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OO0 «HIMK 3KOJI0IM» ocHoBaH B 1988 T
npn Hay4HO-TEXHNYECKOM YyrnpaBieHnmn
JleHropucnonkoma. BeinonHsan pabotsl
no 3akasam npeanpusaTuin JleHnHrpapa

B 06nacTu nepepaboTkm OTXOOO0B, NPO-
BefeHbl paboTbl MO yaaneHno MuHepans-
HOro macna u3 CTpy»Kku, padpabotaHa

1 NpoBepeHa Ha NpaKTNKe HoBasd TEXHO-
norusi 06e3BOXMBaHNSA 1 3aXOPOHEHUS
0OCaaKoOB CTO4HbIX BOA, BbINOMHEH pAL,
paboT No BUOTEXHONOMUN.

C 1989 r. ocHOBHOI 06beM 3aKa30B
BbIMNOJIHANCS OJ151 IEHNHIPaACKOro
«BopokaHana». o 3agaHnio BecemunpHom
nabopatopun ObiNn BbINOSIHEHBI PaboThI
Mo CO30aHNI0 TEXHNKM U TEXHOMOI N
3NEKTPONN3A XNOPCOoAEPXKaALLUMX CONel

C LieNbto MOJTyYeHUs TUMnoxXopuTa HaTpus —
6e30MmacHoOro peareHTa, 3aMeHsIoLLErO
XJ10p Npu 06e33apakBaHN NUTLEBOWA
BOObI, CTOYHbIX BOA, NPV NPON3BOACTBE

YNCTALLMX, MOIOLLMX CPEACTB,
oTbenunsaHun Bymarun 1 TkaHe. B ocHose
HOBOW TEXHONOMNN — YTOYHEHNE

chepbl MPUMEHEHNSI BTOPOrO 3aKOoHa
TEPMOAVHAMUIKM.

B apceHane Bo3mMoXKHOCTEN

000 «HINK 3KOJ10IM 6bino cobpaHo
0K0J10 250 (Pr3NYECKNX N XUMUNHECKNX
3(PPEKTOB C NX NCMONB30BAHNEM B HayKe
1 MPOMbILLEHHOCTMW.

COMPANY’S PROFILE

The limited liability Research and Produc- deliquefaction and burial of wastewa-

tion Company NPK ECOLOG («HINMK
OKOJ10IN») was established in 1988.

It was affiliated with the Research and
Technology Authority of the Executive
Committee of the City of Leningrad. Our
company performed work ordered by
Leningrad enterprises concerning waste
treatment. We were engaged in activities
in the field of elimination of mineral oil
from cutting waste. We developed and
practically tested new technologies for

ter sludge. We also performed a series
of works concerning biotechnology.

Since 1989, the bulk of our work has
been performed for Leningrad Enterprise
for water supply and waste water treat-
ment. By order of the Global Laboratory
the LLC NPK ECOLOG engaged in de-
veloping technical and technological
solutions for chlorine-containing salts’
electrolysis in order to produce the

sodium hypochlorite - a safe reagent

to be substituted for chlorine in drink-

ing and sewage water decontamination,
in cleaning agents and detergents pro-
duction, and in paper and textiles bleach-
ing. The new technology is based on the
elaboration of the sphere of application
of the second law of thermodynamics.

The LLC NPK ECOLOG'’s stock of capa-
bilities includes about 250 physical and
chemical effects and their applications
in science and industry.

3a 3acnyrv B npeqnpuHIMaTenscTee
For excellence in business




OrpaHunyeHunii Ha copep>xaHne noboy-
HbIX MPOAYKTOB B CPeACcTBax obes3apa-
>KMBaHUS B HOPMaTUBHbIX JOKYMEHTax
He yKasbiBaeTtcs. V13-3a nx npucyTcTeus
1CrMonb30BaHne CPeACTB 06e33apaxu-
BaHWs MOXET CTaTb UCTOYHMKOM Gonee
CEepPbE3HO ONacHOCTH, YeM Monb3a

OT camoro cpencTea 06e33apaXkmBaHus.
OteyecTtBeHHbI CaHMH n mexxgyHa-
ponHble [OKYMEHTbI 3anpeLLatoT nogadvy
B BOZly HEHOPMATMBHbIX MPOAYKTOB.

B KOHLEHTP1POBaHHOM MMMOX0puTe,
copepxxawem 170-190 r/n akTUBHOIO
xnopa, NPUCYTCTBYET MHOIO OMaCHbIX
XUMUYECKUX BELLECTB, Hanpumep copep-
»XaHue xnopodopma — 4,8 mr/n, guxnop-
OpommeTaHa — 2,6 Mr/n.

Oco6€eHHO TSKENOE NONOXKEHNE C npume-
HEeHNneM KOHUEHTPNPOBAHHOIO rmnox-
JlopuTa CNo>XXMnochb B nnaBaTesibHbIX
6acceliHax. Mono)xeHne 0CNoXXHSETCS

TEM, YTO MOMUMO BELLIECTB, NPUCYTCTBY-
IOLLMX B FMMOXJIOPUTE, B BOAE CAMOro
6acceliHa OCyLLEeCTBNSETCH B3aMOaeii-
CTBME OpraHN4YecKnx BeLLecTB ¢ 06pa3o-
BaHVEM XJIOPCOAEPKALLMX COEQUHEHWIA.
LlononHNTENbHO NOSIBNSIOTCS NOOOYHbIE
BpeOHble XuMmmnyeckre BellectTsa. Boga

B B6acceliHax okasbIBaeT pasgpakaro-
LLlee JeicTBrE Ha KOXXY, OpraHbl 3peHust
1 OblXaTeslbHYl0 CUCTEMY — Pa3BUBAETCSA
actma. OTMe4eHbl cnyyam prucka Bo3-
HVKHOBEHMS paka MO4eBOro nysbIpsi.

