrb, then wash area with snap and water.

—msTE DisrosaL meTroo All chemical d:.spusa.l must be in accordance with locel,”

stats, county and ' faderal regulations.

: SECTION VIII - SPECIAL PROTECTION INFORMATION
* TRESMRATORY PROTECTION (Specify type) » T . . .
w-:n-nuarulm LOCAL EXHAUST . — : swecuu...
’ MECHAMCAL (General) » OTHER
PROTECTIVE GLOVES . EYE- PROTECTION

Adv;aaglg

STHER PAOTECTIVE EQUIPMENT not NBCESSaryaxcept as good laboratory industrial
prac tice. :

SECTION IX - SPECIAL PRECAUTIONS

FPRECAUTIONS TO 8K TAKEN IN HANODLING AMD STORING Avaoid Uyﬂ' Contact . Nu' Other

. ndustri 1 mractics as t
prolonged and

special precautions 8 ei
‘housekeeping, personal hygiene; - -avogidance aof:vapors and

repeated skin cantact.

" PAGE {2} : Form OSHA.20
. . .. Rav. May 72
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. A U.S. Dud /s ihIENT OF LABOH T O e ea 5y 187
Occupatlonal Saicty and Health Admmnstrauon
Required under USDL Safety and Health Regulations for Ship Repaiting,
Shipbuilding, and Shipbreaking (29 CFR 1915, 1916, 1917)
SECTION |
MANUFACTURER'S NAME A EMERGENCY TCLEPHONE NO.
R. P. Cargille Laborstories, Inc. 201-239-66323
AODRESS (Numbcr Siree City, State. and 2P Codel e ¢nymerce Aoad, Cedar Grove, N. J. 07009 ’
KHEMICAL NAME AND SYNONYMS TRADE NA‘ME AND SVNOHYMS‘
Arsenic Tribromide, Disulfide and Selenzum - Refractive Index Ligquids EH, FH, GH
cHEMlCAI. FAM]LY . "O(‘l‘“u‘q FORAMULA, _-_—
Arsenicals p\&ndg Blends -
SECTION Il - HAZARDOQUS INGREDIENTS
PIGMENTS N.A. - | ease meTaL N.A.
CATALYST N.A. . ALLOYS N.A.
VEHICLE . N.A. METALLIC COATINGS N.A.
SOLVENTS N.A. P os COATING OR CORE FLUX N.A.
ADDITIVES OTHERS N.AL
OTHERS N.A
HAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIOS, OR GASES . % (Jki}’sl
N.A.
- L SECT]CAI‘\’IEI)II_L - PHYSICAL DATA :
BOILING POINT . -1 +a428° SPECIFIC GRAVITY (H30=1) 2 a5
VAPOR PRESSURE (mm Hg.) .77“.5:__ o :5"&5:‘3;,‘3&‘?7"': o o 90
VAPOR DENSITY {ALR®1) - +1 CYARRRATIOM S £,
SOLUBILITY IN WATER Slight M.P.
APPEARANCE AND ODOR Rad brown vig liquid ; oy
- SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT fMemod reartt C.0.C. +60 Uu]-‘ _ . |[FLAMMABLE LIMITS Lal Uet
EXTINGUISHING MEDIA
Water
SPECIAL FIRE FIGHTING PROCEDURES -
Ventilate area
T UNUSUAL FIRE AND EXPLOSION HAZARDS '
I " Avoid toxic fumes
PAGE (1) ) (Continued on reverse side) : Form OSHA.-20

Aev,. May 12
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SECTIONV ! HEALTH HAZARD DATA/ ;

THARLSHOLD LIMIT VaLuL A . L . . .
As arsenic compounds CL e : S .
LFFLC1S OF OVLHLXFOSURE . - Y |
As arsenic compounda S oot _
MLAGENCY AND FIRST AIO PROCEDURES e . . _
Eme Wash sffected area with scap and water. Scrup te

to remove all traces. )

L ° . - . - . -
' s 'y PR . Te Tt ute e

"~
)

SECTIONVI - REACTIVITY DATA | - -.

CONDITIONS TO AVOID \

STABILITY UNSTABLE

STABLE X -

INCOMPATABILITY {Moieriels (0 avoid] Leaded optical glasses
Leaded optical g.lagd

LY ] ITION PRODUCTS .
HAZARDOUS DECOMPOS ME_ ' Arsenic oxides
r .
o COMDITIONS TO AVOID -t A

MAY OCCUR

HAZARDDUS
POLYMERIZATION

WILL NOT OCCUR X

SECTION Vi1 - SPILL OR LEAK PROCEDURES . En

STEPS 7O HE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED :

Absorb - Wash affected .area with sa-ap and water

WASTE DISPOSAL METHOD . e
‘Treat as arsepic compounds in accordance with local, state and federal regulatidns:
SECTION VIl - SPECIAL PR_O_T_E_CTION INFORMATION ST

RESF;RATQRY PROTECTION [Spf‘fb' 'lec) - .

. . Work in fume removipg hoad - - -
VENTILATION LOCAL EXHAUST Y SPECIAL :

' MECHAMICAL (General) OTHER
FROTECTIVE GLOVES ) EVE PROTECTION
Yes . . A . .
i i R
OTHER PROTECTIVE EQUIPMENT
SECTION 1X . SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANOLING AND STORING -
. None !
GTHER PRECAUTICNS N
Avoid breathing vapors,
Avoid all direct contact with skin.
. — _
PAGE {2} ) . : Form DSHA-Z
A Rev, May 72
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U.D. WEFARIMENT UF LAabun
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET

OMB No. 44-R )37

Required under USDL Safety and Health Reguiations {or Ship Repairing,
Shipbuitding, and Shipbreaking (29 CFR 1915, 1916, 1917) '

SECTION |

MANUFACTURER'S NAME

EMERGENCY TELEPHONE NO,

R. P, Cargille Laboratcories, Inc, 201-239-6633
ADORESS (Number Stree( Qity, State. and ZIF Code) 55 Commerce Aoad, Cedar Grove, N. J. 07009
cm:mcm._lgmpgs AND svuogvms TRADE NAME AND SYNONYMS H
eni ribromide isulfide, Brominated R 1 irqui
'%WE&L FAMILY L e lggn' TAULA
Arsenicals Blend
SECTION 1 - HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS % i:;l] ) . ALLDYS AND METALLIC COATINGS % (I,h:‘,
PIGMENTS N.A. " | sase meTaL N.A.
CATALYST N.A. ALLOYS N.A.
VEMICLE N.A. METALLIC coaTInGs N.A.
SOLVENTS N.A, PLLS COATING OR CORE PLux N+
ADDITIVES N.A. OTHERS N.A.
OTHERS N.A.
HAZARDOUS MIXTURES OF OTHER L1QUIDS, SOLIDS, OR GASES % (J:i:l
N.A.
| SECTlgI‘\’lgill_l - PHYSICAL DATA Average
BOILING POINT ' +‘428°F SPECIFIC GRAVITY {H30=1) >a.s
VAPOR PRESSURE (mm ) TT° . | ¢ 1 Y vOLLME Ry IR 30
VAPOR DENSITY [AIR=1} +1 ‘EVAPﬁﬂzﬁTION RJ:I)E < !
SOLUBILITY IN WATER Slight M.P.
APPEARANCE AND 0DoOR  Yellow-Brown Ligquid, odor characteristic
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLAMMABLE LIMITS Lol Uesi

FLASH POINT (Mathod st

c.0.c. +600°F

EXTINGUISHING MEDIA
RN, Water

SPECIAL FIRE FIGHTING PROCEDURES . ]
) . Ventilate ares

= UMUSUAL FIRE AND EXPLOSION HAZARDS

{ Avoid toxic fumes

PAGE (1) (Continued on reverse side)

Form OSHA-20
Awv. May 72
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SECTIONV - HEALTH HAZARD DATA -

THRLSHOLD LIMIT VALUE . B
As arsenic compounds .

LFFLCTS OF OVEHEXFPOSMURE .
1 " ]

EMURGENCY AND FIRST AID PROCEDURES Wash affected 'area with soap and watez.'. '-'

SECTION VI - REACTIVITY DATA

TIONS TO AV .
STABILITY UNSTABLE COND) s [o]]0 <

STABLE X

INCOMPATABILITY (Molerials 10 avoid) d opti lass
- e Leade ptical glasses

HAZARQOQUS DECOMPOSITION PRODUCTS HR s Arsenic ledgs
T

CONDITIONS TO AVOID

HAZARDOUS MAY OCCUR |
POLYMERIZATION - B
WILL NOT OCCUR X -

SECTION Vil - SPILL OR LEAK PROCEDURES : -

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED

Absorb - Wash affected area with soap and water

WASTE DISPOSAL METHOD . ) N
Treat as arsenic compounds, in accordance with local, stute

and federal requlations,

SECTION VIII - SPECIAL PROTECTION INFORMATION .-

RESPIRATORY PROTECTION (Spct‘n' 'J'PfI Hork in fume cem .

VENTILATION LOCAL EXHAUST y SPTCIAL
MECHANICAL {Grucral} : OTHER

PROTECTIVE GLOVES ) ) EVYE PROTECTION

OTHER PROTECTIVE EQUIPMENT

SECTION IX - SPECIAL PRECAUTIONS,

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

. —— ————— — -

None

OTHER PRECAUTIONS .
A b thing vapors,

Avoid all .direct contact with skin

PAGE (2} . . Form OSHA.

Gero -340 " Rew, May 72X
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MSDS For

vt MATERIAL SAFETY DATA SHEET

THIS DSHA~-20 FORMAT MDDIFfﬁD BY CARGILLE LABS. OCT. S, 1983

s—

- - e — — e L

RESPQ

ce-vo 7 w7 *SECTION |
MANUFACTURERS NAME =~ - » oo o' _o# . - . EMERGENCY TELEPHONE NO.
Mﬂﬂéﬂmguuﬁ. S | . 201-239-6633
ADDRESS (Number, Street, City, State, and ZIP Code . .

55 Comm Grce - Nd 07009 Range np 1.705 - 1.800 e
CHEMICAL NAME AND SYNONYMS TRADE NAME AND S¥YNONYMS -—-=—= = T
Hydrogenated Terphenyl, Diicdomethane Refractive Index Liquid, Series M

CHEMICAL FAMILY ~ FORMULA
| Su)fur, Tin Jodide Blend
THE INFORMATION SUPPLIED 15 BASED ON DATA AVAILABLE TO US AND IS BELIEVED TD
BE CORRECT. HOWEVER, ND GUARANTEE OR_WARRANTY OF ANY KIND EXPRESSED OR
INPLIED, 1S MADE WITH RESPECT- TD THE- INFORMATION PRESENTED AND CARGILLE
_ LABORATDRIES ASSUMES NO RESPONSIBILITY FOR THE RESULTS OF THE USE OF THIS
-+ PRODUCT. THIS INFORMATION IS FURNISHED UPON THE CONDITION THAT THE PERSON

NSIBLE FOR IT5 USE SHALL MAKE HIS OR HER OWN DETERMINATION OF THE

- iy

"¢ SUITABILITY OF THE MATERIAL FOR HIS OR HER PARTICULAR PURPOSE. _

e B P B Al S A S e o o . i e i A D S T L N St O S i S

SECTION Il - HAZARDOUS INGREDIENTS

=
]
N/A
- HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES -
. SECT{QN 1] - PHYSICAL DATA T
. erage Ave
- it __J_TJL__ _ — rage
BOILING POINT (°F.} (B84 C 358 F SPECIFIC GRAVITY (H30=1) L .3.09
VAPOR PRESSURE (mm H.} 7 . 1 S Pl 98%
VAPOR DENSITY (AIR=1) . o fVAﬁoBATmN “‘::,E <1
‘SOLUBILITY INWATER _j "~ Inil -
"APPEARANCE Anof_.bbon Light yellow liquid, odor charactsristic
. . SECTION IV - FIRE AND EXPLOSION HAZARD DATA,
FLASH POINT (_Mlll'lo_d usad) .

