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● Raw Data Sheet written in pen, signed by TA AND Raw data 

from LabQuest attached 
● Data tables and  graphs (6 minimum!) made in Logger Pro 
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● Report Form attached 
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Table 1.  Formation of a stock solution of NaOH  
 

 
Volume of concentrated 

NaOH solution (mL) 
 

 
4ml 

 
Concentration of 

concentrated NaOH solution 
(M) 

 

 
6.0M 

 
Volume of stock solution 

after dilution (mL) 
 

 
249ml 

 
Approximate concentration 

of stock solution (M) 
 

.096386 

 
 



 
 
 
Table 2.  Standardization of Stock Solution of NaOH  

Data Trial 1 Trial 2 Trial 3 

 
Concentration of 

Standard Acid solution 
(M) 

 

HCL 
.1M 

HCL 
.1M 

 
Volume of Standard 
Acid solution (mL) 

 

 
10ml 

 
10ml 

 

 

 
Volume of stock 

solution of NaOH (mL) 
 

 
8.716ml 

 
8.352ml 

 
Concentration of stock 
solution of NaOH (M) 

 

 
6.0M 

 
6.0M 

Concentration of stock 
solution of NaOH (M) 

 

 
.114732M 

 

 
.119732M 

 
Average Concentration 

of stock solution of 
NaOH (M) 

 

 
.116232M 

 

 
 



 

 
 
 
 
 

 

 
 
 
 
 
 
 



Table 3.  Determination of the Concentration of an Unknown Acid 
 

Data Trial 1 Trial 2 Trial 3 

 
Sample Number of 

Unknown Acid  
 

 
#5 

 
#5 

 

 
Volume of Unknown Acid 

solution (mL) 
 

 
10ml 

 
10ml 

 

 
Volume of stock solution 

of NaOH (mL) 
 

 
8.497ml 

 
9.701ml 

 

 
Concentration of stock 
solution of NaOH (M) 

 

 
.116232M 

 
.116232M 

 

 
Concentration of 

Unknown Acid Solution 
(M) 

 

 
 

.o49381M 

 
 

.056378M 
 

 

average Volume of stock 
solution of NaOH (mL) 9.099ml 

 
Average Concentration of 
Unknown Acid solution 

(M) 
 

 
.05288M 

 

 



 

 

 

Observations (all parts of the experiment): 

the NaOH was a clear colorless liquid with a strong and vial smell. all solutions appeared to be clear 
and see through with no smell to them. When we added the base nothing happened for a bit until the 
solution until the ph was about 4 then a large change in PH happened and was much quicker than 
before. The only acid that did not have such a change was the juice because from the start it 
increased in PH much faster than the other two acids and was pretty constant. A slight colour change 
occurred between the PH of 8-10 in all of our trials and the solution changed from clear to a light 
pinkish colour. The speed in which the color change varied depending on the acid used. 
We observed that the juice had the most constant change out of the three acids, but HCl reached the 
maximum ph with the least amount of acid so we can conclude that the HCl is the most acidic. 
 



 
 
Table 4.  Determination of the Mass Percentage of Acid in a Juice 
 

Data Trial 1 Trial 2 Trial 3 

 
Sample Number of Juice  

 

#4 #4 
 

 
Volume of Juice (mL) 

 

10ml 10ml 

 

 
Volume of stock solution 

of NaOH (mL) 

9.373ml 9.956ml 

 
Concentration of stock 
solution of NaOH (M) 

 

 
.116232M 

 

 
.116232M 

 
 

 
Concentration of acid in 

Juice (M) 

.036315M 
 

.038574M 
  

 
Average Concentration of 

Acid in Juice (M) 
 

.37444M 

 
Density of Juice (g/mL) 

 

.9998​g/cm​3 

 
Molar Mass of acid in 

Juice (g/mol) 
 

192.12g/mol 

 
Mass Percent of Acid in 

Juice (%) 
 

.719521% 

 



 
 

 
 
 
Sample Calculation: (Part 1) 

 

1. Approximate concentration of stock solution 

 
M1V1 = M2V2  
M2 = M1V1 /V2 
M2 = (6 M)(4mL)/ (249mL) 
M2 = ​.096386M 
 



 

Sample Calculation: (Part 2) 

 

1. Exact concentration of stock solution (from visual endpoint and cV calculations AND by second derivative 

from titration curve using LabQuest 2 data): 

 

 

trial 1: trial 2: 

n(HCl)=n(NaOH) .119732M  

(cv)​HCl ​= ​(cv)​NaOH 

(.100M)(.010L)=(cNaOH)(.008716) 
.001/.008716=​.114732M 

 

 

            2. Average concentration of stock solution: 

 
.114732M+.119732M/2=​.116232M 
 
 

 

Sample Calculation: (Part 3) 

 

1. Concentration of Unknown Acid (from visual endpoint and cV calculations AND by second derivative from 

titration curve using LabQuest data): 

 

trial 1:                      ​trial 2: 
.056378M 

M(NaOH)*V(NaOH) = ((ᬋ ᬀ᫿ᬐe)* MAcid #5*VAcid #5) /n ᫿ᬁᬆd 

MAcid #5 = (᫱᫲᫿᫳᫬× ᫺᫲᫿᫳᫬ × ᬋ(᫿ᬁᬆᬂ))/ (᫺᫿ᬁᬆᬂ × ᬋᬀ᫿ᬐᬃ)  

