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Short Description

2007 IB chem SL lab report Acid Base titration: 6/7...



Description


Xavier Bourret-Sicotte 18/09/2007



Chemistry



Acid-Base Titration In this experiment, we measure and compare titrations of strong and weak acids. The aim is to demonstrate the rapid change in PH that occurs during neutralisation using the gradient of a graph. Moreover, we will try to emphasise the typical increase in PH at the beginning of the weak acid titration. The experiment was carried out using a burette, an electronic PH-meter, a magnet stirrer and a beaker. The base was NaOH, the strong acid HCl and the weak acid CH3COOH.



1° Raw Data presented Table 1 NaOH ± 0.1 ml 0.0 3.0 6.0 9.0 12.0 15.0 18.0 20.0 22.0 24.0 25.0 27.5 29.0 30.0 31.0 32.0 32.5 33.0 33.5 34.0 35.0 36.0 38.0 40.0 43.0 45.0



pH ± 0.01 2.23 2.26 2.30 2.36 2.43 2.51 2.59 2.66 2.73 2.84 2.90 3.09 3.23 3.40 3.66 4.42 8.10 9.73 10.00 10.21 10.35 10.46 10.65 10.76 10.88 10.94



Table 1 shows the results and errors of the first titration using hydrochloric acid. Acid solution = 50 ml HCl pH 2.23



NaOH ±0.1 0 0.3 0.9 1.4 2.1 3 4 6 8.9 10.6 12 13.2 13.8 16.1 17 17.9 18.7 19.2 19.9 21.3 22.4 23.2 23.6 24.2 25.1 25.9 26.7 27.6 28.1 28.6 29.1 29.4 29.8 30.6 30.9 31.1 31.3 31.6 31.8 32.1 32.3 32.9 33.1 33.4 33.5 33.6 34 34.1 34.4 34.6 34.9 35.1 35.5 36.1 36.5 37.4 38.5 39.5



ph



± 0.01 3.35 3.4 3.56 3.62 3.7 3.83 3.93 4.1 4.31 4.41 4.49 4.57 4.6 4.72 4.76 4.8 4.85 4.88 4.91 4.99 5.05 5.1 5.3 5.16 5.23 5.28 5.35 5.43 5.48 5.54 5.59 5.63 5.67 5.73 5.78 5.83 5.87 5.93 5.98 6.05 6.17 6.37 6.5 6.86 7.33 8 9.3 9.35 9.64 9.8 9.85 9.97 10.1 10.27 10.3 10.42 10.53 10.59



Table 2 shows the results and error of the second titration using CH3COOH



Data analysis and graphs Graph 1
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Graph 1 shows the relationship between the volume of base added and the PH of the solution when using strong acid HCl. It illustrates several typical features of a strong acid strong base titration. -



The initial pH is around 2 meaning the acid solution is ≈ 0.01 Molar of a strong acid.



-



The final pH tends asymptotically to 12 meaning the basic solution is ≈ 0.01 Molar of strong base



-



The rate at which the pH of acidic solution increases is slow and constant during the first stage of the titration.



-



It is only at the neutralisation point that the pH abruptly increases reaching basic values.



-



The neutralisation point is found where the gradient of the graph tends to infinity (i.e. the graph points vertically upwards)



-



At neutralisation point, we estimate the volume of NaOH to be ≈ 32.25 ± 0.05 ml. This is a graphical estimation thus we cannot apply the same errors as on normal results. To find this result, we have found the average between 32 and 32.5 as the pH is seen to rapidly rise between these points. The error therefore contains both values.



Graph2
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Graph 2 shows the relationship between volume of base added and pH for the second titration involving the weak acid CH3COOH. The graph also illustrates several typical features of



45



weak acid titrations. These are: -



The initial pH is ≈ 3 meaning it is a concentrated solution of a weak acid. We could argue that a similar pH would be obtained with a diluted strong acid, however, other typical features disprove the arguments.



-



We can see that the pH rises relatively fast at the very beginning of the titration. This is a special characteristic of weak acid neutralisation.



-



Then, the gradient or rate of increase stabilises but remains greater than in graph 1.



-



The neutralisation occurs when volume ≈ 33.6 ml however the graph is less steep than in the strong acid titration. Also, the range of pH over which neutralisation takes place is smaller and less clear. The graph does not change gradient as abruptly as in graph 1



-



The graph eventually tends asymptotically towards pH 12 meaning the base is once again ≈ 0.01 M of NaOH.



-



It is interesting to note that the whole region between the first drop of base added and the neutralisation point is called the buffer region. This takes place because the strong base neutralises some of the acid molecules forming its conjugate base of the weak acid.



-



At the point equidistant from the start and the neutralisation, the solution contains ≈ 50% of weak acid and its weak conjugate base. As a result, it is a 50-50 buffer solution. This is typical of weak acid titrations.



Experimental limitations and improvements The errors on measurements throughout the entire experiment come from the inherent limitation of the apparatus used. These are: -



± 0.01 pH on the pH measurements from the electronic pH metre.



-



±0.1 ml on the volume of NaOH from the glass burette.



However, we should not forget the limitations and errors that are not taken in account in the



raw results. These are: -



The possibility of contamination of the solution through the equipment such as beakers, burettes etc.



-



The inherent error in the calibration of the electronic pH metre. Indeed, although we calibrate the device using a known buffer solution, we do not precisely know the accuracy and reliability of this calibration.



Such limitations are uncontrolled and will induce systematic errors that would harm all readings in a similar manner. As a result, they do not directly affect the evaluation of the graphs. Evaluation and conclusion The aim of the experiment was to reflect on the various characteristics of strong and weak acid titrations. We have used accurate equipment to measure the pH and volume thus errors are within an acceptable range. The experiments did not involve any other chemical or subjective human decision such as colour change from an indicator. As a result, we may argue that the experiment was a success as we have been able to achieve the aims within acceptable





 View more...



Comments






















Report "IB Chemistry SL lab report: Acid Base Titration"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "IB Chemistry SL lab report: Acid Base Titration"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