FLAMMABLE LIMITS .. Lad Vsl

138°F

EXTINGUISHING MEDIA

Dry powder, foam - Trest. as oil fire

SPECIAL FI

RE FIGHTING PROCEDURES .
. . Nans . ‘ -

-~

UNUSUAL FIRE AND EXPLOSION HAZARDS Avoid fumes

PAGE {1) |
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SECTION V 3 HEALTH HAZARD DATA S Lres

THRESHOLD LIMIT VALUE.- SO = 100 ppm. : > .t~ 2 oos i om Tomeens o . ST

s s

EFFECTS OF OVEREXPOSURE N - . - -
Unknowri, probable irritant and narcotic in high concantratians.

—

EMERGENCY AND FIRST AID PROCEDURES . . .
B . — - Obtain medical aid

1) Vapors inbaled; remove from exposure, rest and keep warm. -

2) Eyes; irrigate thoroughly with water.

3) Swallowsd; wash aut mouth with water, qive emetic J

SECTION VI - PEACTIVITY DATA

NS TO AV
STABILITY, UNSTABLE. . o CONDITIONS ' clo B i

STABLE X.

méouu‘mmn.ﬁv {Materiels 10 avoid]

HAZARDOQUS DECOMPOSITION PAODUCTS . . N
Toxic fumes of iodides .

CONDITIONS TO AVOID -
MAY OCCUR . : b

HAZARDOUS
POLYMERIZATION

WILL NOT QCCUR X

STEPS TO BE TAKEN IN CASE MATERIAL i§ RELEASED OR SPILLED

SECTION Vii - SPILL OR LEAK PROCEDURES

4

Absorb, wash area with soap and water

—

WASTE DISPOSAL METHOD

™

Chemical land fill. Disposal must be carried out in accordance with -COUﬂtY-‘

Federal, State and Local laws.

———

SECTION VIil - SPECIAL PROTECTION INFORMATION

"RESPIRATORY PROTECTION [Specify rpe] .
— ' : SPECIAL

VENTILATION LOCAL EXHAUST o ot ory -
MECHANICAL, {Genﬁmll OTYHER

EYE PROTECTION

PROTECTIVE GLOVES _
Mandatory

: Mandatory -
QTHER PROTECTIVE mu"msm’ﬂat nacsseary except as 'goud labozratory Industrisl practics.

SECTION IX - SPECIAL PRECAUTIONS . A

PRAECAUTIONS TO 8E TAKEN N HANDLING AND STORING - .
. : Store away from.light

- - . - X N I

OTHER PRECAUTIONS .. s .
. ) Minimize akin contact, -' _

PAGE (2) . N _ ‘ _ Form OSHA-20 -
$P0 920.540 ] . L ’ Rev, May 72
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F_Eg;:égzif _ | { M .1fuea: vaamber 12, 1985
ettt MATERIAL SAFETY DATA-SHEET

THIS 0SHA-20 FORMAT MODIFIED BY CARGILLE LABS, ﬁCT..S, 1983

SECTION |

MANUFACTURER'S NAME . _ . EMERGENCY TELEPHONE NO.
R.P. Cargille Laboratories, Inc. 201-239-6633
ADDRESS (Number, Street, City, State, and ZIP Code)

S5 Commerce RBd., [mdasr Gra - 03009
CHEMICAL NAME AND SYNONYMS TRADE NAME D :
Mxmwmmﬁ__amm—wex i i

CHEMICAL FAMILY. - FORMULA

- o — — ——— -

: THE INFORMATION SUPPLIED IS BASED ON DATA AVAILABLE 7O US AND 1S BELIEVED TO

: BE CORRECT. HOWEVER, NO GUARANTEE OR_WNARRANTY OF ANY KIND EXPRESSED OR

. IMPLIED, 1S MADE WITH RESPECT TO THE INFORMATION PRESENTED AND CARGILLE
LABORATORIES ASSUMES NO RESPONSIBILITY FOR THE RESULTS OF THE USE OF THIS
PRODUCT. THIS INFORMATION S FURNISHED UPON THE CONDITION THAT THE PERSON

. RESPONSIBLE FOR ITS USE SHALL MAKE HIS OR HER OWN DETERMINATION OF THE
SUITARILITY OF THE MATERIAL FOR HIS OR HER PARTICULAR PURPOSE.

e — -

SECTION Il - HAZARDOUS INGREDIENTS

N.A.

VIl + -~ - 'HAZARDOUS MIXTURES OF OT-HER LIQUIDS, SOLIDS, OR GASES
N.A.

SECTION 1ll - PHYSICAL DATA

BOILING POINT (°F) Ovexr 150°C . !> 300°F SPECIFIC GRAVITY (H;0%1) - ° ot 1o 94,99

VAPOR PRESSURE (mm Hg.} - B e ey ThE . ' 98

EVAPORATION RATE k N il

VAPOR DENSITY (f&m-i: : B . AT

‘SDI.IJIII.ITV'IN'U;ATER - Inanlubl; .

APPEARANCE ANO ODOR Clear, Characteristic

. R SECTION IV - FIRE AND EXPLOSION HAZARD DATA,
FLASH POINT-[!Q.IM usaed) FLAMMABLE LIMITS ‘7. . Lal
- v - .. C.0.C. approx, 325°F . T —

EXTINGUISHING MEDIA Cco
cooan . - o2, Foam. K - Y -

SPECIAL FIRE FIGHTING PROCEDURES
. Nane

UNUSUAL FIRE AND EXPLOSION HAZARDS

-~
-

None

PAGE (1) (C;Mim«! on icver vy sids)



SECTION V - HEALTH HAZARD DATA g

THRESHOLD LIMIT VALUE .
non—-taxjic

e
EFFECTS OF OVEREXPOSURE

Nona

EMERGENCY AND FIRST AID PROCEDURES

None

SECTION VI - PEACTIVITY DATA

STABILITY - { unsTaBLE . - CONDITIONS TO AVQID ‘ ~

-

STABLE X

INCOMPATABILITY (Materiais (0 avord}

HAZARDOUS DECOMPOSITION FRODUCTS

Av OCCUR CONDITIONS TG AVOID
HAZA u

RDOUS
POLYMERIZATION . -
WILL NOT OCCUR X

SECTION V1) - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Collect, abscrb, and discarxd,

WASTE CISPOSAL METHOD

All chemical disposal must be in accordance with federal, o

and local regulations.

SECTION Vil -+:SPECIAL PRQTECTION INFORMATION -

e e e e
AESPIAATORY PROTECTION (Specify fype) - 4
CENTILATION LOCAL EXHAUST » . . sftcl?u- -.
MECHAMNICAL [General} - CTHER
. 3
EYE PROTECTION " "

PROTECTIVE GLOVES
s

:Safaty Glasges

OTHER PROTECTIVE EQUIPMENT 12 . . . . .
* not n tory industrial practice.

SECTION IX:::SPECIALPRECAUTIONS =

PRECAUTIONS TO .I'.‘TAK!& IN HANDLING AND STORING NU apucaal precautions .appear

nscessary; gond industrial practice gg_;g_hgng:kgﬂn;ng*"pgzannﬂl_hgglgng

—_— T 3
OTHEII ’HECAUTIDNS
avoidanca of vagnrs'grnlgnggd and :gngg:gd mskin contact

and splashing in eyes.

Form OSHA-20. . -

PAGE {2) " ~—
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MATERIAL SAFETY DATA SHE
7~ SAFE SHEET

CHEMICALS| . T. Baker Chemical Co., 222 Red School Lane, Phillipsburg, N.J. 08885

SECTION | . IDENTIFICATION OF PRODUCT

CHEMICAL NAME FORMULA

sodium Pyrophosphate, 10 Hydrate Na 4P207-10H20
SYNONYM OR CROSS REFERENCE AS NO:

CAS NO 7722-88-5
Tetrascdium Pyrophosphate,
Decahydrate

SECTION Il . HAZARDOUS INGREDIENTS
MATERIAL NATURE OF HAZARD

SECTION (Il . PHYSICAL DATA -

BOILING POINT MELTING POINT

N/A - 79.5°C,
VAPOR PRESSURE SPECIFIC GRAVITY
N/A 1.82
VAPOR DENSITY (AIR=1) PERCENT VOLATILE BY VOLUME (%)
N/A N/A
WATER SOLUSILITY ' EVAPORATION RATE
6.23 g/l00ml at 20°C. ( = 1) N/A
APPEARANCE

Crystals, slight efflorescence in dry air

SECTION IV . FIRE AND EXPLOSION HAZARD DATA: -

FLAMMABLE LIMITS
N/A

. FLASH POINT (method used)
Not flammable
FIRE EXTINGUISHING .
MEDIA
SPECIAL FIRE-FIGHTING PROCEDURES
N/A

UNUSUAL FIRE AND EXPLOSION HAZARD
N/A

N/a

SECTION V. HEALTH HAZARD" .+

THRESHOLD LIMIT VALUE
Oral-rat LDgp = 4000 mg/kg  TIV-air = 5 mg /m>

HEALTH HAZARDS
Harmful if swallowed.

FIRST AID PROCEDURES If swallowed, if conscious, immediately induce vamiting.
Call a physician.




SECTION Vi . REACTIVITY DATA

UNSTABLE CONDITIONS TO AVOID
STABLE X N/A o~ -

STABILITY

INCOMPATABILITY (materials to avoid)

None

HAZARDOUS DECOMPOSITION PRODUCTS

None
" HAZARDQUS MAY OCCUR CONDITIONS TO AVOID

SECTION Vil . SPILL AND DISPOSAL PRQCEDURES.

SPILLS
Flush small amounts with plenty of water.

DISPOSAL
Dispose in approved jandfill in accordance with all applicable requlations.

.SECTION.VIIl . PROTECTION INFORMATION

RESPIRATORY PROTECTLION (specity type)
pust respirator

VENTILATION LOCAL SPECIAL
MECHANICAL (general) OTHER
X
PROTECTIVE GLOVES EYE PROTECTION
Rubber gloves safety glasses
OTHER PROTECTIVE EQUIPMENT

Rone

SECTION I1X . HANDLING AND STORAGE PRECAUTIONS

STORAGE & HANDLING
Keep in tightly closed container.

SECTION X . MISCELLANEOUS INFORMATION

’ - . exr
1/84 Approved by R. B. Kant
- Manager, Quallty ASSurance

Cate issued:

Ravision No. & Date issued:

The information provided in this Material Safsty Dni- -1 hag beett compiled rom our sxperience and data presented in various technicat
publications. 1t ls the uvsers responsibliity to deter - iHability of this information for the adoption of safety precautions as may ba
necessary. Wa reserve the right to revise Material S “heets from time to lime as new technical Information bacomes svatisble. The

uaer has ine responsibiiity to contact tha company - ~ that the sheel (s the lateat ona isaued,
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No. 318

MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT 2 (mixed isomers)
SCHENECTADY, N. Y. 12305 5 Revision C

Phone: (518) 385-4085 DIAL COMM 8%235-4085 Date November 1980

SECTION [. MATERIAL IDENTIFICATION

MATERIAL NAME: XYLENE (mixed isomers)

OTHER DESIGNATIONS: Xylol, Dimethylbenzene, CgH4(CH3)o; ASTM D843, D345 and D846;
GE Material D5B9, CAS #001 330 207.

MANUFACTURER: Available from many suppliers, Including EXXON Company USA and
Shell Chemical Company.

SECTION [I. INGREDIENTS AND HAZARDS X HAZARD DATA
Xylene (o, m, p-isomers) >%0 8-hr TWA 100 ppm (sk
Other Cy to Cg Hydrocarbons* _ <10 or 435 mg/m3

Xylene Typical

*Material may contain ethylbenzene (8-hr TWA 100 ppm) and Human . inhalation

traces of toluene and Cg aromatic and aliphatic hydro- TCLo 200 ppm
carbons. Some commercial products may contain over 10K (Irritation Effects)
non~xylene hydrocarbons, mostly ethylbenzene.

