H3BECTUS

TOMCKOTO OPJAEHA TPYJOBOI'C KPACHOI0O 3HAMEHH
NOJIMTEXHUYECKOTI'O HWHCTHUTYTA

Tom 163 1970

HCCAEJOBAHHUE B OBJIACTH XUMHH TIPOU3BOJHbLIX
KAPBA30/JiA
35. KucaoTHOoCTh Kapf6a3oJa M ero 3aMellleHHbIX

H. 1. )KEPEBUORB, B. I1. JIOITATHHCKUM

(ITpeacTaB/eHa HAaYYHO-METOLMUYECKHM CEMHHADOM OpTaHHUecKnX Kadenp
XHMHKO-TE€XHOJIOTHUECKOT0 (haKyJbTaTa)

[IposiBeHHe KUCAOTHBLIX CBOHCTB MMHHOTPYNIBLl KapBazoja H3BECTHO
NABHO H HCMOJb3YeTCs B NPAKTHKe, HANPUMep, /s BblAeseHHUs KapOaso.na
M3 CHIPOTO aHTpAlleHA METOAOM KaJH-TJIaBJACHHS.

Hast ocyliecTBaeHUST MHOTHX peEaKLWMH 3aMelleHMs BOJOPOIA HMHHO-
rpynnel Kap0asosa HeOOXOLMMO MNpelBapHUTE/IbHOE CO3JaHHE TMPOTOJHTH-
YeCKOro paBHOBECHS, CBSA3aHHOTO ¢ HOHH3aUMEl HMUHOTDPYINBI MO TUIY
gucsaoT. [IpakTHueckd Ba:KHBIMH NPHMEPAMH SIBJASIOTCS PEaKUHM aJKHJIH-
popauuss mo Crusency u Tarepy [!], BummampoBanue aueruaerom [2],
OKCHITH/IUPOBAHHE OKHChIO 3THjeHa [3] M T. m. 3HaHWe KMCJIOTHOCTH Kaj-
6a3ona MO3TOMY BaxHO s Bbibopa VYCJIOBUH MPOBENEHHA TaKHX
PEaKIHH.

KosnuecTBeHHAasT XapakKTepHUCTHKA KHCJAOTHOCTH Kap6aszona H ero
3aMELIEHHBIX MOXKET CJYKHTb TaKxkKe Mepol BAHSHHUA CTPYKTYPHBIX 0CO-
OeHHOCTeHl MOJIEKYJbl Ha CBOHCTBA HMUHOTDYIMLL

B pmoctynmmOil Ham JuTepaType, OAHAKO, Mbl He BCTPETHIH 3HAUEHH
KOHCTAHTBI KHCJOTHOH HMOHHM3allid caMoro kapf6asosa, XOTd U HMEKTCHd
BEJHYHHBl KOHCTAHT MOHM3AUHH Ajisi 3-Hurpoxapbascna [4] u 3,6-AMHHTPO-
kapbasona [5] — mOBOMLHO KHCABIX TPOMIBOAHBIX Kapbaszosa. Kpome
TOTO, HMeeTcsl PSAJ KOCBEHHBIX OIEHOK, BKJIOUAIIIUX H3YUeHHe BOAOPOIAHOI
cBaA3n MeronoM Y& cnexkrpockonuu {6], usyuenne UK cnextpos |[7, 8],
a takxe mposeneHHas IlareHimiTefiHOM oOleHKa akKTHBHOCTH Kapbaszoga
KaK KHCJOTHOrO KaTaju3aropa IpX aMMOHOJHM3e caHToHHHa [9].

[Tocnennsas pabora MO3BOJSET W3 H3BECTHOrO COOTHOUIEHHsT DpeHcre-
Ja MexXJy KOHCTAHTOH MOHH3aUHMH M KaTaJUTHYECKOH AKTHBHOCTBI® BbI-
YHCJAHTb KOHCTAaHTy HOHM3anuu Kap6azoqa. Ilpunsas pns opro-HuTpOdEe-
HOsa, (heHOJIa U OpPTO-HMTPOAHW/IMHA 3Haueruss pKa (B Boge) cootser-
creenHo 7,23 [10], 9,98 {10], 17,88 [4], nonyuum pasa Kap6asona 3HauyeHue
pKa, pasnoe 16,8.

