Health & Safety Information

All the solutions used in this challenge are of a relatively low concentration and so should not prove hazardous. Skin contact with the citric acid and sodium bicarbonate powder should be avoided pupils should therefore wear eye protection at all times and disposable gloves to prevent skin contact. The other main hazard that could occur is over inflation of balloons leading to them bursting pupils should be warned about this and use caution.

The chemicals that could be used are:

citric acid

sodium bicarbonate

copper and copper sulphate

magnesium and magnesium sulphate

zinc and zinc sulphate

hydrochloric acid

calcium carbonate 

vinegar

Below is health & safety information about each of these chemicals. 



	CITRIC ACID 
	ICSC: 0855 

	March 1998 


	

	2-Hydroxy-1,2,3-propanetricarboxylic acid 
beta-Hydroxytricarballylic acid 
Anhydrous citric acid 



 





	CAS # 
77-92-9 
C 6H 8O 7/CH 2COOH-C(OH)COOH-CH 2COOH 
RTECS # 
GE7350000 
Molecular mass: 192.1 



	TYPES OF 
HAZARD / 
EXPOSURE 
	ACUTE HAZARDS / SYMPTOMS 
	     PREVENTION      
	FIRST AID /    FIRE FIGHTING    

	FIRE 
	Combustible. 
	NO open flames. 
	Powder, water spray, foam, carbon dioxide. 

	EXPLOSION 
	Finely dispersed particles form explosive mixtures in air. 
	Prevent deposition of dust; closed system, dust explosion-proof electrical equipment and lighting. 
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	EXPOSURE 
	
	PREVENT DISPERSION OF DUST! 
	

	Inhalation 
	Cough. Shortness of breath. Sore throat. 
	Ventilation (not if powder). 
	Fresh air, rest. Refer for medical attention. 

	Skin 
	Redness. 
	Protective gloves. 
	Rinse skin with plenty of water or shower. Refer for medical attention. 

	Eyes 
	Redness. Pain. 
	Safety goggles. 
	First rinse with plenty of water for several minutes (remove contact lenses if easily possible), then take to a doctor. 

	Ingestion 
	Abdominal pain. Sore throat. 
	Do not eat, drink, or smoke during work. 
	Rinse mouth. Refer for medical attention. 


	SPILLAGE DISPOSAL 
	PACKAGING & LABELLING 

	Sweep spilled substance into containers; if appropriate, moisten first to prevent dusting. Wash away remainder with plenty of water (extra personal protection: P2 filter respirator for harmful particles). 
	


	EMERGENCY RESPONSE 
	STORAGE 

	
	Separated from strong oxidants, strong bases, metal nitrates and metals. Dry. 


	IMPORTANT DATA 

	PHYSICAL STATE; APPEARANCE: 
COLOURLESS CRYSTALS 

PHYSICAL DANGERS: 
Dust explosion possible if in powder or granular form, mixed with air. 

CHEMICAL DANGERS: 
The substance decomposes on heating above 175°C. The solution in water is a medium strong acid. Reacts with oxidants and bases. Attacks metal. 

OCCUPATIONAL EXPOSURE LIMITS: 
TLV not established. MAK not established. 
	ROUTES OF EXPOSURE: 
The substance can be absorbed into the body by inhalation and by ingestion. 

INHALATION RISK: 
Evaporation at 20°C is negligible; a nuisance-causing concentration of airborne particles can, however, be reached quickly when dispersed. 

EFFECTS OF SHORT-TERM EXPOSURE: 
The substance irritates the eyes, the skin and the respiratory tract. 

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE: 
The substance may have effects on the teeth , resulting in erosion. 


[image: image4.png]SODIUM BICARBONATE
MATERIAL SAFETY DATA SHEET Date Prepared: 11/13/95 Supersedes Date:

1. CHEMICAL PRODUCT AND COMPANY DESCRIPTION

NORTH AMERICAN CHEMICALS ZONE

FOOD INGREDIENTS

CN 7500

Cranbury NC  08512-7500

Emergency Phone Numbers:
FOR EMERGENCIES INVOLVING A SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT
CONTACT: CHEMTREC (800-424-9300) OR RHONE-POULENC (800-334-7577).

For Product Information:
{800} 343-8324

Chemical Name or Synonym:
BAKING SODA; BICARBONATE OF SODA; SODIUM HYDROGEN CARBONATE

Molecular Formula:
NaHCO3

2. COMPOSITION/INFORMATION ON INGREDIENTS

osHA
Component CAS Reg Mumber Hazard Percentage
SODIUM BICARSONATE 144-55-3 N 100

3. HAZARDS IDENTIFICATION

A. EMERGENCY OVERVIEW:

Physical Appearance and Odor
white powder solid, odorless.

