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pair reagent decyltrimethylammonium bromide. Through it, after modification with
decyltrimethylammonium, it was possible to pass up to 1 dm® of a water sample
without noticeable leakage of C1O4".

As a result of comparing the chemical and analytical characteristics of different
sorbents (Accu Bond C18, Supelclean ENVI-Chrom P and Strata SDB-L), we chose
the sorbent Strata SDB-L, which had the highest retention characteristics. For condi-
tioning the sorbent, it was optimal to use 3-4 cm?® of 2.5x102 M decyltrime-
thylammonium bromide when passing a sample of 50-400 cm?3.For selective elution
of interfering ions, including C103, 4-6 cm? of 2.5x10% M decyltrimethylammonium
bromide in a mixture of 15% acetone — 85% water were used. The ClO4 concentrate,
which remained on the column in the form of an ion associate (ClO4-
decyltrimethylammonium+), was quantitatively extracted with 3 cm?® of acetone.

Anionic surfactants that interfere with the determination of perchlorate may be
present in natural waters and soils. These pollutants can be separated, for example, by
passing water or soil extract through a polymeric reverse-phase sorbent. Experiments
have shown that it is advisable to use an unmodified sorbent for the separation of a
model anionic surface-active substance — sodium dodecyl sulfate; for this purpose, a
cartridge with a Supelclean ENVI-Chrom P sorbent was used, and for comparison, an
unmodified sorbent SDB-L.Known amounts of sodium dodecyl sulfate were added to
the soil extracts that did not contain perchlorates, and these solutions were passed
through the above-mentioned sorbents. Residual amounts of anionic surfactant were
determined by the standard method with the Methylene Blue reagent. In another se-
ries of experiments, both sodium dodecyl sulfate and perchlorate were added to the
soil, and water extracts were again prepared. It was found that sodium dodecyl sulfate
with a concentration of 20 mg/kg was separated on both sorbents quantitatively with
an error of determination of CIO4” 6-7% at a perchlorate content of 10 mg/kg of soil.

Conclusions. Using the Strata SDB-L sorbent and the eluent of the optimized
composition, complete separation of perchlorate from most anions that are usually
present in natural waters, as well as from chlorate, which has similar retention charac-
teristics to perchlorate, was achieved. This is a satisfactory result for the waters, as
well as for the soils of the black soil zone of Ukraine.

YK 502.51:502.172
IIporno3yBaHHSI 3MiHHM €KOJIOTIYHOI0 CTAHY OBEPXHEBUX BOJHUX 00’ €KTIB 3
YPaXyBaHHSIM BILIMBY BHIIEPO3TALIOBAHNX NMPUTOKIB
!Cpitanana Kosanenko, Poman Ilonomapenko, Eneonopa Japmogan
Hayionanonuii ynieepcumem yueinonozo 3axucmy Ypainu, Xapkie, Yxpaina
2Hayionanvnuti aepoxocmivnuil ynieepcumem im. M. €. )Kykoscoko20
«XapxiecbKkuu agiayiuHuLl IHCIMUmMymy»

Beryn. Ilin yac momepeHix AOCTIIKEHb SKOCTI BOJAM MOBEPXHEBUX BOJHHUX
00’ekTiB Oaceitny JlHimpa BUSBICEHO TEHACHI[IIO J0 MOTIPIIEHHS €KOJOTTYHOrO CTaHy
piuku Jainpo. [IpuunHOIO Cayrye TeXHOr€HHE HAaBAaHTAXKEHHS, a TAKOXK J0JIaTKOBO

