Hawnocucmemu, Hanomamepianiu, HAHOMEXHON02iT © 2013 IM® (IacTuryT MeTanohisuKu
Nanosystems, Nanomaterials, Nanotechnologies im. I. B. Kypatromosa HAH Ykpainm)
2013, r. 11, Ne 1, ce. 173-192 HanpykoBaHo B YKpaiHi.
DoToKoMiIOBaHHA JJO3BOJIEHO

TiIBKY BiAMOBiAHO M0 JrimeHsii

PACS numbers: 64.75.Bc, 82.30.Vy, 82.35.Np, 82.45.Wx, 82.80.Fk

3axoHOMepHOCTH pacTBOpeHus (Qysiepena Cg,
B MOJMMETUI3aMeIEHHBIX 0eH30J1a

H. C. Auukusna, /1. B. Illyp, C. }0. 3arunaiuenko, O. fI. Kpupymienko,
M. A. ITonuimyxk, JI. JI. Yum6Gait

Hucmumym npobaem mamepuanogedenus um. . H. @panyesuva HAH YipauHrb,
ya. Kpocuncarnosckozo, 3,
03142 Kues, Yxpauna

IIpomecc pacTBopenus dyiiepera Cqy B IOJINMeTHI3aMeIIEHHBIX OeH30J1a pac-
cMaTpUBaeTCA KaK pPeaKIud MeKMOJIEKYJIAPHOTO T-TOHOPHO-aKIEITOPHOTO
B3aUMOIENCTBUA, IPUBOAAINAA K 00pa30BaHUI0O KOMILJIIEKCOB C IIEPEHOCOM 3a-
pAfa T-TUNa, YTO MO3BOJIMJIO OTKPBITH 3aKOHOMEPHOCTH PACTBOPEHUA (DyJLiie-
pena Cg, B momuMeTnsi6eH301ax. OTKPHIT TT-3J1€KTPOHOAKITEIITOPHBIN «3(hGheKT
rpynnsl —CHj B mema-nosokeHUn» apoMaTHUUECKOro aapa. Paspaboran meton
pacuéra pactBopuMocTHu GyaepeHa Cy, B IOJIMMETHI3aMEIEHHBIX OeH304a.
YcTaHOBJIEHO, YTO M3MeHeHHe pacTBopuMocTu (yiiepena Cg B IosuMe-
TUI0EH30JIaX TIPU «BBeqeHUU» (Uau «BhIBegeHUU») CH,-rpynn B 6eH30JIBHOE
ARPO HE 3aBUCUT OT UMEIOIUXCA yiKe B IOJINMETUIOeH30JIe KOJIMYeCTBA U pac-
nonoxkeHuss CH;-rpynn. Jano o6bAcHeHMe HUBKOM PACTBOPUMOCTH (QyJiaepe-
Ha Cgy B OPraHMYeCcKuX PACTBOPUTEISAX.

IIpouec posunnenua ysnepeny Cq, B HOJIiMeTHIZaMilIeHNX OEH30JIy PO3TJIA-
IaeTbCcA AK pPeaKIid MiKMOJEKYJAPHOI T-AZOHODPHO-aKIIeIITOPHOI B3aemopiil,
AKa IPUBBOAUTH O YTBOPEHHS KOMILJIEKCIB 3 IIEpeHECeHHAM 3apsany T-TUITY,
10 YMOKJIMBUJIO BiIKPUTHU 3aKOHOMipHicTh po3unHeHHA (Qyraepery Cg, B I0-
JiMeTnabeHzo0axX. BigkpuTuii n-eJleKTpoHOAKIennTOpHu «edekT rpynu —CH;,
B Mema-TOJIO}KEeHHi» apoMaTUYHOTO Axpa. Po3po6iieHO MeTOny PO3PaxyHKY
posunHHOCTU (yinepeny Cq, B moJdiMeTHI3aMillieHux 0eH30y. BecTaHoBIeHO,
110 3MiHa posunHHOCTHU (hynepery Cq, B moTiMeTUI0€H30IaX IIPU « yBEIEHHI»
(abo «BuBemenHi») CH;-rpyn y 6eH30JIbHE PO HE 3aJI€KUTD BiJ HAABHUX BiKe
B moaimerunbensosi Kinmbkocti Ta posramyBaHHa CHg-rpyn. IaHo
po3’siCHeHHs HU3bKOI posumHHOCTH (ysiepeHy Cg, B OPraHiuHUX PO3UMHHU-
Kax.

The process of fullerene Cg, dissolution in polymethyl-substituted benzenes is
considered as a reaction of intermolecular n-donor—acceptor interaction lead-
ing to the formation of charge-transfer complexes of n-type that allows re-
vealing the regularity of dissolution of fullerene C4, in polymethylbenzenes.
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The m-electron-acceptor ‘effect of —CH; group in the meta-position’ of the
aromatic ring is revealed. The method for calculation of the C4, fullerene sol-
ubility in polymethyl-substituted benzenes is developed. As ascertained, the
change in the solubility of C4, in polymethylbenzenes at the ‘introduction’ (or
‘breeding’) of the CH;-groups in the benzene nucleus does not depend on the
already existing number and arrangement of the CH;-groups in polymethyl-
benzene. An explanation for the low solubility of fullerene Cq4, in organic sol-
vents is presented.

KaroueBrie cioBa: pymepeH, MOJIUMETHI3aMeIIEHHBIe O€H30JIbI, 9PMEKT Me-
TUJILHOU TPYIIIILI, PACTBOPUMOCTE MOJIEKYJIBI Cgy, TM-2JI€KTPOHOAOHOPHAA CH-
Jila, ypaBHEHUA PAaCTBOPUMOCTHU.

(ITonyueno 25 sneaps 2012 e.; nocae dopabomrxu — 1 mapma 2013 2.)

