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EJ-!Aln LIQUIDE

MATERIAL SAFETY
DATA SHEET

FPrapared to U.S. OSHA, CMA, ANS'I and Canadisn WHMIS Stendards

1. PRODUCT IDENTIFICATION
1

CHEMICAL NAME; CLASS: . HYDROGEN SULFIDE

SYNONYMS: Sulfuretted Hydrogen; Hydrogen! Sulphide; Hydrosulfuric Acid, Suffur Hydride;
Sewer Gas; Sour Gas iy

CHEMICAL FAMILY NAME: Sulfides

FORMULA: H.S

| Document Number; 20098 -
PRODUCT USE: For precipltation of metals, manufacture of
pharmaceuticals, electronics, chemicals, and

_ pther analytical/synthetic chemical uses.
SUPPLIER/MANUFACTURER'S’ NAME; : AIR LIQUIDE AMERICA CORPORATION
- |ADDRESS: 2700 Post Oak Drive
St Houston, TX 77056-8229
EMERGENCY PHONE: (E:HEMTREC: 1-800-424-9300
BUSINESS PHONE: 3

General MSDS Information 1-713/896-2896
Fax on Demand: 1-800/231-1368

2. COMPOSITION and INFORNATION ON INGREDIENTS

CHEMICALNAME | CAS2 | moe % A EXPOSURE LIMITS IN AIR
ACGIH : OSHA /
TW | STEL | pEL STEL IDLH OTHER
PP | ppm pRm ppm ppm
Hydrogen Sufide | 7763.064 | 0% | 10 | 15 el 50 ppm 100 | NIOSH REL: 10 ppm G
10 (10 minute (10 minutee)
(Vacated | maximum paak)
1860 PEL) | o Neasli DFG-MAK: 15 ppm
; 1969 PEL)
<1% | Nona of the traca Impurities In this product contributs significantly to tha hazards associated
Maimum Impurites o the Broduct. All hazajd Informeton pertent o Hydrogen Suifide e 2o provided n
this Materia) Safety Data Sheet, per the requiraments of the OSHA Hizatd Communication
Standsird (20 CFR 194 o.12bg and State squivalants standards,

o’ I .
"NE = Not Eatablished C = Celling Limit See Saction 15 fot Dafinltions of Tatms Used,
NOTE: all WHMIS required Ihformation Is Includsd, It s locatad In approprizte gectiona based on the ANS! 2400.1-1993 format,
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3. HAZARD IDENTIFICATION

EMERGENCY QVERVIEW: Hydrogen Sulfide is a colorless liquld which rapldly turns into a gas at standarg
atmospheric temperatures and pressures, Hydrogen Sulfide is a toxic, flammable gas. Hydrogen Sulfide has
a distinct “rotten-egg” smell, The odor cahnot be relied on as an adequate warmning of the presence of
Hydrogeh Sulfide, because st high concentrations, olfactory fatigue occurs, Inhalation of high concentrations
of this gas ¢an resuilt in unconsclousness, coma, and déath. Both the liquld and gas pose g serious fire hazard
when accidentally released. The gas is heavier than alf, and may spread long distances. Distant ignition and
flashback are passible. Flame or high temperature impinging on a localized areq of the cylinder of Hydrogen
Sulfide can cause the cylinder to explode without actlvating the cylinder's relief devices, Provide adequate
fire protection during emergency response situations. - Contact with the liquid or, contact with rapidly

expanding gases may cause frostbite.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF

EXPOSURE: The most significant route of over-exposure for ”AZAWWTMWFORMANON
Hydrogen Sulfide is by Inhalation, : ; SYSTEM -,
INHALATION: Inhalation of high concentrations of Hydrogen | [HEALTH Al l .
Sulfide can cause dizziness, headache, and nauses. Exposure :

to higher concentratlons can result In respiratory arrest, cpma, or
unconsciousness. Exposu;e for more thag 30 minltes at
concentrations of greater than 600 ppm have been fatal.

