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Process Knowledge and Chemical Use a· :C2sL-125 
Supplement to the TA-35 TSL-125 Surface§_~~ent Closure 

Dear Mr. Maassen: 

Based on your comments on Benchmark's letter dated April 13, 1992, regarding the above 
referenced subject, we have made some slight revisions to the following text. The revisions 
include referencing the source of the information presented in the section below entitled, 
TA-35 TSL-125 Historical Summary, and clarifying the statement regarding the levels of 
quantitation relative to the risk assessment in sentence two under the section entitled, 
Discussion of Relevant Closure Analytical Results. The information contained herein 
supersedes our prior submittal dated April 13, 1992. 

Benchmark has completed a review of additional historical data related to process knowledge 
for the TA-35 TSL-125 site. Included herein is a discussion of the operation of the facility 
during the active life of the surface impoundment, documentation of chemica! use based on 
interviews with Laboratory staff, and review of relevant historical d~:~t3. obtaim:d from the 
Laboratory. In support of this evaluation, the following attachments Gre enclosed with this 
letter: 

Attachment 1 -

Attachment 2 -

Standard Maintenance and C/0 Procedures for Antares 
Energy Storage System 

MSDSs for Chemicals Used in Building 125 During the 
Active Life of the Impoundment 

TA-35 TSL 125 Historical Summary 

The information presented in the following section is based on interviews with Jerry Umphres 
of Los Alamos National Laboratory (the Laboratory) conducted during July, 1991, and March 
and April, 1992. Mr. Umphres is currently an employee of th9 Chemical and Laser Science 
Division of the Laboratory (CLS-6). Mr. Umphres was employed by the Laboratory and 
involved with the operations at TA-35 TSL-125 during the use of the Antares laser, and during 
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the active life of the surface impoundment. Mr. Umphres has had first-hand experience in all 
aspects of the operations at Building 125 since the inception of activities at the site. ------Building 1 25 is used for developing and testing electron guns and related laser 
assemblies/equipment for a Laser Technology Research Program. The laser equipment that 
was present in Building 125, concurrent with the use of the TA-35 TSL 125 surface 
impoundment, was first employed in late 1979 or early 1980. The entire building was utilized 
to support the testing of an Antares laser system; and included the laser system, associate'd 
equipment, and a supporting machine shop. 

The laser system was being utilized to conduct inertial confinement fusion experiments by 
firing the laser at a glass target, usually the size of a grain of salt. The experiments were 
conducted to evaluate the performance of the laser equipment relative to the fusion reaction. 
Experiments with this laser were conducted from late 1979 or early 1980, until September 
1985, when researchers became aware that the wavelength of th~ Antares laser was too long 
to successfully complete inertial confinement fusion experiments. The Antares l~ser 
equipment was subsequently decommissioned and disassembled beginning in May of 1986. 

One component of the system, the E-Gun test facility, was retained for further experiments. 
During the time period between the disassembly of the Antares laser (1986) and the rem~.val 
of the TA-35 surface impoundment (1989-90), there were only two operations conducted in 
Building 125; the E-Gun test facility and a small Bright Source laser in the basement which 
began operation in November 1986. 

Antares System Overview 

The Antares laser was powered by a series of amplifier stages involving high voltage 
generators. There were two final amplifier stages, each stage consisting of five pulse Marx 
generators. The five generators· were made up of one Gun Marx, and four Gas Marx pulser 
units. The entire system, therefore, contained !Q pulser units.. each capable of supplying a 
high current pulse. In addition, separate E-Gun test pulser also utilized a Marx generator. 

Physically, each pulser unit consisted of a main Marx generator assembly and tank, with other 
components attached. The generator assembly was contained within the Marx tanks which 
were filled with dielectric insulating oil. The building contained a total of 11 Marx tanks (one 
for each generator) filled with the insulating oil. The three Gun Marx tanks each had a 
3500-gallon oil capacity, and the eight Gas Marx tanks each had a 5300-gallon oil capacity. 

As stated in the Interim Status Closure Plan for the TA-35 TSL-125 Surface Impoundment 
(Benchmark, July 1991), any small spills from the Marx tanks were directed to a floor trough 
or floor drains located throughout the center of the building. The trough and drains 
subsequently directed fluids to a four-inch pipe, which flowed outside Building 1 25 and into 
a six-inch pipe, that delivered fluids to the impoundment. 
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Chemical Usage in Building 125 

The operation of the Antares laser required the use of a dielectric insulating oil contained in 
the Marx tanks. As stated in the Closure Plan (July 1991 ), the oil that was used was Shell 
DIALA(R) OIL AX. The oil brand did not vary during the time of use of the Antares laser. 

The Closure Plan also indicates that the impoundment became subject to regulation as a 
hazardous waste management unit because of the suspected introduction of degreasers into 
the waste stream during cleaning and maintenance of equipment parts and the building's 
floors. During an interview between Alice Barr of the Laboratory, Barbara Graves of 
Benchmark, and Jerry Umphres of the Laboratory on March 31, 1992, Mr. Umphres verified 
that chemical solvents were used in Building 125 to wipe-off and clean equipment parts of 
the Antares laser. The chemicals that were identified during this interview include the 
following compounds: 

Freon TF Solvent 
Ethyl Alcohol 

Methanol 
2-Propanol 

Cupric Sulfate, Anhydrous (dilute soluti~Jn} 
Ammonium Chloride (dilute solution) 

The MSDSs for these compounds are provided in Attachment 2. None of the identi·fied 
chemical solvents, with the exception of Freon TF, are included on the Appendix Vl!l list. 
Freon TF was analyzed during the final soil verification sampling and was not detected at a 
quantification limit of 5 micrograms/kilogram (ug/kg). 

According to Mr. Umphres (March, 1992), the machine shop in Building 125 was devoted 
entirely to supporting the Antares laser system. Machine shop activities included machining 
aluminum, brass and copper parts for maintenance of the Antares laser components. No 
beryllium was used in the machine shop (J. Umphres, March 1992). A small amount of 
water-soluble cutting oils were used in this process. 

As stated earlier after the Antares laser was disassembled, a small Bright Source laser was 
constructed in the basement of Building 125, and testing began on this laser in 
November, 1986. This system used two laser dyes, DODCI and Rhodamine. MSDSs for 
these chemicals are provided in Attachment 2. 

Based on the interviews with Mr. Umphres and review of historical documents related to the 
Antares laser and the operations in Building 125 (Attachment 1 ), the previous text summarizes 
the use of chemicals in Building 125 during the active life of the impoundment. 

Discussion of Relevant Closure Analytical Results 

The Closure Certification Report (Benchmark, July 1991 ), discusses the results of the 
sampling and analysis activities associated with the closure of the TA-35 TSL-125 
impoundment. As stated in the Closure Report three semivolatile organic constituents and 
one metal had levels of quantitation that exceeded the calculated action levels, although none 
of the constituents were detected above their levels of quantitation. The supplementary 
information regarding chemical use at Building 1 25 included in the previous section indicates 
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that these four constituents were not utilized in association with operations conducted in 
Building 125 during the active life of the impoundment. Additional data in support of this 
process knowledge relative to the four constituents in question is presented in subsequent 
text. 

As stated in the Closure Report, benzidine, n-nitrosodimethylamine, and n-nitrosodi-n
propylamine, were analyzed using a level of quantitation of 330 parts per billion because of 

. petroleum hydrocarbon interference. None of these three constituents were detected at or 
above the level of quantitation, but the level of quantitation exceeded the calculated ac~ion 
level. During the March 1992 interview with Mr. Umphres and a telephone interview between 
Mary Lou Leonard of Benchmark and Mr. Umphres (July 24, 1991 ), he stated that benzid!ne, 
n-nitrosodimethylamine, and n-nitrosodi-n-propylamine were not used in the process and/or 
operations conducted at Building 125. 

Benchmark supported this information by conducting a literature review of the compounds in 
question which indicated that these three semivolatiles were not associated with operations 
in Building 125 (Closure Certification Report, July, 1991, p. 20). While conducting the 
current supplementary evaluation/review of the TA-35 Building 125 process knowledge, it 
was discovered that benzidine may be a component of laser dyes. Benzidine was identified 
in the Closure Certification Report as a compound used in the manufacture of dyes. As 
previously stated, two laser dyes; DODCI and Rhodamine, were used in the Bright Source 
laser beginning in 1986. Review of the MSDSs for the two laser dyes indicate that benzidine 
is not a component of these dyes. 

Beryllium was not detected at or above its detection limit, however, the 2.5 ppm detection 
limit was above the calculated action level and the reported background level for beryllium. 
As stated in the Closure Report, beryllium uses are not consistent with operations and 
practices in Building 125. In addition, Mr. Umphres stated during both interviews (July, 1991 
and March 1992) that beryllium was not used in the processes or operations at Building 125. 

This concludes our supplementary evaluation and review of process knowledge for the TA-35 
TSL-125 site. Should you require additional information in support of this effort, please feel 
free to contact us. 