**Current OSHA standard and ACGIH (1980) TLV. NIOSH has Rat, oral
proposed a 10-hr TWA of 100 ppm with a 200 ppm ceilin : LDsg 4.3 g/kg
level (10 min. sample). H 1

STATUS: NCI bioassay for carcinogenesis study 9/78. TLV Eﬁfﬂ* gB“mg/kg

‘set to prevent irritant effects and CNS depression.

[n)**

SECTION II[. PHYSICAL DATA

Boiling range, 1 atm, deg ¢ ——— 135-145%* Specific gravity (Hp0=1) — 0.86-0.87
Vapor pressure at 20 C, mm Hg — <ca 6 Volatiles, % ca 100
Vapor density (Air=1) — 3.7 Evaporation rate (BuAe=l) - 0.6
Solubility in water -—— - Negligible Molecular weight —=———=ww-—— 106.18

Appearance & Odor: Light colored or colorless, mobile liquid with an aromatic odor.
I e reiognition threshold (100% of test panel) i3 about 0.3 ppm in air (unfatigued)
or xylene.

*Wider and narrower boilling range materials are commercially available.

SECTION IV, FIRE AND EXPLOSION DATA LOWERJUPPER
Tlash Point and Method Autoipnition Temp. | Flammability Limits In Air
>77 F (TCC) . 867 F Volume % 1 7

Extinguishing iledia: Use dry chemical, foam, C03, and water fog or steam to provide a
smothering effect on fire. A water stream can scatter flames. A spray of water may
be used to cool fire-exposed comtainers. ,

This flammable liquid is a dangerous fire hazard and a moderate explosion hazard when

exposed to heat or _flame. Heavier-than-air vapors can flow along surfaces to discant

ignition sources and flash back.

Pirefighters should use self-contained breathing apparatus.

SECTION V., REACTIVITY DATA

This material is stable in closed containers at room temperature. It does not poly-
merize.

It is flammable (0SHA Class IC liquid) and can form explosive mixtures with air. Keep
away from sources of heat, sources of ignition and strong oxidizing agents. Thermal-
oxidative degradation 1n air can produce toxic vapors and gases, including carbon
monoxide and oxides of nitrogen.

GENERAL @ ELECTRIC  Copmiomo— 1040y Germ ictic Comsany



NO. 318

SECTION VI. HEALTH HAZARD INFORMATION TLV 100 ppm or 435 mg/m>

"Iohalation of xylene at the TLV may cause mild irritation and dizziness in sensitive
persons. Concentrations from 100-200 ppm may cause nausea, headache and depression.

Vapor levels >200 ppm can have an anesthesic effect. Skin contact may produce mild
irritation and skin defacting. Eye contact may cause burning and irritation. Inges-
tion of xylene may cause poisoning. One ounce or more may be fatal. Aspiration can
be a hazard if this material is swallowed.
FIRST AID: 7
Eye Contact: Irrigate with water for 15 minutes. Get medical attentionm!
Skin Contact: Wash with soap and water. Remove contaminated clothing promptly. Re-
place lost skin oils with approved lotions or creams.
Inhalation: Remove victim to fresh air. Restore breathing if required. Get medical
attention 1f symptoms persist or if nausea or collapse has occurred.
Ingestion: Get medical attention immediately! Give white mineral oil demulcent and
saline cathartic, but do mot induce vomiting unless directed by a physician.
Maintain observation of patient for possible delayed onset of pulmonary edema.

SECTION YII., SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety gersnnncl. Remove all ignition sources. Provide adequate ventilation.
Use vermiculite or sand to absorb spill; scrape up with nonsparking tools and place in
a covered metal container. The absorbed material may be burned in an open pit, oOr
placed in cardboard boxes and burned in an incinerator. Spilled liquid can be fluyshed
away from sensitive locations with a water stream; flush to open area pmot to sewer!

DISPOSAL: Scrap liquid may be atomized inte an approved ipcinerator, or it may be dis-
posed of via a licensed solvent disposal company. When large amounts are involved re-—
giaimacion procedures may prove economical. Follow Federal, State, and Local regula-

ons.

Aquatic toxicity rating TLm 96: 100-10 ppm.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general ventilation and efficlent exhaust ventilation iexplusion-proof equipment
to meet TLV requirements and to control heavier-than-air vapors. "Use >100 1fm face

velocity for exhaust hoods. Use approved organic vapor caniatsr Ie Biratora for short
periods” of nonroutine work or emergency situatioms ag up to 1000-20 ppm and approved

self-contained respirators for higher and unknown vapor levels. Full facepiece required
Buna~N rubber gloves and aprons should be worn to prevent contact of xylene with the skig.

Safety glasses or Eogglea should be used for eye protection and eyewash statious should
be readlly accessible to use areas.

Comprehenaive preplacement and biennial medical examinations to be directed toward, but

not limited to, liver, kidnmey, gastrointeatinal disorders, skin irritation, andthe
central nervous system, )

-

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a clean, cool, well-ventilated area, away from sources of
heat, sources of ignition and strong oxidizing agents. Protect containers from
physical damage. Bond and ground metal containers when transferring liquid. Use meta]
safety cans for small amounts. Use nonsparking tools for work in solvent areas. No
Smoking in areas of use or storage.

Prevent skin contact and remove contaminated clothing promptly. Avoid repeated or pro—
longed breathing of vapor. Do not ingestl!

ATA SOURCE(S) CODE: 1-12,19-21,23,26,31,34,37-3

3  MIS )
e e e APPROVALS: opn &MV.@_‘-‘J

Bran ighon n e praparation of such inbermetion, Genarwl Bleciric Compamy Industrial Hygiene
:mm““:hﬁﬁa'z;:hdl ..:'".. 'mu:,‘ lli_: and Safety F/ YO
X e plarp or e .

MEDICAL REVIEW: December 5, 1980
GENERAL @D ELECTRIC
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PHONE TOLL FREE
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1-800-325-0070
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THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH

1-314-771-5785
FAROM ANYWHERE IN THE WORLD
MAILING ADDRESS  P.O. BOX 14508, 8T. LOUIS, MD. 82178, U S A,
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PHONE TOLL FREE
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1-800-325-8070
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THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH

1-314-T71-5785
FROM ANYWHERE IN FHE WORLD
MAILING ADDRESS: P.0. BOX 14508, ST. LOUIS, MO. 83178, U.S.A.

BIOCHEMICALS AND DIAGNOSTIC REAGENTS

CABLE ADDRESS: SIGMACHEM rwx. 910-781-0583

2

PAGE

L

E

H

DATA S

Y

S AFE

MATERTIAL

- g -

R I A R N

15-17990
594-3

ETHYL ALCOHOL 200 PROOF USP

NAME

e ol

#®10

e 5T
[N T Rat]
DR

jm i N2
o <Cil.
aux

mmemmeeemem——e—cco TOXICITY HAZARDS —==vesmmeree——cmaa-

o
D= =
o ot —
0 < -~
Tee *re o z
wZ W v S o
" g ZF W V9] z C oy
Z X = X O = Lol
fon T e T TS R - Qs %]
- X = O WD 1) W
@© - Z = 0 a X 4 i)
© < 0O D T @ W =z
[ - o2 - W = o 2 [
[Ty} - Ml T E e @ J (&
~ aX W > X o o O
" x [ T T R S d - 4
- 3 TR X el ] -
<+ e W= o Z2 2 =2 x® 09 “
e U e o W w Z - w
b= zZ I1& O Z & - 4 x o
=] ol= 4 sl L4 D O x i |
=z Z0 Y o L F £ M o= 0 e —~
73] <UL o0 D I R | w — b 1S ]
x Z1 O W W W o va 0O ~ o} = b e D
ol il W QD W OWeeX D (8] et sk
TP M L N L | NOd Ll A = b
L Qd Z 1 [V T « B e e o g Cama Lt
< Cd =20 a O 0O @ e W o ~ M e
Z - -~ - o N o v Pellwtil) ) W WX it L)
VO, | M =l e e = O QW E W [l =) dm N
ox ¥ Zo o a Wl e W L e dd e L TIUTL 2
td ey, w, Wi ™ o e > e DTyl <D W Q.= [
p- N1 ty Qo J (8 - X z DA uIT vy L
W T O wZ Z Z E Wagnd e - MO0
- el (St F d el md D= X -— LS I Lo of O o= ot D
wo ™ O -l gl > QL gD Vi = N E
[ e I =T LI TR TN T N TR TR T N W = o e ol ] [ -l el X L =T LUILL
0 NS O W Wil o Wowow oo Q2 - QQLMLOr L e - 4
Tad (B e =D 3 3 W > >O0sOD - [~ 7 18- I e Dt
e T o bultmt wmib b bt b QA — AT eedem D e O
Wl b= e e e N LN — PILTEY Wl )i~
O O X md S o I G A< [ ] Terwrmp W OOW QX
<o 0 o UMY A B D D (8 LUl . 4 a 3D Oy WEXW
20 O o O Wik W W i W e OZZTmd & DO
] -t aAaXx ZFD Z Z &= ZvIOen -4 ITODMmixr<t T 1 4
0 w O O b 0O ™ it DT EeTI ANy, |
i Te) O 8 as & B B eDAd e e L) el ) S RE_NTD
g0 T OO0 D am o M 0 D=2 O e NI LES 2V L ) e
Tem G = MT OO0 o o MmZ2A000 T = Ay culsy —UdELLOW
] =8 S 2D O O O w00 o ot bl L LA G (T e e mrtat e UL
= A wimd il wwd e iR Z ImZAODT D
<z O = 4 LI YR TS Y DT S (VT )2 0 - 4
ke M = YT TWOHITNTE T W emrfedlilild 3T WSTE L bbb )
X O Aad LD CUS I o QEXTX L LU Lo O e atutidt DT g i et b b
Ul ~dDTOXEWN YT -y ol J 5 O (D O <L 0D L P P B Y o
rirdred X &I NHI0OW BZONDILZT DA WO 2ol o wded wd 79 b Vol b e D
B AT MDA DNOLODIOVOM T WL L L XTI X L T e T b b b= 1Y

Wl e aNEdXON I O (I wd T Z ST FErTZ~AXOXTEx L
OO I NAA AL AEA DATA T et <UD €T I bl med bt 09 O L LU LT ALY ET
o MNTN T A R R TTTE Y7, T o ot ¥ | S S AT = (ST S L g e VR TN T T Y
Tt TV S SN S SR SN S IS 3t l-s AL ADA W
LD 0Pl D0CO0Z0 LD 0uF-Jd00JWdld A J00HWWLITE WU ZTZ 2
WMol N e b 2 e o ol b (O e L) e Y G IXIL T AT Tt D DODO0O
et o oo WO UL U S S I Y AL T ST ]
SR UNSWITPT 4T _ AT IoarAauuad a0 oM bt rad ) et bt 7 L) LY LAY 1) L)
LWUIINA IO LN LW WL DU T WL VI: [0 00 bk b 1t et o 4 0 e TN [T L e e e o
> W EGG_GGHGEGRGD-G._.IT.THHDRVVVVV.VSSRRRRRDRCCCCC
(B T 4. 4~ 4 1] T > = x LT Julal- F- - & €& qLILTo g o) Tt e SEIFUINIVE PRI FE)
T Tl T U ST AL T UHT e I I LTI TITTITT T ZANNDIMb=L LU LWL
CUONLBLAS VAT ArA DA T a0 Ol rtmt D = U WL IUWIN D Dl <L o d oL Ll U W W W
=Y D D Wl WL W Wl UWZE %BBBBBBLLSGGGLBPEEEEE
(4

-

CONTINUED ON NEXT PAGE

SIGMA CHEMIE GmbH
Grinwalder Weg 30

‘H OFFICES AT: SIGMA CHEMICAL €O.LTD.

Fancy Road. Poole.
Darsst BHI7 TNH

England.

D-30714 Deisanhoten
West Garmany.

