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A NOVEL INORGANIC COMPLEX COAGULATION REAGENT PREPARED BY
RED MUD FOR PHOSPHATE REMOVAL
N. Vereshchuk, I. Kosogina

National Technical University of Ukraine Ky i v

Polytechnic

03056, Kyiv, Pobeda 37 build. 4
kosogina@email.ua

Red mud is a residue of the aluminum industry rejected during the alkaline extraction
of alumina from bauxite by the Bayer or sintering process. In 2003, the annual world
production of aluminum approached 28 million metric tons. The production of a ton of

l nsti

alumina generates 1 to 2 tons of red mud. The high alkaline content of red mud and its
enormous quantities caused significant ecological problems and considerable negative

environmatal effects. Many efforts are being made globally to find suitable uses for red mud.
Some researches focused on the application of red mud in wastewater treatment. Red mud can

be used as an adsorbent toremove pollutants and toxic materials from wakerassuc

CU**,Cr**, CeHsOH, zrf*, F and PQ™ [1,2].

Red mud is rich in calcium, aluminum, iron and silicon, which areessential raw
materials for the production of water and wastewatertreatment coagulants. Table 1presents the
typical composition of red mud, especially theirphysicochempraperties. It should be

noted that thecomposition of red mud depends on the composition of nativebauxite and that
the latter varies from one mineral deposit toanother.

Table 1i Composition and physicochemical properties of red f8hd

Composition

Concentration (% w/w)*

Iron oxide (FgO3)

Aluminum oxide (AbO3)
Crystalline silica (quartz, SKp
Titanium dioxide (TiQ)
Sodium oxide (NgOD)

Calcium oxide (CaO)
Sodium hydroxide (NaOH)

Physicochemical properties

pH
Relative density
Granulometry (Particle size)

*Dry weight basis.

The objective of this work was to study the feasibility of a newcoagill@amplex
coagulation reagent, prepared by oxidized red mud for phosphate removalrdedm
wastewater and analyzed thephosphate removal, total suspended solid removal as well as
reduction of turbidityfrom mixture of Grey and Black water. Also were conducted the

influenceof pH and type of complex coagulation reagent.

The optimal conditiongor the production of complex coagulation reagent include the
calcination of red mud using.BO,( 2 0 %w/ w) i n
model was prepared by mixing grey and black water in ratio of 2 part of BW and 8 part of
GW. The jar eést was utilized during 1 hour of coagulation process included: fast mixing for

the ratio of

1:

1

30 second, flocculation for 10 minutes and settling for 20 minutes. The process was utilizes at
different pH: 4,6 and 9. The result of experiment could be seen in Figure2l and
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Figure 11 Orthophosphate removal by complex coagulation reagent in different pH and
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Figure 2i Turbidity rentsval by complex coagulation reagent in different pH and dosages

As we can see from the data the new coagulant prepared by red mud and sulfuric acid
had a good coagulation performance. Itcould reduce the phosphate in values lower than 0.02
mg/L. The best H for coagulation process could be suggest as 6. The beneficial properties of
new complex coagulation reagentwas evaluated. The initial results of laboratory scale
experiments will be useful for the development of a novel, stabilized and highly effective
coagulant.

References:
1. Li, Y.Z. Phosphate removal from aqueous solutions using raw and activated red mud and
fly ash.J. Hazard. Mater2006 137, 374 383.
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WASTEWATER FROM ORGA NIC POLLUTANTS USING
ADVANCED OXIDATION P ROCESSES
O.V. Fedorenko, G.V. Krymets
National Technical University of Ukraine "Kyiv Polytechnic Institute"
03056, Kyiv, Pobeda 37 build. 4
fedorenko.olga @ bigmir.net

Problems of protection against ingress of wagsiito toxicants contained in industrial
wastewater is being acquired special urgency. Water scarcity, pollution of the environment,
which in many cases makes the water unsuitable stocks to real use (even for technological
purposes) increase the relevancetted development of modern highly efficient and eost
effective technologies of water purification and water treatment. Protecting the environment
from pollution by toxic industrial emissions and recycling their waste into valuable produkt
actual problem bmodern science.