1. BBEJEHUE

1.1. CymecTByIomue moaxXxoabl PacCMOTPEHHS MeXaHH3Ma pacTBOpe-
HUA MoJieKyJa (pymaepena Cg,

PactBopuMoOCTh hyJIIepeHOB SABIASETCSA IPEIMETOM MHOTHX HCCJIeI0Ba-
Huii. HaxkomieH sHaUNTEJAbHBIN OAHK JaHHBIX II0 PACTBOPUMOCTHU (Y.JI-
aepeHa Cgy B PACTBOPUTEISAX, OTHOCAIIUXCSA K PA3JIUYHBIM KJIacCaM XU-
MUUYECKUX COeIUHEHUH. B GOJBITMHCTBE CJIyUaeB IIPOIecC PACTBOPEHU T
Cso PaccMaTpuBaeTcsa B paMKax npasuia «Ilogo6Hoe pacTBOpseT momo0-
Hoe». B KauecTBe haKkTOpa MOL00MUS pacCMaTPUBAIOTCA Pa3JINUHbIE (DU-
3UKO-XUMUUYECKHe cBoiicTBa BemlecTBa [1-3]. OTMeuaeTcss OTHOCUTEb-
HO BBICOKAaA pacTBopuMOCTh Cg, B apoMaTHUYeCKUX yriaeBogopomax. Ox-
HAKO, CXeMy BJIUSIHUA T'PYIII, 3aMeIaloInX BOIOPOI B MOJeKyJie OeH-
30J1a, Ha pacTBopuMOCTh Cg, HAMiTH He yaajgock. B paborax [4, 5] BImOJI-
HAJUCH ITONCKY KOJNUYECTBEHHOM 3aBUCUMOCTHY CTPYKTYPa PaCTBOPUTE-
Js1 — pacTtBopuMOCTh (ysiepeHa Cqo. Ecam mjma HeKOTOPBIX coemmue-
HUU HalAeHbI IIPOTHO3UPYIOINME IapaMeTpPhl, TO I adudaTiyecKux u
apoMaTUYeCKUX COeAWHEHUU, SABIAIOIMUXCA Hanbogee CUIBHBIMU pac-
rBopureaamu Cgqy, coeaaTh 3TOTO He yaajgoch. B pabore [6] nna HaxoxK-
IeHWs YHWUBEPCAJBLHOTO IapaMeTpa, IIPeacKasbIBalOIIero pacTBOPHU-
mocTh Cgy, MCIOJIB30BAJICA TPeXIIapaMeTPUUYeCKUH moaxo XeHceHa [ 7,
8] — paccumThIBaIOTCA TPW BUAA MOJIEKYJISIPHOTO B3aMMOIEHCTBUSI:
IUCIIEPCUOHHOE, IIPIMOE 3JIeKTPOCTATUYECKOE B3aUMOIECTBIE 1 BOJO-
poaHas cBA3L. B pesyabTaTe morcKa ObLI ompeaesieH coctaBHou «Ilapa-
meTp cpoacTBa» — umcyo RED, KoTopoe npepjiaraercs I KaueCTBEH-
HOH OIleHKU pacTBopuMocTu Moaekys Cgo PacTBopuTe s cunraerca xo-
pomiuM, ecsiz ero uncyio RED meHbITe e TMHUITHI.

BrimosiHeHHBIN HaMU aHAJIW3 TaHHBIX 0 PACTBOPHMMOCTH MOJIEKYJIBI
dynnepena Cyz, MOKA3LIBAET, UTO IIPABUJIO «IIOZOOHOE PACTBOPSET II0-
IobOHoe» He Bcerma padboraer.
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Hanpumep, Hanboabinas pacTBOPUMOCTL MOJIeKYabl Cg, HabMIOMaeT-
cf B apOMAaTHUYECKUX YIJIEBOJZOPOLAX, UTO HAXOAUTCS B COOTBETCTBUU C
asTuM Tesucom. OQHAKO, CYIECTBYIOT 1 IPyTrue IPUMephbl, B HEKOTOPHIX,
HeapoMaTHUECKNX PAacCTBOPHUTENAX, TaKux kKax CS,, rajgoreHcomepska-

TABJUIIA 1. PacrBopumocts Cgy, ImOTEHIIMANBI MOHU3ALUU U IUIIOJIbHEIE
MOMEHTHI B IIOJIMMETHUIOEH30/IaX.

o PactBopuMocTh IloTeHIIMAILI MOHU3A- Mumosmsie
" | ITomumetunbensousl (byrneperHa Cqp,| MM DOIMMETHI3AME-
n/m 1 .. MOMeHTHL D
MTI-MJI HIEHHBIX OeH30Ja 5B
1. Bensox 1,50 9,24 0,00
2. 1,3-IumernabeH30.J 1,50 8,56 0,37
3. L35 1,50 8,39 _
TpumerunbeH301
4. Tonyon 3,00 8,82 —
5. L2.8 4,50 8,39 _
TpumernnibeH301
1,2,3,5- *
6. TeTpaMeTHI6€H30I 4,50(8,94) o o
7. 1,4-NumeTnnOeH30JT 6,00 8,44 0,00
8. 1,2-IlumeTnnbeH30J1 9,00 8,56; 8,45 0,62
9. L2,3,4- 9,00 (5,8)" 8,10 —
TeTpameTni6eH30.I
L.2.4- 18,00 8,50 —
TpumeTna6eH301

TABJINIIA 2. ComocraBiieHre KaueCTBEHHBLIX U 9KCIEPUMEHTAJbHBIX OIle-
HOK pacTBopuMocTeil GyiiepeHa Cy, B MOIUMETHIOEH30IaX.

KauecTBennas onenka | PactBopumocTs
Coenunennusa —C(sp®)-Hal | RED PacTBOPUMOCTH moseKyJ Cgp,
mouseKyJibl Cg, mr-mr !

1. Bensoun 1,015 >1—Bad 1,50
2.1,3,5-Tpumernidbenson 1,182 >1— Good 1,50
3. Toayoa 0,970 <1—Bad 3,00
4.1,2,3,5-Terpamerundenson 1,008 =1 — Good 4,50"(20,8)
5. 1,4-TumeTna0eH301 1,030 >1 — Good 6,00
6. 1,2-TuMeTnI6€H30I 1,094 >1— Good 9,00
7.1,2,3,4-Terpamernnbensona 0,954 <1 — Good 9,00" (5,80)
8.1,2,4-TpumeTni0eH30.JI 1,090 >1— Good 18,00
9. CS, 1,006 ~1—Bad 7,90

ITpumewanue: “PaccunTanHble B HacToAIel paboTe sHaueHus pacTBopuMocTu Cg.
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e aJKaHbl, pacTBOPUMOCTE Cg, BBIIIIE, UeM B 6eH30Ie.

OTCyTCTBYeT KOPPENAIna MeXIy pacTBOpuMOCThio Cq, M IMOTEHIIHA-
JaM¥ MOHU3AIINY PACTBOPUTEJIEH, a TaKiKe UX MTUIIOJbHLIMU MOMEHTA-
MH, UTO BUTHO U3 JAaHHLIX, IPUBEIeHHBIX B Ta0. 1.

ITockoabKy B HacTosIell paboTe paccMaTpuBaeTCA PACTBOPUMOCTD
Cso B momumeTusndensonax (IIMB), nis comocTaBieHus B Tada. 2 mpuBe-
nenbl 3HaueHuss RED, kauecTBeHHadA orieHKa pacTBopumocTu Cgy, 1 9K C-
mepuMeHTaJbHbIe TaHHBIe 0 pacTBopuMocTu Cgo. VI3 maHHBIX, IPUBE-
JeHHBIX B TA0JIHIlE 2, BUJHO OTCYTCTBHE KOPPEIAINI He TOJbKO MEXKIY
Beauunuoit RED u pactBopumocThio Cyy B mMoamMeTHJI0€H30JaX, HO
Tak:Ke MeKIy mpeliaraeMbIMU KaueCTBeHHBIMU ITapaMeTpaMU OIMeHKH’
pactBopuMocTH Cg.