Crnenyer noA4epKHYTb, OIHAKO, YTO 3Ta BeJHYHHA OCHOBBIBAETCH HA
HAONYyILIEHHAX TEOpPHH DpeHcTesna M MOMKeT HE OTpaxkaTh JAEHCTBHTEIBHOIN
KapTHHHL,

Tpyanocts mnpsiMoro omnpeneseHHss HCTHHHONH KOHCTAHTHI HOHHM3ALHH
Kap6asosa 3akJAYaercs B Majof ee BeJHUYHHE, UYTO BHI3BIBACT HEOOXO-
AHMOCTb TIOJIb30BAaThCA HEBOAHbIMH PACTBOPUTENSIMH U KOTOPBIX HeH3-
OeXHbl OTKJOHeHHS oT TeopHH bBpercrena. Hi3BecTHOH anbTepHATHBOM
MOXKET CJAYAKHTb HCIOJb30BAHHE HHIWKATODHOTO METOMAA, IpHYEM B 3TOM
cyyae BecbMa CYLIECTBECHHA NPHPOAA WHIMKATOPA, KOTOPBIH NOJKEH ObiTbh
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CTPYKTYPHO mojo0eH H3ydyaeMmOH KHCAOTe M BEJMUHHA KOHCTAHTH HOHH3A-
UK J0JKH4 ObITh OoTHeceHa K Boge. Haubosnee nmoaxoadAuiedl B 3TOM CMbi-
cjle CHCTeMOH MHJIMKATOpPOB AJs onpenenenus cuibel N-H kuciaor, a kap-
6a30J10B B UYACTHOCTH, MOMKeT CJAYXKHTb pPAJ HUTPOAHHIHMHOB H HHTPOLH-
(enunamuuop, uayuennbii Crioaprom c corpyasukamu [4].

B naHHOM cOOOIIEHHH TNPHBOLATCH pPe3yJbTaTbl ONpeJeJeHHA KHUCJIOT-
HOCTH Kap6as3oja ¥ ero 3aMeUIeHHBIX MHAMKaTOPHBEIM METOHOM C HCIHO/b-
soanuem uHAukatopo Cri0apra.

PesyabTaThl OnpeeJeH il cBefeHbl B Ta6. 1.

[TonyuenHbie pe3y/AbTATH CBHIETEILCTBYIOT O TOM, 4TO KapGaszosn
aBJsieTcsT JOBOJIbHO cjaboli KucJ0oTOH W 3HaueHHe ero pKa coraacyercs
¢ BLIUHCJEHHBIMH mo paHaeiM pabGorthi {9]. HMupon sBasercsa euie Oousee
c1a60il KHCJAOTOH, T. €. BBeAcHHe JONOJHUTETbHOH (EeHHJEHOBOH TIpyNIbl
B HHION ¢ o6pa3oBaHHeM Kap0a30Ja BbI3BIBA€T CHHXKEHHe BeJHunHbl pKa
amurorpynnet. C Ipyrofl CTOPOHDLI, TONLITKH HOHM3AaLMHM  AHPEHUTAMHHA
B NPHMEHEHHHIX HAMH CHCTEMaX He NPHBEJH K YCOexy, T. e. AH(eHHIaMHH
apaserca ropasfno Gosgee cjaboil KHCAOTOH, YeM HHIOJ. HnrepecHo, 4TO
sHaueHue pKa mupposia 61H3KO K COOTBETCTBYIIUEH BeNWYHHe 1/ KapGa-
30013, XOTA W Heckoabko MeHblle. CrefoBaTeNbHO, 1O BO3PACTaHHIO KHC-
JOTHOCTH Kap6asoq ¥ 6JxKafilline e€ro CTPYKTYPHbIe aHaJOrH COCTABJIAIOT
pAL:

aubenuaaMui<HHI0a< Kap6as3oa<THppoJL.
[Ipu n3yyeHHH NpPOTOHO-JOHOPHOH CIOCOGHOCTH NPH o6pa3oBaHUH BOMAO-
PONHOH CBsI3H MeTOROM Y® CNEKTPOCKONHH MOMKHO COCTaBHTb caenyonHi
ps:
qudennnamun < muppoa < 2-mernaunjon < kapbazoa [6].