Reset the natural reservoir of untreated industrial wastewater contaminated with
organic dyes, impairs hygiene indicators of water. Primarily deteriorate the organoleptic
indicators- water becomes extraneous color and bad taste. Bsbtramation of dyes in the
environment can take place with an increase of toxicity that adversely affects the inhabitants
of aquatic ecosystems: animals, birds, fish (including industrial). In the human body harmful
and toxic substances can enter the dnigkvater or the food chain.

In the food industry, according to the classification of food additives, dyes related to
substances that enhance the color of the products. Dyes are added to foods to restore the
natural color lost in processing or storagera@asing the intensity of natural color and color
colorless products (soft drinks, ice cream, confectionery), and to provide products attractive
appearance and color variety.

Processes that are traditionally used for the treatment of industrial wastedeatet
satisfy the requirements of environmental protection. The most common methods to
destabilize a stable colloidal system of wastewater (SD) contaminated with dyes is
coagulation methods, because in addition to reducing the color of the water emdatlzed
biological oxygen consumption they can remove stabilized colloidal impurities that provide
high water turbidity. Comparison of methods of coagulation and ozonation showed that the
effect of bleaching in the case of ozonation is higher than tieepsing coagulants Advanced
oxidation processes (AOP (Advanced Oxidation Processes)) E effective way to improve water
treatment for removal of organic compounds.
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Fig. 1- Dependence stelinnya remove the dye with time

To confim the efficiency of extraction of the dye (food red (E124)) from solution
using O3 / UV, a series of experiments using a model of water with a concentration of 50 mg /
I. Eksperymet was carried out at variable pH in the range?4

As seen in Figure Jyith the change of pH degree of dye removal from wastewater is
reduced. With the proper pH, which creates dye oxidation is much faster. To confirm the
decomposition of organic pollutants in water, was made spectrophotometric analysis (Figure
2). When oxiddon peaks disappear, proving that in the process of oxidation is not formed
new compounds.

265 255 245 235 225 215 205
wavelength, Hm
—4—initial pH2.4 ——initial water pH 5,66
initial water pH 8.8 ===oxidized 1h pH 2.4

—f=oxidized 4 h pH 8.8

Fig.27 Spectrophotometric analystlyye solution after treatment AOP

Experiments showed that the maximum water observed in itspplynvhich creates
dye, namely pH = 5,66. The degree of dye removal from water is 92%. Later planuyetya
investigate the change in the pH rangé &nd the effect of concentration on the process of
oxidation.

References:

1. J.Madhavan, Degradation of or&@ by advanced oxidation processes,
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INVESTIGATION OF DURABILITY OF WATER PIPES FROM LOW-DENSITY
POLYETHYLENE
D. Zakusylo, R. Zakusylo Ph.D.
Shostka Institute of Sumy State University
41100, Shostka, Instytska St., 1
shi_nir@sm.ukrtel.net

The intensive development of the national economy and the urbanization of the
population entails a constant water supply. In this case, metal water pipes have low durability
and low performance characteristics. That is vithys very important to found the new
material, which would be more durable.

Three types of water pipes: metal, plastic and polymer from the-pnegsured
polyethylene were considered during this studying.

l'tds deter mi ned t haomnorhveatergipes,avhichlare inadead f t h
steel, cast iron, metal plastic and copper varies from 30 to 80 years. They have many
disadvantages associated with corrogesistance, cost, and complexity of assembly of
branched structures.

Polyethylene pipes (foresearch were selected pipes LDPE 158R3) have good
technical and economic indicators directly related to the low cost price of operation, low
installation costs and pipe laying, durability. In addition, they can be disposed of the pipeline,
which senice life has expired.

The durability tests are not included in the list of mandatory tests for polymer
products, and therefore to determine the characteristics of the LDPHifaga®diction was
calculated by the method of Broido.

Design life €, ), iscounted in years, is determined with the formula:

é ([ - ETcg. s 9 )-:ts 6

- - . +b -

tU{ ﬂoa([ R o g)éJ + RT, q
e 0

Based on the calculations, the durability of LDPE pipes is 89 years old. They are more
high-tech and environmentally friendly, because they do not oxidize. The using of water pipe
LDPE 15803020 is goerspective direction in the development of water supply.
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UDK 628.336

ZMI ANY WYBRANYCH WGAS$SCI OWS ClI OSADCECW SClI EKOW
WIROWANIA, DEZI NTEGRACJI|I ULTRADtWI NKOWEJ | FI |
PRCt NI OWEJ
Marta Kol czy Es k dKaszthakn na Ba u man
Wydziagu Budownictwa, Mechani ki i P
Politechni ka Warszawska Filia w P
|l gnacego Guk a4s0i 0e WA gtodzakh, 7, 09

