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BACKGROUND

The improvement of Composition B is focused on eliminating its potential for set-
back induced inbore explosions in large caliber gun systemes. The approach being
followed is to provide an improvement at each of four steps (flaws, mechanical
properties, ignitability, and reaction rate) in order to reduce the probability of the incident
progressing through the sequence of events that would lead to an accident rets 1 and
2). Success in this endeavor would make a Composition B type formulation acceptable
in new high performance projectiles in addition o reducing its vuinerability to many
other hazard situations.

An important part of this program is to modify the physical properties of Composi-
tion B in such a manner that its mechanical response (during launch) to a flaw induced
collapse, fracture, or shear would be less likely to stimulate ignitions that result in inbore
explosions. It has been demonstrated that Composition B's ability to resist fracture can
be increased by a factor of threa (refs 1 and 2). However, the work of Machacek et al.
(ret 3) suggests that making the explosive maleable with TNT miscible chlorowaxes is
an approach that should also be considerad.

APPROACH AND OBJECTIVE

It is presumed that inbore explosions require a flaw of sufficient magnitude at or
near the base of a projectile that, because of the explosive’'s mechanical propenties,
permit sudden deformation of the structure in response to ineftial setback forces of
faunch. This sudden deformation (collapse, shear, fracture, whatever) is responsible for
the developmaent of an initating hotspot through friction or adiabatic compression. The
properly of interest here is the mechanical beh: sior of cast TNT or Composition B
during high speed pressurization at the interface of a flaw site. The behavior cf the
explosives under thase conditions is indicative of the heat energy that can be developed
by dynamic mechanical deformation. This deformation can be quantitied thereby
providing valuss that can be used to evaluate the potential ior machanically induced
ignition of modified TNT and Composition B formulations.

Cast Composition B and TNT are porous structures (refs 1, 2, and ). Rapko (ref 5)
suggests thal the microvoids in these structures are created as the TNT freezes out
from the malt. Volume differences between the solid and its meit cause crystals of TNT
1o separate from each other duning crystallization leaving spaces batween them. He
further suggests ihat these spaces can be filled with TNT miscible additives that would
modify mechanical properties and shock sensitivity, as was observed vy Machacek,
when chiorowaxes were added tec Compaosition B (ref 3).
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~ Chlorowaxes are a family of compounds, among others, that are miscible with TNT.
This miscibility is the reason for this study. When TNT is melted these types of com-
pounds distribute themselves uniformly throughout the meit on a molecular level.
Microscopic examination suggests that when the meit freezes the TNT still crystallizes
out in its normal manner as TNT. The additive, generally but not necessarily, a liquid,
separates from the TNT filling the spaces created by the explosive’s liquid or solid
volume differential. This interpretation suggests several possible benefits. A iiquid,
coating each crystal and filling naturally cccurring microvoids within a casting has the
potential of functioning as a lubricant allowing crystals of explosive to slide past each
other with a less than normal buildup of thermal energy. Secondly, it is guite conceiv-
able that an additive filling up the pore structure and wetting individual crystals of TNT
and RDX may act as an energy absorber which would increase the minimum ignition
energy requirement and make the explosive less vunerable to hotspot initiation. Filling
the empty spaces of porosity in Composition B should also provide a means of controi-
ling shock sensitivity (an important consideration in sympathetic detonation hazards). It
is well known that porosity (a function of density) provides ignition sites, whose dimen-
sions and numbers patticipate in determining an explosive’s level of sensitivity to shock.

This work is directed toward evaluating the effect of chlorowaxes, as repre-
sentatives of TNT miscible additives, on the mechanical behavior and shock sensitivity
of TNT and the explosive ingredienis of Composition B to determine whether or not the
modifications made would be beneficial.

PRODECURE AND RESULTS

Chlorowaxes are expected to impart a structural piasticity to castings of TNT and
Composition B. To observe this property, hardware based on the design of the activator
tast was fabricated (fig. 1). An excess amount of explosive is cast in the center of a
sieal sample holder. The normally occurring irregular surface and piping cavity is
machined fiat 10 feave a peilet 0.300-inch long by 0.502-inches in diameter. This sur-
face is placed against a steel punch containing a 0.250-inch diameter orifice which
rapresents an open ended flaw for the explosive 1o be deformed through. The pellet,
tioating between two punches, is pressurized by the action of an air powered hydraulic
Miller press, delorming and driving the explosive through the orifice in a manner reiated
1o its machanical properties. The exposive's behavior in response to the applied forces
is monitored with a piezo force gace whose cutpul is recorded with a Nicolet Explorer I
digital oscilloscope. Ideally, rara travel should also be monitored duting pressure
loading. In lieu of this, a nonfragmenting ngid body and control formulation provide
points of reference.

The experimental TNT and Composition B formulations were made with three
chlorowax compounds (see appendix), identified as follows:




Code Chlorowax Chemical formula

A 45Lv C,,H,,Cl,
B 57-60 C,,H,,Cl,
C 70-200 C,H,Cl,

Each of the chlorowaxes was incorporated with TNT or RDX and TNT to make the
following modified TNT and Composition B type formulations.

TNT 97.5% 95.0% 90.0%
Chlorowax 2.5% 5.0% 10.0%
RDX 60.0% 60.0% 60.0% 60.0%
TNT 39.0% 38.0% 36.0% 30.0%
Chilorowax 1.0% 2.0% 4.0% 10.0%

Each exparimental formulation is identified with its chlorowax leiter code and the
percentage used in the fonmulation. In the experimental Composition B type formula-
tions as quantity of RDX was held constant at 50% while the amount of TNT compen-
sated for the chlorowax content. 100% TNT was the control for the modified TNT
formuiations and RDX and TNT (60/40) for the experimental Composition 3 type tor-
mulations. Regular Composition B with petrolite wax, RDX/TNT/wax (60/39/1) is treated
as an additional experimental formulation in the analysis.

A represenalive pressure versus time load cell response is shown with the figures
for each of the twenty-two experimental formulations (dotted lines). Superimposed with
the tes! is the appropriate control, and for reference the behavior of a nonfragmenting
rigid solid. Examples of tests on modificd TNT are shown in figures 2a through 2i and
those for the experimental Composition B type formulations are shown in figures 3a
through 3m.

The data as presented above provides a subjeclive impression of the eftect TNT
miscible additives can have on TNT and the ingredients of Composition B (RDX/TNT).
In order to consoiidate, quantity, and also provide some siatistics b7 information re-
corded for all the tests was computer processed. Each test was differentiated with




respect to time and the results integrated with respect to the applied load to the pres-

sure where total collapse of the structure through the orifice takes place (MPaZ/sec).
Without 2 measurement of ram travel for evaluation of stress versus strain the numbers
generated must be examined with caution. They can be used to compare the effect
additives have on cast bodies for similar behavioral relationships, however, if a transi-
tion in the mechanism of collapse takes placs, i.e., fracture to plastic flow, the values
bridging the transition cannot be validly compared. With this proviso, the relative effect
chlorowaxes have on castings of TNT is shown in figures 4a through 4c. The solid bar
is the averaga, and the dotted lines span the error limits. The effect these additives and
also Petrolite ES-670 wax have on the ingredients of Composition B (RDX/TNT) is
shown in figures 5a through 5¢. The RDX/TNT formulations with 10% additives are not
included because a transition to plastic flow had occured.