Continuous inhalation of low concentrations may cause olfactory FLAMMAB' UTY e
fatigue, so that the odor is no longer an effective warning of the
presence of Hydrogen Sulfide, A Summary of exposure
concentrations and observed effacts adre as follows: £

CONCENTRATION EXPOSURE SYMPTOM '

REACTMTY  vmem | & ]

0.3-30 Odor s obvious - and
e bt PROTECTIVE EQUIPMENT |D
50 ppm Eye initation. Dryness and | —
Irritation of nose, throat, ' . EES  REPRATORY  Hawts acoy
Slightly higher than 50 ppm Imitation of the respjratory
system. e ion
100-150 ppm Temporary loss of smell. . o0 Seutionly
200-250 ppm MHeadache, vomiting nausea.
Prolonged exposure may iead to For routhe indusirial apbilcstions

lung damage, Exposures of 4-8
hours can be fatal. ‘

300-500 Swifter onset of symptoms: Death ocours in 1-4 hours,

500 ppm Headache, excitement, staggering, stomach after brief expasure. Death occurs
from 0.5- 1 hour. 5

> 8C0 ppm Rapid onset of unconsciousness, coma, death.

> 1000 ppm Immediate respiratory arrest, - /

Severe exposuras which do not result in death may cayse Qong-ten'n Symptoms such as memory loss, paralysis
of facial muscles, or herve tissue damage. e :

SKIN and EYE CONTACT: The 9as may be irvitating to the'skin. Inflammation and Irritation of the eyes can
oceur at very low alrborne concentratlon (less than 10 ppm). Exposure over several hours may result in "gas
eyes" or "sore eyes” with Symptoms of scratchiness, Irritation, tearing and burning, Abave 50 ppm, there is an
intense tearing, blurring of vislon, and paln when fooking at light. Exposed individuals may see rings around
bright lights. Most symptoms disappear when eXposure ceases. However, in serous cases, the eye can be
permanently damaged. :

QTHER POTENTIAL HEALTH EFFECTS: Contact with liciuld or rapidly expanding gases (which are released
under high pressure) may ca rostbite. Symptoms of frostbite include change in skin color to white or graylsh.
yellow. The pain after such contact car, quickly subside. | :

—
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Ex 3. HAZARD IDENTIFICATION (Continued)

HEALTH EFFECTS OR RISKS FROM EXPOSUR An Explanatlon in Lay Terms. Over-exposure to
Hydrogen Sutfide may cause the following health effects: ‘

ACUTE: Inhalation of high concentrations of Hydrogen Sulfide can cause dizziness, headache, and nauses,
Exposure to higher concentratlons can result in respiratory arrest, coma, or unconsciousness. Exposure to high
concentratlons have been fatal. Continuous inhalation oif low concentrations may cause olfactory fatigue, so that
the odor is no lenger an effective warning of the presence of Hydrogen Sulfide. Contact with liquid or rapidly -
expanding gases (which are released under high presstre) may cause frostbite. Symptoms of frostbite inclyde .
change (n skin color to white or grayish-yellow. The pain/after contact with llquid can quickly subside.

CHRONIC: Severe axposures which do not result in death may cause long-term Symptoms such as memory
loss, paralysis of faclal muscles, or nerve tissue damage. However, In serlous cases of aver-exposure, the eys
can be permanently damaged. ' i :

TARGET ORGANS: Respiratory system, skin, eyes, central nervous system,

4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE ToO HYDROGEN
SULFIDE WITHOUT ADEQUATE PERSONAL PR{OTECTIVE EQUIPMENT, At a minlmum, Self-
Contained Breathing Apparatus and Fire-Retardant equipment should be worn, Adequate fire
protection must be provided during rescue situations, .

Remove victim(s) to fresh air, as quickly as possible. cf>nly trained personnel shauld administer supplemental
Oxygen and/or cardio~pulmonary resuscitation, If fnecessary. -

SKIN EXPOSURE: If liquid is spilled on skin, or If imitation of the skin devalops after'exposure to liquid or gas,
Immediately begin decontamination with running water. Mitimum flushing Is for 15 minutes. Remove exposed
or contaminated clothing, taking care not to contaminate eyes, Victim must seek immediate medical attention.

