- 0.3. QEPARTMENT OF LAGOR -
" Occupational Safety and Hu'ma Adminmuhon

* MATERIAL SAFETY DATA SHEET,;

Required under USDL Salety and Hesith Regulations for Ship Rmmm."": A
Shipbuilding, and Sh-pbreak-m (29 CFR 1915, 1916, 1917)

SECTIONl
MANUFACTURER'S NAME - T EMERGENCY TELEPHONE NO.
MATHESON GAS PRODUCTS - Y

AODRESS (Number, Street, City, State, and ZIP Code) ' -
X £ MNT 07073 :
CHEMICAL NAME AND SYNONYMS TRADE NAME ANO SYNON YMS

_ L SULFIDE | CARBON"0XYSULFIDE
| CARBON OXYSULFIDE
i CFARICY " INORGANIC CORROSIVE | oro- oS ’

SECTION I - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS % | WV _ ALLOYS AND METALLIC COATINGS -

PIGMENTS BASE METAL

CATALYST ALLOYS

VEHICLE . METALLIC COATINGS

FILLER METAL
SoLVENTS - PLUS COATING OR CORE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES .

N/A

SECTION Il1 - PHYSICAL DATA

PUST—— Cralatm(-50.2°C) | -58.4°F]seeciriccraviry cabd)
VAPOR PRESSURE (mm 19 PSTGE70° F 160 T

EVAPORATION RATE -
2.1 | em

VAPOR GENSITY (AlR=])

SOLUBILITY IN WATER N/A

asveanance annobor - Colorless, Odor of rotton eggs

e - s L oReb e 4 5 . ot e

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used) -S0°F ]FLAMMABLE LIMITS

EXTINGUISHING MEDIA .
Stop flow of gas, inert gas
SPECIAL FIRE FIGHTING PROCEDURES N/A

UNUSCAL FIRE AND EXPLOSION HAZARDS N/A

PAGE (1) {Continusd on reverse sids} : FomOS:'IA-!O SO
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~exceeding

.

125°F.

SECTION VIl - SPILL OR LEAK PROOEDURES

o had SELF CONTAINED BREATHING APPARATUSI
VENTILATION m SPECIAL
e rhtmoauic‘mﬁ ) X owhER
, - I'PROTECTIVE GLOVES ' X EVE PROTECTION X

OTHER PROTECTIVE EQUIPMENT

1 3%5}".?'?’

SECT ION IX - SPECIAL PRECAUTIONS

i"‘\‘r%“.;'{:‘ﬂ"%"a“

AND STORING

fla-e or sparks.

area“preferably a hood away from heat, open- |-
Do not store with oxidizing or flammable materials:”

ﬁpﬁn' ck valve or trap valve to prevent suckback of materials iptoftgr
cylindgr. — '
PAGE ()
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PHYSICAL PROPERTIES (1)

One Mole of COS
Specific Volume @ 21.1 °C, 101.325 kPa

Vapor Pressure @ 2i.1 °C .

84948088256

Boiling Point @ 101.325 kPa .
Triple Point
Temperature

Absolute Density, Gas @ 101.325 kPa @ 20 °C

Relative Density, Gas @ 101.325 kPa (Air = 1) @ 20 °C .

Density, Liquid @ Saturation Pressure @ -80 °C
Critical Temperature
Critical Pressure .

Critical Volume

Critical Density

Critical Compressibility Factor .
Latent Heat of Fusion @ -138.8 °C

* Flammable Limits in Air

Dipole Moment

Molar Specific Heat, Gas @ 101.325 kPa @ 25 °C
@ Constant Pressure .

@ Constant Volume

Specific Heat Ratio, Gas @ 101.325 kPa, Cp/Cv @ 25 °C
Viscosity, Gas @ 101.325 kPa@ O °C v

Thermal Conductivity, Gas @ 101.325 kPa @ 25 °C .

Surface Tension @ -69.5 °C
Solubility in Water @ 101.325 kPa @ 0 °C . .

