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NPOH3BOJA HbIX KAPBA30JIA
89. POTOXHMHYECKHE NPEBPAU{EHUA
9-AETHJIKAPBA3O0JIA

T. H. HBAHOB, B, II. JIOITATHHCKHIH, B. A, TOJIMAYEBA

(TipepcTaBieHa HAYYHO-METONMUECHKUM CEMUHAPOM OPTaHHYeCHHX Hadeap
H vlabopatopuii XTd)

HsBecTHO, uTO B BO3OYKIECHHOM COCTOSIHHM MOJIEKYJbl OpraHU4eCcKUX
COCNHHCHHH HMEIOT HHOE DpaclpefesieHHe 3JEKTPOHHOH IJIOTHOCTH, €M B
OCHOBHOM cocTosiHMM [, 2]. OIHMM H3 OCHOBHBIX NOKasaTesel, OTpaXKalo-
IUX M3MEHEHHEe 3JIeKTPDOHHBIX COCTOSIHHI B MOJIEKYyJaxX, SBJASETCS H3MEHe-
HHe HX KHCJIOTHOCTH IIpH BO3DYXJEHHH II0 OTHOLIEHHIO K OCHOBHOMY CO-
croauuo. Mamenenne pK npu BO3OYXXAEHHH OPTraHHYECKHX C/albbiX X“CJOT
IPUBOIMT K 32KOHOMEDHOMY YBEJHUEHHI0 KUCJIOTHOCTH HA HECKOJBKO fO-
PAIKOB, 4TO NPOABJSETCS B yBEJHUYEHHH NOABHXKHOCTH NPOTOHOB HJIM 3KBH-
BaJIEHTHBIX HM IPYIIL g

Panee mamun 6pL10 nokKasano [3], 4To IpH BO36GYKAeHHH 9-aumert#Ixap-
6asosa B CIMPTOBBIX cpelax Habmwojgaercs o6pasoOBaHHe H30Mepos l-aie-
TuaAKapbasona u 3-aneTuakapbaszona. MexaHusM H3OMepH3alUd B 3TOM
caydae MOXKHO OODBSCHHTb CYLIECTBYIOIUMMH MOJIONKEHHAMH (DOTOXUMHM
BO3GYKAECHHOIO COCTOSIHHSI JJIsi peakuudl rerepojautTHyeckoro Tuma [1].
Peskoe Bo3pacTaHHe KHCAOTHOCTH HCXOJHOTO COCAHMHEHHS IIPHUBOJAUT X JHC-
COHHAllHY aleTHJIbHOTO (PparMeHTa B NMEPBHYHOM aKTe C MOCJAENYIOLIHM €0
BKJIIOYEHHEM 10 HOHHOMY MEXaHH3My B apOMaTH4YecKoe fpo.
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Kax BHAHO ¥3 3TO# CXeMbl, HpOT€KaHHe TEMHOBBIX HOHHBIX PeakLHi
Hen36eXHO MOJIKHO COUPOROKAATHCA HOABJEHHEM B DEAKIHOHHOH Cpeae
HezaMellleHHOro KapHazosa xak HauboJjee BepPOSTHOTO NOGOYHOIO MPONYK-
Ta. JIefiCTBUTEeIbHO, B IIPOBEIEHHBIX ONMbITAX HA0MI0Aa 0Ch COBMECTHOE YBe-
JINUEHHEe BBIXOla M30MEpPOB I 3aMETHBIX KOJHYeCTB Kapbasosa, KOTOpoe A0-
CTHrafo cpenueil sennunnn 8%.

