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Clinton Community College – Science Laboratory

Standard Operating Procedure / Method 
Title:  

Diluting CONCENTRATED ACIDS

Scope:  


This method should be used for the diluting of concentrated acids.  (I.E. making solutions from the full strength stock solutions)

Restrictions:  


Due to the risks with concentrated acids: Science Faculty and Trained Students only.  

Equipment and Supplies:


- Acid & Distilled Water

- Acid bucket for transportation – usually rubber or nalgene 

- Acid spill granules or acid neutralizer 

- Wet paper towels ( not dripping ) for wiping up spills and drips, 

- Labels all glassware needed ( volumetric flask for the acid solution, distilled 

water container and any other containers to be used ) 

- Fume hood ( CHECK THAT IT’S FUNCTIONING [80 – 100 ft/min] )  

- For dilutions where the acid is half or greater than the volume of water: a 

shallow bath should be used to absorb the heat evolved.

PPE’s and Safety Precautions:


Goggles (must be splash type), lab coat, apron, gloves: 

	Chemical 
	Nat. Rubber
	Neoprene
	Nitrile
	Vinyl

	Acetic Acid
	Excellent
	Excellent
	Excellent
	Excellent

	Hydrobromic Acid (40%)
	Good
	Excellent 
	-
	Excellent 

	Hydrochloric Acid (conc)
	Good
	Good
	Good
	Excellent 

	Hydrofluoric Acid (30%)
	Good
	Good
	Good
	Excellent 

	Nitric Acid
	Poor
	Poor
	Poor
	Good

	Sulfuric Acid (conc)
	Good
	Good
	Fair
	Good


Method:


Perform all calculations beforehand to limit time spent with solutions outside of acid cabinet.  

WORK WITH ONLY ONE ACID AT A TIME !! 

REMOVE ALL OTHER CHEMICALS FROM THE HOOD BEFORE YOU BEGIN !!

STEP 1 – Place neutralizer or granules and shallow bath ( if needed )in hood, label all containers to be used (including transitional containers)and place  them in the hood, have wet paper towels ready and make sure path to safety showers is clear BEFORE acid is removed from cabinet.

STEP 2 – Keeping acid in safety bucket, place acid bottle in the hood and lower sash to the lowest point that will still allow you to work comfortably. 

STEP 3 – Place half of the volume of water needed in the solution container that the acid will be delivered, this enables us to add acid to water resulting in a less violent reaction.

STEP 4 – Pipet, or pour acid into solution container. ( if heat is being evolved place container in shallow bath ) allow to cool

STEP 5 – Dilute to mark, mix thoroughly, place solution in a labeled container ( DO NOT STORE ACID IN VOLUMETRIC FLASKS )

Maintenance  Requirements:

Storage Directions:

Records and Forms: 

Any calibration results/records will be recorded in the Calibration Log Book and in the Science Laboratory Information System when indicated.

References:

	Valid 08/2000 - 10/2000

Sigma-Aldrich Canada Ltd.

2149 Winston Park Drive

Oakville, Ontario L6H 6J8

Tel: (905) 829-9500

             M A T E R I A L  S A F E T Y  D A T A  S H E E T

SECTION 1. - - - - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -

    CATALOG #:            84426

    NAME:                 HYDROCHLORIC ACID FUMING 37%

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -

    CAS #:  7647-01-0

    MF: CL-H

    EC NO:  231-595-7

  SYNONYMS

    ACIDE CHLORHYDRIQUE (FRENCH) * ANHYDROUS HYDROCHLORIC ACID * CHLOROHYDRIC ACID * 

    HYDROCHLORIDE * HYDROGEN CHLORIDE (ACGIH:OSHA) * MURIATIC ACID * SPIRITS OF SALT *

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -

  LABEL PRECAUTIONARY STATEMENTS

    CORROSIVE

    CAUSES BURNS.

    TOXIC BY INHALATION AND IF SWALLOWED.

    REACTS VIOLENTLY WITH WATER.

    IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF WATER AND SEEK MEDICAL 

       ADVICE.

    TAKE OFF IMMEDIATELY ALL CONTAMINATED CLOTHING.

    WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE

    PROTECTION.

    DO NOT BREATHE VAPOR.

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -

    IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.

    CALL A PHYSICIAN IMMEDIATELY.

    IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

    RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

    IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

    SHOES. CALL A PHYSICIAN.

    IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

    THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -

  EXTINGUISHING MEDIA

    CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

  SPECIAL FIREFIGHTING PROCEDURES

    WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO

    PREVENT CONTACT WITH SKIN AND EYES.

    USE WATER SPRAY TO COOL FIRE-EXPOSED CONTAINERS.

  UNUSUAL FIRE AND EXPLOSIONS HAZARDS

    EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

    WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

    RUBBER GLOVES.

    COVER WITH DRY LIME OR SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER

    AND HOLD FOR WASTE DISPOSAL.

    VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

    EVACUATE AREA.

SECTION 7. - - - - - - - - - - HANDLING AND STORAGE- - - - - - - - - - -

    REFER TO SECTION 8.

SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

    SAFETY SHOWER AND EYE BATH.

    USE ONLY IN A CHEMICAL FUME HOOD.

    WASH CONTAMINATED CLOTHING BEFORE REUSE.

    DISCARD CONTAMINATED SHOES.

    WASH THOROUGHLY AFTER HANDLING.

    DO NOT BREATHE VAPOR.

    DO NOT GET IN EYES, ON SKIN, ON CLOTHING.

    AVOID PROLONGED OR REPEATED EXPOSURE.

    NIOSH/MSHA-APPROVED RESPIRATOR.

    COMPATIBLE CHEMICAL-RESISTANT GLOVES.

    CHEMICAL SAFETY GOGGLES.

    FACESHIELD (8-INCH MINIMUM).

    KEEP TIGHTLY CLOSED.

    STORE IN A COOL DRY PLACE.

    REACTS VIOLENTLY WITH WATER.

    MAY DEVELOP PRESSURE.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

  APPEARANCE AND ODOR

    LIQUID.

  PHYSICAL PROPERTIES

    VAPOR PRESSURE:      409.981 MMHG

    SPECIFIC GRAVITY:     1.19

    VAPOR DENSITY:     1.3 G/L

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

  STABILITY

    STABLE.

  INCOMPATIBILITIES

    DO NOT ALLOW WATER TO ENTER CONTAINER BECAUSE OF VIOLENT REACTION.

    BASES

    AMINES

    ALKALI METALS

    COPPER, COPPER ALLOYS

    ALUMINUM

  HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

    HYDROGEN CHLORIDE GAS

  HAZARDOUS POLYMERIZATION

    WILL NOT OCCUR.

SECTION 11. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -

  ACUTE EFFECTS

    MAY BE HARMFUL IF ABSORBED THROUGH THE SKIN.

    MAY BE HARMFUL IF SWALLOWED.

    MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT, EYES AND SKIN.

    INHALATION MAY RESULT IN SPASM, INFLAMMATION AND EDEMA OF THE

    LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.

    SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,

    WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND

    VOMITING.

    CAUSES BURNS.

    MATERIAL IS EXTREMELY DESTRUCTIVE TO THE TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT.

    MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN.

  RTECS #: MW4025000

    HYDROCHLORIC ACID

  IRRITATION DATA

    EYE-RBT 5 MG/30S RINSE MLD                    TXCYAC 23,281,1982

  TOXICITY DATA

    ORL-MAN LDLO:2857 UG/KG                       MJAUAJ 158,28,1993

    ORL-WMN LDLO:420 UL/KG                        JJTOEX 9,351,1996

    IHL-HMN LCLO:1300 PPM/30M                     29ZWAE -,207,1968

    IHL-HMN LCLO:3000 PPM/5M                      TABIA2 3,231,1933

    UNR-MAN LDLO:81 MG/KG                         85DCAI 2,73,1970

    IHL-RAT LC50:3124 PPM/1H                      AMRL** TR-74-78,1974

    IHL-MUS LC50:1108 PPM/1H                      JCTODH 3,61,1976

    IPR-MUS LD50:40142 UG/KG                      COREAF 256,1043,1963

    ORL-RBT LD50:900 MG/KG                        BIZEA2 134,437,1923

  TARGET ORGAN DATA

    SENSE ORGANS AND SPECIAL SENSES (OTHER EYE EFFECTS)

    VASCULAR (BP LOWERING NOT CHARACTERIZED IN AUTONOMIC SECTION)

    LUNGS, THORAX OR RESPIRATION (RESPIRATORY DEPRESSION)

    LUNGS, THORAX OR RESPIRATION (RESPIRATORY STIMULATION)

    GASTROINTESTINAL (CHANGES IN STRUCTURE OR FUNCTION OF ESOPHAGUS)

    SKIN AND APPENDAGES (AFTER SYSTEMIC EXPOSURE: DERMATITIS, OTHER)

    ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

    (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR

    COMPLETE INFORMATION.

