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C Lenblo NoNyYeHNs KaveCTBEHHbIX MEHTaapUTPUTOBLIX AIPUPOB KaHU(OAKM (C LLBETHOCTbLIO MO WKane MapaHepa He 60-
/e 3 M TemnepaTtypoil pasmaryeHus He meHee 101 °C) uccnefoBaHa BO3MOXHOCTb MPUMEHEHUS AUCMPONOPLUOHUPOBAHHON
Ta/UI0BON KaHN(ONN B KA4eCTBE UCTOYHMKA CMONAHbIX KUCMOT C LBETHOCTbIO Mo LWwkane MapaHepa He 6onee 2. Takue ahupbl
NPEVMYLLECTBEHHO MCNO/b3YIOTCA B KAYECTBe afre3uBoB B COCTaBax A5 AOPOXHOW pasmeTku. cnonb3oBaHne AUCNpoONopLm-
OHMPOBAHHOMO KaHW(ONbHOTO Cblpbs MO3BOANAO NPOBECTU 3TEPUPUKALMIO B TPASULMOHHO NPUMEHAEMOM B CUHTe3e 3(hMpoB
KaHMhonm B TemnepaTypHOM guana3oHe 260-270 °C 6e3 MCNob30BaHWA KaTasm3aTopoB, TEXHOMOMMYEeCKUX 406aBOK M BaKy-
YMHOA AUCTUANALNMK. B pesynbTaTe Noay4YeHbl NEHTA3PUTPUTOBbIE 3Pl KAHU(ON C BbICOKMMU Ka4eCTBEHHbIMU XapaKTepu-
CTMKaMVi: LiBET No wkane MapgHepa-2.5, kucnoTHoe uncno - KOMrKOH-I'L, Temnepatypa pasmsaryeHms - 103.1 °C. Mogo6Hble
CIoKHbIE 3DMPbI AUCNPONOPLUOHNUPOBAHHOM Tann0BOW KaHUMONN MOTYT 6bITb TaKXe NONyYeHbl Ha OCHOBE APYrUX, O4HO- 1
MHOT0aTOMHbIX CMIMPTOB, HANPVYMepP, MeTaHona, 3TaHoMa, 3TUNEHTIMKONSA, TULEPUHA U ApP., U UCMO/Ib30BaHbl B Ka4eCTBe OC-
HOBbl 24 e3VBHbIX COCTABOB U 06aBOK Pa3/IMYHOro HasHa4YeHWs, B KOTOPbIX BaXKHA UX LLBETHOCTb U ee CTabU/bHOCTb.

KntoueBble cnoBa: NeHTaspuTPUTOBbIE 3hMPbl, AUCIPONOPLMOHMPOBAaHHAA TanioBas KaHU(ob, aTepudukauus, LBeT no
LKare [(apaHepa.

Ons untupoBaHus: EsgokumoB A.H., Kyp3anH A.B., MNMuckyHoB K.A. MeHTaspuTpuTOBbIE 3(hMPbI ANCAPONOPLUOHNPO-
BaHHOM TaN/I0BOI KaHUonn//Xumunsa pactutenbHoro cbipbst. 2025. Ne4. C. 359-366. https://doi.org/10.14258/jcprm.20250415951.

