[image: image1.png]®  CTBOPUTH TPHCTOPOHHIO VKPAIHCHKO-TIONLCHKO-GLIOPYCEKY KOMICIIO 3 TUTAHL TPAHCKOPAOHHIX
BOA, B paMkax poboTi AKof Po3pobuTH | 3aTBEPRATH CHCTEMY TPAHCKOPAOHHOrO o6MiHY eKoOriHOK
inopmaticio.

1. 3axon Ypaiwu “Hpo pamudixayito Konsenyii npo docmyn do ingopmayii, yuacmo spomadce-
xocmi 8 npoyeci nputinamma pimens ma docmyn 00 NPABOCYOOS 3 MUMARb, WO CMOCYIOMbCS Ooerinms " /
BPY, 6.07.1999. 2. 3axon Yipainu “IIpo depacasny cmamucmuxy” / BPY, 17.09.1992. 3. Hocmanosa
KMY Ne 391 6i0 30.03.1998 p. “Ilpo 3ameepdscenns Ilonosicenus npo 0epiicasry cucmemy MOHImopusay
dogxinns”. 4. Hocmanosa KMY Ne 815 6i0 20.07.1996 p. “IIpo sameepdscenns Hopaoxy soiiicuenns dep-
HcagHozo monimopunzy 600”. 5. ITonosicenns npo nopadox ingopmayitinoi e3aemodii opearie Minexo-
pecypeia Vipainu ma Inuux cyb'exmis cucmemu MOHIMOPUNEY OOSKIRARL nPU 30TICHEHHI PeXCUMHUY
crocmepedicents 3a cmanom dosxinan / Minexopecypcis Vipainu: Kepianuii nopmamusntii doxymenm. —
K., 2002. 6. Pexomendayil wjodo 3icmaenennn danux Morimopunzy eod / Minexopecypcie Yipainu: Pexo-
senOayitinuti doxymenm. — K., 2002, 7. €0une mixnceidomue xepisrutymeo no opzanizayil ma 30iicennio
deparcasnozo monimopunzy 6od / Minexopecypceie Yxpainu: Hopmamuenuti doxymenm. — K., 2001.

VK 541.49

LI Txop, B.T. llerpyk, A.IL Pancexui
BiHHHUBKHI HAUIORATLHAN TeXHiYHWIA YHIBEpCUTET,
VKpaiHChKHi§ JepKaBHUi XiMIKO-TEXHOONMA yHiBepeHTeT, M. [TninponeTporchk

TEXHOJIOI' TYHI CXEMH PEATEHTHOI IEPEPOBKH
NECTHIINAHOIO NIPEITAPATY “GEHTIYPAM”
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AHAJBYIOTBCR TEXHOIOr9HI CXeMH peareHTHOI HepeposKA TeTPAMETHATIYPAMIACYb-
$izy (TMTI) Ta yTBOpeHHS NepPCNeKTHBHHX MaTepiaiis A1f NOBTOPHOTO BHKOPHCTARAS B
PIIUAX TeXHITHAX i MPOMHCIOBAX TaNy3AX 3 YPAXYBAHHAM eKoJoTiuHoro acmekty. Obrpyn-
TOBaHO Ta poipobieno pearenTny Texdoiorilo Buiydenns TMT/ 3 mempuaatHOre Ao
BAKOPHCTAHAA NECTHIMAROTO Npenapaty Pentiypam.

Techn.schemes of reagent recycling of TMTD and creating of prospective materials for
the reuse in different technical and industrial fields are analised in the article, taking into
account ecological aspect,

Reagat technology for debarment TMTD from nonenforceable Fentiuram raticide is
developed and substantiated.

