Catalog number 06-0200
PHOTOGRAPHERS'

ORMULARY

FORMULARY IRON GREEN/BLUE TONER

To make 1 liter of toning solution and 1 liter of sulfide stock solution
for Iron Green or [ron Blue toning.

This toner used to tone fiber-based print green or blue, depending on method of use. The green tones
are true greens rather than the blue-green tones obtained with most green toners. The blue tone is a
bright blue, brighter than Formulary Iron Blue. The toner should be mixed 12 to 24 hours before use
and exposed to light for that time.

CHEMICALS CONTAINED IN THIS KIT

This kit contains the following chemicals:

POTASSIUM FERRICYANIDE 8q
FERRIC AMMONIUM CITRATE 8g
SODIUM SULFIDE 20g
SODIUM BISULFATE 6g

CHEMICAL SAFETY

All chemicals are dangerous and must be treated with respect. Please read the chemical warnings on
each package.

SODIUM SULFIDE is not Sodiurm Sulfite. Sodium Sulfite (Na2S03), a preservative used in almost all
photographic developers, is considered to be a bland chemical. Sodium Sulfide (Na28) is a powerful
fogging agent and is used mainly in toning baths. [t is considered to be a dangerous chermical unless it is
used correctly. '

Sodium Sulfide should be used with considerable care. Do not allow it to come into contact with acid or
any acidic solutions, such as a stop bath or a fixer. Sodium Sulfide (as a solid or in solution) will react
with acid to form Hydrogen Sulfide (H2S), a foul smelling and poisonous gas. Since this is exactly what
you do in preparing the sulfide bath in this kit, please follow the directions carefully.

Sodium Sulfide and its solutions are caustic: Do not allow them to come into contact with the skin
because they can cause a chemical burn. If contact should occur, wash the area first with cold water
followed by soap and water.

Dispose of solid Sodium Sulfide or a solution of Sodium Sulfide down a drain, First, run cold tap water
down the drain for about 5 minutes to make sure no acid remains in the drain trap. Place the solid or
pour the liquid into the drain pipe. Finally, run tap water down the drain for at least 10 minutes.

POTASSIUM FERRICYANIDE: In spite of the fact that this compound contains cyanide, it is not
particularly toxic. The reason is that the cyanide groups are bound to the iron atom and are not free to
act as a poison. The cyanide groups can be released as hydrogen cyanide gas if the Potassiumn
Ferricyanide is placed in a strong acid solution.

To dispose of excess Potassium Ferricyanide (solid or in solution), wash the material down the drain
with excess water.

Consult with local sewer and water authotities regarding proper disposal of darkroom chermicals in your
area.

IRON GEEEN/BLUE TONER PHOTOGRAPHERS PAGE 1
CAT NOS. 06-0200 FORMULARY 800-922-6255






Materigl Safeiy Data Sheet

WEGO CHEMICAL & MINERAL CORP
265 Great Neck Road
Grest Necl, NY 11021
Ph: (516) 487 3510; Fax: (316) 487 3794; email: sales@wegochem.com
Date of Revision: 3/2002 Potassium Ferricyanide
_ Sectiop 1 - Chemical Product and Company Identification -

Product/Chemical Name: POTASSIUM FERRICYAMIDE

Chemical Formula: K Fe(CN),

CAS Number: 13746-66-2

Other Designations: Potassium Hexacyanoferrate (11I); Red Prussiate of Potash

Derivation:

General Use: Used in photograghy, electraplating, and as a wild oxld:zmg agent im organic synthesis, -
Emergency Telephone: 1-800-424-9300 (Chemtrec) '

Section 2 - Composition / Information on Ingredients

[Tngredicnt Name CAS Number EINECS/ELINCS %o Wi or % voi
| Potassium Ferricyanide 13746-66-2 237-323-3 95

Truce Impurities:

QOSHA PEL ACGIH TLY NIOSH REL NIOSH
Ingredient TWA STEL TWA STEL TWa STEL IDLH
Potassium 5mg CN/m’  |none estab. 5 mg Ch/e” none S mg CN/m’ nane 5 mg CN/m’
Fen'icyanide (NaCN and estab, csinb, (NECN and
KON, KON,
Specifically) Specificaliy)
Section 3 - Hazards Identification
A 4% Emergency Overview % %% J'IJMIS
CAUTION! MAY BE HARMPEUL IF SWALLOWED OR INHALED. MAY CAUSE IRRITATION F |1
TO SKIN, LYES, AND RESPIRATORY TRACT. : R |1
P T
Poiential Health Effects fPE
Sec. 8

anary Entry Routes: Skin contact or absorption, inhalation.
Target Organs: Cardiovasculur system, ONS, liver, kidneys, skin.

oo

Acuie niiicts
Inhalation: May cause irritation to the respiratory fract, Symptoms may include coughing and shortness of breath. Cyenide anions
(CM .} inhibit the bady cells’ use of oxygen by causing meiabalic asphyxiation, Prolonged anoxia (redueed level of oxygen in the blood) causcs
central nervous system (CNS) damage. Earty symptorms of exposure 10 potassium ferricyanide are typical CNS effects like weakness, headache,
and canfusion. Continued sxposure cuuses o weak and irregular heartbeat, unconseiousness, convulsions, coma, and death. Cyenides are fast
ucting ond nighly potbunous by ingestion. As lille us a few breaths of HCN vaper may stop respiration und cause collapsc. i
Eye: May cause writation, redness and pain.
Skin: May causc irritation with redness and pain,
Ingestion: Large doses may csuse gaatromtemnal upset with nausea, vomiting, diarrhea, and possible cramping,
Carcinogenicily: Potassium ferricyanide is not listed as a carcinogea by the NTP, LARC, or OSHA,
Medieal Conditions Aggravated by Long-Term Exposure: Dissases of kidnoys, hcqn, lungs. and the CNS,

Chvonic Effects; Darmatitis and skin wlcers.
Section 4 - First Aid Measures

inhalation: Remove to fresh air. Get medical attention for any breathing difficulty.
Sve Contact: Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and lower cyelids occasmnally

Gct medical attention if irritation persists.
Skin Contact: Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes

Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention if irritation develops.
Ingestion: Call & poison coneel center. Never give anything by mouth to someone who Is unconscious or convuising.
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Potassinm Ferricyanide

After first aid, get uppropriute in-plant, paramedic, or community medical support.