BBegeHuve

Tannosast v XXMBUYHAA KaHUDONb ABASIOTCA OCHOBHbIMU NPOMbILLAEHHBIMU UCTOYHUKAMU CMONSHBIX KUC-
not [L 4]. CnoxHble 3¢mpbl CMOAAHBIX KUCAOT [1, 5-10], Hapsagy ¢ KaHU(OMbHLIM MbIJIOM Y AUCMPONOPLNOHNPO-
BaHHOM KaHN(O/bIO, ABNAIOTCA KPYMHOTOHHAXHbLIMU 1€COXMMUYECKMMU MPOAYKTaMU OpraHMYecKoro cuHTesa [1-
6]. NabopaTopHas U NPOMbILLIEHHAA TEXHONOMNA NPOMU3BOACTBA Pa3/IMUHBIX CMOXHbIX 3()MPOB KaHWU( 0N BCECTO-
poHHe n3yyeHa [1, 5-16]. MeHTaspuTpMTOBbLIE 3PUPLI KaHN(PONN (TaNN0BONSKNUBUYHONR, TMAPMPOBAHHON UAN MO-
OMULMPOBaHHON MafleMHOBBIM aHTMAPVMAOM/(YyMapoBOii KUCNOTOM) UCMONL3YHTCA B MPON3BOACTBE N1aKOKPacoy-
HbXMaTepuanos, 3alUTHbLIX U U30AALUOHHBIX MOKPbLITWIA, TEPMONIACTUYHBIX COCTABOB A1 JOPOXHOM pasmeTKy,
are3/BOB U K/1EEB Pa3IMYHOI0 Ha3HayeHWs, B TOM YMC/e KeeB-pacniaBoB, a Takxe 406aBOK B CMa304Hble MaTe-
pvarbl M nonumepsl [1, 5, 7, 9-12]. Mpouecc NonyyYeHUs NeHTaspuTPUTOBBLIX IPUPOB - 3TO, KaK NpaBnso, HekaTa-
JMTUYECKas 3TepuduKaLms npu Temnepatype o 280 °C B uHepTHOI atmoctepe. B nocneaHee Bpems 6biin onu-
CaHbl YCNOBUSA KaTaNUTUYECKOl aTepumKaLmm ¢ UCMOb30BaHWEM COeAMHEHUI LMHKa, Xenesa n KpeMHua [9], a
TalOIe NpYMeHeHne [06aBOK (aKpUAOH, aHTPOH, KCAHTOH U Ap.), o6ecneynBarolmMx nofyyveHue aQupoB C ynyu-
LLEHHOV LIBETHOCTbIO [15]. Mpun aTOM B TeueHMe aTepudukaLnm 1mbo nocne ee OKOHYaHWUS NPOBOAUTCA BaKyyMHOe
YIa/eHve BOAbl BMECTE C HEOMbI/ISEMbIMU MPUMECAMU, NPUCYTCTBYIOLWUMU B UCXOLHON KaHU(ONK, a TAaKXKe C Npo-
[yKTamy ieKap60KCUNMPOBaHUSA KUCNOTHBIX KOMMNOHEHTOB KaHU(OM (B T.4. MPUMECHbIX) —«KaHU(ONbHbIMU Mac-
e, MpefcTaBnsaloWMMM  cOO60M  MperMyLLecCTBEHHO CMecb Yrnesogopofos [5]. [Ans npou3BoACTBa

' ABTOp, C KOTOPbIM CMieayeT BECTU NEPenmcky.
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TEPMOMNIaCTUYHbIX COCTABOB A5 OPOXKHOI pa3MeTKu Hanbosiee BOCTPe6OBaHbI MEHTaspUTPUTOBLIE SPUPHLI KaHF
hoNK co cnefyoLW MMM CBOWCTBAMU U XapaKTepPUCTUKaMMK:

- KUCNOTHOE Yncno - He 6onee 15-20 mr KOHT"Z,

- TemnepaTtypa pasMardyeHus no metogy konbua v wapa (Kulll) - He meHee 101 °C;

- UBeT no wkane MapgHepa - He 6onee 3.

Lna nonyyeHns aMpoB KaHNMON C HA3KMM 3HaYeHUeM LBETHOCTM no Lwkane MapgHepa (0.5-3) mux gjonot
HUTENbHO OYMLLAIOT Pa3NIMYHbIMU METOAAaMM, HanpuMep, Tak Ha3biBaeMON MONEKYNAPHON anctunnauueii [17]. Vs
3a BbICOKOI TeMnepaTypbl KUMeHWUs TeTPasthMpoB NEHTa3pUTPUTa U CMOISIHLIX KUCOT UX AUCTUANALMIO OCYLLECTB-
NAOT B XXECTKUX YCN0BUSX.