Description

Carbony! sulfide is a colorless, flammable, toxic gas, having
an unpleasant odor similar to rotten eggs. It is shipped as a
liquefied gas under its own vapor pressure of 1103 kPa (160
psig) at 21.1 °C.

Specifications

Matheson carbonyl sulfide has a minimum purity of 97.5
mole %.

T GAS PReMUCTS
Po. BoX 35 JNT 07073

0.060 070 kg

0.060 070 kg

402.0 dm3/kg; 6.44 f2/1b

1 204.5 kPa; 12.05 +~-r:
L 11.89 atm

223.0 °K; 50.2 °C; -58._ °F

174.7 psia;

134.30 °K; -138.8 °C; -217.9 °F

0.101 325 kPa; 1.013 25 mbar; 0.760
mmHg

2.527 kg/m°®

2.10

1.238 kg/I

375.15 °K; 102.0 °C; 215.6 °F

5 877 kPa; 58.77 bar; 58.0 atm: 852.4
psia

2.331 dm®/kg

0.44 kg/dm?®

0.264

78 660 J/kg; 78.66 kJ/kg; 18.80 kcal/
kg

12-29% (by volume)

2.385 X 1073 C.m; 0.715D

42.752 kJ/(kmol-°K); 42.752- J/(mol-
°K); 10.218 cal/(mol-°C)
34.438 kJ/(kmol.°K); 34.438 gmor
°K); 8.209 cal/(mol- °C)
1.241 O
0.011 66 mPa; 0.011 66 mN...s/nz": ‘
0.011 66 cP = -tm
0.010 88 W/(m-°K): 26 x 103 cﬁ<
cm/(s-cm?.°C) = ag
24.06 mN/m; 24.06 dyn/cm
1.333 cm3/1 cm® water

nN
(4, ]

Uses

Carbonyl sulfide is particularly useful in the synthesis of
thioacids, S-trisubstituted carbinols, substituted thiazoles and
substituted thiocarbamic acids (saits). High yields are obtained
in the synthesis of substituted thiazoles.

Effects in Man (2)

Carbonyt sulfide is only slightly irritating to the lungs. it acts
principally on the central nervous system, with death resulting




) so"\e!ms by 3ord dvoos of aomeohnne sulfate (1: 1 000) at
"-ouent intérvals (e.g.. 5 minutes). Occasionally local anes-

F'ush with water for at least 15 minutes.

Precautions in Handling and Storage
;’ Since carbonyi suifide does not adequately warn the user of
~ its presence. it should be stored and used in a well-ventilated
area (preferab'y a hood) away from any sources of heat, sparks
or open flames. Never use flames to detect flammable gas
leaks; use soap water solution. Do not use carbony! sulfide
around sparking motors or other non-explosive-proof equip-
ment. Do no! store reserve stocks of carbonyl sulfide cylinders
with cylinders containing oxygen, chiorine or other highly oxi-
- dizing or laminable materials. A check valve or trap of ade-
quate size 10 *2ke the total volume of the liquid should be used
‘o pravent succback of materials into the cylinder.
n additior, *~e aeneral rules listed in Appendix | should be
absaryed,

- Methods for the quantitative determmanon of carbonyl sumde

' have been described (see Reference 3).

Disposal of Lesking Cylinders

Put on appropriate gas mask and transpo:rt the leaking
cylinder to a safe out-of-doors area. Post warnings to prevent
persons from approaching the cylinder with lit cigarettes or
open flames or sparks. Proceed with disposal of the gas as
described in Appendix I1-D, using alcoholic potassium hydrox-

" iie or alkaline hypobromite as the absorbing solution. -

Carbony! sulfide can also be disposed of by burning.

Materials of Construction

Since carbonyl sulfide is noncorrosive no ::pecial maveriz: s
of construction are required, provided the system is dry. Mois-
ture will slowly decompose carbony! suifide into carbon dioxide
and hydrogen sulfide which will create corrosion problems,
requiring the use of stainless steel or aluminum. Piping or
vessels should be adequately designed to withstand the pres-
sures {0 be encountered.