BIUIMBAIOTh JIIBI NPUTOKU. AHAN3 EKOJOTIYHOrO0 CTaHy JIIBUX MPUTOK JIHImpa
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MOKa3aB, IO ICHY€ MEBHUM BIUIMB TeorpapiuHO BUIIEPO3TAIOBAHUX MPUTOK Ha
po3TamoBaHi Huwx4e. JlJig miATBEpIKEHHs ab0 CHpPOCTYBAHHS L€l TinmoTe3n Oynu
noOy0BaH1 130J11HII KOHIIEHTpaIlli XJOpPUIIB Ta Cyib(dariB 3a JOMOMOIOIO
MIPOrpaMHOro 3a0e3NeueHHsl s reolHPOpMalIiHUX CUCTEM, K€ 3HAXOJIUTHCA Y
Binkputomy goctymi QGIS (Quantum GIS — https://www.qgis.org/) Ta 31iliCHEHO
MOIITYK KOPENSIIMHNX 3aJ1eKHOCTEH. 3a JOMOMOTOI0 OTPUMAaHUX PE3yNbTaTiB Oyio
BCTAHOBJICHO, 110 ICHYIOTH BHyTpimHi Tewii [1, 2]. Big BMicTy Boau B IpyHTI
3aJIEKUTh 1HTEHCUBHICTh MPOTIKAHHS B HIH OI10JOTYHUX, XIMIYHUX Ta (PI3UKO—
XIMIYHUX TMPOIECIB, MEPECyBaHHA PEUYOBHH 1 (POpMyBaHHS IPYHTOBOTO MpOdiILo,
BOJHO—TIOBITPSIHUM, TMOXUBHUKA 1 TEIUIOBUM pexuMHU, 11 (PI3MKO—MEXaHIuHI
Bi1acTUBOCTI. 11in 9ac HaXOKEHHS BOJM Y TPYHT CIIOYATKY BiZlOYyBAa€ThCS MOTIMHAHHS
1 TIPOXOJKEHHs ii BiJl OAHOTrO IIApy JIO I1HIIOro, HEHACM4YeHOro Bojorw. [limraxi i1
CyMillaH1 IPYHTH OUTBII IPOHUKHI JJIs1 BOAM, HIXK CYTJIMHHI 1 TJIMHUCTI.

Marepiaau Tta MeToau.OCKUIBKH OUIBIIICTh MPUPOJHIX MPOIECIB, TAKUX SIK
1HUIBTpallis, po30aBieHHs BOJ, CAMOOYMIIICHHS PIUYKHU Ta 1HIII, K1 MOXHA OMUCATH
EKCITOHCHITIaTbHIM 3aKOHOM, TOMY IPOIIEC BIUIMBY BHUIIEPO3TAIIOBAHUX MPUTOK HA
PO3TaIIOBaHI HIKYE JOIUTFHO PO3TISAATH Ha OCHOBI CaMe TaKoi MOJIETIi.

OyHKIIIOHATBHA 3aJIS)KHICTh MATUME BUTIISIL;

y=a-e> (1)
ne a — KoeilieHT, SIKM XapaKTepu3ye BIUIMB TeOJIOTIYHOI CKJIaJOBOI, CTYIIIHb
HEJIOOYHIIEHOCTI CKHIIB y MICIAX MPOTIKaHHSA MPHUTOK; D — KoedillieHT, AKui
XapaKTepu3ye MPOIYCKHY 3[aTHICTh (IMPOHUKIMBICTH) TPYHTIB, KA 3aJIEKUTH Bil
CKJIaAy, CTPYKTYPHOCTI, BMICTY OPraHIYHOI PEYOBUHU TOIIO. [[pOHUKIUBICT IPYHTY
3abe3reuye TMepecyBaHHS BOAW B TIPYHTI, BOJONPOHUKHICTE 1 BOJOMIA €EMHY
3MaTHICTh; X — (aKTHYHE 3HAYCHHS KOHIICHTpallil 3a0pyaHIOYO0T PEYOBHHU Y
BUILEPO3TAILOBAHIH IPUTOLL, MI/IM°,

3riiHo 3 TEOPIEI0 HMOBIPHOCTI Ta 3aCTOCYBAHHS KPUTEPIiB IEPEBIPKH TiIIOTE3 PO
BUJI CTaTHCTUYHOrO po3noaury Oymo oOpano kputepiit Kommoroposa-CmipHOoBa
(MOXJIMBO 3aCTOCYBAaTH, y pa3l SKIO KUIBKICTh CIIOCTEPEKEHh HEOOMEXKeHa 1
HeBrnopsiikoBaHa) Ta [llepmana (3acTocyBaHHS MOXKIIBE IPU HEBIIOPAIKOBaHIM BUOIPIIi
Ta TUCTIEPCHUX JaHUX BUOIpKN) [3].