1140



PHONE TOLL FREE
COMTINENTAL L5 A (EXCL MO
1-800-325-0070
OR PHONE COLLECT

%

GIGMA chemical compen

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH

1-314-T71-5765
FROM ANYWHERE IN THE WORLD
MAILING ADDRESS: P.O. BOX 14508, ST. LOWS, MO. 63178 U S A,

BIOCHEMICALS AND DMAGNOSTH. REAGENTS

#10-781-0593

PAGE

TWX:

cABLE ADDRESS: SIGMACHEM

3

Lt

S HE

SAFETY DATA

MaTERTIAL

- - - e e -

2-015-17990

100594~3

CUsST#
PO#

ETHYL ALCOHOL 200 PRODF USP

NAME:

TOXICITY HAZARDS =r---memceecmcecmoe

—— e e G TP W e A8 sk Wb G W

)
TAL SYSTEM)

RTECS CRITERIA)
Y OF TOXIC EFFECTS UF CHEMICAL SUBSTANCES (
TRY IN RTE TE 1

S
E. SEE ACTUAL ENTR

L
3
mmmmmemmceeccmeeee HEALTH HAZARD DATA —-m-—=--co—eeeen=

HANGES )
A
F
8]

[BTS 14 [7,11.]
= WA
(LY 4 VO RTUIVEL )
D0 et p=1)
e bt o e () ek
O Ol =t bt v
el atant I g V]
p JIIVIE S . {1
(S ITRIN- & of of "1
o Nt O 1Y 0 ) O,
o F o oo J -
AN Z2Z2ZZTIY
S22 002D
= o pom € &L L W
[N} 0o
U Ut = d
oL L LD
b s )
alnlat-4-4 e
Ll 2" 2
DODOXTF T ore
PR W W W
=4y d ImivaYosle )
WMAG IR u
EETULUWILL
FERVUIIT D 2 g
Wi o
EZ2ZLoD0ZT

o000 uchegy

WY W
AN e et et LA L D
e e e Ll LA L e bt
(D )l bt bk LY O
[FTPTATIS TN T R1 T Tuh)
[TV TR TIETIT. ¢
TR TRTN-W. Y -V
L LHLI A 07 0 Wb

RTECS )
NFORMATION.

-CS FOR COMPLET

[
7]

o =

W o

o [ . -4

-8 o » LW

e 2] b= et

= - A&

] Q = E
(3 [ - 4 w0 -
- 4 1] - e
o 2 o U O
i) - 1~ TS S
=L XZ AN
acze =z o 0O =Lld
w [= BT Z
o th Qv o D
o ot 2 W Om
mr W e W FD
L ) o =% O <«

x T LY (L]
z Q D0 W nZ
] W Sud @ D
w2 a2 EW QX
7, T} L 4 [ 1 ]

= > G X an
o 0O d e D
DX M= I N

O O - L1

- » e o T W
Z0 0 Gt (L] pep=i)
o w O &£ e
el o - e M X3V
= < - o>
vy T ITZ UL ITUXE
TVIRY 0 w 104
T T =) D
g - F " ] «t
ol It ur o Wl

o T IT> = ol
i L] A0 o e
= = I DX 21
oW bt _ W X W
-z - = L ) »d
ot ek o [x] [FY Rt L]
L= 4 Z E I &0 ey 117
X o0 O ATl T
L Zvd - il b LU R
Tt D) D LD ep=tD
= wth D G =D DT
-t =Ll T e

[l L=+ 4VILC ¢ T OmiAw et
= =L NI w2 s X
[~ L2 TH0 10 BV - JOY S Y] <& I8 T

— e 1 T X b B ZNOF L= M-

vl b el UL ) b 2 e ey
.Y <Sxo
) () bt ) b
WY ) ety WY

T g WL il < AL eIO
e O I o fonir o i AP o A s o FREY
T A DD Ao Joda ad
L O DDy e U2 < W ul
Wil D g = T Lt 8T L
DY = UL TUW T LN <<l
W Ta.¢ DOl D100 Il w2
RIS ADZo. D J o0 ol

) L L L Ll U AZTOTULCZTT
WE MU T et Lt L Y s ) L =
— 7}
> 4

- o OIS
Do o ot ) oL L
L FTZOLE
¥ Z S o

mermmececeemeenemeee PHYSICAL DATA e=-ecccmcacccccacmen

T) 79 C
0.801

"
W0
b X bed
D=
P00
<L Dy
[T ¥4 - |
=00
a Zn
[SL. 47}
e )
o 1R TE
)
T8 ) qm]
e iliel _)
Soald
solZe B g ]
Lt

EXPLOSION HAZARD DATA —-wwvem=mo==

—eme—e———-w= FIRE AND

: 55

FLASHPOINT

NEXT PAGE

CONTINUED DN

" SIGMA CHEMIE GmbH
Griinwalder Weg 30

H CFFICES AT: SHIMA CHEMICAL CO. LTD.

Fency Road. Poole.

Dorsel BH1T TNH

England.

D-8024 Deisenholen
Wast Germany.

1141



PHONE TOLL FREE
CONTINENTAL US.A (EXCL MO}

com P an L.I 1-800-325-8070

5 EMA chemica

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH 1.-314-771-5785
BIQCHEMICALS AND DIAGNOSTIC REAGENTS
FROM ANYWHERE IN THE WORLD

MAILING ADDRESS. P.O. BOX 14508, ST. LOUIS, MO. 83178, U S A
]
caBLE ApDRESS: SIGMACHEM rwx 910-781.0582

MmATERTIAL S AFE Y DATA SHEET PAGE 4

- e R e S - - - .. e -

CUST#: 2-015-17990
PO#: 100594-3

OR PHONE COLLECT

MAME: ETHYL ALCOHOL 200 PROOF USP

EXTINGUISHING MEDIA
CARBON DIOXIQEy DRY CHEMICAL POMDERs ALCOHOL OR PDLYMER FDAM.
SPECIAL FIREFIGHTING PRDCEDURES
WEAR SELF-CUNTAINED BREATHING APPARATUS ANG PROTECTIVE CLOVYHING TO
PREVEMNT CONTACT WITH SKIN AND EY
USE WATER SPRAY TO COOL FIRE- EXPOSED CONTALNERS.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS
VAPDR MAY TRAVEL CONSIDERABLE DISTANCE TD SOURCE UF IGNITION AND
FILASH BACK.
FLAMMARLE LIQUID.
------------------- REACTIVITY DATA ~==r=meccemecccaea—
STABILITY
STAHLE.
CONDITIUNS TO AVOID
KEEP AWAY FROM HEAT) SPARKSy AND OPEN FLAME .
INCOMPATIBILITIES
DXID1ZING AGENTS
PERDXIDES
ACiDS ,
ACID CHLURIDES
ACID ANHYDRIDES
ALKALLT METALS
AMMONTA
MOISTURE
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODLUCTS
TOXIC FUNMES OF:
CARBON MONOXIDEy CARBON DIGXIDE
HAZARDOUS POLYMERIZATION
WILL MNOT UCCUR.
--------------- SPILL DR LEAK PROCEDURES =~=eremmmcrmona-
STEPS TOU BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
SHUT OFF ALL SOURCES OF IGNITIO
WEAR SELF~CONTAINED BREATHING APPARATUS' RUBBER BOUTS AND HEAVY
RUBBER GLOVES.
S?gg%gABM SAND DR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR
USE NONSPARKING TOILS.
VENTILATE AREA AND WASH SPILL SITE AFTGER MATERIAL PICKUP IS COMPLETE.
WJASTE DISPOSAL METHUOD
BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND
SC%HSESEEBUT EXERT EXTRA CARE IN IGNITING AS THIS MATERIAL IS HIGHLY
FL! s ]
OBSERVE ALL FEDERA_.s STATEy AND LOCAL LAWS.
CONTINUED DN NEXT PAGE
TANCH OFFICES AT: SIGMA CHEMICAL CO. LTD. SIGMA CHEMIE GmbM
mz:mmr D803 Devsanraton
England. Wesl Germsny,
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PHONE TOLL FREE
CONFTINENTAL US A (EXCL MO

compan L,I 1-500-325-8070

CIGMA hemics

THE WORLD S FOREMOST MANUFACTURER OF RESEARCH
BIGCHEMICALS AND DMAGNOSTIC REAGENTS

| OR PHONE COLLECT
1-314-7T1-5785
FROM ANYWHERE IN THE WORLD
MAILING ADDRESS P.O. BOX 14508 ST, LOUIS, MO. 63178, US.A.
e
cABLE A0DRESS: SIGMACHEM rwx 910-781-0593

M ATERIAL SAFETY DATA 5 HEET. PAGE 5

—— e e e B M S S e W - e - o - A - .

CUST#: 2-015-17990
PO#: 100594-3

PRODUCT s NAME: ETHYL ALCOMOL 200 PRODOF USP

CAS #:64-17-5

HF: C2HH0

-=~ PRELAJTIONS TO BE TAKEM IN HANDLING AND STORAGE =---

WEAR APPROPRIATE NIDSH/MSHA-APPROVED RESPIRATORy CHEMICAL-RESISTANT

GLOVESy SAFETY GIGSLESy OTHER PROTECTIVE CLOTHING.

MECHANICAL EXHAUST REQUIRED.

IRRITATING TO EYESy RESPIRATORY SYSTEM AND SKIN.

KEEP AWAY FROM SOURCES OF IGNITIONe NO SMUKINGe

IN CASE OF CONTACT WITH EYESy RINSE IMMEDIATELY WITH PLENTY OF

WATER AND SEEK MEDICAL ADVILE.

WEAR SUITABLE PROTECLTIVE CLOTHING.

TARGET ORGAN(S):

NERVES

LIVER
THE ABDVE INFUORMATION IS BELIEVED TD BE CORRECT BUT DOES NOT PURPORT TO BE
atL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA SHALL NOT_BE HELO
LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
AHOVE PRODUCT. SEE REVZRSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND COMDITIDNS OF SALE.
COPYRIGHY 1989 SIGHA CHEMICAL CO.
LICENSE GRAMTED TO MAXE UNLIMITED COPIES FOR INTERNAL USE UNLY.

BRAMCH OFFICES AT: SIGMA CHEMICAL CO. LTD. SIGMA CHEMIE GmbH
Fancy Rosd. Poole, | Griinwaslder Weg 30
Darsel BH17 TNH D-8024 Deisanholen
England. Wesl Germany.
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FORM 020 REY 798

Avdiich-Chemie GmbH B Co. KG

D-7924 Steinheim
Teden: 714538 AMdil O

FAX: [0732% 87-33

Wast Garmany
Tetephone. ¥0T329) B7-0

. Dorset 5P 450

Tatephone: [07476) 2211

United Kingdom
Aldrich Chiermecad Co., Ltd.
The Oid Brithyard, New Road
Telox: 417238 Aldreh G

FAX: Qratey 3iTe

Kyodo Bidg. Shinkanda
Talsphona: (0X) 2580155
FAX [03) 2580157

Aldrich Japan
10 Kand:
Chiyoda-Kur, Tohyo

Japan
rl.

27, Fossh des Treize
F&T003 Sirasbourg
Teban: 390078 Aldeich F

Tetaphona: 8 327010
FAX: 85) 75 1283

France
Abdrich-Chimis 5.4,

Aldrich Chemie N.VJS.A,
6 Fus Caporal Glaes

£-1030 Brussels
Telex; 62302 Alchsm B

Telsphone: (02) 2428750

TW: 100 262-3052 Aldtichem MI
Tetan: 26 B43 Abdvich M

FAZ: (a14) 3134970

Milwaukes, Wisconsin 53233

Tedaphone: (d14) 273-3850

B40 West Sainl Paul Avenue

Aldrich Chemical Co., Inc.