Streszczenie

W pracy przedsa wi ono wyni ki bada® zmi an wy br a
Sciekowych podczas wirowani a, dezintegracji
bada® wykorzystano jeden tygmzosadeyw Scizgkay
Sci ek - w-gobpgdarozycto RLM > 99 000 Badania przeprowadzone warunkach
|l aboratoryjnych. W ramach bada@E proces-w Wi
filtracj. pr-Uni owej wykonano szereg oznac
uzyskane wyniki obedaEzmoawobiadgpnyah wjaSci wo

Wstnp

Og-lnym celem oczyszczania Sciek-w jest c
wszystkim ochrona czystoSci w-d powierzchni ¢
sN osady Sciekowe, powsbapBew hazykaunyedkh,szl
fizyczndc hemi cznych zachodzNcych w oczyszczaln
oczyszczalni [ stosowanie nowoczesnych techn
Sciek-w komunalnych powadujwe nwzrho ots aidl- wSc iOsg
S ame | SWOj €] i stoty stanowi N odpad zaliczan
poddawane odzyskowi, a nastnpnie po unieszko

Gospodarka osadowa stanowi kosztowny i niezetykl Kk gopot | i wy el
funkcjonowani a kaUde;j oczyszczalni. Komunal
wgaSci woSciami od osad-w pochodzNcych tyl ko
znacznN zawartoSi substancji orgemi odoyclv. sz
uni eszkodl i wianie przed ponownym wprowadzeni
kt - rego spegnienie wiNUOe sin z wysoki mi n a
przekraczaj Ncymi czisto 50% wszyathkhi @h[Bpszt

ZnajomoSi cech charakterystycznych dl a da
zaprojektowania proces-w technologicznych | e
przypadku sN one pochodnN Fr-dgJa plogigh awani ;
uni eszkodl i wiani a. Struktura osadu, zawarto
podatnoSi na mineralizacjn czy zdolnoSi do
decyduj Nce o intensywnoSci i ef ek przed ictkk o Ec ow

ostatecznym unieszkodliwianiem [3].

Osi Ngninci e t ak sformugowanego celu wy
przebiegaj Ncych proces-w jednostkowych [ 4]

Procesy odwadniani a i zagnszczania odg
koszt -w o@azysiekamw i osad-w Sciekowych. W c
na przebieg wy mi eni onych proces-w przeprow
przygotowanie do mechanicznego odwadniani a)
(obok aspektycw)gdsakddearzczt ego, czy osady po
czy powinny byl zagospodarowane inaczej np

-

y
€
é
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Dezintegracja moUe byl uznana za jeden z
zmniejszenia sigy wi Nzaanziya sctzaNgsetje,k cwoo dwy§ azt wei
odwadni anie osadu [ 4]. |l deN proces-w dezinte
kom-rkowej [ i zy kom-r ek mi kroorganizm- w,

wewnNtrzkom-rkowo =zostajwez ywvkalnnieonwmy Usczoe | u nec
odwadni ania osad-w [ 4].

Naj prostszym i najta@zym sposobem cznSci
powoduje znaczne zmniejszenie jego objhAtoSci
[ 3] W ef ekci ek uz ag fissizict zzamn iae juszzyesn iTQ4%uWo dni en
procesie tym moUe zostal usuninta tyl ko wo
uwol niona w procesie kondycjonowani a) . Zagh s
jednost kowych pr 2gro- bkdastosadvawm, e aobhni Ua k o
eksploatacyjne kol ejnych etap-w <ci Ngu, i \
oczyszczal ni Sciek-w [2]. Nawet ni ewi el ki S
zmniejszenie objntoSci osad-w [ 1].

CznSi addzalaw i

Przedmiot i zakres bada@E

Badaniom zostad poddany osad iSwlogezngwy po
oczyszczalni Sciek-w z pedgnN przer -bkN osad:
obsguguje teren |iczNcy okapdly3vmj Nge. dmi ez
zawieraj N r-wnieUO ¢cziSlI w-d opadowych, a w
pogody. Sci eki pochodzN w ok. 90% od mi esz
zakgad-w pracy. Do oczyszczalni SeowkUaenewog!
asenizacyjnymiOs ady Sci ekowe poddawane sN fermentac
instal acj i mechani cznego odwadniania za pom
suszone i wywoUone do zagospodarowani a.

