SOLVENT SUBLATION OF METHYLENE BLUE FROM WATER
Obushenko T.I.1, Tolstopalova N.M.? Bolielyi A.S.* (Ukraine)
Email: Obushenko426@scientifictext.ru

'ObushenkoTatiana Ivanovna — Senior Lecturer;
Tolstopalova Nataliya Michaylovna — PhD, Associate Professor;
®Bolielyi Alexander Sergeevich — Undergraduate student,
DEPARTMENT OF INORGANIC SUBSTANCES AND GENERAL CHEMICAL TECHNOLOGY,
NATIONAL TECHNICAL UNIVERSITY OF UKRAINE
IGOR SIKORSKY KYIV POLYTECHNIC INSTITUTE, KIEV, UKRAINE

Abstract: presented results are the continuation of researches devoted to solvent sublation of dyes from model
aqueous solutions. The objective of work was research of basic regularities connected with removal of cationic
dye methylene blue. The next surfactants were used to form sublate: sodium lauryl sulfate, sulfanol, sodium
caprylate and sodium laurate. Isoamyl alcohol was used as an extragent. The effects of the following parameters
on the solvent sublation process were experimentally studied: molar ratio of dye:surfactant, pH of aqueous
phase, duration of removal process. According to acquired data the highest dye removal ratio (94,5 %) was
obtained by using sodium lauryl sulfate with pH of 7, molar ratio dye:surfactant equals 1:2.
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lO6ymeH;<0 Tamvana HUseanosna — cmapwiuil npenodasamens,
2Toncmonanosa Hamanus Muxaiiiosna — Kanoudam mexmuseckux Hayx, doyenm;
2 Bonenviii Anexcandp Cepeeesuy — mazucmp,
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AnHomayua: npeocmagienHvle 8 CMmamve pe3yIbMmAamvl AGNAMCA  NPOOONIHCEHUEM UCCIeO008aHULl  NO
DOMOIKCMPAKYUOHHOMY U3BNIEUEHUIO KpAcumenell U3 MOOelbHbIX BOOHbIX pacmeopos. Llenvio pabomul Oviio0
u3yHeHue OCHOGHLIX 3AKOHOMePHOCmel YOaneHuUs Kpacumeisi KAMmUoHHO20 MUuna MemuieHo8o2o curwezo. /s
0bpazosanus  cyOorama UCNOAL30BANU  NOBEPHOCMHO-AKMUBHbIE — BEWeCmed: AAYPUICYTbdam — HAMPus,
CyNo@anon, Kanpuiam u aaypam Hampus. DKCMPAzeHm U30aMUN08bIll CRUpm. DKCHePUMEHMANbHO OblLIo
Uccne008ano  GIUAHUE HA  PIOMOIKCMPAKYUIO  CLe0VIOWUx  napamempos. MOAbHOE  COOMHOUleHUEe
kpacumenv.IIAB, pH 6oomoti ¢haszvl, Onumenvnocmu npoyecca usgnedenus. Co2idacHo NOIYYEHHbIM
pe3yibmamam, Camas 6biCOKAs CmeneHb usenevenus kpacumens (94,5 %) nonyuena c naypuicyrvgpamom
nampusi npu pH 7, moavnom coommnowenuu xpacumenv:IIAB = 1:2.

Knroueguie cnosa: gpromosxcmpaxyus, nosepxHoCmuo-aKmusHvle 8euwecmed, MemuieHogwlll Cunuil, cmouHvle
8000l

The synthetic dyes which have complex chemical structure aren’t subjected to biochemical destruction in
aqueous systems, they take a prominent place among the pollutants of natural waters in Ukraine. The
imperfection of the existing technologies of dyes separation or destruction causes the necessity of alternative
methods research. The technology of solvent sublation is the one of the promising methods. The solvent
sublation is the technology of superficial physical and chemical separation. For the first time this process was
represented as the improved method of ion flotation without ability of floaming [1-4].

The aim is to research the patterns of thiazine dyes removal from wastewater using solvent sublation of
methylene blue.

Sodium lauryl sulfate, sulfanol, sodium caprylate and sodium laurate are used for the formation of float
product; these substances are applied for a long time as the collectors of flotation, because they have a surface
activity and can create complex compounds with dyes.

The lab arrangement and the methods of realization of experimental studies were presented in work [5].
Isoamyl alcohol was chosen as extractant based on previous studies. The process of solvent sublation of
methylene blue from wastewater was conducted in the cylindrical glass column (diameter 35 mm), with the Shott
filter being the bottom of this column. The gas (nitrogen) was supplied through the porous surface from the
nitrogen gas cylinder. The nitrogen flow rate was controlled by flow meter. The concentration of methylene
blue in test solution was 10 mg/dm®. The gas flow rate was 40 cm*/min. The volume of the test solution was 200
cm?®, the volume the organic phase was 5 cm®. This process continued until permanent residual concentration



which was determined by photometric method. The efficiency of the process was evaluated by degree of dye’s
removal (X%).

The dependence of degree of dye’s removal of methylene blue from the ratio dye / surfactant was studied.
The separation of the dye from wastewater best occurred in system “methylene blue — sodium lauryl sulfate”
with molar ratio 1:2, pH7, with the degree of removal of methylene blue being 94.5%.

The structure and the chemical properties of the surfactant probably have a different influence on the process
of the dye’s removal.
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