[JvcnponopunoHupoBaHHas KaHWob - 3TO MHOTOTOHHAXHBIA NPOAYKT, MPeACTaBAAIOLMIA COOOMN CVEC
CMOAAHBIX KMCNOT C MUHUMa/IbHBIM KOMIMYECTBOM WM MOMHbIM OTCYTCTBMEM CONPSXKEHHbIX ABOMNHbIX CBS3EN, KO-
TOPbIV MOAYYalOT NPY KaTaMMTUYECKOM Ae/CTBUM Pa3/IMUHbIX BELLECTB, MPeX[e BCero, noja uam HeKOTOPbIX Me-
Ta/I0B W COMEN Ha XMBUYHYIO UK TannoByto kaHudonb [1, 18]. OHa ucnonb3yeTcs B BUAe BOAHbIX PACTBOPOB
KanueBblX (peXke HaTpUeBbLIX) COMei B COCTaBaxX aMy/braTopoB Npy NPOM3BOACTBE BYTafueH-CTUPONbHBIX W ByTe-
OVEeH-HUTPUNBHBIX Kay4yyKOB 3MYNbCUOHHON nonumepusauueli [18, 19].

Llenb paboTbl - CMHTE3 CMOXHbIX 3PMPOB C YNYULLIEHHON LBETHOCTbLIO (He 6onee 3 No WwKasne MapgHepa) H
OCHOBE AMCMPONOPLUOHMPOBAHHON TaN10BOM KaHN(OAN U NeHTaIpuTpuTa 6€3 NpUMeHeHNs CTabIM3aLMOHHbIX
[06aBOK U AMCTUANALNN.

JKcrnepuMeHTa/lbHas YacTb

PeakTuBbl. B paboTe 6611 MCN0ONb30BaH 06paseL, ANCAPONOPLMOHNPOBAHHOW TannoBoin KaHudonwu, npeao-
CTaBfeHHbIN OO0 «HAHTapHbIW NOTOK» (Poccus) cO CBOMCTBAMM U XapaKTepUCTUKaMmu, ykasaHHbIMU B Tabnmue 1
2,2-buc(rngpokcumetun)nponan-1,3-guon (98%, NEeHTaspUTPUT MUKPOHWU3UPOBAHHbLIW, BbiCWKA copT, 000
«BuHa Mpynn», Poccus) n Tonyon (tTonyon ana cnekrpockonuun, AO «JleHPeakTuB», Poccusa) npumeHunm 6es po-
NOMHUTENbHOW OYUCTKM.

MeToabl aHann3a u KOHTPons. KMUCAOTHOe YMCNOo onpeaensiv NOTEHLUOMETPUYECKUM TUTPOBaHWEM D
FOCT 17823.1-72 [20], ncnonb3ysa tutpatop Titrino Basic 794 (Metrohm). LiBeT no wkane MapaHepa 50%HbX
pacTBopoB 3(hMpoB B Tonyone ukcmposanm no I1ISO 4630:2015 [21] Ha cnekTpokonopumeTpe Lico 200 (Hach).
Temnepatypy pasmardyeHuns agmpos namepsnum no ASTM E28-18(2022) [22] metogom Kulll Ha npubope JivHre/1
KWLL-20M4 (AO «bCKB «HedhTexnumaBTomMaThKa»). CofepxaHue Mofa onpefensnn ¢ NOMOLLbH0 PeHTreHogyTyo-
pecueHTHOro aHanmnsatopa Compass 200 (ESI).