Comments: Preparation for emergency fiest aid trestment inmvolving potassivm ferricyanide or any cyanide salt must bs done before ihe
expasurc  siuation eeewrs. All workers involved with cyanides must receive detailed truining in safe hundiing, first aid procedures, and the use
of commereinlly available cyanide antidote kits,

Section 5 - Fire-Fighting Measures

Flash Point: Not Combustible NFPA

Flash Point Method: : ,

Buruing Rate: 0

Autoignition Temperatare: Not Combustible ) o

LEL:

UEL:

Flammability Classification:

Extinguishing Media: Uareacted vyanide salts like potassivm ferricyanide arc-not combustible; however, contuct with acids will libernte

highly toxic, flammable hydrogen cyamde ([ ICN) gas, Use water spray (o fight fires'in areas containing this material, Cool fire-exposed metal

contalners with Jarge amounts of water. Do ror use carbon dioxide (CO;y) extinguishers; this cars Liberate HICN by the actien of the dissolved CO;.

Unuswal Fire or Expiosion Hazards: Not considered to be an explosion hazard. '

Hazardous Conibustion Producty: ,

Fire-Fighting Instructions: Do not release runoff from fire-control methods to sewers or waterways.

Fire-Fighting Lquipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathitg
apparatus (SCBAY with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measures

Spill /Leak Proceduree: Notify safcly persanncl. Provide adequate veniifation. Serupulously uveid the addition of any acid to the spill or leak
area. Scoop up spiled potassium terricyanide into suitable contuiners for dispesal, Corefully sweep or vecuun up small spills or residues without
creating duat. Preplan and train personnel for emergency response.
Large Spills ' _ '
Containment; For targe spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waierways.
Cleanup: Cleanup personnel need protection ngeinst contact and inbalatien.
Regulatory Requirements: Follow applicable OSHA regulations (28 CFR 1910.120).

—

Section 7 - Handling and Storage

Handling Precautions: Protect this material fram the light. Protect containers from physical damege, Prevent this material's contact with skin
and cycs, De not taste it er breathe 15 dust or soldtion mist, Regularly inspeet and maintain the cyanide first aid kits that must oe available in all
work and storage arzas. :
Storage Requirements: Slore potassium [erricyanide in a coot, dry, well-ventilined, ainight args uway from ammenix, chromium trioxide,
oxidizing materials, and acids.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: All hondling and storege facilitics must be designed L prevent accidenial contact with beids.

Ventilntion: Provide peneral or local exhaust ventilation systems to mainesin airbome concentrations below OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred because it prevents comaminant dispersion into the work area by controlling it at
its source, ]

Administrative Controls: Preplan and train perscnnel for emergeney sesponse,

Respiratory Protection: Seek professional advice prier to respirator selection and use. Foliow O3HA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based op its suitabiiity 10
provide adequate worker protection for given working conditions, level of airborne contarnination, and presence of sufficient
oxygen. For emergency or non-routing operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

Warning! Air-purifying respirators do not protect workers in oxygen-deficient atinospheres. If respirators are used, OSHA
requires a written respiratory protection program thiat inciudes at least: medical certification, training, fit-testing, periodic
environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin conlact, Wear protective eysglasses or chemical safety goggles, per OSHA eye- and face-protection regulations
(29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate gye proiection must be worn instead of, or in
conjunction with contact lenses,

Safety Stutions: Make emergency eyewash siations, safety/quick-drench showers, and washing facilities available in work area.

Contaminnted Equipment: Separate contaminated work clothes from street ¢lothes. Launder before reuse. Remeve this
material from your shoes and clean personal protective equipment.
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Potassium Ferricyanide

Comments: Never car, drink, or smoke in work areas, Practice good personal hygiene after using this material, especmlly befare
eating, drinking, smoking, using the tailet, or applying cosmetics,

Section 9 - Physical and Chemical Properties )

Physical State: solid Water Solubillty: Slowly seluble in 2.5 perts cold water
Appearance and Odor: Bright red, crystalling powder/ Other Solubilities:
Odorless. Boiling Point;
Cdar Threshold: Freezing/Melting Point;
Vapor Pressure: Viscosity:
Vapor Density (Air=1): Refractive Index:
Formula Waeiaht: Surface Teasion:
Density: % Volatiic:
Specific Cravity (H;0=1, at 4 °C) 1,85 Evaporation Rate;
pH:

Section 10 - Stability and Reactivity

Stability: Stable under ordinary conditions of use and storage.

Polymerization: Hazardous polymerization cannot oceur.

Chemical Incompatibilities; Ammania, chromium trioxide + heat, cupric nitrate, Sodmm nitrite + heat, acids and acid fumes.

Conditions to Avoid: Light, heat, incompatiblcs.

Hazardous Decomposition Products: When heated to decomposition or comes in contact with acid or acid fumes it emits toxic
fumes of cyanides. Emits toxic fumes of cyanide and oxides of nitrogen when heated ta decomposition,

Section 11- Toxicological Information

P 8 ane

Toxicity Data:’
Rat, Oral, LD, : 1600 mg/kp

' Sea WIQSH, RTECS (L.18225000), for additional wxicity data.
Section 12 - Ecological Information

Ecotoxicity:

Eavironmental Fatce:
Environmental Degradation:
Soil Absorption/Mobility:

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and
local repulations.

Disposal Regulatory Requirements:

Container Cleaning and Disposal:

Section 14 - Trassport Information
DOT Transportation Data (49 CFR 172,101): Not regulated

Shipping Namne: Packapgmg Authorizations Quantity Limitations

Shipping Symbols: a) Exceptions: a) Passenger, Aircraft, or Railear:
Hezard Clas b) Non-bulk Packaging: b) Cargo Aircraft Qnly:

D No.: c) Bulk Packaging: o

Pacling Group: Vessel Stowage Requirements
Label: , a) Vessel Stowage:

Specizl Provisions (172.102): b) Other:
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Potassium Ferricyanide

US FEDERAL

TSCA

CAS#H 13746-66-2 is lisicd on the TSCA inventory,

Health & Safery Reporting List

None of the chemicals are on the Health & Safety Reporing List.
Chamical Tast Rules

None of the chemisals in this nrod ct are under a Chemica! Test Rule.
Section 12b

Naone of the chemicals are listed under TSCA Section 12b,

TSCA Sipnificant New Use Rule

None of the chemicals in this material have a SNUR under TSCaA.
SARA

Section 302 (RQ)

Nonc ot the chemicals i this material have an RQ.