Tocranoska mnpoGaevu. BuaineHuil i3 HeMpUIATHHX NECTHUMAWMX npemapatie Tiypam Ta
Denriypam TetpametanTiypamaucyibdhin (TMTT) akTHBHO B3aeMO(i€ 3 IHIIUMM XiMIUHEMM CROTYKaMH,
YTBODIOIOYH TIPH HBOMY TMSPCTICKTHBHI MaTePiaii /IS MOBTOPHOIO BRKOPUCTAHHS B PI3HUX TEXH{YHHX Ta
npomucniopax ranysax [1-3]. Tlpy upoMy weoOXimHo BpaxoByBaTH He Muille €KOHOMIUHHMI YHHHMK
(YTBOpEHHS HOBUX MEpCIEKTHBHHX MaTepiaiis), ane i exoJoriuHuil acnekT piei npoGnemmn — pearentsy
NepepoSKy HENMPHIATHHX CIPKOBMICTHHX NMECTHUMAHWX TPENapatiB, WO 3HA4YHOK Mipoio NOKpaulye
©KOJIOTiHHM CTaH JOBKINIA YKpatHA,

Mera poGoTH — 3aNPONOHYBATH CXEMU Pi3HOMAHITHHX XiMiuHMX neperopes TMT/ Ta jtoro
MOXIZHAX B KOPWCHI /IO BUKOPYCTAHHS BTOpHHHI npeniapatd. OGIpyHTYBaTH Ta po3poGHTH peareHTHy
TEXHONOTHIO BHAYYEHHA TeTpamernnriypamancyisdizy(TMTI) i3 HeNpuASTHOFO O BMKOPHCTAHHA
TieCTYLIMANOTO Apenapaty PeHTiypam.

Ananiz focaikeHb TEXHOJIOIMAHX CXeM YTHABAU HecraumaHore npenapary Penriypam.
Henpunarunii 1o BrkopucTakia nectiuin exTiypam snse coGolo 3MIMAnNMHA Mpenapat Takoro cknany {4]:
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BpaxoBylodH YMOBK €KONOTIMHOCTI Mpotiecy, po3pobky TexHonorii Buginesns TMT nposonwn
nepeyciM 3a 3aMHkoM Kinbkocti Hal6uTbWw Tokcnusoro y-I XL B po3unHax BTOPHHHMX (inbTpatis
Texnonoriyvoro npouecy. Tak, Hamu, y [5, 6] 6yno pospoGieHo TeXHONOTI0 peareHTHOI mepepobkn
nectiuuny TiypaM. 3MiHa TeXHOJIOTIYHUX NapaMeTpiB MpOLECY Ta MOCHIZOBHOCTI 06poBKH Aac aMory
JQCATHYTH 3MEHIIEHHA 3anuiikoBuX KinbkocTed y — TXI y BTOPHHHMX OPraHiYHMX Ta BOAHO-

OpraHiyHHX posuMHaXx y 3-5 pasis. Pearenrny nepepoGky nectuumaHoro mpenapary Depriypam
npoBOAWITH 3a cxemoto [7, 8].
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L™~ anion N,N — dumemundumiokapbarinogot kucromu

KoHTpons 3anumkoBWX KkitbkocTel ANirouoi peyoBHHH y BOIHHX Ta OpFaHiuHMX PpO3YHHAX
peareHTHO! NepepoOkH necTHLHAHOTO Npenapary QeHTiypaM NPOBOMIH 3a HOMOMOTOI0 BHCOKOedek-
TMBHOJ PiIUHHO{ T2 Ta30piIHAHOT XpomaTorpadii [9]. Jamumkosi kimpkocti y — [XIIT y BoAHUX po3uuHax
(binbTpatax) peareHtnol nepepodxy TECTHUMIHONG NpenapaTy dewuTiypaM BH3HAYAMH METONOM razopi-
mHHOi xpomatorpadii Ha Xxpomatorpadi SHIMADZU GC-148 3 JIV3 i x8sapLoBOIO KamiAPHOR
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3amnmkosi kinekocti TMTL y dinbTpatax peareHTHOI nepepoGiy nectiiuay Peutiypam sizHa-
4and 3a JOHOMOTOI BHCOKOS(EKTHMBHO! pifMHROT Xpomarorpadii Ha pinuHHOMY Xpomarorpadi
“Munuxpom-1A~. Jlopxuna xeuti Y®-nerektopa — 204 M. Cranepa kononxa 150X3,3 MM sanoBHeHa
Separon SCX. Pyxoma (hasa — MeTaHon + Bofa (55+45, 06. %+06 ). Butpatn pyxomoi dhasu — 200 Mxi/xs.
Yac yrpumysanns TMT]] y uyx yMOBaX CTaHOBHTE 6.83 XB.