UsSA



chemists helping chemists in research & industry

aldrich chemical co.
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Auich Chemie GmbH & Co KG
FORM 020 AEY 286

Waesl Germany
0-F524 Sleinheim
Telaphone: (07329 070
Teten: T14838 AHiti O
FAX: 013291 87-19

CHEMICAL-RESISTANY

IVE CLOTHING.
Dorsel 5PB &L

Talephona: [07476) 2211

United Kingdom

Aldiich Chemacai Co.. Lid
YI!OUO Brickynsd, New Road

Twlex: 41723 Aldech G
FAX: 07478 3719

ESPIRATCR,

Jupan

Aldrich Japan

Kyodo Bidg. Shinkanda
10 Kanda-Wil
Ghivode-Ku, Tokyo
Tetgphona: {03 2580155
FAX: X% 2580157

D
E

OTHER PROT
27, Foasd dey Towize
F-87000 Strasboarrg
Taiax: BI0DTS Aldrich F
FAX: (B8 75 1283

Tetsphone: [B8) 2700

Aldrich-Chimie S.art

STATE & LOCAL LAWS.
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Aldrich Chemie N.V.IS A,
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Aldrich Chemical Co., tnc.
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FAX: (414) 2734979
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Talephone: (14} 273-3850

OBSERVE ALL FEDERAL,
USA
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Aldrich-Chemie GmbH & Co. KG
D- 1924 Steinheim
Tebex: 714038 Akdri D

FORM 020 REV 286

Tekaphons: (07329 870
FAX: [07325) 87-19

West Germany

Tha Oid Brickyard, New Foad
Gillingham. Domel P8 4JL

United Kingdom
Atdrich Chemical Co., Lid.
Tulephone (07476 2211

Talox: 417238 Aldech &
FAX: 0T416) 1219

Teiephone: (03) 2280155
FAX: (0N 258-D157

Wyodo Bidg. Shinkands
10 Xanda-Mikuischo
Chiyode-Ku, Tokyo

Japen
Aldrich Japsn

FE7000 Sirasbourg

Teleghone: (86) 327010
Telex: B900TS Akdrich F

FAX: (88 751283

21, Fossd des Treize

France
Aldrich-Chimie S.arl.

Awgrich Chemie N.V.IS.A
& Rue Capodal Claes
B-1020 Brussals
Tulephone: {02 2428750
Telex: 62302 Aichem B

Beigium

TWX: (9101 262-3052 Aldrichem Wi

Telax: 26 B42 Aldrich M1
FAX: {did) 2734979

Aldrich Chamical Co., Inc.
S0 West Saint Paul Avenye
Mitwaukee, Wisconsin 53233
Tulephone: (414} 273-3850

USA
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FAGE: 1
DATE: 0T/26/790 ACCT: 2010D82-01 U=
INDEX: 01392630047 CAT NO: BERS01 PO NBR: N/A
X2SODIUM HYPOCHLORITE SOLUTION, 5. 52Ek’
EESODIUM HYPOCHLORITE SOLUTION, 5,6 5XkEK
EXSODIUM HYPOCHLORITE SOLUTION, S, SXik=
MATERIAL SAFETY DATR SHEET
. FISHER BCIENTIFIC EMERGENCY CONTACTS:
CHEMICAL DIVISION GASTON L, PILLORI: (201) 796-7T100
1 REAGENT LANE AFTER BUSINESS HOURE; HOLIDAYS:
FAIR LAWN NJ O07%10 (2012 796-7523

(201 796-7100 CHEMTREC ASSISTANCE: (800) “2%-9300
THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE 70 US, HOWEVER, WE MAKE NO WARRANTY CF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION. AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE, USERS

SHOULD MAKE THEIR OWN INVESTIGATIONSE TO OETERMINE THE SUITABILITY OF THE
INFOQRMATION FOR THEIR PARTICULAR PURPOSES.

------ LR R R R N LR R L L R L R Y R L R R RN R LR R R R R

SUBSTANCE IDENTIFICATION
CAS-NUMBER 7681.52-9

SUBSTANCE: XXSODIUM HYPOCHLORITE SOLUTION, 5, SZ%X

TRADE MNAMES/SYNONYMS:
S$0-S-291; ACCHD179

CHEMICAL FAMILY:
INCRGANIC SALT

MOLECULAR FORMULA: CL=-H-0-NA MOL WT: 75.%5

SR A TEaL IS 7 LJELTNY,  FXEe0, NEaoTvEyye  PEmeTeTEMOR:o
T T T T COMPONENTE AND CONTAMINANTE o TTTTTTETTT
COMPONENT: SODIUM HYPOCKLORITE PERCENT: &, &
COMPONENY: WATER PERCENT: 9%, 5
OFTHER CONTAMINANTS: NONE -

EXFPOSURE LIMITS:
NO OCCUPATIONAL EXPOSURE LIMITE ESTABLISHED BY OSHA, ACGIH: OR NIOSH,

- - -—- o e e A B M e S e e e e A W e e e e e e R N W O E ek M e W M R RS TS EE R RS- e

PHYSICAL DATA
DESCRIPTION: CLEAR, PALE GREENISH-YELLOW LIQUID WITH AN ODOR OF BLEACH
EéILING POINT: DECOMPOSES MELTING POINTY: 3B F (0 €O

SPECIFIC GRAVITY: 1.1 VAFPOR PRESSURE: 1% MMHG (WATER)
EVAPORATION RATE: (ETHER = 1) 1 SOLUBILITY IN WATERI SOLUBLE

VAPOR DENSITY: 0.7 (WATERD

v e D B R M GR W N AR M NP YR M m am Ew e e S T B G A e e e S D SR A G SR e R SR MR SR T R R SR MR R R R R T B W W e e s e e e M M MR E R R

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZIARD
NEGLXGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

FLASK POINT: NON-FLAMMAREBLE

FIREFIGHTING MEDIA:
DRY CHEMICAL., CARBON DIOXIDE, HALON, WATER SPFRAY OR STANDARD FOAM
(1887 EMERGENCY RESPONSE GUIDEBOOK. DOT P S3800, %),

FOR LARGER FIRES, USBE WATER SFRAY, FOG OR STANDARD FOAM
(1987 EMERGENCY RESPONSE GUIDEEDOK, DOT F 5800, %).

FIREFIGHTING: 5

MOVE CONTAINERS FROM FIRE AREAR IF POSSIBLE. COOL CONTAINERS EXPOSED TO FLAMES
WITH WATER FROM BIDE UNTIL WELL AFTER FIRE IS OUT, BTAY AWAY FROM BTORAGE TANK
ENDS (1987 EMERGENCY RESPONSE GCUIDEBOOK, DOT P 5800.%, GUIDE PAGE &60),

EXTINGUISH USING AGENTS INDICATED; DO NOT UBE WATER DIRECTLY ON MATERIAL,
IF LARGE AMOUNTS OF COMBUSTIBLE MATERIALS ARE INVOLVED. USBE WATER SPRAY
OR FOG IN FLOODING AMOUNTSE, USE WATER BPRAY TO ABSORB CORROBIVE VAPORS,
CQOlL CONTAINERS WITH FLOODING AMOUNTS OF WATER FROM AS FAR A ODISTANCE AS
POSSIBLE, AVOID BREATHING CORROSIVE VAPORS,; KEEP UFPWIND,

R R W TR M W A e e G s L A S A GG L D SR e R S A R M N S M M S R SSRGS @G DS S e e T

TRANSPORTATION DATA



PAGE: 2
PATE: 07/26/90 ACCT) 201082-01
INDEX: D1A92EADO0%7 CAT ND: 852901 ‘- PO NBR: N/A

DE;:RT:ENT OF TRANSPORTATION HAZARD CLASESIFICATION %9 CFR 17E 101:
M-

DEPARTMENT OF TRANSPORTATION LABELING REGUIREMENTSE %9 CFR 1TZ, 101 AND
BUBPART E: .
NONE

.DEPARTMENT OF TRANSPFORTATION PACKAGING REQUIREMENTS: %% CFR 173 510 -
EXCEPTIONS: %3 CFR 173, 505

TOXICITY
SODIUM HYPOCHLORITE:
IRRITATION DATA:
EO0DIUM HYPOCHLORITE: 10 MG/KG EYE-RABBIT MODERATE,
PENTAHYDRATE: 500 MG/2% HOURS SKIN-RABBIT MODERATE; 100 MG EYE-RABEHIT
: MODERATE. .
TOXICITY DATA: .
S0DIUM HYPQCHLORITE: :
8910 MG/KG ORAL-RAT LD50 {(BIOFXX);, 1 GM/KG ORAL-WOMAN TCLO; >10.5 MG/L
%:?2:;;ION-RHT LCLO; >10,000 MG/KG BKIN-RABBIT LDLO; MUTAGENIC DATA
PENTAHYDRATE:
8910 MG/KG ORAL-RAT LDSO0.
CARCINOGEN STATUS: NONE,
LOCAL EFFECTS: CORROSIVE. INHALATION, SKIN. EYE,
ACUTE TOXICITY LEVEL: SLIGHTLY TOXIC BY INGESTION.
TARGET EFFECTS: SENSITIZER- DERMAL, .

HEALTH EFFECTE AND FIRST AID

INHALATION:
SODIUM HYPOCHLORITE:
CORROSIVE.

ACUTE EXPOSURE- MAY CAUSE SEVERE BRONCHIAL IRRITATION:. BORE THROAT WITH
POSSIBLE BLISTERING, COUGHING., STOMATITIS. NAUSEA. LABORED BREATHING,
SHORTNESS OF BREATH AND PULMONARY EDEMA, 1D0-20 MG/M3 CAUSES BURNING OF THE
NOSE AND THROAT; %0-60 MG/M2 MAY BE FATAL, IF SUFFICIENT AMOUNTS ARE
ABSOREED, MAY CAUSE EFFECTS AS DETAILED IN ACUTE INGCESTION,

CHRONIC EXPOSURE- NO DATA AVYAILABLE.

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY, XF BREATHING
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN RIRWAY AND BLOOD
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE, KEEP AFFECTED PERSON WARM AND
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN
SHOULD BE PERFORMED BY GUALIFIED PERSONNEL. GET MEDICAL ATTENTION .
IMMEDIATELY. B

SKIN CONTACT:
SODIUM HYPOCHLORITE: Ve
CORROSIVE,

ACUTE EXPOSURE- EXTENT OF DAMAGE DEFENDS ON CONCENTRATION, PH, YOLUME OF
SOLUTION AND DURATION OF CONTRACT, MAY CAUSE REDNESS, PFPAIN, BLISTERING,
ITCHY ECZ2EMA AND CHEMICAL BURNS, SENSITIZATION REACTIONS ARE POSSIBLE IN
PREVIOUSLY EXPOSED PERSONS,

CHRONIC EXPOSURE- EFFECTS DEPEND ON CONCENTRATION AND DURATION OF EXPOSURE,
REPEATED OR PROLONGED CONTACT WITH CORROSIVE SUBSTANCES MAY RESULT IN
DERMATITIS OR EFFECTS SIMILAR TO ACUTE EXPOSURE.

EYE CONTRACT:
SODIUM HYPOCHLORITE:
CORROSIVE, e
ACUTE EXPOSURE- MAY CAUSE REDMESE, PAIN, AND BLURRED VISION, SOLUTIONS OF S%
SPLASHED IN MUMAN EYES HAVE CAUSED R BURNING SENSATION AND LATER ONLY
SLIGHT SUPERFICIAL DISTURBANCE OF 1HE CORNEAL EPITHELIUM WHICH CLEARED
COMPLETELY IN THE NEXT DAY OR TWO WITHOUT SPECIAL TREATMENT. HOWEVER., ONE
ANIMAL STUDY REPORTS A 5% SOLUTION CAUSING ONLY MODERATE IRRITATION WITH
CLEARING WITHIMN 7 DAYS, A HIGHMER CONCENTRATION OF 15% TESTED ON
RAEBIT EYES CAUSED IMMEDIATE SEVERE PAIN, HEMCOCRRHAGES, RAPID ONSET OF
GROUND~-GLASSE APPEARANCE OF THE CORNEAL EPITHELIUM, WMODERATR BLUIGH KDEMA
OF THE WHOLE CORNEA., CHEMOSIS AND DISCHARGE FOR SEVERAL DAYS., SUCH EVES
HAVE SOMETIMES HMEALED IN 2-3 WEEKS WITH SLIGHT OR NO RESIDUAL CORNEAL
DAMAGE EUT THEY HAD NEOVASCULARIZATION OF THE CONJUNCTIVA AND DISTORTION
QF THE NICTITATING MEMBRANE BY SCARRING.
CHRONIC EXPOSURE- DEPENDING ON CONCENTRATION AND DURATION OF EXFOSURE,
SYMPTOMS MAY BE AS THOSE OF ACUTE EXFOSURE,

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTE OF WATER, OCCABIONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINE (AT
LEAST 15-20 MINUTES), CONTINUE IRRIGATING WITH NORMAL SALINE UNTIL THE PH
HAS RETURNED TO NORMAL (30-60 MINUTEE), COVER WITH STERILE BANDAGEE. GET
MEDICAL ATTENTION IMMEDIATELY.