Section 392 (TPQ)

None of the chemicais in this product have 2 TPQ.

Secrion 313 .

No chemicals are reportable under Section 313,

Clean Air Act

This material does not contain any hazardous air polhnants. This material does not contain any Class 1 Ozone
depletors, This material does not contain any Class 2 Ozone depletors,

Clean Weier Act:

None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of the chemicals
in this product are Jisied as Priority Pollutants under the CWA. None of ihe chemicals in this product are listed as
Toxic Pollutants under the CWA,

OSHA:

None of the chemicals In this producrt are considered highly hazardous by OSHA.

STATE

CAS# 13746-66-2 is not present on state lists from CA, PA, MN, MA, FL, or NJ.

California No Significant Risk Level: None of the chemicals in this pmduct arc listed.
European/International Regulations

European Labeling in Accordance with EC Dircctlvcs

Hazard Symbols:

HN

Risk Phrases:

R 21/22 Hamful in contact with skin and if swallowed.

Safety Phrases;

5 2 Keep out of reach of children. § 22 Da not inhaic dust. S 2d/25 Avoid contact with skin and eyes.
WGK (Water Danger/Profection)

CASH 13746-66-2: 2

Canada

CASH 13746-66-2 is listed oa Canada's DSL/NDSL List.

WHMIS: Not available.

CAS# 13746-66-2 is not listed on Canada's Ingredient Disclosure List.

Section 16 - Other Information

Disclaimer: All information, recommendations and suggestions appearing herein are based upon sources believed to be retiable:
However, it is the users responsibility to determine the safety, toxicity and suitability for its own use of this product, WEGO
CHEMICAL & MINERAL CORP. DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE USE BY OTHERS OF
THIS PRODUCT.

Pape 4 of 4 | | 65{?5
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8130 LACKLAND, 3T, LOUIS, MO 83114

86 JOST CHEMICAL COMPANY dooz/004

TEL. 314-428-4300 FAX 314-428-4366

MATERIAL SAFETY DATA SHEET

FERRIC AMMONIUNM CITRATE FCC/USF

JOST CHEMICAL

EMERGENCY PHONE NUMBER
Czil 314-428-4300 during business hours 7 a.m. — 4 p.in. (C51)

or 314-370-84614
SECTION 1

CHEMICAL NAME:
SYNONYMS:

CHEMICAL FORMULA:
FORMULA CAS NO.:
.HAZARDOUS INGREDIENTS:

SECTION 2

PRECAUTIONARY MEASURES:

EMERGENCY FIRST AID:

DOT HAZARD CLASS:

SECTION 3

APPTARANCE:
ODOR:
SOLUBRILITY:

SECTION 4

FIRE:

EXPLOSION:

FIRE EXTINGUISIIING MEDIA:

CODE #2390, 2391, 2392, 2393.2399 & 6391

EFFECTIVE DATE
7/16/02

PRODUCT IDENTIFICATION

Ferrie Ammonium Ciirate

Ironn Ammonium Ciirate

A complex salt of undetermined smucture
1185-57-5

Ferric Ammonium Cluale

SUMMARY QF HAZARDS

Warning! May cause frritation, Avoid contact with eyes, skin, and
clothing. Wash thoroughly after handling,

Tn casc of eye contacl, immediately flush eyes with'p]enty of walter for at
least 15 minutes. .

Not regulated.

"

PHYSTCAL DATA

Greenjsh or red granules or brownish-ycllowish powder
Cdorless with mild ferruginels taste
25gin 100 1150 @ 20°C

FIRE AND EXPLOSION HAZARD DATA

Fire is possible at elevated temperatures or by contact with an ignition
soulce.

Mot considered to be an explosion hazard.

Watcr [og, carbon dioxide, dry chemieals,
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PAGE 2
MSDS FERRIC AMMONIUM CITRATE-FCC
CODE #2390, 2391, 2392, 2393, 219% & 6391

SPECIAL INFORMATION:

SECTION 8

STABILITY:

CONDITION/MATERIAL TO AVOID:

HAZARDOUS DECOMPOSITION

@oo3s004

In the event of a fire, wear full protective clothing and NIOSH-approved
self contained breathing apparatus with full face picce operating in the

pressure dernand or other positive pressure mode.

REACTIVITY DATA

Stable under normal conditions

Not established.

FRODUCTS: Ammaonia, NOy

BAZARDOUS

POLYMERIZATION: This substance docs not polymerize
SECTION 6 HEALTH HAZARD INFORMATION

A, EXPOSURE/HEALTH EFFECTS

INHALATION:

INGESTION:

SKIN CONTACT:

EYE CONTACT:

CHRONIC EXPOSURE:
B. FIRST AlD

INHATLATION:

INGESTION:

SKIN CONTACT:
EYE CONTACT:

C. TOXICITY DATA

SECTION 7

Inhalation of high concentrarions of dust may cause nasal or lung

_ irritation.

Ingestion can produce gastrointestina! irritation,
Contact may cause irritation or rash, particularly with moist skin.
'Redness, tearing, possible abrasion can occur,

No information found.

Remove to fresh zir. Get medical attention for any breathing difficulty.

il large amounts were swallowed, get medical advice,

Remove any contaminated clothing. Wash skin with plenty ol water. If

irritation develops, pet medical atienrion.

Wash eyes with plenty of water for at least 15 minutes, lilting lower and

upper cyelids occasionally. Get medical attention immediately.

None found., Marerial is generally recognized s safe for use in foods.