Muorue acnexkTsl pacTBopuMocTHu Cqy 10 CUX IIOP He HAILIN 00bACHEe-
HUs, He HaWJeH YHUBEPCAJbLHBIN IIPOTHO3UPYIOINI IIapaMeTp PacTBO-
psAroIeii CIOCOOHOCTH PACTBOPUTEJICH.

Hawubomnb1iee KormuecTBO JaHHBIX II0 pacTBOPpUMOCTH (yJIepeHa Io-
JYYeHO B apOMaTUUYECKUX YIJIeBOIOPONAX, OTHOCSIIUXCS, IIPU STOM, K
JYyUYIIUM pactBopuresam ¢yaeperna Cqo. Onmakro, He HalieHa 3aKOHO-
MEPHOCTL MeKJIYy CTPOEHMEM MOJIEKYJ HOJUMETUJIOEH30JI0B U PACTBO-
puMOCTBIO B HUX Qyaepena Cg,.

1.2, Paab1l JOHOPHOM CHJIBI MOJIMMETUI0€H30/I0B

B npexpraymiux mamux padorax [9—11] 66110 mOKasaHo, UTO pacTBoOpe-
Hue pynaepena Cgy B MOHO3aMeIleHHBIX O€H30JIa TPOTEeKaeT II0 PeakIluy
MeKMOJIEKYIAPHOTO JOHOPHO-aKIIEIITOPHOTO B3aMMOAEMCTBUSA C mHepe-
HOcOM 3apsana. [losToMy JJOTMYHO OBIJIO MPEAIIOJ0KUTE, UTO II0 TAKOMY
JKe MexaHu3My IPoucxonuT pactBopenue Cgy U B MOIMMETHI0€H30IaX.
ITonTBep:KAeHMEM BBICKA3aHHOTO IIPEIIIOJIOMKEHUS SIBJIAJIOCH ObI CyIIe-
CTBOBaHIE KOPPEJIINNN MEXAY 3HaueHuaMu pactBopumocTu Cq, U I0-
HOPHO CUJION MOJIEKYJI 9TUX PACTBOPUTEJIEH.

OJIEeKTPOHONOHOPHAA CUJIA TOJIMMETHUIIIPOU3BOIHBIX OEH30JIa IITTPOKO
HMCCJIeI0BaANACh PASIUYHBIMU PUBUKO-XUMUUeCcKuMUu Metomxamu. Cyiie-
CTBYIOT PSAABLI TOHOPHOM aKTHUBHOCTH MOJIEKYJ apOMATHUYECKHX PaCTBO-
puTeseii, omuparIiueca Ha JaHHBLIE IO SHEPTUU CBA3U KOMILIEKCOB,
KOHCTAaHTaM PAaBHOBECUS, CMEIIEeHUIO CIIEKTPANLHBIX IIOJOC HPU KOM-
IIeKcooOpasoBaHuM 1 Ap. HasBaHHBIE XapaKTEePUCTUKU OOBIYHO KOppe-
JUPYIOT MeXIY co00ii. OMHaKO 3TU OIleHKY B M3BECTHOM CTEIIeHU YCJIOB-
HBI, T.K. Ha XapaKTEePUCTUKU JOHOPHO-aKIIEITOPHBIX B3aMMOIEHCTBUHI
BIUAIOT MHOTHE (PaKTOPHI, U IIOCJIEeA0BAaTEeIbHOCTL JOHOPHBIX CBOWICTB B
PAIY MOJIEKYJI MOKET M3MEHATLCSI B 3aBUCUMOCTH OT TOTO, IIO0 OTHOIIIEe-
HUIO K KAKOMY aKIIeITOPY 9JeKTPOHOB 3TU CBOMCTBA OIIeHUBAIOTCA.

B pa6ore [12] mosyueH pA yBeIUUYUBAIOIIECsT OCHOBHOCTH ITOJIUMe-
THUJI6EH30JI0B 10 IOJIOMKEHUIO ITOJOCKHI IIOTJIONIeHA B ¥ P-creKTpe KOM-
IJIEKCOB METHJINIPOM3BOMHLIX OeH30Jia ¢ MomoM. B KasKaoM pAXy IO
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Ha3BaHNEM COeJUHEHUS IPUBeJeHbl 3HAUEHNS PACTBOPHUMOCTH (yJie-
pera Cgy B MIMJI '

Bensoxa < Toayouxn < 1,4-Humernnbenson = 1,2-Iumernnbemnsos <

(1,5 mr-mar t) (3,0 mr-vur t) (6,0 mr-m?t) (9,0 mr-mat)
<1, 3-Numerunbensona <1, 3, 5-Tpumerunbenszos (Me3UTHUIEH). (1)
(1,5 mr-mort) (1,5 mr-mort)

IIpencraBiieH psig JOHOPHOI CHJIBI MOJNMETHAINPOU3BOAHBIX OeH30JI1a
[13], koTopas olleHMBaeTCs 10 KOHCTAHTAM PaBHOBECUS peakIiuu obpa-
30BaHNA KOMILIEKCOB, rae 1,3,5-TpUHUTPOOECHB0JI CAYIKUT 3JeKTPOHO-
aKIIeIITOPOM, & APOMATUUYECKHUH YIIeBOLOPOI — 3JIEKTPOHOLOHOPOM:

Benszon < 1,3,5-Tpumernnbesona < 1,2,4,5-TerpameTniOeH30JT <

(1,5 mr-mrt) (1,5 mr-mat)

< Ilenramernibensos < 'ekcameTna0eH30I. (2)

AHaTorMUYHLIN PAJ JOHOPHOI CUJIBI IIOJIUMETHI0EH30/I0B O0OHAPY KeH
npu GOTOXJIOPUPOBAHUM YIJIEBOJOPOLOB B apOMATUUYECKUX PACTBOPU-
TeJAX, IPUYEM HJIET PeYb O JOHOPHO-aKIEIITOPHLIX KOMILIEKCAaX, CTa-
OMJIBLHOCTh KOTOPBIX IIOBBIIIAETCA C OCHOBHOCTBHIO ApPOMATHUYECKUX CO-
eIWHEeHUH ¢ cOOJII0IeHeM CJIeyIoleil mocaenoBaTeabHocTu [12]:

