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H3BecteH psip METOJMK, NIPEHA3HAYCHHBIX JUIS aHantuza quMeTHnaMuHa (JJMA) B oObekTax
okpyxaromeit cpemel [1-4], B OCHOBHOM (GOTOMETpHYECKHe M Ia30XpoMaTorpadHHecKHe.
MeTonuKH OTIMYAIOTCA HA3KOH YYBCTBUTENBHOCTHIO, HE CENEKTHBHEI M HE TIO3ROJIAIOT 00ECTICUHTE
aHAMMTHYECKHI KOHTPOIIb HA YPOBHE IHFHCHMIECKHX HOPMATHBOB.

IMA - OGmokafmit  MPOJYKT — XMMUUYCCKOM  TPaHCHOPMALMH  HECHMMCTPHYHOTO
gvenmuapaznaa (HIIMT).  Tlpu pasnosxenan HIMT ofpazyroTcs BelllecTBa OT IpocTeAmmx
MeTaHa, a30Ta i 4MMHAKA JI0 TAKMX CIOKHHIX OPraHU4CCKHX COEIMHEHMH, KaK JAMETHITHpAsHIX
MYpaBBHHOH KHCIIOTEL, 1-Metun-1,2,4-Tpuason, JVMETHIaMUH, N,N-zuMeTHITyaHUaHH,
HMTPO3OIMMETHIIAMIH, METHITHpa3KH, TPUMETUITHIPA3UH, 1,5,5-tpumMeTundopmazas,
JIMETHITHPA3OHE GOPMaNBICTUA H aleTalbIerH. YCTaHOBIeHo, uTo npu npomse HIMI ra
TIOYBY OCHOBHAS 44aCTh €O TOJIBEpracTesa XUMHYCCKOR TpaHCq)OpMa.llﬂM B TCYCHUC lleBHX CYTOK
[5).

JIMA  sBiseTcd BBHICOKOTOKCHHHBIM COCAMHEHHEM BTOPOIO KIacca ONAcHOCTH, KOTOpoe
€NocofHO K MATPAIHH B OKPYKAIOITYIO CPpeRy M3 HOUBEL Ero npeensHO-TOMyCcTHMAsS KORUEHTPALHS
B nouse cocrasaser — 0,2 mr/xr [S].

Ompenenenue TPOAYKTOR TpaHCHOPMAUMM KOMIIOREHTOB PAKETHOTO TOWIMBA HA OCHOBE
TRApPa3HHOB B OOBEKTAX OKPYXKAIOLICH CPeAbl, B YaCTHOCTH B HOHYBE, ¢ TOYKH 3PSHHA JKOIOFHH
AMeeT GONBLUIOS 3HAUCHHE.

TTpr anHamme nous, 3arpssHerHsx HIMI u nposykramu ero TpaHchopManmuu HeoGXoMUMBL
npocThie, OBICTPRIC M HEJOPOTHE METOJMKH, oGecleddBalOllMe NPHEMIEMYIO TOYHOCTE H
YyBCTBHMTENHLHOCTD aHAIM3A.

B anammse mous Ha CONCPKAHHC TOKCHHHBIX XMMHYECKHX BCHICCTR COBPEMEHHBIC SKOIOTO-
aHamATHYecKue  NaGopaTopul  HCHONB3YIOT,  Kak  IIPaBRIO, (HOTOKOIOPHMETPHIO,
cnexTpooromMerpmio, MK-crnekTpoMeTpmio, rasoByilo H  BHICOKOIQ(ECKTHBHYIO KMIKOCTHYIO
xpomarorpaduo, SIMP-CHEeKTpOMETPHIO, Macc-CIEKTPOMETPUIO, SNIEKTPOXUMHYECKHE METOMb
aHaIu34 U 1p.

Haubonee HafeHbM OOIIENPH3HAHHEIM METOLOM OIpefeNeHNs JETYdhX BEIECTB B CaMbIX
pasHOOOpasHeIX ~ 00bEKTAX  MIOGOr0  arperaTHOr0  COCTOSHMS  SBISACTCS  apodasspli
XpoMatorpaudeckuii aHanms. PazpuTHe METONOB Mapo(pasHOro aHaNU3a OTKPHIBAET MIMPOKHE
BO3MOXHOCTH OOHAPYIKEHHMS CIIENOB IPUMECEH B KUIKOCTIX K TBEP/LIX Tenax. OcobeHHOCTH HTHX
METOJIOB JIENAIOT MX BO MHOTHX CIIy4adX HesaMEeHUMBIMM U BechbMa 3¢ (eKTUBHBIME B MpaKTHKe
aHam3a [6].