CuHTe3 athnpoB KaHU(onn. CnoXHble 3QuUpbl NeHTaspUTpUTa U AUCNPONOPLMOHNPOBAHHON TanIoBol ke
HWUONIN CUHTE3MPOBAaHbI MO METOAMKE, B OCHOBE KOTOPOW NIEXMUT CMoco6 (B OTHOLLEHWUW TEMMNEPATYPHOIO pervE
M COOTHOLLIEHUS KOMMOHEHTOB), NPef0XeHHbIA paHee coaBToOpamy AaHHOM cTaTbk B [23] Npu nonyvyeHUn aHaio-
FMYHbIX 3UPOB MCXOAHOI U 06EeCCEPEHHON Tann0BON KaHN(OAW: B TPEXTOPO Kobe, CHaBGXXEHHOI MELLE/KON,
TEPMOMETPOM 1 06paTHbIM XON0ANILHUKOM C X/I0pKanbLUeBoi Tpy6Koi, cmewnBany 220 1 AUCNPONOpLMOHMPO-
BaHHON Taf0BON KaHWU( oM 1 26 T NeHTaspuTpuTa. MoNyyYeHHY0 CMech Harpesanu B TeYeHMe 5 u, nocTereHHo
nosblwasa Temnepatypy ¢ 100 go 270 °C (nocne goctmxeHus 180 °C ckopocTb NogbeMa TemnepaTypbl CoCTaBIA
20 “C-4"]. Mocne gocTuxxeHns Tpebyemoin TemnepaTypbl KOHTPOIUPOBANN U3MEHEHWE KMCIOTHOrO YMC/a Ove,
0T6Upas nNpobbl U3 Konbdbl Kaxable 20 MUH, NPU LOCTUXEHWUMW 3HAYEHUS KMCNOTHOro yucna Huxe 15 MmrKOHT
npoLecc Npekpawann. 3aTem K3 peakLMOHHOA Maccbl Npy NOHMXEHHOM AaBneHun (262-265 °C/0.05-0.07 MB)
y4ansnu Bofy v NPOAYKTbI feKapboKCUANPOBaHUSA CMONAHBIX KACNOT. OCTaTOK - MEHTa3pUTPUTOBbLIE AUPbI JUC-
NPOMOpLMOHMPOBAHHOI TannoBO KaHM(ONM, Macca KOTOpbIX cocTaBuna 218 r. Y CUHTE3MPOBaHHbIX 3008
onpeaensny BaxHelLIne XapaKTepUCTUKY, Tpebyemble 4/l MOATBEPXKAEHUS NX KaUecTBa: KMCAOTHOE YMCHO, LBET-
HOCTb M TEMNEPaTypy pasmardyeHus.

OB6Cy>KAeHE pe3yibTaToB

MpenMyLLecTBa Ta/IOBOW KaHU(ONU 415 NPOM3BOACTBA e 3(PMPOB MO CPaBHEHWHO C XXUBWUYHOW 3aKmoHa-
OTCS B OTHOCUTE/IbHOW CTabUIbHOCTM KaYeCTBEHHbIX MOKa3aTefieil 1 0TCYTCTBMM NeHOBPa3yoLLNX HEATPaNbHbIX
(HeombIngeMbIx) npumMeceil. icxoas 13 CBeAEHUA 0 CBOWCTBaxX, COCTaBe M XapaKTepUCTUKAX WCMOMb30BaHHOIO B
pa6oTe o6pasua ANCNPONOPLMOHMPOBaHHONM TannoBoli KaHnhonn (Taén. 1), MOXHO 3aK/0UMTb, YTO OHA NOMyyeHa
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C MCMO0JIb30BaHNEM 0fa, HO B TO e BpeMs 06/1aaeT HA3KMM 3HaYeHUeM LIBETHOCTU Mo WkKane MapaHepa. Mpume-
HeHWe AUCAPONOPLUOHMPOBAHHONW Tann0BOW KaHWUOAM ANA NOAYUYEHUS NEeHTaspUTPUTOBLIX 3()MPOB OCHOBbIBA-
€TCs Ha TOM, YTO OHa (MOMUMO YNYULLIEHHON LBETHOCTHN):

- COAEepXUT MeHbLLee KOMMYeCTBO HeTpanbHbIX BELLECTB B CPABHEHWUW C Tanj0BOW KaHU(OMbIO, NPOU3BO-
Avmoli B PocCumM 1 C HEKOTOPBIMY BUAAMMW U COPTaMM XXUBUYHOI KaHUDOK;,

- COCTOMT B OCHOBHOM U3 Aermapo- v gurngpoabueTnHoBbix kucnot [1, 7, 18,24] (puc. 1).