Sx mipa po30DKHOCTI MK E€MIIIPUYHUM 1 TEOPETUYHUM 3aKOHAMU PO3IOJILTY
BUOpaHO MakcHMalibHe 3Ha4eHHs D Momyns pi3HHUINI MDK EMITIPHYHOI0 (YHKITIEIO

posmoxiny F(X) i BHGpaHOO TeopeTHuHOW (YHKIEH posmoniny F'(x) 3a KpuTepiem
Komvoroposa-CwmipHoBa:

D=rmx‘FT(x)—F(xX. (2)

HezanexHno Bing Burisgy mependadyBaHoi (DYHKIIT po3MOAUTY HEMEpepBHOL

BUIIAJIKOBOI BEIMUMHU X y pa3i HEOOMEKEHOTO 30UTBIICHHS KUTHKOCTI HE3aJIeKHUX

BUMIPIOBaHb N IMOBIPHICTh HEPIBHOCTI HAOIMIKAETHCSA O MEXI WMOBIPHOCTI , IO
JIOPIBHIOE:
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P(/l):l—k _%(—1)k o 22 . (3)

Craructuka kputepito [llepmana Bu3HauaeTbes 3a popMynoro
- 0,0955 ( 2 )
Wh=U—-——7—WU" -1 ’

n= T 4)

7€ N — KUIbKICTh CIIOCTEPEXKEHbD.

1
wp —0,3679 - (1 - J
2n

0,605 )
0,2431\5(1— )

jle U=

T

3a yMOBU Wp<up 3 JOBIpYOI0 HMOBIpHiCTIO P rimoresa eKCMOHEHIIAHOCTI
NPUAMAETBCs (up— TabJINYHE 3HAYCHH:). BINTBOPIOBaHICTH JOCIIAIB OYIIO MEPEBIPEHO

3a kputepieM CTbrojieHTa [3]

()

ae s2 — JUCTIEPCisl CEPEIHIX 3HAYCHb, x—y — PI3HUI CEPEHIX 3HAUYCHb BUOIPKU;
. 0 . : <.
0,05; fy )~ TabnuuHe 3HadeHHs Kputepiro CTerogeHTa npu 5%-My piBHI 3HAYMMOCTI;

fy =n—1 — YUCJIO CTYIEHIB CBOOO/IH.

PesyabraTtu.lIporiec BBaKaeThCsh BIATBOPIOBAaHMM 32 YMOBH BHKOHAHHS
HepiBHOCTI (5), Tofi sk Oyab-ske 3HaueHHs] CThIOJICHTA, SIKe OTPUMAHO PO3PAXYHKOBUM
IUIXOM 32 JaHUMHU  eKCIICPUMEHTIB, MEHIIE HOoro TaOJWYHOTO  3HAYCHHS

(t0,05:,) =1:95996).

Otpumani pe3ynbratd 3a KputepieM KomnmoropoBa-CmipnoBa ta Illepmana
BKa3yIOTh Ha T€, IO MOKA3HWKHU, IO JOCIKYIOTHCS BIAMOBIAAIOTH HOPMAJIBHOMY
3aKOHY pos3noAury. Pesymbratu pospaxyHkKy kputepito CTbIOAEHTa J03BOJISIIOTH
CTBEPJIXKYBATH, 1110 TIMOTE3a €KCIIOHEHIIHHOCTI HE BIAXWISETHCA, TaK SIK PO3paxoBaHi
3HAYEHHS KPHUTEpiiB MeHMi TabinmyHoro. VIMOBipHICT TOTO, IO HpOIEC BILTHBY
PO3TAIIOBAaHMX BHWINE MPUTOKIB HA HIDKYEPO3TAIIOBAHI 32 MOCTAMHU CIOCTEPEKEHD
MO>KHA OIMCATH €KCIIOHEHIIIaTbHUM 3aKOHOM CKiaiae Outbiie 95%.