If TNT miscible additives recduce pore volume, it is expected that the explosive’s
sensitivity to shock initiation would aiso be reduced The modified TNT formulations
and Composition B1, with appropriate reference controls, were therefore tested for
sensitivity to shock initiation with a slapper shock generator (refs 6 and 7). The tester
uses energy stored in a low inductance capacitor system to propel a 2-mil mylar flyer
plate to impact an explosive specimen wnich is pressed or cast within a steel sample
holder (0.144 in. ID x 0.125 in. long). The fiyer plate produces a shock profile in the
sample under test. A linear relationship over the range of the tester between the shock
generated depth of dent produced in a lead plate and the voltage on a charged 14.5
mid. capacitor, thereby allowing this analog voltage io represent the shock energy is
shown in figure 6. A 15-shot Bruceton up and dowr procedure is used to determine the
50% probability of a response to an analog of shock pressure stimulus {volts).

in order to demonstrate that shock sensitivity can be directly related to pore volume
(a function of density) figure 7 is included. I shows a linear relationship, with a 0.998
correlation coefficient, for the effect of density of the analog of shack sensitivity for 5
micron RDX. With this as background, the shock sensitivily related data tor TNT and its
modifications are shown in ligures 8a through 8¢ and the experimental formulation
Composition B1 is shown in figure 9 with regular Composition B for reference.

RESULTS

An examination of the pressure versus ume deformation curves will show that the
controls, standard TNT and the expicsive ingredients of Composition B (RDX/TNT,
69/40). track the behavior of 2 ngid body until a sudden collapse ol the structure into the
orifice takes place. Examination of the fragments showed that the entire structure of the
peliets had been puivenzed almoest as i it had been qrourd with a mortar and pesiie.
Even the portion that had been reconsolidated by the continued trave!l of the ram was
unsiructured. weak, and very porous. Reguiar Composition B also tracks the behavior
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of that rigid body, but the presence of the 1% Petrolite wax additive lowers the pressure
at which breakup occurs. The reconsolidated fragments are also weak and porous, but
show signs of structure and body. The presence of the wax seems to function as a
binder for the pulverized reconsolidated fragments that subjectively appears to make
the material less porous in comparison with the control, RDX/TNT (60/40).

The chlorowaxes modified the mechanical behavior of TNT as expected. With
modest amounts (2.5%), the modified matarials tracked the behavior of 100% TNT and
the rigid solid. The additives appeared to function as lubricants in the castings which
reduced the pressure required to collapse the peliets through the orifice. As additive
quantities are increased further reductions are expenienced, however, a plasticity in the
mechanism of collapse is indicated.

The chlorowaxes did not perform in the same manner when RDX was added to
TNT/chlorowax to make various Composition B type formulations. The chlorowaxes in
1%, 2%, and 4% concentrations did not change the mechanical behavior of the ex-
perirtnental formulations in a significant manner with respect to each other and regular
Composition B. Only with excessive 10% additives was a marked change in mechani-
cal behavior observed. The collapse mechanism through the orifice had changed from
a fracture type to plastic flow and this stiongly pointed out thie potential for a serious
hazard situation.

The loading rate induced stresses experienced by the explosives in these experi-
ments are very modest when compared with the stresses that can be induced in the
base of a projectile during gun firings. Even 30, each of the RDX and TNT formulations
with 10% chlorowaxes exhibited evidence of a possible ignition. Cemntered at the base
of all pellets, reconsolidated from the crushed fragments, was a burn spot. The crushed
material had a damp appearance and consistency of play dough and it is suggested
that under dynamic loading the nature of the matenal, ac influenced by additives, can
block out air flow thereby concentrating air volumes for heating by adiabalic compres-
sion. {f this interpretation is comrect then it tollows that the chlorowax formulations with
lesser concentrations are also subject to this adiabatic compression hazard; it is merely
a matter of degree thal would be exposed by higher lpading rales.

Carrying out this argument one step further points the finger of responsibility for
inbore explosions at the presence of wax in Composition B. ' : crushed matenal and
behavior duning breakup and recompaction appear to be wirtually identical with the
formulations where chicrowaxes were substitued for wax. And it, as suspected. ihe
presence of these matenals contribute io making the RDX/TNI more vunerable o
heating through adiabatic compression then 50 {00 couid the wax.

The development of these suspicions should change the direction oi the work laken
in the Composition B improvement proegram. The potential for an inbere hazard situa-
lion appears t0 be associated more with its characlernstics when broken and crushed




than with the nature of the originai casting. Without any additives there is a loosen:ss
to a pulverized compacting body of RDX/TNT (60/40) that, it is suggested, is more
capable of absorbing and distiibuting a preceeding (collapsing) bubble of air throughout
the material . The preserice of additives of any type investigated thus far (including
wax) appears to function as a binder for this pulverized material making it less perme-
able to a flowing from a bubble in compression, thereby concentrating the air for
adiabatic heating.

Inbore ignition of Composition B can occur within either of two specific time frar- -5:
during the time of material breakup or afterwards, or during compaction of the tag-
mented material. The expariment, as conducled here, doas not addrass th.. .8 two
areas of concerr. Only a subjective impression of material behavior after breakup is
obtained from visual examination and the character of the load trace, i.e., jagyac versus
smooth. For this evaluation the test fixture should be redesigned to deform an ex-
plosive pellet into a smaller fixed volume cavity. This test should be performed at
several pellet volume to cavity volume ratios while monitoring ram travel for the gerner-
ation of stress versus strain type data. Simuitaneously, a fast response themmally
isolated thermocouple or infrared microscope at the base of the cavity would measure
the temperature rise of the collapsing volume of air. In toial, this type of data should
provide the information necessary for evaluating the poteniial for an adiabatic compres-
sion hazard additives may have on castings of RDX/TNT.

it can be inferad froim the results of the shock sersitivity “slapper” test that miscible
additives can reduce pore volume and thereby provide a means to shock desensitize
RODX/TNT. This however is accomplished, as indicaied he:e. with the potential tradsol!
of making the explosive more sensitive 1o ignition through adiabatic compression. Al
this point in the Composition B improvement program it is time to take a step dackwards
and ask, is there a good reason for using wax or any other such matedal in Composition
B? The literature and discussions with colleagues did not produce a great deal of
experimental evidence supporting the use ol wax. Some waxes reduced the number of
rejects due to defeclive castings, bu! its major proven contribution 1o explosive safety
(refs 1 and B) is to slow the reaction rate of the explosive during the eardy stages of
combustion. However, this can be accomplished more efieclively with the reduction of
pore volume through pressure casting (refs 1 and 2) and orotecting the RDX with
precoated additives (rei 9).

The reduction of pore volume through pressure casiing appears o be a simple and
effective approach for improving qualily of castings and the safety of RDXTNT (80/40):
simultanecusiy addressing both the deftagation and detonsticn hazards of the explosive
and because no addilives are present to abe! ignition thiough adiabatic compression
Internal surtace areas and ignition routes (poroaity) are the pancipal contribytors to the
hazardous reaction rate (deflagration) of Composition B and therefore DDT. it the
microvoids of poro<ily could be totally removed from the explosive. it could oniy bum on
its exterior suriace with a burning rate exponant in the neighorhcod oi one. This is very




siow burning and would preclude inbore explosions in addition to preventing a transition
to detonation in any standard weapon system. However, the total elimination of
porosity would not be desirable. Microvoids in the structure provide necessary ignition
sites for the propagation of detonation. It is reasonable to expect that pore volume
could be controlled in the explosive as a function of the applied pressure during pres-
sure casting of thhe explosive melt. Hopefully, this would provide a balance between a
safe deflagration rate and adequate performance (detonation).