Bensoa < 1,4-ITumernndenson < 1,3,5-Tpumernnbernsos (Me3UTUIIEH) <
(1,5 mr-mrt) (6,0 mr-mat) (1,5 mr-mat)

<1,2,4,5-Terpameruibenso < IlearamerTnnoen3os < 'ekcameTna6em30.1.(3)

Bce Tpu psiga [OHOPHOM aKTUBHOCTU MPAKTUYECKN OSUHAKOBEIE, OJI-
HAKO, B KaKIOM PALY IIPEICTABJIECHBI He BCe M30MeDhl IOJINMEeTHI0eH-
30J10B. Kpome TOro, BO BTOPOM U TPETHEM PANAX CTOAT COENUHEHIS
1,2,4,5-TreTpaMeTnJI0€H30JI, TEeHTAMETUJIOECH30J U TeKCaMeTHJIOeH30.I,
UMeIOoIe TeMIepaTypy miaaBiaenud Boimnie +53°C. CiemoBaTesnbHO, pe-
AKIIMH BBIMOJHAJINCE MPU (PUSUUECKUX YCJIOBUAX, OTIUUYHBIX OT Te€X, B
KOTOPBIX mMoJy4eHbl pactBopumMocTu Cgy. M, 4TO camoe riiaBHOE, BO BCEX
Tpex psgax COeqUHEHUS CTOAT B IMOPSIKE YBeJIUUEHUSA UKNCJIA METUJIb-
HBIX T'PYNI B 0€H30JHbHOM KOJIbIE, T.€., COTJIACHO COBPEMEHHBIM IIPe/-
CTaBJIEHUSIM, B IOPALKE POCTA JOHOPHOM CHJIBI IOJIUMETHIOEH30JI0B.

Ecau npunarts, uTo pacTBopenue Qyiiepena Cqy B IOJIUMETHIIPONS-
BOJHBIX 0€H30JIa IIPOUCXOIUT M0 PEAKIINU MEXMOJIEKYJIAPHOI0 TOHOP-
HO-aKIIeIITOPHOr'0 B3aMMOIelCTBUs ¢ 00pa3oBaHueM KOMIIJIEKCOB C IIe-
PeHoCcOM 3apsAna, B KOTOPBIX JOHOPAME SABJISIOTCA apoMaTUYeCKHUe yr-
JIEBOJOPOMEI, & POJIb aKIeIITOPa BHIMOJHSAET MoJaeKkyaa (yinepera Cg,
TO pacTBOPUMOCTE Cgy, TAKIKE KAK B MOHO3aMEII[eHHBIX 0eH30J1a, PABHSA-
eTcsd KOHCTAHTe paBHOBecHs 3Toil peakiuu [14], T.e. JOHOpPHOM cue
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apoMaTH4YeCcKuX pactBopureseii. I[oaToMy pacTBOPUMOCTE MOJIEKY.JI
dynnepena Cq, B momuMeTUI0€H30JIaX TOJKHA KOPPEJIUPOBATL C UHC-
JIOM METHUJILHEIX I'PYII B O€H30JbHOM KOJbIle. VICIIONL3YA JIUTEPATYP-
HbIe JaHHBIE II0 pacTBopuMocTH (QyiiaepeHa Cq B KauecTBe MEpPbI T-
SJIEKTPOHOJOHOPHON CHUJIBI PACTBOPUTENA, IPEIACTABUM CJIEAYIOIIHi
PAI pocTa M-3JeKTPOHOTOHOPHOM CUIIBLI MOJIEKYJI IIOJINMETHUI0eH301a:

Bensoa = 1,3-Iumeruntenson = 1,3,5-Tpumernnbernzon < Toayosa <
(1,5 mr-mrt) (1,5 mr-mrt) (1,5 mr-mrt) (3,0 mr-mort)

<1,2,3-Tpumernibenson=1,2,3,5-Terpamernidenzon< 1,4-[umeTrni6eH30.1
(4,5 mr-mt) (4,5 mr-mr)* (6,0 mr-mtl)
(4)

<1,2-Numernnbenson=1,2,3,4-Terpamermibenzon< 1,2,4-TpumeTniceH30.1
(9,0 mr-ma ) (9,0 mr-mr )* (18,0 mrma )

“PaccunTaHHbLIEe 3HAUEHHUSA PACTBOPUMOCTH MOJeKyJbl Cg,.

B uerBepTOM pPAAY IEepPBLIE TPU COEAUHEHN PACIIOJIOMKEHEI B IIOPALKE
pocTa KOJHMUYEeCTBa METUJbHBIX rpymma. OmHako pactBopumocTh Cg, B
KasKJJOM M3 HUX OJMHAKOBasA U paBHaerca 1,5 mr-mia '. 3aTem mzer To-
JIYOJI C OSHOI MeTUIBHOI rpymnoii. PacTBOpuMOCTE, TEM He MeHee, BO3-
pocJia B ABa pasa 3,0 mr-Mmur ', 3a HUMU ULYT ABA COEAUMHEHU C TPeMS U
YeThIPbMS METUJbHBIMU TPYIIaMK, HO UMEMIINMU OJUHAKOBYIO pac-
tBopuMocTh Cqy 4,5 mr-ma '. Ilocie coenuHenus c ueTsipbMsa CH,-
rpyInnaMu UAYT IBA COEAUHEHNS, B KayKJI0M II0 JB€ METUJILHOM I'PYIIIIEI,
u pacTBopuMOCTb Cg, BO BTOPOM coenmHeHuu B 1,5 pasa BhIllle, 4eM B
mepBoM u cocraBiager 9,0 mr-mia !. Ciexyiolllee coefuHeHUe HMeeT
OIISTh YeThIpe METUJIbHBIE I'PYIIIILI, HO pacTBOPUMOCTE Cq, Takasd ke 9,0
MI-MJ ', KaK U B IPeJbIAYIeM coeuHeHuu. U ocaeJHIM CTOUT COeft-
HeHNe C TpeMsA MeTUJIbHLIMU IPYINaMI U CAMOM BLICOKOM PaCTBOPUMO-
cteio Cq cpemu moauMeTusOenzonoB 18,0 mr-mu ‘. W3 mpuBeeHHBIX
JaHHBIX CJIEAYET, UTO MEXIAY KOJMUYECTBOM METUJILHBIX I'DYIII B IIOJI-
MeTHJI0EH30JIaX 1 PACTBOPUMOCTBLIO B HuUX (pysmepeHa Cg, OTCYTCTBYeET
Kakad 6o 3aBUCUMOCTb.

IToCcKOJBKY 9KCIepUMeHTaIbHEIE JaHHBIE IO PACTBOPUMOCTH (yJLIe-
peua Cg, pasHbIX aBTOPOB JOBOJbHO CHJIBHO PA3JIHUUYAIOTCS, MBI HCIIOJIb-
30BaJIM, B OCHOBHOM, Pe3yJIbTaThI 110 pacTBOPUMOCTH Cgy ITOTyUeHHBIE B
pabore [15].