Sincerely, 

_;t~/Fvz 
R nes 
P p Investigator 

~~~~ 
Barbara Graves 
Environmental Scientist 

R6c__ 
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STANDARD MAINTENANCE AND C/0 PROCEDURES FOR 

ANTARES ENERGY STORAGE SYSTEM 

TA-35, TSL-125 

GROUP P-7 

TECH AREA 35 

BUILDING TSL 125 

STANDARD OPERATING PROCEDURE NO. 26 

PAGE 1 OF 12 

REVISED 10/1/85 

Los Alamos National Laborah.lry 
Los Alamos,New Mexico 87545 
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STANDARD MAINTENANCE AND C/0 PROCEDURES FOR 

ANTARES 

.-

I. INTRODUCTION 

ENERGY STORAGE SYSTEM 
TA-35, TSL-125 

Group P-7 

SOP NO. 26 

The Antares laser system requires that the Gas Pulsers and Gun 
Pulser be entirely controlled by the Control computer system. The 

purpose of this SOP is to cover the maintenance and checkout of one, two, 

three, or four Gas Pulsers and/or an Electron Gun Pulser. 

II. FACILITY DESCRIPTION 

The primary energy storage elements of each Antares Beamline are the 
four high voltage Gas Pulsers located in the low bay area south of its 

associated power amplifier~ the Electron Gun Pulser connected at the 
south end of each power amplifier, and the power supplies for the 

Pulsers, located at the southeast end of the Laser Hall. The Gas Pulsers 
are connected to the PA with HV cables. Associated with each pulser is a 

four stage trigger unit which is inserted through the Pulsers lid and 
with each Gun Pulser a diverter system. Checkout of a Gas Pulser is 

accomplished by use of an internal dummy load inserted into the PA HV 
cable wells or by use of the internal overvoltage gap resistors. The 

Electron Gun Pulser may be tested using its internal dummy load, or when 

it is disconnected and removed from the immediate area of the Power 

Amplifier a bolt-on dummy loac is available. This load is connected to 
the Pulser tank output flange. The high voltage from each Gas Pulser 

output to its dummy load is contained within a single tank under oil. 
The high voltage pulse from a Gun Pulser to either dummy load is also 

essentially contained within a singl~ tank, under oil. 
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Normally each Gun Pulser is situated upon a stand within the fenced 
area of each PA and the Gas Pulsers are within a fenced area. The power 
supplies are located within the Gas Pulser area located at the southeast 
area of the Laser Hall. 

1. Gas Pulser: Each gas pulser is contained within an 8 ft. x 12 
ft. x 10 ft. high, closed tank which is filled with oil for insulation. 
The Gas Pulser Marx generator is connected to the tank lid and is removed 
by removing the tank lid. The pertinent electrical parameters of the 
Marx generator are: 

a. Open-circuit voltage 
b. Stored energy 
c. Waveshape 

1.2 MV 
300 kJ 

Several microsecond pulse 

The typical spark-gap operating pressure range is 40 to 50 psig. The 
spark gaps are vented outside the building during the purge cycle. 

2. Gun Pulser: The Gun Pulser is contained within a closed tank 
which is filled with transformer oil for insulation. The Marx generator 
is connected to the tank lid and is removed by removing the tank lid. 
The pertinent electrical parameters of the Marx generators are: 

a. Open circuit voltage 600kV 
b. Stored energy 67kJ 
c. Waveshape Several microsecond pulse 

The typical spark gap operating pressure range is 10 to 30 psig. 
3. Four stage trigger Marx. The unit rests on each Gas and Gun 

Pulsers tank lid with the Marx components residing in the Gas or Gun 
Pulsers tank. It is a small Marx of an energy output of 780 joules and 
an output voltage of 280KV. 

4. Gun Pulser Oiverter System: The Diverter consists of a 
mid-plane triggered gas gap and an overvolted g~s gap both of which 
reside in the Gun Pulser tank. The trigger system consists of a Marx 
generator, a 100 kV power supply, a Maxwell-type 40107 trigger unit, and 
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a control rack. On one of the beamlines the Marx generator is suspended 
from the Gun Pulser tank lid, on the other beamline, it resides in a 
separate 42" x 33" x 50" high tank. A large 3.5 inch diameter cable 
connects the trigger Marx output to the overvolted gas gap. The power 
for these systems is derived from a 115 VAC, single phase source. 

5. Hiqh Voltage Power Supplies: There is one ~60kV de supply for 
all four. Gas Pulsers. It is operated from a 440 VAC, 3-phase source. 
There is a ~60kV de supply for the Gun Pulser. It is operated from a 208 
VAC, 3-phase supply. Both units consist of a control chassis and high 
voltage tank. Both high voltage tanks are filled with transformer oil 
for insulation. There are two RG 220 lines connected between each pulser 
and it's respective power supply tank. 

6. Gas Pulser Internal Dummy Load: These units plug into the 
output cable cups of a gas pulser through the cable ports. 

III. Checkout Procedures 
A. General Layout and Comments 

The gas Pulser and all power supplies will always be operated 
,within the fenced·areas discussed previously. The Gun Pulsers may or may 
not be operated within a fenced area, depending on the circumstances. If 
not the test area must be roped off and high voltage signs used. The Gun 
Pulser may be tested into its built-in dummy load while its tank is 
bolted to the Power Amplifier. In this case the cathode connection to 
the Electron Gun must be removed. 

Operation will be from one of the beamline Energy Storage 
Screen Rooms. 

B. Normal Operation 
1. Prior to testing: The console operator or his designated 

assistant must check the enclosed area for personnel before testing can 
begin. Entry is to be restricted to only those concerned with the test. 
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The barrier around the pulser or pulsers and associated HV equipment to 
be tested will be secure. In addition to the console (test) operator, 
there must be one other individual present in case of trouble with 
equipment. ,His duty is to be the safety observer during the time the 
console operator makes routine equipment checks inside the secured area. 
After any such checks, all personnel must leave the test area unless 
special permission is granted by the operator. The console operator will 
be in an Energy Storage Screen Room. For checkout, the cathode output of 
an Electron Gun Pulser must be disconnected from the Electron Gun and all 
the Power Amplifier cables removed from a Gas Pulser unless approved by 
the Antares Test Director. 

2. The system is activated by turning on the control circuit 
breakers for the HV power supplies, Gas Pulsers and the Gun Pulsers. To 
turn on the HV power supplies, the safety keys must be inserted to enable 
one to activate the control unit power breakers. 

The system is charged by computer control. The computer system 
through interaction with the operator: 

a. Activates the high voltage to the type 40107 trigger units. 
b. Starts charging of the trigger Marxes. 
c. Activates the high voltage power supplies. 
d. Opens the dump switches and closes the series switches in 

the pulsers, thus activating pulser charge. 
e. Activates charging of the Gun Pulser diverter. 

This sequence may be automatically accomplished by use of the "CNF" 
computer sequence. Upon complete charging of the system, the dead man 
switch must be depressed to allow the computer to fire the pulsers. 

By use of "component control", one may individually enaole the above 
mentioned operations. The Pulsers cannot be fired in this way. 

By use of the "Maintenance Trigger" sequence, the Pulser and 
Civerter trigger systems may be fired. 

In any event, the above mentioned conditions must be met any time 
high voltage is enabled. 
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3. When "CNF" or "Maintenance Trigger" programs are used, the 
shutdown of the system is also computer controlled. The computer 
disengages the power supplies from the Gas and Gun Pulsers, trigger 
Marxes, type 40107 components and Diverter trigger systems. The 
respective dump switches are then closed. 

When using "Component Control", the components must be individually 
deactivated. 

·The operator may then turn off the power supply switches and 
remove the keys. 

4. In an emergency, the system may be deactivated by one of the 
following methods: 

a. Push the ABORT "button" on the contra 1 man it or. 
b. Push the dump-scram button by the computer console. 

IV. POTENTIAL HAZARDS AND CONTROL MEASURES 
A. General 

1. Noise. In any high-voltage energy-storage system, the 
possibility exists that a discharge can cause a loud noise. It can be 
caused by electrical breakdown in the insulating medium, capacitor 
bushings, cables, charge resistors, etc. In this test facility, the Marx 
generators and cable termination components are under oil, which 
effectively damps any noise. However, a diverter cable breakdown may 
emit a very loud explosive noise. The level has been determined not to 
be damaging to the ears. 

2. Fire. The insulating oil has a flash point in excess of Joo·F. 
It is very difficult to make it burn. 

Rags, papers, and other flammable 
materials, when soaked with mineral oil, will burn. Care will be taken 
that oil-soaked rags, etc., are not left lying around the building. A 
dry chemical or Halon fire extinguisher must be kept in the area. 
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B. Hiah Voltaqe 

1. Normal Operation. During operation, the high voltage is 
contained within the Gas and Gun Pulser tanks, Diverter trigger tank, 
type 40107~trigger units, de power supplies, the diverter cable, and 
cables connecting the power supplies and pulsers. 

2. Gas Pulser Maintenance Operations. In the event of a Marx 
generator component failure, the Marx must 
allow repair to proceed. This exposes all 
presents a potential high-voltage hazard. 
adherence to the following procedure: 

be removed from the tank to 
the capacitor terminals and 
This hazard is controlled by 

Two people, one of which may be the console operator, are required 
to be present before and during electrical safing of the t1arx and anytime 
that voltage is used during maintenance operations. 

All remote connections of the Gas Pulser tank are removed. The 
power supply cables should also be disconnected from the power supply 
tank. The gas lines are bled to a pressure of 5-15 psig by ''backing 
off" the regulators and venting the lines by use of the computer 
console. Any personnel barrier is removed. The air bearings are 
activated and the Gas Pulser is moved to a location where overhead 
handling equipment is available. The lid is unbolted from the tank, and 
the Marx generator is transported by the overhead crane, using the 
Maxwell Lab's supplied strongback, from it's tank to the service fran~. 

After the Marx generator is placed in the service frame, a visual 
check will be made of the unit at a safe distance for obvious problems, 
such as broken charge resistors. If this situation arises, one person 
should notify the Energy Storage System Manager or other knowledgeable 
person before proceeding while the other person stays with the unit to 
keep people at a safe distance. If everything is satisfactory, the 