3TN KMCcNoTbl 06nafaloT 60/bLUeid YCTONYMBOCTLIO K OKMCNEHUIO MPU XPaHEHUW U B XKECTKUX YCN0BUAX
nonyyeHns apupos kaHuhonn (260-270 °C), yuem abueTMHOBAA KUCMIOTA, UYTO AO/MKHO YMEHbLUNTb YXYALleHue
LBeTa 3pMpOoB NO CpaBHEHWIO C 3hpamum TasI0BOIN KaHU(OW.

Mpu aTepumKaLum CMOASAHLIX KUCOT MEHTA3PUTPUTOM NOC/efoBaTe/lbHO 06pasyeTca CMeCb MOHO-, Au-,
Tpu- 1 TeTpasahmpoB (04Ha 13 BO3MOXHBIX CXEM MOKa3aHa Ha pUcyHKe 2), Npu 3TOM C yBe/IMYeHWEM COAepXKaHus
TeTpas(hpoB YMeHbLLAETCA KUCMOTHOE YACNO U YBENNUMBAETCA TeMnepaTypa pasmaryeHus. CnegyeT y4uTbiBaTh,
YTO KUCMOTHbIE OCTaTKW AernapoabreTUHOBOW U AUrMAp0abueTUHOBLIX KUCAOT NPUCOEAUHAIOTCA B ClyvainHOM
NOpPsJKe, B CUY Yero MOXHO rOBOPUTbL TONbKO 06 YCpeAHEHHOM COCTaBe 3MPOB Ha OCHOBE CBEAEHWIA O NpUCYT-
CTBYIOLLMX B PEAKLMOHHOW CMeCcU CMOJISIHBIX KUCM0Tax.

B3aumogeicTere ANCNPONOPLUOHMPOBAHHON TasI0BON KaHU(OAW C NEHTA3PUTPUTOM Ha NpUMepe rnas-
HOro KOMMOHEHTA - AernpoabueTUHOBON KUCMOThI, C 06pa3oBaHNeM TETPa3(MpPOB MOXET ObiTb NPEACTaB/EHO B
BUgE CXeMbl (puc. 3).

Vi3MeHeHMe KUCNOTHOrO YMca B NpoLecce nofyvyeHns NeHTaspuTpuToBoro aupa AncnponopLmnoHnMpoBaH-
HOIA TanI0BOM KaHUMONN NPUBELEHO Ha PUCYHKe 4.

Tabmmua 1. CeolicTBa 06pasya ANCnponopLUnOHMpPOBaHHON Tafn0BON KaHU(0M

HanmeHoBaHue nokasarens 3HaueHue nokasarens

KucnoTtHoe uncno, mr KOH-I'1 164
Cofep>xaHue HeOMbINISIEMbIX BeLLecTs, % 6.2
LigeT no wkane MNapaHepa He 6onee 2
CopepxaHue aernapoabmneTMHOBOW KMCNOTbI,% 73.2
CopepxxaHue gurnapoabnueTMHOBbIX KNCNOT, % 31
CopepxxaHvie HeneHTU(HULMPOBAHHbLIX CMONSAHBIX KUCNOT, % 16.1
CopepxaHuie ioga, Mr-kr''l 67
Cogep>xaHne CMOJISHbIX KACMOT C COMPSXXEHHbIMU BONHBIMU CBA3AMMU (B MepecyeTe Ha 0
abMeTNHOBYHO KMCNOTY Npu X = 239-243 HM), %
Copiep>kaHne CMOMSHbIX KACNOT C CONPSYKeHHbIMU ABOWHbLIMU CBA3AMM (MpU X = 241 HM), % 2.14