3anmukosi kinskoeti 2,4,5 — Tpuxnopdenonary Mimi(ll) y Bommux posumHax (¢inkrparax)
npoBozMnK GoToMeTpUyHHM MeTonoM. Mertoguka komtponmo 2,4,5 - tpuxnopdenonaty Mini(ll) 3
4-aMiHOAHTHIIPHHOM NPOBOJIMNACH B IPHCYTHOCT rekcaltianodeppara (I11) kanito. Bumipn nposoavna va
cnexTpodoTometpi CD-26 3a NOBKUHY XBJI 515 HM B KIOBETi 3 MapoM 3aBToBlKH 10 MM. Betanosnero,
WO UA METOAMKA JoBoM cretuditHa, ane GOTOMETPHYHOMY BHIHAYEHHIO 2,4,5 — TpuxIopdeHonsTy
Migi(Il) He 3aBaxaOTh AOMIMIKH MOHOXJIOPOLTOBOI KHCHOTH, M-KPE30Ny Ta iHNX Napasamiltienyx
deHoniB. 3aNpomOHOBAHA METOAMKA a€ 3MOTY MPOBOAHTH NPOCTHA Ta edeKTHBHYUI KOHTPOND NiA uac
BHKOPHCTAHHA TeXHONION YTHIi3alil mecTmmay (eHTiypaH, BKNIOYAIOYH BUXINHY CHPOBHHY, MPOMiKHI
Ta KiHLUeBi NPOZYKTH peaKulii, a TAKOK eKOOTYHMIE MOHITOPHHT.

Omxe, suginenuit TMTJL aGo Horo noxiawi MoxyTs OyTH BHKOPHCTaHi AK CEJCKTHBHI JraHam
peakuii kommnekcoyreopents Kationy Mini(l, II, 1) B pisHMX CTymeHAX OKHCHEHHA ab0 AK BHXiZHa
Cnonyka B HLIMX OPraHiHMX PeaKilisiX, IO HaBeAeHI HIDKUE.

Otpamauns moxinHuX AuTiokapGaminosnx kHeAOT. XiMiuHe MepeTBOPeHHA TiypaMis AOCHTH
CKIATIHE, | HACAMIIEPeA Le NOSHAYACTLCA HA KMCIOTHO-OCHOBHHX Ta OKHCHO-BiNHOBHHX TIEpETBOPEHHAX
3aJIeKHO BiJl XiMiYHOT aKTHBHOCTI pearenta Ta pH cepenopuma.

Tak, TMT]] 3a nii nomipuoi Temneparypu [10, 11] aGo cympdiaso-myxnoro posunsy yTsopioe
TETPAMETHATIOCEHOBIHY §, CIPKOBOJIEHS Ta CipKy [5, 6]:

NayS , (CH3),NC(=S}SNa Na,CS,

* 2
3 S~

(CH3 )2 C(= S)(CH3 )2

loe

fcr ), nve =5k s-"-cs,
7 )

Jlis nomipHOi TemnepaTypy npHBoaWTs IO AuchponoplioHysanHs TMT]L Ta yTBopeHHs cipkn,
cynsdiny 7, a 3a mii cynbdinHo-myKHOrO po3unHy — 10 okucHenss TMT/I o anmenwinuriokapGamary
Hatpito 6. 3anexHO BiX YMOB PEakKuilo MOXHA 3YNMHMTH HA CTadii YTBOPEHHS AMMETHMAuTIOKap-
Gamatadatpito 2 [5, 6] aGo TeTpameTruTTiypamcyabdimy 3 {10, 11].

