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The study of bactericidal effectiveness of neutral 

anolyte in combination with potassium  

permanganate 

 
 
Objective. Study of the combined use of electrochemically activated solution 
of sodium chloride with potassium permanganate and develop modes of disin-
fection of various objects and objects of medical and veterinary purposes. 
Materials and methods. There was conducted research by conventional 
methods in semi-production conditions by separated and combined use of 
electrochemically active-neutral anolyte (ca. 0.1 mg / l) with potassium per-
manganate.As a test microorganism was used a suspension of cultures of 
strains (E. coli, strain 1257, golden streptococcus, strain 209p), the test object 
(coarse calico) was without protein protection. 
Results. Neutral anolyte with chlorine activity of 0.1 mg / ml in combination 

with potassium permanganate in various dilutions (1: 2000; 1: 2500; 1: 3000 
and 1: 4000) disinfects all the binding objects at various exposures.Neutral 
anolyte with chlorine activity 0.1 mg / ml without manganic acid potassium 
combination showed a disinfecting effect quoad E. Coli in exposures of 15 and 
20 minutes, and - St. Aureus This effect appears at a 20-minute expo-
sure.Potassium permanganate in dilution with distilled water at a dilution of 1: 
4000 did not show any bactericidal activity against the above-mentioned sani-
tary-indicative microorganisms. 
Cunclusion. The results of the study allow recommendingelectrochemically 
active-neutral anolyte in combination with potassium permanganate for im-
plementation into medical and veterinary practice in order to disinfect and de-
odorize the premises of hospitals, clinics, and also objects of veterinary su-
pervision. 
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n modern conditions of rapid development of 
industrial and agricultural production, one of 
the most important technical, ecological, bio-

logical, ecological, toxicological and social 
problems is environmental pollution: soil, air, 
natural water bodies, rivers, seas and oceans 
with chemicals, heavy metals, toxic gases , 
pathogenic microorganisms as a result of the 
activities of large state-owned agricultural en-
terprises. 

Private industrial production facilities and 
farm animal and water and poultry farms also 
contribute to this problem. In addition to waste 
from various industries, the environment is poi-
soned by herbicides, pesticides, insecticides 
and other toxic chemicals, whose properties 
are subject to a number of stringent require-
ments. 

In modern practical disinfectology, it is ar-
gued that ideal (and therefore promising) 
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chemical agents, along with high disinfectant 
activity and some other properties, should have 
long shelf life, but at the same time ready to 
use without prior activation or mixing with other 
components, and should also be different envi-
ronmental safety, minimum toxic effects on 
humans and ease of disposal of the treated 
solution. Long-term storage of a chemical 
agent is feasible with high chemical stability of 
the active substances, however, the disposal of 
a stable substance after use requires equiva-
lent costs of other substances or energy.Thus, 
the combination of stability requirements with 
ease of disposal is impossible in principle. As 
for the requirement to exclude pre-activation 
before using the ―ideal‖ chemical agent, it 
should be noted that the whole variety of trade 
marks of chemical disinfectants is built on the 
use of only a few classes of chemical com-
pounds known to many dozens of years. The 
appearance of a new class of compounds that 
meet this requirement is unlikely. The general 
trend in the development of chemical disinfect-
ants in recent years is not the creation of new 
disinfectants, but the search for ways to acti-
vate already known disinfectants, including 
chemical additives [7]. 

Thus, the activation of chemical disinfect-
ants is aimed at the development of modes in 
which the minimum concentration of active in-
gredients provides a high disinfecting effect, 
and the corrosive or destructive activity in rela-
tion to the materials of the premises and facili-
ties, as well as the toxic effect on humans be-
come minimal. The exposure time, concentra-
tion, temperature and conditions of application 
of active substances are the most important 
requirements for the disinfection process and 
are the main parameters of any practical meth-
od [3, 4, 12]. 

It is known that the achievements of electro-
chemistry are widely used in various fields of 
the national economy. So, at present, industrial 
production of chlorine, sodium hypochlorite, 
hydrogen, caustic soda is carried out using 
electrolysis of concentrated solutions of com-
mon salt; Electrochemical conditioning of water 
(desalination, softening, cleaning) is significant-
ly superior to all other methods in terms of 
speed, quality and economy. 