capacitors are then shorted in ~he following manner: 

Two shorting rods are connected to the ~ank lid, and tl1e capacitors 
are shorted in the following manner: 
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The shorting rod assembly consists of two shorting rods, One 
shorting rod contains an energy absorbing resistor and two contacts. 
Refer to Figure 1. The upper contact (A) is connected through the 
resistor to-a ground wire and the other (B) is connected directly to the 
ground wire. The ground wire 1s first connected to an easily accessible 
point at Marx ground potential. Each capacitor is individually shorted 
by touching the singularly contacted rod on the capacitor case and the 
upper contact (A) of the other rod to the capacitor terminal. Then the 
lower (B) contact is touched to the capacitor terminal while the contact 
of the singularly contacted rod remains touching the case. The purpose 
of the dual rod assembly is to discharge each individual stage in the 
event that a stage resistor may be open. 

Now, the specially designed hardwire capacitor shorting wires are 
installed. The procedure to be used is to have one person hold the 
ground contact of one shorting rod on the capacitor terminal and that of 
the other shorting rod on the capacitor case while a second person 
installs the shorting wire. The first person is in a safe position, so 
he may observe the work of the second. This process is repeated stage by 
stage until all capacitors have been shorted with hardwire shorting 
clips. The four trigger ~iarx capacitors are now shorted by touching the 
two shorting rods to opposite terminals of each capacitor. If the 
trigger Marx is to be removed, shorting clips will be placed across each 
capacitor upon its removal from the tank lid, as explained above. 

Repair work on the Marx generator may now begin. If a capacitor is 
removed from the Marx assembly, a hardwire short must be placed from each 
capacitor terminal to the capacitor case. The f·larx generator may be put 
back into operation by first removing all the hardwire shorts, 
transporting the ivlarx generator back to its tank by use of the 
strongback, and reversing the rest of the above procedure. 
Note that as the shorting wires are being removec, they should be counted 
to insure that they have ail been removed. 

3. Gun Pulser Maintenance Operations: The procedures are 
essential ty the same as tnose for tne Gas Pu1sers. The Marx generctLur 
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can, however, be moved directly to the service frame without ~emovi~g its 
tank from the Power Amplifiers. Remember to disconnect the Electron Gun 
connections which are located in the oil. 

4. Di~erter Trigger Marx Maintenance. The procedures are 
esentially the same as those for the Gas Pulser. Here the power supply 
lead and the 40107 output cable must be shorted touching them to the 
tank. The power supply cable on the diverter unit which is remote from 
the gun Pulser tank must also be removed from the power supply tank. 

Here the shorting contacts need to be connected to the two capacitor 
terminals instead of a single terminal and capacitor case as before. 
Shorting straps or loops are used instead of shorting wires. They are 
wedged between the spark gaps metallic plates after the shorting rod 
contacts are touching the capacitors terminals. 

5. Hioh Voltace P~wer Supplies Maintenance. Maintenance and safety 
procedures for the power supplies are detailed in SOP No. 28, entitled 
"Standard Operating Procedure for Computer - Local Tests of Electron Gun 
and Gas Pulser Power Supplies and Controllers". 
C. Limited Egress Areas: Gas and Gun Pulser Tanks 

Both of these tanks are considered a Class 8 LE/CS area. The 
general procedures are contained in SOP No.2, entitled "Limited 
Egress/Confined Space Operations at Antares" which is posted in TSL-125 
Laser Hall. If entry is required into the Gun Pulser tank while the Marx 
Generator is in place, a special work permit is required. If entry into 
either tank is necessary with the Marx Generator removed, the following 
procedure applies: 

1. An observer is required who remains outside the tank and 
maintains visual or vocal communication with the worker(s) inside the 
tank. In the event of an emergency, he must summon help as detailed in 
SOP No. 2. Also, there must be at least one other person within the 
facility trained in the use of the supplied-air respirator. The observer 
must be able to communicate with the trained helper at all times, either 
by direct voice or radio. 
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2. The portable breathing air supply must be checked and be 
operable prior to entry. 

3. A blower whose flow rate is lOOcfm minimum will be used to 
ventilate the tank. It will be located at an appropriate location 
outside the tank. A hose of sufficient length to reach to within 2 feet 
of the tank bottom will be connected to the blower and the hose will then 
be lowerea into the tank. The air flow will be directed in such a manner 
to exhaust air from the tank. The blower must be operating a minimum of 
15 minutes before personnel may enter the tank and remain operating as 
long as personnel are in the tank. 

4. Air quality in the tank is to be evaluated with a portable 
oxygen meter. Readings above 20.5 percent oxygen are considered 
acceptable. Any reading belo·~ 20.5 percent oxygen will immediately halt 
the entry. The observer must be familiar with the oxygen monitor, if not 
assistance can be obtained fran the H-5 representative. Prior to entry, 
air quality is to be checked at floor level, mid-hight level and tank-top 
level inside the pulser tank. An operational oxygen monitor, checked 
just before use, must have its sensing device in the tank at floor level 
all the time that people are in the tank. The readout must be in view of 
the observer. 

5. If an emergency arises, first contact the "rescuer" then dial 
(9-911) on the telephone and give detail of emergency and location (Laser 
Hall, TSL 125, TA-35) or activate the nearest fire alarm box. 

6. Only one pint or less of ethynol alcohol or TF Freon may be 
taken inside the tank. Use of any other solvent will require a Special 
Work Permit. If one of the solvents is used, a fire extinguisher must be 
located nearby. It must be a co 2 or other type approved by H Division 
for oil fires. The observer must never leave his post to take the 
extinguisher into the tank. 

7. Electric equipment and portable lights must be battery powered, 
or on ground fault circuit interrupters. 

V. RESPONSIBILITIES 



ATTACHMENT 2 

MSDSs for Chemicals Used in Building 125 
During the Active Life of the Impoundment 
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~ Teennical Bulletin'-' 
~ Shell Oil Company 

SOC:39-82 
(Supei'Mdet SOC:39-nR) 

Electrical insulating oils for 
rapid heat transmission with 
high oxidation stability 

Meet ANSI/ ASTM/NEMA standards 

Product description 
Shell's Dialae Oils meet the ANSI/ ASTM D 3487 and 

the NEMA TR-PS-1975 Specifications. 

Two oils {designated Type I and Type II) are 

covered in these specifications. Type I oil is intended 

for use where normal oxidation resistance is re

quired. Type II oil is for more severe service applica

tions requiring greater oxidation resistance. 

Diala A Oil meets the ANSI/ASTM/NEMA Type I 

requirements and is uninhibited. Diala AX Oil meets 

Type II requirements and contains approximately 

0.2%w of Shell's lonoJe oxidation inhibitor. Anti-oxi

dant concentration is varied to meet Rotating Bomb 

Oxidation Test requirements. but does not exceed 

the 0.3%w maximum of Type II requirements. 

Diala A Oil is approved under G.E.'s Specification 

A 13A 1310C and Westinghouse's PD 55822 AG Rev. 

G-WEMCO C. Diala AX Oil has G.E. A13A1310CA 

and Westinghouse PD 55822 AV Rev. T -WEMCO Cl 

l'lpprovals. 
Diala base oils are well-refined from wax-free low 

pour point naphthenic stocks. 

Applications 
Shell's Diala Oils are excellent for use in trans

formers. circuit breakers. oil-filled switches and in 

X-ray equipment. These oils provide electrical insu

lation and heat transfer in such electrical devices. 

Dia/a Oils have the oxidation stability required to 

resist the formation of acids that might attack con

struction materials and the formation of other oxida

tion products that can reduce the oil's ability to insu

late and cool electrical windings. 

Availability 
Diala A and AX Oils are available na~ionwide for 

domestic use or export. Contact your Sheli Oii Sales 

Office for your requirements. 

a 
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Typical Properties Olalae Olla 

Phys~ propertlet 
~nlllne point. • C 
Color 
Flash point. • C 
lnlerlaclallenslon. 25" C. dynes/centimeter 
Pour Point •c 
Specific grrttty. 15/1 s•c 
Viscosity, cSVSUS at: 100"C 

VIsual examination 

Electrical propertlet 

40"C 
O"C 

Dielectric breakdown voltage at 60 hertz: 
Disc electrodes. Kv 
VOE electrodel, Kv, either: 0.040 inch (1.02mm) gap 

0.080 inch (2-04mm) gap 
Dielectric breakdown voll.tge lmpuiH, 

25" C. needle-to-sphere grounded, 
1-inch (25.4mm) gap, Kv 

Powet' !actor, 60 hertz.% at: 25"C 
100"C 

Chemical proper11et 

Oxidation Inhibitor content. ~w 
2,6-ditertiary butyl paracresol 

Corrollve aulfur 
Water. ppm 

NeutrallzaUon no .• mg KOH/g of oil 
Oxidation liability at 

72 hrs 
Sludge, ~w 
T AN..C, mg KOH/g of oil 

164 hrs 
Sludge, %w 
T AN..C. mg KOH/g of oil 

Oxidation liability, rotating bomb, minutes 

ASTM 
Test rMthod 

0 611 
01500 
092 
0 971 
0 97 
01298 
0 445/0 88 
0 445/0 88 
0 445/0 88 
0 1524 

0 877 
0 1816' 

03300 
0 924 
0 924 

0 2668 or 
01473 
01275 
01533 or 
01315 
0 974 

0 2440 

0 2112 

'D 1816 applies only to new, nttered. dehydrated and degassed oiL 

ANSI/ASTM/ 
NEMA Umlta 
T~l I Type II 

63-78 
0.5 max 
145 mm 
40min 

-40 max 
0.91 max 

3.0/36 max 
12.0/66 max 

76.0/350 max 
Clear & bright 

30 min 
28min 

56 

145 min 
0.05 max 
0.30 max 

T~l Type II 

0.08 max 0.3 max 

Non-corrosive 
35 max 

0.03 max 

0.15 max 
0.50 max 

0.30max 
0.60 max 

0.10 max 
0.30 max 

0.20 max 
0.40 max 
195 min 

Dlala A/AX. 011 
Typical YIIUII 

74 
<0.5 

148 
45 
-50 

0.886 
2.34134.3 
9.37156.7 
66/304 

Clear & bright 

Dlal.tA 
011 

176 
O.D1 
0.07 

Dl.tla AX. 
ou 

None 0.19 

Non-corrosive 
30 

0.01 

0.04 0.03 
0.27 0.21 

0.15 0.05 
0.35 0.26 

250 

:":2 
---:-:'3D; 

·~oc.. 
~ 

e 
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Gull~ tendency, Vmin. 
Coetnclent of npanllon. mlr C/ml 
Dt.tec1rtc conant at2S"C 
S~flc heat. gm-eaVgm at20"C 
Thenn.ll conductlvtty, cal/cmlsect• C 
API gravity, 60160" F 
Co6or.Sayboft 
Vt.coslty, SUS at 100"F 

210"F 
Vt.coslty, eSt at 100" F 

210"F 
VIICOtlty Index 
Steam emulllon no. 
Sulfur, %w 
Molecultr weight 
Refl'liCUve Index 
Vlteollty-gravlty constant 
C.rbon type composiUon: % C A 

%CN 
%Cp 

Supplemental lnfonnatlon OJala• Olla 

ASTM 
THI method 

0 2300 
01903 
0 924 
0 2766 
0 2717 
0 287 
0156 
0 445/0 2161 
0 445/0 2161 
0445 
0445 
0 2270 
01935 
0 2622 
0 2503 
01218 
0 2140 
0 2140 

ANSVASTM 
NEMA Otla 

Typlal vellMe 

Report 
0.0007 -<>.0008 

2.2·2.3 
o . ..c 

0.0003-{).0004 

DlalaA/AX 0111 