B anekTponnaHom runoxnopute
JyYLWNX MUPOBbIX NPOV3BOAMTENEN CO-
AepXxaHue xnopodopmMa B runoxsiopute
coctasuno 0,94 mr/n, a guxnopbpom-
meTaHa — 0,18 mr/n.

B runoxnopute, npon3BegeHHOM Mo Tex-
Honorun OO0 «HIMK 9KOJI0IM» Ha Ton
)K€ BOLE U TOW XXe Conuv, copepkaHne
xnopodgopma — 0,5 mr/n, a guxnopbpom-

OCHOBAHUE 0111 USMEHEHUSA KOHBIOHKTYPbl HA PbIHKE CPELACTB OBE33APAXXBAHUSA BO[bl

meTaHa — 0,005 mr/n. Bknag B xumn4e-
CKYI0 OMacHOCTb 06e33apa>keHHON BOAbI
He MeHee YeM Ha 50% copmurpyeTcs
cofep>XaHneM XMMUYECKIN OMacHbIX
BeLLEeCTB, 06pasyoLLMXCs B TUMOXJIOPUTE
npu ero NPOn3BOLACTBE.

Bbi6op Mexay KOHKYPUPYOLLMN
hrpmamn-nNpon3BoaMTENAMN CPEOCTB
o6e33apaXknBaHns OCHOBbIBaETCS

Ha 9KOHOMUMYECKNX nokasdatensax: ueHe
NPELIOXKEHWS, PACXOAe COMU 1 SNEKTPO-
3Heprun Ha NPou3BOACTBO 1 Kr 3KBUBa-
NeHTa aKTUBHOIO Xnopa B rmnoxnaopurte
HaTpus. XuMmnyeckas 6e30nacHoOCTb
rurnoxsiopuTa He y4nTbiBaeTcs. Mo-
CNEeOCTBUS CIOXXMBLLIErOCs MONOXXEHUS
CKa3blBalOTCSl HA 300POBbLE HACENEHNS.

BACKGROUND FOR CHANGES IN THE WATER DECONTAMINATION PRODUCTS’ MARKET

Codes of practice do not limit
impurities which can be present in
decontamination agents. However, the
use of decontamination agents, due

to the presence of such impuirities,

may become a source of hazard

more dangerous than the benefit of

the decontamination product itself.
Both Russian Sanitary regulations and
standards and international norms
prohibit to introduce out-of-spec
products into the water.

In high-concentration hypochlorite with
its 170-190 g/l of available chlorine there
are many hazardous chemicals; e.g. it
contains 4.8 mg/| of chloroform and 2.6
mg/| of dichlorobromomethane.

The worst situation has been observed
when high-concentration hypochlorite is
used in swimming pools. The situation is

complicated by the fact that apart from
the substances present in hypochlorite,
the organic substances from the
swimming pool water itself react with
chlorine compounds. There is additional
appearance of secondary hazardous
chemical substances. Water from
swimming pools irritates skin, eyes and
the respiratory apparatus, it may cause
asthma. Cases have been observed
when people risked bladder cancer.

In the electrolysis hypochlorite produced
by the best manufacturers in the world
there are 0.94 mg/| of chloroform and

0.18 mg/I of dichlorobromomethane.
Hypochlorite produced by the same water
and the same salt with the new technology
developed by the LLC NPK ECOLOG
contains 0.5 mg/I of chloroform and 0.005

mg/| of of dichlorobromomethane.

At least half of the hazards inherent

in decontaminated water are due to
chemically hazardous substances which
are formed in hypochlorite during its
production.

The choice of one of the competing
manufacturers of decontamination
agents is based on economic factors
such as supply price, salt and energy
consumption for producing 1 kg

of available chlorine equivalent in
sodium hypochlorite. Chemical safety
is not taken into consideration and
consequences of this situation affect
public health. It must be used the
decontamination agents containing
lesser impurities.



END USERS OF PRODUCED SODIUM HYPOCHLORITE

Il Decontaminating of drinking I Elimination of biological fouling
sewage and cooling water in cooling systems of nuclear
reactors, in hot water supply piping*

NOTPEBUTENN NPOAYKLUUN TMMNOXJIOPUTA HATPUSA

Bl 55 o6eszapaxusanus nutbesbix [l CHsATUe 61006pOCTaHnin B cucteme
CTOYHBIX 11 060POTHBIX BOA OXJIaXKAEHVSI aTOMHbIX PEaKTOPOB,
Tpy6 ropsiHero Bo4OCHaGXXeHNs™

Otbenka . i
. * NPV UCMOMb30BaHUM MOPCKOII BOAb! Il Bleaching * when they use sea water
Eg:ggg:gg?:me B KayecTBe O6e33apaxnBaHue TeppuTopuii CeNbCKOX03AMCTBEHHas NPoAyKLms/ NpoussoacTBO 6_ymarV| " 'rKa_He|7|/ Used as a preserving agent Land decontamination
Agricultural produce Paper and textiles production

=" "= N Y O Y

npu rmgpomMeTannyprum sonora/ - - o~
Neutralization of cyanide at gold MpowmbiwneHHbie npeanpuaTus/ BopokaHanbl/ Enterprises for water AtoMHbIe cTaHuun, TILY
metallurgy Industrial enterprises supply and waste water treatment Nuclear power and thermal power plants