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -

    DATA NOT YET AVAILABLE.

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -

    CONTACT A LICENSED PROFESSIONAL WASTE DISPOSAL SERVICE TO DISPOSE OF

    THIS MATERIAL.

    OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -

    CONTACT FLUKA CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -

  Removed for brevity.

SECTION 16. - - - - - - - - - - OTHER INFORMATION- - - - - - - - - - - -

    THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO

    BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,

    FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING

    OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR

    PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

    COPYRIGHT 1999 SIGMA-ALDRICH CO.

    LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY


	Valid 08/2000 - 10/2000

Sigma-Aldrich Canada Ltd.

2149 Winston Park Drive

Oakville, Ontario L6H 6J8

Tel: (905) 829-9500

M A T E R I A L  S A F E T Y  D A T A  S H E E T

SECTION 1. - - - - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -

    CATALOG #:            242853

    NAME:                 ACETIC ACID, 99.7+%, A.C.S. REAGENT

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -

    CAS #:    64-19-7

    MF: C2H4O2

    EC NO:  200-580-7

  SYNONYMS

    ACETIC ACID (ACGIH:OSHA) * ACETIC ACID, GLACIAL * ACIDE ACETIQUE

    (FRENCH) * ACIDO ACETICO (ITALIAN) * AZIJNZUUR (DUTCH) * ESSIGSAEURE

    (GERMAN) * ETHANOIC ACID * ETHYLIC ACID * GLACIAL ACETIC ACID *

    KYSELINA OCTOVA (CZECH) * METHANECARBOXYLIC ACID * OCTOWY KWAS

    (POLISH) * VINEGAR ACID *

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -

  LABEL PRECAUTIONARY STATEMENTS

    COMBUSTIBLE (USA)

    FLAMMABLE (EU)

    CORROSIVE

    CAUSES SEVERE BURNS.

    HARMFUL IN CONTACT WITH SKIN.

    LACHRYMATOR.

    TARGET ORGAN(S):

    TEETH

    KIDNEYS

    KEEP AWAY FROM SOURCES OF IGNITION – NO SMOKING.

    IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE

    IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE).

    IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF

    WATER AND SEEK MEDICAL ADVICE.

    WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE

    PROTECTION.

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -

    IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.

    CALL A PHYSICIAN.

    DO NOT INDUCE VOMITING.

    IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

    RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

    IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

    SHOES. CALL A PHYSICIAN.

    IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

    THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -

  EXTINGUISHING MEDIA

    CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

  SPECIAL FIREFIGHTING PROCEDURES

    WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO

    PREVENT CONTACT WITH SKIN AND EYES.

  UNUSUAL FIRE AND EXPLOSIONS HAZARDS

    EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

    WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

    RUBBER GLOVES.

    COVER WITH DRY LIME OR SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER

    AND HOLD FOR WASTE DISPOSAL.

    VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

    EVACUATE AREA.

SECTION 7. - - - - - - - - - - HANDLING AND STORAGE- - - - - - - - - - -

    REFER TO SECTION 8.

SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

    SAFETY SHOWER AND EYE BATH.

    USE ONLY IN A CHEMICAL FUME HOOD.

    WASH CONTAMINATED CLOTHING BEFORE REUSE.

    DISCARD CONTAMINATED SHOES.

    WASH THOROUGHLY AFTER HANDLING.

    DO NOT BREATHE VAPOR.

    DO NOT GET IN EYES, ON SKIN, ON CLOTHING.

    AVOID PROLONGED OR REPEATED EXPOSURE.

    NIOSH/MSHA-APPROVED RESPIRATOR.

    COMPATIBLE CHEMICAL-RESISTANT GLOVES.

    CHEMICAL SAFETY GOGGLES.

    FACESHIELD (8-INCH MINIMUM).

    KEEP TIGHTLY CLOSED.

    STORE IN A COOL DRY PLACE.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

  APPEARANCE AND ODOR

    LIQUID.