2. IEJb PABOTBI

B macTosimeit pabore, Ha 6a3e IUTEPATYPHLIX TJAHHBLIX II0 PACTBOPUMO-
ctu ynnepena Cgy, MBI IPEAIPUHSIIN HOMBITKY HANUTU MOPAIOK B MO-
BOJIBHO XaOTUYECKON KapTHUHE, OTKPBIBAIOIIENCSA IPU O3HAKOMJIEHUH C
pesyJabTaTaMu HMcciaenoBauuii pactTBopumMocTu Cyy B IMOIMMETUIOCH30-
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Jax. IIpuBegeHHBIE BBIIIE PAALI YBeJInUueHusa JoHopHo cuabl IIMB, mo-
JyYeHHLIEe C MCIIOJIb30OBaHMEM Pa3JIMUHBIX METOJ0B, He BCera NMeIOT
abcomroTHoe coBmagenme. OmHAKO, MPaKTHYeCKU, BO BCeX HCCJIENOBAa-
HUAX JejlaeTcsA 3aKJI0UeHue, 4To foHOopHoe uucao IIMB pacrer ¢ yBe-
JUYeHNEeM B UX 0eH30JIbHBIX I[MKJAaX KOJMUYEeCTBA METHUJILHBLIX TI'PYIIIL.
IIpu paccMoTpeHHM YeTBEPTOTO PsAga MOKHO 3aMETHUThL, UTO B II€PBOii
IOJIOBMHE COeNWHEHWH IIPeBaJMpPYIOT MeTHJIbHBIe I'DYINbBI B Mema-
TMOJIO}KEHUAX, & BO BTOPON — B 0pmo- U NApPa-TOJIOKEHUAX. ITOT 3-
(¢eKT, KaK IToKasaJl BHIIIOJIHEHHBINI HAMY aHaJIn3, B JIUTEpaType He pac-
cmarpuBaJica. [losToMy MBI yaeanam eMy ocodoe BHIMaHMe.

3. 9KCIIEPUMEHTAJIBHBIE JTAHHBIE
3.1. 3akoHOMepHOCTH pacTBOpeHu dyriepena Cgy B MOJUMETHIOSH30JaX

BrImmotHeHHBINM HAaMU aHAJN3 JAHHBIX II0 pacTBopuMocTH (pysmepera Cg,
B IIMB moxasbsiBaeT, 4To BBeZieHue B 0eH30a nepBoii —CH;-rpymmsl, yBe-
auumBaeT pacTBopuMocTs Cg B 1Ba pasa (cM. puc. 1, pan «a», coemuue-
Hus I u II). IIpu BBemeruu BTopoit —CH,-rpynnsl yBeJaudYeHe PacTBO-
pumoctu Cgy, 3aBUCUT OT MeCTa BBeIeHUS TPYIILI B apoMaTHUECKOe
KOJIBIIO: BBEJIEHUE B OPMO-TIOJIO}KEHNE, YBEJINUMBAET PACTBOPUMOCTE Cg
B Tpu pasa (cM. pan «a», coegudenud Il u IV). B napa-nonoxxenue — B
IBa pasa (cMm. puc. 1, pan «a», coequnerus II u III cooTBeTcTBEeHHO), a
Ipu BBEeIeHUU B Mema-IoJoKeHne — HabJIogaeTcsa YMeHbIIeHre pac-

I II I11 IV Vv
1,49 mrvmart 2,99 momart 5,97 mrmar ' 8,98 mrmor ! 17,88 mromr

VIII IX X

VI VII
1,49 mrmir ! 1,49 mrmor ! 4,44 mrmor ! 4,47 momor ! 8,94 mromor !t

Puc. 1. Pagsr pocra pacrBopumoctu Cgy B MIIB (yxKasanHble IO CHMMBOJIAMU
IIMB): (a) — coegunenusa MIIB He coaep:xar —CH;-rpynmn B Mema-
nojo:keHusx; (0) — coeguuenus MIIB, comepsxaiiue —CH;-rpynnbel B 6eH30JIb-
HOM KOJIBIIE B OpMO-, Mema- U napa-nojoKeHusx ® — MeTUJIbHAA rpynmna; ©
— MeTUJIbHAA IPYIINa B Mema-moJIOKEeHNH.
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rBopumocTu Cg, B 1Ba pasa (cMm. puc. 1, pan «a», coefuHEeHUsI, HAIPH-
mep, II u coenuuenue VI us pamga «06»).

Beegenue Tperbeit —CH; rpynnbl aHAJIOTUYHO JeHCTBUIO BBEIEHUA BTO-
pOii TPYHIILI, T.€. yBeaumueHue pactBopumocTtu Cgq, mpoucxoaut B 3 u 2 pa-
3a IIPU BBEJEHUM COOTBETCTBEHHO B OpMO- U NAPA-TIOJOKeHNe U YMEHb-
maeTcsa B 2 pasa IpU BBeJeHUU B Mema-mojoskeHue. IIpu sTom ykasaH-
Hble m3MeHeHUs pacTBopuMocTu Cq, He 3aBuCAT OT KoawdectBa CHj-
TPy, HAXOOAIINXCS B OEH30JIbHOM KOJIBIIE, M OT MX PACIIOJOKEHUS B
HeM 10 «BBeaeHUuA» CH;-rpynisl, YTo BUAHO IIPU CPAaBHEHUHT PACTBOPUMO-
creii Cg, HaTpuMeEp, B coenuuenuax [I1-IV u III-V (pax «a» puc. 1).

B mepBoM cayuae B 6eH30JILHOM KOJbIIe ObLIA OJHA, a BO BTOPOM JIBe
CH;-rpynmsei. Tem He MeHee, M B IIEPBOM U BO BTOPOM CJYyYadX PaCTBO-
PUMOCTEL yBeJIMUYUBaeTca B Tpu pasa: 8,98 mrmir /2,99 mMrma ‘=3 u
17,88 mr-ma /5,97 Mrmur ' = 8, cOOTBETCTBEHHO. AHAIOTHYHASA KapTH-
Ha HabJIOJaeTcsa U B pAAy «06» puc. 1, manpumep, coequaenuns VII-IX:
pactBopumMocTh Cq, B coequaenne [X B Tpu pasa BBIIIIE, UeM B COeIMHe-
mue VII — 4,47 mr-ma /1,49 mr-moa ' = 3, a B coefumHeHNH X B IBa pasa
BbIllle, yeM B coeauHeHuu VIII, mocie «BBegeHUA» B HEe B 0OpPmMO-
nososkerne CH,-rpynmer: 8,94 mr-mu '/4,44 mromu ' =2. Teneps pac-
CMOTPHUM, KaK M3MeHseTcAa pacTBOPUMOCTEL Cg, IPU «BBIBEAEHUMN» WU
«BBegeHun» CH;-rpynmnsl B Mema-mnonosxenus. Ecau B coenuuenna psaga
«a» puc. 1 «BBOOIUTL» B Mema-noaoxxenus CH;-rpynny, pacTBOPUMOCTD
Ceo OyIeT yMeHbIIAThCA B IBa pa3a. Hampumep, COITOCTaBUM COeTUHEHM
II (pax «a») u VI (pag «a») — 2,99 mrmr '//1,49 mr-ma ' = 2; coenune-
ausa IV (paz «a») u VIII (pag «6») — 8,98 mr-mi '/4,44 mr-ma ' = 2; co-
equnenus V (pan «a») u X (pag «0») — 17,88 mr-mur /8,94 mr-mr ' = 2.