Warning Statements

Based on currently available data, this product does not meet the OSHA
definition of a hazardous substance. However, good industrial hygiene
practices should be used in handling it.




Copper sulphate

Hazards 
All copper compounds are harmful by swallowing or inhalation of the dust with the chromate(VI) and chloride having greater toxicity. They are all moderate to severe eye and skin irritants. The chromate(VI) in particular may cause cancer and is a skin sensitiser. Allergic skin and eye reactions to the chloride and sulphate have been reported. Label nitrate and sulphate solutions of 1M and over or chloride solutions of 0.15 up to 1.4M as HARMFUL. Solutions of the chloride equal to and over 1.4M should be labelled TOXIC. The nitrate is an oxidising agent and contact with combustible material may cause fire. Copper itself ignites on contact with chlorine and is incompatible with 1-bromo-2-propyne. 
Incompatibility 
Many copper salts form unstable ethynides (acetylides) with ethyne (acetylene). Copper(II) chloride can react violently with potassium or sodium. The chromate ignites on contact with hydrogen sulphide gas.The oxides can form explosive mixtures with aluminium or magnesium. They are incompatible with many metals and reducing agents. 
Handling 
Wear eye protection and nitrile gloves. Avoid raising dust from compounds in the solid state e.g. oxide, carbonate and sulphide. Lengthy electrolysis of a solution could produce harmful aerosol. 


Storage 
Securely in store. Keep nitrate and chromate(VI) with oxidising agents. 
Disposal 
Wear eye protection and nitrile gloves. Washings - rinsings from glassware can be greatly diluted and washed to waste. 

Solutions - Collect and warm to approx. 40°C, adding a little dilute sulphuric acid to clarify the solution. Separate the copper as metal deposit by electrolysis (Use iron nail as cathode and graphite anode) running at 2 V until the solution is practically colourless. The recovered copper can be filtered off, washed, dried and re-used. 

Solids - dissolve in water or in dilute acid and treat as above.
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Eyes

Irrigate with water for at least 10 minutes.

Obtain medical atiention.

Lungs

Remove patient from exposure to
fresh air. Rest and keep warm.
Obtain medical attention.

Mouth

Wash out mouth thoroughly with water. Don't induce
vomiting. Give pint of water to drink. If unconscious do
notgive anything to drink. Obtain medical attention.

Skin

Wash well with soap and water. Remove and wash
contaminated clothing.





Magnesium

Hazards 
Metal is highly flammable. Burns from burning magnesium are very severe. Very dangerous especially in form of powder or flakes. Can be ignited by a spark. May ignite spontaneously in air when the powder is damp, particularly with water/oil emulsion. Inhalation of fumes of freshly sublimed magnesium oxide may cause metal fume fever. Particles of metallic magnesium or alloy entering the skin may produce a local lesion which is slow to heal. Do not look at magnesium burning as eye injury can result. The nitrate is an oxidising agent - Explosion hazard when exposed to heat, flame or shock. Harmful by ingestion and can irritate the skin and eyes. See Nitrates (nitrates(V)) for more information. 
Incompatibility 

Metal - Moisture, acids, alcohols (long induction period), oxidising agents, bromine, chlorine, sulphur, phosphorus, halogenated alkanes and Teflon. Explosive mixtures with nitrates, sulphate and several oxides including metal oxides and moist silicon dioxide. Reactions are violent if heated and if metal is finely divided.
Nitrate - Reducing agents. Explosive reactions with metal powders and dusts e.g. aluminium - also with cyanides, ammonium salts, thiosulphates, phenol or urea. With strong acids, toxic nitrogen oxides are evolved. Can assist combustion of organic materials e.g. wood, clothes etc., especially if saturated then allowed to dry out. 
Handling 

Metal - Wear eye protection and keep well away from flames. Open carefully and replace stopper as soon as sample of metal powder is removed from bottle. Keep containers tightly closed. Wear leather gloves if possible. FF - Dry sand, graphite or powder.
Nitrate - Wear rubber gloves and eye protection. Avoid raising dust or causing friction by grinding. Handle in a fume cupboard. FF - WS. 


Storage 

Metal - General store, with reducing agents and away from halogens, acids and all possible sources of ignition. Containers of fine powder may develop pressure due to the reaction with atmospheric moisture. SL - 3 years.
Nitrates - In general store with oxidising agents. 
Disposal 

Metal - Add up to 20 g at a time to 0.5M hydrochloric acid in well-ventilated space and wash to waste with water. See Nitrates for disposal of nitrate. 
Spillage 

Metal - Wear gloves and face shield. Carefully brush into suitable container and transport to open space for addition to acid. See Nitrates for spillage of nitrate. 
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Eyes

Irrigate with water for at least 15 minutes.

Make sure all particles are removed
Obtain medical attention.