B nanHoit pabote paccMmorper MeTon napodaztoro anamusa (IIMA) umeTHiiaMnuHa, KOTOPBHIR
OCHOBAH Ha AHANH3E razoBoi (assl Haj 0GPA3OM TIOYBKI METOIOM Ta30Boll Xpomarorpapmu. [o
CPABHEHHUIO ¢ METOZAMH, OCHOBAHHBIMU HA IKCTPAKHHHE XHMHIECKHX COCAMHEHUN DacTBOPHTENEM,
Metos TTOA mo3BONICT MAKCHMAIBHO YIPOCTUTE M COKPATHTE IPOLECC 1POGONOATOTOBKH, YTO
TOJIOXHUTENLHO CKa3hIBAETCSA Ha TOUHOCTH, 3¢peKTHBHOCTH H HaIe)KHOCTH aHAII3a.

OKCIepUMEHTAILHAS YaCTh:

PeaxtuBer 4 obopynosanue. Jlnmernnamud. [a3-HOCHTENE — TENHN MapKi «55» (CKatsiii) no
TY 0271-001-45905715-02  (99,9995%), Bmaner wa 20,0 ™M@ ¢ NpoKIagKamd U3
nomuterpapropITHeHa/cumukora  (SunSri, CIIA), mmkpommpuu (Agilent, CIIIA) 10 mxa,
rasoBoil Xpomarorpad € Macc-CHEKTPOMEIPUYCCKHM JAcTeKTHpoBanueM 7890A/5975C TAD
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[image: image4.jpg](Agilent, CIIIA) ¢ wapodasnoit upucraskoii. Kamwuispnas xomonka CP-Volamine ¢
TIOTHANMETHIICHITOKCAHOBEIM TTOKPEITHEM (30 M X 0.32 MM X 0,45 MKM).

Merouka  xpomatorpaduporanus. XpoMarorpaQupoBanue NPOROIAMIN B CHCIYIONMX
VCIOBHSX: CKOPOCTB reftust — 1,5 Mit/MuH, Temneparypa urkekropa - 110° C, zenenne notoxa 1:1,
pexum Jerektuposanus — SCAN u Sim. jmanason m/z ot 10 jo 100, nauansnas Temueparypa
komorka 40°C ¢ 3amepxkkoi 3 MEHYTEL cKopocTs Harpesa 10°C/muH 10 150°C ¢ zamepxkoii 3
MHHYTBL

Temmepatypa okpykatomero Bosayxa 20 £ 5°C. orHocHTendbHas BraxuHocTs 70 + 15%,
avoceproe gasienue 95 + 11 kIla (760 + 40 MM pr.ct.). yacToTa nepementoro toka 50 + 1 I'it.

Meroauka napoda3noit FKCTpaKIuH.

Uspnewenue JIMA npom3BOAMIM  TEPMOCTATHPOBAHHEM B KOHTEHHEpe JUisi mapodasnoro
aRaTH3a TpH TeMmmepatype 45 °C B TedeHuWe 5 MUHYT TIpH pexume: Temreparypa mermm 60°C,
Temieparypa TpanctioptHoit smuun 70°C, Bpema sanojnenus nerim 0.05 MUHYT, JaBjicHUE MOTOKA
raza 150 kIla, nasienme B Buane 260 klla. OnTHMateABIE Temmeparypy W BpeMs WHKyOAimnm.
BﬁLCM l'“llPOUKCH}Td Kaims _VCTaJlZ\EJ!HEaJIH ')KCI]CPHMCUTHJILHO.

Dbdexrnsrocts u3pnederns JIMA W3 mOuBLI MOXKeT OBITh TOBBINEHA YBETHIEHHEM
TeMICpaTyphl M BHECEHHeM pazmmuubix  Jobasok. Kak wm3sectno, JIMA spusercs caGbiv
OCHOBAHHEM. CTIOCOOHBIM CBS3BIBATLCA C MOYBOI MO HOHOOOMEHHOMY MexaHmaMy. OcoGeHHO
BRIpaKEH Jlannbit addext s kueapix nour (pH < 7). DdPexTHBHOCTE H3BICHEHUS MOKHO
nocTHYL BHecenneM m30biTka menoun (NaOH, KOH, Ba(OH),) wmm okcnznos (ranpivep, BaO).
ITO MO3BOJMT 3aMECTHTL KaTHOHBI JIMA Ha [TOBEPXHOCTH HACTHIL 1OUYBHI KATHOHAMM MIC/IOHHRIX H
mMeNT0YHO3EMETBHEIX METAIoB, a Takke nepeectn JIMA B Gomee JneTyuyr MONEKYJIAPHYIO
(opmy.

DKCTIePHMEHTHI TI0 YCTAHOBIEHHIO Mapoasnoro nasiederns JIMA W3 MoYBBI MPOBOIMIH B
aBe crajauu. B neproit Obiia w3yuena razosas okerpakiua JIMA u3 Bojmoii cpenst. Jlns otoro
pasmiuHELH 00beM BoxHOro pactBopa JIMA ¢ 3amaHHOll KOHUEHTpamweil BHOCHIM B BHATY
(oGbemoM 20 M) IyCTYHO WM COJCPKANLylO, pasiuunbii oobem 40% pactBopa Imesouw,
3aKPbIBAIH KPBIIKO# | IPOBOAMIN H3Mepenue MeTogom [DA I'X-MC.