Cylinder and Vaive Description

Carbonyl sultide is shipped in DO approved cylinders.
Matheson uses the standard hydrogen sulfide valve outlet for
carbonyl sulfide service. It is designated as Compressed Gas
Association (CGA) No. 330, and is 0.825 inches in diameter,
with feft-hand external imeads, wilh a fial seat and wasier.
Figure 1 illustrates the valve outlet and mating connection.

OU'lEI‘ CONNECTION

L L
\

Fig. 1. CONNECTION 330 .825"-14 LH EXT. used with Flat Seat
and Washer

Lecture bottles are equipped with a “”-32 threads per inch
female valve outlet.

Safety Devices

Cytlinders of carbonyl sulfide have a satety device of fusible
metal, melting at approximately 73.9 °C (165 F). Cylinders
over 76.2 cm (30 inches) long require this device in both ends
of the cylinder.




~ CARBONYL SULFIDE

Recommended Controls

Automatic Pressure Regulator

Single stage reguiator Model 11-330 is recommended for
use with carbony! suffide cylinders. The regulator is con-
structed of an anodized aluminum body with type 316 stainless
steel internal parts, plus a diaphragm of FEP Teflon on Viton
and a Kel-F seat. No cylinder pressure gauge is necessary
since it would not indicata2 cylinder content but only vapor
pressure, which will remain constant as long as any liquid
remains in the cylinder. Cviinder content should be determined
by weighing. The delivery pressure range of this regulator is
28-550 kPa {4-80 psig).

Sensitive, and accurate control at low pressures can be
obtained with Model 71 low pressure regulators. These regu-
lators have oversized pancake bodies of aluminum with type
303 stainless steel internal parts, anc Teflon seats. The Model
71 and Model 71A nave Teflon coated Butyl rubber cia-
phragms. The delivery pressure range of Madels 71 and 71A
are 3.4-55 kPa (0.5-8 psig) and 34.5-83 kPa (5-12 psig),
respectively.

To prevent suckback of foreign materials into a regulator, a
stainless steel check valve is recommended for use with either
of the above regulators.

Manual Controls

Series 61-330 stainless steel neeale valves are recom-
mended lor use with carbonyl sulfide. This type of vaive may
be equipped with a variety of outlets, such as a hose connec-
tion, %* tube fitling or %” NPT male or female pipe. This type
of valve is suitable for intermittent flow control but does not
control pressure. Thus, it will not prevent pressure from building
up if the sysiem becomes clogged or if the system itself is
closed.

Stainless steel needie valve Model 32S or Model 59 is
recommended for use with lecture bottles.

Flowmeters

Matheson Series 7600 laboratory stainless steel flowmeter
units with 150 mm tubes and fioats or Matheson 7202 labora-
tory stainless steet flowmeter units with 65 mm tubes with a
single float are recommended for use where definite flow rates
must be known.

Electronic Mass Flow Controllers

The Matheson Series 8240 of type 316 stainless steel and
Series 8260 of type 316 stainless steel or monel are designed
to control the flow of gas regardiess of pressure and tempera-
ture changes. These mass flow controliers consist of a trans-
ducer, a control vaive, a blind controller/power supply, a
potentiometer and a digital indicator. The transducer senses
the gas flow and sends a signal to the power supply. This
signal and one from the potentiometer are compared. If there
is an imbalance, the power supply generates a signal for the
control vaive to reduce or increase the flow to coirect the
imbalance. The accuracy is = 1.2%.

piqatheson

Shipping Regulations :

Carbony! sulfide is shipped in low pressure steel Cylinders

Labef

Chemical Preperation

Carbony! sulfide may be obtained by direct reection of car-
bon monoxide with sulfur at the boiling point of the latter, by
reaction of water vapor with carbon disulfide below 400 °C, by
hydrolysis of arsmonium or potassium thiocvanate with dilute
sulfuric acid at 50-75 °C, or by decomposition of certain
thiocarbonates and thiocarbamates with &cid.

