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                             H+ concentration 

 

Blood hydrogen ion concentration [H+] is  

maintained within tight limits in health.  

Normal levels lie between  35and 45 nmol/l . 

Values greater than or less  

than require urgent treatment;  

 

.                                     pH is defined as the     

negative log of the hydrogen ion concentration. 

  

pH = -log[H] 

 

 

 

 

 



H+ production 

-Hydrogen ions are produced in the body as a result of 

metabolism, from the oxidation of the amino acids of protein 

ingested as food 

 

-The total amount of H+ produced each day in this way is of the 

order of 60 mmol/l. If all of this were to be diluted in the 

extracellular fluid(≈ 14 L), 

-As all the H+ produced are efficiently excreted in urine. Everyone 

who eats a diet rich in animal protein passes a urine that is 

profoundly acidic.  

-Metabolism also produces CO2. In solution this gas forms a weak 

acid. Large amounts of CO2 are produced by cellular activity each day 

 

-But under normal circumstances all of thisCO2 is excreted via the 

lungs, having been transported in the blood. Only when 

respiratory function is normal occur . 
 

 

 

 

 

 

 

 

 

 

 

 



pH values in the organism 
 

*pH values in the cell and in the extracellular fluid are kept 

constant within narrow limits. In the blood, the pH value normally 

ranges only between 7.35 and 7.45 

*The pH value of cytoplasm is slightly lower than that of blood,at 

pH (4.5–5.5),  

*(The H+ concentration is several hundred times higher than in 

the cytoplasm.)  

** values are found in the stomach (ca. 2) and in the small bowel (> 

8). Since the kidney can excrete either acids or bases, depending on 

the state of the metabolism,   

 

*the pH of urine has a particularly wide range of variation 

 

 
 

 

 

 

 

 

 

 

 



Buffering 

#A buffer is a solution of a weak acid and its salt 

(or a weak base and its salt) that is able to bind 

H+ and therefore resist changes in pH.  

 

##Buffering does not remove H+ from the body. 

Rather, buffer mop up any excess H+ that are 

produced, in the same way that a sponge soaks up 

water.  

###Buffering is only a short-term solution to the 

problem of excess H+. Ultimately, the body must 

get rid of the H+ by renal excretion.  
 

 
 

 

 

 

 
 
 

 

 

 



 

1-Proteins can act as buffers,  

2-and the hemoglobin in the erythrocytes has a 

high capacity for binding H+.  

3-In the ECF, bicarbonate buffer is the most 

important.  

4-In this buffer system, bicarbonate (HCO3−) 

combines with H+ to form carbonic 

acid(H2CO3).  

5-This buffer system is unique in that the 

(H2CO3) can dissociate to water and carbon 

dioxide. 

Buffers 
The body contains a number of buffers to  

changes in H+ production.  















Buffered Solutions Resist Changes in pH    
If the pH of a solution remains nearly constant when small amounts 

of strong acid or strong base are added the solution is said to be 

buffered.  
The ability of a solution to resist changes in pH is known as its buffer 

capacity. acetic acid and phosphoric acid,  

occurs when the concentrations of a weak acid and its conjugate 

base are equal in other words, when the pH equals the pKa. 
------------------------------------------------------------------------------------------------- 

The effective range of buffering by a mixture of a weak acid and its 

conjugate base is usually considered to be from one pH unit below to 

one pH unit above the pKa.  
============================================================ 

Most in vitro biochemical experiments involving purified molecules, 

cell extracts, or intact cells are performed in the presence of a 

suitable buffer to ensure a stable pH. A number of synthetic 

compounds with a variety of pKa values are often used to prepare 

buffered solutions but naturally occurring compounds can also be 

used as buffers.  
 

 



For example, 

 

Mixtures of acetic acid and sodium acetate (pKa= 4.8) can 

be used for the pH range from 4 to 6 ,  

 

Mixtures of  KH2PO4 and K2HPO4 (pKa = 7.2) can be 

used in the range from 6 to 8.  

 

The amino acid glycine (pKa = 9.8) is often used in the 

range from 9 to 11.  

 

Mixture of NaH2PO4 and Na2HHPO4 ---- 

 

 

 

 

 
 

 

 

 

 

 



































Hemoglobin as a Buffer 
