Taxue saBnenus we nabawonaoresy, ecan obaydenne 9-anernaxapdaso-
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Jia IPOBOJIUTL B NPHCYTCTBHH KHcaopoia Bo3ayxa. B stom Bapnanre (B 3a-
BHCHMOCTH OT YCJIOBHII) BHIXOJ H30MepoB H Kap6asosa pe3KO yMeHbLIZeT-
cs. B KOHeYHBIX NPOAYKTAX PeaKUMH ObLIJIH BbIAEJCHB, KPOME H30MEpOB H
kap6as3ona, HHTEHCHBHO OKpallleHHble B KPAaCHO-KODHYHEBBLIH LBeT MNPOIYK-
TBl OKHCJEHHS, BBHIXOJ KOTOPHIX TOCTHraJ MAaKCHMAaJbHOH BejuuyuHel 249,
IO Becy OT HCXOAHOro 9-amerHakap6asosa IpPH HCXOAHOH KOHIEHTPAUHH
nocaenuero 0,1-—4,0 r/a.

B ¢BSI3M C HW3/I0XKEHHBIM NPEJCTABAAAOCH HHTEPECHBbIM HCCJAELOBaHHE
CTPYKTYpPHl IIOJIyYaeMBIX INIPOJYKTOB OKHCJeHHs. BhisicHenne nociaeHero
06CTOSITEJIbCTBA MOIJIO OBl 1aTh KJOY K IIOHHMAHHUIO MexXaHHu3Ma (POTOXHMHU-
YeCKOH AeCTPYKUMH NPOH3BOAHBIX Kapbasoga MO AEHCTBUEM KHCJIOPOAA
BO3[lyXa, 4TO MMeeT NPHKJIAaZHOe 3HAaueHHe HPH HCIOJAb30BaHHU (POTOUVBCT-
BUTEJBHBIX MaTepHa/joB Ha Kap0Ga3oJbHOH OCHOBe, a TakiKe [pPH OUSHKE
CTabUIBLHOCTH HEKOTOPHIX 3aMEIEHHBIX Kapbasoua.

HauGonee xapakxrtepHOH XHMHUYECKOH OCOOEHHOCTBIO HPOAYKTOB OKHC-
JIEHHs SIBJSIETCS IPOSIBJEHHE HMH CIOCOOHOCTH 0OOpasoBBIBATH C  HOHAMH
IIeJI0YHBIX METaJJIOB PacTBOPHMBble B BOJAHBIX CPEAAX COJH, YTO HCHOAb30-
BaJIOCh HaMH NPU UX BBIAEJIEHHH.

Xpomarorpa(H4ecKuM aHasJH30M ObIIO HOKasaHo, YTO 3TH INPOIYKTH
COCTOAT U3 JABYX MHIUBHAYaJbHBIX COefMHEHHH. B HX coctase Obo (XUMH-
YeCKMMH DEeaKIMSIMH) BbISIBJCHO HAJH4Me KeTOHHOTO KUCIOPOLa, KOTODHIH
He HJeHTHUYeH KHCJOPOLY B aUETHJIBHOM pajHxale: BELIECTBO HE OMBLifer-
csl, XOpOIIO BOCCTAHABJHBAETCS ATOMAapHLIM BOAOPOZOM, IIPH BBIIEJCHHH
BOCCTAHOBJIEHHOTO NPOAYKTa HOCJAeJHHI OBICTPO OKHCASETCA BO3AYXOM 0
HCXOJIHOTO. |

CnekrpodoToMeTpuyecKuil anajau3 GyHKUHOHaAbHBIX rpynn na HMKC-14
M0Ka3as, 4To HNPOAYKT HMeeT KapOas3oJbHYIO OCHOBY, B COCTaBE €0 UMeIoT-
csl KapOOHUJIBHBIH KHCJODOJA, HMUHHAS CTPYKTYpa, THAPOKCUJIbHAs Tpymnna,
CTMeuaercss HaJuuue B OJHOM OeH30JbHOM Koablie C-3aMelleHus (XOTa Me-
CTO IPUCOEANHEHHUS HesCHO), OTCYTCTBHE BOAOPOJA V aToMa asoTd, OTCyT-
CTBHE IIePEKHCHBIX M THADONEpPEKHCHbIX rpynn. Hanudume KapGOHHIBHOTO
KHCJIOPOZla He alleTHJIBLHOTO IPOMCXOXKJIEHHd AOKA3bIBAETCH CHHTE30M HICH-
THUHOTrO NPOAYKTA OKHCJEHHS M3 He3aMellleHHOro kKapbasosa.