Chemical Properties

Carbony! sulfide burns readily and forms an explosive mix-
ture with oxygen. On oxidation with bromine water or acid
permanganate, carbonyl sulfide gives carbon dioxide and sul-
furic acid. Carbonyl sulfide is reduced. by hydrogen giving
carbon monoxide and hydrogen sulfide. Carbonyl sulfide and
water react siowly giving carbon dioxide and hydrogen sulfide.
Carboanyt sulfide undergoes thermal decomposition by either of
2 reactions:

2COS - 2CO + 28
2C0OS - CO; + CS:

Dissociation by the first reaction is rapid and reaches a
maximum of 64% at 900 °C; dissociation by the second reac-
tion is slow and reaches a maximum at 600 °C. Carbonyl

sulfide is decomposed to an appreciable extent by alkalis to
the alkali sulfide and carbonate. Carhonyt sulfide is used in the
synthesis of thioacids and of S-trisubstituted carbinols by
means of Grignard compounds (2).

For a review of the chemistry of carbonyi sulfide see Refer-

ence 3.

Thermodynamic and Detailed Physical Data

Molecular Structure

The COS molecule is linear, with bond distances of 1.16 X
10" '®mand 1.56 x 10~ ' m for C==0 and C=8, respectively.
These interatomic distances are in agreement with the dis-
tances calcutated from the following three resonance struc-

ture:

Q::C:::S:-—-:a:::C:S_:«-?Q:szzg:

The COS molecule has C., symmetry and has a symmetry
number of one.

infrared Spectrum
ALY
See Figure 2 for the infrared spectrum of gaseous carbonyl
suifide. *
_‘/\‘
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+ 0.000018 838T*

185.7
3429
§25.0
10154

Vapor pressure from —40 to 60 °C are shown below (5).

Vapor Pressure
Temperature, °C kPa bar
-40 151.99
-20 314.11
0 618.08
20 11851 .
40 1824
60 2736

Sea Figure 3 for vapor pressure curve.

" Latent Heat of Vaporization, AHv
Temperature, °C AHv,kd/kg

-70.0 321.58
~60.0 314.34
-50.2 308.07
-40.0 302.08
-30.0 293.38
-20.0 284.93

Thermodynamic Properties of Carbony! Sulfide as ideal Gas

@25°C (0

Heat Capacity, C3 .~ 41.497 J/(mol- °K)
0.691 k/(kg-°K)

Entropy, $* . ... ... ... 231.471 J/(mol-°K)
3.853 kJ/(kg- °K)
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—231.471 J/(mol. °K)
—3.853 kJ/(kg- °K)
9.927 kJ/mol
165.257 kJ/kg
~138.407 +J/mol
=2 304.095 kd/kg

Pre .

- 165.640 kJ/mol
~2 757.450 kJ/kg




_ CARBONYL SULFIDE

! For extensive tabulsticns of the thermodynamic and phyaical properties of carbonyl sulfide. see W. Braker and A. L. Mosaman, The Matheson
Unabridged Ges Date Book. 1975, Malheson, East Rulheriord, New Jersey.

2 W. Oraker, A. L. Masamen, and D. Siegel, Effects of Exposure (o Toxic Gases-First Aid and Medical Treatment, 2nd ediion, 1977, pp. 30-32,
Matheson, Lyndhurst, New Jersey. .

IR, J. Ferm, Chem. Rev. 57, 621-840 (1957).

* J. 0. Xemp and W. F. Glauque, J. Amer. Chem. Soc. 59, 79 (1937).

* #. Macaiuso in Kirk-Othmer's Encyclopedie of Che:nical Technology. 1969, Volume 19, p. 372, Joha Wiley & Sons, Inc., New Yuk, New York.
S JANAF Thermochemical Tables, 2nd edition, 7971, D. R. Skll ans! H. Prophet, project directors, Nall. Stand. Ref. Data Ser.. Ne*. Bur. Stand.
NSRDS-NBS 37, U. S. Government Priwing Office, Washington, D. C.

7 The Sediler Stendard Specira, 1972, Sadtier Ressarch Laboratories, inc., Philadolphia, Fannsylvania.
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