[JernapoabneTmHoBas KucnoTa AnrnapoabrneTnHOBbLIE KMCNOThI

Puc. 1 INaBHbIe KOMMOHEHTbI AUCMPONOPLMOHMPOBAHHO KaHWU(oN
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YCTaHOBMEHO, YTO A1 AOCTUXKEHMUSA KUCIOTHOTO YMCa HKe YNCNeHHOro 3HadeHns 15 mr KOH/r gocte-
TOYHO He 60onee 7'4 CyMMapHOro BpeMeHU npouecca. BoilweykasaHHble MPeMMyLLECTBa OUYULLEHHOI AUCnponopLy-
OHWMPOBAHHON TannoBOW KaHU(OAM MO3BOAWAN MOAYYUTb MEHTA3PUTPUTOBbIE 3hMpPbl C Hambonee BOCTpPebOBaH-
HbIMW XapaKTepucTUKaMu, rnaBHOM U3 KOTOPbIX ABASETCA TemnepaTypa pasmsaryeHus 6onee 100 °C. Xapaktepu-
CTUKW CUHTE3MPOBAHHbIX CM0XHbLIX 3(DMPOB NEHTA3PUTPUTa U AUCNPONOPLUOHNPOBAHHON TannoBoW KaH1omm
npuBegeHbl B Tabnuue 2. O6HaPY>KEHO, YTO LBET aupoB yxyawmica Ha 1ed. no wkane LseTHOCTY no [apaHepy.
CuHTe3npoBaHHble 3Mpbl KaHU(oAM He 061afanu CepHUCTLIM 3anaxoMm. Hanuume ocTtaTouvHOro iofa He Gyger
orpaHM4yeHnem B NPUMEHEHUUN MEHTA3PUTPUTOBBLIX AIPUPOB B TPAAULMOHHBLIX 061aCTAX X UCNOMb30BaHUSA.

Mpuseaem cBefieHNS O MEHTA3PUTPUTOBBIX 3hMpax 06ecCcepeHHO TannoBol KaHN(OM, NOYHEHHbIX C0aB-
TOpamu faHHOM paboTbl B TPAAULIMOHHBIX YCNOBUAX aTepudukaumnm [23]: 3amTHas atmochepa a3oTa, NpyumMeHeHve
- 4,4'-Tn0-6mc(2-TpT-6yTUN-5-MeTUNdeHONA) 1 6Uc(MOHOITUN(3,5-an-/n/?eT-6yTnN-4-rnapokcnbeHsnn)pocho-
HaTa) Kanbums: KMCMOTHOE uncno - 9.6 mr KOHT"1 Temnepatypa pasmsardeHus - 103.3 °C, ugeT no wkane Mapg-
Hepa - 2. Micnonb3oBaHue B [23] TannoBoi KaHN(OAUN, OUNLLEHHOW KPUCTaNIM3aLneil n3 NpocTbiX 3(MpoB MK
Neii B NPUCYTCTBUM NEPOKCMAa BOAOPOAa, CNOCOBCTBOBANO MONYUYEHUIO BbICOKOKAYECTBEHHOMO MEHTAIPUTPUTO-
BOro acmpa. OaHako MpuBeAeHHbI B [23] NpoLecc OUYUCTKM TannoBoW KaHU(ONN BeCbMa TPYLOEMKUIA, TpebyeT
nomMnmMo npumeHeHus 30%-HOro pacTsopa nepokcuia BOAOPOAA, eLe U MCNO/b30BaHUS HECKOMbKMUX TPaauLMOH-
HbIX TEXHOMIOTMYECKMX CTaAui NpU KpUCTann3aLnm, Taknx Kak pacTBopeHue, hunbTpoBaHue, BaKyyMHas CyLa,
pereHepawms pacTBOpUTENs 1 ap.

MoBTOPUM, YTO rNaBHOE HarpaBieHWe UCMOJb30BaHUA MEHTadPUTPUTOBBLIX 3(UMPOB KaHU(ONM - B Ka4eCTee
KOMMOHEHTa [OPOXXHOW pa3MeTKW; M B 3TOM C/lyyae BaXKHeWLIVMM UX XapaKTepucTUKamu SBASIOTCA KACIOTHOE
4yucno, LUBeTHOCTb M TeMnepaTypa pasmsaryenums [10]. B Tabnuue 3 npuBefeHbl NoKasaTeM KauyecTBa MPOMbILITEHHO
MPOU3BOAUMBIX NMEHTA3PUTPUTOBBIX APUPOB KaHU(onn (BbIGpaHbl APUPLI C HAUNYULLMMK NOKa3aTensaMm) B CpaBHe-
HWUW C CUHTE3NPOBAHHBLIMY B aHHO paboTe arpaMm Ha OCHOBE AUCNPOMOPLNOHNPOBAHHOM TanN0BOM KaHU(OMN.