LEAK/SPILL INFORMATION
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H004/004
HAGE )
MSDS FERRIL AMMONEM CITRATE-FCC
CODE #2390, 2391, 2392, 2393, 2369 & 6391
SPILL CONTROL & RECOVERY: Swecp, scoop or pick up spilled material. Collected waste may be
wransferred to a closed, preferably plastic, container and scni 1o an
approved waste disposal facility,
DISPOSAL: Ensure compliance with loeal, state and federal regulations,
SECTION 8 OCCUPATIONAL CONTROL MEASTIRES
AIRBORNE EXPUOSURE LIMITS: The 1LV has been established at 1 mg/m’ by ACGIC (as Tron)
VINTILATION SYSTEMS, A local exhaust systemn which caprures the contamipant at is source iy

recommended to prevent dispersion of the of the contaminan into the
workroon air. ) '

PERSONAL RESPIRATORS: Where exposure (o the dust is apparent, a dust/mist respiraior may be.

: WOELL
SKIN PROTECTION: Wear protective gloves and clean body covering clothing.
EYEPROTECTION: Use chemical safety goggles and/or full face shizld where dusling or

splashing of solution is possible.

SECTIONS STORAGE AND SPECTAL INFORMATION

Keep in tightly closad contajner, protect from light and store in cool, dry, ventilaled area. Protect against physical
damage. ‘

E
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While Jost Chemical Co. believes that the data contained herein are factual, they are not to be taken as a warmanty or
representation for which Jost Chemical Co. assumes legal responsibility, They are offered solely for your
consideration and investigation, Any use of these data and information must be determined by the uscr to be in
accordance with the applicable Federal, State, and local laws and regulations.






UNIVAR USA
6100 Carillon Point
Kirkland WA 98033
425-889-3400

For Em'ergency Assistance involving chemicals call - CHEMTREC (800) 424-9300

MSDS Number:PZ97636 MSDS Version:003

003 02/22/02 SODIUM SULFIDE

PRODUCT NAME: SODIUM SULFIDE

MSDS#: pZ97636

DATE ISSUED: 12/12/01

SUPERSEDES: ©  09/17/99

ISSUEDR BY: - 008812

1. CHEMICAL PRODUCT

SYNONYMS: Sodium Menosuif'ide; Sulfur Compounds; Na23
2. COMPOS!TION?INFORMATEON ON INGREDIENTS

Material/CAS Number  Percent

Sodium Sulfide 59-62
1313-82-2

(Hydrated - 38% water of crystallization)
3. HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW:

DANGER! Contact with acid and excessive heat liberates flammable and poisonous

Hydrogen sulfide gas. Carrosive - Causes savere burns {o eyes and skin.
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Precauticns: Avold contact with any acids or acidic materials. Forms

poisonous gas, hydrogen sulfide (rotten egg odar), which also can cause

fires and explosions. Breathing this gas can cause immediate death. The sense
of smell: becomes rapidly fatigued and cannot be relied upon o warn of

the continuous presence of hydrogeh sulfide gas. Do not get in eyes, on skin,

or an clothing. May cause severe burns and permanent damage. Do not breathe
dust or mists from solutions, Use only with adequate ventilation, Ventilation
must be sufficient to minimize employee exposure to this product. Da not
swaliow. Wash thoroughly after handling. Do not eat, drink or smoke in work

area.
4. FIRST AID MEASURES

iNHALATiON: Hydrogen sulfide has a characteristic “rotten egg” odor. Remove
From area to fresh air. Contact a poison confrol center, emergency room

Or physician right away as further treatment will be necessary.

EYE/SKIN CONTACT: EYE: Remove contact Jens and pour a gentte stream of warm
Water fhrough the affected eye for at least 15 minutes. Contact a poison '
Control center, emergency room or physician right away as further treatment

Will be necessary. SKIN: Run a gentle siream of water over the affected

Area for 15 minutes. A miid scap may be used if available. Contact a

Poison:control center, emergency room or physician right away as further

Treatment will.be necessary,

INGESTION;: Gently wipe or rinse the inside of the mouth with water, Sips of
Water may be given if person is fully conscious. Never give anything by

Mouth to an unconscious or convulsing person. Do not induce vomiting. Contact
A poison control center, emergency rcom or physician right away as further
Treatment will be necessary.

5. FIRE FIGHTING MEASURES

FLASH POINT: Non-flammable

-EXTINGUISHING MEDIA: Not applicable.

P.




SPECIAL FIREFIGHTING PROCEDURES: Contact with all acids or excessive heat
will liberate poisonous, flammable hydrogen suifide gas. Fire-fighters must

wear NIOSH approved, pressure demand, self-contained breathing apparatus with
full face piece for possible -exposure to hazardous gases. Hydrogen sulfide

vapors are heavier than air and may travel a considerable distance to

. source éf ignition and flash back. The autoignition temperature of

hydrogen sulfide is 500 deg F (260 deg C).

8. ACCIDENTAL RELEASE MEASURES

ACTIONTG BE TAKEN IF MATERIAL |S RELEASED OR SPILLED:
Immediately evacuate the area. Remove sources af ignition. Provide maximum
ventilati:on. Unprotected personnel should move upwind of spill. Only personnel
equip_péd with proper r.espiratory and eye/skin protection should be permitted
in the area. Carefully shovel or sweep up spilled material and place into
| closed containers. Spilled material should be reclaimed if possmie Product
must not come in contact with acids. After all visible traces have been
removed, thoroughly wet vacuum the area, Do not flush to sewer. At the first
sign of a hydrogen sulfide leak, a planned emergency program should be put
into operation. Emergency drills should be made periodically. If a hydrogen
suifide leak occurs, all persons must promptly leave the area. A wind sock or
other wind direction indicator should be within sight. Move crossways ta the
wind from the contaminated area. Insure that the entire area is evacuated.
QOnly persans wearing NIOSH approved self-contained breathing apparatus or
Full face piece airfine respirators with auxiliary SCBA's operéted in the
Pressure/demand mode and eye/skin protection should be permitted in area.
Each hydrogen sulfide leak should be dealt with immediately. Lead acetate ‘
Strips or partable monitoring instruments can be used to locate a hydrogen
Sulfide leak. If hydrogen sulfide is ieaking, the lead acetate paper will
Turn brown. When working on a leak, employees should take a position so
That eécaping hydrogen sulfide maves away from them. Supplied air
Equipment must be working no matter how smaill the leak.