«BBemeHue» BTOPOII METUJIBHOU TPYIIILI B Mema-mojoxenue (puc. 1
pAn «0») He u3MeHseT pacTBopuMocTb Cqy, HATIPpUMeEp, coequnenus VI u
VII numeroT oiMHAKOBYIO pacTBOPUMOCTE Cgy, TaKKe KaK coeguuenus VIII
u IX. Ilpu «BbIBeIeHUU» U3 COEIUHEHUU psama «6» puc. 1 MeTUILHOM
TPYIIIBI U3 Mema-IoJ0MKeHnA pacTBOPUMOCTE Cqy 6YIeT yBeITUUUBATHCS B
IIBa pasa, B UeM He TPYIHO YOeIUThCs, COIMOCTABIAA OTH JKe COeTMHEeHU I
U3 psfa «0» ¢ COOTBETCTBYIOIINMY COeIUHEHUAMU pPsfa «a» puc. 1. Ecanu
coenvHeHMe pPAla «0» COIEPIKUT IBe METHUJIbLHbBIE TPYIIIEI, TO «BLIBOA» 1-
Ol TPYIIBI HUKAK He CKaKeTCsA Ha PACTBOPUMOCTU B HEM MOJIEKYJI (yJI-
nepena Cq, Hapumep, pacTBopuMocTu Cq, B coegunenuax VI u VII ogu-
HaKOBBIE, TaKsKe KaK B coeguHeHnax VIII u IX puc. 1 pazg «6».

Berlmie npuBeennbie faHHBIE JAIOT BO3MOKHOCTD pPa3paboTaTh MEeTO
pacuera pactBopumocTH Cg, (G, MI-MJI ') BO Bcex MOTMMETHIOEH30IaX
(IIMB) o oxHOI 9KCcIIepIMeHTaIbHO oIpeaeeHHo# pacTBopuMocTu Cg,
(PCGO ) B Kaxom Jgu6o oxmom IIMB o popmy.e:

Gn = PCGOKIKOKMKm (5)

rae K, — KOHCTaHTA JJs IIePBOM «BBOAMMOIM» B OEH30JbHOE KOJIBIO
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rpyonsl —CH;, K,, K,, K, — KOHCTauTBl Opmo-, mema-, napa-
IIOJIOXKeHHIl coOTBeTCTBeHHO. Kaskaaa KoHCTaHTa MMeeT 10 ABa 3Hade-
HUfA, OTIAMYAIONIMecsd BEePXHUM HHIEKCOM «l» — I «BBOZUMOI»
IPYIIILI B apOMATHYeCKOe KOJIbI0, HHAEKCOM «2» — N7 « BBIBOLUMOI »
IPYNIBLI U3 apoMaTHYeCKOro KOJbIA, 3a MCKJIOUYeHHeM Mema-
TIOJIOKEHY S, NUMEIOIIero ellle ABe KOHCTAHTHI [JIsl «BBeeHus» « K2'» u
«BbIBefieHUsI» « K2? » Bropoit CH-rpymnst:

K'=2,K* =1, (6)
2
K'=3 K2:1- (N
o > %o 3’
K;:%,Kj:z K¥=1,K*?=1; (8)
1 2 1
K! =2,K? =5 (9)

IIpumepst pacuera pacrBopumoctu Cqy. B Tabuuiie 3 npruBegeHbl ypas-
HeHUd I pacuera pactBopumocTu Cqy B IIMB. B KauecTBe coequHeHU T
¢ U3BECTHOU pacTBOpUMOCTBIO Cgy BBIOPAHBI IBA COETUHEHUSI — TOJIYOJI
(coegmuenue IV, tadn. 1) u 1,2,4-rpumernnbenson (coeguueHue X,
Tabs. 2). BeIbop ocTaHOBUJICS HA 9TUX COeIUHEHUAX B BUIY TOTO, UTO B
TosryoJi (1-MeTua6eH30J) HEOOXOAMMO B OCHOBHOM «BBOJUTH» METUJIb-
HbIe TPYNNOLI, a u3 1,2,4-TpuMeTHI0eH30JIa — «BBIBOJIUTD».

IIpumep 1. PaccmoTpuM npuMep ounpefesieHns KoahduieHToB ypas-
"Heuusa (1) gas pacuera pactBopumoctu Cqy B 1,2,3,4-TeTpamMeTniOeH-
3oJe (coeguuenue IX, Taba. 3) IO «M3BECTHOI» PACTBOPUMOCTH B TOJIY-
oJe, paBHOit 2,9 Mmr-mur ! (Taba. 1, coequrenue IV). 1 3TOro B TOIYOJI
Hago «BBecTu» Tpu CHj-rpynmer B opmo-, mema- 1 napa-mnojoxeHune,
clefoBaTeNbHO, pacTtBopuMocTh Cg B Toxyone (2,9 mr-mia ') Hano
YMHOMKUTL Ha KoapduinenTol K j_, K;_, u Kli_ U ypaBHeHUE IJd pac-
TBopumMocTu Cgy B 1,2,3,4-TeTpameTni6eH30Jie Oy/I€T BBITJIALETH TaK:

g =2,9K KK, =2,9 mr mr’ ‘3%-2 =8,70 mr M (10)

INIpumep 2. Teneps onpenenum Ko3hGUIUEHTEI ypaBHeHUA (5) A1 pac-
yera pactBopumoctu Cq, B 1,3,5-Tpumerunoensone (coemuuenue III,
Tabsa. 3) mo «msBecTHOI» pacTtBopuMocTu Cg, paBHo# 17,90 B 1,2,4-
TpuMeTua0eH3oyge (coemmuenue X, Tabda. 3). Hmaa storo us 1,2,4-
TpuMeTHJa0eH30ga Hamo yoparb CH;-rpynmel u3 opmo- u  napa-
noJyioskeHus u «BBecTu» nBe CH-rpymnmsl B mema-nonos:xkenus. Caeno-
BaTeJNbHO, pacTBopuMocTh Cq B 1,2,4-TpuMmerunbensone paBayo 17,90
MI-MJT ' HaZo YMHOMKHUTH Ha ueThipe Koaddunuenta — K K'K'K’' u
ypaBHeHUe (5) IPpUHUMAET BU:



TABJINIIA 3. Ypasueuus ajs pacuéra pactrBopumocTu Cgy B IOJIMMETUI0EH30IaX.