MpeanpuaTus 06LLECTBEHHOrO AU ~ —2 i g © MoBbilweHus gebeta : - X
L4 e : _ MBOTHOBOAYECKMNE
. . = .. ~ e L ! .
HasHa4eHus (06w, nuTaHue, Tyaneto))/ [l . . . = il .8, , - - HeTAHbIX CKBaXMH/ M NTULEBoOAYECKMEe KOMMeKChbl/

Communal facilities XKunble nometyeHus)/ Increase the production rate MuC/ Livestock and poultry production units

CBanku/ Waste deposits of oil wells

(food services, WCs) Residential accommodation Emergency situations ministry



CYLLHOCTb TEXHOJIOI A IAJIEKTPOJIU3A OO0 «HIMK 3KOJ10M A NMOJTYHEHUSA T’MNnoXnOPUTA HATPUA

TexHOnorum o4nMCTKN BOA! AOBEAEHbI [0
npegena cBoMx BO3MOXHOCTeN. B vacTt-
HOCTU, B TeveHune no4vtn 250 nocnegHnx
NET BaXKHbIM OrpaHU4eHnem B Npons-
BOACTBE 3/IEKTPOIM3HOIO rMnoxsiopuTa
SABNANOCH HapyLUEeHNe NMHENHON 3aBu-
CUMOCTU MEXXAY MacCol Nosy4aemMoro
rMNoxsopuTa n pacxogomM SHepruu.

B TexHonorum anektponuza OO0 «HMK
OKOJ10IN» 370 HapyLUeHne yCTpaHeHo.
Ecnn nony4eHHyto cMeck nNpu Tpagu-
LIMOHHOM crniocobe anekTponmsa ru-
noxnopuTa u conv pasbaenTb BOJON

1 MPOBECTM 3NEKTPONN3 pasbaBieHHOro

10

NpoayKTa, Macca npespaLLeHns Conm norum 000 «HIMK 9KOJ10I» no cpas-

B rMNOXJIOPUT yBEN4YNBAETCA NPOnop- HEHVIO C TPaAWLIMOHHOW MO pacxoay

UMoHanbHO pasbaBneHunto, NPUGAKasaCb 3NEKTPOIHEPT X, CONMM U MAHUMK3ALNN
K 3aKoHy anekTponusa M. ®apapes 3arps3HEHNI XMMUYECKM OMNacHbIMU Be-
(puc. 1). wecteamu. lNMNocnegHee npenmyLLECTBO

HELOCTUXXUMO NPU APYrnX TEXHOMOMUSIX.
Habntogaemblii achdhekT (puc.1) nos3so-

M Macca npesparieHHoro Betiectsa NaClO
NAET Ha4aTb NPOLECC 3N1eKTpoNn3a

A

C BbICOKOW KOHLEHTPAaLWK CoNn, YTo Bropoe [NaCl] = 30 /n [Cl]=8rh
MO3BONSET SKOHOMUTL BHEPrUIO 1 Hau-  Pasbasnenve 1= 60 t/n [Cl]=8rn
6onee ahPeKTUBHO NCMONL30BAThL Mepsoe :

conb 1 3Hepruio (EBpasuiickuin nateHT pa3Gasnere aCll=120cn___[Cl]=8rn
No001666 EA). TepmogmHammyeckoe PaGounii

oLieHKa MpoLiecca dNeKTPONN3a NO3BO-  CONeBOi >
Jna ycTaHOBUTb NPenMyLLECTBO TeXHO-  PacTBop 3aTpathl 3HepriM 3

puc. 1

MPEMMYLLECTBA 3JIEKTPOJIN3HOIO TMMNOXJIOPUTA, MONTYHYAEMOI'O MO TEXHOJIOTMU OO0 «HIMK 3KOJO0M

. ns ogHOro n Toro xe apdekra

obe33apaxvBaHus BoAbl 032 BBOAU-
MOrO B BOAY 3/1EKTPOSINSHOIO rmnox-
niopuTa MeHbLLUEe 03kl X0pa, Mo
XUMUHECKOrO KOHLIEHTPUPOBaHHOIO
runoxnopuTa (puc. 2).

2. TexHonorus anekTponusa 3. OTMEeYEHO CyLLECTBEHHOE CHIDKEHNE
000 «HIK 9KOJ10I» obecnevmaeT BTOPUHYHOrO 3arpsis3HeHNsi BOApI X/o-
copep>kaHue HegonCcnoib30BaHHON POOpPraHyKon.
conu = 5 r/n, ymeHbLUast KOPPO3Uii-

HYIO @aKTMBHOCTb BOfbI.

O603HayeHne: === HY3KOKOHLIETPUPOBAHHbIN == BbICOKOKOHLIETPYPOBAHHbIN == 1 == X510p
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[o3a peareHTa B nepecyeTe Ha akTUBHbIV XJ10P, MI/N
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Technologies for water purification have
reached the limit of their capacity. In
particular, the disruption of the linear
dependence between the mass of the hy-
pochlorite produced and the energy con-
sumed has been the important obstacle
in producing electrolysis hypochlorite for
almost 250 years.The LLC NPK ECOLOG
has developed the technology where

this disruption has been eliminated. If
the mixture obtained with the traditional
method of hypochlorite and salt elec-
trolysis is diluted with water and then

the diluted product is electrolyzed, the
mass of the salt being transformed into

1. To obtain the same decontamination
effect, the amount of the electrolysis
hypochlorite you need to introduce
into the water is smaller than the
amount of high-concentration chemi-
cal hypochlorite (Pic. 2).

hypochlorite increases as a proportion
of dilution, thus approaching Faraday’s
laws of electrolysis. (Pic.1)

The effect observed enables us to start
the electrolysis process with a high brine
concentration, which leads to energy
saving and to the most efficient use

of salt and energy (Eurasian patent #
001666 EA). Thermodynamic evalua-
tion of the electrolysis process clearly
demonstrated the advantages of the
technology proposed by the LLC NPK
ECOLOG over traditional technology in
what concerns energy and salt consump-

2. With the electrolysis technology
proposed by the LLC NPK ECOLOG
the contents of the incompletely used
brine is about 5 g/I, which reduces the
corroding activity of the water.