BucnoBku. IlobynoBana MareMaTWyHa MOJENIb JO3BOJISIE TPOTHO3YBATH
BIUIMB BUIIEPO3TAIIOBAHUX MPUTOK HA po3TalioBaHl Hux4e. OTpuMaH1 pe3ylbTaTH
po3paxyHky kputepito KommoropoBa-CmipnoBa Ta Illepmana 103BONSIOTH
CTBEP/KYBaTH, WO JOCTIKYyBaHI JaHI BIAMOBIJAIOTh HOPMATbHOMY 3aKOHY
po3noniny. Po3pobnena Mojenp mporHO3yBaHHS €KOJIOTTYHOTO CTaHy MOBEPXHEBHX
BOJHUX 00’€KTiB cyObOaceitHiB [[Himpa € HafiitHOIO Ta e(PEeKTUBHOIO, a TAKOXK MOXKE
OyTH BHOpOBa/KEHA IIiJi YaCc pO3PaxXyHKIB PHU3WKYy BUHUKHEHHS HaJ3BUYAHUX
CUTyalld MPUPOAHBOTIO 1 TEXHOTE€HOTO XapaKTepy, OCKUIbKUA PO3paxOBaH1 3HAYCHHS
kputepis CThIOICHTAa MEHIII 32 HOTO Ta0TMYHE 3HAUCHHS (t(O,OS; fx)=1,95996).
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Beryn. Bopa xapaktepusyeThcsi  CKIIAJOM Ta  BIACTUBOCTSIMHU, KOTpI
BHU3HAYAIOTh i1 MPUIATHICTH JJII KOHKPETHUX BHJIIB BOJOKOpHUCTYyBaHHS. OIlliHKa
SIKOCTI BOJIM 3IIMCHIOETHCS 3a O3HAKaMH, SKI BHOMPAIOTBCA Ta HOPMYIOTHCS B
3aJIeKHOCTI1 BiJl BUAY BOJOKOPUCTYBaHHS. B YkpaiHi Ait0Th HOpMATHUBHI JOKYMEHTH,
K1 BU3HAYAIOTh TPAHUYHO JOIYCTUMI KOHIIEHTpAIll TUX Y 1HIIUX KOMITOHEHTIB. L1
HOPMOBaH1 BMICTU BIAPI3HSAIOTHCS [JISl PI3HUX TUIl BOAU (MMUTHI, TIOBEPXHEBI, IS
pUOOroCTIOaPCHKOTO KOPUCTYBAHHS, 3POIITYBaIbHI, 3THBHI BOAM Ta iH.).

B naniii po60Ti 3amponoHOBaHO KOMIUIEKC METOIMK 1010 BUSHAYEHHS JICIKUX
TOKCUYHUX PEYOBHH Yy BOJAX.

Marepianu i metogu. Y poOOTI BUKOPHUCTOBYBAJIM METOIM MOTEHIIIOMETPIi,
eKCTpakilii, cnekTpodoToMeTpii, CrieKTpoTtoMiHectieHTii. Bei peaktuBu BinmoBigamm
kBamiikamii 4.1.a.

PesyabraTtu. Ilokazano, mo 2,4,5-TpuxiopxiIopPeHOKCIONTOBA KHCIOTa
(2,4,5-T) 3 nomimetruHoBuM OapBHUKOM acTpadiokcud FF (A®) yrBoproe 10HHUIA
acomiat ([A)[1].Otpumani [A nocuts 100pe €KCTPAryrOThCA PI3HUMH apOMATHYHUMU
BYIUIEBOAHSIMU. MakcumanibHe BuiiydeHHs [A 3 BonHoi ¢a3u nocsaraerscs npu pH
4,5-12,0. BuBueHo BIUIMB KOHIIEHTpalii OapBHUKA HA ONTUYHY T'YCTHHY TOJYOJIbHUX

eKCTpakTiB 10HHUX acouiaTiB 2,4,5-T 3 AD. Ekcrpakuisa [A nocarae MakCuMaabHOTO
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