PopmanbHOe IpeAnoJoXeHHe 00 00pasoBaHMH XKap0asonkapGOHOBHIX
KHCJIOT OBLJIO CHATO MO COOOpaKeHHIM MaTepHasbHOro OanaHca, njs obpa-
30BaHMs KOTOPBIX HENOCTAIOIlHe (MHHHMYM OJHA) YIJEpPOAHBIE €THHHIIEI
MOTYT IOCTAaBJATHCS TOJIBKO 3a CYeT yIJIEPOAHBIX aToMoB cmupra. Ho ofay-
yeHHe Cyxux 9-anertuakap6asona u Kap6asosa, CJ€rka CMOUYEHHBIX BOIHBIM
PACTBOPOM COJISTHOH KMCJAOTHI, MPHBOAMT K MOJYUEHHIO TEX JKe IIPOAYKTOB
OKHCJIEHHS, YTO CBH/ETeJbCTByeT 06 HHEPTHOCTH CIHPTOBOH CpPEABI B IPO-
necce OKHcJIeHHst 9-aneTniakap6asona. IIpOAYKT OKHCIEHHS SBJsSeTCS Tep-
MHUECKH HeyCTOHUMBBIM coelHHeHHeM. Ilpu HarpeBaHHHM BelIecTBO BhIJe-
Jser razoobpasHble NPOAYKTH, He COAEpIKalille KUCAOPOLA, CHEKAaeTcs B
4EepHYI0 Maccy, KOTOpasi yxe He MMeeT CBOWCTB KHCJOTH H TepseT Clocos-
HOCThL PaCTBOPATBCSI B cuprax, O6eHzone, xjaopodopme.

BemecTBo gaet npu koMHaTHO# TeMmneparype curnan DIIP. (10" couu/
rpaMM), KOTOpHIN He HCUe3aeT Iocsae TepMHUYecKoH ob6paborku xo 200°C..

Hexonmst u3 juTepaTypHblX NaHHBIX [4, 5, 6] 1 CBOCTB Halllero MpoayK-
Ta, Mbl IpejjraraeM s NPOAYKTOB OKUCJEHHS CJIEAYIOUHEe CTPYKTYpHI:
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aKCHCpHM CHTaJJAbHAadA 4acThb

Peakuua oKucIeuys NHPOBOAMJAACL B H30NPONHJIOBOM CHHpPTE NpH YKa-
3aHHBIX Bblle KOHUEHTpauuax 9-amerunxkapbasosa.

B kauecTtpe HCTOUIIMKA H3JYUEHHS HCIONb30BAJCH TOJHBIN CIIeKTp Kce-
HoHoBoil Jgamnst JKC-1000, paGoratoumeil B pexuMe 3JeKTPHUECKOH MOIL-
Hocru 300 Barr. Temueparypa B oneitax nojauepxuBanachk B npegenax 40—
60°C. AnnapatypHoe odopMJeHHe peaKropa aHaJOTHYHO ONHCAHHOMY B
[3]. ITopaua xuciaopoaa B peaky#OHHBIH 00BEM OCYLIECTBJAAIACh HHTEH-
CHBHOI NIPOAYBKOIl BO3AyXa uUepe3 pacTBOp C ero OJIHOBPEMEeHHBIM Iepeme-
IMHBAHHEM MeXaHHUeCKOH MeNiaJiKoH; NPOTeKaHHe OKMCJIHTEJLHOH peaKUHH
ONIPOBOXKIAETCH OKpAalIMBAHMEM pacTBoOpa B KPACHO-KOPHUUHEBBHIH NBeT.