Beranoenero, mo TMTJ 3a nii mysanoro posunHy, yTBopioe cyMiln cromyk 6 Ta 7 [12]:

3[R;NC(=8)S],+6NaOH — 2R;NC(=8)SNa+2[R;NC(=8}],S+Na,S0;+Na,S+3H,0 (3)
3 6 1

Ha naury aymKy, nasBHICTL y TIPOAYKTaX peakilii cymbhiny Ta cynbdiTy Hatpilo Bkasye Ha Te, wio
Ha mepuii craaii B3aemonii TiypaMy 3 pO3unHOM Jyry [POXOAMTH PeaKiis JHCIPONOPLIOHYBAHHA 3
YTBOPEHHAM eNleMeHTHOT cipku Ta cnonyk 61 7:

3[{CH;).NC(=8)Sh — 3[(CH:).NC(=S)15S+3S @

38+6NaOH — 2Na,S+Na,S05+3H,0 6]

6[(CH3),NC(=8)S}+2Na;$+12NaOH —> 12(CH;)NC(=5)SNa+2Na,S05+6H,0 (6)

S 9[(CH;),NC(=S)S}r+ [8NaOH — [ 2(CH;),NC(=8)SNa+3Na,S 05 ++3 [(CH;)ZNC(=S8)I+9F,0. (7)
6 7
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BaraTbma asTopamu BeTaHoBieno [13, 14], nio nepsunyi i BTopHHHI aMiHu AnTioKapOamatis 9 mix
Jieto MiHEpabHIX KHCNIOT PO3KIafaloThed 3 po3prsom 38°s3ky N — C Ha CipKoBOIEHS Ta aMiH:

+H* +H
R;NC(=8)S ™ === R;NC(=S)SH === R,N'H;+CS.. [£3]
9

A cama cxeMa iCHYBAHHA pisHuX dopM auTiokapGamatis 2anexHo Bin pH cepenosuima Moxe Gyt
HaBeNIcHa B Takul criociG:

R NC(=8)°
_HS u 5
Rﬁ??c(:s)SH E/ " ‘é R,NC(= ) ©
H lo +H® 13
J}\ R,NC(S)SH /
12

Y3aranbHeHa cXeMa KHUCNOTHO-OCHOBHHX Ta OKHCHO-Bim-lDBHHX TIEPETBOPEHL fIEPBHHHUX Ta
BYOPUHHHX aMiHig AuTiokapGaMaris Mae Takmil BATIA:

+Na,S, R NC(=S)SNc —Na,CS.
+NaOV 2 (]5 ) a \3

[R,NC(=5)sT, RNC(=S)R, (0}
L. +NtmA [RINC(=S)] /_c; u

16

Ximiuni BAacTHBOCTI NOXiAHHX HTIOKAPOAMIHOBAX KHCAOT
Ta MPOAYKTH ix B3aeMonii

Hywneodinbui BracTaBocTi AuTIOKapGaMaT aHiOHy NMpOSBNAIOTECA B 1X 3AaTHOCTI pearysatdt 3
AKINTATIOreHiNaMA 3 YTBOPeHHAM AuTiokapbamaris. Lli BnactusocTi Gyan BUKOPHCTAHI IR Hac CHHTE3y
ponaniny 18 [15]:

o 10emeod® | om-g-c-NIL s
HACES)S —————

| Il ) S
a® jood® s —oH o)/i? an

H

18
3miiani auriapuam 19 ytOpiooThcA 38 B3aeMopii auTiokapGamarie 3 ankinxiopdopmiatam 3a
cxeMoro [16]:

2
RRNG=)s™ SICOOR . R NC(=S)SC=0)OR? @
I 19
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[image: image5.png]3a B3aemoaii N-MOHO3aMIIEHHX IUTIOKApGaMaTis 3 OKCATUDUIOPHIOM YTBOPIOIOTbCS 3-3aMiliieHi
2-Tiokco-1,3-Tiazonininpionn — 4,5,20 [17]:
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=) 2HoL, 078

