CHAPTER 12   Laboratory
· Safety fules

· Always wear safety goggles in the laboratory.

· Always work with good ventilation; many common chemicals are toxic.

· Take extra care when working with an open flame.

· When diluting an acid , always add the acid to the water to avoid spattering the acid solution.

· When heating substance ,do it slowly . When you heat things too quickly ,they can spatter, burn, or explode.

· Accuracy 

· When titrating , rinse the buret not with water but with the solution to be used in the titration . If you rinse the buret with water, you might dilute the solution , which cause the volume added from the buret to be too large.

· Allow hot objects to return to room temperature before weighting them. Hot objects on a scale create convection currents that may make the object seem lighter than it is .

· Don’t weight reagents directly on a scale . Use a glass or porcelain container to prevent corrosion of the balance pan.

· Don’t contaminate your chemical. Never insert another piece of equipment into a bottle containing a chemical. Instead you should always pour the chemical into another clean container . Also , don’t let the inside of the stopper for a bottle containing a chemical touch another surface.
· When mixing chemicals, stir slowly to ensure even distribution.

· Be conscious of significant when you record your results .The number of significant figures that you use should indicate the accuracy of your results.

· Significant figures

· Methods of separation

· Filtration:

· Distillation: The temperature of the mixture is raised to a temperature that is greater than the boiling point of the more volatile substance and lower than the boiling point of the less volatile substance. The more volatile substance will vaporize, leaving the less volatile substance as a liquid.
· Chromatography: In chromatography substance are separated by the differences in the degree to which they are adsorbed onto a surface. The substance are passed over the adsorbing surface , and  the ones that stick to the surface with greater attraction will move more slowly than the substance that are less attracted to the surface .The difference in speeds is what separates the substance.
· Titration

· moles(acid)
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moles(base)
· The moment when exactly enough base has added to the sample to neutralize the acid present is called the equivalence point.
· Two popular indicators are phenolphthalein, which is clear in acidic solution and pink in basic solution ; and litmus ,which is pink in acidic solution and blue in basic solution.
· Identitying chemicals

· Precipitation:

· Conduction: Ionic solutes conduct electricity in solution ; nonionic solutes do not. 
· Flame Tests: Red------Lithium, strontium; Orange------Calcium ; Yellow ------Sodium ;Green------Barium; Violet-----Potassium.
· Colored solutions: 
· Gas evolution: When we want to measure the amount of gas that is evolved in a reaction, we use a device called a manometer. The reaction takes place in an Erlenmeyer flask, which is hooked up to a U-shaped tube filled partially with mercry.
· Calorimetry: Q=mc△T
· Laboratory equipment

· Beaker: Used to hold and pour liquids—also your favorite muppet.
· Buret : Used to add small but precisely measured volumes of liquid to a solution, used frequently in titration experiments.
· Burner:

· Crucible tongs:

· Dropper pipette:

· Erlenmeyer flask:

· Evaporating dish:

· Florence flask:

· Forceps:

· Funnel:

· Graduated cylinder:

· Graduated pipette:

· Metal spatula:

· Mortar and pestle:

· Pipette bulb:

· Platform balance:

· Ring clamp:

· Rubber policeman:

· Safety goggles:

· Test tube:

· Thermometer:

· Volumetric pipette:

SUMMARY
· Be sure to exercise proper safety procedures at al times.
· Make sure that all measurements are made carefully, that all equipment is clean, and all chemicals are uncontaminated.

· When recording measurement , make sure to use the proper number of significant figures.

· Filtration ,distillation ,and chromatography are common methods of separation.

· In a titration , an indicator is used to determine when the the equivalence point has been reached.

· Precipitation reaction, conduction, flame tests, and colored solutions can all indicate what chemicals are present in a solution or reaction.

· A manometer is used to measure gases in a gaseous reaction.
· A calorimeter is used to measure heat produced by a reaction.

Question Type A

Questions 1~4 refer to the following:

A. Ethanol

B. Phenolphthalein

C. Ba(NO3)2
D. Litmus

E. U-tube manometer

1. Will glow green when flamed.

2. Commonly isolated by distillation.
3. Can be used to demonstrate that gasses pressurize when heated.

4. Blue in basic solution.

Question type B.

5. In an acid solution being titrated with NaOH ,equivalence has been passed when the phenolphthalein indicator turns slightly pink.   BECAUSE  a nearly equal volume of NaOH solution and acid are have been added.

6. When distilled , hexane will evaporate before pentane.  BECAUSE pentane has more vapor pressure than hexane.

Question type C

7. To the correct number of significant figures , what is the mass of 2.5 moles deuterium gas (isotope mass
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2.014 amu)?
A. 5.035 g

B. 5.0 g

C. 5.04 g

D. 1.241g

E. 1.3g

8. A NaOH solution is titrated with HCl. The resulting neutral solution is evaporated over a burner and the resulting crystalline solid is burned in a strong flame. The flame likely be 

A. extinguished

B. yellow

C. orange

D. green

E. clear

Answers:
1.C 2.A3.E4.D5.TF6.FT7.A8.B
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