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Abstract. The technique of rapid determination of organic pollutants in soil by solid-phase microextraction
combined with gas chromatography with mass spectrometric detectionwas developed. As a result of studies, it was
found that the extraction coating based onDivinylbenzene/carboxen/polydimethylsiloxane having a pore diameter of
50/30 um is an efficient and optimal,temperature of 70°C was selected as optimalfor solid phase microextraction of
organic compounds from dry soil samples, whilethat for wet soil samples is 50°C, extraction time of 20 minutes and
pre-incubation for 10 minutes provides a good signal of analytes.It was found that an increase in the sensitivity
analysis for screening by solid-phase microextraction soil needs watering of soil samples, and the soil moisture
content should be 20%. It is shown that for the same concentration of organic compounds in soil moisture content
from 0 to 20% can result in a 15-fold increase in analyte response. This technique was recommended for express
analysis of soil samples for the presence of toxic organic compounds, as it allows the simultaneous determination of
wide range of organic pollutants with high accuracy and reliability. Application of the method of solid-phase
microextraction for the determination of organic pollutants in soil samples will significantly reduce the time and cost
required for the analysis and GC / MS will provide the maximum possible information on toxic chemical compounds
present in the sample.
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Annortamus. PazpaboTasa HOBasi METOMKA 3KCIPECCHOTO ONPEACICHUS OPTAHUYCCKUX 3arPsI3HUTENCH B TTOY-
BE METOJOM TBEPAO(a3HOW MHKPOIKCTPAKINHI B COUCTAHUH C Ta30XPOMATOTPaPIIECKHM METOAO0M C MacC-CIIEKTPO-
METPHUYCCKUM JCTCKTHPOBAHUEM. B pe3ybTare MPOBEACHHBIX HCCICAOBAHMN OBUIO YCTAHOBJICHO, YTO IKCTPAK-
IHOHHOE MOKPHITHE HAa ocHOBEe JlusmHMIOCH30/KapOokcen/Ilommanmernincunokcanac nuaMerpoM mop 50/30 MM
saBIsIeTCsl 3(QEKTHBHBIM M ONTHMANBHBIM I SKCTPAKIHMH OPTaHWYECKHX COCAMHCHUHM W3 CYXHX NOYBEHHBIX
o0paznos mpu Temmeparype 70°C u s BaaxHsIx 00pa3nos S0°C, mpu BpeMeHH SKCTpaknuu 20 MUHYT ¥ BPEMCHH
npenHkyOarm 10 muHyT. [Tokazano 4To Ay OJHOHM M TOW e KOHICHTPALWMH OPTaHMYECKUX COCTUHCHHH TOBbI-
IICHHUC COACPKAHUS BIIard B mouse ¢ 0 10 20% MOKET PHBECTH K 15-KpaTHOMY YBCTHUICHHIO OTKIIHKA AHAJHUTOB.

[Ipennaraemas METOAWKA MO3BOJBIET OJHOBPEMEHHO ONPEACILITh IMHPOKHH CIIEKTP OPTaHUYECKUX 3arps3HH-
TEJICH C BBICOKOH TOYHOCTBIO, Wy CTBHTCIBHOCTHIO M TOCTOBCPHOCTHIO. [IpuMEHEHHE MeToAa TBEPAO(HA3HOH MHKPO-
SKCTPAKIHH JJISI OTIPE/ICIICHHS OPTaHMUECKUX 3aTPA3HATEICH B MMOUBCHHBIX 00Pa30ax, MO3BOIUT CYIIECTBCHHO CHU-
3UTh BPEMCHHBIC U (DMHAHCOBBIC 3aTPAThl HA MPOBEACHNUE AHAM3A, MOJHOCTHIO0 ABTOMATH3HPOBATh MPOLECcC MPooo-
MOATOTOBKY W aHANMH3A, a MeTo I X/MC mo3BonuT 00ecTieYrTh MOIYICHIE MAKCHMAIBHO BO3MOKHOHM HH(OPMATIMH
0 TOKCHYHBIX XHMHYCCKHX COCTHHECHUSX, MMPUCY TCTBYIOMIMX B 00pasIie.
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Beeaenue. Ilousa — Baxuemuii komMnoueHT Ouochepst. E¢ posb B sku3HM O0IIECTBA OTPSACIACTCS
TEM, YTO MOYBA MPEACTABIICT COOOM OCHOBHOH MCTOYHHK IMPOJOBONBCTBUS, obecneunBaroiui 95-97%
MPOJOBONBCTBCHHBIX PECYPCOB A HACEICHUA IUIaHeTH. ONpeaeneHne NMPHOPUTETHRIX 3arpsA3HUTEICH
TOYBHI SBIICTCS OMHOM M3 OCHOBHBIX 33724 AaHATUTHICCKON XuMuH [1].