If frostbite has occurred as a result of exposurs to tha liquid, remove any clothing that may restrict circulation to
any frozen area, Do not rub frozen parts as tissue damage may occur, As soon as practicable, place any
affected area in warm water bath which has a temperature 'that does not exceed 105°F (40°C). NEVER USE
— HOT WATER. NEVER USE DRY HEAT. If area of frostbite is extensive, and if possible, remove clothing while
showering with warm water. I warm water is not available, or'is impractical to use, wrap the sffected parts gently
in blankets, Alternatively, if the fingers or hands are frostbitten, place the affected area of the body in'the armpit,
Encourage victim to gently exercise the affected part while! being warmed, Seek immediate medical attentlon.

Frozen tlssue Is painless and appears waxy, with a possilble' yellow color. Frozen tissye will become swollen,
painful and prone to Infection when thawed, If the frozen part of the body has been thawed by the time medical
attention has been obtained, cover the area with a dry stetile dressing and a large bulky protective covering.

EYE EXPOSURE: |If llquid is splashed into eyes, or If irrffatl.on of the eye develops after expasure to liquid or
gas, open victim's eyes while under gentle runhing water, 7€ sufficient force to open eyelids, Have victim “roll*
eyes. Minimum flushing s for 15 minutes, Seek medical assistance Immediately, preferably an ophthalmologist.

Victim(s) must be taken for medical attention. Rescuers|shbuld be taken for medical attentlon, if necessary.
Take copy of label and MSDS to physician or other health fessional with victim(s). ;

5. FIRE-FIGHTING MEASURES

FLASH POINT (method): Not applicable. Flammable gas.{
|
AUTOIGNITION TEMPERATURE: 280°C (500°F) :

FLAMMABLE LIMITS {ih air by volume, %):
Lower (LEL):  4.0%
Upper (UEL): 44.0%
FIRE EXTINGUISHING MATERIALS: Extingulsh Hydrogei'a Sulfide fires by shutting-off the source of the gas.
Use water spray to cool flre-exposed containers, stmcture?. and equipment. Other appropriate extingulshing
s

|
|
;’
i
I
|

fiedia are dry chemical, foam, and carbon dioxide,

B

i
{
I
|
i

HYDROGEN SULFIDE - H,8 MSDS EFFECTIVE DATE: JANUARY 3, 1997

PAGE3OF 9. B8

2P "ON aHT 31 MNAHT LIHJS T
2T-v'd [zt
ST



|

5. FIRE-FIGHTING MEASURES (Continued) ]
UNUSUAL FIRE AND EXPLOSION HAZARDS: H}drbgen sulfide is

extremely toxic. The products of therml decomposttibn of this materia) NFPA RATING
includes water and sulfur dioxide. This gas Is heavier than alr; it can travej ey
long distance to a source of Ignition and flash back, oo

PANGER! Fires Impinging (direct flame) on the dutside surfaca of

unprotected cylinders of Hydrogen Sulfide can be] very dangerous. ol e
Exposurs to fire could cause a catastrophic fallyre of thel cylinder releasing

the contents into g firebgl| and exploslon of refeased gas: The resulting fire

and explosion can resutt in severe equipment damage and personnel

Injury or death over a large area arvund the cylinder. For massive fires in i

large dreas, use unmanned hose holder or monltor noz#zles: if this is not
possible, withdraw from area and allow firs to burn. -

Explosion Sensitivity to Mechanical Impagt: Not Sensitive,
Explosion Sensttivity to Static Discharge: Static dlscharglia fMmay cduse Hydrogen Sulfide to ignite explosively,

SPECIAL FIRE-FIGHTING PROCEDURES: Structugal fire-fighters must wear Self-Contained Breathing

Apparatus and full protective equipment. Because of the potential for g BLEVE, evacuation of non-emergency

Personnel is essentlal, If water Is not available for coaling or protection of cylinder E€Xpasures, evacuate the arsa,
he North American Emergency Respohse Guidebook (Glide #115) recommends 0,5 mijes.