Typical values 

16 
0.00075 
2.2·2.3 
0.44.5 

0.0003 
28.1 
20 

58.8 
34.1 
10.0 
2.38 
45 
15 

0.07 
261 

1.4815 
0.865 

7 
47 
46 



-···. . --~':.._-·-·--·.:.....a.....!.-. lTON CHEMICAL CO INC-: ·· :·. · 
U.S. DEPARTMENT OF L· 

3426385 ;·~; c- ·a :i fz 1 
JR 

·-cH J/.-/.J'~/7 -
• ,Ottft A'~IO'W•d 

OUI No, ""·All17 Occupational Safety and Health Administration 

f~ATERIAL SAFETY DATA SHEET !------------------- _______ ...._ ____________ ------------~ 

SECTION I 
UANUFACTUI:IER'S NAME . I EMEAGE.NCY TELCPHONE NO. 

EXCITON CHEMICAL COVfJANf, INC, 513-252-2989 
AOOAESS 1/'t'umbu. Sttttl, Ciry, Stett, end Zl! CodtJ 

'navton Ohio L. St. 31 ~· Box 3204 Overlook Station 
CHEMIC.t.L NA,.£ ANO SYNONYMS ,.TRADE NAME . .-;..NO 'IYNOI-<YMS 

· DODC'i:l'" 
C,..EMICAL. fAMILY JfOA~UL.A CASO 14806-50-9 Dicarbocy;;nine 

SECTION II . HAZARDOUS INGREDIENTS 
PAINTS, PRESERVATIVES,&. SOLVENTS " 

TLV 
ALLOYS MJO METALLIC COATINGS IUniul 

PIC,.ENTS Not Applicable BAS£ METAL. Not Applicable 
CATAL.YST " " ALLOYS " .. 
VCHICL£ " " METALLIC CCATINC!I " 
SOLVENTS .. .. FILLER METAL. 

" PLUS COATING OR CORE FLUX 
.. 

AOOITIVES " " OTHERS " .. 
OTHERS " " 

HAZARDOUS MIXTURES OF OTHER LIOUIOS, SOLIDS, OR GASES 

Not Applicable 

. . 

SECTION Ill • PHYSICAL DATA 
801l.ING POINT (°F,) NA SPECIFIC CRAVITV (HlO•l) 

VAPOR PRESSURE (mm Ht.) " 
PERCENT, VOLATILE 
IV VOLUME 1"'1 

VAPOR OENSITV IAIR~l) " EVAPORATION RAT£ 
I •11 

SOLUBILITY IN WATER slightly 
AI'I'£ARANC:£ ANO ODOR Dlue~gray crystals, no odor 

SECTION IV • FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT (Molhocl u .. cl) 

Not Aprlicable 1-rcl.A~ABL£ LIMI~S ot eterm1ne 
EXTINGUISHING MEOlA 

Water, Foam, Dry chemical or co, 
SPECIAL. FIR£ FICHTINC PAOCEOURES 

UNUSUAL FIR[. ANO EXPl.OSION HAZARDS 

but could burn if ignited. 

PAGE (1) 

Product no:: reaf.ily 

(Continued on r.vers. sid•) 
0-1 

flammable 

I 

. 

ul 

" 
TLV 

(U.,it:JI 

" 
TLV 

IUnitsl 

NA 

" .. 

I Uol 

.. 

Form OSHA-20 



.. ,._ ... ,,~·"·'~~~_,~r~~~·u·~:~:· 
3426335 t -lTON CHEMICAL CO INC ~4C 0Jl28 CH 

SECTION V • HEALTH f:{AZARD DATA 
THRESHOLO LIMIT VALUE 

LD100 (mouse) .. 50rng/kg Laser· focus May 1975.p 59 EFFECTS OF OVER£XPOSUR'tJ , 
arn1ng: Product sliould be considered Haza.rdous. 

Overexposure could produce toxic effects. Dust may be irritating to eyes, 
EMERGENCY AND FIRST AID PROCEDURES 

skin, mucous membranes. 

See atte!chrr.ent 

SECTION VI . REACTIVITY DATA 
STABILITY 

UNSTABLE CO"--DITIONS TO AVOID 

S"T ABLE X 
INCCMPATABILITY {M•ItrCII 10 IHOtd) 

HAZAROOUS O£COMPOSITION PFIODUCTS 

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID 
POLYMERIZATION 

WILL. NOT OCCUR X 

SECTION VII • SPILL OR LEAK PROCEDURES . STEPS TO BE TAKEN IN CASE MATERIAL. IS REU::ASED OR SPII..U::D 

Clean up spills and place in a container reserved for \.last e. 

WASTE DISPOSAL METHOD 

Dispose of \.laste product and or \.lash solution in accordance \.lith Federal, 
State, and·local regulations. . 

SECTION VIII • SPECIAL PROTECTION INFORMATION 
RESPIRATORY PROTECTION {Sptci{y llptJ 

Not required. 
VENTILATION LOCAL EXHAUST 

·General exhaust ventilation. 
SPECIAl. 

t.4ECHAHICAI.. {Ct"u•IJ OTHER 

PROTECTIVE CLOVES Rubber or other impervious material l EYE PROTECTION 
Chemical goggles OTHER PROTECTIVE EQUIPMENT .. 

. SECTION IX • SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Keep containers closed . 
OTHER PR£CAUTI0"'S Avoid direct contact, \.lash thoroughly aft~r handling. 

PAGE (2) 
cr o • ;~a.s..o o-z 

. 

.. 
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-
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Form OSHA-20 
P.n. M•r 1Z 
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SKIN CONTACT: 

EYE CONTACT: 

INGESTION: 

INHALATION: 

{ 

( 

·····- ~~~-=e.!!·~'! CHEMICAL CO INC··-.. ~:~...:.. 64r.. 1129 C.H "' .. ·-:: ' .. . 

ATTACHMENT TO MATERIAL SAFETY DATA SHEET 

EMERGENCY AND FIRST AID PROCEDURES 

Immediately wash skin with soap and plenty of 
water. 

Immediately flush eyes with plenty of water for 
at least 15 minutes. Call a physician. 

Induce vomiting by sticking finger down throat or 
by giving soapy or strong salty water to drink. F.epeat 
until vomit is clear. Call a physician. 
Never give anything by mouth to an unconscious 
person. 

Remove to fresh air. Ca 11 a physician. 

o-l 
...... ·.··, .,.,_. 
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MATERI)\-L. SAFETY DA•fA SHEET 

s 
MANUFACTURER'S NAME 

LAMBDA PHYSIK -6+7-263-1100 
ADDR~:SS 

289 Great Road, Acton, MA 01720 
Clll:HlCAL NAME AND SYNONYMS h d i .. . 

6
G · .· ,R o am ne.. . . 

T~OE NAME AND SYNONYMS 

CHUiiCAL FAMILY' Xanthene C.A. 989-38-8 

SECTION I I - HAZ.4RDOUS INGREDIENTS 
PAINTS, PRESERVATIVES, l SOLVENTS ' 

TLV 
ALLOYS AND METALLIC COATINGS (Units) 

PIGMENTS Not Applicable ' BASE METAL Not Applicable 
CATALYST II II 

ALLOYS " II 

VEHICLE II II 
METALLIC COATINGS II 

SOt. VENTS II II FILLER METAL II 

PUJ!'; C'C1A1'TNG OR CC1RF: FLUX 
II II II ADDITIVES II 

OTHERS 

OTHF.RS II II 

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASCS -----------Not Applicable 

SECTION III-PHYSICAL DATA 
BOILING POINT(°C) N.A. SPECIFIC GRAVITY(gcm-3) 

VAPOR PRESSURE(mm Hg) II PERCENT, VOLI\TI I.E 
BY VOLUMF: ( \) 

VAPOR DENSITY(AIR•l) II EVAPORATION RATE 

SOLUBILITY IN WATER o.S g/1 
APPEARANCE AND ODOR red-brown crystals 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT Not Applicable I FLAMMABLE LIMITS I I;XTINGUISIIING MEOlA 

Water, Foam, Dry Chemical or co 2 
Sl'f.ClAL FIRE FIGIITING I'ROCr.OURES none 

-

LC 5900 

' TLV 
lrunitsl 

' TLV 
'in i rc;) 

N.A. 
II 

" 

l 
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~·SECTION v - HEALTH HAZAR~ATA 
TIIRESI!OLO LIMIT VALUE RTECS: DH 0175000 
Ef'ff.CTS ut· OYERt:XI'USUR£ 

cancer suspect agent 
! -

t.MI~r~ENCY liND f't RS~ AID £>ROCfOURf1 h HALATION: emove o res air. Get medical attention. EYES: Immediate-

ly flush eyes with plenty of water and get medical attention. 
SKIN: Wash with plenty of water. 
~-

SECTION VI - REACTIVITY DATA 
STJ\BILIT¥ UNSTABLE CONDITIONS TO AVOID -

STABLE X 
INCOMPATABILITY (Mater i.als to avoid) Strong oxidizers 
HAZARDOUS DECOMPOSITION PRODUCTS Therma* decompos~tlon or burn~ng may produce caroor 

monoxide and/or carbon dioxide 
MAY OCCUR CONDITIONS TO AVOID 

HAZARDOUS 
POL'tMERIZATION .WILL NOT OCCUR X 

SECTION VII - SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Clean up spills and place in a container reserved for waste ( -

WA:::.Tt; IJl:::.,POSAL M.t.H1U~ , 
D~spose of waste product and or wash solutlon in accordance with 
Federal, State, and Local regulations 

SECT I ON VII I - SPECIAL PROTECTION INFORMATION 
RESPIRATOR¥ PROTECTION Not required 
VENTILATION LOCAL EX~UST l exhaust ventilation 

SPECIAL en era 
MECHANICAL OTHER 

PROTECTIVE GLOVES 
Rubber or other . . I EYE PROTECTION impervlous materlal Chemical goggles 

OTHER PI<UTt;CTlYE EQUIPMENT 
As necessary to prevent skin contact 

SECTION IX - SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN lN HANDLING AND STORING Keep container closed 

UTllt.K I'Kt::CAUTJONS Avoid direct contact, wash thoroughly after handling -
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)0315 E M SCIENCE PAGE 
A DIVISION OF E M INDUSTRIES, INC. 

111 WOODCREST DRIVE, CHERRY HILL, N.J. 08034 
P: :ONE < 6i:J'?) 354-'?200 

MATERIAL SAFETY DATA SHEET 
~s;CNTIALLY SIMILAR TO U.S. DEPARTMENT OF LABOR FORM OSHA-20 

DATE OF PREP. 12/10/85 

::; ::.: :_: T I 0 N ~ 

~EMICA~ ~~ME: ALCOHOL, REAGENT, ANHYDROUS 

~~DE N~~~: ET~Y~ ALCOHOL, REAGENT; DENA.fUR[D ALCOHOL 
:~1 .:.~ ~r : ; __ : !\· . ·. ;- .; ;J v.j i\~ C l-i 1:: i-~~ I C: 1~i L F .~-i Pl I L. ··( · !~-~ L. I r.:· :-·! 1:;·1 .i .. .f: C:: i~: L c; Ci H 0 :._ 

.. :i i·;_: i~-·1 L L .. :·:·i . . ... · :~_::~ ~-·i ::; i] I··i ( ';} (} ;~: ;! 

i''t 0 L E C :_.: L :; ,: .. 

~oiLIN~ 201NT 760 MM HG 77C SF' E c: I F I C G !~-~ ~~-, \l T -r ~( ( H 2:] :::: 1 ) ·~ .& I"' t? 

< -i14C 
~APOR P~~:. @ 20C 48 
./:'=·~;-:oc·~c;. DE:L:Irf (:·Uf\::~ > i .. ~. 

.. ' ~ -· TIL~S BY VOLUME 100 

SOLUBILITY IN H20,% BY WT @20 C MISCIBLE 
EVAPORATION RATE CBUTYL ACETATE=1) 3.1 
APPEARANCE AND ODGR CLEAR, COLORLESS LIQUID 
WITH CHARACTERISTIC ODOR 

FIRE & EXPLOSION HAZARD DATA 

----------------------------------------
-----------------------------------~T--

~LASH POIN.r/TEST METHOD: 54F <CC) FLAMMABLE LIMITS:LELZ 3.3 UEL% 19' 

~XTINGUISHING MEDIA: 
DRY CHEMICAL, C02, 'ALCOHOL' FOAM. WATER SPRAY TO COOL 
EXPOSED CONTAINERS AND DISPERSE VAPORS 

WEAR SELF-CONTAINED BREATHING APPARATUS, FULL FACE SHIELD 

JNJSUAL ;_\E AND EXPLOSION HAZARDS: 
·./ :::·!r:·fjF: C tt~\! T F ~~ \/ i::~ L. T :J D I~· T f~f~.! I" It:-~;· .. ~-~··;· :: L:..._: ~:.; L-~--~ t:;.: ._:. i::~ /1:···.! ~-i t=- L. A5' ;-1 f::;:;cK 

CONDITIONS TO AVOID: 
~-l ~~ f~-. T , s· r-:·~~t F.: I< s· , 1] r:· E !\! FL .• ~, i·· .. ) E~ 

MATERI~~~ TJ AVOID. 
( -. ' 1 i~i T ;;::!:: .. ( ) i'~CIDS B1::;S[S ()<) l])(IDI::EI~~s· 

( ( .··:··; ;:;·· . 

CONTINUED ON PAGE .-, 
.:.:. 
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••)(i315 E ri SCIENCE 
A DIVISION OF E M INDUST~IES, INC. 

ALCOHOL, REAGENT, ANHYDROUS 
MATERIAL SAFETY DATA SHEET 

RE,;CT I\/ I TY Di;T H 

· t";~:i~~;~:r.);JI_JS' DE:C:I]!~·iF'CtS' IT .I Dr~ r~F~Ci:Oi..JC:T ;s.· : 

CCX, ~A~IOUS HYDROCARBONS 

SPILL OR LEAK PROCEPURES AND DISPOSAL 

. T ;: r:. ~·; T (t F.-:!: T (i l< l::i~-.! I i) CAS~::: i~, p, T E~~;~ I ~·,L. I~: PEL. E 1~·, !:;E)) ()!;~ .. \' r-· I L.t_E: D : 

:LIMINATE IGNil.ION SOU~CES. EVACUATE NON-ESSENTIAL PERS00NEL 
ABSORB WITH VERMICULIT~; CONTAINERIZE FOR PROPER DISPOSAL 

~ASfE DIS?OSAL METHCJ: TO BE PE~FORMED I~ COMPLIANCE WITH ALL CURRENT 
L c~c: H : ... , s· r i~i T E f'"1 ~'"-·~ ~) F. E I) E~ F~ (, i_ h [~ c;.;_.JL {~·,·;·I ::::r--.!:· ~ 

S~CTION .::, HEALTH HAZARD DATA 

TH:. tOLD LHliT 'y'ALUi~: 

TLV-AIR: 1000 PPM ORL-HMN LDLO: 500 MG/KG 
ORL-RAT LD50: 13.7 G/KG 
ORL-MAN TDLO: 50 MG/KG . 

To , .. I~ EFI-·E -.··r· - I Tr • .~T 1 
,.t. L --- -L : l..r. • r\i-i'""' ' 

TH~<ESHOLD 'v'r;UJE: 
UNI<i'WWi'~ 

~FFECTS OF OVEREXPOSURE: 
SLIGHT TO MODERATE HAZARD. 
UNCONSCIOUSNESS, BLINDNESS, DEATH FROM INGESTION. 
IRRITATION TO EYES AND MUCOUS MEMBRANES, DROWSIN~SS, STUPOR, HEADACHE 

CENTRAL NERVOUS SYSTEM DEPRESSANT, G.IA TRACT IRRITANT 

;:t( If'.!: i:..I,~·,.S'I-i ~J I TH ;JI]~;~.:· . ..: w,~i ·rEF\_; I~E:i~:!:JVE CC;i·-~·T:·::•>l j~ r:•~~-·;·r;:) CLC r:-! J:i~-~:~:

E~f:: FLUSH ~IT~ ~0f~~. LIFTING LIDS OCCA3ION~LLY: GET 
' :-- •• ..... •, • I. ,·•t .~1 I' ,, .... :. •, 1,' .. ,1""' 

:1 t:. .t} ~- :_ ,-.. ~ :_. r-\ ~ ~ ""' .;_. ' ,. ·, ;· ~ ;_. i:.:.. 

INHALATION: REMOVE TO FRESH AI~; GET MEDICAL ASSISTANC~ 
ING~STION: GIVE 2 GLASSES OF WATER AND INDUCE VOMITING IF 
CONSCIOUS; GET MEDICAL ASSISTANCE 

VE\I~TLATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION: 
( 
I CONTINUED ON PAGE ~ 
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SECTIC.if·! 7 

E M SCIENCE 

ALCOHOL, REAGENT, ANHYDROUS 
MATERIAL SAFETY DATA SHEET 

SPECIAL PROTECTION INFORn~TI@N 

JE:~TILATION, R~SPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECfiON: 
PROVIDE ADEQUATE GENERAL MECHANICAL AND LOCAL EXHAUST 

PROTECf EYES AND SKIN WITH SAFET' GOGGLES AND GLOVES 

