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1.1
Purpose

In this brief laboratory exercise, you will gain familiarity with the basic method used to detect and measure the optical activity of a compound. You will do so by experimentally measuring the optical rotation, ( of a solution containing a known amount of  optically active compound by using the standard tool of most optical activity work: the `crossed Nicol’ polarimeter. 

From the observed measurement of (, the known concentration,c,

of dissolved compound (in g/mL) and the  path length of the

sample tube,d , you will compute the `specific rotation’, [(]DT, using the equation below:
[(]DT  = ((in degrees)


  d(dm) *c(g/mL)



and compare your measured specific rotation the expected value.


The specific rotation, like density, refractive index and molecular 

mass, represents a fundamental property of the compound.

1.2
Experimental Procedure

1) Select a sample compound from among those provided in lab

and slowly dissolve, with stirring, a weighed amount of the compound in 50 mL of water.   About 5-8 grams of sample/50 mL is reasonable. (If you pick tartaric acid, try to dissolve at least 10 grams/50 mL if you can).   Don’t let the sugars clump, since it becomes difficult to get them into suspension once the settle. 

2) After you produce a clear solution of your sample, pour some into a 

clean 50 mL beaker and use the beaker to fill the 10 cm (=1 dm)

polarimeter cell, which should be standing on a paper towel. Use a disposable pipet to `top off’ the cell, then carefully screw on the 

top cell cap window. Try to avoid trapping air if you can. (Big bubbles

create false reads of the polarimeter.)

3) Place the closed cell into the sample shaft of the polarimeter

and close the shell hatch to block out stray light.

4) Adjust the iris at the entrance end to null. 
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5) Look down the big eye piece and `focus’ by pulling the eyepiece

in or out until the image (usually a dark-light-dark or light-dark-light

set of stripes) moves into focus. 

6) Adjust the mirror and light source at the entrance end to maximize

the intensity of light seen at the eyepiece. 

7) Turn the small knob beneath the big eyepiece until `zero’ is lined up

as seen through the smaller magnifying periscope, mounted on the

second prism wheel (..the one with all the little numbers scribed.)

8) Slowly, while looking through the big eyepiece, turn the small knob 

either clockwise or counterclockwise. You should see (eventually)

either a stripe pattern of light-dark-light or dark-light- dark.

If you turn the opposite way, the pattern will eventually reverse.

(see examples below).

turned one way


turned the other way




what you want

9) Try to obtain the case shown in the middle. This represents the situation where the front and rear Nicol prisms have been angled so as to allow the polarized light to exit undiminished in intensity, e.g. when the polarization of the light by the intervening material has been matched. 

10) Read the angle obtained through the magnifying periscope. This is

your uncorrected (= (uncorr

11) Carefully clean out the cell with several washes of water and refill

the tube with water.  

12) Repeat the process described in steps 3-11 and find the `zero’ of the polarimeter. (Water has no optical activity, hence (=0 by definition.) The measured ( for pure water, (o , should be very close to 0. (If it isn’t you’re doing something wrong).
13) Empty the cell and let the next student use it.
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1.3
Calculations

Compute the corrected ( 

(corr = (uncorr  -(o

Compute the compound concentration= grams sample/ ml water=c

Compute your compound’s specific rotation :

[(]DT =(corr


 =    (corr

  d(dm) c(g/mL)
    c(g/mL)





   (short cells are 1 dm)
1.4
Comparison with Expected Values of [(]DT
Use the CRC Handbook to look up your compound’s `official’ specific rotation. Show your results (with calculations) and the expected results to the instructor, including  % EDA

% EDA= 
100* [obs  [(]DT   - actual  [(]DT]
actual [(]DT
1.5. 
Post-lab questions:  Lab #1    Chem 4524  (turn in before leaving lab)

Your name:________________________________________________

0)     Which of these are expected to polarize light : (circle all that apply)


methyl chloride
2-butanol
  D-sucrose
     cyclohexyl fluoride

1)
What is the difference between  [α]DT and α ?

2) Which condition(s) as seen through the eyepiece correspond to not being at the right analyzer angle to measure the optical rotation ?

( circle your answer(s))


3)
Given that you dissolved 5 grams of a sugar into 50 mL, and observed an optical rotation of -11o  using a 5 cm (0.5 dm) cell, what is the specific rotation of the sugar ?

4a)

Given that Bob, an unknown sugar, produces an observed rotation 



of +10o can we legitimately refer to Bob as a D-Bob ? 

YES      NO

4b)

Explain why you chose the answer you did in 3a.
