Mrs. Kerr

IB/APES


How Toxic is Toxic?
· One part per million (ppm) is one second in 12 days of your life

· One part per billion   (ppb) is one second in 32 years of your life

· One ppm is one pinch of salt in 20 lbs of potato chips

· One ppb is one pinch of salt in 10 tons of potato chips

· One ppm is one inch in 16 miles

· One ppb is one inch in 16,000 miles

· One part per trillion (ppt) is a six-inch step on a journey to the sun

Background:

The quantities of ppm, ppb, and ppt are used by toxicologists to study to toxicity of a substance.  These quantities are based on mass not volume.  For example, to make a one part per million salt mixture in sugar you could take 999,999 grams of sugar and add 1 gram of salt.

Ppm is equivalent to milligrams per liter (mg/l) this is because there are 1,000 milligrams in a gram.  One milliliter of water weighs one gram; there are 1,000 milliliters in a liter.  Therefore 1,000 x 1,000 + 1,000,000.
LD50 is the lethal dose that will kill 50% of the population at that given dose.
Materials:


spot plate with 12 small wells


disposable dropper


small beaker of water



food coloring


stirring rod

Procedure:

1. Add 10 drops of food coloring to well #1.  Food coloring is normally a 10% solution or 100,000 ppm.

2. Using a plastic dropper, transfer one drop of the food coloring from well #1 to well #2, rinse your dropper thoroughly.  With the rinsed dropper add 9 drops of pure water from the beaker.  Mix well with a stirring rod, record data and observations on data sheet.

3. Using the plastic dropper, transfer one drop from well #2 to well #3.  Rinse as before then add 9 drops of pure water.  Mix and record data and observations.

4. Repeat step 3 for well’s # 4-12, recording data each time.
5. Answer questions on the back of this sheet and attach answers to data table.

Analysis Questions:

1. How many ppb were in your last well?

2. What was the last well in which you could see any trace of the food coloring?

3. Were there any molecules of food coloring left in the last well?

4. Is there any way to prove your answer to number 3?

5. From what you have learned in this activity, do you think it is possible that clean, clear drinking water could be contaminated with chemical toxins?
6. How effective do you think the human senses of smell, taste, and sight are at monitoring water quality?

7. Using the chart of the various LD 50’s for substances, which substance is the most toxic?

8. One way of dealing with water contaminants is through dilution.  As the saying goes “the solution to pollution is dilution.”  Do you think that dilution is an effective way of dealing with water pollution?  Explain using terminology used in this unit.

9. How does this activity relate to the concept of the nonthreshold dose-response model versus the threshold dose-response model?                                                                      (Remember that the threshold dose-response model says that a toxic chemical must reach a certain level before it starts to do any harm to an organism whereas the nonthreshold dose-response model says that harm begins with the first molecule of the substance in the organism’s body.)