Zakres badafkaloibzf mossaduasur owego, osadu s
pomocN wir-wki sedymentacyjnej, a takUe ana
zagnhszczeni u i odwodni eni u.

Do zaginszczania osad-w Sciekowych zostag
handlowe Praestol . Obecni e jest on wykorzysty)
Sciekowych w Sredniej wielkoSci @@zyszczalni

Do bada®& wykorzystano aparaturn i sprznt
Sanitarnej i Ochron Srodowi ska Politechni ki War szaw:
wykonano w spos-b powtarzalny zgodni e z m e
Nor mach dotyczNcych osad-w Sciekowych. Pr ze
realizowanych w ramach pracy dypl@ w e j i nUyni erski ej

Wy ni ki bada@ i ich dyskusj a

Pobrany osad char akt eriyszzoawaNj, sziafp aftdrewN rt
gnilnym oraz bardzo wysokim stopniem uwodnienia.

Osad surowy zostag wysuszony, przewaUony
na@naczenie takich wgaSciwoSci jak: sucha ma
mineralnych [% s. m] oraz zawartoSi substanc

Parametry te oznaczano kolejno po nastnpu
a po odwodnieniu w wir-wce sedymentacyjnej
a po odwodnieniu w wir-wce sedymentacyjnej

a po odwodnieniu w wir-wce sedymentacyjnej
dodaniu flokulantu.
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ZagoUono stagy czas wirowania 20 wmNut, |j
50000br./min. Najkorzystniejsze wyniki otrzymano dla osadu poddanego przed dodaniem
flokulantu dziaganiu ultrad¥wi nk- w:

T sucha masa: 0,97 19,51%
T wil gotna$0d,49% 99, 03

] zawartoSi substanidgiesmneral nych: 31, 26
T zawart oSl ganicamgh: 6874 §1,44%cs.m.
Optymal na dawka Srodka zaghiszczaj Ncego
przeprowadzonych b’adaE i wyniosga 2,5 c¢cm
Tabela 1. Wyniki wykonanych oznacze@® wdaSci woS«
Table 1. The results of tliketerminations of sewage sludge properties (own research)
Osad surowy

Wi | g ot n| Sucha masa[%] Substancje mineralne [% s.n Substancje organiczne [% s.m

99,03 0,97 31,26 68,74

Osad surowy poddany odwodnieniu w w
5 000obr/min 20min

90,52 9,48 28,15 71,85

Osad poddany odwodnieniu w wir-wce sed)

89,02 10,98 24,36 75,64

Osad poddany odwodnieniu w wir-wce sedyme
dodaniu flokulantu

80,49 19,51 18,56 81,44

Zakresem bada®& objnty byg takUe op-r
zastosowaniem filtracj.i pr-Uniowej ,ebstagy
wczeSniej bygy kondycjonowane dziagani em ¢
oznaczaniaopr u wgaSci wego filtracj.i poBegegl@gar ana
zastosowaniem bezpopiogowego sNczka o okreSlI
wgaSci woSciach sNczenia (np. st anddacjd owe j
chromatgraficznej nr 41)[5]. Fi | tracja pr - -Uniowa osad-w byg§
stagych wielkoSciach podci Snienia 49 kPa or
filtracij.i oznaczono uwodnienie plack:- w. Ma k

18000 s. . R
Ozn@zono takUe <chemiczne zaoproatzr zelbroevalno o

ko owNiabjnto

osad poddany odwodnieniu ‘ ‘
w wiréwee...

d poddany odwodnieniy | ——
0sda po an_yo wodnieniu S ‘ ‘

w wiréwee...

osad surowy poddany — ‘ ‘

odwodnieniu w wirdwece...

osad surowy === ‘ ‘ ‘

0 20 40 60 80 100
M substancje organiczne [%s.m.]