'INGESTION:
,50DIUM HYPOCHLORITE:
CORROSIVE,
ACUTE EXPFOSURE- MAY CAUSE IRRITATION AND EROBION OF THE MUCOUE MEMERANES,
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YOMITING {POSSIBLY BLOODY) AND ABDOMIN

PAGE:s 3

2-01

1 PO NBR: N/R

AL PAIN AND SPASMS,

A DROF XN BLOOD

PRESSURE, SHALLOW RESPIRATION. EDEMA (POSSIBLY SEVERE) OF PHARYNX, LARYNX,
ELIRIUM AND COMA MAY OCCUR. CYANOSIS
ESOPHAGEAL OR GASTRIC PERFORATION
UR, USURLLY DUE TO COMPFLICATIONE OF

AND CLOTTIS, CONFUSION, CONVULSIONS, D
AND CIRCULATORY COLLAPSE ARE POSSIBLE,
AND STRICTURES ARE RARE. DEATH MAY OCC
SEVERE LOCAL INJURY SUCH AS: TOXEMIA,

SHOCK, PFERFORATIONS,

HEMORRHAGE.,

INFECTION AND OBSTRUCTION. MASSIVE INGESTIONS MAY PRODUCE FATAL
HYPERCHLOREMIC METABOLIC ACIDOSIS OR ASPIRATION PNEUMONITIE.

S ARE REPORTED IN INDIVIDUALS WHO
HEIR WATER SUPPLY., HIGH DOSEE HAVE

CHRONIC EXPOSURE- SENSITIZATION REACTION
ARE EXPOSED IN SMALL AMOUNTS THROUGH T
CAUSED SPERM ABNORMALITY IN MICE,

FIRST AID- IF CONSCIOUS. GIVE MILK, MELTED
USE EMESIS OR GASTRIC LAVAGE OR ACID ANT
MITUNESIA OR ALUMINUM HYDROXIDE GEL ARE A
BICARSONATE.

ANTIDOTE:
THE FOLLOWING ANTIDOTE HAS BEEN RECOMMENDE

HYPOCHLORITE POISONING:

ICE CREAM, OR BEATEN EGGLS, DO NOT
XDOTES, ANTACIDS SUCH AS MILK OF
LSO USEFUL. MAINTAIN AIRWAY.
RESPIRATION, AND BLOOD PRESSURE., GET MEDICAL ATTENTION IMMEDIATELY,
(DREISBACH, HAMDBOOK OF POISONING, 12TH. ED.) AVOID USE OF SDDIUM

0. HOWEVER, THE DECISION AS TO
WHETHER THE SEVERITY OF POISONING REGQUIRES ADMINISTRATION OF ANY ﬁNTIDOTE AND
ACTUAL DOSE REGUIRED SHOULD BE MR9E BY GQUALIFIED MEDICAL PERSONNEL.

IF AVAILABLE, A FEW OUNCES OF 1% SODIUM THIUSULFRTE SOLUTION MAY. BE INGESTED
N, CLINICAL TOXICOLOGY OF COMMERCIAL

AND LEFT IN THE ALIMENTARY TRACT, (GOSSELX
PRODUCTS, STH ED.

REACTIVITY

REACTIVITY:
STABLE UNDER MNORMAL TEMPERATURES AND PRESS

INCOMPATIHBILITIES:-
SODIUM HYPOCHLORITE
SELF-REACTIVE: THE.  ANHYDROUWS FORM ODBTAINED

METHANOL: EXPLOSIVE REACTION,

ACIDIFIED BENZYL CYANIDE: EXPLOSIVE REACTI
CELULOSE: VYIOLENT REACTION,

ORGANIC AND COMBUSTIBLE MATERIAL: VIOLENT
ACIDS: VIOLENT REACTION,

REDUCING AGENTS: VIOLENT REACTION,

URES.

WO e R L MR G e e T S W S S S G e R M ED A N el e e e U e ske e e e e W T e e e e e R e M e e e e

FROM THE PENTAHYDRATE IS UNSTABLE
AND WILL DECOMPOSE YIOLENTLY WITH HEAT OR FRICTIONM,

ON,
REACTION.

NITRCGEN COMPOUNDS: FORM N-CHLORO COMPOUNDS WHICH ARE EXPLOSIVE,

PRIMARY RAMINES: FORM CHLOROAMINES WHICH AR
AZIRIDINE: FORMS N-CHLORC COMPOUND WHICH I
ETHYLENEIMINE: FORMS 1-CHLOROETHYLENEIMINE
AMMONIUM ACETATE: RAPID DECOMPOSITION.
AMMONIUM CARBONATF: RAPID DECOMPOSITION,
AMMONIUM NITRATE: RAPID DECCMPOSITION,
AMMONIUM OXALATE: RAPID DECOMPOSITION,
AMMONIUM PHOSPHATE: RAPID DECOMPOSITION,
OXALIC ACID: INTENSE REACTION,

ALUMINUM, ZINC, MOST METALS: CORROSIVE ACT

DECOMPOSITION:

E EXPLOSIVE,
& EXPLOSIVE,
WHICH IS EXPLOSIVE,

ION.

THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIT AND CORROSIVE FUMES OF

CHLORINE,
POLYMERIZATION:

HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL

TEMPERATURES AND PRESSURES.

lllllllllI!llllllllIIIIl!ltlIllllllllllllllllliillllllIlllltllllll'll’tllltltt
CONDITIONS TO AVOID

MAY BURN BUT DOES NOT IGNITE READILY. FLAMMABLE,

FOIBONOUE GASES MAY

ACCUMULATE IN TANKS AND HOPPER CARS, MAY IGNITE COMBUSTIBLES {WOOD. PAPER,

OoIL. ETC. 2,

EEXEEEERRRERRERERENEARENERERERRER AR AR R EKEEERREEEEEEERERREEEREREEXEEEESEERERERER

- 8PILL AND LEAK PROCEDURES

CCCUPATIONAL SPILL,

DO NOT TOUCH SPILLED MATERIAL, STOP LEAK IF YOU CAN DO IT WITHOUT RISK, FOR
SMALL SPILLS, TAKE UP WITH SAND OR OTHER RBSORBENT MATERIAL AND PLACE INTO

CONTAINERS FOR LATER DISPOSAL. FOR SMALL DRY SPILLS,

MATERIAL INTO CLEAN, DRY CONTAINER AND COVER, MOVE CONTAINERS
AREA, FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL. KEEPF
UNNECESSARY PEOPLE AWAY., ISOLATE HAZARD AREA AND DENY ENTRY,

WITH CLEAN SHOVEi: PLACE

FROM BFILL

o N LR R R N N Y o A R Y Ll

PROTECTIVE EQUIFMENT

*'YENTILATION:
*ROVIDE LOCAL EXHAUST OR GENERAL DYILUTION

RESPFIRATOR:

VENTILATION BYSTEM,
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HIGH LEVELS- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE, HELMET, OR MHOOD,
SELF-CONTRINED BREATHING APPARATUS WITH A FULL FACEPXECE.

FIREFIGHTING- SELF-CONTAINED BREATHING RAPPARATUS WITH A FULL FACEPIECE
OPERATED IMN PRESSURE-DEMAND OR OTHER POSITIVE FRESSURE MODE,

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUSY CLOTHING AND EQUIPMENT
TO PAEVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE,

LLOVES;
EMFLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVEE TO PREVENT CONTACT WITH THIS
SUBSTANCE.

EYE PROTECTIOM:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT BAFETY GOGGLES TO PREUENT
~-EYE CONTACT WITH THIS SUBSTANCE,

EMERGENCY EYE WASH: WHERE THERE IS5 AMY POSSIBILITY THAT AN EMPLOYEE"S EYES MAY
BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE,

AUTHORIZED - FISHER SCIENTIFIC GROUP, INC,
CREATION DATE: 07/22/85 REYISION DATE: D%/13/%0

. =ADDITIONAL INFORMATION-
THE INFORMATION BELOW XIS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO USB, HMOWEVYER, WE MAKE NO WARRANTY OF
MERCHANTABILITY DR ANY OTHER WARRANTY, EXPRESS OR IMPLIED., WITH RESPECT 7O
EUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITE USE, USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR FARTICULAR PURPGSES,
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EXPOTASSIUM HYDRE*IDE (DRY S0LID, FLAKE., BEAD OR GRANULARYXEX
EXPOTASSIUM HYDROXIDE {(DRY SOLID, FLAKE, BEARD CR GRANULAR)XEX
EXPOTASSIUM HYDROXIDE {DRY SOLID, FLAKE, BEAD CR GRANULAR) XX

MATERIRL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY MNUMBER: ¢201) 796-7100
CHEMICAL DIVISION - . CHEMTREC ASSISTANCE: (2003 “2%-9300
1 REAGENT LANE .

FAIR LAWN NJ 07%10

(2012 796-7100

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US, HOWEVER, WE MaAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURFPOSES,

CAS-NUMBER 1310-58-3
SUBSTANCE: XE2POTASSIUM HYDROXIDE {DRY SOLID, FLAKE, BEAD OR GRANUJULARIEX

TRADE NAMES/SYNONYMS:

POTASSIUM HYDRATE; POTASSIUM HYDROXIDE, DRY SOLID. FLAKE, BEAD OR GRANULAR;
POTASSA; CAUSTIC POTASH; P-250; P-251; P-24%6; STCC %935225, UN 1B13; HKO;
ACC19%31

CHEMICAL FAMILY:
INDRGANIC BASE - A

MOLECULAR FORMULA: K-0O-H .
MOLECULAR 'WEIGHT: 56,11

CERCLA RATINGS (SCALE 0-3); HEARLTH=z3 FIRE=0 REACTIVITY=1 PERSISTENCE=0
NFPA RATINGS (SCRALE 0-'%): HEALTH=3 FIRE=0 REACTIVITY:=l

COMPONENTS AND CONTAMINANTS

COMPONENT: POTASSIUM HYDROXIDE PERCENT: »>85
CASs 1310-58-3

COMPONENT: WATER PERCENT; <15
CTHER CONTAMINANTS: NONE -
EXPOSURE LIMITS:
POTASSIUM HYDROXIDE:

2 MG/M3 OSHA CEXILING

2 MG/M3 ACGIH CEILING

1000 POUNDS CERCLA SECTION 103 REFORTABLE QUANTITY

PHYSICAL DATHA
DESCRIPTION: ODORLESS, WHITE TO SLIGHTLY YELLOW, DELIQUENSCENT. LUMFS, RODS,

PELLETS, FLAKES OR RHOMEOHEDRAL CRYSTALS, BOILING FOINT; 2%08 F (1320 &)
MELTING POINT: 681 F (368D €2 SPECIFIC GRAVITY: 2. 0%%
VAPOR PRESSURE: 1 MMHG @ 718 € PHi 13,5 (0.1 M SOLN)

SOLUBILITY IN WATER: 107% (REACTS)

SOLVYENT SOLUBILITY: VERY SOLUBLE IN ALCOHOLX, GLYCERINE; SLIGHTLY SOLUBLE
IN ETHER; INSQLUBLE IN AMMONIA

MELTING POINT: 716 F (380 C) C(ANHYDROUS)
XSEE INCOMPATIBILITIES

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:
NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT CR FLAME,

FIREFIGHTING MEDIA:
DRY CHEMICAL., CARBON DIOXIDE, HALCON, WATER SPRAY OR STANDARD FOAM
C1987 EMERGENCY RESPONSE GUIDEBOOK., DOT F SB0Q, %),

FOR LRRGER.FIRES. USE WATER SPRAY. FOC OR STANDARD FOAM
(1927 EMERGENCY RESPONSE GUIDEBOOK, DOT P S5300. %2,
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INDEX: 01901790038 CAT NO: P2503 PO NBR: PS53107
.FIREFIGHTING: E

MOVE CONTAINERS FROM FIRE AREA IF POSSIBLE, COOL CONTAINERS EXPOSED TC FLAMES

WITH WATER FROM SIDE UNTIL WELL AFTER FIRE IS OUT, STAY AWAY FROM STORAGE TANK "

ENDS (1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.% GUIDE PAGE 60).