The search for rational ways of practical re-
alization of the potential of electrochemical pro-
cesses led the young Soviet researcher V.M. 
Bahira (1987) to the discovery of electrochemi-
cally activated liquids, including water. Current-
ly, the electrochemically activated-solutions of 

electrolytes (salts) are officially allowed by the 
Ministry of Health of the Russian Federation 
(1994) for use as sterilizing, disinfecting and 
detergents. As applied to the practice of veteri-
nary sanitation, animal husbandry and poultry 
farming, studies of electrochemically activated 
water and chloride solutions almost simultane-
ously (1982-1983) were initiated at All-Russian 
research Institute of veterinary sanitation, hy-
giene and ecology and All-Russian research 
and technological Institute of poultry. The stud-
ies were carried out in close contact with chem-
ists and engineers of Kazan national research 
technological University and ALL-RUSSIAN 
RESEARCH AND TESTING INSTITUTE OF 
MEDICAL EQUIPMENT. In subsequent years, 
a number of other research institutes (Izhevsk 
State Agricultural Academy, institutes of the 
meat and dairy industry) joined this problem. 

An alternative to well-known and widely 
used disinfectants, both domestic and foreign, 
are electrochemically activated solutions of so-
dium chloride. The preparation of electrochem-
ically activated solutions of various concentra-
tions in ―STEL‖devices is based on the use of 
electrochemical activation of a low-
concentration aqueous solution of sodium chlo-
ride in flow-through electrochemical modules 
by acting on a solution of an electric field of 
high intensity for a certain period. The electro-
chemical solutions synthesized upon activation 
— anolyte and catholyte — are characterized 
by pronounced oxidizing and reducing proper-
ties. In addition to these solutions, the neutral 
anolyte ANK is also synthesized. 

This is a solution of a new type, which has a 
unique biocidal effect and combines simultane-
ously detergent, disinfecting and sterilizing 
properties [7]. The solutions obtained in the 
―STEL‖ installations destroy the causative 
agents of both bacterial and fungal etiology 
(Staphylococcus aureus, Pseudomonas pneu-
monia and intestinal pathogens, hepatitis B vi-
ruses, poliomyelitis, HIV, adenoviruses, tuber-
culosis pathogens, salmonellosis, dermatitis, 
and myocarditis. According to the results of the 
research, in its effectiveness, electrochemically 
activated  solution of sodium chloride signifi-
cantly exceed such known disinfectants as 
chloramine, sodium hypochlorite, etc. [3-5] 

One of the main features of electro-
chemically activated solutions as highly effec-
tive disinfectants is their environmental harm-
lessness to the environment, thanks to the abil-
ity for spontaneous destruction without the for-
mation of toxic chemical compounds [4, 5, 11]. 
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In addition to the listed environmental, eco-
nomic indicators of the use of electrochemically 
activated solutions of sodium chloride also indi-
cate the prospects of this technology. Econom-
ic calculations have shown that the cost of 1 
liter of ANK working solution, taking into ac-
count the period of depreciation of ―STEL‖, is 
no more than 30 kopecks (in prices of 2000). 

Installations ―STEL‖ with virtually any per-
formance (from 20 to 100 l / h) allow to obtain 
three types of solutions: alkaline catholyte (de-
tergent), acid anolyte (disinfectant) and neutral 
anolyte ANK (detergent-disinfectant). Studies 
have shown that anolytes with certain physico-
chemical parameters have bactericidal, spor-
icidal and virucidal effects. Thus, ANK anolyte 
with pH 8, ORP +1000 mV and concentration 
of active chlorine 0.03-0.095% inactivates 
Escherichia coli, Golden Streptococcus, Pseu-
domonas bacillus, etc. in a bacterial suspen-
sion (in vitro) in 5-10 minutes, and on surfaces 
(de-Revo, metal, glass) - for 1.5-2.5 hours. 
When choosing methods and methods of disin-
fecting treatment of industrial premises, farm 
animals and birds, social effect is equally im-
portant. The ANK neutral anolyte is completely 
harmless to working personnel, animals, and 
the environment, since after exposure the ob-
ject is disinfected, the anolite spontaneously 
collapses without the formation of toxic com-
pounds and does not require neutralization [1, 
2, 13-17]. 