The sensitivity of RDX is the dominant parameter in hazard situations associated
with Composition B. |f after thorough evaluation of the effect pore volume has on the
relationship batween reaction rate, shock sensitivity, and performance it is felt that an
additional margin of safety is required, this can be provided by bonding a thin protective
coating on the surface of the RDX crystals (refs. 1, 2, 8, and 9).

A perfectly cast billet of Composition B that can not move or break up within the
projectile during faunch could be much more sensitive than it is without experiencing an
inbore explosion. Pressed PBX explosive fills fall into this catagory. A flaw of some sort
is necessary to precipitate the hazard, It is more important to improve cast quality and
eliminate the potential for flaws than it is to desensitize its ignition and burning
parameters. Conceivaply, pressure casting may also provide the opportunity to do so
by improving surface contact with the base and walls of the projectile while also displac-
ing or comprassing air bubbles. The concept should be tested (with special attention to
environmenta! caused cracking and creeping) on neat RDX/TNT before an attempt to
improve cast quality is made with additives such as HNS.

CONCLUSIONS AND RECOMMENDATIONS

This work develops the strong suspicion that adiabetic compression is the principal
ignition raechanism responsible for inbore explosions with Composition B and that it is
the presence of the wax in the explosive which abets the problem. It is believed that it
goes this because a flaw in combination with launch induced stress can cause the
material to be virtually pulverized, permitting the wax to function as a binder in the
reccmpacting powderlike fragments. This can make the fragments less permeable to
airiiow in the consolidating material, thereby confining the air for adiabatic heating. This
brings into question the concept and purposes for using wax or any other material with
cectings of RDX/TNT.

It is time to take a step backwards to determine if a safer Compasition B can be
made without the use of additives. It is suggested here that this may be accomplished
through odressure casting. Cast Composition B is a porous structure in which the pore
voluma controls reaction rate during simple burning, its shock sensitivity, and detonation




velocity. It would appear that this pore volurie can be manipulated and fine tuned with
pressure casting during solidification of the meted explosive, with the objective of
improving satety in DDT and SDT hazard sitvations. The concept of pressure casting
also has the potential of improving cast quaiity, thereby, mitigating the fundarnental
cause for the inbore explosion problem.
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Rigid Bodx & Standard TNT ve Test (dots)
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Riiid Body & Standard TNT ve Test (dote)
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Rigid Body & Standard TNT ve Teet (dute)
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Figure 3a. Regular Compostion B (wax)
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Rigid Body & RDN/TNT (60/4) ve Test
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Figure 3b. Comp A1 {60/33/1)
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Rigid Body & RDX/TNT (68/48) ve Test
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Figure 3c. Comp B1 (60/39/1)
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Rigid Body & RDX/TNT (68/48) ve Tast
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Figure 3d. Comp C1 (60/39/1)
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Rigid Body & RDX/TNT (60/4D) ve Test
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Figure 3e. Comp A2 (60/38/2)
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Rigizd Body & RDX/TNT (6B/4D) ve Tast
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Figure 3f. Comp B2 (60/3872)
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Rigid Body & RDX/TNT (68/4B) vs Test
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Figure 36. Comp C2 (60/38/2)
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Risid Body & RDX/TNT 60/48) ve Teot

48+

g L i i 1 1

'
TIE, Willsenconds

d i ] i 1

Figure 3h. Comp A4 (60/36/4)
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Rigid Body & ROX/TNT (62/40) ve Test
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Figure 3i. Comp B4 (60/36/4)
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Rijidd Body & RDX/TNT (68/40) ve Tast
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Figure 3j. Comp C4 (60/36/4)
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Rigid Body & RDX/TNT (68/48) ve Tast
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Figure 3k. Comp A10 (60/30/10)
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Rigid Body & RDX/TNT (68/48) ve Tast
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Figure 3. Comp B10 (60/30/10)
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Rijid Body & RDX/TNT (68/40) vs Taest
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Figure 3m. Comp C10 {60/30/10)
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Effact of Additives on tha deformation of TNT ua.hngo
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rigure 4a. 2.5% additives A, B, and C versus control (standard TNT)
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Effect of Additives on the deformation of TNT Castings
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Figure 4b. 5% additives A. B, and C versus conirol (standard TNT)
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Effect of Additives on the deformation of TNT Castings
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Figure 4c. 10% additives A, B, and C versus control {standard TNT)
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Figure 7. Density versus shock sensitivity for 5 u RDX
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OCCIDENTAL CHEMICAL
MATERIAL SAFETY DATA SHEET

MSDS NUMBER. M1204
MSDS DATE: 11-06-86

PRODUCT Name. CHLOROWAX 45LV

24 HOUR EMERGENCY PHOME: (718) 278-~7021

—

I. PRODUCT IDENTIFICATION

1 HEALTH HAZARD, 1 FIRE HAZARD. & @ REACTIVITY rating based on NIOSH
“ldentif ication System for Occupationally Hazardous Materials” (1974)

MANUFACTURER'S NAME AND ADDRZSS. Occidental Chemical Customer Service
Center. 545 East John Carpenter Freeway, Suite 1020.
Irving. Texas 75062 (Telephone 1-800-752-5151)

CHEMICAL NAME: Chlorinated Paraffin CAS NUMBER : 61788-76-9

SYNONYMS /COMMON NAMES : Liquid Chlorinated Paraffin

CHEMICAL FORMULA: Cy2H23C13 (Typical)

DOT PROPER SHIPPING NAME . NA

DOT HAZARD CLASS: NA

DOT 1.D0. NUMBER: NA HAZARDOUS SUBSTANCE . Na

il. HAZARDOUS INGREDIENTS

MATERIAL OR COMPONENT HAZARD DATA CAS NUMBER %
Crlorinated Paraffin PEL = None Establ ished ©1788-76-9 100
TLV = None Estab!l ished
({See Section V)

The matertal in this product 1s listed 1n the TSCA lnventory.
Not listed as carctinogenic by [ARC. NTP., QOSHA., ACGIH. See Section V.

. PHYSICAL DATA

BDILING POINT @ 760 o Hg. N/A product decomposes above 204°C

MELTING POINT. Pour Point -6S°F % VOLATILES 8Y vOL . N/A
VAPOR PRESSURE N/A PDENSITY AT 20°C. 1. 3% gmn/cc
EVAPORAT ION RATE (BuAc=1). NA VAPOR DENSITY (Airml). NFA

SPECIFIC GRAVITY (H2Qw= ) 1 998 @ 25°C
SOLUBILLITY IN Hp0 % 8Y WwWT Negligible

APPEARANCE aND CDOR Clear-to-1ignt amber liquid with a siight odor

pH NA

CAS - Tremcrs: AXehraet S4nsee Womber ND N2 et cridematee fouad o At Frplesie
L+ CLRA Rereatdig Erdaty-s Lamat K& - Bt apeieste

NE - AR Thogehgd Lamt Waips Tunest CTBE + Torprere Kecgewre Lavmnt

MRODTANT Thg AlErmItER T EEMRL NOTIT WP 8 AR SR SCI0SD ML L102600 BF (ST ML LGN (WMERAAE 274 € YRS ATE SLLLIANS T Fhe Tes
o 850 rredagge W0 WASRANTY CAGUARANTY EEXPOELE O MM (0 1S MATE MIAETIRG HXITAMARTE STAELUTY OO OTRERWSE The chiprmengs 3 ne
EkRed 8 B0 AT HTILGVE g4 2 N WMt anE (ERENERE BT At Nafiag a0 tIMegs OMar fettacr may - rvidie Eihet £ SECheer” ST B
SRS (DRSS ELIEEY MR 86 ABERRLS DOESAMT wT B0 PALEY 8 MO0 8 TS TSNS 13T RARET:Ng $NE '8 DIMSEES  tay
MErETNg 8% LEE MY The MBS DTy of (Mg xR IDMEe R L ECetTone W CH 9 o8 ot 30 g Sargnt el e cgASTRd &8 8
MLGIBEAEANGR LD Wint S SRy SICIEG AN B¢ WS So1 Faterst $UM o4 WAt e
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MSDS NUMBER. M1204 11-06-86
PRODUCT NAME . CHLOROWAX 45LV .