IKcHnepuMeHTaTbHBIE

Vpasuenus 1jis pacuéra pacrBopumocTtu Cg,
B IIOJINMETHJI0EH30IaX
IO «M3BECTHBIM» pacTBOpuMOCTAM Cgo

No 3HAYEHUS PACTBOPUMOCTH
/m ITonuMeTnI6eH30IbL Cg, B TIOTHMETHIGEH30TAX O B 1,2,4-rpumerniaGeHsomne
P, mr- T B TOJIyOJIe @
Pcso =2,90 mr- Mo’ P, =17,90 wr- -
I Bensou 1,50 g1:2,9-1:1,45 g1=17,9~l-l-l:1,49
2 2 3 2
1 111
11 1,3-JuMmeTna0eH30.I 1,40 g, =29- 3 =1,45 g,=17,9- 333 =1,49
1 111
III 1,3,5-TpumerunidoeH30. 1,60 g,=29-—-1=1,45 g, =179 - —- = —. 1=1,49
: 2 : 2 2
11
IV Metunbeusoa (TOIyo.) 2,90 — g, =179 3 5 =2,98
1 11
V 1,2,3-Tpumerunbenson 4,70 g.=2,9-3--=4,35 g. =17,9-—-==4,48
5 2 5 2

¢81

dY ¥ QYHARUVHUIVE "0 D ‘dATI "9 'Y ‘VHUMUHYV D 'H



IIpodonxenue TABJIUI]BI 3.

VYpaBuenus s pacuéra pacrsopumoctu Cg,
B IIOJIMMETHUJIOEH30aX

JKcuepuMeHTaIbHbIE
IO «M3BECTHBIM» pacTBopuMOocTAM Cgo
No 3HaUYeHUA PACTBOPUMOCTH 5 1.2 A- TN T T66Ha00
n/m IMonumeTniGeH30IbL Cgo B HIOTUMETUIIOEHB0IaX O 24, %-TP
P, mr- Mt B TOJIyOJI€ O
60

P, =2,90 mr- vt

F,, =17,90 mr- !

VI 1,2,3,5-TerpameTnnOeH30.1 @ 20,80 g =29 3~é~1 =4,35 g5 = 17,9~%~%~1 =4,48
VII 1,4-IumeTna0eH30.T O 5,90 g, =2,9-2=5,8 g, =17,9 é =5,97
VIII 1,2-TumeTuI6eH301 O 8,70 g =2,9-3=8,7 g, =17,9 % =8,95
IX 1,2,3,4-TerpameTnnibes30.1 @ 5,80 g, =2,9- 3-%-2 =8,7 gy, = 17,9-% = 8,95

X 1,2,4-TpumerunbeH30JI Q 17,90 8,0 =29-3-2=17,4 —

%) VHAJALIL AP BUHAJODLOVd NLOOHdANOHONVE

€81
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g, =17,90K K K.K2 =17,90 mr-wr” 1214171 =1,49 wr- ™
(11)

Bce skcmepuMeHTaJIbHBIE M PACCUMTAHHBIE 3HAUEHUS PaCTBOPUMO-
creit Cqy pasauuaioTcsa He3HAUYUTEJILHO APYT C APYTOM, 32 UCKJIIOUeHUEM
pactBopumoctu Cq, B coeqmuenuax 1,2,3,4- u 1,2,3,5-TeTrpameruideH-

TABJINIIA 4. YpaBHeHus qia pacuera pactBopumoctu Cg, B 1,2,3,4-TeTpa-
MeTHUJI0EH30JIe C HCHOJIb30BaHMEeM 3HaueHui pactBopumoctu Cgy, B HOIUME-
TIIGEH30JIaX.

OKcllepUMeHTaJIbHbIe VpasHenus a1 pacera
N[_) HOJII/I- 3HAYEHUA PaCTBOPUMOCTHU paCTBOpI/IMOCT:[/I CGO B
/0| MeTHI0eH30JIbI Ceo B IOTMETHIOEHB0IAX 1,2,3,4-TeTpameTribeH30IE

R, vr-mr (coequnenue IX) g,, Mmr-mi *

I O 1,50 g9=1,5.2-3é-2=9,00
I @ 1,40 g, =1,40-3-2 = 8,40
I @ 1,60 g,=1,60-3-2.1=9,60
v O 2,90 g9:2,9-3%-2:8,70
g CE 4,70 g,=4,70-2 = 9,40
VI @ 20,80 g, =20,8-2 = 41,60
VII O 5,90 g, =5,90~3é=8,85
VIII O 8,70 g, =8,70%.2=8,70
IX @ 5,80 —
X Q 17,90 g9:17,9%:8,95
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3oJ1e coenquueHusa IX u VI cooTBeTCTBEHHO, B KOTOPBIX PacCUMTaHHbIE U
SKCIEePUMEHTAIbHbIC 3HAYEHNU A CUIBHO PA3INUYAI0OTCS.