7. HANDLING AND STORAGE

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORAGE:
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Store away from strong oxidizing agentsf Do not allow contact with acids

and excessive heat. Will libarate poisonous, flammabie hydrogen sulfide gas.
Do not store in zinc, aluminum or copper containers. Wear respiratory
protection whenever exposure to vapor is likely. Wear appropriate

personal protective equipment. Store in & cool, dry, well-ventilated place.
Store anly in closed, properly labeled containers. Keep container closed when

not in use,
8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Lihnits: _

8-hour Time Weighted Average (TWA); 15-minute Short-Term Exposure Limit
(STEL)

QSHA: :No occupational exposure limits have been established by OSHA for
this product. The OSHA exposure limit for hiydrogen sulfide is 10 pprn-TWA,
15 ppm STEL, 29 CFR 1910.1000, Rev. 3/1/89; the currently enforceabie 1871
limit is 20 ppm ceiling.

ACGIH: No occupationa) exposure limits have been established by ACGIH for this
Product. The ACGIH TWA for hydrogen sulfide is 10 ppm, and the STEL is
15 ppm.

Vendor (IPEL): No occupational exposure limits have been established
by the vendor for this product. The Vendor IPEL for hydrogen sulfide is
10 ppm TWA, 15 ppm STEL.

RESPIRATORY PROTECTION: If expasure of hydrogen sulfide gas could exceed
the exposure limits, use NIO3H approved fult face airline and/or seif-

contained breathing apparatus opsrated in a positive pressure demand mode.
The respiratory use limitations made by NIOSH or the manufacturér

must be observed. Respiratory protection programs must be in accordance

with 29 CFR 1910.134.

NOTE: Since the most critical hazard in working with this product is
Exposure to hydrogsn sulfide gas, Vendor recommends you consider the

Installation of a continuous monitoring hydrogen sulfide gas detection and

P

as




Alarm system in any area where hazardous levels of hydrogen suifide gas
May occur. This safety measure has been recommended by_NIOSH {National
Institute for Ocoupational Safety and Health) in its publication entified,
"Criteria for 2 Recommended Standard...Occupational Exposure to Hydrogen
Sulfide," U.S. May, 1977, pdblication No, DHEW (NIQSH) 77-158, Details

Pertaining to fraining are outlined in this NIOSH publication.

VENTILATION: Use local exhaust or general room/dilution ventilation as

appropriate to control employee exposures in the work place,

EYE AND FACE PROTECTION: Close fitting chemical safety goggles with

faceshield.
PROTECTIVE GLOVES: Impervious or rubber gloves.

OTHER PROTECTIVE EQUIPMENT: Boots, aprons, or chemical suits should be used
When necessary to prevent skin contact. Personat protective clothing and use
of equibment must be in accordance with 29 CFR 1910.132 (genera
requirements), .133 (eye and face protection), and ,138 (hand protection).

9,  PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT: 346 deg F

VAPOR DENSITY (Air=1): NA

SPECIFIC GRAVITY (Water=1):  1.858 (flake)
pH: Strongly alkaline
FREEZING/MELTING POINT: 92 deg C (197 deg F) -
SOLUBILITY (wt.% in water); 15% @ 68 deg F
BULK DENSITY: - 40 Ibsfcu.ft. (flake)
VOLUME % VOLATILE: Very low
VAPOR PRESSURE: Unknown
EVAPORATION RATE: ~ NA

HEAT OF SOLUTION: Mildly exothermic
PHYSICAL STATE: Flakes

ODOR; Slight rotten egg.

COLOR: White to yellow.
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10. STABILITY AND REACTIVITY

STABILITY: Stable
HAZARDOUS POLYMERIZATION: Will not oceur.

INCOMPATIBILITY (CONDITIONS/MATERIALS TO AVOID):

Avoid contact with strong oxidizing agents and acids. Avoid concentrating
solutions, could cause spontaneous ignition. Solutions attack zinc, copper,
aluminuh and alloys of these metals. Avoid heat, flames, sparks and other

sources of ignition.

HAZARbOUS THERMAL DECOMPQOSITION/COMBUSTION PROBUCTS:

Oxides of sulfur. Oxides of sodium. Hydrogen suifide.
11.  TOXICOLOGICAL INFORMATION

ACUTE INHALATION LC50:  Unknown

ACUTE DERMAL LD50:  177.8 mg/kg. (rabbit) High toxicity.
SKIN IRRITATION: Corrosive.

. EYE IRRITATION: Corrosive.
ACUTE ORAL LD50; 200 mg/kg. (rat) High toxicity.

CHRONIC EFFECTSICARCINOGENICITY: This product is NOT listed as a
carcinogen or suspected carcinogen by NTP, 1ARC, or OSHA.

MEDICAL CONDITIONS AGGRAVATED: None known,
EFFECTS OF OVEREXPOSURE:

ACUTE:

trritation of mucous membranes, eyes, and respiratory iract is

possible following exposure to the decomposition product, hydrogen sulfide
gas, which is potentially lethal.

Ingestion: This material is quite corrosive and would produce burns of the

Stomach lining capable of causing severe injury and death.

P.




Eye/Skin: May cause rritation, severe burns and corrosion to the skin. This
Material Emay be absorbed through the skin producing toxicity typical of
Hydrogen sulfide poisoning. This product has similar effects as alkalies
Following direct exposure to the eye and can cause lacrimation, sensitivity /

Ta light, tearing and irreversible damage, including blindness,

Hydrogen sulfide is a toxic and irritant gas whose effects are exerted on

The respiratory system, gastrointestinal tract, eyes and central nervous
System. Acute effects on the respiratory system, in order of increasing
Severity, can be a runny nose with anosmia (loss of sense of smell),
Trachedbronchitis with pain, cough, pulmenary edema with dyspnea (shortness
Of breath), delayed bronchopneumonia, respiratory paralysis and termina
Asphyxial convulsion. Acute effects may oceur without warning as a result

Of olfactory fatigue. While the odor of hydrogen sulfide is distinet at 0.3

Ppm, alfactory fatigue occurs rapidly with continuous inhalation.
Gastrointestinal effects can be profuse salivation, nauSea, vomiting, vertigo,
Amnesia, confusion and unconsciousness. Eye irritation of the conjunctiva
With photophobia to severe cohjunctivitis with keratitis. A possible

Warning sign of eye exposure is the appearance of halos around light sources

And increased sensitivity to light.