Rys. 1. Por-wnanie wybranych wgaSci woSci
Fig. 1. Comparison of selected characteristics of sewage sludge
wf ‘Y dz0 teds@iigdste ®C IstydiOj te j dzy ' W
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Tabela 2. Wyniki- (pnoinoivaerj- w af illetjrkauc jB¢ cpprner a (op
Table 2.The measurement resutibthe vacuunfiltration using a Buchnefown research)
0T AAEGI EAT EA
Oznaczenie Jednostki
49 60
Osad surowy
Osad:
uwodnienie:
T osadu surowego % 99,03 99,03
Y osadu po filtracji % 19,66 21,77
I PEO xEAGAExU m/kg ¢hgqgot D phuvyt D
Filtrat:
Ei dAT xA Eil Gg cm3 21,25 22,5
ChzT mgQy/dm 3 219,68 215,54
I OAA biI ETTAUAEITT xATEO Ol OOAA
Osad:
uwodnienie:
9 osadu surowego % 99,03 99,03
9 osadu po fitracji % 22,54 24,12
I P8O xEAGAExU m/kg ¢chmouit D phogut O
Filtrat:
ET dAT xA EIT Gg cm3 22,00 22,75
ChzT mgQy/dm 3 220,06 217,32
2,5
S
4 2
59
s
22 .
3< 1,5
s £ M podcisnienie 49 kPa
Q..o
Q'a—-. 1 N
2 5  podcisnienie 60 kPa
58 05
[~ .
=
0 -
osad surowy  osad po dezintegracji
Rys. 2. opMard owgaSci wego filtracjpodsesna8niwepray
Fig. 2. The value®f the resistivity of theludgefilter varying thevacuum
Whioski: N
Dzinki sposobom przer - bki w duUym stopni
osad- - w Sciekowych, cCo daj e mo Ul i wo S| ic
Przeprowadzone badani a na zmi any zawartoSci
substancji mineral nych i organicznych oraz v
sformugowanie nastinpuj Ncych wniosk: - w:
T Wykorzystany proces Wwiprozwacnziyanivwa zsnaic zdoy 2z
zawartoSci wody w osadzi e, a Co za tym

zagnszczeni a.
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T Wirowani e j ako spos- b mechani cznego zagl

badanych osad- w.

1T Bardzo duUe znaczenie,oswd-pw,0ceai edoddwa d

zaghszczaj Ncego, kt-rego dawkn naleUy =za
St osowani e zbyt magej dawk i oraz przedawl
na proces negatywnie.

{ Zastosowanyw badaniaclSr odek zaghskevza¢XNroy ij esfat wi

badanego osadu.

1T Dezintegracj a ul trad¥wi nkowat skumdzrmdlas pos - b

badanych osadu.

T Osad poddany dziaganiu energi. pola ultr

wykazujewi 1 kzdoldNS|T d o o awadreejwanimivoay. z

1T Dezintegracja wultrad¥winkowa wpgywa r - wn
pol a

Osad poddany dziaganiu energi.
oporu wgaSciwego filtracj.i

I Dla badanego osadu korzystniejsze jest prowadzeshiadniania z wykorzystaniem

lelkaB¢ chnera przy podci Snieniu 60 kPa.
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Bie®& J. B. , Bi e (E PrbhlemyDgospodavky @esadawejsvk achrodie :
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Wydawni ctwo Politechniki Bi agostockiej, Bi
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Wydawnicza Politechniki Warszawskiej, Warszawa, 2008;
Ustawaz dn. 14 grudnia 2012r. o odpadach (Dz. U. 2013 poz. 21).

Abstract:

This paper presents the results of changes In selected properties of the sewage sludge during
the centrifugation, ultrasonic disintegration and vacuum filtration. For the study one ftype o
sewage sludge from a large sewage treatment plant with RLM>99000 was used. The studies
were carried in laboratory conditions. In an examination of the centrifugation, ultrasonic
disintegration and vacuum filtration process a number of determinationctévrazing the

sewage sludge were carried out and the obtained results allowed to estimate changes in the
studied properties.
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SOLID PHASE SYNTHESIS OF IRON OXIDE FROM WASTE PRODUCTS
Yu. Kostenko, M. Barsukova, O.Pavlenko
Shaostka“nstitut of SumSU
41100, t. Shostka, mastitutska 1
st george@inbox.ru

Iron oxide pigments, is one of the most common groups of inorganic pigments. Iron

oxides are durable, economical, does not have a significant impact on the environment, safe

for health. The need for iron oxide pigments today is quite high.
It was of interest to study the possibility of sefidase synthesis of iron oxide
pigments from wastproducts.