[ 6. ACCIDENTAL RELEASE MEASURES ol

LEAK RESPONSE: Evacuste immediate areg, Uncontrolled releases shoylg be responded to by trained
personnel using pre~planned procedures. Proper pmtecth/‘e equipment should be usaq. In case of g gas release,
clear the affected area, protect people, and respond with tu;ained personnel.

Eliminate any possible sources of ignition, and provide ]maximum explosian-proof ventilation, If the gas Is
leaking from cylinder or valve, contact the supplier. Adegua;e fire protection must be provided. Use only non-
sparking tools and equipment during the response, ! L
Minimum Personal Protective Equipment should be Leyel B: firerotardant protective clothing, gloves and
Self-Contained Breathing Apparatus, Use only non-spaiking tools and equipment. Locate ang seal the source

‘

of the leaking gas. Protect personnel attempting the shut-off with water-spray. Allow the gas to dissipate.

Monitor the surrounding area for Oxygen and combustibla "Fas levels, Colorimetric tubes can be used to detect
Sulfide must be at acceptable levels (see Section 2,

emergency personnel are permitted to re-enter the area. Combustible 9as concentration must pe below 10% of
the LEL (4%) pror to sntry. Attempt to close the main source valve prior to ehtering the Aarea. If this does not
stop the release (orif it Is not possible to reach the valve), #llow the gas to release in-place or remove it to a safe
area and allow the gas to be released there, e

TH':& IS AN EXTREMELY FLAMMABLE. TOXIC GAS, .:Protectio'n of all personne| and the area must be
malntained. : ; ' 4

| 7. HANDLING land USE |

e ‘
WORK PRACTICES AND HYGIENE PRACTICES: Be awdrs of any signs of dizziness or fatigue; exposures to
fatal concentrations of Hydrogen Sulfide could occur wfthov.l':t any significant warning symptoms. Non-sparking
tools should be ysed. Do not attempt to repair, adjust, of jy any other way modify the cylinders contalning
Hydrogen Sulfide. | Eye wash stations/sqfety showers should be near areds where this prodyct is used or stored.

: EFFECTIVE DATE: JANUARY 3, 1997
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7. HANDLING and USE (Continued) =

STORAGE AND HANDLING PRACTICES: Cylinders should be stored upright (with valve-protection cap in
place) and firmly secured to prevent fajling or being kriocked over. Cylinders can be stored in the open, but in
such cases, should be protected against extremes of weather and from the dampness of the ground to prevent
rusting. Cylinders should be stored in dry, well«ventilatgd dreas away from sources of heat, ighition any direct

sunlight.

52°C (125°F), Store containers away from heavily trafficked areas and emergency exits, Storg away from
process and production areas, away from elevators, blliding and room exits or main aisles leading to exits,
Protect cylinders sgainst physical damage, e

Cylinders should be separated from oxygen cylinders, or pther oxldizer_s, by a minimum distance Of 20 fi., or by g

barrier of non-combustible material at least 5 ft, high, ha\'n'ng‘ a fire-resistance rating of at least 0.5 hours. Isolate
from other incompatible chemicals, sych as strong oxlglz?rs, metals, and meta| oxides (refer to Section 10,

Stability and Reactivity, for more information), i
Storage areas must meet national electrical codes for Cldss 1 Hazardous Areas. Post “*No Srhoking or Open
Flames" signs In storage or yse areas. Consider instailation of leak detection and alarm for storage and use
areds. Have appropHate extinguishing equipmant In the storage areg (i.e. sprinkler System, portable fire
extinguishers). T

Keep the smallest amount necessary on-site at any onedime. Full and empty cylinders should be segregated.
Use a first-In, first-gut Inventory system to prevent full containers from being stored for long periods of time.

g
Use non-sparking ventilation Ssystems, approved exploslopspmof €quipment, and appropriate electrcal systems,
Electrical equipment used In gas-handling Operations, o located in storage areas, shoyid be non-sparking or
explosion proof. Use & gheck vaive in the discharge line to prevent hazardous backflow, Never tamper with

pressure relief devices in valves and cylinders.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLIND'ERS: Compressed gases Can present significant
safety hazards, The following rules are applicable to work sltuations in which cylinders are being used:

