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Concentration Calculations
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Some Useful Formulas for Calculations in 

Analytical Chemistry
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در وب فایل درسنامه برای فرمول های رایج در محاسبه غلظت •

.سایت دانشکده به آدرس صفحه زیر درج شده است

https://pharmacy.sums.ac.ir/%D9%85%D8%AA%

D8%B1%DB%8C%D8%A7%D9%84-

%D8%A2%D9%85%D9%88%D8%B2%D8%B4

%DB%8C

ه می در اسلایدهای بعدی به تصاویر از محتوای فایل مربوط اشار•

.شود
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Calculation & Preparation of Solutions in Percent

• Describe the preparation of 500 mL of a solution which is:

a. 1 %(w/v) of I2 in ethanol (C2H5OH).

b. 1 %(w/w) of I2 in ethanol (C2H5OH).

c. 1 %(v/v) of ethanol (C2H5OH) in water.
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To prepare Diluted solutions from Stock Solutions

• Describe the preparation of:

3 lit of 0.08 M H2SO4  from:

a. 4 M H2SO4 

b. 13%(w/w) H2SO4 

c. Concentrated H2SO4 (d=1.84 mg/ml; 95%)



Introduce Acid & Base

• According to Lewis: 

 can donate electron:  base

 can accept electron: acid

• According to Lowry-Bronsted: 

 can accept hydronium (H+): base

 can transfer or donate hydronium (H+): acid
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Primary Standards in Acid-Base Titration 

for Quantitative Analysis

• Acid as primary standard

 KHP: potassium (K) Hydrogen Phthalate:

 oxalic acid:   

 benzoic acid: 

• Base as primary standard: ?
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Components & Keywords in 

Quantitative Titrimetric Analysis
• Analyte

• Titrant

• Titration; titrimetry: direct; in-direct(back) titration

• Complete reaction between analyte & titrant

Analyte(acid/base)+titrant(base/acid) products: salt + H2O

• Equivalent point: major change in relative concentration

• End point: signaled by an observable physical change near eq. point

Equivalence point ≠ End point ?!

• Indicator

• Titration curve: plot of some function of the analyte or titrant concentration on 

y axis versus titrant volume on x axis.
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General Types of

Acid-Base Titration

• Using pH- meter

• Using pH- indicator

SRAmini Feb2024 16



Acid Base Titration Using pH-Meter

• A pH-meter is used to monitor the change in pH as the 

acid-base titration progresses.

• In the titration of an acid (analyte) by a base (titrant):

 the pH-meter measures pH of the acid solution in the beaker 

 as a solution of a base with a known concentration is added from the burette.
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باز قوی -فایل درسنامه درج شده برای تفسیر واکنش بین اسیدقوی•

ه در وب سایت دانشکده بباز -برای مخلوط آبی اسیدpHو محاسبه 

.آدرس صفحه زیر مطالعه شود

https://pharmacy.sums.ac.ir/%D9%85%D8%AA%

D8%B1%DB%8C%D8%A7%D9%84-

%D8%A2%D9%85%D9%88%D8%B2%D8%B4

%DB%8C

ه می در اسلایدهای بعدی به تصاویر از محتوای فایل مربوط اشار•

.شود
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Three Distinct Stages in Titration

• Pre-equivalence

• Equivalence

• Post-equivalence

• Acid-base reaction: neutralization:

Analyte(acid/base)+titrant(base/acid) products: salt + H2O
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Table for Calculation of pH Change During

Titration of Strong Monovalent Acid with Strong Base
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Titration of Strong Acid (HCl: 50 mL) with 

Strong Base (NaOH: 0.1M & 0.001M)
Volume of 

NaOH

(ml)

pH when 

50.0 ml of

0.05M HCl

with 

0.1 M NaOH

pH when

50.0 ml of 

0.0005M HCl

with

0.001 M NaOH

0.00 1.30 3.30

10.0 1.60 3.60

20.0 2.15 4.15

24.0 2.87 4.87

24.9 3.87 5.87

25.0 7.00 7.00

25.1 10.12 8.12

26.0 11.12 9.12

30.0 11.80 9.80