Puc. 2. Cxema 06pa3oBaHnsi MOHO-, K-, TPU- 1 TETPa3(MPOB NEHTA3PUTPUTA N CMONISIHBIX KucnoT (R1n R2-
OCTaTKW AernapoabreTMHOBON U AMTnapoabueTUHOBLIX KUCOT)
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Puc. 3. CxeMa cuMHTe3a TeTpasdmpa NeHTaspuTpuTa U AernapoadbrueTHoBOW KUCIOTh

Puc. 4. NameHeHMe KUCNOTHOIo Yyucna
peaKLMOHHON MacChl B 3aBUCMOCTU
OT BPEMEHW 3Tepudukalmm
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Tabmmua 2. CBOICTBA MEHTA3PUTPUTOBLIX 3DMPOB AMCNPONOPLMOHUPOBAHHO TanI0BON KaHWUoNn

HanmmeHoBaHMe nokasaTens
KucnotHoe uncno, mr KOH-r1
Liget no wkane MapaHepa
CopepxaHue noga, Mr-krl
TemnepaTypa pasmsaryeHms (no Kulll), °C
CepHUCTbIN 3anax

Tabmmua 3. MokasaTenn KauyecTsa NeHTAIPUTPUTOBBIX 3UPOB KaHU(OMM

KucnotHoe
Mpoun3soaun- MecTo npous- XapaKTepucTuka cblipba .
Tenb BO/CTBA 1 NPOM3BOACTBA 3(hMPOB wr KOH-r1
KomnaHua 1 Poccusa
KaHndonb* 15-20
KomnaHus 2 benapycb
KomnaHus 3 Poccus KaHndonb** He 6onee
15
KomnaHus 4 [pyrue cTpaHbl KaHnonp*** He 6onee
20
J1abopaTopHbIii Poccusa AwuncnponopunoHNpoBaHHasA 10
CVHTE3 B [1aH- KaHunhonb (6e3 NnpuMeHeHNs
HOM cTaTbe [06aBOK ansa ctabunusauum

LiBeTa 3(hMpPOB W AUCTUANSALMN)

"[MonyueHbl B 3aLLMTHOM aTMOCHepe ¢ NPUMeEHeHNeM [06aBOK 1 CTabunu3aLum LseTa.

10

25

10
103.1

OTCYTCTBYET

LiBeT no wikane
apaHepa
MwuHumym 5-6
MuHumym 5-6
MwuHumym 0.5-

10
25

3HauyeHue nokasarens

Temnepatypa
pasmsaryeHms
(no Kull), °C
He 6onee 90
He meHee 101
He meHee 100

He meHee 101

103.1

>’[NonyyeHbl B 3aLLMTHON aTMOC(epe C NPUMEHEHWEM ManenHOBOro aHrMApMAa/hyMapoBoit KUCNOTbI B MpoLiecce CUMHTE3a
V0B C LieNbI0 MOBbILIEHUS TEMMEPATYPbl UX PasMAryeHus, a Takxe C 1CMo/b30BaHMEM 406aBOK ANa CTabuamsaumn Lugeta.
>’ [onyyeHbl B 3alLMTHO aTMOCdepe ¢ MPUMeHeHeM 106aBOK A1 CTabUNMU3aLMK LiBETA C NOCNeyoLel AUCTUANSLME.
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BbiBogp!

