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Appendix D Laboratory Techniques
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Measuring Volume

The instruments you will use to measure the volume of a liquid are graduated cylinders and pipettes.

Graduated Cylinders

A liquid in a graduated cylinder has a slightly curved surface called a meniscus. To obtain an accurate measurement, read the volume with your eye at the same level as the bottom of the meniscus. To make the meniscus easier to see, place a dark piece of paper behind the cylinder while you make the reading.

Your readings will be more precise if you choose the smallest cylinder that will contain the liquid. Make sure the volume does not exceed the graduated part of the cylinder.

Types of Pipettes

Pipettes are used to transfer a liquid from one container to another or to measure and dispense a specific amount of a liquid. In a few labs, you will use a pipette to move a tiny organism from one container to another. The drawing shows four types of pipettes.




Volumetric Pipettes These pipettes are designed to dispense a specific fixed volume of liquid. They have only one mark. When the pipette is filled to that mark, it will deliver the exact volume etched on the side of the pipette.

Graduated Pipettes These pipettes have a series of marks along the length of the pipette similar to the marks on a graduated cylinder. You take a reading before and after you release liquid from the pipette. The difference between the readings is the volume of the released liquid. A volume measured with a graduated pipette will be less accurate than the same volume measured with a volumetric pipette.

Dropper Pipettes These pipettes have no markings. They are used to transfer liquid from one container to another or to add liquid to a container one drop at a time.

Micropipettes As their name implies, these pipettes are designed to dispense small amounts of a liquid—less than 1 milliliter. Micropipettes are especially useful when a scientist is working with very small samples, such as those used to analyze DNA.
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Using a Volumetric Pipette

Pipettes allow you to draw up and release a liquid in a controlled way. Suction is used to pull the liquid into the pipette. To create the suction with a volumetric pipette, you may use a pipette pump. Or you may use a plain rubber bulb or a bulb with an automatic valve. These instructions are for the bulb without a valve. CAUTION: Never use your mouth to draw a liquid into a pipette.

1. If you are right-handed, hold the pipette in your right hand and the bulb in your left. Do the opposite if you are left-handed.
2. Place the tip of the pipette into the liquid.

3. Compress the bulb, and press the hole in the bulb against the upper end of the pipette. Insert the end of the pipette a tiny bit into the bulb to create the seal. CAUTION: Do not push the pipette too far into the bulb.

4. Slowly release pressure on the bulb so that liquid is drawn into the pipette to a level about 2 cm above the marked line.

5. Remove the bulb and put your index finger over the end of the pipette at the same time.

6. With your index finger pressed firmly against the end of the pipette, remove the pipette from the liquid.

7. Slowly reduce the pressure from your finger to allow some liquid to drain into a waste container. Stop when the bottom of the meniscus is at the marked line.

8. Release the remaining liquid into the receiving container. Wait 20 seconds.

9. Gently touch the pipette tip to the inside of the container. Do not worry about the small amount of liquid that remains in the tip.

Using a Dropper Pipette

The action of a dropper pipette is similar to that of an eye dropper. The bulb is part of the pipette. It is used to draw in and release liquid.
Using a Micropipette

A plunger controls the movement of a liquid into and out of a micropipette.

1. Some micropipettes have a set volume. Others have rings in the center of the pipette to set a volume. Turn the rings clockwise to increase the volume and counterclockwise to decrease the volume. CAUTION: Do not set a volume beyond the marked range of the micropipette.
2. Attach a tip to the end of the pipette.

3. When you push down on the plunger, it will stop at a point that is determined by the set volume. When you push harder, the plunger will stop at a second point, beyond which the plunger cannot go.

4. Push down on the plunger to the first point. Place the tip just below the surface of the liquid. When you slowly release the plunger, liquid will be drawn up.

5. Push the plunger to the second point to release the liquid into a container.
6. Use the tip discarder to remove the tip.
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Measuring Mass

When you determine the mass of an object, you are comparing its mass with a known mass. There are many types of laboratory balances, but triple-beam balances are fairly common.

Using a Triple-Beam Balance

Refer to the drawing as you read these steps.

1. Move all the riders to the left side of their beams.

2. Check to see that the scale is balanced. The pointer should move an equal distance above and below the zero line or come to rest at the zero line. If necessary, use the zero adjustment screw.

3. Place your object on the pan. Slide the riders gently along the beams, one at a time, starting with the largest rider. If a beam is notched, be sure that the rider is in a notch.

4. Moving the riders increases the mass of the beams. When the added masses of the moved riders are equal to the mass of the object, the pointer should come to rest at zero or swing evenly above and below zero.