As a raw material was selected green vitriol, the waste of pigment titanium dioxide

production by PJSC "Sumykhimprom"

The possibility of obtaining a wide color spectrum of the product (from ocher to

Cardinal purpl e) by calcination of green
modifying additives was studied. As modifiers dayed: sodium chloride, modifier number

1, modifier number 2. Quantity of the modifier was changed in the range from 1 to 10 % wt
The process was carried out under laboratory conditions by dehydrated green vitriol at

130°C, calcined iron sulphate monolgte at 725C for 4 hours, washed and dried reaction
product. After that, got iron oxides of wide color spectrum of red shades.

The analysis of derivatograms and micrographs showed that the introduction of

modifiers had affected the course of chemicattieas in the preparation of red iron oxide on
this technology.

Carried IR spectral analysis of the sample allowed ensuring that the resulting iron

oxide corresponds to the chemical formula closeg@:s.
Thus, it is shown that applying the method of dophase synthesis, with the

introduction of modifying additives, it was possible to obtain the iron oxide pigment with a

wide color range from ocher @ardinal purple

\Y
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GYPSUM BINDER BASED PHOSPHOGYPSUM
FOR BINDING FOAM-GLASS POWDER

V. Duplik, A. Polevik, Ya. Vaz'ey,

Phosphogypsunthe wasteof production phosphoric acid and fertilizeis dominated
among the waste containing calcium sulfdrosphogypsum ranks firptacein the world in

Shostkanstitutof SumSU

4110Q t. Shostka s. wnstitutskal

ra.november@gmail.com

. Bavlenko

termsof production and posean environmetal threat to groundwater ecosystems, bringing
huge area under piles of natural cycles, turning therdropedterritory. Development of

technologies for phosphogypsum utilization is an urgent task, despite wankg ard
projects in this field [42].

The paper evaluated the possibility of obtaining binder from phosphogypsum and use

it as a template for binding waste production of foamgkeds. The raw materials used
phosphogypsumof "Sumychemprom"(Ukrain@ and waste production of foagtass

"Technology"(Ukaine).

Samples of gypsum binder were prepared in the laboratory [3].
After a day of getting out samples of forms and sent to the heat treatment. Some

sampl es
heateda t
was 2 hours.

wer e

heated

i n

an

mther part altampesveree mp e r a
€ & muffle furnaceThe duration of heat treatment for two types of sample

Samples that have passed both types of heat treatment were tested for water absorption
(Table 1), which was determined after 24 hours giosxre of the samples iraver.

Tablel Water absorptiofilled gypsumcompositions

The temperaturef

Quantity offoam-glasspowder in sampléo

heat treatmentA

0 20 50
110 48,5 39,9 42,9
850 48,0 29,9 47,2

Foundthe possibility of making compositions with improved fpemance suitable for
use as building products based onfrom phosphogypsum binder

The proposed approach allows to utilize waste as phosphogypsum and technogenic
raw materials the remnants of foarglass production, as a consequence, we can be talked

aboutthe development of a new approach in the field of recycling of industrial wastaste

neutralize waste".
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THE STUDY OF BROMPHE NOL BLUE ELIMINATION FROM WATER BY

SOLVENT SUBLATION
O. Kulesha, N. Tolstopalova, T. Obushenko
National Techni cal University of Ukrain

37, Peremohy Av., Kyiv, Ukraine, 03056
rektif-32m@ukr.net

Nowadays the problem of surface water pollution is particularly acute in Ukraine.
Textile factories play a key role in environmental state worsening. Their outlet is highly
contaminated by organic compounds, esplgci@dyes, for example after the step of fabric
coloring approximately 10é640% of i ni ti al dy
directly thrown into the river, it will crack natural sgtirification processes and cause the
extinction of different fbra and fauna species. There are different methods of dyes removal
from water such as reagent techniques (coagulation, dissolved air flotation), separation
methods (sorption, reverse osmosis, foam flotation) and destructive processes (biological
treatment,reagent reduction, electgatalytical decomposition). However most of them are
too expensive to be implemented on industrial scale and others like biological technologies
are efficient only in a case of removing undissolved dyes. Therefore the seancbwfor
alternative techniques of dyes removal is still remaining actual.

