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Ampholyte solutions inour life

A special type of weak electrolytes arampholytesuch as .
amino acidsi the basis of protein structures. i
H
Essential amino acid$ lysine, methionine, tryptophan, e Rl e
phenylalanine, leucine, isoleucinghreonine, valing, etC..  Generatstructure ofan

o - amino acid

Some industrial technologies involvinaampholytestreatment
AProduction of medicines and food supplements A

a8 AGenerationof polymersfor biodegradablegpackaging

% AExtraction of heavy metal salts frowaste waters
j AConditioning of potablewater, fruit juices, wine

ARemoval of salts of boric and silici&cidsin the preparation of ultrapure

water for electronics, power engineering and medicine
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|solation, separation and concentration oampholyte
solutions byelectrodialysis

Electro-membrane processes

receiving  feed

V significant reduction in chemical consumption and waste; CEM AEM CEM

V high selectivity of the process; *{
V technology adaptability to the targeted application; -
AA“

V high technical compatibility

amino acid recelvmg feed

AAO Na*t feed mixture
CEM BPM AEM CEM AEM CEM AEM
pure amino acid Ldtl()l'l AAY AA"' NaCl, feed
rest

The efficiency of theelectrodialysisis determined byability to manage the
processes that occur within theelectrodialysiscell
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Form of presentationquestion- answer

The main question ofpresentation
WHAT KIND OF PECULIARITIES DO
AMPHOLYTE SOLUTIONS HAVE IN
MEMBRANE SYSTEMS AND WANT IS
THEIR ORIGINS

Supporting questions:

1. What is the principle difference between
amphoteric solutions and strong electrolyte
solutions?

2. What features have amphoteric solutions in
membrane system without affecting DC?

3. What is behavior of amphoteric solutions in
electrodialysis system under the action of DC?




?.; 1. What is the principle difference between
e | amphoteric solutions andstrong electrolytesolutions?
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2. What features haveamphoteric solutionsin
membrane system without affecting DC

Experimentalresultsof membraneelectrical conductivity in the

equilibrium solutions

Experimental membrane cell

leaf spring

™ axis of rotation

thread isolated

electrodes

Clip cell: Ryemp= Risorrmemp = Reol

Membranes under study
cationexchange

ANafion-117 (Du Pont de Nemour, USA)
anion-exchange

AAMX (Astom, Tokuyama Corp., Japan)

Amphoteric solutions
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Electrical conductivity of membranes
increases in the diluted solutions

— gel phase

electroneutral
™ solution

NaCl solution

NaCl/Nafion
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Electrical conductivity of
membranes decreases as thg
solution become more dilute

pH changes in the internal
solution of the gel phase of
the membrane as the
external solution becomes | @
more dilutei this causes the} 0
I
|

transformation of ionic
forms in the internal 7
solution




Theoretical model of forms distributionf monosodiumphosphate

External solution
conservation omatter

0 = 000,17 0000, +O’d)042 +OGU43

electroneutrality

Oqs+ + Ot = Opo + Ogos, T+ 20,2 + 3054,3

Internal solution
electroneutrality

6”03,(3*’ + 6(3('b+ +0 = 60"0 + OQGU4 + 26'@(542 + 307+ 3

LUy
L y ) )
Oq % | Qg O/ %0 Oqo* _ Ogio,
67(2 Y'Y 6'Q0+ O"QlT)L'M
Assumptions
equalstandarchemicalpotential  calculationfor dilute solutions
R Wq O

Q Q

NaH,PO,/AEM
initial solution AEM initial solution
H,PO4 H,PO4
Na* Na*

_ CH2P04_ ) CH30+

HzP0O,
_ CHPO42_ "Cyyot
KaZ - C
HoPOy™
_ CPO437 " CH30+
Ka3 -

CHPO42_

Ci concentration of electrolyte;
C, 1 concentration of onic forms;
Q1 ion-exchange capacity;

R1 universal gas constant;

TT1 temperature;

o « Donnan potential.




Calculation results of forms distribution of phosphasand lysine

solutions as a function opH of theexternal solution

NaH,PO,/AEM LysHCI/CEM
| - pH variations of the external solution |
influence on the forms distribution in

membrane solution;

- ionic form concentration depends on
the membrane ieexchange capacity
and the charge of form species
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