5. The mass of the object is equal to the sum of the readings on the three beams.


Caring for a Triple-Beam Balance

A balance is a precision instrument that must be handled with care. Follow these rules to keep from damaging your balance.

1. Any object placed on the balance must be dry and at room temperature.

2. Do not place chemicals directly on the pan of a balance. Place liquids in containers. Find the mass of the empty, dry container first. Place solids in a container or on weighing paper. If you use weighing paper, zero the balance with the paper on the pan.

3. If you spill a chemical on or near a balance, notify your teacher and clean up the spill immediately.

4. Never try to measure an object with a mass that is likely to exceed the capacity of the balance.

5. When you are done, return all riders to the zero position, remove your sample, and, if necessary, clean off the pan.
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Caring for Your Microscope

The microscope used in most biology classes is a compound microscope with a combination of lenses. The eyepiece lens is located in the top part of the microscope. Other lenses, called objective lenses, are at the bottom of the body tube on the revolving nosepiece. By rotating the nosepiece, you can select an appropriate objective with which to view your specimen.

The magnification for each objective is etched on its side. To determine the total magnification, multiply the power of the objective by the power of the eyepiece lens.

Rules for Using a Microscope

A microscope is a precision instrument that requires careful use. To protect the microscope, follow these rules.

1. Always carry a microscope with two hands. Grasp the arm of the microscope with one hand, and place your other hand under the base. Hold the microscope in an upright position so that the eyepiece cannot fall out.

2. Place the microscope on a flat surface with the arm facing you and the base about 10 cm from the edge.

1. Eyepiece: Contains a magnifying lens
2. Arm: Supports the body tube

3. Low-power objective: Provides the least magnification and largest field of view

4. Stage: Supports the slide being observed

5. Opening of the stage: Permits light to pass up to the eyepiece

6. Fine adjustment knob: Moves the body tube slightly to adjust the image

7. Coarse adjustment knob: Moves the body tube to focus the image

8. Base: Supports the microscope

9. Illuminator: Produces light or reflects light up toward the eyepiece

10. Diaphragm: Regulates the amount of light passing up toward the eyepiece

11. Stage clips: Hold the slide in place

12. High-power objective: Provides greater magnification and a smaller field of view

13. Nosepiece: Holds the objectives and can be rotated to change the magnification

14. Body tube: Maintains the proper distance between the eyepiece and the objectives

3. 
Always start with the low-power objective in position. If necessary, rotate the nosepiece to bring the lens into position. A click will indicate that it is in position.

4. Always view the microscope from the side when you rotate the nosepiece to avoid damaging an objective or a slide.

5. Use the coarse adjustment knob to move the low-power objective as close to the stage as possible without touching the stage. Always view the microscope from the side as you move an objective toward the stage.

6. As you view a slide through the eyepiece, turn the coarse adjustment knob to move the low-power objective away from the stage until the object comes into focus.

7. To avoid eyestrain, keep both eyes open when you look through the eyepiece.

8. When you view an object with the high-power objective, use the fine adjustment knob to obtain a sharper focus. Never use the coarse adjustment.

9. To avoid scratching the lenses, always use lens paper to clean the lenses. Use a new piece of paper for each lens.
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Using a Gas Burner

Many labs use hot plates as a heat source, but some labs still use gas burners. The two most common models are the Bunsen burner and the Tirrell burner. With both models, you can adjust the flame by controlling the amount of air and the amount of gas that mix in the tube.

Both types of burners have a device on the tube (or barrel) to adjust the amount of air. With both types of burners, the amount of gas can be controlled at the main gas valve. With the Tirrell burner, a valve at the base of the burner can also control the flow of gas.

Refer to the drawings of the burners as you read these instructions.

1. Examine your burner to determine which model you have.

2. Connect the burner to the gas outlet with rubber tubing. CAUTION: Do not use a gas burner to heat flammable materials.

3. Close the air vents by rotating the sleeve on the Bunsen burner or adjusting the height of the tube on the Tirrell burner.

4. 
If you have a Tirrell burner, also close the gas control valve at the base of the burner.

5. Hold a lit match about 2 cm above and just to the right of the tube. CAUTION: Make sure you use a safety match.

6. If you have a Bunsen burner, slowly open the main gas valve. If you have a Tirrell burner, first open the gas supply fully, and then slowly open the gas valve on the tube. CAUTION: If the flame goes out after you light it, reduce the amount of gas.

7. If you have a gas lighter, hold the striker about 2 cm above and just to the right of the tube. With a gas lighter, you must produce the spark as you open the main gas supply on the Bunsen burner or the gas valve on the Tirrell burner.

8. The hottest and most efficient flame is blue and has the distinct regions shown in the drawing. Open the air vents slowly until you have a light-blue, cone-shaped flame.
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