Note: The test data from rabbit studies demonsirate that this material has

a derméf L.D50 below 200 mg/kg. However, the extreme irritation experienced
by skin.contact precludes the likelihood that exposure to amounts sufficient
to cause human iliness would be encountered. vendor, therefore, considers fhat 7
the irritating properties of this material and the long history of safe use

obviate’s the need to label it a poison.

CHRONIC: The effacts of long-term, low level exposures to this product have
not been determined. Safe handling of this material on a long-term basis
should ‘emphasize the prevention of all contact with this material to avoid

any effects from repetitive acute exposures.

12,  ECOLOGICAL INFORMATION
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ECOTOXICOLOGICAL INFORMATION:
Toxic to aquatic life. 61 ppm (Bluegill Sunfish) 48-hour TLM LC50

13. DISPOSAL CONSIDERATIONS

DISPOSAL METHOD:

Dispose:of in an approved hazardous waste management facility. Care must be
taken w'hen using or dispasing of chemical materials andfor their containers

{0 prevent envirenmental contamination. 1t is your duty to dispose of the
chemical materials and/or their containers in accordance with the Cléan

Air Act, the Clean Water Act, the Resource Canservation and Recovery Act,

as well as any other relevant Federal, State, or local laws/regulations

regarding dispesal.
14.  TRANSPORT iNFORMATION

Proper Shipping Narng: Sodium Sulfide, Hydrated
Hazard Class: 8 (Corrosive)

\dentification Number: UN1843

Packing Group: Il

15. REGULATORY INFORMATION

USA TéCA: This product is listed on the TSCA Inventory.

EUROPE EINECS:  This product is listed on EINECS. (215-‘211-5)
CANADA Dst: This product is listed on the Canadian DSL.
AUSTRALIA AICS:  This product is listed on AICS.

KOREA ECL: This product is listed on ECL.

JAPAN MITI (ENCS): This product is listed on MIT!

PHILIPPINES PICCS: This product is listed on the Philippines inventory of
Chemicéals and Chemical Substances (PICCS) '

SARA TnTLE y:

SARA (311, 312) Hazard Class:
Acute Health Hazard. Reactive Hazard.

SARA (313) Chemicals:

e




Not listed.
SARA Section 302:
Not listed as an Extremely Hazardous Substance.

CANADA REGULATIONS (WHMIS): Class E - Corrosive Material. Class D1A-Very
Toxic Materials. Praduct use: Chemical processing. Odor Threshold: 1-5

Ppm for:hydrogen suifide.

HAZARD RATING SYSTEM (HMIS/NFPA):
NFPA: Health 3, Flammability 1, Reactivity 1

16, OTHER INFORMATION

NA = Not Available -

For Add;tlonal Information:
Contact; MSDS Coordinator - Vopak USA
During business hours, Pacific Time - (425) 889- 3400

NOTICE

Vopak USA, expressly disclaims all express or implied warranties of merchantibility and
fitness for a particular purpose, with respect to the product or information provided
herein, and shall under no circumstances be liable for incidental or consequential
damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a
product specification. For product specification information refer to a Product
Specification Sheet and/or a Certificate of Analysis. These can be obtained from your
local Vopak USA Sales Office. '

All information appearing herein is based upon data obtained from the manufacturer
and/or recognized technical sources. While the information is believed to be accurate,
Vopak USA makes no representations as {o its accuracy or sufficiency. Conditions of
use are beyond Vopak USA's control and therefore users are responsible to verify this
data under their own operating conditions to determine whether the product is suitable
for their particular purposes and they assume all risks of their use, handling, and
disposal of the product, or fram the publication or use of,or reliance upon, information |
contained herein. This information relates only to the product designated herein, and

does not relate to its use in combination with any other material or in any other process.

END OF MSDS

x*% TOTAL PAGE,
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- MATERIAL SAFETY DATA SHEET

'7_ SECTION 1 PROUUCT AMD COMPAMY IDERTIFICATION

- Preduct Hame: SODIUM BISULFATE, ANHYDROUS GLORULAR, TECHRICAL
, Product Code: 58501 .
 Synomyms: Sodium acid sulfate, Nitre cake, Sedium hydrogen =ulfate
- Prodect Use: Cleaning cempounds, pH adjustment
Hanufacturer:
- - JonesHamilten Ca.
U Mame/Address: 30334 Tracy Road




REPORT MUMBER: 703 IIVaR US4 THC, PAGE: (02
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FROGUCT:  SGOTUM BISULFATE, ANHYOROUS GLOBLLAR, TECHNICAL

GRDER MO: 232939
PROD NO ¢ 344329

Yalbridge, DH 43443

24-Haur Emergency Phane Mumbers (U.5.4,):
Ohin; {417) 444-9838

CHEMTREC: (800} 424-9300

CSECTION 2 HAZARDS TOENTIFICATION

EMERGENCY DVERYVIEW

Dff-white grarular material, with the consistency of salt.

WARNING: Causes eye irritation, Hay cause skin and respiratory tract

irritation. Aveid contsct with eves and skin. Aveid breathing dust, dash
- pxposed skin tharoughly after handling,

" Potential Health Effects: See Sectien 11 for more informaticn. Likely
Routes of Exposure; Eye confact, skin contact, ishalation,

. Eye: Causes mild to severe irritatiou. Hay cause burnm if net flushed with
pater,

Skia: Prolonged eypocure may cause moderate irritation, May cause barn if
not Tlushad with water,

'”'.7:Inhalatinﬁ: Inhalation of dust may irritate op burn nese, throat and Iungs.
:irl Ingestion: Small amuuﬁts (tablesposnfel) swallowed are wot likely te cause

- infupy; however, swallowirg large =mounts may irritste or bum digestive
" tract,

" Hedical Canditions figgravated by Exposure: Pre-~existing respiratory

- conditions,
This prodect dees nat contain any carcinegens ¢r potential carcincgens as
listed by 0%HA, TARC, or NTP.