AHanHTHYeCKHIT KOHTPOJb 3a KOHIOM peakUHH OCYLIECTBJASJICA MyTEM
or6opa 1 cu’ mpobel 11 HajbHEHIIero CIeKTPOo(OTOMETPHUECKOTO Ompesesie-
HUsSl KOHLUEHTPALHM [POAYKTOB OKHCJAeHHs Ha npubope PIK-57 n0 mMomeH-
Ta, KOTJa KOHUEHTpAUHs IOCJAeIHUX He H3MEHsNach B TeueHHe yaca. OObIu-
HO 3TO He NpeBbIUano 3—4 yacoB. PabouuM cBeTOQHABTPOM IIPH H3MeEpe-
HUH KOHUEHTPAUUH NPOLYKTOB OKHCJACHHS OBl (PHIABTP C MAaKCHMyMOM IIpO-
nycxauug 420 um.

Insi paspeneHnss NPOAYKTOB OKHCJAeHHs Oblna NpHHATa clefylomias
cxema. M3 peaxknHoHHOW Macchl MOJ BAKYYMOM BOAOCTPYHHOTO Hacoca OT-
rousiocs 90% pacrBoputensi. 3areM OCTaBHIMHACA KOHUEHTPHPOBAHHBIH
pactBop ofpabateiBascs 10-kpatusiM o6bemom 40%-Hofl memodd, 4TO I0-
3BOJIJIO HE€PEBECTH B BOJAHYIO ¢asy NPOAYKTH OKHCJEHHA B BHJE coJeil,
a ocraBlinica 9-ametunkap6a3on, u3oMepsl W Kap6asosa BbNajajH B oca-
JOK. MaTOuHEI pacTBOP TEMHO-KOPHUHEBOTO LBE€Ta OT(HILTPOBLIBAJACA OT
ocajka u o6paGareiBajics 20%-HHIM pPacTBOPOM COJISIHOH KHCJOTH JO cJia-
60i1 KucJ0i peakuud. Ilpu 3TOM NPOAYKTbI OKHC/JAEHHS BhIlafaJH B OCafOK.
Ocanok OTOHILTPOBHIBAJCH, IPOMBIBAJCSH [AHCTHJJHDOBAHHOH BOAOH MO
HeHTpaJbHON peakuuy ¥ cywmics npu temueparype 25—35°C no nocrosH-
HOTO Beca.

HcxonHpie BelecTBa I CHHTe3a M NPOJAYKTHl OKHC/ACHMS XapaKTepu-
30BaJIHCh CJEAYIOIHMH NOKa3aTeNsiMHu.

9-aneTnaKap6a3o, MePeKPHCTANNHIOBAHNEIH U3 STAHONA, HMEN T. M.
74°C u He cojnepxkaJs lpuMeceir Kap6asona (1o xpOMaTorpaMme)

H30nponnaoBeiil cniupT uMen kBadubukanuio «HIIA».

ITpoAyXTH OKHCJEHHA — INOPOIIOK TeMHO-KOPDHYHEBOrO IiBeTa, TepMHu-
YeCKH HEYCTOHYHB ¥ He MMeeT YETKOH TeMIIepaTyphl IIaBJaeHHs (Hayajo
IJIaBJeHHs ¢ ONHOBPEMEHHBIM paajaoxenueM npumepHo npu 80°C 6uuio on-
peneseHo TePMOBECOBBIM MeTOJOM Ha JepuBatorpage).

[Tpoxykr XOpouio pacTBOpsercs B BOAHEIX PacTBOpax ILIeJOYeH, COIBI,
CHOHpTE, alEeToHe, XJI0podopMe, YKCYCHON KHCJO0Te, OYeHb IJ0X0 — B GeHso-
JIE M YeTHIPeXXJIOPHCTOM VIJIEpOoJe.
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[Tokasano, sro 1pn obsayueHnu 9-aneTuakapbasona B NPHCYTCTBHH
KHCJA0DPO/ia BO3AYXa ONHOBPEMEHHO 00pasyloTcs H3oMepbl 9-aueTHagapba-
30J1a H NPOAYKTH OKHCJIEHHS] ¢ XHHOHHMHHOBOH CTPYKTYpPOH.
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