PesynbTaTbl NPOBEAEHHOr0 UCCNeL0BaHNUA CBUAETENLCTBYIOT O BOSMOXHOCTW MOAYYEHUS MEHTaspUTPUTO-
BbIX 3(DMPOB Ha OCHOBE CMOMSHbLIX KMCMOT AMCAPONOPLMOHMPOBAHHON TasNoBOM KaHM(OM 6e3 UCTob30BaHNs
[,06aBOK 1 BaKYYMHOM AUCTUANALAN, TPAAULMOHHO NPUMEHSIEMbIX B CUHTE3€ COXHbIX 3PUPOB KaHUKOMN 1 00eC-
MeynBarLLMX HU3KMNE 3HaYeHNs LIBETHOCTM No Wkane MapaHepa. Vicnonb3oBaHne AUCNPONOPLMOHNPOBaHHOW Tart
NOBOW KaHUMO/M C YNYyULLEHHON LBETHOCTbIO UCKNOYAeT HE0OX0AMMOCTb ee NpefBapuTeNbHON 0UNCTKIN METOOM
KpucTanansauuu Aaa nosfyyeHms KauecTBeHHbIX 3¢MpoB. Kpome TOro, NeHTaspuTpUTOBbIE 3(h1pbl AUCTPONOPL-
OHMPOBAHHOW KaHnhonn 06nafatoT 60/bLUe YCTONYMBOCTLIO K OKACNEHWIO MPU XPaHEHUWN MO CPaBHEHWUIO C aHe
NOTUYHBIMU 3(hpamu TanioBoi KaHM(oau. MofobHbIe CNOXHbIE 3MPbl MOTYT 6bITh TAKXe MOMYYeHbl Ha OCHOBE
[pYrux CnvMpToB, B TOM YMC/1E MHOTOATOMHBIX, U UCMOJb30BaHbI, HaNpUMep, B Ka4eCTBE OCHOBbI afre3viBHbIX/Kre-
€BbIX COCTaBOB Pa3IMYHOI0 Ha3Ha4YeHWs, B KOTOPbIX BaXKHa UX LBETHOCTb U ee cTabunbHocTb [10].

duHaHcMpoBaHue

[JaHHas paboTa (uHaHcMpoBanach 3a cYeT cpefcTB GlogykeTa CaHKT-MeTepbyprckoro rocyaapcTBEHHOTO yHyBep-
CUTEeTa NPOMbILLAEHHBIX TEXHONOrMUi 1 AnsaiiHa n 000 «AHTapHbIA NOTOoK», AO «Ipynna «Mnmm»». Hukakux oo
HUTeNbHbIX TPaHT OB Ha NPOBEAEHNE UM PYKOBOACTBO AAaHHbIM KOHKPETHbLIM UCCNEe0BAHNEM MOYUYEHO He BbIo.

KOH(IMKT NHTepecoB
ABTOpbI JaHHO pa6oTbl 3a8BNAI0T, YTOY HUX HET KOH(NNKTA MHTEPECOB.
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HUEe W BOCNPOU3BEAEHNe HAa NtOBOM HOCUTEeNe NPy yCNoBUW, YTO Bbl JaauTe COOTBETCTBYILLME CCbIIKU Ha aBTOpa(0B)
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Evdokimov A.N.1, Kurzin A.V.1 Piskounov K.A.23 PENTAERYTHRITOL ESTERS OF DISPROPORTIONATED
TALL OIL ROSIN

1Saint Petersburg State University ofIndustrial Technologies and Design, st. Ivana Chernykh, 4, St. Petersburg,

198095, Russia, eanchem@mail.ru
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In order to obtain high-quality pentaerythritol rosin esters (with a color on the Gardner scale of no more than 3 and a
softening point of no less than 101 °C), which are mainly used as adhesives in road marking compositions, the possibility of
using disproportionated tall oil rosin as a source of resin acids with Gardner scale color no more than 2. The application of
disproportionated rosin as a raw material made it possible to carry out the esterification in the temperature range of 260-270 °C
which traditionally used in the synthesis of rosin esters without catalysts, technological additives, protective inert atmosphere
and vacuum distillation. As a result, pentaerythritol rosin esters with high quality characteristics were obtained: color on the
Gardner scale 2.5, acid number no more than 10 mg KOH-g',, softening point no less than 103.1 °C. Similar esters of dispropor-
tionated tall oil rosin can also be obtained from other alcohols (methanol, ethanol, ethylene glycol and glycerol) and used as the
basis for adhesive compositions and additives for various purposes, in which their color and its stability are important.

Keywords: pentaerythritol esters, disproportionated tall oil rosin, esterification, Gardner color.
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