OCHOBHBIMH OPTaHUYECKHUMH 3arpsA3HUTCISIMH MOYB SBISIOTCS MONMHAPOMATHUCCKHE VIICBOAOPOIBI
(TTAY), necrutmasl, noguxnopoudenmist (I1XB), auokcunsl, cnuptel, peHOMbI U T.A. BOABIIUHCTBO U3
HUX TOKcH4HbI, Hampumep nectuimasl, [IXB, [TAY u auokcHHBI — 3TO OmMacHBIC CYNMEPTOKCHKAHTBHI,
KOTOpPBIC BHECCHBI B CIHCOK NPHOPHTETHBIX 3arps3HATENICH BOABL, BO3Ayxa W mousel B Kazaxcrawe,
Poccun, CIIIA u 6onemmacTBe cTpad EBponst.

Krnaccuueckne MeTtoapl mpoOOMOATOTOBKH, HCIONB3YEMBIC IPU AHANH3C MOYBEHHBIX 00pPa3LoB,
OCHOBaHBl Ha MPOAYBKEC M YJIABIHBAHHUA Ha COPOCHT, (HUIBTPOBAHUM, OCLKACHUH, ICPHUBATH3ALNH,
TBepaodasHON 3KCTpakiuy, napodazHOU SKCTPaKUMHA H T.A. AHAIH3 METOOUK OMPCACTICHUS 3arpss-
HUTEICH B 00BEKTAX OKPYKAOIICH CPeAbI MOKA3AM, YTO HA MPOOOMoAroToBKY npuxogurcs oT 50 10 90%
BCEX BPEMEHHBIX U Tpyao3arpar [2].

Lenpromannoit pabotel OblIa ONTUMH3ZALMS YCIOBUH NMPOOOMOATOTOBKU A IKCHPECCHOTO OXHO-
BPEMCHHOTO OMNPCACICHUA JETYYHX M CPCIHEICTYUHX OPTaHHYCCKUX 3arps3HUTEICH B MOYBEMETOAOM
TdMD B coueTanuu ¢ ra3oBbiM Xpomarorpadom ¢ Mace-criekTpoMeTpudeckim aetekruposanuem (I X/MC).

MeToa teepaoda3zHOH MUKPOIKCTpakimu paspaboran B Hauane 1990 rogoB kak HOBBIA METO
mpobooTdopa u mpodOnoAroTOBKH. MeTo OCHOBAH Ha COPOLIMK OPTaHUYCCKUX COCAMHCHHUH 13 oOpasia
MHKPOTIOMAMEPHBIM TIOKpbITHEM (BoJI0KHO TOMD) ¢ mocneayromeii aecopOipieli aHATUTOB B aHATIUTH-
ueckuil mpubop. [ToBEPXHOCT BONIOKHA MOKPBITA CIOSM AACOPOUpYIOLICH wiau adbcopOupyrommei dhaspt
(moctymHbl pasHbie THNb (a3 HA OCHOBE MOJUMETHIIHUCHIOKCAHA, KapOOBaKca, CTUPOJ/IMBUHUIOCH-
30/IBHOTO COMNOJNMMEPA U T.I.), CENCKTUBHO VACPKUBAOIICH HHTEPECYIOIIHEC KOMITIOHCHTBI AHAIHU-
supyeMol podsl. Bo Bpems skcrpakumu B TOMD aHanuThl pacnpeaensaoTes MexXIy MOTUMEPHOH (aszoi
U MatpuneH obpasua. Bpems, HeoOxoanMmoe I ZOCTHIKECHHS aICOPOLIMOHHOTO PAaBHOBECHS BO BpEMS
skcTpakuud B TOMD), a Takke YCIOBHUS WU3BJICUCHUS 3aBHCHAT OT aHAIU3HPYEMOTO BEINECTBA M CBOWUCTB
matpuirel oopasua. Merogq TOMD obnazaet GONBIION CEICKTUBHOCTBIO MO OTHOUICHUIO K JICTYYUM H
MOJYACTYYNM OPTraHHYECKUM COCIMHEHHSM, C KOTOPBIMH YUCHBIC CBS3BIBAIOT HAWOOJBIINE 3KOIOTHU-
YECKHE PUCKH BBHAY MX BEICOKOH MOOHIBHOCTH B OKPYIKAIOLICH Cpee U TOKCHYHOCTH MO OTHOLICHHIO K
JKUBBIM OpraHuzMam [3-7].