This material meets the definition of an irritant as defined in OSHA's Hazard C
pumunicztion Standard (29 CFR 1910.1200),

Petential Environnental Effects: Haterial in dry form is not hazardous to
the envirenment, However, veadily disselves in waier to form a weak acidic

solution that is harmful to agquatic life,

SECTION 3 COMPOSITION/INFORMATION ON INGREDIENTS

Compenent Ca54 % (by ueight}
Sedium bisulfats 74B81-38-1 21,9 - 94.7
Sodium sulfate FI97-62-4 4.8 -8.0

Hoisture 7732-18-5 2.1 - 0.9
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PROGUCT:  S0DIUM BISULFATE, AMHYRRGUS GLOBULAR,

ORDER MO: 232979
PROD ND : 344820

~ 3ECTION 4 FIRST AID MEASURES

NOTE 7O FHYSICIAN: Buppertive care, Treatment based on judoment of the

. physiciam in respanse to reactions of the patient, May aggravaie pre—

existing respiratory conditions,

Eyes: Immediately flush eyes with water for at least 15 minutes, Lifting
gyelids to thoroughly flesh, If redness or irritation persists, get prempt
madical attantion,

 Skint Immediately flush affected area with water for at least 15 minutes,
- If burn occurs, seek immediate medical attention,

Inhalatien: Remsve to fresh air, IF irritation or discomfort persists, seek
medical attentisn,

Ingestien: If large amsunts are ingested (areater than tablespeonfall,
drink larae guantities of wilk or water, Follow with Hilk of Hagnesia,
© heaten eags or vegetable gil. D9 NOT induce vomitirg, Contact Physician

©immediataly,

SECTIGN 5 FIRE FIGKTING MEASURES
. Extinguishing Hedia: Use extinguishing media appropriate for surrounding
- fire, Becayse material will readily disselve in water {0 form a weak acid

soluetien, aveid water cortact with material if passible,

Hazardous Combustion Products: At temperatures over B0 F (430 deg C),

- product will decompase generating exides of sulfup,

- F1re Fighting Imstructiens: Product readily disselves in water ta form a

i o selution, IF swizg water, wear scid protective equipment. Mo
gases &7 towic fumes are emitied from this reactiss. Houwever, if elevated
temperatures (v BO4 deg F) are reached, self-contained hreathing apparatus
should be worn,

SECTION & ACEINENTAL RELEASE MEASURES
Persenal Precawtions: Use personal protection recommended in Sectign 8,

Land 8sill: Vatuum or chovel material and place in dispesal container.
Avoid excessive dust gensraticn, Dilute residual material with amele supply
of water ang direct to sawnitsry sewer if Federal, State ar Local
regulations permit,

Water Spill: Readily disselves in uwater to form a weak acid selutiom, I7
yater is iselated or £an be contained, newtralize with weak alkaline
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splution,

B Motify apprapriate autharities if required by regulations,

- SECTION 7 HANDLING AND STORAGE

" Handling: Year all recemmendad persanal srotective cisthing waen kardiing,

Aveid contact with eyes. Wash thoraughly after handling, Hinimize dust
generation, Aveid breathing dust,

Storage: Haterial is hygroscepic and will readily absarb meisture, Keep
ontainers fightly clesed. D0 MNOT stere uhere exposed te moist conditiens.

- D0 NOT store near stronmg alkalis.

- SECTION 8 EXPOSURE COMNTROLS/PERSOMAL PROTECTIOM

Exposure Guidelines:
Sodium bisulfate - Mot established.

- Sodium sulfate - Hot estsbiished.

 Engineering Canirols: Provide general and/er local exhaust ventilation to

maintain airborne particeulate balow neisance levels (10 mg/md).

| ; Eve/Face Protection: Safety glasses or geonles.

; Skin Pretection: Rubber gloves and cetton-blend coveralis.

Respiratory Pratection: In dusty atmospheres (110 mg/m3), use a NIOSH-

©.approved dust respirater.

“Generai Hygiene Cansiderztions: There are no kpown health hazards
“ asseciated with this material when used as recommendad, Follow goed

indestrial hygiene practices including but not limited te: (1} avoid

,::; breathing dust; (2) avoid contact with eyes; and (30 wash thoroushly after
.+~ handling.

- SECTION ¢ PHYSICAL AND CHEMICAL PROPERTIES

. Appearance: 0ff-white granuiar material,
. Qdar: Fresh to Puagent

Physical State; Dry (Anhydrous) crystalliae selid

opHr «1 @ 9% asupous solutien spherical shape beads

Seluhility (in water}: 10BD o/L @ &8 deg F (20 deg C)
Particle Size: 10.75 mm diameter
Flammability (selid): Material is won-comhustible

~ Helting Peint: 330 deg F (177 deg L)

Bulk Density: BO - 8% 1lbs/T13 (lagse)

< HMelecular Formula: HaHS04
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. Holecular Weight: 120
lZVSECTIDN 10 STABILITY AMD REACTIVITY

- Stability: Stable,

o Cenditions to Aveid: DO NGT stere dry preduct where exposed to moist
conditisng,

Incempatible Materials: Aveid coniact with stréng alkaline materizl sachk as
caustic, Bissolves readily in weter to form a ueak acid selutien. OO0 NAT

MIX with liquid chlorine bleach, ammenia cleansers or similar producte.

 Hazardous Decomposition Praducts: Only if heated aver 804 deg F (430 deg
©- Ly, at which suifer dioxide and sulfur trioxide are formed,

Possibility of Hazardeus Reactisns: Will net occur,

C U BECTION 11 TOXICOLOGICAL INFORMATION

| Reparted Human Effects: Mo human dats are available for this product,
Reperted Animal Effects: Oral ~ LSO (rat} 2300 ma/kg.

Skin irpitatisn - This material is neither corresive ner destructive to the
gkin of Mew Zealand rabbits. Occasionally, a very siight rash may appear.

' SECTION 12 ECOLOGICAL INFORMATION

i Ecotoxicity: This product readily dissolves in water to form 3 weak acid
solution, & 0.03 percent or greaster {(by weight) solution of this product
will li¥ely he scutely harmful to aquatic life.

