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Methomyl (CsHioN202S) is a carbamate-class insecticide with a broad
spectrum, used in agriculture for the control of pests. Its molecular weight is 162.21
g/mol, and it is highly soluble in water (58 g/L, 20°C), a property that facilitates its
rapid distribution in the environment (FAO/WHO, 2001). The half-life of methomyl
in water is pH-dependent; i.e., it is affected by the acidity/alkalinity of the water.
When the pH is 7, the half-life is 38 days; however, when the pH is 9, the half-life is
reduced to a few hours (USEPA, 2007). Methomyl has been designated as a highly
toxic and hazardous pesticide by the World Health Organisation (WHO), the United
States Environmental Protection Agency (EPA) and the European Commission (EC)
[1]. The effects of methomyl on humans are diverse and include, inter alia, the
disruption of the endocrine system, inflammation of the respiratory tract and
inflammation of the eyes [2].

In this research, zinc oxide nanoparticles were prepared by means of deposition
on the surface of a PVC-based anion exchanger. The photocatalytic properties of the
obtained functional nanomaterial were investigated, with a particular focus on the
photocatalytic degradation of the toxic pesticide methomyl in wastewater. For the
purpose of this study, an artificial solution containing methomyl was prepared. The
photocatalytic degradation of this solution was then carried out at 20-minute intervals
for a period of 20-180 minutes under the influence of UV light with a wavelength of
365 nm. The change in the concentration of methomyl in the solution during the
photocatalytic  degradation was analysed using a SHIMADZU 1900i
spectrophotometer. The analysis results are presented in Figure 1 below.
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Figure 1. UV-Vis spectra changes of methomyl(a) and a plot of In(Co/C) vs.
irradiation time for the photocatalytic degradation of methomyl(b)

To study the kinetics of photocatalytic decomposition, a pseudo-first order
kinetic model(In (C/C0) = kt) was used and the rate constant k was calculated from
the slope of the linear fit and was found to be 0.02334 min~'. This value reflects a
relatively efficient degradation process under the applied conditions.
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KIMYOVIY TEXNOLOGIYA SOHASIDAGI ILMIY TARAQQIYOTNING
NAZARIY VA AMALIY ASOSLARI

PE3YJBTATHBI I/ICCJIEI[OBAHI/Iﬂ IO MIOBBILIEHUTIO BAMHTHOﬁ
YOOEKTUBHOCTU AHTUKOPPO3UOHHBIX MOKPHLITUNA HA OCHOBE
rOCCHUIIOJOBOU CMOJIbI
. M. Kymanusizoal, B. C. 3akupos?, M. K. ’Kymanussos!
LVpeenuckuii 2ocyoapcmeennviii ynueepcumem, 2. Ypeenu,
2Uncmumym obweti u Heopaanudeckoll xumuy, 2. Tawxenm

[ToBbIlIEHNE KOPPO3MOHHOM CTOMKOCTH OOOPYIOBAHUS B arpecCHBHBIX Cpelax
OCTaéTcsl aKTyaJlbHOM 3ajayeil, O0COOEHHO B XUMHYECKOW U HEPTEXUMUYECKOM
oTrpacisax. TpaauunoHHbIE OMTYMHBIE MOKPBITHS UMEIOT P OTPAaHUYEHUH, B TOM
YHUCJIe HU3KYI0 OMOCTOMKOCTh M Y3KHI TeMIlepaTypHBIM quanazoH. B cBsizu ¢ 3TuM
BO3HHMKAET HEOOXOJUMOCTh pa3pa0OTKH HOBBIX THUIIOB TIIOKPBITUH Ha OCHOBE
MECTHOTO CBIPbS C YIYUIICHHBIMUA XapaKTEPUCTUKAMHU.

B nanHoll paboTe mpencTaBieHbl PE3yJbTAaThl HUCCIAEAOBAHUI MO pa3pabOTKe
KMCJIOTOCTOMKUX aHTUKOPPO3MOHHBIX MOKPBITHM HA OCHOBE I'OCCHUIIOJIOBOM CMOJIBI C
UCIIOJIb30BAaHUEM BTOPUYHOTO MOJUATUIIEHA W KapOokcumeTuiuemiono3sl (KMLI).
VYCTaHOBIEHO, YTO TakWe TMOKPHITHSA O0JaJaoT  yJIyYUICHHBIMH  (PU3UKO-
MEXaHUYECKUMH CBOMCTBAMH U BBICOKOM YCTOMUYHUBOCTBIO K arpECCUBHBIM CpelaMm.

HccnenoBanusi NPOBOAMIUCH COBPEMEHHBIMM XUMHUYECKUMH M (U3HKO-
XUMUYECKUMH MeToaamMu. (DHU3MKO-XMMHUYECKOE HM3YyYEHHE CTPYKTYpbl M CBOWCTB
MOKPBITUNA  MPOBOAMIOCH MeTonoM Dypbe-uHPPaKpacHOW CIIEKTPOCKOIUU B
cycnensuu B nquama3zone 400-4000 cm-1. 3amuTHbIe cBoMcTBa ornieHUBaIMCH 10 'OCT
9.054-90 "Enmmuas cuctema 3amuThl OT Kopposud U crapeHus'. OObeKkTaMu
MCCJIEIOBAHMS SIBJISJTUCh TOCCHUIOJOBas cMoia, gocdaT 1muHKa, OMXpomar Kajus,
I'MTA, kapOokcumeruiuesuitono3a KML u BropuyuHbIil NOTUITHIIEH.

JlaHHBIE MOMYYEHHUX PE3yJbTAaTOB IOKa3ajdd, YTO MpU AOOABIEHUU B COCTaB
2% BTOPUYHOIO MOJUATHIEHA (OT OOIIEH Macchl TOCCHIOJON CMOJIbI) CTENeHb
3alUThl MoBbIIaeTca A0 98%, a npu gononHUTeNbHOM BBeaeHuu 2% KMIL — mo
99,4%. 3OTO CBUAETEILCTBYET O TOM, YTO JOOABJICHHE 3TUX JBYX KOMIIOHEHTOB
YBEJIMYUBAET MPOYHOCTHh COCTaBa M YJydlIaeT aare3uro. Jloka3zaHo, YTO CO3JaHHOE
MOKPHITUE HA OCHOBE CMOJIBI TOCCUIIONA, O00JaJaromield BBICOKUMHU 3alUTHBIMU
CBOMCTBAaMH B AarpecCHBHBIX Cpelax, HIPEBOCXOAUT IO 3SKCIUTyaTalHOHHBIM
XapaKTepUCTHKaM aHaJOTd Ha OCHOBE HEPTIHOro OHTyMa, HCIOJIb3yEeMbIE IS
3aIuUThl OT KOoppo3uu. OHM 00JIafaloT BHICOKOM aire3nel K MeTaly M coaepikKar
THJIPOKCUIIbHBIE, KapOOKCHJIbHBIE, KapOOHWJIbHBIE M a30TCOJAEPXKAILUE TPYIIIIHI,
00ecreynBaonIfe 3alUTy OT KUCIOTHON KOPPO3HUHU.
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