THE ESSENTIAL FACTS ABOUT ELECTROLYSIS TECHNOLOGY PROPOSED
BY THE LLC NPK ECOLOG FOR PRODUCING SODIUM HYPOCHLORITE

tion and great reduction of chemically
hazardous impurities. The latter advan-
tage being unobtainable with the use of
other technologies.

M Transformed substance mass NaClO

Second [NaCl] =30 g/l [Cl]=8g/
dilution Cll =609/l [Cl]=89/
First ~ B
dilution aCll=120g/ [Cl}=89/
Process

brine >

Energy consumption E
Pic.1

ADVANTAGES OF THE HYPOCHLORITE PRODUCED BY THE ELECTROLYSIS
TECHNOLOGY PROPOSED BY THE LLC NPK ECOLOG

3. Great reduction in secondary water
contamination with organochlorides
has also been observed.

Residual concentration of free available chlorine

in water (mg/l)

1,6

Legend: === |ow-concentration hypochlorite == high-concentration hypochlorite == == chlorine

1,41

1,2

0,8 ]

0,6 1

0,4 ]

02 ]
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2 2,5 3 35 4 45 5
Reagent quantity calculated with reference to available chlorine (mg/l)
Pic. 2
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OCOBEHHOCTMU AMNMAPATYPHOIO O®OPMJIEHUA TEXHOJIOIMA NMOJTYHEHUSA

FTUNOXJIOPUTA HATPUSA 00O «HIK SKOJ1I0M

Cxema 3MeKTpOM3HOro NMpor3BoACTBa
rYNOX/IopUTa HaTPVIs NMpKBeaeHa Ha puc. 3.

3agaHHbI 06bEM HACbILLIEHHOrO PacTBO-
pa conu oTérpaeTcst HACOCOM K3 COJEBONA
E€MKOCTW 1 MOJAETCs B EMKOCTb AN1s1 Ha-
paboTku runoxnoputa. B conesol emKocTun
COJb 3a/Ta BOOOW 1 0O KOHLIA HUKOraa He
pacTBopsieTcs. B kavectBe paboyero pac-
TBOpA BCEraa UCMosb3yeTCA HACILLEHHbIIA
pacTBop Conu.

Mokpoe xpaHeHue conu NCKYaeT:

- HeobXxoOMMOCTb CreuuanbHOro cknaaa
conu;

- 3aTpaTbl BPEMEHUN Ha eXXEQHEBHYHO
3arpysKy Cou B 3NEKTPOSNIN3HYHO
YCTaHOBKY;

- Heob6XOAMMOCTb NMOCTOSIHHOIO KOHTPO-
JIS N PEryIMpoBaHst KOHLeHTpaLum
COJIEBOr0 pacTeopa (B MpOTMBOBEC
TOMY Kak 3TO fefiaeTtcsa npv Tpaguum-
OHHOW TEXHOMOIUN).

14

O6beM ConeBoro pacTeopa, MoCTynar-
LLIMIA 13 CONEBOIN EMKOCTU B EMKOCTb 15
HapaboTKM MMoxX/IopyTa, yCTaHaBMBAETCS
13 pacyeta 3,5 Kr conv Ha nonyyerve 1 kr
3KBVIBaJIEHTA aKTUBHOIO XJlopa B rMrnoxJ1o-
puTe. B eMKocTu 15 HapaboTK MMNOXJ10-
puTa BCeraa MMeeTCs 3anac runoxsiopura
OT NpenbiayLLEero uykna pabotsl. O6bem
3TOro 3araca 1 ero Temreparypa 4ocTaTou-
Hbl 019 NoAAepKaHnst HEOBXOAVMOro TEM-
nepaTypHOro pexxriMa paboTbl NEKTPONN3-
How ycTtaHoBkM 17-18 °C. 3TvM peLueHriem,
B OT/INYME OT TPaAVLIMOHHON TEXHOSOrN
Noy4eHNs MNOXJIOpUTa, NCKITOHaETCs
HeobX0oaVIMOCTb MOJOrPeBa UCXOAHOIO COo-
JIEBOro pacTeopa.

B emKoCTb Anist HapaboTku rmnoxnopuTa
nopaeTcs Boda Ansi pa3basneHns rmnoxmno-
puTa B NpoLecce ero HapaboTkn. O6bem
nopasaemMoli Bofbl 3a0aeTcs U3 pacyeTa
0,9-1 m®*Ha nonyyerune 1 m® runoxnopura

C KOHUeHTpauveli 8 r/n. Conesoli pacTsop
13 eMKOCTU /151 HapaboTKu rurnoxnoputa
B PEXMME PELVPKYALIMM MOAETCS HACO-
COM Ha Ka>K[Iyto 3 KaCCEeT 3MIEKTPONN3HOM
YCTaHOBKM, HY/CIO TaKUX KACCET 3aBUCUT
OT NPOV3BOANTENBHOCTMN YCTaHOBKMN.

