Name: _____________________  Date: ________________  Period: ____  Seat No.:___
Titration Lab
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Introduction:  
    Standardization is a process of determining the exact concentration of a solution.   In a titration, a solution with unknown concentration is reacted with the solution of known concentration.  Then by using M1V1 = M2V2 formula we can find the unknown concentration.  

For example in the acid-base titration between sodium hydroxide and hydrochloric acid,
NaOH(aq) + HCl(aq) ---> HOH(l) + NaCl(aq)
let’s say that we know the concentration of NaOH to be 1M and we do not know the concentration of HCl.  We prepared 25mL of HCl in the flask and react it with 1M NaOH. If results show that it takes 25mL of NaOH to react completely with 25mL HCl, then the concentration of HCl must be 1M.  See the calculation below.
M1V1 = M2V2
(1MNaOH)(25mLNaOH) = (M2)(25mLHCl)

                                                               25mL                                  25mL
1MHCl = M2
         In a titration, a buret (see picture) is used to deliver the second reactant of known concentration to the flask with unknown concentration.  An indicator like Phenolphthalein or pH Meter is used to detect the endpoint of the reaction.  In our experiment, phenolphthalein is used.  It is colorless in acidic solution but turns pink in basic solution. Slight pink color will indicate the endpoint or the completion of reaction (when the number of moles of NaOH and HCl are exactly equal, matching the 1:1 ratio in the equation).
Purpose:  ______________________________________________________________

Safety: _______________________________________________
1.  What volume of 1.25 M NaOH (sodium hydroxide) is required to neutralize a 25.0 mL sample of 1.0 M HCl (hydrochloric acid) solution? 
2. What volume of 1.0 M M NaOH do you think is required to neutralize a 25.0 mL sample of 1.0 M HCl?


Pre-Titration Preparation:Your instructor will guide you in cleaning your buret and filling them with NaOH solution.  You will also need to clean Erlenmeyer flasks and fill them with HCl solution.  

(first class)
Note:  This type of experiment usually involves two separate acid-base standardization procedures. In the first standardization the molarity of a sodium hydroxide solution (NaOH) is determined by titrating a sample of potassium acid phthalate (KHP; HKC8H4O4) with the NaOH. In the second procedure the standardized NaOH is used to determine the molarity of a hydrochloric acid solution (HCl). However, we will only complete the second part of the standardization.   Using the 0.1M NaOH prepared by each group, students will determine the concentration of HCl solution prepared during dilution exercise.   See the balanced chemical equation below.
Procedure:
1.   Fill the buret with __________  M NaOH solution. Read the NaOH level and record this value in the initial base reading in the data section.
2.  Obtain a clean 250mL Erlenmeyer flask , and using the buret labeled ______M "HCl" transfer 25mL of the HCl  into the flask.  Add 3 to 4 drops of phenolphthalein indicator to the HCl in the Erlenmeyer flask. 
3.  Place the flask containing the acid solution with indicator under the buret and add NaOH from the buret to the flask with swirling until a phenolphthalein endpoint is reached (solution turns slightly pink). There should be a one-drop difference between when the solution is colorless and when it is pink. If too much base is added (that is, if you "over-shoot" the endpoint), discard the solution and repeat the titration. 
4.  When the proper end point is reached, read and record the final NaOH volume. 
5.  Discard the contents of the Erlenmeyer flask into sink.  Repeat the titration procedure a second time by following steps 1 - 5. 
6.  Calculate the molarity of the HCl (MHCl) acid for each titration.. Calculate an average acid molarity using the two closest values. 

7.  Before returning the buret to the lab bench, please rinse it out with a couple of water rinses.  (last class)
Data: Standardization of HCl with NaOH 
	 
	Titration 1
	Titration 2
	Titration 3

	Initial NaOH buret reading
	______________mL
	______________mL
	______________mL

	Final NaOH buret reading
	______________mL
	______________mL
	______________mL

	mL NaOH
	______________mL
	______________mL
	______________mL

	mL HCl
	______________mL
	______________mL
	______________mL

	Molarity NaOH

Molarity HCl
	______________M
____________M
	______________M
______________M
	______________M
______________M


Average Molarity of HCl _________________
Show Calculations:
Conclusion:  

� INCLUDEPICTURE "http://www.dartmouth.edu/%7Echemlab/techniques/graphics/titration/titration1.gif" \* MERGEFORMATINET ���





Titration 3


M1V1 = M2V2








Titration 1


M1V1 = M2V2








Titration 2


M1V1 = M2V2











