Porosity Lab
Materials:  
      4 250 mL (9oz.) clear plastic cups per group


      1 500mL beaker per group


      1 eyedropper per group


      1 Graduated Cylinder per group (100 mL minimum)

4 sediment samples:  fine grained, well sorted sand; medium grained, well sorted; coarse grained, well sorted; poorly sorted mixture 
Objective: 

To calculate the amount of water held by different sediment samples in order to determine which type of sediment has the largest amount of pore space available.  (Measure how much water we can pour into each cup of sediment to find out which sediment type has the most pore space.)  This lab will demonstrate the best type of rock for oil reservoirs.

JOBS:
Each group will have: one person record, one person measure, one person handle the sediment, 1 person handle the water.

RECORDER: You will record the results of the experiment.  You will also write the lab follow up with input from your group. (If there are 5 students in the group the write up will be the WRITERS job)

MEASURER: You will check the accuracy of the amount of water in the graduated cylinder, pour the correct amount into the cups and calculate the total volume of water in each cup.

WATER HANDLER: You will be in charge of obtaining water for your group and pouring it into the graduated cylinder, to the 100mL mark.  You will also be responsible for cleaning up any water spills.  

SEDIMENT HANDLER:  You will be responsible for obtaining the sediment samples for the group.  It’s very important that you fill the cups to the appropriate level.  During the lab, you will read the “procedure” step by step to the group so that everyone can follow along.  You will also have to take the sediment and empty each cup into the correct “WET” bin at the end of the experiment.   

(If there are 5 students in the group)  (WRITER: you will pay close attention to the activities and take notes if necessary to write the lab follow up with help from your group mates.)

Please assign jobs before you begin reading the procedure!

Procedure:  

1. SEDIMENT HANDLER: Please read each step of the procedure out loud to the group.

2. Answer the Pre-Lab questions on the “Student Lab Worksheet.”  (The RECORDER will write the answers to these questions onto the worksheet after the group has discussed and agreed upon the answer.)
3. The SEDIMENT HANDLER will obtain 4 clear plastic cups and fill cups with each of the 4 types of sediment to the ______mark.   
4. The WATER HANDLER will fill the beaker to the 500mL mark.  You will use this water to fill the graduated cylinder to the 100mL line before the MEASURER pours it into each sample cup. 

5.  The MEASURER will check that the graduated cylinder is exactly at 100 mL (remember to look at the bottom of the meniscus.)  If it isn’t at exactly 100 mL use the eyedropper to correct the amount by removing or adding water.  

Next, the MEASURER will slowly pour water from the graduated cylinder into the fine grained, well sorted sediment sample.  Make sure the water goes all the way to the bottom of the cup and fills in all the pore space.  (You may need to gently squeeze the cup or tap the sides to get the air bubbles out.) Pour water until it is level with the top of the sediment.  

(If you pour too much water in, carefully use the eyedropper to remove water until it is level with the top of the sediment without removing any sediment.  If it is helpful, tilt the cup a bit without spilling any.   Empty any water that is removed back into the graduated cylinder to get an accurate measurement.

6. The RECORDER will record the amount of water left in the graduated cylinder.   Now subtract that amount from 100 mL that you started with to find the volume of water in the sediment pore space.   Please record these amount onto the “Student Lab Worksheet” 

7. Answer question # 8 on the “Student Lab Worksheet”

8. Repeat steps 4, 5 and 6 with the medium grain sediment. (NOTE: the WATER HANDLER does not need to refill the beaker to the 500mL mark each time, just use the remaining water to refill the graduated cylinder to 100mL)
9. Answer question # 9 on the “Student Lab Worksheet”

10. Repeat steps 4, 5 and 6 with the large grained sediment.    

11. Answer question #10 on the “Student Lab Worksheet” 

12.  After you have made a prediction for # 10, repeat steps 4, 5 and 6 with the poorly sorted sediment.  

13.  The SEDIMENT HANDLER will empty the sediment into the appropriate bins.

14.   Answer the Post-Lab questions on the “Student Lab Worksheet”

Student Lab Worksheet – Porosity Lab


Group Members: 

Pre Lab Questions

1.  Define Porosity:

2. Define Permeability:

3. Describe the difference between a well sorted sediment sample and a poorly sorted sediment sample.

4. Study each of the sediment samples.  As a group, predict which type of sediment will have the most available pore space.  (Decide which of these “full” cups of sediment will hold the most water.)________________________

5. Why did the group agree on the answer for #4?  What led your group to believe that the sediment you chose for #4 has the largest amount of pore space?  

6. Predict which sediment sample has the least available pore space._______________________________

7. Why did the group agree on the answer for #6?  What led the group to believe the sediment you chose for #6 has the smallest amount of pore space?

Answer the following questions during the lab as listed in the procedure

FINE GRAIN: 100mL - __________(amount left in the cylinder) = ________________ (Volume of water fine grain holds)

8. Why do so many bubbles come out of the sand as the cup fills with water?  (think about the permeability of the sand)

MEDIUM GRAIN: 100mL - __________(amount left in the cylinder) = ________________ (Volume of water medium grain holds)
9.  Why don’t any bubbles come out of the medium grained sediment the way bubbles come out of the sand?

LARGE GRAIN: 100mL - __________(amount left in the cylinder) = ________________ (Volume of water large grain holds)

10. Now that you have found the volume of pore space in each of the 3 well sorted sediments, make a prediction about the volume of water that the final cup of poorly sorted sediment will hold.  Will it be more? Less? The same?  Why does the group believe the prediction?  

POORLY SORTED: 100mL - __________(amount left in the cylinder) = ________________ (Volume of water poorly sorted holds)

Post Lab Questions

1. Which Sediment had the largest amount of pore space? _________________________________________________

2. Did any of the sediments hold similar amounts of water to your answer to number one?  Which one(s)?

3. Which sediment sample had the smallest amount of pore space?________________________ 

4. How much more water did the sediment with the largest amount of pore space hold then the sediment with the least amount of pore space? (subtract #3 from #1)

5. What made a bigger difference in the amount of water the sediment held, the grain size or sorting?  Why does the group believe your choice?

6. Please draw a histogram (bar graph) to show your results from the lab:  Be sure to label the vertical axis with volume measurements (each line is 5mL) 
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Post Lab Write-up: 

The volume of water you poured into each of the cups gives you an idea of the porosity of different types of sedimentary rocks. With the information you gained from the lab about well sorted and poorly sorted sediment, what characteristics should a rock have to make a good reservoir for oil?  (What makes a rock have lots of pore space?)

Porosity of Sediment  (mL)
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