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Some industrial technologies involving ampholytestreatment

ÅProduction of medicines and food supplements

ÅGeneration of polymers for biodegradable packaging

ÅExtraction of heavy metal salts from waste waters

ÅConditioning of potable water, fruit juices, wine

ÅRemoval of salts of boric and silicic acids in the preparation of ultra-pure 

water for electronics, power engineering and medicine

Ampholyte solutions in our life 

A special type of weak electrolytes are ampholytessuch as 

amino acidsïthe basis of protein structures.

Essential amino acidsïlysine, methionine, tryptophan, 

phenylalanine, leucine, isoleucine, threonine, valine, etc...
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Isolation, separation and concentration of ampholyte

solutions by electrodialysis

Electro-membrane processes 

Vsignificant reduction in chemical consumption and waste;

Vhigh selectivity of the process;

Vtechnology adaptability to the targeted application;

Vhigh technical compatibility

The efficiency of the electrodialysisis determined by ability to manage the 

processes that occur within the electrodialysiscell 3



Previousworks: amphoteric solution + IEM
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Form of presentation: question - answer

The main question of presentation:
WHAT KIND OF PECULIARITIES DO 
AMPHOLYTE SOLUTIONS HAVE IN 

MEMBRANE SYSTEMS AND WANT IS 
THEIR ORIGINS 

5



1. What is the principle difference between 

amphoteric solutions and strong electrolyte solutions?

H3PO4Ý H2PO4 
- ÝHPO4 

2- ÝPO4 
3-

Lys2+ Û Lys+ Û Lys°Ý Lysï

Phosphoric acid

pK1=2,12

pK2=7,21

pK3=12,34

Lysine

pK1=2,18

pK2=8,95

pK3=10,53

Tartrate

pK1=2,98

pK2=4,34

H2TÝ HT - ÝT 2-

Organic ampholyte

Organic electrolyte

Inorganic electrolyte
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2. What features have amphoteric solutions in 

membrane system without affecting DC?

Clip cell: Rmemb= R(sol+memb) - Rsol

Experimental membrane cell

Experimental results of membrane electrical conductivity in the 

equilibrium solutions 

Electrical conductivity of membranes 

increases in the diluted solutions
pH changes in the internal 

solution of the gel phase of 

the membrane as the 

external solution becomes 

more dilute ïthis causes the 

transformation of ionic 

forms in the internal 

solution 

Amphoteric solutions
NaCl solution

Electrical conductivity of 

membranes decreases as the 

solution become more dilute

Membranes under study

cation-exchange

ÅNafion-117 (Du Pont de Nemour, USA)

anion-exchange

ÅAMX (Astom, Tokuyama Corp., Japan)
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2. What features haveamphoteric solutions in 

membrane system without affecting DC?

C ïconcentration of electrolyte;

Ckïconcentration of k-ionic forms;

Q ïion-exchange capacity;

Rïuniversal gas constant;

T ïtemperature;

ȹ◖ ïDonnan potential.

Theoretical model of forms distributionof monosodiumphosphate

External solution
conservation of matter

electroneutrality

Internal solution
electroneutrality

Assumptions
equalstandard chemicalpotential calculationfor dilutesolutions
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NaH2PO4/AEM

8



2. What features have amphoteric solutions in 

membrane system without affecting DC?

Calculation results of forms distribution of phosphateand lysine 

solutions as a function of pH of the external solution

- pH variations of the external solution 

influence on the forms distribution in 

membrane solution;

- ionic form concentration depends on 

the membrane ion-exchange capacity 

and the charge of form species

NaH2PO4/AEM LysHCl/CEM
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