[Tpumenenne MeToaa tBepaoda3zHON MHKPOIKCTPAKLUH A ONPEACICHHS OPTraHHYECKHX 3arpsis-
HHUTEJICH B IOYBCHHBIX00pA31ax, MO3BOINT CYIIECTBCHHO CHH3UTh BPEMEHHBIC M (PMHAHCOBBIC 3aTPATHl HA
MPOBCACHUE AHATH32, MOJHOCTHIO ABTOMATH3HPOBATH NMPOLECC MPOOONMOATOTOBKH W aHAIN3A, & MCTOX
I'’X/MC mno3Boaut obecmeunTh MOIYUCHHE MAaKCHMATbHO BO3MOXKHOM HHPOPMAIMM O TOKCHYHBIX
XHUMHYICCKHX COCIMHEHHSX, MPUCYTCTBYIOIINX B 00pasue.

Ha ceroansmnuii JcHp MaHHBIA METOX HAIET NPUMCHCHHE NPU aHATHU3E OOBCKTOB OKPYKAOIICH
cpeasl. Muorue aekperupoBanueic Metoarku EPA (CLLA) ang Boxel, Bo3zayxa u Ouocdep yxke HOmomn-
HCHBI pa3aenaMu npobonoAroTOBKH Ha ocHOBe TOMOI[8].

NzyuuB mureparypHbic UCTOUHHKH (Tabmuua 1) Mo onpenencHUr0 OPraHHYCCKUX 3arps3HHATEICH B
nouse MeToAoM TAMDI, MOKHO cAeaTh CACYIOINE BEIBOIBI

— Leabpio OOMBIIMHCTBA HAVYHBIX PadoT ABICTCS onTuMu3anus yeaospuid TOMD;

— mpeanaraembic Metogqukd TOMD pazpaboranbl A CXOKUX MO HPUPOJC AHATHUTOB, HAMPUMED,
¢eHoN U PeHOTBHBIC COCANHCHUS, TPYIIIA NECTULIHIOB U T.A.;

— JMIIb HECKOJNBKO PaboT MOCBSIICHBI OJHOBPEMCHHOMY ONPEACICHUIO OPTaHHMYECKHX 3arpsis-
HHUTEIICH B ITOYBC,

— KOJIMYECTBCHHOC ONPCICICHUE 3arps3HUTENCH B MOYBAX 3aTPYAHCHO BIMSHHCM MATPHLBI & TAKIKE
BIKHOCTH Ha 3¢ dekTuBHOCTE TOMD M OTKIHK aHATUTOB.

O030p ¥ aHaATM3 BHIMICMPHBEACHHBIX MCETOAHMK MOKA3ad, YTO MPH pa3paboTKe OXHOBPEMECHHOTO
OMPEIENICHUS OPraHUYCCKHX COCTUHCHUH CYINECTBYIOT CIOKHOCTH € OSKCTPAKLUHCH TPYAHOICTYUHX
OPraHHYCCKUX 3arps3HUTENcH B razoByko ¢asy. Ilostomy yueHsMH mpeniaraetcs coderanue TOMI c
Pa3IUYIHBIMU BHAAMH KIIACCHYCCKOM 3KCTPAKLUH, HAIPHUMED, C IPUMCHCHHEM XOIOIHOTO BOIOKHA U T.J.
Hna obecnieuenus Goaee 3(PGeKTHBHOrO NepeBoJa aHAIMTOB B ra3zoBVIO (pa3y 3KCTpaxiys MPOBOAUTCS
MEPEeMCIIMBAHAEM HA MAarHUTHOU Memanke npu temmeparype ot 25 mo 90 °C. bonmpmwmHCTBO mpen-
CTaBICHHBIX pabOT MOCBAIICHBI ONPEACICHUIO XI0p- U (HochOPOPraHHIECKUX MECTHLHAOB, TAK KAK OHH
SBIISIFOTCS TOKCHYHBIMU M HAXOJATCS B TIOUBE JOCTATOYHO C BRICOKHMMHU KOHLICHTPALTUSIMEL.