Before Use: Move cylinders with g Suitable hand-truck. Do m':t drag, slide or roll cylinders. Do not drop cylinders
or permit them to strike each other. Secure cylinders ﬁrn';nly. Leave the valve protection cap (where provided)
gkl

in-place unti cylinder is ready for yse.

increase the discharge rats of the product from the cylinder Do not use oils or grease aon gas-handling fittings or
equipment. Do not "crack” valye apen before connecting it, since self-ignition may ocoyr, Leak check system

THREADED: .« GA 330 |
PIN-INDEXED YOKE® Not applicable. |

LTRA HI HINTEGR|TY: 722
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CONGENTRATION ~ RESPIRATORY EQUIPMENT

Up to 100 ppm Powered air-purifying, respirator with cartridge(s) to protect against hydrogen sulfide; or
gas mask with canister to protect. against hydrogen sulfide; or SAR: ar full-facepiece
SCBA, i

Emergency or Planned Entry Inte Unknown Concentration or IDLH Condjtions: Positive pressurs, full-facepiece
SCBA; or positive pressure, full-facepiece SAR with an auxiliary positive pressure
SCBA. :

Escape Gas mask with canister to protect against hydrogen sulfide; or éscape-type SCBA

The IDLH concentration for Hydrogen Sulfide is 100 ppm.’

EYE PROTECTION: Safety glasses. Additlonally, face-sme!ds should be wom If thers is a potential for contact
with llquid Hydrogen Suifide. Eye wash stations/safety showers should be near areas whers Hydrogen Sulfide Is

used or stored.

HAND PROTECTION: Wear leather gloves when handling cylinders of Hydrogen Sulfide. Use thermally
insulated gloves when working with containers of Liquid{Hydrogen Sulfide. Wear chemically-resistant gloves
when using this gas. Butyl rubber, chlorinated polyethylene, neoprene nitrlle, and polyvinyl rubber are

recommerded.

BODY PROTECTION; Use body protection appropriate for task, Cotton clothing is recommended for use to
prevent static electric build~up. Safety shoes are recommended when handling cylinders. Fire retardant clothing

may be appropriate under some clrcumstances of use. ;
9. PHYSICAL and CHEMICAL PROPERTIES

SATURATED GAS DENSITY @ 21.1°G (70°F): 1.938 lb/ﬁ':s (31.04 kg/m?)

BOILING POINT @ 1 atm: -80.2°C (-76.4°F) i

FREEZING/MELTING POINT @ 1 atm: -82.9°C (117.2°F)

SPECIFIC GRAVITY of vapor @ 15°C (55°F) air = 1: 1.189 |

SPECIFIC GRAVITY of liquid @ 15.5°C (60°F): 0.79 PH: Not applicable.

SOLUBILITY IN WATER @ 20°C (68°F): 0.317 lb/gal 'MOLEGULAR WEIGHT: 34.08
EVAPORATION RATE (nBuAc = 1); Not applicable, EXPANSION RATIO: Not applicable.
ODOR THRESHOLD: 0.13 ppm. ,; SPECIFIC VOLUME (f/Ib): 11.23

VAPOR PRESSURE @ 15°C (59°F) pslg: 211.2
COEFFICIENT WATER/OIL DISTRIBUTION: Not applicablé.

APPEARANCE AND COLOR: Colorless gas. The liquld is also coloriess, The odor for both the liquid and gas

is similar to that of *rotten eggs”, :

HOW TO DETECT THIS SLLBSTANCE (waming propertles): Continuous inhalation of low concentrations may
t

cause olfactary fatigue, so that there are no distinct waming propertles. In terms of leak detection, fittings and
Joints can be painted with a sosp solution to detect leaks, which wifl be indicated by a bybble farmation. Wet

HYDROGEN SULFIDE - H,8 MSDs EFFECTIVE DATE: JANUARY 3, 1997
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