3a B3aemonii N,N-gumeTunmriokapGaMaty Hatpito 3 1,2-1MXI0peTaHoM B NONAPHOMY CEPELOBHILI
oTpaMatio coni 1,3-nurionaniro 21 [18]:

Cl
e

S
+ 3
(CHz)2NC(=5)5Na + . /'J: N(CHs); | C!
— NaCl S

(14)

Cl
21
Edipn TioHkapGoHOBHX KMCIOT 22 Nijl Yac HAarpiBaHHS MOXYTS [IGPETPyNOBYBAaTHCH B i30MepHi
edipu TionkapGamisoBux kucnor 23 [19, 20,):

(CH;):NC(=8)0 - Ar —— (CH;),;NC(=0)S - Ar ———> Ar— SHHCH;NC(=0)0 (15)
22 23

Lle neperpynysaHH: MOXHa BUKOPHCTOBYBATH JUIA OTPHMAHHS APOMATHUHHX Tionie ArSH.
Kpim Toro, autiokapbamaty i Tiypamcyib(inn 24 BEKOPHCTORYIOTH ISl CHHTE3Y TIOCEYOBRH 25 Ta
Tiocemuxapbasuzis 26 [21, 22):
R
|
2[RNC(=8):S+R'HN - NR'R*  ——  R;NC(=8)N - NR'R*+R,NC(=$)SH;  (16)
24 25

RHNC(=S)R*+R’HN —NH, -+ RHNC(=S)NR’-NH,. an
26

Ilikago 3asHauuTd, wWo octaniM wacom M.O. Jlosurceknm (IOX HAH Vpainn) pospoGneno
TEXHONOTIIO OTPUMAHHA ACQIMTHHX apOMATHHHHMX (30TIOUMAHATIB 3 BUKOPHCTAHHAM HENPHAATHOTO
necraunny TMTIL:

@ NH; + [(CH3) NC (=5)5f ————» @ NCS+CS+HS . (18)
b3 R

+[(CH3)NE

BpaxogyiouH Te, UI0 ICHYIOMD METOAN CHHTE3y apOMaTHHHMX i30TiOWIaHATIB IPYHTYIOTECA Ha
BUKOPHCTAaHHI CHILHOTOKCHUHOrO TiodocreHy a6o CipkoBYIewWo, To po3pobiieHa TeXHONOrA Mae He
JIHIIE EKOHOMIUHE, alle H EKOJIOTIMHE 3HAUCHHA.

Kpim Toro, 3a B3aemonii 3aMileHHX ao-IMOPOMCYKUMHIMINIB 3 HaTpieBoo cimmo N,N-znankin-
JITioKApGamMiHOROT KHCOTH B IONMAPHOMY PO3YMRHHKY OTPUMAHO TiokapGamoincykunsaminn 27 [23]:
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Omxe, Hapeftert XiMIMHI epeTBOPEHHS TETpaMETHITIypaMaucyabbiny (HitoHoi peNoBUHY NECTHUHM-
niB Tiypam ta DeHriypam) BKasylOTh Ha iCTOTHY HOro peakuiifHy cnpoMOXHICTS Ta NAIOTh 3MOTY Dia yac
y3arajbHEHH: 3pOGHTH AeAKi BUCHOBKH.

Bucnonkn:

1. Obrpynroaso Ta po3pobiieHO PearcHTHY TEXHONOTIO BHAYYCHHS TETPaMETHITIYpaMaHCyth-
oixy (TMTJ) i3 HenpraaTHOro 10 BUKOPHCTARHA TECTHUMIHOTO NipenapaTy DeHTiypam.

2. Po3rnsHyTO Ta 3aNPONOHOBAHO Pi3HOMAHITHI XiMiuHi nepetoperna TMTJ Ta iioro noxinumx,
WO BKA3YKTh HA EKOHOMIMHY 1 €KOJOTIYHY NOLIABHICTE MPOBEREHHA LHX IOCTIIKEHb, 3 METO
TIOAAIBLIOTO NPAKTHYHOTO BUKOPHCTaHHS BTOPHHHUX POIYKTIB.
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