EXTINGUISH USING ARGENTS SUITABLE FOR TYPE OF SUARDUNDING FIRE. USE FLOODING
AMOUNTS OF WATER AS FOG. APPLY FROM AS FAR A DISTANCE AS POSSIALE,
. o . '

TRANSPFORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION $9CFR172, 101:
CORROSIVE MATERIAL

CEPARTMENTY OF TRANSPORTATION LAEELINC REQUIREMENTS 48SCFR172.101 AND SUBPART E:
CORRDSIVE

DEPARTMENT OF TRAMSPORTATION PACKAGING REQUIREMENTS: %H9CFR173, 2%58
EXCEPTIONS: %Y9CFRL7TI, 2%%

TOXICITY

POTASSIUM RYDROXIDE:

50 MG/2% HOURS SKIN-HUMAN SEVERE IRRITATION; 50 MG/2% HOURS SKIN-RABEXIT SEVERE

IRRITATION; S0 MG/2% HOURS SKIN-GUINEA PIGC SEVERE IRRITATION; 1 MG/2% HOURS

RINSED EYE-RABBIT MODERATE IRRITATION; 273 MG/KG ORAL-RAT LD50; MUTARGENIC

DATA (RTECS). -

CARCINOGEN STATUS: NOMNE,

IR:?:“S$IUM HYDROXIDE IS TOXIC AND A SEVERE EYE, SKIN, AND MUCOUS MEMHBRANE
ANT, .
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HEALTH EFFECTS AND FIRST AID

INHALATION:
POTASSIUM HYDROXIDE:
CORROSIVE,

ACUTE EXPOSURE- INHALATION OF DUST OR MIST MAY CAUSE SYMPTOMS CF RESPIRATORY
TRACT IRRITATION POSSIBLY INCLUDING COUGHING, CHOKING, PAIN IN THE NOSE,
MOUTH, AND THROAT. LESIONS OF THE NASAL SEPTUM, AND EBURNS OF THE MUCGUS
MEMBRANES, IF SUFFICIENT QUANTITIES ARE INHALED. PULMONARY EDEMA MAY
DEVELOP, OFTEN WITHA LATENT PERIOD OF 5-72 HOURS, THE SYMPTOMS MAY INCLUDE
TIGHTNESS IN THE CHEST, DYSPNEA, FROTHY SPUTUM, CYANOSIS, AND DIZZINESS.
PHYSICAL FINDINGS MAY INCLUDE WEAK, RAFID PULSE. HYPOTENSION,

~ HEMOCONCENTRATION, AND MOIST RALES.

CHRONIC EXPOSURE- DEPENDING ON THE CONCENTRATION AND DURATION OF EXPOSURE,
REPEATED OR PROLONGED EXPOSURE TO CORROSIVE SUBSTANCES MAY CAUSE
INFLAMMATORY AND ULCERATIVE CHANGES IM THE MOUTH AND POSSIHBLY BRONCHIAL
ANC GASTROINTESTINAL DISTURBANCES,

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, GIYE ARTIFICIAL RESPIRATION, MAINTAIN AIRWAY AND SLOOD
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE, KEEP AFFECTED PERSON WARM AMD
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN
SHOULD BE PERFORMED BY GQUALIFIED PERSONNEL. GET MEDICAL ATTENTION
IMMEDIATELY,

SKIN CONTRACT:
POTASSIUM HYDROXIDE:
CORROSIVE.

ACUTE EXPOSURE- DIRECT CONTACY MAY CAUSE SEVERE PAIN, BURNS, AND POSSIBLY
BROWNISH STAINS, THE CORRODED AREAS ARE SOFT, GELATINOUS AND NECROTIC,
AND THE TISSUE DESTRUCTION MAY EBE DEEP.

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT WMAY CAUSE DERMATITIS OR
EFFECTS SIMILAR TO ACUTE EXPOSURE. FRERUENT APPLICATIONS OF AGUEOUS
SOLUTIONS (3-6 PERCENT) OF POTASSIUM MHYDROXIDE TC THE SKIN OF MICE FOR
6 WEEKS PRODUCED TUMORS IDENTICAL TO THOSE FROM COAL TAR; WARTS OCCURRED
FERST AND THEN SKIN TUMORS DEVELOPED,

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY, WASH AFFECTED
AREA WITH SOAP COR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE DOF CHEMICAL REMAINS [AT LEAST 15-20 MINUTES), IN CASE OF CHEMICAL
BURMNS, COVER AREA WITH STERILE, DRY DRESSING, BANGRGE SECURELY, BUT NOT
TOO TIGHTLY, GET MEDICAL ATTENTION IMMEDIATELY.

EYE CONTACT:
POTASSIUM HYDROXIDE:
CORROSIVE,
ACUTE EXPOSURE- DIRECT CONTACT WITH SOLID OR SOLUTIONS MAY CAUSE PAIN AND
BURNS, POSSIBLY SEVERE, THE DEGREE OF INJURY DEPENDS ON THE CONCENTRATION
AND DURATION CF CONTACY, THERE MAY BE EDREMA, DESTRUCTION OF EPITHELIUM,
CCRNEAL CPACIFICATION, AND IRITIS., WHEN DAMAGE IS LESS THAN EXCESSIVE,
THESE SYMPTOMS TEND TO AMELIORATE, IN SEVERE BURNS, THE FULL EXTENT OF THE
INJURY MAY NOT BE IMMEDIATELY APPARENT, LATE COMPLICATIONS MAY INCLUDE
2 PERSISTENT EDEMA. VASCULARIZATION., AND SCARRING OF THE CORNEA., PERMANENT
FC- CrRACITY, STAPHYLOMA, CATARACT, AND SYMBLEPHARONM, )
CHRONIC EXPOSURE- EFFECTS DEPEND ©ON CONCENTRATION AND DURATION OF EXPOSURE,



wﬂ”” o
PAGE: 3
DATE: 06/30/90 ACCT: 201082-07
INDEX: 01901790098 GRT NO: P2503 PO NBR: PS3107

REPEATED OR PROLONGED EXPOSURE TO VAPORS AND/OR FUMES MAY RESULT IN
N CONJUNCTIVITIS OR EFFECTS AS IN ACUTE EXPOSURE,

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OCCASIONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS (AT
LEAST 15-20 MINUTES), CONTINUE IRRIGATING WITH NORMAL SALINE UNTIL THE PH
HAS RETURNED 7O NORMAL {30-60 MINUTES)., COVER WITH STERILE BANDAGES. - GET
MEDICAL ATTENTION XIMMEDIATELY.

INGESTION:
POTASSIUM HYDROXIDE:
CORROSIVE/TOXIC, T
RCUTE EXPOSURE~ INGESTION OF 273 MG/KG OF POTASSIUM HYDROXIDE WAS LETHAL TO
RATS TESTED., INGESTION OF STRONG ALKALIES MAY BE FOLLOWED BY SEVERE PAIN,
VYOMITING. DIARRHEA. AND COLLAPSE. THE YOMITUS CONTAINS BLOOD AND
DESQUAMATED MUCOSAL LINING, IF DEARTH DQES NOT OCCUR XN THE FIRST 2% HOURS,
THE PATIENT MAY IMPROVE FOR 2-% DAYS AND THEN HAVE A SUDDEN ONSET OF
SEVERE ABDOMINAL PAIN, BOARDLIKE ABDPOMINAL RIGIDITY., AND RAPID FALL OF
ELOOD FPRESSURE INDICATING DELAYED GASTRIC OR ESCPHAGEAL PERFORATION,
DAMAGE TO THE ESOPHAGUS AND STOMACH AFTER INGESTION MAY PROGRESS
FOR 2-3 WEEKS, DEATH FROM PERITOMITIS MAY QGCCUR AS LATE AS 1 MONTH RFTER
INGESTION, EVEN THOUGH THME PATIENT RECOVERS FROM THE IMMEDIATE DAMAGE,
ESOPHAGEAL STRICTURE MAY OCCUR WEEKS, MONTHS OR EVEN YEARS LATER TO
MAKE SWALLOWING DIFFICULT.
CHRONIC EXPOSURE- THE FOOD AND DRUG ADMINISTRATION LIST. POTASSTIUM HYDROXIDE

AS A DIRECT FOOD SUBSTANCE AFFIRMED AS GENERALLY RECOGNIZED AS SAFE AT
LEVELS NOT TO EXCEED CURRENT GOOD MANUFACTURING PRACTICES,

FIRST AID- DILUTE THE ALKALXY BY GIVING WATER OR MILK IMMEDIATELY AND ALLOW
VOMITING TO OCCUR, AVOID GASTRIC LAVAGE OR EMETICS, ESOPHAGOSCOPY IS THE
CONLY WAY TO EXCLUDE THE POSSIBLITY OF CORROSION IN THE UPPER
GASTROINTESTINAL TRACT; IF CORROSION IS SUSPECTED, ESOPHAGOSCOPY SHOULD
USUALLY BE PERFORMED WITHIN 2% HOURS (DREISEACH, HANDBOOK OF POISCNING.
32TH ED, 3. MAINTAIN AIRWAY AND TREAT SHOCK, IF VYOMITING OCCURS, KEEP HEAD
BELOW HIPS TO HELP PREVENT ASPIRATION, GETVT MEDICAL ATTENTION IMMEDIATELY,

ANTIDOTE: '
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY,.

REACTIVITY

REACTIVITY:
YIGOROUS, EXOTHERMIC REACTION WITH WATER,

INCOMPRTIEBILITIES:

POTASSIUM HYDROXIDE:
ACETIC ACID: REACTS VIOLENTLY.
ACIDS: VIOLENT REACTION,
ACROLEIN: VIOQOLENT POLYMERIZATION,
ACRYLONITRILE: VIOLENT POLYMERIZATION,
ALCOHOLS: DISSOLVES EXOTHERMICALLY,
ALUMINUM: CORROSIVE IN THE PRESENCE OF MOXISTURE,
AMMONIUM HEXACHLOROPLATINATE: FORMATION OF EXPLOSIVE PRCDUCT,
AMMONIUM SALTS: EVOLUTION OF AMMONIA GAS. S
BENZOYL CHLORIDE + SODIUM AZIDE: VIOLENT EXOTHEARMIC REACTION,
P-BIS{1l, 2-DIBROMOETHYLIBENZENE: HIGHLY EXOTHERMIC REACTICNMN,
BROMOFORM: WVIOLENT, EXOTHERMIC REACTION,
BROMOFORM + CYCLIC POLYETHYLENE OXIDES: POSSIBLE EXPLOSIVE REACTIOM,
CALCIUM CARBIDE + CHLORINE: FORMATION OF EXPLOSIVE DICHLOROACETYLENMNE,
CHLORINE: EXPLOSIVE REACTION,
CHLORINE DIOXIDE: EXPLOSXON ON CONTACT,
CHLORINE + HYDROGEN PEROXIDE: PRODUCES RED LUMINESCENCE DURING REACTION,
CHLOROFORM #+ METHANOL: INTENSE EXOTHERMIC REACTION.
CYCLOPENTADIENE: VIGOROUS EXOTHERMIC RESIN FORMATION,
1,2-DICHLORQETHYLENE: FORMATION OF EXPLOSIVE AND SPONTANEOUSLY FLAMMAELE