C apyrofi croponbl, B paGore [11] mpn u3yueHuH CTeMeHH IpOTOHO-AOHOP-
HOII CHOCOGHOCTH Ppa3JHuHBIX coenuHeHuii merogom MK cnexrpockonuu
COCTABJEH  CJIeLyIOIUHA  PAI NUPPOJ >UHA0A >Kap6asoa >audeHuna-
Muu. Kpome Toro, HafiieHo, 4To CNOCOGHOCTb YKa3aHHBIX BEUIECTB K aBTO-
accolMalMk yBejuunBaeTca B oGpaTHOM mopsake. IlpuOmuxenHbie 3Ha-
yenns pKa, naiinenHsle Mak-HBeHowM, TakxKe COIJacyloTCsi € pesy/bTaTraMu
nocaenneir paGors [12]. IlosoxeHue XapaKkTepHCTHYECKOH I10J10CHl  TO-
TJIOLIEHUS] aMHHOTPYINBI MOXET CJIYXKHTb Mepoi ee KHCIOTHOCTH. B pabo-
te [7], maHHBle KOTOpOl COrJIACYIOTCSt C Pe3y/abTaTaMH, MHOJy4CHHLIMH
A. E. Jlyukum u E. H .Fouuaposoin [11], nafifeno, uTo MaKCAMYM MOJOCDL
MOTJIOIIEHASI CMelllaeTcsi B CTOPOHY OoJiee HM3KMX 4acTOT B PAAY: BHPDPOJT,
aHpoJ, Kap6asous, AHdeHHIaMHUH,

VUuTHIBAH, YTO H3y4YeHHe MPOTOHO-IOHOPHOH AaKTHBHOCTH HAOG/IONEHH-
eM XapaKTepPHCTHUECKOH [O0JIOCH IOTJIOUIEHHs Gojlee HaNeXHO, YeM HC-
nonbsopane Y® cmexrpockonuu [13], cnemyer cuuTaTth, 4TO HabJionae-
Masi kucaoTHoerb N-H rpymmel B M3yYEHHBIX CO@JHHEHHSX JHUIb NPUOIH-
KCHHO COMVIACYeTCsl C TIPOTOHO-JOHOPHOH CMOCOGHOCTBIO TMpPH 0OpasoBaHuH
BOJIOPOJHOH CBSI3H.

Us rta6ammst 1 cnemyer, uto 3nauvenns pKa kapOasoma  J0BOJIBHO
CHJIbHO PA3/HMYdIOTCAd NPH HCIOJb30BAHHHM ALETOHA H auMmeTtnadopmamMuaa
B kauectBe pactBoputens. Ciaepyer OTMETHTb, UTO B aUETOHE IMOJ JefcT-
BHeM LIeJOYH MCIOJAb30OBAHHBI HHAMKATOD HOHH3HPOBAH JIHIIb B Masok
crenedn [menee 10%], uro ¥ BHI3BIBA€T OTK/IOHEHHA B ONpPEACJNCHHAX.
[ostomy 3nauenume pKa xap6asona, onmpejejeHHOe B aueToHe NpH TOMO-
Il OpPTOHHMTPOAHWJIMHA, CJAeIyeT CYHTaTb JHIIb npubAH3UTENBHON BEJIH-

YUHOH.
Kacasch BJIHSHHSA 3aMecTHTeNell B siApe Kap$a3oja Ha KHCIOTHOCTDL

UMHHOIDVIIB, MOXHO OTMETHTE, 4YTO KHCJIOTHOCTH Kap6asona U ero 3a-
MEIIeHHbIX YHOBH(é_’EBOpHTEﬂbHO {KOppeaupyeTcs YpaBHCHHEM TammeTa
C HCNOJb30BAHHEM O KOHCTAHT (IIJ'ISI 3aMelllcHUS B napa-nonox{enﬁe), MnpH-
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yeMm JJIsi AU3aMelleHHHX B 3 U 6 MONOKEHHH BJHSHHE KOHCTaHT 3aMeCTH-
Tenell agJHTHBHO.

M3 3TUX JaHHBIX 3HAueHME pPEaKUHOHHOA KOHCTAHTBl paBHO +2,42.
Takass BeJHYHHA PEaKLHOHHOH KOHCTAHTbl yKa3blBA€T Ha JOBOJALHO BBICO-
KYI0 CTeleHb CONpAMEHHS PEaKLHOHHOrO UEHTPa ¢ 3aMeCTHTeNeM,

JKcnepUMEHTANIbHAA HaCThb

Anmaparypa u MaTepHaJbl

Hsmepennss mpoBoauauch Ha sjaekrpodorokanopumerpe PIK—H-—-57,
HMeIoUleM y3KomnoJiochie (GuabTphl, NO3BOJNSIOLIHE  HaleXHO BHACALTL
NOJIOCHl TMOTJIOUIeHHs] AHWOHA HHAMKATOpa.