Kaxpas kacceta obecrnedvsaeT nony4deHve
0,9-1 KI/4 aKTVBHOIO XJ1opa B MUMOX/IopuTeE.
Bpewms npebbiBaHrs coneBoro pacteopa

B kacceTte 8-10 cekyHA, HECOMOCTaBMMO
MeHbLLIE, YeM B TPaaMLIOHHOM NpoLiecce
ANEKTPONIN3A,4TO 06ECMEUMBAET CHIDKEHNE
nosiBNEHNA XUMNYECKU OMNMacHbIX BELLIECTB.

[MnoxnopwT, BbILLEALNIA N3 KaCCeT, Harpas-
JIAIETCA B EMKOCTb /19 HApPabOoTKW rnox-
nopuTa, TyAa »e nocTynaeT u soaa. MNpu
nageHnn CTPyIM rnoxiopuTa 1 Bogbl Ha
3epKaJsio rmnoxnoprta 06pasytoTcst 30HbI
MOBEPXHOCTHOM aspauuu. MNpu aspauym
rUMOXJIOPUTA JIETYYNE KOMIMOHEHTbI, HAXO-
[OALLVECS B €er0 COCTaBe, OTAyBaloTCH BO3-
[OyXOM, KOTOPbI/i OAHOBPEMEHHO pa3basnsi-
€T BOAopPOA A0 6e30MmacHO KOHLEHTpaLmm.
SPPeKTVBHOCTL MOBEPXHOCTHOW aspaumn
B PEXVIME PELIMPKYNALMA HAMHOIO BbILLIE
TPaguUMoHHOrO 6apboTaka 1 COOTBETCTBY-
€T TOHKOAVICNEPCHOW aspaLyn, NpUMeHsie-
MO BOJOKaHanamm /it O4UCTKN CTOHHbIX
BOQ,. DJIEKTPOMNMTaHNE KacceT OCyLLeCT-
BNSIOT OT UCTOYHMKA NMUTaHKS, B KOTOPOM
CMOHTUPOBaHa crucTema ynpasnienus 1
KOHTPONSA paboThbl ANEKTPOSINSHON CTaHLMN.
Mpovecc HapaboTKy MMNoxXsiIoprTa BEAETCA
[0 NOJyHeHNs ero 3aAaHHOro Konm4ecTsa

1 KOHLEHTpaLmm.

CXEMA NMOJTYYEHUS SANEKTPOJIN3HOIo
TMNOXJIOPUTA HATPUA

!

Cmecb Bc’:‘.qopona C BO34yXOM

AnekTponu3Hasa ycTaBHOBKA

B atmocdepy C UCTOYHMKOM MUTaHUs

Peuypkynsiums IMXH \ v /
Bentunstop
1 v A
EmkocTb gnsa posauumn I
runoxsopura v v
Minoxnoput Bopa I{l
B cetb | 1
X v \4 A
OHa NOBEPXHOCTHOMN 2
A alpauuv
Mnoxnoput 3a6op
_ N BO34yxa
X< MocTosiHHbIN 3anac
runoxsopura

Puc. 3

KoHLUeHTpupoBaHHbIA
pacTtBop conu

EmkocTb Anst MOKporo
XpaHeHuss conu

EMKOCTb Ansi Hapa6oTKK runoxaopura

N

Bopa Ha pa36aBneHue
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Outline of the producing see picture 3.

The pump takes a preset quantity

of saturated brine from the salt deposit
tank and sends it to the tank for
accumulating produced hypochlorite.
The salt in the deposit tank is immersed
in water and never gets solved
completely. A saturated brine is always
used as the process solution.

Such wet deposit of salt:

- makes unnecessary any dedicated salt
stock;

- allows not to waste time for daily
loading of brine into the electrolysis
unit;

- eliminates the necessity of continuous
controls and adjustments of brine
concentration (which are required
by traditional technology).

The quantity of the brine sent from
the salt deposit tank to the tank for
accumulating produced hypochlorite
is preset at the rate of 3.5 kg of brine
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for producing 1 kg of available chlorine
equivalent in hypochlorite. The tank

for accumulating produced hypochlorite
always contains some hypochlorite from
the previous work cycle. The quantity

of such hypochlorite and its temperature
are sufficient for maintaining the
necessary temperature working range of
the electrolysis unit which is 17-18 °C.
Thus, unlike the traditional technologies,
the new technology requires no heating
of the initial brine.

Water is sent to the tank for accumulating
produced hypochlorite to dilute the
hypochlorite while it is being produced.
The quantity of this water is preset at

the rate of 0,9-1 m?® for producing 1m®

of hypochlorite with concentration of 8 g/I.

The brine from the tank for accumulating
produced hypochlorite is sent by the
pump in the recirculation mode to

each vessel of the electrolysis unit. The
number of such vessels depends on the
electrolysis unit’s production capacity.

Each vessel provides for producing
0,9-1 kg/hour of available chlorine in

HARDWARE FEATURES REQUIRED BY THE TECHNOLOGY
FOR HYPOCHLORITE PRODUCTION PROPOSED BY LLC NPK ECOLOG

hypochlorite. The brine must stay in
the vessel for 8-10 seconds. This is an
incommensurably shorter time than
traditional electrolysis process requires
and it reduces formation of chemically
hazardous substances.