~~~~ IMFLRVIOU: CLOTHING AND BOOfS 

S?~~IAL HANDLING ANr STORING PRECAUTION:. 

STORE IN A D~Y AREA AWAY FROM HEAT, SPARKS, OPEN FLAME 
NEVER USE CUTTING OR WELDING TORCH ON OR NEAR DRUM, BECAUSE 

H; DOUS INGREDIENTS: 
t:THAi')Cii_ 
METH,;NOL 
I SOF'f.:OF'i·;NGL 

SECT IDi"-J 10 

HEi.'1LTH 

:::CMi'iENTS: 

HAZARDOUS INGREDIENTS 

t1 F' r.:· F: 0 X ... '? (; ~~ 
s;~ 
c·v.' 
_/ ..... 

TL'·l: i 000 F'f'i•i 
20(l F'F'M 

OTHER INFORMATION 

CONTAINERS ARE H~ZARDOUS WHEN EMPTY; OBSERVE ALL STATED 
F'f~ECAUT I 01..,!~.' 

''I 
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;... .:--rVISUJ\ c;c: c:_. I 1 .JuSn.r~S 

11: -.Cu~CC.:r:3T 

:~~~~y ~ILL• ~.J. 08034-8395 
1 -... r- J R ., .:. T I _:; '• 1-' .. ~ J 'J t_ ~ i!.J ~ :~ :~ : • : 

(<:>O;;) 35t~-q2CJ 

l>•C"•Tr-'::C E"-'::;~:;:;;.!(Y ~-.•Jvr):=,~: 

i-~CoJ- .. ;_<,-~JGJ 

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

S [ C T I CJ ;~ I -
C ,\ T ~ '"'C:::; r ~ U ~1 3 :_ R ( S ) : ~,X 0 4 :3 0 

~~(4~7 ~XC4~~ VXC4b9 
~H':::''Ic:~L :lA~•:: •••• : .METHANOL 

c. • ·' • .3 • r. u '1 :; ;::: ~ •••• : {) 7- ::.. b- l 

1 
1 
I H=·\LTrJ • •••. 

;:(:_.;.CTIVITY : U 

r; ~ :\ c i<. l. L I ;-J F- C ,;' '-' A T I J •'• 
'-'· X 11 4 ~ 3 ,\' ;. ;) 4 3 4 

C r 1e: '·: I C >\ L F A 1'-' I L Y • • : 1\ L I P h A T I C A L (, ~ H ,:; L 
;:J;~'~UL,·, •••••••••• : C;-t)Srl 
·~..::Lc:C.l'L.l;:. o'lti::;r,T.: .::.? • .)4 
') ~-; T s H l ? f> I N;:, ·'~ .. ~~ t: : iII A 
JCT ~u~2ER ••••••• : N/A 

3r:CTICN II - ~AZ~~CCUS ~~~~~CI~~TS 

-,'lc,;it: CTHl:-<. THAi'. SPf.CIFit::J P>\J:Jt.;CT 

SECTIO;l III- ?riY.SICAL =:AT:.. 
~riLl~~ POINT (C 760 M~ h~).: 64.5( 
'::L Tit\..:. POU,T (() •••••••• ••• : -O:lC 
SPECIFIC GRAVITY(H.Z.S = 1) •••• : C.7;1 
\/ :.. P C k P Q. E 5 5 0 F-. E •• ( tv' "' 11 G ) • • • • • • : ·..] 7 2 0 C 
r-~?Cf:\T VCJLt.TILE BY VOL C'n •• : ::;=t.9+ 
VAPO~ ~~~5ITY (Al~=l) •••••••• : 1.1 
::v~P::~KATICirJ RAE {2uAC=l) •••• : :,.~1 

3CLIJ~ILITY liJ .,t,TEP, 0~>••••••: fw'I::>CL:LC: 
APP~A~A~C~ A~D OJC~••••••••••: COLO~LESS Llnuro 

C~A~ACTEqiSf!C ~LCOHOLIC CDJR 

F L P' r·• .~::I LIT Y 

~·X 04 3 5 

SECTION IV - FIRE & EXPL8SIG~ H~Z~QC JATA 
FLASH PC!~T (~) ••••••• : 52F (TCC) 
FLAMMA~LE LIYITS LEL %.: 6.7 
FLAMMABLE LIMITS UEL %.: 36.5 
EXTINGUISHING MEDIA •••• : 

C02, CRY CH':MICAL, "ALCOH:JL" FC.4M, ,;;..TE~ .vlST 
\1SJS-'-'o<J4QO 

.... 3 
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J. i. BAKER CHEMICAL CO. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

r 24-HOUF~ EMEh~GENCY. TEI...f:THONE --- t. 201) 85<?-21 51 

\ ~HEMTREC ~ <800) 424-9300 -- NATIONAL RESPONSE CENTER ~ <800) 424-8802 

F' 6 4 0 i -· 0 i 
EFFECTIVE: 09/23/85 

P~1GE: l 
ISSUED: 01/23/86 

=============================================================================== 
SECTION I - PRODUCT IDENTIFICATION 

========================================================~====================== 

PF\ODUCT j\1{-if'iE: 
FOI~;t·IUL,;: 

FOF\:i'1Ut..,:; IAIT: 
c~~"'s· r~o .. : 
~-1 I OSH/f.;TFCS NO A • 

CDI·ii ... iDN L.'Y'NONYhS: 

'2-PROPANOL. 
CI-!3CHOHCH3 

60.10 
ooot.. 7·-· 6:3-(! 
NTDo:;ooo 
I SOPF~OF'ANOL; I SOPF~UF'Y L. t,l... C::CiHDL.; 
D I i"iE T H 'YLC(iF:F.: I NOi... 
5610,9083,9088,9334,9095,9079.9089,9084,~3·7J,V081 ,5375,9082 

===============================================:=================~=~===:======= 

BAKER SAF-1-·DATAlTM) SYSl'EM 

HE:t1LTH 
FLAMril!iB I L I TY 
F<Et-1CT IV I T"Y 
CIJNT'ACT 

L( ~TORY PROTECTIVE EQUIPMENT 

SAFETY GLASSES; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER 

PRECAUTIONARY LABEL STATEMENTS 

Wi!·,I~:N I NG 
FL?li'!MftBLE 

HARMFUL IF SWALLOWED OR INHALED 
CAUSES IRRITATION 

I! 

KEEP AWAY FROM HEAT, SPARKS, FLAME. AVOID CONTACT WITH EYES, SKIN, CLOTHING. 
AVOID BREATHING VAPOR. KEEP IN TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE 
VENTILATION. WASH THOROUGHLY AFTER HANDLING. IN CASE OF FIRE, USE WATER SPRAY, 
ALCOHOL FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. FLUSH SPILL AREA WITH WATER 
SPRAY. 
=============================================================================== 

SECTION II - HAZARDOUS COMPONENTS 
=============================================================================== 

COI1F'ONENT •; 
/u 

90- ·j 00 6 7·-63-0 
=============================================================================== 

SECTION III - PHYSICAL DATA 
===========================================·==================================== 
BOILING F'OINT: 181 F) 

ME lG POINT: -8'? C ( -·128 F) 

SPECIFIC GRAVITY: 0.78 
(l-120=1) 

CONTINUED ON PAGE: 2 

VAPOR PRESSURE<MM HG>: 33 

VAPOR DENSITY<AIR=t): 2.1 

EVAPORATION RATE: 
<BUTYL ACETATE=1) 

:~. 83 
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J. T. BAKER CHEMICAL CO. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E 1· 

24-HOUR EMERGENCY TELEPHONE -- <201) 859-2151 
~HEM1REC ~ (800) 424-9300 -- NATIONAL RESPONSE CENTER ~ (800) 424-8802 

F'640 1 -01 
EFFECTIVE: 09/23185 I~SUED: 01/23/86 
~~==~========================================================================== 

SECTION III - PHYSICAL DATA <CONTINUED> 
=============================================================================== 

SOLUBILITY<H2G>: COMPLETE <IN ALL PROPOR1I00S) %VOLATILES BY VOLUME: 100 

APPEARANCE & ODOR. LIQUID WITH SLIGHT OJCR OF \~~BING ALCGHGL. 