Lungs

Remove patient from exposure to
fresh air. Restand keep warm. If
exposure s severe obtain medical
attention.

Mouth

Wash out mouth thoroughly with water. Don't induce
vomiting. Give pint of water to drink. Obtain medical
advice. In the case of the nitrate obtain medical
attention if exposure is severe.

Skin
Wash well with soap and water. Remove and wash
contaminated clothing. Metal - obtain medical

attention. Obtain medical attention if exposure is
severe.







Zinc
Hazards 
Zinc chloride (anhydrous) is corrosive. It can be hydrolysed by water and burns eyes, skin and mucous membranes. Fumes are particularly toxic. Dermatitis, boils and conjunctivitis may result. Animal carcinogen and causes teratogenic and reproductive effects. The digestive and respiratory systems may be affected severely by repeated or prolonged exposure. Zinc nitrate (hexahydrate) is harmful if swallowed and contact with combustible material may cause a fire - oxidising agent. 
Incompatibility 

Zinc chloride is incompatible with potassium or powdered zinc. Emits toxic fumes if heated to decomposition. 

Zinc nitrate is a powerful oxidising agent and can react violently with sulphur, phosphorus, carbon, alkali metals, reducing agents and organic compounds in general. 
Handling 

Wear rubber or plastic gloves and eye protection. Replace lids of containers and seal tightly. Open carefully as pressure may have been generated inside by reaction with atmospheric moisture.


Storage 

Store zinc chloride in general store. Make sure the container is tightly closed as this chemical absorbs water from the atmosphere. Store zinc nitrate with oxidising agents in general store. Keep cool and well closed. SL - 2 to 3 years under good conditions. 
Disposal 

Wear eye protection and rubber or plastic gloves. Small quantities can be washed to waste. For up to 20 g, carefully dissolve in water and precipitate as carbonate or hydroxide. Mix precipitate with 20 parts of sand and place in refuse. 
Spillage 

Wear eye protection and rubber or plastic gloves.
Solid - carefully sweep up and treat as in Disposal.
Solutions - soak up on absorbent and rinse absorbent well. Place used absorbent with ordinary refuse. 
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Eyes
Irrigate with water for at least 10
minutes. Obain medical attention
as soon as possible if the
anhydrous zinc halide is involved.

Lungs
Remove patient from exposure to
fresh air. Rest and keep warm.
Obtain medical attention.

Mouth
Wash out mouth thoroughly with water. Don't induce
vomiting. Give pint of water to drink. If unconscious do not
give anything to drink. Obtain medical attention as soon
as possible if the anhydrous zinc halide is involved.
Skin
Wash well with soap and water. Remove and
wash contaminated clothing. Obtain medical
attention f irrtation persists.







 

CALCIUM CARBONATE 



1. Product Identification

Synonyms: Carbonic acid calcium salt; calcite; aragonite; limestone 
CAS No.: 471-34-1 
Molecular Weight: 100.09 
Chemical Formula: CaCO3 
Product Codes: 
J.T. Baker: 1288, 1294, 1300, 1301, 4485, 4918 
Mallinckrodt: 1281, 1282, 1390, 2939, 4052, 4061, 4071, 4072, 6210, 6895 



2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                                  

  ---------------------------------------   ------------   ------------   ---------   

  Calcium Carbonate                         471-34-1         90 - 100%       Yes                                                                    



3. Hazards Identification

Emergency Overview 
-------------------------- 
CAUTION! MAY CAUSE IRRITATION TO SKIN, EYES, AND RESPIRATORY TRACT. NUISANCE DUST. 

J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 0 - None 
Flammability Rating: 0 - None 
Reactivity Rating: 0 - None 
Contact Rating: 1 - Slight 
Lab Protective Equip: GOGGLES; LAB COAT 
Storage Color Code: Orange (General Storage) 
----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Excessive concentrations of a nuisance dust may cause nuisance condition such as coughing, sneezing, and nasal irritation. 
Ingestion: 
Non-toxic. 
Skin Contact: 
Not expected to be a health hazard from skin exposure. 
Eye Contact: 
No information found, but presumed to cause mechanical irritation. 
Chronic Exposure: 
Excessive oral doses of calcium carbonate may produce alkalosis and hypocalcaemia. 
Aggravation of Pre-existing Conditions: 
No information found. 



4. First Aid Measures

Inhalation: 
Remove to fresh air. Get medical attention for any breathing difficulty. 
Ingestion: 
If large amounts were swallowed, give water to drink and get medical advice. 
Skin Contact: 
Wash exposed area with soap and water. Get medical advice if irritation develops. 
Eye Contact: 
Wash thoroughly with running water. Get medical advice if irritation develops. 