Upon leaving vessels, the hypochlorite
is routed to the tank for accumulating
produced hypochlorite. Water is also
sent there. When jets of hypochlorite and
water fall on the hypochlorite’s surface,
surface aeration areas are formed.
During aeration of hypochlorite, volatile
components of its composition are
blown off by the air which, at the same
time, dilutes the hydrogen so that its
concentration is safe. Surface aeration in
recirculation mode is much more efficient
than the traditional bubbling aeration
and corresponds to finely dispersed
aeration used by enterprises for water
supply and waste water treatment for
purifying sewage water. The vessels

are powered by the power source with
the command and control system of

the electrolysis unit installed inside it.
The hypochlorite production process
continues until its preset amount with a
preset concentration is obtained.

PROCESS FLOW FOR PRODUCING ELECTROLYSIS
SODIUM HYPOCHLORITE

Hydrogen and air mixture

To atmosphere

A

PE—<—

Electrolysis unit
with power source

Sodium hypochlorite
recirculation

A
Hypochlorite metering tanl

X

To the|network
A

Fan

A

v

v v
Hypocll'llorite Water

p4

v

Surface aeration area

Hypochlorite

il
!

A
Air
intake

Pic. 3

Dilution water

High-concentration
brine

Electrolysis unit with
power source

_N g Permanent hypochlorite
stoc Tank for accumulating produced hypochlorite

N
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MPEMMYLLECTBA TEXHOJIOI N OO0 «HIMK 3KOJ10I

. OTcyTCTBVIe CI'IeLI,VIaJ'II/ISI/IpOBaHHOFO
cKnaga conm.

. BO3MO>XXHOCTb 1Cnonb3oBaHus tobon
MULLEBO COSN.

. BoamoxxHOCTb 1cnonb3oBaHms 06bIHHOM
nTEEBON Bofabl 6€3 ee NnpeaBapuTesb-
HOIo YMSITYEHVIs1.

. OTCcyTCTBYIOT Onepauummn nogorpesa
MCXOOHOMO COMEBOro pacTeopa 1
OXNaXKAEHNS rMoxJsiopuTa B npoLecce
ero HapaboTKu.

MapameTobi MokasaTtenu yctaHoBok Wallace &Tiernan MokasaTtenu yctaHoBoK «O00 HINK 3konor»,
P P BopokaHan r. Ycba OAO «ABaHrappg» BopokaHan r. BnaguBocTok

Pacxon conv Ha 1 kr aktviBHoro xopa B [XH, kr

5. Bo3MOXXHOCTL paboThl 6€3 aBTOMATU-
YeCKOro nogaep>XaHnsa KoHUeHTpaumnm
conesoro pacteopa. KoHueHTpaums
CONEeBOro pacTeopa, 3abupaemMoro 13
E€MKOCTU AJ11 MOKPOIro XpaHeHus CoJin,
BCerga OCTaeTcsi Ha YPOBHeE npeaenb-
HOro HacblILWeHNA KOHLeHTpauumn conu.

. Bo3MO>XHOCTb MOBbILLEHNSA KOHLEH-
Tpaunmn SKBMBaslieHTa akKTUBHOIO Xsiopa

B runoxnopuTe ¢ 8 m/n (ny4me Mnposble

nokagarenu) go 12 r/n.

3,9

7. B omnnyme ot n3BeCTHbIX TEXHONOMN
nonyyYaemMbli rMnOXI0PUT NPaKTUHECKMN
He COAEeP>XUT BPeaHbIX MOBOYHbIX Npu-
Mecei, rmrmeHnyeckasi 6e3onacHoCTb
rMNOX/IOPUTA CHUKAET PUCK 3abose-
BaHUI XKM3HEHHO BaXKHbIX OpraHoB
YenoBeka U XXUBOTHbIX.

3-3,2

Pacxop aHeprum Ha anekTponu3 1 kr
akTueHoro xnopa B NXH, kBT

55

3,9

ADVANTAGES OF THE TECHNOLOGY PROPOSED BY THE LLC NPK ECOLOG

1. No dedicated salt warehouse
facilities needed.

2. Any edible salt can be used.

3. Usual drinking water can be used without
preliminary softening.

4. There is no need for heating the initial
brine or hypochlorite cooling in the
process of its generation.

Characteristic

Salt consumed for producing 1 kg
of available chlorine in NaCIO (kg)

Performance of the Wallace &Tiernan units
installed at the Enterprise for water supply

5. The operation can be fulfilled without
automatically maintaining the
concentration degree of the brine. The
concentration of the brine taken from
the salt wet deposit tank is always
maintained at the top saturation level of
the brine’s concentration.

. The concentration of the equivalent of
available chlorine in hypochlorite can
be increased from 8 g/l (best results
obtained in the world) to 12 g/I.

and waste water treatment, City of Ufa

3,9

7. As opposed to what happens when
the known techniques are used, the
hypochlorite produced with our method
contains practically no hazardous
impurities; health safety of this
hypochlorite reduces risks of diseases
which affect vital parts of the man’s and
animals’ body.