IV. FIRE AND EXPLOSION DATA

FLASH POINT: Nona under 204°C AUTOIGNITION TEMPERATURE . N/A
FLAMMABLE LIMITS IN AIR., % BY VOLUME- UPPER: Nonf lammable

LOWER: Nonf lammab le
EXTINGUISHING MEDIA: Fires 1involving this product are unltkely, but

should one occur, {1t may be controlled by carbon dioxide, dry
chemicals., foam, or water fog.

SPECIAL FIRE FIGHTING PROCEODOURES. Pressure-demand, self-contained
breathing apparatus should be provided for fire fightars 1N
buildings or confimed areas where this product 1s stored. This
product at high temperatures, releases hydrogen chloride gas.

Storage containers exposed to fire should be kept cool with water
spray tn order to pre ~nt pressure builld-up.

UNUSUAL FIRE AND EXPLOS.UN HAZARD. This product 1s nonf lammable and
mnonexplosive under normal conditions of use. Over-prassurization
of contatners will also occur f exposed to ex—cessiva heat. This
produc: flows freely when hot and should, therefore. be treated as
an o011 when exposed 1n a fire.

V. HEALTH HAZARD INFORMATION

HEALTH HAZARD DATA. Chliortmnated paraffins are a class of compounds
that are similarly manufactured. but vary in molacular structure by
carbon chai'n length and degree of chlorination.

The National Toxicology Program (NTP) has reportea *hat in recent
studies a Ciz2. 59% chlorinated paraffin 1n combination with
corn o011 caused tumors when farce fed at very high doses to rats
and mice over long periods of time. The NTP also reported that
a Cpa. 43% chlornated paraffin under the same condtitions caused
an \ncrease tn tumors only tn male mice.

RQUTES QF EXPQOSURE

INHALAT[ON Under normal! use conditions., this product 1S nontoxic.
howaver under stgnifrcant decompostt 10N condtitions.
mild-to-moderate irritation of the upper raspiratory tract can
occur due to evolut:ion of hydrogen chloride gas

SKIN CONTACTY May produce mild i1rrttation  which ts readily
reversible Not kmnown to bée a sens:it fzer

SKIN ABSORPTIUON Not readily absorbed through sk in

-EYE CONTACT May produce mild trangtitent irrttat ion

INGESTION Not axpected to produce toxic effects when ingested

EFFECTS QF QOVEREXPOSURE

ACUTE Nay proguce mitlg, revers:ble sk in and oyea trritat ion

CHRON[ O The torticity profile would suggest a3 slight hazard to those
chron ally expesed to this product The 1iver 18 the provable

larget organ. should massive systemic potsoniIng oCcur
EMERGENCY AND FIRST alD PROCEDURESD

EYES QBUECT 1S TO FLUSH MATERIAL QUT. THEN SEEK MEDICAL ATYENTION
IMMEDTATELY flush ayes with large amourts of water for at least (8

minutas. hoiding lids apart o ensure flushing of the antire eye
sur face Seek medical atiantign

SKIN wWasly contaminated areas «1th scap and vater Iy not use
sglivents for clieaning

INHALATION nder fire condttians, et cerson mut of contaminated
area tao fresh ate |¥ Droath'ng bhas stopped. rexuscitate andg
agminister OuygGen. 1f readily avar'lable Seak madical attenticn
irnediately

INGESTION NEVER give anything by mouth 1o an uNCONSC tous Dersen if
swa ! lowed . DO NOT { NDAXCE VOM I TING 13 voms ¢t ing cccurns
spontanacusiy . “eeD atrway claar Seek medgical attent 1oN
irmediately

KNOTES TO PrYSICIAN No skin senstttzation s assoclated with the

nangdling of tnts orocduct
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OCC1UENI AL CHEMICAL Page 3 of 4
MSDS NUMBER. M1204 11-06-86
PRODUCT NAME : CHLOROWAX 4SLV

VI. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTASILITY. Elevated temperatures and
strong alkaltes will promote the decomposttion of this product
The thermal decomposition 1§ a time/temperature relationship. At
normal room temperatures, decomposition is wvirtually ni1d. At

temperatures above 315°C, decomposit 1on is rapid with resultant
discoloration and hydrogen chloride release. This decomposition
does not present any fire or o >lostve hazard.

INCOMPATIBILITY. This product will deter iorate with subsequent
darkening and eventual decomposition when exposed to elevated
temperatures or strong alkalies. The presance of tron or zinc 1N
any orm will catalyze this deteriocration.

HAZARDOUS DECOMPOSITION PRODUCTS. Under fire condit tons, this
product will decompose to give off hydrogen chlor ide gas and traces
of fragmented short-chain hydrocarbons. Under these conditions,
sufficient hydrogen chloride 1s given off to necessitate the use of
self-contatned breathing apparatus. Held at 175°C for 4 hours,
thie product witll give off a maxymum of 0.5 weight percent hydrogen
chloride.

CONDITIONS CONTRIBUTING TO HAZARDQUS POLYMERIZATION. Not known tQ
polymerize.

Vil. ENVIRONMENTAL PROCEDURES

SPILLS OR RELEASES. I1f materal 18 sp1lled or released to the
atmosphere. steps should bSe taken to contatn ligqutids and prevent
discharges to streams or sewer systems, and control or stop the
loss of volatile materials to the atmosphere. Spi1lis or releases
should be reported., (f reguired to the appropriate local., state and
federal regulatory agencies.

DISPOSAL CR STORAGE . Clean-up acti'1on should be carefully planmned and

executed. Shipment . storage. and/or disposal of waste materials
are regulated and action to handle spillad or releasad materyals
must meaat the applicable rules If any question exi1sts, the

appropr tate agencires should be contacted to assure proper act ton
baeing taken.