CHLOROACETYLENE,
GERMANIUM: INCANDESCENT REACTION,
GLASS: SLOWLY ATTACKED,
HYDROCARBONS [HALOGENATED): VIOLENT REACTION,
HYPONITROUS ACID: IGNITION REACTION,
LEAD: CORROSIVE IN THE PRESENCE OF MOISTURE,
MALEIC ANHYDRIDE: DECOMPOSES EXOTHERMICALLY OR EXPLOSIVELY,
METALS: CORROSIVE REACTION WITH FORMATION OF FLAMMARBLE HYDROGEN GAS,
N-METHYL-N-NITROSOUREA + METHYLENE CHLORIDE: EXPLOSIVE REACTICGN.,
NITRIC TRICHLORIDE: EXPLOSIVE REACTION,
NITROALKANES: FORMATION OF EXPLOSIVE SALTS,
NITROBENZENE + METHANOL (TRACE): VIOLENT, EXOTHERMIC REACTION,
NITROETHANE: FORMATION OF EXPLOSIVE SALT,
NITROGEN TRICHLORIDE: EXPLOSIVE REACTION,
NITROMETHANE: FORMATION OF EXPLOSIYE SALT,
C-NITROPHENOL [(MOLTEN): REACTS VYIOLENTLY.
NITROPROPANE: FORMATION OF EXPLOSIVE SALT,
N-NITROSOMETHYLUREA + N-BUTYL ETHER: FORMATION OF EXPLOSIVE COMPOUND.
PHOSPHORUS: EYOLUTION OF FLAMMABLE PHOSPHINE,
POTASSIUM PEROXODISULFATE: IGNITIOM REACTICN,
L POTASSIUM PERSULFATE + WATER: EXOTHERMIC REACTION,
' SUGARS: EVOLYE CARBON MONOXIDE AT OR ABOVE 8% C,
F TETRACHLORDETHANE: FORMATION OF FLAMMABLE CHLOROARCETYLENE GAS,

2,2,3,3-TETRAFLUOROPROPANOL: EXOTHERMIC REACTION,
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TETRAHYDROFURAN (PEROXIDISED): POSSIBLE EXPLOSIVE REACTION,
N THORIUM DICARHIDE: IXNCANDESCENT REACTION ON HEATING.
TIN: CORROSIVE IN THE PRESENCE OF MOISTURE,
TRICHLOROETHYLENE: FORMATION OF EXPLOSIVE DICHLOROACETYLENE ON HEATING.
2. %, 5~TRINITROTOLUENE + METHANOL: FORMATION OF EXPLOSIVE PRODUCT.
ZINC: CORROSIVE IN THE PRESENCE OF MOISTURE,

 DECOMPOSITION: )
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE CORROSIVE FUMES OF POTASSIUM OXIDE,

POLYMERIZATION:

HAZARDOUS POLYMERIZATION HAS NOT EEEN REPORTED TO QCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES,

STURAGE AND DISPOSAL

OBSERVE ALL FEDERAL. STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENYIRONMENTAL PROTECTICN AGENCY,

EXSTORAGEXR

PROTECT AGAINST PMYSICAL DAMAGE, STORE IN A DRY PLACE; PROTECT AGAINST
MOISTURE AND WATER, SEPARATE FROM ACIDS, METALS, EXPLOSIVES, ORGANIC

PERGCXIDES, AND EASILY IGNITABLE MATERIALS (NFFA %3, HAZARDOUS CHEMICALS
DATA, 1875). '

STORE AWAY FROM INCOMPATIBLE SUBSTANCES,

XEDISPOSAL XX

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICAELE TO GENERATORS OF
HAZARDOUS WASTE., %0 CFR 262, EPR HAZARDOUS WASTE NUMBER D001,

100 POUND CERCLA SECTXON 103 REPORTASBLE @UANTiTY.

ELEARXKEEXREEEEE R RGN EEEE R ENEEA R E X AR EREE XA EE R EEEE R E AR RN AR REE AR AR K X
CONDITIONS TO AVOID

MAY BURM BUT DOES NOT IGNITE READILY, FLAMMABLE., POISONOUS GASES MAY

- ggfumg%ﬂTE IN TANKS AND HOPPER CARS, MAY IGNITE COMBUSTIELES [WDOOD, PAPER,
' c. 3,
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SPILL AND LEAK PROCENURES

SOIL SPILL:

DIG A& HOLDING AREA SUCH AS A PIT. POND OR LAGOON TO CONTAIN SPILIL AND DIKE
SURFACE FLOW USING BARRTER OF SOIL. SAMNDBAGS, FOAMED POLYURETHANE OR FOAMED
CONCRETE, ABSORP LIGQUID MASS WITH FLY ASH OR CEMENT POWDER,

ADD DILUTE ACID TO NEUTRALIZE,

AIR SPILL:

APPLY WATER SPRAY TO KNOCK DOWN AND REDUCE VAPORS, KNOCK-DOWN WATER IS
CORROSIVE AND TOXIC AND SHOULD BE DIKED FOR CONTAINMENT,

WATER SPILL:
NEUTRALTIZE WITH PILUTE ACID OR REMOYABRLE STRONG ACID,

OCCUPATIONAL SPILL: .

DO NOT TOUCH SPILLED MATERIAL, STOP LEAK IF YOU CAN DO IT WITHOUT RISK, FOCR
SMALL SPILLS, TAKE UP WITH SAND OR OTHER ABSORBENT MATERIAL AND PLACE INTO
CONTAINERS FOR LATER DISPOSAL, FOR SMALL DRY SPILLS, WITH CLEAN SHOVEL PLACE
MATERIAL INTO CLEAN, DRY CONTAINER AND COVER, MOVE CONTAINERS FROM SPILL
AREA, FOR LARGER SPILLS, DIKE FAR RHEAD OF SPILL FOR LATER DISPOSAL. KEEP
UNNECESSARY PEOPLE AWAY, ISOLATE HAZARD RREA AND DENY ENTRY.

REPORTABLE GUANTITY (RG): 1000 POUNDS

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 30% REGUIRES
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE GQUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (%0 CFR 355, %0), IF THE RELEASE OF
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) %2%.-8802 CR (202) %26-2675 IN THE
METROPOLITAN WASHINGTON, D.C. AREA (%0 CFR 302,62, .-

PROTECTIVE EQUIPMENT

VENTILATION:

PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET PUBLISHED
EXPOSURE LIMITS,

‘15?ESFIRGTOR:

~ap THE FOLLOWING RESPIRATORS ARE RECOMMENDED BASED ON INFORMATION FOUND IN THE
FHYSICAL DATA, TOXICITY AND HEALTH EFFECTS SECTIONS, THEY ARE RANKED IN
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DORDER FROM MINIMUM TO MAMXIMUM RESPIRATORY PROTECTION,

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASLES ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION [NIOSH-MSHAI,

TYPE *"C” SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE OPERATED IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE OR WITH A FULL FACEPIECE,
HELMET OR HOOD OPERATED IN CONTINOUS-FLOW MODE.

SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE OPERATED IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

FOR FIREFIGHTING AND OTHER IMMEDiﬂTELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

SELF-CONTAINED EBREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSURE
DEMAND OR OTHER POSITIVE PRESSURE MODE,

SUPPLYED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED XN PRESSURE-DEMAND
OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHER
POSITIVE PRESSURE MODE,

ELOTHING: -
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIFMENT
TO PREVENMT ANY POSSIBILITY OF SKIN CONTACT WITH THIS SUBSTANCE,

GLOVES:

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE,

EYE PROTECTION:

EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES AND A
FACESHIELD TO PREVENT CONTACT WITH THIS SURSTANCE,

EMERGENCY WASH FACILITIES:

WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES AND/OR SKIN MAY BE
EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN
AND QUICK DRENCH SHOWER WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE,

AUTHORIZED - FISHER SCIENTIFIC, INC,
CREATION DATE: 12/31/8% REVISION DATE: 09/0&6/8%9

-ADDITIONAL INFORMATION-
THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVYAILABLE TO US, HOWEVER, WE MAKE NO WARRANTY OQF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE, USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUXTABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES,






MATERIAL SAFETY DATA SHEET

Date prepared September 29, 1988

NORLAND PRODUCTS INCORPORATED

695 JOYCE KILMER AVENUE, NEW BRUNSWICK, N. J. (201) 545-7828
MAILING ADDRESS « P.O.BOX 145 « NORTH BRUNSWICK, N. J. 08902

For information or emergency
Telephone 201/545-7828

1. PRODUCT INFORMATION

TRADE NAME: Norland Optical Adhesive 60
SYNONYMS : NOA 60

II. HAZARDOUS COMPONENTS

Components QSHA ACGIH OTHER LMTS.
CAS# PEL  TLV RECOM. HAZARDS
Mercaptan ester* NA NE NE NE Sensitizer, eye
irritant, skin
irritant

NA = Not Applicable NE = Not Established
*Specific identity is being withheld as a trade secret. None of the

ingredients are listed as carcinogens in NTP, IARC or OSHA or on any
state's list of chemicals known to cause reproductive toxicity.

I1I. PHYSICAL DATA

BOILING PQINT: NA SPECIFIC GRAVITY (H,0=1): 1.2

VAPOR PRESSURE: NA MELTING POINT: Liquid at room temperature.
VAPOR DENSITY (AIR=1): NA EVAPORATION RATE (BA=1): NA

SOLUBILITY IN H,0: Insoluble

APPEARANCE AND ODOR: Clear liquid with sulfurous odor.

IV. FIRE AND EXPLOSION DATA

FLASH POINT: 175°C/350°F open cup.

FLAMMABLE LIMITS: Nonflammable in cured state.

EXTINGUISHING MEDIA: Carbon dioxide, foam or dry chemical.

SPECIAL FIRE FIGHTING PROCEDURES: Use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Could generate carbon monoxide and
hydrogen sulfide. A small amount of HCN will be generated at
incomplete combustion.



V. REACTIVITY DATA

STABILITY: Product is stable. Avoid temperatures above 150°F/65°C.
Oxidizers or actinic radiation may cause nonhazardous polymerization.

HAZARDOUS DECOMPOSITION PRODUCTS: None.

HAZARDOUS POLYMERIZATION: Will not occur.

V1. HEALTH HAZARD DATA

ROUTES OF ENTRY: Inhalation, skin or ingestion.
HEALTH HAZARDS:
ACUTE: May cause dermatitis, shortness of breath, fainting, nausea and
headaches.
CHRONIC: Repeated contact may cause sensitization in some individuals.
CARCINOGENICITY: NTP? No. IARC MONOGRAPHS? No. OSHA REGULATED? No.
SIGNS AND SYMPTOMS OF EXPOSURE: Skin rash in area of contact.
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Skin allergies,
asthma, bronchitis, emphysema and any other respiratory disorders.
EMERGENCY AND FIRST AID PROCEDURES: If contact on skin, immediately wash
area with soap and water. If implanted in eyes, immediately wash the
eyes with copious amounts of water. Occasionally lifting the lower
and upper eyelids. Continue for 15 minutes. Get medical attention.
If swallowed, dilute with milk or water. Get medical attention.

VII. PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERIAL IS SPILLED: Wipe up with absorbent
material and rinse with non-polar solvent or polymerize with uv light
and peel off.

WASTE DISPOSAL METHOD: Cure to a solid with uv light. Cured material may
be disposed of in landfill. Comply with Federal, State and Local
regulations.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: This material should not
be ingested or taken internally. Spraying as aerosol or mist not
recommended. If this is done, protection must be taken against
inhalation. :

VIII. CONTROL MEASURES

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT:
RESPIRATORY PROTECTION: Not required under normal operating conditions.
EYE PROTECTION: Wear safety glasses.

PROTECTIVE GLOVES: Wear impervious gloves (Nitrile or Butyl Rubber).
VENTILATION REQUIREMENTS: Use local and mechanical exhaust.

WORK HYGIENIC PRACTICES: If clothing gets contaminated, wash before
rewearing. Practice good housekeeping and vigorous personal hygiene
to minimize contact with material.