  PHYSICAL PROPERTIES

    BOILING POINT:        117 – 118  C

    MELTING POINT:      16.2  C

    FLASHPOINT               104F

                             40C

    EXPLOSION LIMITS IN AIR:

      UPPER                                    19.9 %

      LOWER                                    4 %

    VAPOR PRESSURE:      11.4 MMHG

    SPECIFIC GRAVITY:     1.049

    VAPOR DENSITY:     2.07 G/L

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

  STABILITY

    STABLE.

  INCOMPATIBILITIES

    PROTECT FROM MOISTURE.

    OXIDIZING AGENTS

    SOLUBLE CARBONATES AND PHOSPHATES

    HYDROXIDES

    OXIDES

    METALS

    PEROXIDES

    PERMANGANATES

    AMINES

    ALCOHOLS

  HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

    CARBON MONOXIDE, CARBON DIOXIDE

  HAZARDOUS POLYMERIZATION

    WILL NOT OCCUR.

SECTION 11. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -

  ACUTE EFFECTS

    CAUSES BURNS.

    HARMFUL IF ABSORBED THROUGH SKIN.

    MAY BE HARMFUL IF INHALED.

    MATERIAL IS EXTREMELY DESTRUCTIVE TO THE TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT.

    MAY BE HARMFUL IF SWALLOWED.

    MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT, EYES AND SKIN.

    INHALATION MAY RESULT IN SPASM, INFLAMMATION AND EDEMA OF THE

    LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.

    SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,

    WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND

    VOMITING.

    INGESTION OR INHALATION OF CONCENTRATED ACETIC ACID CAUSES DAMAGE TO

    TISSUES OF THE RESPIRATORY AND DIGESTIVE TRACTS. SYMPTOMS INCLUDE:

    HEMATEMESIS, BLOODY DIARRHEA, EDEMA AND/OR PERFORATION OF THE ESOPHAGUS

    AND PYLORUS, HEMATURIA, ANURIA, UREMIA, ALBUMINURIA, HEMOLYSIS,

    CONVULSIONS, BRONCHITIS, PULMONARY EDEMA, PNEUMONIA, CARDIOVASCULAR

    COLLAPSE, SHOCK AND DEATH.

    DIRECT CONTACT OR EXPOSURE TO HIGH CONCENTRATIONS OF VAPOR WITH SKIN OR

    EYES CAN CAUSE: ERYTHEMA, BLISTERS, TISSUE DESTRUCTION WITH SLOW

    HEALING, SKIN BLACKENING, HYPERKERATOSIS, FISSURES, CORNEAL EROSION,

    OPACIFICATION, IRITIS, CONJUNCTIVITIS AND POSSIBLE BLINDNESS.

    TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND

    TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

  CHRONIC EFFECTS

    TARGET ORGAN(S):

    TEETH

    KIDNEYS

  RTECS #: AF1225000

    ACETIC ACID

  IRRITATION DATA

    SKN-HMN 50 MG/24H MLD                         TXAPA9 31,481,1975

    SKN-RBT 525 MG OPEN SEV                       UCDS** 8/7/1963

    SKN-RBT 50 MG/24H MLD                         TXAPA9 31,481,1975

    EYE-RBT 5 MG/30S RINSE MLD                    TXCYAC 23,281,1982

  TOXICITY DATA

    UNR-MAN LDLO:308 MG/KG                        85DCAI 2,73,1970

    ORL-RAT LD50:3310 MG/KG                       DMDJAP 31,276,1959

    IHL-MUS LC50:5620 PPM/1H                      MELAAD 48,559,1957

    IVN-MUS LD50:525 MG/KG                        APTOA6 18,141,1961

    SKN-RBT LD50:1060 UL/KG                       UCDS** 8/7/1963

  TARGET ORGAN DATA

    SENSE ORGANS AND SPECIAL SENSES (OTHER OLFACTION EFFECTS)

    SENSE ORGANS AND SPECIAL SENSES (OTHER EYE EFFECTS)

    BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD)

    LUNGS, THORAX OR RESPIRATION (OTHER CHANGES)

    GASTROINTESTINAL (CHANGES IN STRUCTURE OR FUNCTION OF ESOPHAGUS)

    GASTROINTESTINAL (ULCERATION OR BLEEDING FROM SMALL INTESTINE)

    GASTROINTESTINAL (ULCERATION OR BLEEDING FROM LARGE INTESTINE)

    EFFECTS ON FERTILITY (MALE FERTILITY INDEX)

    EFFECTS ON NEWBORN (BEHAVIORAL)

    ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

    (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR

    COMPLETE INFORMATION.