VIiL. INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATICON REQUIREMENTS . No spectal ventiiation required under
mrormal  use Use local exnaust venti1lation where the procduct s
heataed Or mist. sSpPray. dusSt or vapor may be gaenerated

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY Resp tratory protection ts Aot reguired under normat
(93 1. ] Usa NIOSH/MSHA approved respiratory protection fallaowing
manufacturer’' s recommendations where mist, sSpray. cust Qr vapor may
bhe generataed and where the prochuct 15 heated

EYE Face shield and goggles or ccremical goggles should be we
where mis:. SEray or dust! may be generated or whare the pgroduct s
neated

GLOVES Impervious gloves should e worn Cotton gl'ovas have bean
r acommaended

CTHER CLOTHING AND EQUIPME".T Standard work clothing. Standard work
shoen Sroes that can Nnet bhe dcecontamingted should be discas-dedc
wasih contaminated clothing wtth Scar and water and dry UJefore
reuse Showoar and eyewash faciltties should De accessible

BIOLOGICAL No dpplicable methods

PERSONSL "&RE A FProcecdures aoplicable te total dcust or wmist  can
measL B exposure. the low vapor i essure minimizes 1088 Cur ing
samO l ing
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OCCIDENTAL CHEMICAL Page 4 .of 4
MSDS NUMBER: M1204 11-06-86"
* PRODUCT NAME: CHLOROWAX 45LV

IX. SPECIAL PRECAUTIONS

SIGNAL WORD: WARNINGI

STATEMENT OF HAZARDS:
MAY CAUSE IRRITATION

PRECAUTIONARY STATEMENTS:
Avoid contact with eyes, skin, and clothing.
vash thoroughly after handling.
Do not take intermally.
KEEP QUT OF REACH OF CHILDOREN.
See the Material Safety Data Sheet for more detailed information on
safe handling.

FIRST AID:
IN CASE OF CONTACT:

For eyes: Immudiately flush with plenty or water for at least 15
minutes, holding eyelids apart to ensure flushing of entire eve
csurface. If irritation persists., seek medical attention.

For skin: Wash with plenty of soap and water. remove contaminated
ciothing. If srritation persists. seek medical attentiton.

IF INHALED: Under fire conditions, get person out of contaminated
area to fresh air. If breathing has stopped, resuscitate and
administer oxygen, if readily available. Seek medical attention
immediately.

IF SWALLOWED: NEVER give anytning by mouth to an unconscious

Derson. If swallowed, DQ NOT INDUCE VOMITING. If vomiting
occurs spontaneocusly, keep airway clear. Seek medical attention
immediately.

IN CASE OF FIRE: Use pressure-demand, self-contained breatt tng
apparatus as this product. at high temperatures., releases hydrogen
chioride (HC1) gas.

IN CASE OF SPILL OR LEAK: Observe handl ing precautions. Leaks
should be stopped. Spille should be contained,. then cleanea up

using vacuum truck or absorbent material ancd removed 4o approved
waste disposal area.

STORAGE _AND DISFGSAL

STORAGE : To prevent deterioration. with subsequent discoloration and
possible decomposition with liberation of hydrogen chloriide gas.
Jtorage temperatures for this product should not excesed 66°C.

DIS”OSAL Package, store, transpor: and dispose of all clean-up
materials and any contarinaled equipment in  accordance with all
applicable federal, state. and local health and enviromnmental
regulations. Shipments of waste matnwrials may be subject to
manifesting requirements per applicable regulations. Appropriate
disposal will depund on the nature of the waste material and should
be performed by competent and properly peaermittted contractors
Ensure that all responsible faderal, state. and local agencies
receive proper notification of disposal.

DO NOT SWALLOW. FOR INDUSTRIAL USE ONLY. READ TECHNICAL ODATA
BULLETIN AND MATERIAL SAFETY DATA SHEET ON THIS PRODUCT SEFORE USING

FOR INDUSTRIAL USE ONLY LABEL 0QS1386M1204
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OCCIDENTAL CHEMICAL
MATERIAL SAFETY DATA SHEET

MSDS NUMBER: MBS5E6
MSDS DATE: 11-07-86

PRODUCT NAME : CHLOROWAX®57-60

24 HOUR EMERGENCY PHONE: (716) 278-7021

. PRODUCT IDENTIFICATION

1 HEALTH HAZARD, 1 FIRE HAZARD, & © REACTIVITY rat:ing based om NIOSH
"ldentification System for Occupationally Hazardous Materials” (1974)

MANUFACTURER'S NAME AND ADDRESS: Occidental Chemical Customer Service
Center, 545 East John Carpenter Freeway., Suite 1020,
Irving, Texas 75062 (Telepione 1-800-752-5151)

CHEMICAL NAME: Chlorinated Paraffin CAS NUMBER: 61788-76-9Q
SYNONYMS/COMMON NAMES: Ligquid Chlorinated Paraffin

CHEMICAL FORMULA: Ci3Hp2Clg (Typical)

DOT PROPER SHIPPING NAME: NA

DOT HAZARD CLASS: NA

DOT 1.D. NUMBER: NA HAZARDQUS SUBSTANCE . NA

Il. HAZARDOUS INGREDIENTS

MATERIAL OR COMPONENT HAZARD DATA CAS NUMBER %
Chlorinated Paraffin PEL = None Estab)ished 61788-76~-9 100
TLV = None Establ isihed
(See Section V)
The mater tal in this product +s listed in the TSCA Inventory.
Not listed as carcinogenic by [ARC. NTF, OSHA., ACGIH. See Section V.

. PHYSICAL DATA

BOILING POINT @ 760 mm Hg. WN/A VAPOR DENSITY [Air=1). N7A
MELTING POINT. N/A % VOLATILES BY VOL.. N/A
EVAPCRATION RATE (BuAc=1). N/A DENSITY AT 20°C. N/A
SOLUBILITY [N HaC % BY WT. Neagligible VAPOR PRESSURE. N/A

SPECIFIC GRAVITY (HpQ0=1) 1.33 @ 25°Cr25°C
LIGHT STABILITY. Discolors 1n sunlight

APPEARSNCE AND QOQOR Clear-to-light amber liqut'd with a slight odor

pH . NA

CAS - Chemty. AZorrect Serrco Num bee ND - Ko ratpvgat atgrmaton touad St st Jepishe
ML CSHa Fermusnitie €0 080 Lamit NA ¢ Netoagoicet’s

TRV + ACGIM Thrgahotd Lomit Valye Cutegat CORP + Cargacate Crgerurs Limit

WFORTENT The :algrm 1200 Srenealnd Rerg:n whig nzl JUErEntBes wat CIOCSIE ST (EMEtEn] 1ochttal CRIECH A8l 3/0 -3 trul 0AL 82Cir8te 19 1Se Sots
¢t el tromistye MO . ARRARTY OR GUARANTY EAPRESS ORIZAUIED 1S MADE REGARDING PERFCRMANCE STABLITY QA GTHERWISE ThA.g o fgrwgties & ogt
tA182008 13 B g1l rAZIuId 49 ‘D TRE Mpsagt 4R (SRGIOAS $1 w18 Rendl:ag 6Ad slerige  OtREr IL18°% Ty :Avgleg e1Rer 3 4E3-hgas! satels ot
OSHtErMance (SALICHI1ICAL  WRUS gur 1gERALLS! pargeansl sl B RERECY 18 ‘4IDEAE U CusthioAy 044r5-Ng tlp Rangiing 30d ytd Srocesuist tale
RIEATAY 473 ULE (HTHAT NG FHICOALGLIY 0 'R LuttEmAr KO ANEEEINGNS 31 L 1a 810 MGACEE 88 $AJ NOIVAg Rglgie thell T4 coastryed 4¢ o
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53



OCCIDENTAL CHEMICAL Page 2 of 4
MSDS NUMBER: M6566 11-07-86 -
PRODUCT NAME: CHLOROWAX 57-6@

V. FIRE AND EXPLOSION DATA

FILASH POINT: None under 204°C AUTOIGNITION TEMPERATURE : N/A
FLAMMABLE LIMITS IN AIR, % BY VOLUME- UPPER: Nonflammable

LOWER: Nonflammable
EXTINGUISHING MEDIA: Fires involving this product are unltikely., but

sitolild one occur, it may be controlled by carbon dioxide, dry
chemicals, foam. or water fog.