MHauKaTOpPE HCNOJAb30BAJUCh PEAKTHBHLIE, MAapKU «YHCTLIA» H Iepe-
KPUCTA/JIH30BbIBAJANCh K3 TOAXOASLIETO pPacTBOpPHTENd 10 HOCTHXKEHHs
JUTEPATYPHbIX TOYEK TJaaBJAeHHA. 2,6-AUXJA0p-4-HHTPOAHUJHH CHHTE3HPO-
BaH XJOpPUPOBaHHeM 4-HUTPOAHW/IMHA M OUHIIEH HepexpucTajIH3auuen
IOCJe10BATENbHO H3 alleToHa W crupra fo 1. mia. 195°C. Kap6ason ouniiex
[OBTOPHBIMH MEpPEKPUCTANJIH3AUUSIMH DEakTHBHOro kKapbasoJsa M3 alleTOHA
no 1. mia. 246—247°C. 3-xnopkap6asoa, 3,6-auxgopkap6aszon, 3,6-nuGpom-
kap6a3os — cuHTe3HpoBaHbl mo {15] U MMelT JuTepaTypHbIe TOUKH IJIaBJC-
nus. 3,6-nuauerunkap6ason npegocrasied M. M. Cyxopoc/ioBo#l, 3a uto aB-
TOPBI BHIPAXKAKT el CBOW NMpH3HATeabHOCTh. [Toayuen no [18] ¢ 1. . 232°C.
Cnupr stuiosbiii — «pekrupukat» (96%), emnkoe kKamau, aIeToH — «4ga»,
AAMETHADOPMaMU — «UHCTBIH»,

Mertoauka usmepenuit pKa

B sBni6panHoM pacTBOpHUTENE ONpeNeNsioT KOI(Q@HUHEHT MNOoraleHus
aHMOHA MHAMKATOPAa, UOHU3UDPYIOLIErOCs MOJ JeHCTBHEM CIHPTOBOTO €IKOr0
kanu. KOHCTAHTY HOHH3AUWM HU3yuaeMOW KUCJAOTHl BBIUHCASIT, H3MepAi
ONTHYECKYI0 IJOTHOCTb PAaCTBOpa, COAEpKAllero H3BeCTHbie KOJHUeCTBa
KHCJOTEl, MHAWKATopa W eakoro kanad. [Ipm HcnosnbzoBanum B KauecTse
pacTBopuTeseil alleToHa U JAUMETHI(POPMaMHAa KOJHYECTBO CIHHPTOBOIO
€/IKOI'0 KaJy OCTABJSIOT MOCTOSIHHLIM, @ BapbUPYIOT KOHIIEHTpallHio H3yua-
€MOH KHCJIOTBI, TAK KaK COCTaB PAacTBOpPA BJHseT Ha OCHOBHOCTb IIPH MOC-
TOSIHHOH KOHUeHTpaltiu menaoun. CoGTHOHIeHHe CIHPTOBOTO PacTBOpa elKo-
ro KajH H JApyroro pactBopurenas BHOUpaioT Tak, uTolel obecrneunTh HEOSH-
XOAMMYIO0 OCHOBHOCTB CHCTEMBI H €€ TOMCTEHHOCTh, YTO ONpEeReJsIOT npeasa-
PHUTEJbHBIMH ONBITAMH. B 0OCTalBEHOM MeTOAMKAa COOTBETCTBYET PeKOMEH[0-
BaHHOH B JuTepatype [10].

B xauectBe nmpumepa HHXKe NPHUBOJIHTCH OmHcaHue onpereneduss pKa
3,6-mnanernsnkapbasoana.

1. OmnpeneneHne MoJSIpHOro Kos(h{@HuILHMeHTa IMOralleHHs HHIHKATOpAa.
B kauectBe uHAHKaTopa ucnoabsywor, 2,4-nquuutpogudenunamun (pKa-13,84
[4]). B mepnyo konby Ha 25 M4 BHOCSAT D MA CIHPTOBOTO PACTBOpAa HHIH-
katopa koHueHrpanuer 0,2-10 3% mons Ha JHTP, TepeMeHHbIE KOJIMYECTBA
cnuproBoro pactsopa eakoro xaau (0,5 H.) W sTaHon mo MeTku. Mamepsiior
ONTHYECKYIO TWIOTHOCTh Ha ¢uabTpax 1—4 B kioBere toamuuoi 1 cu. Pacr-
BOD CPABHCHHSA OTJAHYAETCs] OTCYTCTBHEM WHAWKaTopa. PeayabraThl HaMmepe-
HHH npexactaBjedsl B Taba. 2. CuuraeM, 4YTO ONTHYecKass IJIOTHOCTb,
H3MepeHHasa Ha NepBoM (PHUABTpe, OTBeyaeT HeHUGHU3HPOBAHHOH MOJEKYJIE,
a Ha derBepToM — aHHOHY. O6palboraB moJyyeHHLlE AaHHblE METOIOM Ha-
HMEHBUINX KBaJApPaToB H MNOJYYUB YypaBHeHHUe, CBs3bIBAIOLIee ONTHYECKYIO
IJIOTHOCTb Ha MepBoM Puabtpe (y) ¢ ONTHYECKOH IJIOTHOCTHIO HA UETBEPTOM
¢buabTpe (X,) HaxomuM, uto npu y—0 (ycJOBHe TONHOH HOHHM3ANHH),
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x—1,034, T. e. MOISIpHBIH KO3 GdUIMEHT aHWOHA, E ;, HalifeTcsi W3 ypaBHe-