Performance of units produced by the LLC NPK ECOLOG
and the JSCo OAQ Avangard. Enterprise for water supply
and waste water treatment, City of Viadivostok

KoHueHTpauusa xnopa B rmnoxnopute

8r/n

8r/n

Power consumed for electrolysis of 1 kg
of available chlorine in NaCIO (kW)

5,5

3,9

TpeboBaHuist K Boae

OnpecHeHHas!, YXECTKIi TEMMePaTypPHbI PEXUM

O6bI4Hast, oTcyTCTBME TPeboBaHW K TeMMepaType

Chlorine concentration in hypochlorite

8 g/l

8¢/l

TpeboBaHusi kK conu

CneunanbHO NogroToBneHHas

O6bl4Has nuLLeBast

Water specifications

Desalinated, tough temperature conditions

Common, no temperature requirements

Salt specifications

Specially prepared

Common, edible salt




NMONTYHYEHUE BbICOKOKOHLIEHTPMPOBAHHOI'O T’MMNMOXJIOPUTA HATPUA C UCIMOJIbSBOBAHUEM

SJIEKTPOJIN3HOIO HU3KOKOHLUEHTPUPOBAHHOIO TMMOXNTOPUTA HATPUSA

CraHOapTHast KOHLEHTpaLWs BbICOKO-
KOHLIEHTPOBaHHOIO MMoxsiopuTa HaTpus
MOXeT gocturate 170-190 r/n.

HepocTaTkuy BbICOKOKOHLEHTPUPOBAHHOIO
rMNOXJIOPUTA: BbICOKasi KOHLEHTpaLMs
HEAOWUCMNONB30BaHHOWM COM, MOHVKEHHAS
MO CPaBHEHMIO C HA3KOKOHLEHTPUPOBAH-
HbIM 3MIEKTPONN3HBLIM MMAOXJIOPUTOM OKMC-
nTtenbHas akTMBHOCTb, Kpuctasimsauusa
NPV HA3KNX TeMrepatypax, 60NbLLIOE KO-
YEeCTBO HEHOPMATUBHbIX OMACHBIX XUMUYe-
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CKUX 38.FpF|3HeHVIl7I, CTOMMOCTb 3KBUBaJIEH-

Ta aKTVUBHOIO XJiopa B KOHUEHTPUPOBaHHOM
rMNoxXnopuTe B HECKOJIbKO pa3 MNpeBbILLIaeT
CTOMMOCTb 3KBMBaJIEHTA aKTWUBHOIO XJiopa
B 9NIEKTPOMN3HOM r'MnoxnopuTe.

B OO0 «HMK 9KOJOIM» paspaboTaHa
TEXHOMNOI IS MOBbILLEHUSI KOHLIEHTPaLMn
3NEKTPONMIHOrO rmunoxsioputa fo 80 r/n

B nepec4eTe Ha 3KBMBAJIEHT aKTUBHOIO
XJlopa MyTeM CMELLEHUST KOHLLEHTPUPOBaH-
HOMO MUNOXJ/IopUTa C ANEKTPOSINSHBIM.
Monyyaembii rMNOXnopuT obnagaet

yIyYLUEHHbIMW CBONCTBaMM MO CPaBHEHNIO
C XUMUYECKVIM: CHIDKEHa KOHLIEHTPaLMst
HE[0MCMONb30BaHHOW COMU1, OKUCIUTENb-
Hasi aKTVBHOCTb COOTBETCTBYET rnokasare-
JISIM 9NEKTPOM3HOrO MMNOXJIOPUTa, OTCYT-
CTBYET KpUCTanmM3auys npw MAHYCOBbIX
Temneparypax, Pe3KO CHIDKaETCs npu-
CYTCTBUE OMaCHbIX XUMUYECKNX MPUMECEN,
CTOVMOCTb 3KBVIBaJIEHTa aKTVIBHOMO X/iopa
B MOJTy4EHHOM NPOJYKTE HE MEHee Yem

Ha 30 % HWKe, Y4eM B BbICOKOKOHLIEHTPY-
POBaHHOM XVMUYECKOM FMMOXJIOPUTE.

PRODUCTION OF HIGH-CONCENTRATION SODIUM HYPOCHLORITE USING LOW-CONCENTRATION
ELECTROLYSIS SODIUM HYPOCHLORITE

The standard concentration of high-
concentration hypochlorite may be as high
as 170-190 g/l

The disadvantages of the high-
concentration hypochlorite are: high
concentrations of incompletely used salt,
a lower oxidative activity as confronted

to that of low-concentration hypochlorite,
crystallization at low temperatures, a great
deal of out-of-spec hazardous chemical
impurities, the cost of the available

chlorine equivalent in high-concentration
hypochlorite is several times higher than the
cost of the available chlorine equivalent in
electrolysis hypochlorite.

At the LLC NPK ECOLOG we have
developed a technology for increasing
concentrations of electrolysis hypochlorite
to 80 g/l calculated with reference to the
equivalent of available chlorine by way of
mixing high-concentration hypochlorite with
electrolysis hypochlorite.

The properties of such hypochlorite are
better than those of chemical hypochlorite:
the concentration of the incompletely

used salt has been reduced, the oxidative
activity is equal to that of electrolysis
hypochlorite, there is no crystallization at
low temperatures, the hazardous chemical
impurities content has been greatly reduced,
the cost of the available chlorine in the final
product is at least 30 per cent lower than
the cost of high-concentration chemical
hypochlorite.
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STAIMNbl COBEPLUEHCTBOBAHUSA 3JIEKTPOJIN3HbLIX YCTAHOBOK
STAGES IN IMPROVEMENT OF ELECTROLYSIS UNITS

2002-2009
OneKTposiM3Has yctaHoBka 3-5
(5 Kr/4 3KB. a.x.).

BopokaHan . LLlapbs, . IBaHOBO,
V>xopcknin 3aBog.

dnekTponuaHasa yctaHoska 3-10.
BopgokaHan r. Tytaes.

2002-2009

Electrolysis unit “9-5” (capacity of 5 kg
per hour of available chlorine equivalent
in hypochlorite).