SPECIAILL FIRE FIGHTING PROCEDURES: Frassure-demand. self-contained
breathting apparatus should be provided for fire fighters 1
buildings or confined areas where this product 1is stored. This
product at high temperatures, releases hydrngen ~<hloride gas.

Storage containers exposed to fire should be kept cool with water
spray 1in order to prevent pressure butld-up.

UNUSUAL. FIRE AND EXPLOSION HAZARD: This product is nonflammable and
nonaexplosive under normal conditions of use. Over-pressur tzation
of containmers will also occcur 1f exposea to excessive heat. This
nroduct flows freely when hot and should, therefore, be treated as
an oil when aexposed in a fire.

V. HEALTH HAZARD INFORMATION

HEALTH HAZARD DATA: Chiorinated paraffine are a class of compounds
that are similarly manufactured, but vary 1in molecular structure by
carbon chain length and degree of chlorination.

The Naticral Toxicology Program (NTP) has reported that in recent
studies a Cip. 99% chlorinzted paraffin 1in combination with
corn ot caused tumors when force fed at very high doses to rats
and mice over long periods of time. The NTP also reported that
2 Cp4. 43% chlorinated paraffin under the same conditions caused
an increase in tumors only tn male mice.

RQUTES QOF EXPOSURE

INHALATION. Under no~mal use conditions. this product 1s nontoxic,
howaver , under significanmt decomposition condit tons,
mild-to-moderate 1rritation of the upper respiratory tract can
occur due to evolutiomn of hydrogen chloride gas.

SKIN CONTACT . May produce mild 1rritation which ts readily
revarsible. Not known to Lbe a sensitizer.

SKIN ABSORPTION. Not readtly absorbed through skin.
EYE CONTACT. May produce mild transieant trritation.
INGESTION. Not expected to produce toxic effects when i1ngested.

EFFECTS OF QVEREXPQSURE

ACUTE May produce mild, reversibla skin and eya irritation
CHRONIC The toxicity profile would suggest a slight hazard to those
chronical ly exposed to this product The Yiver 1s the probable

rtarget organ. shou'd massive systemic poisoning occur.

EMERGENCY ANQ FIRJT AJD PROCEDURES

EYES OBJECT I35 TO FLUSKH MATER!IAL OUT. THEN SEEK MEDICAL ATTENTIOM
IMMEJDIATELY flush eayes with large amounts of water for at least: 1S

minutes. holding lids apart to ensure fFlushing of the entire eve
surface Seek medical attent 1on

SKIN wWash contaminated areas with scap and water. Do not use
solvents forr cleaning

INHALATION Under firae conditions., get pecson out of contaminated
area to Yresh atr [f breathing has stopped. resuscitate and
agminister oxygen. tf readily avatiable. Seek medical attention
tmmediately

INGESTION NEVER give anything Dy mouth %0 an UNCOASC ICUS PDErsSon 1K1
swa l lowed . 0Q NOT INDUCE VOMITING 1f vomit ing cccurs
spontannously keepn a‘rway clear Seok medical attent 1on

tnmadiately
ROTES TO PHYSICLlAN NO skin sensttization 15 associated with the
randling of this product

e
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OCCIDENTAL CHEMICAL Page 3 of 4
MSDS NUMBER: M6566 11-67-86
PRODUCT NAME: CHLOROWAX 57-60

VI. REACTIVITY DATA

COMDITIONS CONTRIBUTING TO INSTABILITY: Elevated temperatures and
strong alkalies will promote the decomposition of this product.
The thermal decomposition 1s a time/temperature relationship. At
normal room temperatures, decompos it ton is virtually ni11. At
temperatures above 315°C, decomposition is rapid with resultant
discolorat ton and hwdrogen chloride release. This decomposition
does not present any fire or explosive hazard.

INCOMPATIBILITY: This product will deteriorate with subsequent
darkening and eventual decomposition when exposed to elevated
temperatures or strong alkalies. The presence of 1ron or zinc in
any fornt will catalyze this deteriocration.

HAZARDQUS DECOMPOSITION PRODUCTS: Under fire conditions, this
product will decompose to give off hydrogen chloride gas and traces
of fragmented short-chainm hydrocarbons. Under these conditions,
sufficient hydrogen chloride 1s given off to nmecessitate the use of
self-contained breathing apparatus. Held at 175°C for 4 hours.
this product witll give off a maximum of 0.5 weight percent hydrogen
chlor ide.

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION: Not known to
polymerize.

Vil. ENVIRONMENTAL PROCEDURES

SPILLS OR RELEASES: If material is spilled or released to the
atmosphere, steps should be taken to contain liquids and prevent
discharges to streams or sewer systems:. and control or stop the
loss of volatile materials to the atmosphere. Spills or ralsases
should be reported, if required to the appropriate local, state and
federal regulatory agencies.

DISPOSAL OR STORAGE : Clean-up action should be carefully planned and

executed. Shipment . storags, and/or disposal of waste materials
are regulated and action to handle spilled or raleased materials
must meat the applicable rules. If any question exists, the

appropr iate agencies should be contacted to assure proper actiion
being taken.

Vill. INDUSTRIAL HYGIENE CONTROL MEASURES

YENTILATION REQUIREMENTS . No specital ventilation required under
normal use. Use local oaxhaust ventilation where the product ts
heated ar migt., spray. dust or vapor may be generated.

P F PERSONAL PROTIECT IV PMENT

RESPIRATORY . Respiratory protection 1S rot requirad under nocrmal
use. Use NIOSH/MSHA approved respiratory protection following
manufacturer s recommeasdat ions where mist, spray. dust or vapor may
be generated and where the product is heated

EYE . Face shield and goggles or chemical goggles should be worn
where mist., spray or dust may bo generated or where the product s
hesataed.

GLOVES Impervisus gloves should be worn. Cotton gloves have been
recommanded .

QTHER CLOTHING aAND EQUIPMENT Standard work clothing Stancdard work
shoes Sheoes that can mot be decontaminated should be discarded
wash contaminated clothing with soap and water and dry bDefore
reuse. Shower and eyewash facilities should be accessible.

MONITORING EXPOSURE
B810L0GICAL No applicable methods.

PERSONAL/AREA. Procedures applicable to tote! dust or mist can
measure oxposure., the low vapor pressure minimizes loss Qur ing
sampl ing
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MSDS NUMBER: MB6566 11-07-88
.. PRODUCT NAME: CHLOROWAX 57-60 '

IX. SPECIAL PRECAUTIONS

SIGNAL WORD: WARNINGI

STATEMENT OF HAZARDS:
MAY CAUSE IRRITATION

PRECAUTIONARY STATEMENTIS.: Com vtia
‘Avoid contact with eyes, skin, and clothing.
wWash thoroughly after handl ing.
Do not take intermnally.
KEEP OUT OF REACH OF CHILDREN.
Ses the Material Safety Data Sheet for more detatiled information on
safe handling.

FIRST AID:
IN CASE OF CONTACT:

For eyes: Immediately flush with plenty or water for at least 15
minutes, holding eyelids apart to ensure flushing of entire eye

surface. If irrttation persists., seek medical attention.
For skin: Wash with plenty of soap and water;. remove contaminated
clothing. If trritation persists, seek medical attention.
IF INHALED: Under fire conditions, get person ou: of contaminated
area to fresh air. I1f breathing has stopped. resuscitate and
acminister oxygen, if readily available. Seek medical attent ton

immediately.