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -

    DATA NOT YET AVAILABLE.

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -

    THIS COMBUSTIBLE MATERIAL MAY BE BURNED IN A CHEMICAL INCINERATOR

    EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

    OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -

    CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -

  Removed for brevity.

SECTION 16. - - - - - - - - - - OTHER INFORMATION- - - - - - - - - - - -

    THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO

    BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,

    FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING

    OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR

    PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

    COPYRIGHT 2001 SIGMA-ALDRICH CO.

    LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY


	Valid 08/2000 - 10/2000

Fluka Chemie AG

Postfach 260

CH-9471 Buchs

Switzerland

Tel: 081 755 25 11 Fax. 081 756 54 49

Night: 071 228 3600

             M A T E R I A L  S A F E T Y  D A T A  S H E E T

SECTION 1. - - - - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -

    CATALOG #:            84380

    NAME:                 NITRIC ACID 65%

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -

    CAS #:  7697-37-2

    MF: HNO3

    EC NO:  231-714-2

  SYNONYMS

    WFNA * WHITE FUMING NITRIC ACID *

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -

  LABEL PRECAUTIONARY STATEMENTS

    OXIDIZING

    HIGHLY TOXIC (USA)

    TOXIC (EU)

    CONTACT WITH COMBUSTIBLE MATERIAL MAY CAUSE FIRE.

    TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.

    CAUSES BURNS.

    REACTS VIOLENTLY WITH WATER.

    KEEP AWAY FROM COMBUSTIBLE MATERIAL.

    IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF

    WATER AND SEEK MEDICAL ADVICE.

    TAKE OFF IMMEDIATELY ALL CONTAMINATED CLOTHING.

    WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE

    PROTECTION.

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -

    IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS

    AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED

    CLOTHING AND SHOES.

    IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

    RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

    ASSURE ADEQUATE FLUSHING OF THE EYES BY SEPARATING THE EYELIDS

    WITH FINGERS.

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -

  EXTINGUISHING MEDIA

    NONCOMBUSTIBLE.

    USE EXTINGUISHING MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.

    DO NOT USE WATER.

  SPECIAL FIREFIGHTING PROCEDURES

    WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO

    PREVENT CONTACT WITH SKIN AND EYES.

  UNUSUAL FIRE AND EXPLOSIONS HAZARDS

    CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE.

    EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

    VIGOROUSLY SUPPORTS COMBUSTION.

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

    WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

    RUBBER GLOVES.

    ABSORB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR

    DISPOSAL.

SECTION 7. - - - - - - - - - - HANDLING AND STORAGE- - - - - - - - - - -

    REFER TO SECTION 8.

SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

    STORE IN A COOL DRY PLACE.

    KEEP TIGHTLY CLOSED.

    DO NOT STORE NEAR, NOR ALLOW CONTACT WITH, CLOTHING AND OTHER

    COMBUSTIBLE MATERIAL.

    DO NOT ALLOW CONTACT WITH WATER.

    WEAR HEAVY RUBBER GLOVES.

    CHEMICAL SAFETY GOGGLES.

    RUBBER APRON.

    SAFETY SHOWER AND EYE BATH.

    AVOID CONTACT AND INHALATION.

    AVOID PROLONGED OR REPEATED EXPOSURE.

    WASH THOROUGHLY AFTER HANDLING.

    DISCARD CONTAMINATED CLOTHING AND SHOES.

    POISON

    CORROSIVE.

    PROTECT FROM LIGHT.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

  APPEARANCE AND ODOR

    LIQUID.

  PHYSICAL PROPERTIES

    BOILING POINT:        100 C

    VAPOR PRESSURE:      8 MMHG

    SPECIFIC GRAVITY:     1.4 G

    VAPOR DENSITY:     1 G/L

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

  CONDITIONS TO AVOID

    MAY DISCOLOR ON EXPOSURE TO LIGHT.

  INCOMPATIBILITIES

    REACTS VIOLENTLY WITH:

    ALCOHOLS

    ALKALI METALS

    BRASS

    FINELY POWDERED METALS

    COPPER, COPPER ALLOYS

    GALVANIZED IRON

    ORGANIC MATERIALS

    AMINES

SECTION 11. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -

  ACUTE EFFECTS

    MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN.