Purpose: to study the issue of combined 

use of electrochemically activated sodium chlo-
ride solution with different physicochemical 

properties with known disinfectants and on this 
basis to develop effective means, modes and 
technology of disinfection of various objects 
and medical and veterinary objects destination. 

Materials and methods 
In the course of the work, studies were car-

ried out by standard methods in semi-
production conditions by the separate and 
combined use of electrochemical activated-
neutral anolyte (ca. 0.1 mg / l) with manga-
nese-oxidized potassium. 

 Suspension cultures of cultures of strains 
were used as test microorganisms (chick 
sticks, strain 1257, streptococcusaureus,strain 
209p); the test was the calico without protein 
protection. Test - an object was contacted with 
2 min. suspension of test cultures (E. coli, 
golden streptococcus). A suspension of micro-
organisms (E.Coli; St. Aureus) was prepared, 
after drying, they were immersed in electro-
chemical activated solutions of a neutral 
anolyte (ca. 0.1 mg / l) in combination with po-
tassium permanganate in various dilutions - 1: 
2000; 1: 3000; 1: 4000 and 1: 5000. 

Results and its discussion 
The results of the studies showed a high 

bactericidal efficiency of electrochemically acti-
vated solution of sodium chloride -neutral 
anolyte in combination with potassium perman-
ganate at various dilutions of the solution and 
disinfection of the coarse test objects contami-
nated with 2 billion. suspension of test cultures 
(E. coli, St. aureus). 

 
Table. The bactericidal efficacy of a neutral anolyte in combination with manganese-potassium in the 
disinfection of biazovyh test objects, kontamirovnnyh 2 billion. weigh test-cultures (E. coli, Staphylo-
coccus aureus) at various dilutions and exposures 
Object of re-
search (suspen-
sion of microor-
ganisms)  

Control (growth 
of colonies of 
microorganisms 
before treat-
ment) 

The growth of colonies of microorganisms after processing at various dilu-
tions and exposures 

1:2000 1:2500 1:3500 

  5 10 15 20 5 10 15 20 5 10 15 20 
E. coli 10000 - - - - - - - - - - - - 
St. aureus 10000 - - - - - - - - - - - - 

(Table continuation) 
Object of 
research 
(suspen-
sion of mi-
croorgan-
isms) 

Control 
(growth of col-
onies of micro-
organisms be-
fore treatment 

The growth of colonies of microorganisms after processing at various dilutions and 
exposures 

1:4000 ECA - neutral anolyte 
(c.а.х.0,1mg / ml) without 
potassium permanganate 

Potassium permanganate 
diluted with distilled water 1: 
4000 

  5 10 15 20 5 10 15 20 5 10 15 20 
E. coli 10000 - - - - + + - - + + + + 
St. aureus 10000 + - - - + + + - + + + + 
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These tables show that a neutral anolyte 
with chlorine activity of 0.1 mg / ml in combina-
tion with potassium permanganate in various 
dilutions (respectively 1: 2000; 1: 2500; 1: 3000 
and 1: 4000) at various exposures disinfects 
the binding objects completely, i.e. disinfection 
efficiency 100%. Neutral anolyte with chlorine 
activity 0.1 mg / ml without combination with 
potassium permanganate showed a disinfect-
ing effect on E. Coli at 15 and 20 minutes, and 
for St. aureus this effect manifested itself after 
a 20-minute exposure. Potassium permanga-
nate in dilution with distilled water in a ratio of 
1: 4000 did not show any bactericidal activity 
against the above-mentioned sanitary-
indicative microorganisms. 

Conclusion 
Thus, we found that a neutral anolyte with 

chlorine activity of 0.1 mg / ml in combination 
with potassium permanganate at a dilution of 1: 
1000; 1: 2500; 1: 3500 and 1: 4000, by-test test 
objects without protein protection completely 

disinfect, i.e. disinfection efficiency is achieved 
100%. 

The obtained research results allow us to 
recommend electrochemical activated-neutral 
anolyte in combination with potassium perman-
ganate for introduction into medical and veteri-
nary practice for the purpose of disinfection and 
deodorization of hospitals, outpatient clinics, 

and objects of veterinary supervision. 
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