Water supply City of Sharya,
City of Ivanovo, Izhora plants.

Electrolysis unit “9-10”.
Water supply City of Tutaev.
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2010-2016
AnekTponusHasa yctaHoBka 9-5 n 3-10.

«MpuMmopcKuii BogokaHan»

r. BnaguBocTok (3 craHuum - «BIry»,
«[opHocTal», «[TnoHepcKuii rmapoysen»),
CmoneHckas A9C.

BopokaHan - r. Bonblon KameHb

2010-2016

Electrolysis unit “3-5” and “3-10".
“Primorsky water supply”

City of Vladivostok (3 plants - “BGU”,
“Gornostay”, “Pioneer hydrounit”),
“Smolensk Nuclear Power Plant”.

Water supply City of Bolshoy kamen.

CTaHuus Mo Npon3BOACTBY
anekTponmaHoro MXH MoLHoCcTEo
1200 kr aKB. a.x. Ha TapHanpcKux
OYMCTHBIX COOPY>XEHUSAX B I. Maxaykana,
Pecny6nvka darectaH.

The station for the production of
electrolytic sodium hypochlorite
with a capacity of 1200 kg eq. Cl.

At the Tarnair treatment plant in
Makhachkala, Republic of Dagestan.

HOMEHKIJIATYPA BbINTYCKAEMbIX YCTAHOBOK (MPON3BOACTBO OO0 «HIMNK 3KOJI0I» COBMECTHO C NMPEAMNPUATUAMMU BIK)
AVAILABILITY OF INDUSTRIAL UNITS (PRODUCED BY THE LLC NPK ECOLOG IN COOPERATION WITH MIC ENTERPRISES)

I'I%o;s-'rb UcTouHnkn nutanus/ LinpKynsiuoHHble Hacocbl/ [o3supytowme Hacocbl/
FHXH.X. 3 Power supply source Circulator pumps Metering pumps BeHTunsauus/
Tun » K Ventilation
ycTa- Capacity:
HoBKuW/ | Availbale
Type | .chlorine Kon-Bo, aBn. Kon-Bo,
ofygnit in sodium Mp-Tb, M3/4 T Mp-Tb, IEIIG/‘-I ‘D;TM- z T .
hypochlo- Capacity, Capacity, Np-Tb, M°/4
rite (kg per m3/hour Number m*/hour FEEITD || ey Capacity,
hour) of pieces (atm) of pieces m/hour
2-0,1 0,1 15 36 1 1 1 5 1 10
2-0,5 0,5 75 36 10 1 80 5 1 25
-1 1 150 36 20 1 250 5 1 50
9-5 5 1200 30 40 1 837 5 2 250
9-10 10 120 60 40 2 1027 6,5 4 500
2-20 20 1200 60 40 4 CneL. 3aKas a)KeKTopHas cuctema 1000
nosauumn
On special request: ejector metering
9-40 40 1200 60 40 8 system 2000
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MPU3HAHUE JOCTMXXEHUI TEXHOJIOMUU SNEKTPOJIU3A OUR SUCCESS RECOGNITION OF ELECTROLYSIS TECHNOLOGIES

TexHonorus anekTponuaa MopTBep)xaeH poccuinckuii asToputeT  MonyydeHo 6onee 15 poccuiickmnx The Russian agency for patents and in 2010 the technology proposed by the = 5
000 «HIMK 9KOJOr» BkntoveHa B CyAebHOM crnope C KOMNaHuen N OOUH eBPA3UNCKUIA NATEHT. trademarks included this electrolysis LLC NPK ECOLOG was chosen as one | 4 *, %,
B cOopHMK PocnateHTa «[puoputetHole  rpynnsl SIEMENS. technology into its “Priority areas of the best. ) 'k
HanpaefieHNsa PasBUTUA HaYyKK MuH3KOHOMPAa3BUTUS NOPYYMn of science and technology development = More than 15 Russian and 1 Eurasian i Wi A
1 TEXHONOT NI N NePCreKTUBHbIE Ha mexpgyHapopHoim spmapke TOProBbIM MPEeACcTaBUTENbCTBAM and promising inventions”. patents have been received. Russian A | d & A
N306pETEHNS». «YucTtasa soga» 2010 r. TexHonorus Poccun 3a pybexxom npogsurats Ministry for Economic Development [J'
000 «HIMK 9KOJ10I» otobpaHa WHHOBALMOHHbIE TEXHOIOrUN Russian priority was proven in a lawsuit instructed Russian trade missions abroad ; j f
B YMCe Ny4Lnx. 000 «HIMK 9KOJ10T . which involved the Siemens Company. to promote the innovative technologies B
At the International Clean Water Fair developed by LLC NPK ECOLOG. "

<AFKHMEL- 0T

9 AN «APXUMEQL-2011»
S Harpaxkpaetcsi npusom «Jlyywee

“ARCHIMEDES-2011” AWARD 3a 3acnyru

The JSCo “OAO Avangard” has been i« e B NpeanpuHuMaTtenscTee/
awarded the “Best invention made for For Merits
the convenience of the Housing and = in Business Activities
public utilities” prize for developing
the “Technology for manufacturing
water decontamination equipment”

N306peTeHne B MHTEpecax
>KUANLLHO-KOMMYHaIbHOro
xo3ssrcTea» OAO «ABaHrapg»

3a paspaboTky «TexHosornm
nponsBoAcTBa 060pyaoBaHus onisi
obe33apaxkmBaHus BOgbl»
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CONTACTS

Appec:
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