SECT!DN IV - ~IRE ~ND EXPLOSION HAZARD DATA 

•· '-t r. 
1 ···· . .:..-·i) 

FLAMMABLE LIMITS: UF'F'EF: -· :; --; ,_, u.· 

; ..... .lo' .":.J 

FIRE EXTINGUISHING MEDIA 
USE ALCOHOL FOAM, DRY CHEMICAL OR CARBON DIOXIDE. 
(WATER MAY BE INEFFECTIVE.) 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREFIGHTERS SHOULD WEAR F'ROPER PROl'ECTIVE EQUIPMENT AND SELF-CONTAINED 

(
. <POSITIVE PRESSURE IF AVAILABLE) BREATHING APPARATUS WITH FULL FACEPIECE. 

10YE EXPOSED CONTAINERS FROM FIRE AREA IF Il CAN BE DONE WITHOUT RISK. 
USE WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE & EXPLOSION HAZARDS 
VAPORS MAY FLOW ALONG 5URFACES TO DISl'ANT IGNITION SOURCES AND FLASH B~tK. 

CLOSED CONTAINERS EXPOSED TO HEAT MAY EXPLODE. CONTACT WITH SlRONG 
OXIDIZERS MAY CAUSE FIRE. 

=============================================================================== 
SECTION V - HEALTH HAZARD DATA 

=============================================================================== 

THRESHOLD LIMIT VALUE <TLV/TWA): 980 MG/M3 

SHORT-TERM EXPOSURE LIMIT CSTEL): 1225 MG/M3 

TOXICITY: LD50 CORAL-RAT)(MG/KG) 
LD50 CIPR-MOUSE><MG/KG) 
LD50 CORAL-DOG)CMG/KG) 

EFFECTS OF OVEREXPOSURE 

400 F·F·rn 

500 PF'I"i) 

584G 

61 ~;o 

INGESTION MAY CAUSE NAUSEA, VOMITING, HEADACHES, DIZZINESS, 
GASTROINTESTINAL IRRITATION. 

EMERGENCY AND FIRST AID PROCEDURES 
CALL A PHYSICIAN. 
u· SW;ILLOWED, IF CONSCIOUS, I Mi"lED lt1 TEL Y INDUCE VOh IT I NG. 
~F INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT 
LEAST 15 MINUTES. FLUSH SKIN WITH WATER. 

CONTINUED ON PAGE: 3 
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J. i. BAKER CHEMICAL CO. 222 RED SCHOOL LANE. PHILLIPSBURG, NJ 08865 
M ~ T E R I A L : ~ F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- <201) 859-2151 
~HEMlREC ~ <800) 424-9300 -- NATIONAL RESPONSE CENTER ~ (800) 424-8802 

f'6401 -·0 i 
EFFEC'fiVE: 09/23/85 ISSUED: 01/23/86 

=================================~==~==~===========================
=====:====== 

SECTION VI - REACTIVIlY DATA 

==============================================~====================
====:======= 

HAZARDOUS POLYMERI2A110N WILL NOT OCCUR 

CONDITIONS TO AVOID: HEAT, SOURCES OF IGNITION, FLAME 

STRONG OXILlZlNG AGENTS 

SECTION VII - SPILL AND DISPOSAL PROCEDURES 
:.:: :::: :.'".: :-.; :-.: ::-..: :.:: :::: :. .. .: :::: :::: ::·:: ::: :::::::: :.~: :::: :::::.-:: :.--:: :::: :::: ::--..: :::: :::: :.:::::: :::: :::: :::: :.-..: :.:: :::: ~: :.-....: :.::: :::: :::: ::::: :::: :.::: :..-:: :::: :::: :::: :::: :.-:: :::: :::: :::: .::: :::: :.-..: :..::: :::::::: :;:: :::: :::: ;;:· .::: :·:; ;::: :::: :.:: ::: :::: :.::: :::; :::: ::· :::: :::: :::: :::: .::: ::: .::. ::· 

S T E:F' S T U fi L l 1::1!-::T ;-.i I i) THE C·./ E !·n Cii·: H S'F' I L. L. 0 ~; D r S Cl-·i ~~ F: G E 

D{ 

WEAR SUITABLE PROTECTIVE CLOTHJNG. SHUT OFF IGNITION SOURCES; NO FLARES, 
Si•1DI< I NG .. i.J; ·· ~· i_ i·~f"it:S I r~ Hr;.:CA. S Tf)F' L .. E:.i~d. L i: Y ULI C:Ai'~ DU ,i.' U l•JI T HUU I h: I.;;:~.: • U~;:·' E 