Solvent sublation is one of the perspective methods of water treatment from organic
and inorganic pollutants. Its major peculiarities are the following: 1) the ability to work
efficiently with big volumes of input containing toxic compounds at low concentrations due
to the independence of percent removal from the ratio of organic solvent to agueous phase; 2)
it I's not an equilibrium proces sientad)dighi snot
selectivity of the processthe contaminant (hydrophobic compound) is levitated on a bubble
to the top of agueous column where it encounters a solvent layer to which it is transferred as
bubble moves through the solvent layer so bothacgieoand or gani c sol vent
with each other.

The aim of this research work was to investigate main characteristics of bromphenol
blue (BB) (an anionic dye) elimination from water by solvent sublation, to find out optimum
conditions for achievig the highest efficiency of this process using full factorial design and
building mathematical model. The task was to determine the characteristic of the dependence
of residual dye concentration value from the next three parameters: surfactant/BB (mole
ratio), temperature and the duration of the process.

The experiment was carried outflowrate 40r s uc h
cm’h; organic solvent isopentanol (5 cf). Reagengrade hexadecypyridinium chloride
(was used as a surfactant. Tsample solution volume was equal to 250° coontaining 10
mg/dn? BB. UV-visible spectra of the sample solutions were measured at the maximum peak
of 588 nm.

Central composite orthogonal design (second order) was selected to derive
mathematical model witthe aid of MS Excel 2003. The following model was obtained:

Y = 66, 22 6 ,F92F5B,L06HZ 0,:0HLD ,,0BLZ
0, 02RZ14-DZ0s7L2Z
according to the next definition:
Z, - temperature factor; £ surfactant excedactor; Z 1 process duration factor.

To sum up, with the use of mathematical model the following optimum conditions
were found: temperature 4D, surfactant/dye ratio 1,94:1; process durafion5,3 min;
model adequacy validation proved that it accuradelycribes the process of bromphenol blue
removal by solvent sublation and can be used for further simulations.
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USING AOP FOR REMOVING TOXIC POLLUTANTS FROM WATER
O. Fedorenko, E. Belchikov, E. Bachun, G. Krimets
Chemical- Technological Department
National Technical University of Ukraine "Kyiv Polytechnic Institute”
03056, Kyiv, Pobeda 37 build. 4
krimets@xtf.kpi.ua

The issue of clean water in the world today is quite acute. All sources of less and less
suitable for potable water as industrial influence on natural water bodies is increasing every
year. Among the wide range pbllutants should highlight organochlorine substances have
been used and are used as a pesticide. Spectrum pesticide used to kill pests and plant
protection is quite diverse, however, should be allocated among a wide range, some
particularly toxic and hazdous substances. One of the most dangerous substances are
hlorpohidni cyclic alkanes, such as hexachlorocyclohexane (hexachloran) and benzene
derivatives, heksahllorbenzol.

For disposal of hazardous pesticide can use different methods. The most common
methods of disposing of toxic pesticide divided into two groups: hydrolytic and destructive.
Hydrolytic group of methods is to process toxic pesticide solutions of alkali solution under
various conditions and recycling received less hazardous pesticide.

The basis of the destructive methods of destruction of pesticglesfluenced by
strong oxidantscausing the complete destruction of pesticides to simple organic compounds.

The aim of the study was to establish the possibility of disposing of chlorinated
pesticides using advanced oxidation processes (AOP) based on ozonation combined with UV
water treatment.

Experiments were carried out on a laboratory scheme, which is shown in Figure 1. As used
pollutant commodity product hexachloran (40%e main substece) dissolved in water.

ar

-\ pF—
6 5 i
waste water ]
—d—=]

7 2 L[ %32
X
6 > V
purified water
1-wast water tank,-2oump,3 UV lamp, 40zone generator-Hjector, 6 ozone destructor
Figure 1- Scheme of the laboratory facility for extraction of pesticides
Waste water from the waste water tank 1 via pump 2 falls hetdJ reactor 3, which
is irradiated by light with a wavelength of 254 nm. After UV reactor purified water enters the
injector where 5 of ozone generator 4, ozone arrives. Enriched by ozone water enters the tank
1, ozone released from the water in the thmk utilized in ozone destructors 6.
Previously conducted experiments showed that the effective removal of
organochlorine pesticides using AOP process is possible when using a desgrain2s of
ozone per gram of organochlorine pesticides and til/olvater treatment 3-5 hours. As a
result of this treatment in treated water leaving only trace amounts of toxins.
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