    CAUSES BURNS.

    MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT, EYES AND SKIN.

    INHALATION MAY RESULT IN SPASM, INFLAMMATION AND EDEMA OF THE

    LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.

    SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,

    WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND

    VOMITING.

  RTECS #: QU6000000

    NITRIC ACID, (WHITE FUMING)

  TOXICITY DATA

    IHL-RAT LC50:244 PPM(NO2)/30M                 AMIHBC 10,418,1954

    ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

    (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR

    COMPLETE INFORMATION.

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -

    DATA NOT YET AVAILABLE.

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -

    FOR SMALL QUANTITIES: CAUTIOUSLY ADD TO A LARGE STIRRED EXCESS OF

    WATER. ADJUST THE PH TO NEUTRAL, SEPARATE ANY INSOLUBLE SOLIDS OR

    LIQUIDS AND PACKAGE THEM FOR HAZARDOUS-WASTE DISPOSAL. FLUSH THE

    AQUEOUS SOLUTION DOWN THE DRAIN WITH PLENTY OF WATER. THE HYDROLYSIS

    AND NEUTRALIZATION REACTIONS MAY GENERATE HEAT AND FUMES WHICH CAN BE

    CONTROLLED BY THE RATE OF ADDITION.

    OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -

    CONTACT FLUKA CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -

  Removed for Brevity

SECTION 16. - - - - - - - - - - OTHER INFORMATION- - - - - - - - - - - -

    THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO

    BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,

    FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING

    OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR

    PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

    COPYRIGHT 1999 SIGMA-ALDRICH CO.

    LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY
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Aldrich Chemical Co., Inc.

1001 West St. Paul

Milwaukee, WI 53233 USA

Phone: 414-273-3850

             M A T E R I A L  S A F E T Y  D A T A  S H E E T

SECTION 1. - - - - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -

    CATALOG #:            258105

    NAME:                 SULFURIC ACID, 95-98%, A.C.S. REAGENT

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -
    CAS #:  7664-93-9

    MF: H2O4S

    EC NO:  231-639-5

  SYNONYMS

    ACIDE SULFURIQUE (FRENCH) * BATTERY ACID * BOV * DIHYDROGEN SULFATE * DIPPING ACID * 

    ELECTROLYTE ACID * MATTLING ACID * OIL OF VITRIOL * SULFURIC ACID (ACGIH:OSHA) * SULPHURIC 

    ACID * VITRIOL BROWN OIL *

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -

  LABEL PRECAUTIONARY STATEMENTS

    HIGHLY TOXIC (USA)

    TOXIC (EU)

    MAY CAUSE CANCER BY INHALATION.

    TOXIC BY INHALATION.

    HARMFUL IN CONTACT WITH SKIN AND IF SWALLOWED.

    CAUSES BURNS.

    TARGET ORGAN(S):

    TEETH

    CARDIOVASCULAR SYSTEM

    IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE

    IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE).

    WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE

    PROTECTION.

    DO NOT BREATHE VAPOR.

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -

    IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.

    CALL A PHYSICIAN IMMEDIATELY.

    IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

    RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

    IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

    SHOES. CALL A PHYSICIAN.

    IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

    FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

    THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -

  EXTINGUISHING MEDIA

    NONCOMBUSTIBLE.

    USE EXTINGUISHING MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.

    DO NOT USE WATER.

  SPECIAL FIREFIGHTING PROCEDURES

    WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO

    PREVENT CONTACT WITH SKIN AND EYES.

  UNUSUAL FIRE AND EXPLOSIONS HAZARDS

    EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

    CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE.

    STRONG DEHYDRATING AGENT WHICH MAY CAUSE IGNITION OF FINELY

    DIVIDED MATERIALS ON CONTACT.

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

    WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

    RUBBER GLOVES.

    COVER WITH DRY-LIME, SAND, OR SODA ASH. PLACE IN COVERED CONTAINERS

    USING NON-SPARKING TOOLS AND TRANSPORT OUTDOORS.

    VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

    EVACUATE AREA.

SECTION 7. - - - - - - - - - - HANDLING AND STORAGE- - - - - - - - - - -

    REFER TO SECTION 8.

SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

    WASH CONTAMINATED CLOTHING BEFORE REUSE.

    WASH THOROUGHLY AFTER HANDLING.