Kak uaso w3 pucyHka | B rasooii ¢ase BoaHoro pacrBopa otkmukd JIMA  we
00HApYKMBAIOTCA, 4 MHTCHCHBHOCTH curnata JIMA Ha XpomarorpavMMe MICJHOYHOTO PacTBOpa
YBETHUHBACTCA NPONOPLUHOHATBHO 00beMY 100aBISHHOI0 THAPOOKCHA KalHs.
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Pucynok | — Usmenenne natencuioctd curnaia JIMA B ra3oBoii (hase 1pu j100aBicHiun
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BansiHue TeMIepaTypbl i BpeMeHH HHKYOalun.
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[image: image5.png]B srams BHOcuM no 50 Mxn JIMA B xommertpaunn 0,5 mr/mur u 2,5 ma 40% KOH npa
BapbHPOBAHHN TeMIepaTyps! TepMoctata 45°C, 60°C n 75°C, BpeMeHH MHKYGAIHH B TEpMOCTaTe
5, 10 munyT u Bpemenu zamonHenns newm 0,05, 0,1 1 0,2 MunyTsL

®45°C B 60°C % 75°C
1500000

12224155
777865 1403735

10510635 1130826 17287

1000000

500000

101302

MNTeHGHBHOCTS, CHIHA, 60y 1./00K

502 100005 10001 1002 3005
Bpewa, min

5009 SOD

Pucynok 2 — 3aBHCHMOCTS HHTCHCHBLOCTH curiiana JIMA oT TeMIepaTypel H BpEMCHU
WHKYGAITHY ¥ BpEMEHH 3alOJHCHAS HETIH
(1-ast uudpa — BpeMs MHKYOANNN, MUH; 2-ad HHdPa — BpeMs 3aMOIHCHHUS [ICTITH, MHH)

CorfacHO —NPCACTABNCHHRIM — PE3yNbTaTaM  (PHCYHOK 2) MAKCHMAilbHOE — 3HAYEHHe
aFanATHUeckoro curaana JIMA HaGnrojaercs NpH TeMmepaType TepMmocraTa 75 °C, BpeMeRH
BBIIEPKKH aHAIMTa B TepMocTare 10 MUHYT 1 BpeMeny 3anoiHenus nemim 0,05 MuHyT.

‘VeTaHOBICHARIE YCTOBUS anpoGHpOBaHE! U m3sIedenns JIMA 13 nogssl

Jinst SKCIEPHMEHTA UCTIONBb30BaH 00pasen cepo-Oypoll II0NYIyCTEHHOM IOUREL, 0TOGPAaHHOH B
HO3MIMONHOM palioHe KocMopoMa Balikonyp.

TlpocesHHy10 TOYBY Maccoil 5 I moMematu B BAamy obbeMoM 20 MU, 3arpsasHsid 50 Mkn
BojHoOro pactBopa JIMA B xownneHtpary 0,5 Mr/MiI, 3aKpBIBajH KPBINIKOH, BBIZEPKUBANY B
XOTOAMIBHEKE npy Temueparype +4°C B Teyenme 30 munyt. IloaroToneHHbii oGpazen mouBsl
[OMEIIANA B TEPMOCTAT Ui NAPOGa3HOro aHAIA3a U IPOTPEBAIR IIPH PA3NMHIILIX TEMIIEPATYpPax
(pucyHoK 3). MaxcuManbHasd RHTCHCHBHOCTE CHTHANIA OTMeHanach NpH TeMmeparype 75°C.
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PrcyHOK 3 — 3aBHCHMOCTH MHTECHCHBHOCTH CHIHANA OT TEMIIEPATYPhI HHKYOamnu
Taxnm obpazom, mpu remueparype Tepmocrara 75 °C, BpeMCHU BBUICDKKH aHANWTIA B
TepmocTaTe 10 MRHYT M BpeMEHH 3amolHeHHs MeTmu 0,05 MHHYT MONY4EHO MaKCHMANbHOE
3HaYeHue ananuTHueckoro curaana JIMA npu IIDA I'X MC. B meiounoii cpese HOIBUKHOCTL
JIMA ypemiumBaercs.
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Tyitinzeme
Maxkanaza napodazisi XpoMaTorpadsUibiK dAiCIMEn JIMMETHIAMALL TAILAY KapacThIPhUIILL.
JIMA  aHaTHTHKATEIK CHTHATBIHBIE MaKCHMAIIB KOPCeTKilli TePMOCTATTEIH TeMIepaTypacs
75 °C. anaIMTTiH TEPMOCTATTA YCTAIBIM YakbiThl 10 MunyT, LivekTin Tony yakeiret 0,05 MunyTTa
ATBIHILL
Summary
The article describes the method of headspace chromatographic analysis of dimethylamine in
the soil. The maximum value of the analytical signal of DMA obtained at the thermostat
temperature 75 °C, the holding time of the analyte in an oven for 10 minutes and a loop fill time of
0.05 minutes.
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