M Acid #5 = (( ​.116232​M)(.008497 ᫰)(1 ᬊᬌᬉ))(.01 ᫰)(2 ᬊᬌᬉ)  
M Acid #5 = ​.049381M  

 

 

 

 

1. Average concentration of unknown acid: 

 

.049381M +.056378M/2= ​.05288M 

 

 

Sample Calculation: (Part 4) 

 

1. Concentration of acid in juice (from visual endpoint and cV calculations AND by second derivative from 

titration curve using LabQuest data): 

trial 1:  trial 2: 

M(NaOH)*V(NaOH) = (ᬋ ᬀ᫿ᬐᬃ* M(Acid in Juice #4) *V(Acid in Juice #4))/( ᬋ ᫿ᬁᬆᬂ)        ​ . 038574 M  

M(Acid in Juice #4) = ᫱(᫲᫿᫳᫬)* ᫺᫲᫿᫳᫬ * ᬋ(᫿ᬁᬆᬂ) /(᫺(᫿ᬁᬆᬂ ᬆᬋ ᫮ᬒᬆᬁᬃ #4) *  ᬋᬀ᫿ᬐᬃ)  

MAcid in Juice #4 = ((​.116232​M)(.009373\᫰)(1 ᬊᬌᬉ))(0.01 ᫰)(3 ᬊᬌᬉ)  

MAcid in Juice #4 = ​ .036315 M  

 



1. Average concentration of acid in juice: 

 

.036315 M+  . 038574 M/2= ​.037444M 

 

 

8. Mass percentage of acid in juice: 

% ᬊ(᫿ᬁᬆᬂ ᬆᬋ ᬇᬒᬆᬁᬃ #4)=(᫱(᫿ᬁᬆᬂ ᬆᬋ ᬇᬒᬆᬁᬃ #4) × MM(᫿ᬁᬆᬂ ᬆᬋ ᬇᬒᬆᬁᬃ #4))/(᫨(᫿ᬁᬆᬂ ᬆᬋ ᬇᬒᬆᬁᬃ #4)× 1000ᬊ᫰/᫰) × 100% %ᬊ(᫿ᬁᬆᬂ 

ᬆᬋ ᬇᬒᬆᬁᬃ #4)=.037444M * 192.12ᬅᬊᬌᬉ/(0.9998ᬅ/ᬊ᫰× 1000ᬊ᫰/᫰) × 100%  

% ᬊ(᫿ᬁᬆᬂ ᬆᬋ ᬇᬒᬆᬁᬃ #4)= ​0.719521 % 

 

Discussion (in space provided): 

 

     We began this lab by setting up the equipment needed, the first thing was to ​attach the Drop Counter to an L 
bar, we then connected the Drop Counter to the DG1 port of the LabQuest 2 and used a universal clamp to 
secure the plastic burette above the detector of the Drop Counter. After all the setting up we started the 
actual lab by calibrating the drop counter. We did 2 trials and recorded that to get 2ml in a graduated 
cylinder it took 38 drops the first trial and 39 drops the second trial. so it took about 19 drops per ml, the 
next step is where we believe a mistake with logger happened because we recorded that we used 
approximately  55 ml in our trials but when we looked at the buret we only had used about 14-17 and if we 
do the calculation of about an average of 345 drops used in our trials and divided it by 19 (which is what 
we calculated in the calibration, for how much drops were needed for 1 ml) we calculate approximately 18 
which is pretty close to the actual amount used compared to the results logger pro gave us. When i 
realized this i asked dr Rashmi what to do and she directed me to calculate manually all the new volumes, 
which are the ones i used for all calculations and in the graphs. After obtaining these results we continued 
by using a unknown acid. The point where the pH goes from clear to light pink is called the endpoint, and 
it is very close to the equivalence point of a titration. When the colour of the solution is a darker shade of 
pink, this means that the titration has gone past the equivalence point. For all of our trials in this 
experiment, the solution was a little past the endpoint based on the colour of the solution. We noticed that 
the trial would be clear and the addition of one drop would change the entire colour to a light pink in 
certain areas of the beaker and took about 6 drops for the beaker to be all pink. 
besides the main error stated above this lab could have other errors from the indicator phenolphthalein 
changes when the solution changed pink at it took a little longer with the indicator in. Also the buret could 
have started slowing down the rate of drop a little so the rate was not constant anymore so the NaOH had 
more time to affect the acid before the next drop came in contact with the acid. When we calculated the 
mass percent of acid in the juice, there was a factor of 1000 in the equation. This factor is actually 
1000mL/L, and is used to convert the density from g/mL to g/L. For each trial the procedure was the 
same and we had to make sure that the we did not touch the top knob of the buret to affect the rate at 
which the NaOH was being released and the only difference between each step was the acid used.  
  
 
 
Conclusion:  (2 sentences.  Please note that the values you state as your results in this section will be 

used to determine your grade out of 5 for the results.  Please include your unknown acid number and 

your juice name in this section.) 

  ​   The average concentration of the stock solution of NaOH was determined to be 0.116232 M. The 
average concentration of unknown acid #3 was determined to be .05288M. The average concentration of 
the acid in juice #4 was determined to be 0.037444 M. The mass percent of the acid in juice #4 was 
determined to be 0.719521%. 



 

 