    DO NOT BREATHE VAPOR.

    DO NOT GET IN EYES, ON SKIN, ON CLOTHING.

    AVOID PROLONGED OR REPEATED EXPOSURE.

    NIOSH/MSHA-APPROVED RESPIRATOR.

    COMPATIBLE CHEMICAL-RESISTANT GLOVES.

    CHEMICAL SAFETY GOGGLES.

    WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT

    GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.

    FACESHIELD (8-INCH MINIMUM).

    SAFETY SHOWER AND EYE BATH.

    USE ONLY IN A CHEMICAL FUME HOOD.

    KEEP TIGHTLY CLOSED.

    STORE IN A COOL DRY PLACE.

    DO NOT ALLOW CONTACT WITH WATER.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

  APPEARANCE AND ODOR

    CLEAR, COLORLESS LIQUID (ACS)

  PHYSICAL PROPERTIES

    FLASHPOINT               NONE

    VAPOR PRESSURE:      1MM 145.8 C

    SPECIFIC GRAVITY:     1.840

    VAPOR DENSITY:     <.3 @ 25 C

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

  STABILITY

    STABLE.

  INCOMPATIBILITIES

    PROTECT FROM MOISTURE.

    DO NOT ALLOW WATER TO ENTER CONTAINER.

    BASES

    HALIDES

    ORGANIC MATERIALS

    INCOMPATIBLE WITH CARBIDES, CHLORATES, FULMINATES, NITRATES, PICRATES,

    CYANIDES, ALKALI HALIDES, ZINC IODIDE, PERMANGANATES, HYDROGEN PEROXIDE,

    AZIDES, PERCHLORATES, NITROMETHANE, PHOSPHOROUS, NITRITES. VIOLENT

    REACTION WITH: CYCLOPENTADIENE, CYCLOPENTANONE OXIME, NITROARYL AMINES,

    HEXALITHIUM DISILICIDE, PHOSPHOROUS (III) OXIDE.

    FINELY POWDERED METALS

  HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

    SULFURIC ACID

    SULFUR OXIDES

    HYDROGEN SULFIDE GAS

  HAZARDOUS POLYMERIZATION

    WILL NOT OCCUR.

SECTION 11. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -

  ACUTE EFFECTS

    MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES

    AND UPPER RESPIRATORY TRACT, EYES AND SKIN.

    INHALATION MAY RESULT IN SPASM, INFLAMMATION AND EDEMA OF THE

    LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.

    SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,

    WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND

    VOMITING.

    CAUSES BURNS.

    HARMFUL IF ABSORBED THROUGH SKIN.

    TOXIC IF INHALED.

    HARMFUL IF SWALLOWED.

  CHRONIC EFFECTS

    TARGET ORGAN(S):

    TEETH

    CARDIOVASCULAR SYSTEM

    THE INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC) HAS DETERMINED

    THAT OCCUPATIONAL EXPOSURE TO STRONG-INORGANIC-ACID MISTS CONTAINING

    SULFURIC ACID IS CARCINOGENIC TO HUMANS (GROUP 1).

  RTECS #: WS5600000

    SULFURIC ACID

  IRRITATION DATA

    EYE-RBT 250 UG SEV                            AJOPAA 29,1363,1946

    EYE-RBT 5 MG/30S RINSE SEV                    TXCYAC 23,281,1982

  TOXICITY DATA

    UNR-MAN LDLO:135 MG/KG                        85DCAI 2,73,1970

    ORL-RAT LD50:2140 MG/KG                       AIHAAP 30,470,1969

    IHL-RAT LC50:510 MG/M3/2H                     85GMAT -,107,1982

    IHL-MUS LC50:320 MG/M3/2H                     85GMAT -,107,1982

    IHL-GPG LC50:18 MG/M3                         MELAAD 45,590,1954

    ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

    (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR

    COMPLETE INFORMATION.

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -

    DATA NOT YET AVAILABLE.

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -

    CONTACT A LICENSED PROFESSIONAL WASTE DISPOSAL SERVICE TO DISPOSE OF

    THIS MATERIAL.

    OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -

    CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -

           Removed for Brevity.

SECTION 16. - - - - - - - - - - OTHER INFORMATION- - - - - - - - - - - -

    THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO

    BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,

    FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING

    OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR

    PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

    COPYRIGHT 1999 SIGMA-ALDRICH CO.

    LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY
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