WATER SPRAY 10 REDUCE VAPORS. lAKE UP WITH SAND OR OlHER NON-COMBUSTIBLE 
ABSORBENT MATERIAL AND PLACE INl'O CONTAINER FOR LATER DISPOSAL. FLUSH 
~~~~;[,; WI TI-l w,~·,TE:r~:. 

J. T. BAKER SOLUSORB<R) SOLVENT ADSORBENT IS RECOMMENDED 
FOR SPILLS OF THIS PRODUCT. 

,' {i L F' R 0 CE D U r-;:E: 
DISPOSE IN ACCORDANCE WITH All APPLICABLE FEDERAL, STATE, AND LOCAL 
ENVIRONMENTAL REGULATIONS. 

D00i <IGNITABLE WASTE) 
=================================================~==========

==~=~============== 

SECTION VIII - PROTECTIVE EQUIPMENT 
=============================================================================== 

USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET 
TLV REQUIREMENTS. 

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE 
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP 
TO 1000 PPM, A CHEMICAL CARTRIDGE RESPIRATOR WITH 
ORGANIC VAPOR CARTRIDGE IS RECOMMENDED. ABOVE 
THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS 
I S F.: E C 0 i'i tiE N D E D • 

EYE/SKIN PROTECTION: SAFETY GLASSES WITH SIDESHIELDS, NEOPRENE GLOVES 
ARE RECOMMENDED. 

=====~=========================================================
================ 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 
===~=============~=======================~==================

=================== 

SAF-T-DATA<TM> STORAGE COLOR CODE: RED 

SF~~ 
! 

;L F'I~:EC?,UT IONS 
JOND (1ND GFWUND CONT?iiNERS WHEN TF<t1NSFEF~F:ING LIQUID. KEEP CDNTt-ilNER 

TIGHTLY CLOSED. STORE IN A COOL, DRY, WELL-VENTILATED, FLAMMABLE LIQUID 
STOF\?o~GE t\F;:EA. 

CONTINUED ON PAGE: 4 
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J. 1. BAKER CHEMICAL CO. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 

M A T E R I A L S A F E T Y D A T A S H E E T 
24-HOUR EMERGENCY lELEPHONE -- (201) 859-2151 

;HEMTREC ~ <800J 424-9300 -- NATIONAL RESPONSL CENTER ~ l800> 424-8802 

F' b 4 0 i - 0 ·1 
EFFECTIVE: 09/23/85 

:.:-- F' F~OF' ~iNOL. 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

DOMESTIC CD.O.T.) 

PROPER SHiPPING NAME 
:-; ,:~ z ,~, r;~ .o c:: L.. p, :~:: ~:: FL..P,!·ir\,:,r::L.E L. I i~U I[; 
:..1 (! 'r···i c: 1.1 f\1 i 2 ·j ') 

~AaEL..S FLAMMABLE LIQUID 

INTERNAfiONAL CI.M.O.) 

; F: ;J i" L F< ~;· i-i 1. F"' F' I i'! :_:; I'-!:": i'"i t~ 

H:'·'!.. {, F;; D C i .. iiS S 
., 

·~.' : . ...... 

Ui"~/r~t:l 
F !... A i.,..i i•i ;, E: L E L. I Q lJ I D 

F'M~E: 4 

===================================:=======~=== ==
=========================~=== 

<TM> AND CR) DESIGNATE TRADEMARKS. 
N/A = NOl. APPLICABLE OR No·r AVAILABLE 

~: ~ lFOI~:r·i~l T I Oi'J F'U E{L_ IS 1-!E: D IN T H 1:.::: t! ,~, T c:~; I,~, i... S ,~,F C T ·{ D .~i '"i' ,~, ~::HL. [ T i-l~~i .::: f;[[N Ct]t'ii:· I L.E D 

FRL .. OUR EXPERIENCE AND DATA PRESENTED IN V~RIOUS TECHNICAL PUBLICAliONS. IT IS 

THE USER'S RESPONSIBILITY TO DETERMINE THE SLJilABILITY OF THIS INFORMAl'ION FOR 

THE ADOPTION OF NECESSARY SAFElY PRECAUTIONS. WE RESERVE THE RIGHT TO REVISE 
MATERIAL SAfETY DATA SHEETS PERIODICALLY AS NE~ INFORMATION BECOMES AV~fLABLE. 
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M A T E A L 
EM SCIENCE • 
A DIVISIO~ OF EM INDUSTRIES 
111 WOODCREST 

S A F E T ~ D A T 
PREPARATION , 

S H E E T 
;;/"..: ... • ..... : 

CHERRY HILL, N.J. 08034-0395 
INFORMATION PHONE NUMBER.: 
(609) 354-9200 
CHEMTREC EMERGENCY NUMBER: 
1-800-424-9300 

DC T 2 7, • 8 7 

1----------------------------------------
1 NFPA HAZARD RATINGS 
I 
I HEALTH •••• : 2 
I REACTIVITY : 0 

FLAMMAeiLITY ••• : 0 
SPECIAL HAZARDS.: N/A 

SECTION I - GENERAL INFORMATION 
CATALOG NUMBER($}: CX2205 2791 
CHEMICAL NAME •••• : CUPltTc•;·~~tn'JANHYOROUSf 
TRADE NA~E ••••••• : COPPER (II) SULFATE, BLUE VITRIOL 
C.A.S. NUMBER •••• : 7758-93-7 
CHEMICAL FAMILY •• : INORGANIC SALT 
FORMULA •••••••••• : CUS04 
MOLECULAR WEIGHT.: 159.60 
DOT SHIPPING NA~E: N/A 
DOT NUMBER•••••••: N/A 

SECTION II - HAZARDOUS INGREDIENTS 
-NONE OTHER THA~ SPECIFIED PRODUCT 

SECTION III- PHYSICAL DATA 
BOILING POINT (C 760 MM HG).: N/A 
MELTING POINT CC>•••••••••••: > 560C 
SPECIFIC GRAVITY(H.2.0 = 1) •••• : 3.6 
VAPOR PRESSURE •• (MM HG) •••••• : N/A 20C 
PERCENT VOLATILE BY VOL (%) •• : N/A 
VAPOR DENSITY (AIR=l>••••••••: N/A 
EVAPORATION RATE {BUAC=l) •••• : N/A 
SOLUBILITY IN WATER {%) •••••• : SOLUBLE 
APPEARANCE AND ODOR••••••••••: BLUE-GREEN 

ODORLESS POWDER 

SECTION IV - FIRE & EXPLOSION 
FLASH POINT (F) ••••••• : NONCOMBUSTIBLE 
FLAMMABLE LIMITS LEL %.: N/A 
FLAMMABLE LIMITS UEL %.: N/A 
EXTINGUISHING MEDIA •••• : 

ANY SUITABLE FOR SURROUNDING MATERIALS 

HAZARD DATA 

MSDS-CX2205 

If 

PAGE tl 01 
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FIRE FIGHTING PRpr •• : 
wEAR SELF-CON~ _Q BREATHING APPARATUS 

FIRE & EXPL. HAZA~Ds ••• : 
-THER~AL DECO~POSITION PRODUCES TOXIC FUMES 

SECTION V - HEALTH HAZARD DATA (ACUTE AND CHRONIC) 
ACGIH TLV/OSHA PEL (TWA) ••••••• : 

1 MG/CU.M. (AS CU) (TWA) OSHA-PEL: NONE ESTABLISHED 
TOXICITY DATA••••••••••••••••••: 

-ORL-HMN LDLO: 50 MG/KG ORL-RAT LD50: 300 MG/KG 
SYMPTOMS OF EXPOSURE ••••••••••: 

-TOXIC BY INGESTION OR ~UST INHALATION 
IRRITATING ON CONTACT wiTH SKI~, EYES CR MUCOUS MEMBRANES 

MEDICAL COND. AGGRAVATED BY EXP: DATA NOT AVAILABLE. 
ROUTES OF ENTRY••••••••••••••••: INHALATION, INGESTION OR SKIN CONTACT. 
CARCINOGENICITY••••••••••••••••: SEE COMMENTS, SECTION x; IF NO INFORM-

ATION APPEARS, THE MATERIAL IS NOT LISTED AS A CANCER CAUSING AGENT. 
EMERGENCY FIRST AID••••••••••••: 

GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE 
SKIN: WASH THOROUGHLY WITH SOAP AND WATER 
EYES: IMMEDIATELY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 MINUTES 
OUST INHALATION: REMOVE TO FRESH AIR 
INGESTION: IF CONSCIOUS, INDUCE VOMITING 

SECTION VI - REACTIVITY DATA 
STABILITY••••••••••••••••: YES 
CONDITIONS TO AVOID ••••• : 

-VERY HYGROSCOPIC WITH GENERATION OF HEAT 
MATERIALS TO AVOID ••••••• : ( ) WATER ( ) ACIDS 
( ) BASES { ) CORROSIVES { ) OXIDIZERS 
(X) OTHER (SPECIFY)-HYDROXYLAMINE 
HAZARDOUS POLYMERIZATION.: CATA NOT AVAILABLE. 
HAZARDOUS DECOMPOSITION •• : -SOX 

SECTION VII - ENVIRONMENTAL PROTECTION PROCEDURES 
SPILL RESPONSE: 

-TAKE UP AND CONTAINERIZE FOR PROPER DISPOSAL 
WASTE DISPOSAL: TO BE PERFORMED IN COMPLIANCE WITH ALL CURRENT LOCAL, 

STATE AND FEDERAL REGULATIONS. 

SECTION VIII - SPECIAL PROTECTION INFOR~ATION 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION: 
-MATERIAL SHOULD BE HANDLED OR TRANSFERRED IN AN APPROVED FUME HOOD 

OR WITH ADEOUATE VENTILATION 
PROTECTIVE GLOVES (NEOPRENE, PVC OR EQUIVALENT) SHOULD BE WORN TO 

PREVENT SKIN CONTACT 
SAFETY GLASSES WITH SIDE SHIELDS SHOULD BE WORN AT ALL TIMES 

SECTION IX - SPECIAL PROTECTION INFORMATION 
MSDS-CX2205 PAGE # 02 
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HANDLING & STORA~~ ,.: 
-KEEP CONTAINEF\., _ _.rlTLY CLOSED 

STORE IN A COOL, DRY AREA 
DO NOT BREATHE DUST 
DO NOT GET IN EYESt ON SKIN OR ON CLOTHING 
DO NCT TAKE INTERNALLY 
WASH THOROUGHLY AFTER HANDLING 

WORK/HYGIENIC PRACTICES: WASH THOROUGHLY AFTER HANDLING. DO NOT TAKE 
INTERNALLY. EYE WASH AND SAFETY EQUIPMENT SHOULD BE READILY AVAILABLE. 

SECTION X - OTHER INFORMATION 
COMMENTS•••••••••••••••••: 

-TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PRODUCE 
ADVERSE MUTAGENIC AND REPRODUCTIVE EFFECTS 

* DECOMPOSES 

REVISION HISTORY ••••••••• : 08/01/Blt N/A 
DC T 2 7, '8 7 

N/A = NOT AVAILABLE: 

REV. 6/87 

MSDS-CX2205 PAGE # 03 
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MATERIAL SAFETY DATA SHEET • 
IJ 

• 

1D~:FID.T100 

Na:rne: 
At•$fll'':'S01 \i@nc 
i:rt:Qne.:;~ . 

5 \'":10f'\ V!'tS : 

Tric"'.ic::-otr:fllloroet)iane 
R- 11 3, FC- 1 1 3 

CAS Na:r.e: 
E~hane, 1,1 ,2-Trichloro-1 ,2,2-Trifluoro 

JIU ~~fact~~e~/Distrib~:or: 
E. 1. du Pont de Nemou~s & Co. (Inc.) 

IJ Acidress: 
F~eontl ?:oc•.JCo:s Division 
~i~in~:on, DE 19898 

11 ~SI CAL n:..:A 

I) Pcilin£ Point( 0
F): 117.6 

Cher.:ical F~i~y: 
Halo~~.a:ed Hydrocarbon 

Fornn.:la: 
CC1 2FCC1F2 

CAS Re2.is:r" No. 
76-13-1 • 

Medical r.~erge~cy Phone: 
(800) 4k 1-3637 

7":-r.s?Q::-:a:ion r.~enencv Pnone: 
CH~ (~00) ~24-9300 

Pe::-cent Volatile by Volume: 100~ 

Densi:y: 1.57 ~Icc @/77°F Va?Qr Pressure: 33~ ~ ~/77°F 

~Va?Or De~s~:y (Ai::- • 1): 6.5 Solubility in H2o: 0.02: hy wt.@ 77•F 

I) :H lnfo~a~ion: 
ron: L1.qu1d 

IJ Color: Colorless 

~.t..:AR~S a::tP')~~:7S 

Eva?Qr~tion Rate (CC1 4 • 1): 0.1 

Appearance: Clear 

Odor: ~li~~t Ethereal Odor 

IJ~·.aar-ial(s): 
:ric~lorotrifluoroe:hane 

A;lproxirnate "t 
100 

l)~..l.:.!.Rm~S REAC:IV!TY 

!=:a'::lility: 
JU'~:erial is ~ta~le. 

I) 

D 

Howeve-r, a\'::ic or-en !!a.-:1es a.id hi·.o.=-. t~:;e::-a:i.lr~s. 

.... c• • • ,. 1 ... t· 1 ,,., .. !• • ,.,,. ·t •·•• a•, '' ·• •:•: •: ·•·• • :•• ;·• •= 1 
•••·••·:~···~··••·•'"f.•• ····~···~····•• ···•- ·•·· r ••• ~ ··••• I 
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lncompat ibi li ty: 
Alkali or alka~i~e ear:h metals - po~ered Al, Zn, Be, etc. 

De:::om?Os it ion: 
~.~s co:r.r;>~..o."1d ca."'' be deco:7:-;x>sed by hi2lo) tenpera:·..:res (ope;! fl.nes. gl0'--:n2 me:a~ 
sur:aces. etc.) for.r.~n~ hydrochloric and hydrofluoric acids - possible ca:~~Y~ 
halides. 

Pol~e::zation: 
~ill not oc:·..:r 

f~ash Poin:: 
None 

~:oi~i:icn 7~?er3ture: 
Not De:e~ined 

A~tode:::~?Osition T~rature: 
Not Dete:-:nined 

Fire ~"''d Ex?losion: 

Method: 
TOC 

fla::n~le limits in Air, : by Vol. 
lD~r : Non fl .r!r..a ~ 1 e 
L??er: Nor.f:a:::tnable 

Drur.s may r..J?t'..lre under fire conditions. Oecoc:?Qsition may occur. 

Ex: in1zuisl'-.ing. ~le.: ia: 
t-;on:lar:r.:a~le 

s~ecia: FirP. Fi2~tin~ lns:~tions: 
S~lf-contained breat'!"lin2. a?pa:-atus (SCBr\) may be n~quired if dr..rns r.Jt>t'..!:-e, a.T'IC 
conten:s are S?illed under fire conditions. 

Inhalation: Va;>or is heavier than air and ca.-, c.n.:.se su!focaticr.i by reduci~~ 
oxy2en availa~le for breathinsz.. Breathin2. hig!i c:mcen:rations of va?Or may 
ca•.Jse li£.'1t-headedness, giddiness, shortness of breath, and may lead to 
narcosis. cardiac irre2,ularities, unconsciousness or death. LC 50 Rats 52,000 
p;r.:/l. h:s. 

~:cte: ln sc:-ee~in2 studies with experi:'nental a:"limals, exposure at a??t'Oxi
r.:a:ely snon F?Tl (v/v) and above. folloued by a lar£e intrave;'!OUS epinep~rine 
c~a:le~~e. has induced serious cardiac irre~ularities. 

s~·i~ · ::('): a c::rosi\·e or irrita!'lt af:er si:~~~e ccnta::t; ho...:ever. re<Jeatec lie·.;:: 
co:-.:a::: c:.-. c.:r;se de!~t:tin2. of the s~·.~:~ resul:ir.e in irrita:ion. This r.:a.ter~a~ 
:~ y:-:-:·~· .. ..:.~~;r"""~t-C throU£h the skin (R.a'">hit ;.:_;:; >1 1.000 m~?,/kg). 
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Eye: Liquid contact can cause disc~fort. usually no ext~ded effec:. 