IF SWALLOWED: NEVER give anything by mouth to an unconscious

person. I1f swallowed, DO NOT INDUCE VOMITING. If wvomiting
occurs spontanecusly. keep airway clear. Seek medical attention
immediately.

IN CASE OF FIRE: Use pressure-demand, self-contained breathing
apparatus as this product. at high temperatures. reoleases hydrogen
chloride (HCY) gas.

IN CASE OF SPILL OR LEAK: Observe hand! ing precaut ions. Leaks
should be stopped. Spills should be contatned. then cleaned up

usinNg vacuum truck or absorbent mater tal and removed to approved
waste disgosal area.

A AN PQsSA

STORAGE To prevent deter ioration, with subseqguent discolorattion and
possible decomposttion with ltherat ton of hydrogen chilor ide gas.
storage temperatures for this product should not exceed 66°C.

DISPOSAL Package. store. transport and dispose of all clean-up
materials and any contaminated equipment 1in accordance with all
applicabhle federal, state. and local health and enviromnmental
regulations. Shipmants of waste materials may be subject to
mani1festing requiraments per applicable regulations. Appropr iate
disposal will dopend on the nature of the waste material and should
be performed by competent and pgroperly parmitted contractors.
Ensure that all responsible federal., state. and lcocal agencies
receive groper notificat1on of dJdisposal.

00 NOT SWALLQw FOR INDUSTRIAL USE ONLY READ TECHNICAL {ATA
BULLETIN AND MATERJAL SAFETY DATA SHEET ON THIS PRODUCT BEFORE USING.

FOR INDUSTRIAL USE ONLY LABEL 061186M6566
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OCCIDENTAL CHEMICAL
MATERIAL SAFETY DATA SHEET

MSDS NUMBER: M1280
MSDS DATE: 11-06-86

PRODUCT NAME : CHLOROWAX®70-200

24 HOUR EMERGENCY PHONE: (716) 278-7021

. PRODUCT IDENTIFICATION

1 HEALTH HAZARD, 1 FIRE HAZARD, & @ REACTIVITY rating based omn NIOSH
"Identification System for QOccupationally Hazardous Materials” (1974)

MANUFACTURER'S NAME AND ADDRESS. Occidental Chemical Customer Service
Canter, 545 East John Carpenter Freeway, Suit=a 1020,
Irving, Texas 75062 (Telephone 1-800-752-5151)

CHEMICAL NAME : Chilorinated Paraffin CAS NUMBER: 61788-76-9

SYNONYMS /COMMON NAMES : Liquid Chiorinated Paraffin

CHEMICAL FORMULA: CjiH14CY10 (Typical)

DOT PROPER SHIPPING NAME : NA

DOT HAZARD CLASS: NA

DOT 1.D NUMBER: NA HAZARDOUS SUBSTANCE. NA

Il. HAZARDO{IS INGREDIENTS

MATERIAL OR COMPONENT HAZARD ODATA CAS NUMBER %
Chlorinated Paraffin PEL = None Established 61788-76-9 100
TILV = Mone Estab!lished
(See Section V)
The matertal 1n this product 1s listed 'n the TSCA [nventory.
Not listed as carcinogenic by [ARC. NTP, OSHA. ACGIH. See Section V.

lit. PHYSICAL DATA

B01IL ING POINTY @ 760 mm Hg. N/A VAPOR DENSITY (Asr=t1). N/A
MELTING POINT Pour Point. (8°C ¥ VOLATILES BY VOL.. N/A
VAPOR PRESSURE. N/A DENSITY AT 20°C: N/A
EVARPGCRATION RATE (BuAc=1l). N/ & VISCOSITY. 20Q SUS @ 90°C
SPECIFIC GRAVITY (H20=1) 1.46 @ 25°C/25°C

SOLUBILITY IN Hp0 X BY WT  Negligible
LIGHT STaBILITY Oiscolors tn suntignt

APPEARANCE AND ODOR Light amber . very viscous liquid wtitth st ight

ocdor
pH . NA
CAS « Chamcrsl Aget sttt Sernte Munier ND ¢+ Ke r@iweant inlgemgban loung o2 f0) Sescette
PEL ¢+ CIHA Poumge-5g Cesetery Lo LI SRR T P YLt
TV + ACGH TRrpehesd L-wst Valve Luergnt LOEP + Corperete Eedoture Limyy

WRGRTANT The walgempien Sigtee’ed RE/dn widg 28] §oarsntigd ®as 0S8 Ly (SPOOINT tEIRtaCs! $ooset~tl $A¢ 3 10 2N SLLNET8 1D Né Tan
€ et trcaasse KO WARRANTY CRGUARANTY EXPREES CR IMKIED 1S MAGE BECLARD NG PERFORMANCE STARLITY CR OTHEBAIE Thig alprmgtsta -g gt
AtpAded '3 BB 4T RIlGAal 81 P ING MENNE 58 CaoC At o1 38 MEACieg $od tecage  O1her Tartars My awelia SR8 € SEL-0AR cafety o
DO ENL THRL LRt R WEg Byt EERAKAE: DEYECArS! wi B REITE \£ rapgeal 'S SLEALSN CEEOAg e NIng g AL ste S4Beluer tals
BAThRG S04 ¢4 remgey thR tEIDSAL Eally 8t ING TuHinTmEr NS SePEetlasy Iy Lte 30 Mioeal #3 SRC SHAg Margeh tAGU B8 CBRtINVA4 4 8
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OCCIDENTAL CHEMICAL Page 2 of 4 .
MSDS NUMBER: M1290 11-06-86
PRODUCT NAME: CHLOROWAX 70-200

IV. FIRE AND EXPLOSION DATA

FLASH POINT: None under 204°C AUTQIGNITION TEMPERATURE . N/A
FLAMMABLE LIMITS IN AIR. % BY VOLUME- UPPER: Nonfliammable

LOWER . Nonf lammab le
EXTINGUISHING MEDIA: Fires 1nvolving this product are unlikely, but

shouid one occur, it may be controlled by carbon dioxide, dry
chemizzls. foam, or water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Pressure-demand, self-~contained
breathtng apparatus should be provided for fire fighters in
butldings or confined areas where this product is stured. This

product at high temperatures, releases hydrogen chloride gas.
Storage containers exposed to fire should be kept cool witihh water
spray 'n _order to prevent pressure build-up.

UNUSUAL FIRE AND EXPLOSION HAZARD: This product 1s nonflammabhle and
nonexplacsive under normal conditinons of use. Over-pressur izat ion
of containmers will also occur if exposed to excessive heat . This
product flows freely wher hot and should, therefore. be *reated as
an o1l when exposed in a vire.

V. HEALTH HAZARD INFORMATION

HEALTH HAZARD DATA. Chlorinated paraffins are a class of compounds
that are similarly manufactured. obut vary in molecular structure by
carbon chatn length and degree of chlorination.

The National Toxicology Program (NTP) has reported that in recent
studies a Ciyz2. 59% chlorinated paraffir 1n combination with
corn o1l caused tumors when force fed at very high doses to rats
and mice over long periods of time. The NTP also reported that
a Cpa. 43%X chlorinated paraffin under the same conditions caused
an increase itn tumors only in male mice.

