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I’ATAECAT POKIB ICTOPII B TE3AX

Kadenpa KaHamizamii  Ta caHiTapHoi  TexHiku (anH1
TEIJIOra3oloCcTauyaHts, BEHTWIALII Ta CaHITapHOI TEXHIKM) CTBOpEHa B
YkpalHCBKOMY 1HCTHUTYTI IHXKEHEpiB BOJHOTO TOCIIOAapcTBa (HUHI
Haunionansuuii YHIBEPCUTET BOJTHOT'O rocroiapcTBa Ta
NPUPOJOKOpHCTYBaHHA) y 1964 pomi.

OuinbHukamMu Kagenpu Oymu: poueHt benozopos M. II. (3 1964 mo
1966 p.), noueHr, kauna. TexH. Hayk Mauynee A. 1. (3 1966 o 1984 p.),
npodecop, kKaua. TexH. Hayk Cunvos O. I1. (3 1984 o 1990 p.), mpodecop,
KaHI. TexH. Hayk Maunes A. 1. (3 1990 o 2001 p.), mpodecop,
I-p texH. Hayk lipone M.M. (3 2001 mo 2013 p.), mpodecop,
I-p TexH. Hayk Cadnin JI. A. (3 yepBHs 110 BepeceHb 2013 p), AOUEHT, KaH]I.
texH. HayK Kizeee M. /1. (32013 p.).

Kadenpa mana 3 moTy>xHUX HayKOBO-IOCIIiTHIX JTabopaTopil.

Kadenpa migrorysana 28 kaHIuaaTiB i 2 TOKTOPiB HAYK.

Bmpoamxeno 6inmbim Hixk 400 HAYKOBHX po3poOOK.

Omnyo6nikoBaHo Oimpm HiK 1000 HaykoBUX craTeid, 25 MoHOrpadiit i
oinbir Hik 400 METOAMYHHUX PO3POOOK.

Otpumano OinpmI Hixk 160 aBTOPCHKHX CBiOLTBA HA BUHAXOIU, JUILIOM
PO HAYKOBE BIIKPUTTSL.

BunyckoBorw kadempa € mis cnemiaabHOCTI «Teriora3onocradyadss i
BEHTHWIALs», a 10 2013 poky Oysna BHUITYCKOBOIO Ie i IS CIEIiaIbHOCTI
«BogomocradyaHHs i BOIOBIABEICHHSY.

Hamii ctyneHTH HeoJHOpa3oBo MepemMaraiy y ojJiMIiagax Ta KOHKypcax
CTYACHTCHKUX POOIT.

Kadeaporo miarororieno 6inbi Hixk 2500 BUITYCKHUKIB.

Huni Ba xadenmpi mpamroe 15 BukmamagiB: 1 mpodecop, TOKTOp
TEeXHIYHUX HayK; 9 IOLEHTIB, KaHIWIATIB TEXHIYHUX HAyK, 2 CTapIINX
BUKJIa/Ia4i, 3 aCHCTCHTH.

Mu — 3rypTOBaHUIA, JOCBIAYEHH KOJIEKTUB MpodecioHaniB. Mu BMieMoO
npamfoBaTH, a TOMy MNOAaJbUIMA  OUISIX  Bke 5K Kadenapa
TEIJIOra30TMOCTaYaHHs, BEHTHJIAIII Ta CaHITApPHOI TEXHIKH JOJATUMEMO
BIIEBHEHO 1 3 HOBUMH JOCATHEHHSIMHU.
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EFFECTIVENESS INCREASE OF PURIFICATION OF
GALVANIC SHOPS WASTE WATERS

lons of heavy metals (IHM), one of the most widespread and dangerous
pollutants (contaminators) of water objects, harmfully affect both their
biocoenosis and (indirectly) human organism. Waste waters of galvanic
shops are the main sources of IHM environmental pollution
(contamination).

Since 1968, specialists of Ecological Research and Production Team
(ERPT) “Potential” elaborate and introduce electrochemical technologies
into process of purification of sewage and industrial waste waters. The
results of their work for many years are technologies, purifying systems and
equipment which are introduced and successfully work in more than 300
objects in Ukraine, Russia, Kazakhstan, Moldavia, Byelorussia, Lithuania,
and Latvia.

The technologies and the plant «2muon-M» for purification of waste
waters of galvanic shops, shops of manufacturing of printing plates, etching
shops, etc. elaborated by specialists of ERPT “Potential” are widely known.
The aforesaid plant consists of three units: (1) impurity transformation unit
(electroreactor with “gaseous layer” for reduction of chromium (VI) and
formation of solid phase of hydroxides), (2) unit of separation of phases
(flotation separator, clarifier, filter, and (3) unit of water transformation
(electrocorrector pH). The electrocorrector can be arranged adjacently or
separately to the other units. All the units are made unified that enables us
to combine them into different sequences. Units of electrochemical
transformation of impurities and water enable us to design different types of
electrode systems. The productivity of such plants is 1-20 m3/hour, specific
productivity (per unit area) of purification works 0.1-0.25m°/ m2~hour,
specific power consumption 1.7-3.2 KW-hour/m> [1].

Suggested by us based on «2mmoH-M» plants technological system of
purification of galvanic waste waters enable us to obtain the quality of
water required for service waters (1St category), under different modes of
the intake of waste waters (mixture of all categories) water, discharge of
high concentration electrolytes etc.).

Modern requirements for purified waste waters from galvanic shops
provide for the introduction of technologies of their additional purification
to the ultimate IHM concentration of 0.01-0.001 mg/I, before discharging
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them (during the purge of a recyclable system) into a municipal sewerage or
immediately into a pond. To create additional purification, technology for
galvanic shops waste waters, we have investigated the possibility to use
ceolit-clinoptilolyte from the deposit near the village of Sokyrnitsa in
Transkarpathian region. In the course of laboratory investigations carried
out, values of static and dynamic activities of clinoptilolite concerning IHM
are obtained, its hydraulic characteristics are learned.

On the basis of the investigations carried out, a technological scheme of
additional purification the main element of which is a high rate tricking
filter absorber loaded with clioptilolyte of 1.0-1.25 mm fraction is offered.
This plant of additional purification also contains a tank leveler, a washing
water reservoir, pump equipment, Nutsche filter [2].

Relations for determining the time of protective action of clioptelolyte
load depending on its high rate of filtration active reaction of the medium
are suggested. Equations for determining the head losses in the absorber of
dense layer of clinoptilolyte load and for its washing parameters are
deduced.

The advantages of the elaborated technology of additional purification
of galvanic shop waste waters as compared to traditional ones (ion-
exchanging, membranous, electrodialytical, etc.) are relatively low
investments simplicity and economical efficiency in operation reliability in
work. The technology of additional purification based on clioptilolyte
absorber ensures considerable ecological effect at the expense of
concentrating of IHM in the load layer with the possibility of subsequent
reclamation of the waste filtering material.

1. 'nOxue aBTOMAaTH3MPOBAHHbIE raJbBAaHUYECKHE JIMHHUM: [CIIPABOYHKK] / O] pex.
B. JI. 3ybuenko]. — M. : MammHocTtpoenue, 1989. — 671 c. 2. Poror B. M.
VnockoHaneHa cxemMa OOOPOTHOI CHCTEMH BOJONOCTa4YaHHS TajbBaHIYHOTO
BupoOHunTBa / B. M. Poros, A. f. Perym // Bicauk Onecbkol aepxaBHOT akageMil
OymiBHUITBa Ta apXiTeKTypu. — 2011. — Bum. Ne 42. — C. 253-259.
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