Oral: Alt.ho\l2.h oral toxicity is lo\.7 {1.1> 50 Rat 43000 n:~/k;t1. inF,estion of 

FC-113 is to be avoided. 

PEL (OS'rlA) , . 01)0 p!r.1 

n.ve 'NA (ACGlH) 1 . 000 P?D 

Safety Precautions: 
Avoid breat.''liru!. vapors ~ prol~ed skin exposure. Use only in '-~ell ventilated 

area. 

First A!d: 

lnhalation: Remove to fresh air. call a physician. lf not brea:~i~~. ~ive 
artificial respiration, preferably mouth-to-mo~th. lf breathin~ is diffic~t. 

Jl,ive oxyrr,en. r:o not P,ive e"?ine?hrine or similar dt"U£s. 

Note to Physicia~: Becaus~ of a possible increased risk of elicitinrr, cardiac 

dysryt~ias, catechol~ine dru£s, such as e?ine?hrine, should be considered only 

as a last resort in life threatenin~ erneri,encies. 

Eye: In case of contact, i.mnediately flush eyes \lith plenty of .... oar for at 
least 15 minutes. Call & physician. 

Skin: Flush \olith water. Get medical attention if irritation is present. 

Oral: No specific intervention is indicated as the c~?Ound is not likely to be 

ha:z.ardoc..s bv ini,estion. ~er, consult a physician ii necessa:-y. to no: 
induce vomitin~ as the hazard of aspirating the material into the l~is is a 
~reater hazard than al~ng it to progress thro~h the intestinal trac:. 

't"e:ical Condi ':ior.s-"Possibl v m-:-avated bv E.:cosure: 

IJ Cardiovascular Disease: See P:incipal Hazards: lrliala: ion Sec:ion. 

q 

II 
q 
I) 

II 

O:~er Health Hazards: 

Freon~ 113 is not listed as a carcino2,en by !ARC, h"7P or OSHA. &sec ro a:;i~al 

studies ar.d h\r.\an experiences this floorocarbon poses nn ha:z.arc to rr.a.; re:.a: ~ve 

to systenic toxicity, carcino~enic:ity, muta~enici ty, or te:-atoge!".ici ~v .... ~.e:1 
occu?ational exposures are below its TL~. 

Generally Applicable Control Measures: 

!'o~al ventilation for standard manufac:urin2. proce::!\.l!'es is P.e:iera: 1..,. a::!e~·.A:e. 

l.oc;~: exhaust sho1.1ld be used ....hen lar2,e amounts are releaserl. ~'rc~.a...;i:a! 

v~,tllation should he used in low places. 
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( Personal Protective Equijl1'le:'it: 

~tvl 2~oves should be used to avoid prolon2ed or repea:ed ex?Osure. Ch~ical 

splash go~les should be available for use a.s needed to prP':e~: eye contact. 
Uncle: nor:::al mam..::act·Jrin2. condi.tior.s no respiratorj pro:ection is re~ired ....t.e:~ 

usin2 this produc:. Self-contained breathin~ appara:~ (SC~) is required if a 
lar~e spi:l occurs. 

Spill. Leak or Release: 
Ventilate area. Do not flush into se~rs. Dike spill. Collect on absorbent 
material and transfer to steel dr~s for recovery or disposal. Comply ~th 
federal, state and local re2,ulations on reportin~ releases. 

lJa~te Disposal: Comply ._'"it~ federal. state and local re2'.!lations. Renove to a 
pe~itted ._e5te disposal facLlity. EPA Hazardous Waste ~s. FOOl and F002 may 
apply to waste materials. 

SHIPPING IN:OR.v.ATION 

tornestic - Othe:- Than Air (00!) 

Proper Shippin2 Name ~t Regulated 

( l~te~a:i~.al ~ater or Air (L~'lCAO) 

( 

Proper Sh i ?? in~ Name 

O:~er !~fo~ation 

Shippin2. Containers 

Stora~e Conditions 

Da:e Revised: 10/85 

~t Reg-.!la:ed 

Druns, tank tnx:ks, tank cars 

Clean, dry area. Do not heat 

Pe:-son responsible: 't'. 0. Armstron2,. c&P Dept., Freon~ Produc:s tab, 
Oiest:nut R\.ln, Bld~. 711, '\.Jilmin2,ton, 0£ 1989R 
(302) ~99-3R~7 or (302) 999-433~. 



J.T.BAKER INC 22 RED SCHOOL LANE, PHITT .iBURG, NJ 08865 

M A T E ;, ."\ L S A F E T Y D A i S H E E T 

24-HO~ EMERGENCY TELEPHONE -- (2()i) 859-2151 

CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER i (800) 424-8802 

A5724 -02 
EFFECTIVE: 11/03/86 

AMMONIUM CHLORIDE PAGE: 1 
ISSUED: 11/11/88 

=============================================================================== 
SECTION I - PRODUCT IDENTIFICATION 

=============================================================================== 
PRODUCT NAME: 
FORMULA: 
FORMULA WT: 
CAS NO.: 
NIOSH/RTECS NO. : 
COMMON SYNONYMS: 
PRODUCT CODES: 

NH4CL 
53.49 

12125-02-9 
BP4550000 
SAL AMMONIAC 
0667,0666,0660 

=============================================================================== 
PRECAUTIONARY LABELLING 

=============================================================================== 
BAKER SAF-T-DATA(*) SYSTEM 

HEALTH 1 
FLAMMABILITY 0 
REACTIVITY 0 
CONTACT 1 

P~7.ARD RATINGS ARE 0 TO 4 (0 = NO HAZARD; 

. JRATORY PROTECTIVE EQUIPMENT 

SAFETY GLASSES; LAB COAT 

PRECAUTIONARY LABEL STATEMENTS 

CAUTION 

SLIGHT 
NONE 
NONE 
SLIGHT 
4 = EXTREME HAZARD) . 

MAY CAUSE IRRITATION 

DURING USE 
HANDLING. 

MAY BE HARMFUL IF SWALLOWED 

AVOID CONTACT WITH EYES, SKIN, CLOTHING. WASH THOROUGHLY 

WHEN NOT IN USE KEEP IN TIGHTLY CLOSED CONTAINER. 

SAF-T-DATA(*) STORAGE COLOR CODE: ORANGE (GENERAL STORAGE) 

AFTER 

=============================================================================== 
SECTION II - HAZARDOUS COMPONENTS 

=============================================================================== 
COMPONENT % CAS NO. 

AMMONIUM CHLORIDE 99-100 12125-02-9 

================================================================================ 
SECTION III - PHYSICAL DATA 

~-==================================
===================================~

======= 

LING POINT: N/A 

MELTING POINT: 338 c ( 640 F) 

VAPOR PRESSURE (t-!M HG) : N/A 

VAPOR DENSITY(AIR=l): N/A 



SPECIFIC GRAVITY: 1.53 
(H20=1) 

ORATION RATE: 
r"BUTYL ACETATE=l) 

N/A 

SOLUBILITY(H20): APPRECIABLE (MORE THAN 10 %) % VOLATILES BY VOLUME: 0 

Ar~EARANCE & ODOR: WHITE CRYSTALS OR GRANULES. ODORLESS. 
=============================================================================== 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
=============================================================================== 
FLASH POINT (CLOSED CUP N/A 

FLAMMABLE LIMITS: UPPER - N/A % 

NFPA 704M RATING: 1-0-0 

LOWER - N/A % 

FIRE EXTINGUISHING MEDIA 

USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE-FIGHTING PROCEDURES 

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE MODE 

TOXIC GASES PRODUCED 

AMMONIA, HYDROGEN CHLORIDE 
=============================================================================== 

SECTION V - HEALTH HAZARD DATA 
=============================================================================== 
'~'"t<:RE IS NO PEL VALUE ESTABLISHED FOR THIS PRODUCT. 

( 
~SHOLD LIMIT VALUE (TLV/TWA): 10 

SHORT-TERM EXPOSURE LIMIT (STEL) : 20 

TOXICITY: LD50 (ORAL-RAT) (MG/KG) 
LDSO (IPR-MOUSE) (MG/KG) 

MG/M3 

MG/M3 

PPM) 

PPM) 

1650 
485 

CARCINOGENICITY: NTP: NO !ARC: NO Z LIST: NO 

EFFECTS OF OVEREXPOSURE 

OSHA REG: NO 

INHALATION OF DUST MAY CAUSE IRRITATION TO UPPER RESPIRATORY TRACT. 
CONTACT WITH SKIN OR EYES MAY CAUSE IRRITATION. 
PROLONGED SKIN CONTACT MAY CAUSE DERMATITIS. 
INGESTION MAY CAUSE NAUSEA AND VOMITING. 
INGESTION MAY CAUSE IRRITATION AND BURNING TO MOUTH AND STOMACH. 

TARGET ORGANS 

NONE IDENTIFIED 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 

NONE IDENTIFIED 

TES OF ENTRY 

INHALATION, INGESTION, SKIN CONTACT, EYE CONTACT 
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EMERGENCY AND FIRST AID P'ROCEDURES 

INGESTION: IF SWALLOWED AND THE PERSON IS CONSCIOUS, IMMEDIATELY GIVE 

LARGE AMOUNTS OF WATER. GET MEDICAL ATTENTION. 

INHALATION: IF A PERSON BREATHES IN LARGE AMOUNTS, MOVE THE EXPOSED 

PERSON TO FRESH AIR. GET MEDICAL ATTENTION. 

EYE CONTACT: IMMEDIATELY FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 
MINUTES. GET MEDICAL ATTENTION. 

SKIN CONTACT: IMMEDIATELY WASH WITH PLENTY OF SOAP AND WATER FOR AT LEAST 
15 MINUTES. 

=============================================================================== 
SECTION VI - REACTIVITY DATA 

=============================================================================== 
STABILITY: STABLE 

CONDITIONS TO AVOID: 

INCOMPATIBLES: 

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

MOISTURE, HEAT 

STRONG OXIDIZING AGENTS, STRONG ACIDS, STRONG BASES, 
MOST COMMON METALS, 
BROMINE TRIFLUORIDE AND TRICHLORIDE, 
SILVER AND SILVER CO~~OUNDS 

DECOMPOSITION PRODUCTS: AMMONIA, HYDROGEN CHLORIDE 

=============================================================================== 
SECTION VII - SPILL AND DISPOSAL PROCEDURES 

=============================================================================== 
STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 

WEAR SUITABLE PROTECTIVE CLOTHING. CAREFULLY SWEEP UP AND REMOVE. 

DISPOSAL PROCEDURE 

DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL 

ENVIRONMENTAL REGULATIONS. 
=============================================================================== 

SECTION VIII - PROTECTIVE EQUIPMENT 

=============================================================================== 
VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET 

TLV REQUIREMENTS. 

RESPIRATORY PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATION 
CONDITIONS EXIST. IF AIRBORNE CONCENTRATION 
EXCEEDS TLV, A DUST/MIST RESPIRATOR IS 
RECOMMENDED. IF CONCENTRATION EXCEEDS CAPACITY OF 
RESPIRATOR, A SELF-CONTAINED BREATHING APPARATUS 
IS ADVISED. 

EYE/SKIN PROTECTION: SAFETY GOGGLES, RUBBER GLOVES ARE RECOMMENDED. 

SECTION IX - STOH.AGE AND HANDLING PRECAUTIONS 

=================================:==============
==~============================= 

c~F-T-DATA(*) STORAGE COLOR CODE: 

~CIAL PRECAUTIONS 

ORANGE (GENERAL STORAGE) 

KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FOR ANY GENERAL CHEMICAL STORAGE 



AREA. 
ISOLATE FROM INCO! ~BLE MATERIALS. 

=======================-~===========================~========================== 
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

:=========================================================================== 
~STIC (D.O.T.) 

PROPER SHIPPING NAME 
HAZARD CLASS 
UN/NA 
LABELS 
REPORTABLE QUANTITY 

INTERNATIONAL (I.M.O.) 

PROPER SHIPPING NAME 

AMMONIUM CHLORIDE 
ORM-E 
NA9085 
NONE 
5000 LBS. 

CHEMICALS, N.O.S. (NON-REGULATED) 
=============================================================================== 
(*) AND (R) DESIGNATE TRADEMARKS. 

N/A = NOT APPLICABLE OR NOT AVAILABLE 

THE INFORMATION PUBLISHED IN THIS MATERIAL SAFETY DATA SHEET HAS BEEN COMPILED 
FROM OUR EXPERIENCE AND DATA PRESENTED IN VARIOUS TECHNICAL PUBLICATIONS. IT IS 
THE USER'S RESPONSIBILITY TO DETERMINE THE SUITABILITY OF THIS INFORMATION FOR 
THE ADOPTION OF NECESSARY SAFETY PRECAUTIONS. WE RESERVE THE RIGHT TO REVISE 
MATERIAL SAFETY DATA SHEETS PERIODICALLY AS NEW INFORMATION BECOMES AVAILABLE. 
J. T. BAKER INC. MAKES NO WARRANTY OR REPRESENTATION ABOUT THE ACCURACY OR 
C~MPLETENESS NOR FITNESS FOR PURPOSE OF THE INFORMATION CONTAINED HEREIN. 

( 

i 
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rYRIGHT 1988 J.T.BAKER INC. 