5. Fire Fighting Measures

Fire: 
Not considered to be a fire hazard. 
Explosion: 
Not considered to be an explosion hazard. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding fire. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full face piece operated in the pressure demand or other positive pressure mode. 



6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Spills: Sweep up and containerise for reclamation or disposal. Vacuuming or wet sweeping may be used to avoid dust dispersal.




7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Containers of this material may be hazardous when empty since they retain product residues (dust, solids); observe all warnings and precautions listed for the product. 



8. Exposure Controls/Personal Protection


Skin Protection: 
Gloves and lab coat, apron or coveralls. 
Eye Protection: 
Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area. 

Hydrochloric acid

Hazards 
Extremely irritant and corrosive vapour. Vapour and higher concentrations of the acid (6.5M upwards) are extremely destructive causing severe burns to eyes, lungs, skin and also if swallowed. Lower concentrations 1-6.5M are deemed irritant to eyes, lungs, skin and if swallowed. Dermatitis and photosensitisation can result after prolonged or repeated contact. 
Incompatibility 

Explosion possible with potassium manganate(VII) (permanganate). Violent reaction with reactive metals e.g. potassium, sodium, calcium, magnesium releasing hydrogen gas. Also with other concentrated acids releasing hydrogen chloride gas e.g. sulphuric or phosphoric(V) acid. Vigorous exothermic decomposition with 1,1-difluoroethene. Ignites on contact with fluorine. Chloromethoxy chloromethane (bis-chloromethyl ether), a very potent carcinogen may be formed with methanal (formaldehyde) vapour in air. 
Handling 

Wear nitrile gloves/gauntlets and eye protection. Fuming hydrochloric acid should only be handled in a fume cupboard.


Storage 

With acids in general store in a cool, well ventilated situation away from oxidising agents and protected from physical damage. 
Disposal 

Wear nitrile gloves and eye protection. In a fume cupboard neutralise with sodium hydrogencarbonate and wash to waste with a large excess of running water. 
Spillage 

Evacuate the area and ensure maximum ventilation possible. Wear gloves, face shield, acid-proof footwear and protective apron. If fuming acid has been spilled use a water spray to cut down the fumes. Spread soda ash / calcium hydroxide (50:50) carefully over the spillage to neutralise. Beware the heat generated during this neutralisation. Wait 5 minutes then wash the slurry to waste with a large excess of running water. 
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Eyes

Irrigate with water for at least 10 minutes.

Obtain medical attention as soon as
possible.

Lungs

Remove patient from exposure to
fresh air. Rest and keep warm.
Obtain medical attention as soon as
possible.

Mouth

Wash out mouth thoroughly with water. Don't induce
vomiting. Give pint of water to drink. If unconscious
o not give anything to drink. Obtain medical
attention as soon as possible.

Skin

Wash well with soap and water. Remove and wash
contaminated clothing. Obtain medical attention if
irrtation persists.







Vinegar

Hazards 
The concentrated acid (glacial) is corrosive and vapour is severely irritating to the skin and eyes causing severe burns and ulcers. Poisonous if swallowed. Lachrymatory. Experimental reproductive effects and mutagenic data. Flammable - presents a moderate fire/explosion hazard when exposed to heat or flame. Emits toxic fumes when heated to decomposition. Dilute ethanoic acid (1.5 to 4M) is irritating to the skin and eyes. 
Incompatibility 

Strong oxidising agents, polyhydric alcohols, chromic(VI) acid, ethane-1,2-diol (ethylene glycol), hydroxyl-containing compounds, nitric acid, chloric (VII) acid (perchloric acid), manganates(VII) (permanganates), peroxides. 
Handling 

Wear nitrile or pvc gloves and eye protection. Handle in a fume cupboard. FF - WS, DP & VL.


Storage 

With acids in general store. 
Disposal 

In fume cupboard slowly add, with stirring, up to 100 cm3 of ethanoic acid to 5 litres of water. Neutralise and run to waste with lots of water. 
Spillage 

Evacuate room; turn off all sources of ignition; wear protective clothing, face shield and nitrile gloves. Neutralise with solid sodium carbonate or sodium hydrogen carbonate and transfer mixture to a plastic bucket. Test for neutrality, adding 6M ammonium hydroxide or hydrochloric acid as necessary. Wash to waste with x1000 the volume of running water. 
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Eyes

Irrigate with water for at least 10
minutes. Obtain medical attention
as soon as possible.

Mouth

Wash out mouth with water. Don'tinduce vomiting. Give
water to drink followed by milk of magnesia. If
unconscious do not give anything to drink. Obtain
medical attention as soon as possible.

Lungs Skin
Remove patient from exposure to fresh air. Restand  Wash well with soap and water. Remove
keep warm. Obtain medical attention if breathingis and wash contaminated clothing. Obtain
affected. medical attention it iritation persists or

area affected is large.