R 4
T i@%i = 25850.

2. Onpenenenue pKa.

B Mepuyio xonby Ha 25 ma [06aBJAOT TepeMeHHBIE  KOJHYeCTBa
coupTOBOrO pacrBopa (konueHtpauusa l-10~-2 moas/a) 3,6-1ManeTnn-xap-
6azona, b5 Ma pacrBopa, 2,4-muHUTpOAMDEHHIaAMUHA  (KOHLCHTpAIHsI
0,2:10 =3 moavfa) u 0,10 m2 0,5 H cnupTOBOrO pacTBOpa €IKOr0 KajaH H

Tabnvna 2
OnpejeneHne MONAPHOrO Ko3(pduuHeHTA norameHHs 2,4-ZHHHTPOAH(EHHIAM HHA

Konnentpauus KOt s o |0,004{0,012] 0,02 |0,04]0,05|0,10]0,2 0,30
KioBeTe T-3KB/J

OntHueckas NAOTHOCTH
Ha (urbTpax

1(360 rM) 0,57570,496 | 0,435 0,428|0,383 0,370/ 0,324 {0,301 | 0,300
2(413 Hm) 0,200]0,250|0,297 10,367 | 0,450 | 0,485 0,555 0,620 | 0,640
3(453 HM) 0,060(0,115|0,170 {0,233 | 0,329|0,360{0,415| 0,480 0,467
4(508 uwm) 0,00 [0,058|0,120|0,181]0,285|0,305]|0,376|0,430| 0,435

cnupt no MmetkH. IlapansnenbHo roToBAT pacTBOp CpaBHEHHS, OTJHYaOLUKH-
¢l OTCYTCTBHEM HHAHKaTopa. VaMepeHHs mpoBOASiT B KIOBETE  TOJHIMHOMN
3 cM Ha 4 PuneTpe (83aHMO3aMellaeMOCTh KIOBET NmpoBepeHa). Briuncaenus
NpoBOJAT 10 opmy.e
pKa = pKaunn + Ig % —lga, (10)
rae pKaunng = 13,84
[HA] u [A-] — crexuomeTpuyecKde KOHUEHTpPAIlMH HEHOHH3HPOBAHHOH M
HOHU3HPOBAHHON (POPM KHC/IOTHL COOTBETCTBEHHO.
@ — OTHOLIEHHE KOHLEHTPAUUH HEHOHHU3HUPOBAHHOH GOpPMBI MH-
JIHKaTOpa K KOHIEHTPAalUH HNOHH3HPOBAHHOH (OPMBL.
[Tonyuennnie pe3yabTaThl J[ABYX CepPHH H3MepeHHH IIPeACTABJEHbI
B Taba. 3.

Tadn
Onpenrenenne pKa 3,6-nnauvernakap6asona
Cepus [ Cepusa Il
HA -10-3 A- o o
MOJB/I MO NTHYECKad NTHUEeCKada
/ A6/ NJAOTHOCTb PKq MJIOTHOCTL PKa
3,5 0,002 0,120 12,65 0,113 12,56
3,0 — 0,130 12,58 0,123 12,63
2,5 —— 0,145 12,53 0,130 12,58
2,0 — 0,164 12,46 0,133 12,49
1,5 —_ 0,172 12,21 0,134 12,56

Cpepunit pesyabtar: pKa = 12,51
Tounoctb ompegeneHudt pKa B apyrux caywasx cocrasasier Takxke-+0,25.

BriBoIbI

OnpeneneHel KOHCTAHTH HOHH3aUHMH HHA0JA, Kap0a3oaa M HEKOTOPHIX
€ro NPOU3BOJHBIX MO THNy KHCI0T. OOHapy:KeHa yAOBJIETBOPHTENBHAS KOP-
pessuHsa KHCIOTHOCTH HM3y4YeHHBIX Kap0asosop ypaBHeHuem I aMmMera.
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