Chemical Fate Information: Haterial will decompsse in seil, Studies show
that there are no adverse effects of spplying the main iwgredient in this
product (sodium hisulfate) directly te craps. In fact, there are existing
praducts en the market that use sodium bisulfate as 3 soil additive te
.=f; improve €rop praduction, Hewsver, do net apply excessive quantities to
wo-oseily : '

s GECTION 13 DISPOSAL COMSIOERATIONS
- If this product as supplied becomes a waste, it does not meet the criteria
- of 3 hazardous waste as defined ender the Ressarce Conservation and

«7 Recovery Act (RCRA), 40 CFR Part 261, Dispese of in accordance with laeal,
© State and Federal laws and regulatisns,

" BECTION 14 TRANSPORT INFORMATION
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5-$ Shipment in ihe United States of America (DOT): Mot regulated.

Shipmant hy watar (IMO): Hat regulated. Shipment by air (ICAD & TATA):
. Not regulatad.

" Shipment in Canada (T0G): Mot regulated, Surface Shipments in Europe:
Not requlated

SECTION 13 REGULATOGRY INFORMATION

- TSCR: ALL chenical substances in this sroduct are listed in U.5, TSCA
Section B(H) Imvertory.

.- CERCLA (R&): This prodect costains no Hazardeus Substances lisied in 40 LFR
o7 Part 302, SARA Title ITI: Seciiom 3i1/312 Hazard Class - Acute,
~ This preduct contsins wone of the substances subject to the reperting
-requirements of Sectien 313 (40 {FR Part 372},

California Proposition 43; This product dees not ceatain any ingredient
o2 knoun ts the State of California to cause cancer or reproductive toxicity
7 ag listed under the Safe Drinking Water and Toxic Enforcement Act of 1984.

New Jersey: Department of Health RT{ List - sn 1704, Special Hazardous
Substances - Corrosive Austraiia: List of Oesignated Hazardeus Ssbstances -
Cerrosive (R34}, Harmful (R3A7)

Canada - WHWIG: Comtrolled Product Hazard Class D28, This prodect has been
classifiad im accordance with the hazard criteria of ihe CPR and the HGOS
contains all the infermation required by the CER.

Canada - CEPA: ALl components of this product are on the Domestic
.. Substances List (OSL), and acceptable far use under the provisions of LEPA,

 Eurapean Unian (EW): Dangereus Substances (Aanex I)
. = EC Mo, 231-445-7
- Labels: Xi (irritant)
' Risk Phrases: R4l
Safety Phrases: 5{2-)124-24

Garmany: Water Classification (VuYuS) - Water Harard Class: 1

l Suwitzerland: Toxic Substance Classificatisn ~ Gifiklasse 3

Inventories: Australian Inventory of Chemical Gubstances; Chinaj European
~ Industry of Existing Commercial Chemical Substances (291-465-7); European
" Union Inventary of Cosmetic Ingredients, Other Ingredients; ICE4 High

Production Yolume Working List; Japan Existing and Hew Chewical Substances
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o 4183, 1-491, 1-301); Korea Existing and Evaluated Chenical Substances (KE-
.. o S18B1); Philippines Imveniery of Chemicals and Chemical Substances; GECO
oo List ef High Freducties Voluwe Chemicals,
-1;; GECTION t4& OTHER INFORMATION
© HMIS Rating: Health ~ 1; Flammakility - §; Physicsl Hazard - 0
WFPA 704 Rating: Health ~ 1; Fire = 0; Reactivity - 0
(0 = minimal hazard, 1 = slight hazard, 2 = moderate hazard, 3 = severe

hazard, 4 = extrere hazard)
- FOR ADDITIONAL INFORMATION ---

CONTRCT: HSOS CCORBIMATOR UNIVAR LS4 INC,
DURING BUSINESS HOURS, PACIFIC TIWE {4251837-3400

07/08/05 97114 PRGDUCT: 344820  CUST NO: 113345  DROER HQ: 242739

wixkekrk  UNIVAR USA IMC{UNIVAR®), EXPRESSLY DISCLATHS

AL EXPRESS (R IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

'?'.PARTICULQR PURFOSE, WITH RESPECT T0 THE PRODUCT OR INFORMATION PROVIBED

f;HEREIN AND SHALL UNOER NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAL R

CONSERUENTIAL DAMBAGES, ++

DD MOT USE INGREDIENT INFORMATION AND/OR PERCENTAGES IN THIS HS0S AS A
PRODUET SPECTFICATION. FOR PRODUCT SPECIFICATION INFORMATION REFER TO &4 PROBUCT
.. BPECTFICATION SHEET AND/OR A CERTIFICATE OF ARALYSIS, THESE CAN BE GRTAINED FROM
- YOUR LOCAL UNIVAR S4LES GFFICE.

ALL THFORMATION APPEARING HEREIN IS BASEL UPON DATA DBTAINED FROM THE
MANUFACTURER AND/0R RECOGMIZED TECHMICAL SOURCES, WHILE THE INFORHMATION IS
BELIEVED TO BE ACCURATE, UNIVAR MAKES NO REPRESEMTATIONS &S T0 IT$ ACCURACY oR
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SUFFICIENCY, CONDITIOHS DF USE ARE BEYGMD UNIVARS CONTROL ANG THEREFORE USERS
 ARE RESPONSIBLE T0 VERIFY THIS DATA UNDER THEIR OWN OFERATING CCHDITIONS TO
DETERHINE UHETHER THE PRONUCT 15 SUITABLE FOR THEIR PARTICULAR PURPOSES AND THEY
. ABBUME ALL RIBKS OF THEIR USE, HANDLING, AMD DISPOS4L OF THE PROSUCT, DR FROM

© 0 THE PUBLICATIGN OR USE OF, OR RELTANCE UPON , INFORWATION CONTAINED HEREIN,

.;:"Z THIS INFORMATIOH RELATES ONLY TO THE PRODUCT DESIGNATED HEREIM, AND DDES NOGT

AELATE TO ITS Y5E IM COMBINATION WITH AMY DTHER MATERIAL OR IN AMY OTHER
PROCESS.

a4 END OF HEDS 4+ 2