E P R
INHALATIGON. Under mnormal usea conditions, this product is nontoxic,
however , under signtficant decompas i1t ion conditions,

mild-to-moderate irritation of the upper respiratory tract can
occur due to evolution of hydregen chloride gas.

SKIN CONTACT . May produce mild irrtitation which ig readtly
revaersible. Not known to be a sensit izer.

SKIN ABSORPTION. Not readily absarbed through sk in.

EYE CONTACT. May produce mild transient irritation.

INGESTION. Not expected to produce toxic effects when ingested.
FFECT E P R

ACUTE . May produce mi1ld. reversible skin and avye irritation

CHRONIC . The toxictity profile would suggest a slight hazard to those
chronically exposed to this product The 1iver 1S  the probable
target organ. should massive sysSteamic poisaoning occur

EMERGENCY AND FIRST AlD PROCEDURES

EYES CBJECT IS TO FLUSH MATERIAL QUT. THEN SEEK MEDICAL ATTENTION
IMMEDIATELY flush aeayes with large amounts of water for at least 15

minutes. holding 1i7s apart to onsure flushing of the entire eye
surface Seek madical attent ton
SKIN wWash contaminated areas with soap and water Do rnot use

sclveants for cleaning
INHALATION. uUnder fire condtitions. get persom cut of contaminated

area to framsh air If breathing has stopped. resuscitate snd
administer oxygen, if readily avatlable. Seek medtcal attention
immediately

INGESTION. NEVER give anything Dy mouth to am uUNCONSC tOUS PBrSON 184
swal lowed. 00 NOT INDUCE VOMI TING i1 f vomit ing occur s
spontanecusly . keen airway clear Seek mead tcal attent ion

_immediately
NIOTES TO PHYSICIAN NO s«uin sensitization 1s assocrated with the
handling of this product
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OCCIDENTAL CHEMICAL Page 3 of 4
MSDS NUMBER: M1290 11-06-86
PRODUCT NAME: CHLOROWAX 70-200

Vi. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY: Elevated temperatures and
strong alkalies will promote the decomposition of this product.
The thermal decomposition iis a time/temperature relationship. At
normal room temperatures, decomposit ion is wvirtually nil. At
temperatures above 315°C, decomposition s rapid with resultant
discoloration and hydrogen chloride reliease. This decomposition
does not present any fire or explosive hazard.

INCOMPATIBILITY: This preoduct will deteriorate with subsegquent
darkening and eventual decomposition when exposed to elevated
temperatures or strong alkal ies. The presence of iron or zinc in
any form will catalvze this detericoration.

HAZARDOUS DECOMPOSITION PRODUCTS: Under fire conditions, this
product will decompose to give off hydrogen chloride gas and traces
of fragmented short-chain hydrocarbons. Under these conditions,
sufficient hydrogen chloride is given off to nmecessitate the use of
self-contained breathing apparatus. Held at 175°C for 4 hours.
this product will give off a maximum of 9.5 weight percent hydrogen
chloride.

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION: Not known to
polymer ize.

Vil. ENVIRONMENTAL PROCEDURES

SPILLS OR RELEASES: If material is spilled or released to the
atmosphere, steps should be taken to contatin liquids and prevent
discharges to streams or sewer systems:. and control or stop the
loss of volatile matertials to the atmosphere. Spills or releases
should be reported, if required to the appropriate local. state and
faderal regulatory agencies.

DISPOSAL OR STORAGE: Clean-up action should be carefully plamned and

executed. Shipment . storage., and/or disposal of waste materials
are regulated and action to handle spilled or released materials
must meet the =oplicable rules. If any question exists. the

aporopr tate agencies should be contacted to assure proper act ion
being taken.

Vili. INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS . No spectal ventilatior required wunder
normal  yse. Use local exhaust ventilation where the product s
heated or mist, spray. dust or vapor may be genarated

P! F NAL PROTECT PMENT

RESPIRATORY Resptratory protection 1t Mot required under normal
use. Use NIOSH/MSHA approved respiratory protection fallowing
manufacturer’'s recommeandations shere mist, spray. dust OF vapor may
be gonerated and where the product 1s heated

FYE. Face shiesld and goggles or chem cal goggles srould be worn
whaere mist. spray oFf dust may be generated or where the product '1s
heated.

GLOVES . [Impervicus gloves should be worn Cotton gloves have been
recommanded .

OTHER CLOTHING AND EQUIPMENT . Standard work clothing Standard worhk
shoes Shces that can nct be cecontaminated should be discarded
Wash contaminataed clothing with scap and water and dry before
reuse. Shower and eyewash facilities should be accessible.

MON]TOR 1NG EXPQSURE
BIOLOGICAL No apoliicable methods
PERSONAL/AREA . Procecures applicable to total dust oOr mist can

meadsure exgosure, the low vapor Pressura minimizes loss dur tng
samo 1 ing.
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MSDS NUMBER: M1290 11-06-886
PRODUCT NAME: CHLOROWAX 70-200

IX. SPECIAL PRECAUTIONS

SIGNAL WORD: WARNINGI

STATEMENT OF HAZARDS:
MAY CAUSE IRRITATION

PRECAUT IONARY STATEMENTS:
Avoid contact with eyes., skin, and clothing.
wWash thoroughly after handling.
Do not take internally.
KEEP OUT OF REACH OF CHILDREN.
See the Material Safety Data Sheet for more detailed information on
safe handling.

FIRST AID:
IN CASE OF CONTACT:

For eyes: Immediately flush with plenty or water for at least IS
minutes, holding eyelids apart to ensure flushing of entire eye
surface. If irritation persists. seek medical attention.

For skin: Wash with plenty of socap and water; remove contaminated
clothing. If irritation persists, seek medical attention.

IF INHALED: Under fire conditions, get person out of contaminated
area to fresh air. If breathing has stopped, resuscitate and
adninitster oxygen. if readily avatlable. Seak medical attention
immedtately.

IF SWALLOWED: NEVER give anything by mouth to an unconscious
pearson. If swallowed. DO NOT INDUCE VOMITING. If vomiting
occurs spontanecusly, kaep atrway clear. Seek madical attent ton
immediately.

IN CASE OF FIRE: Use pressure-demand. self-containaed breathing
apparatus as this product. at high temperatures. releases hydrogen
chtlor ida (HC1) gas.

IN CASE OF SPILL OR LEAK. Observe hand) ing precaut 1ons. Leaks
should be stopped. Spills should be contained. then cleanad up
us tng vacuum truck or absorbent material and removed to approved
waste disposal area.

STORAGE AND DISPOSAL

STORAGE . To prevent deter toration, with suybsequent discoloration and
possible decomposition with ltheration of hydrogen chloride gas.
storage temperatures for this product should not exceed 66°C.

OISPQOSAL. Pachkage. store. transport and dispose of all clean-up
materi1als and any contaminated equipment in accordance with all
applicable fedsral, state. and local! hsalth and envircnmental
regulations. Shipments of waste materials may be subject Lo
manifest ing reguiramants per applicable ragulat tons Appropr 1ate
disposal will depend on the nature of the waste material and should
be performed by competent and properly pearmitted contractors
Ensure trhat all responsible federal, state. and local agencties
rece've proper mnotification of disposal

Q0 NOT  SWALLOW FOR INDUSTRIAL USE ONLY READ TECHNICAL DATA
BULLETIN AND MATERIAL SAFETY DATA SHEET ON THIS PRODUCT BEFORE USING

FOR [INDUSTRlAL USE ONLY LABEL ©651386M1290
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