ITosToMYy, aHAJIOTMYHO IPUBEAEHHBIM IIPUMeEPaM, OIIPeAe e bl 110 1e-
BATH 3HaueHmit pactBopuMocTu Cg, AJIA KalKIOr0 IIOJMMETHJIOeH30Ia,
yCpeIHeHHOe 3HAUYEHMEe KOTOPBIX ABJIAETCS PACCUNUTAHHLIM 3HAUEHHEM
pactBopuMocTu Cq, B momuMeTusibenszone — G,. B rabaune 4 npuseme-
HBI ypaBHeHUdA AJA pacuera pactBopumoctu Cgq B 1,2,3,4-TeTpame-
Tunbensose (coequHenme 1X, Tada. 2) ¢ UCIMOIL30BaHUEM «M3BECTHOM »
pactBopumocTu Cgy B KayKJI0M PACTBOPUTENIE U IIOJYUNIN IeBATH 3HAUE-
Huii pacrBopumoctu Cq, B 1,2,3,4-TeTpameTnnbensosie, ycpeaHeHHOe
3HaueHMe KOTOPHIX Gy paBHAerca 9,0 mr-mu . Bece paccunTaHHBIe aHa-
JIOTUYHBLIM METOJOM yCpeIHeHHbIe 3HaueHus pacTBopumocTu Cg, IpHU-
BelleHBI B TaOis. 5. Paccumrannnie 3smaueHus pactBopumoctu Cg, B CO-
equrenun VI u IX — Gg u Gy, paBHAIOTCA COOTBETCTBEHHO 4,50 Mr-mur *
1 9,0 mr-Mur !, I3 TaGuuIbl 5 BUSHO, UTO PACCYNTAHHBIE PACTBOPIMOCTH
Ceo B 1,2,3,5 (coequnenne VI, Tabiy. 5) mouTH B IIATH pa3 HUMKE DKCIIe-
PUMEHTaJbHOrO 3HAUEeHUsA, a B coequuenun 1,2,3,4-TeTpaMeTHI0€H30-
Je paccumTaHHad pacTBOpuMOCTb Cgy, HA060pPOT, BLINIE SKCIEPUMEH-
TaJbHO! BEeJWUYUHBI B IIOJTOpPa pasa. MBI mmojiaraeM, UYTO COOTHOIIIEHHE
pasinuus pactsopumMmocTu Cgy B 9TUX COeIUHEHUAX, CKOPee BCero, roBo-
puT 06 omubKax dKCIEePUMEHTa, YeM 00 0COOEHHOCTAX Pa3JIUUUsa CTPO-
€HUS 9TUX IBYX COeTNHEHMM.

PaccMoTpeHue Bompoca, IoueMy 3HaueHus Koaddunuentos K., K2,
K,K>,K}',K¥® K!,K? He 3aBHCAT OT KOJUYECTBA U PACIIOJIOKEHUS
CH;-rpynn B cOeIUHEHUAX, KyAa «BBOLAT» WJIU W3 KOTOPBIX «BBLIBO-
IAT», BBIXOAUT 334 PAMKHN HACTOAINEH PabOThl U ABJAETCA TEMOM OT-
IeJIBHOTO UCCJIeT0BAHMSI.

W3 BhIIIEIPUBEIEHHBIX MTaHHBIX MOXKHO CHEJIATh 3aKJIIOUYEHHEe, YTO
pactBopuMocTh (ysiepeHa Cyg B IIOJMMETHIOEH30JaX HAXOAUTCA B
MIPSIMOM 3aBUCHMOCTH OT YKCJIa METUJIBHBLIX IPYIIH B O€H30JIbHOM KOJIb-
e, KOTOpOoe Hapylnaercsa IByMs hakTopamMu. Bo-mepBeIX, IepBasi «BBO-
numasa» CHg-rpymna B Mema-mooKeHNN CHUKAeT pacTBOPUMOCTD Cqy B
IBa pasa, 4YTO 9KBUBAJIEHTHO YMEHbIIIEHUIO T-3JI€KTPOHOIOHOPHOI CHJIBI
coeTVUHEHWs B JOBa pasa. Bo-BTOPHIX, peaKnuoHHoe cBoiicTBO CHj,-
rPYIOBEl B OpMO-HOJIOKEHUH B IIOJTOpPa pasa BBIIIE, UYeM B Napa-
moJiosKeHnu. I1oaToMy, YTOOBI pACCMOTPETh BJANAHNE YKMCJIa METHIbHBIX
rpymnn Ha pacTBopuMocTh Cgy B IIOJIMMETHIOEH30/IaX CIAEAYyeT Pas3aeInuThb
X Ha OBa PALA, YTO U IpeAcTaBJIeHo Ha puc. 1. B paxgy «a» crpymnoupo-
BAHbI COeIUHEHUS, HE copeprKalnue B mema-mnoaoxxkenunsax CH,-rpymnmsl,
B IPYTOM PALY «0» — COLEPKAIlliie MeTUJIbHbIE TPYIIIIBI B OPMO-, NAPA-
W MEema-IoJIOMKEeHUSIAX, U TOJbKO IOCJE 9TOr0 CJeAyeT PacCMAaTPUBATH
BINSHIE YKCJa METUJIBHBLIX IPYII Ha PacTBOPUMOCTb MoJieKys Cqy. B
pAaAny «a» HabaogaeTcs poct pacrsopumocTu Cgy mapajiesbHO C POCTOM
yncyaa CH;-rpynm B apoMaTuueckoM KOJIbIle, KOTOPBIH, OTJHAKO, HAPY-
IaeTcs pasHbBIMHU BeaumunHamMu pacTBopuMocTu Cgy B IBYX COeIUHEHN-
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TABJINIA 5. Pactsopumoctu dynmepera Cq, B IOIMMETHIOEH30IaX dKCIIE-
PHUMEHTaJbHaA U pacCUUTaHHAaA.

PacTBOpUMOCTH MOJIEKYJI (hyJLIepeHa
Ne Cgo B MOINMETUIOEHB0JIaX
n/n HonumernnGensonst SKCIePUMEHTAIbHAS | PACCUNTAHHAS
P, , mMrmr G, » MO !
I Bensox O 1,50 1,50
II 1,3-OumernnbeH30.1 @ 1,40 1,50
IIT 1,3,5-TpumerundeH30 @ 1,60 1,50
IV Merua6eH30J (TOJIYOJI) O 2,90 3,0
V 1,2,3-TpumeTnndbeHs30. @ 4,70 4,50
VI 1,2,3,5-Terpa-MmeTunbeH30.1 @ 20,80 4,40
VII 1,4-JumeTnabeH30J 0 5,90 6,00
VIII1,2-TumeTnabeH30J O 8,70 9,00
IX 1,2,3,4-Terpa-meTna0eH30.I @ 5,80 9,00
X 1,2,4-TpumeTunadbeH30.J O 17,90 17,90
AX, Kagoe u3 KoTopblx mmeer mo aBe CHj-rpymner — napa-

meTuyibensoie (coeguuenue 111, puc. 1, «a») u opmo-merTundersoe (co-
enuHenue 1V, puc. 1, «a»). B pany «6» omcymcmeyem 3axoHomep-
Hocmb pacTBopuMOCTHU Cgy OT OOITIEro UMCcia MEeTUJIbHBIX T'PYII, OTHAKO
CYII[ECTBYET KOPPEJIAINA MEXKIY PACTBOPMMOCTBIO M OOIIKM KOJHYe-
CTBOM METHUJILHBIX I'PYIIII B OPMO- ¥ NAPA-TIOJIOKEHUAX .

Bompoc, mouemy orcyrecrByer msomep 1,3,4-Tpumermabenson [16],
ocraercsa OTKPBITEIM. CoryiacHO paspabOTaHHON HAMHU METOMUKE IJIs
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ompeneaenua pactBopumoctTu Cg, B IMOIMMeTHI0eH30JaX, PACTBOPHU-
MocTh Cqy B BTOM COeJUHEHUU AOJKHA ObITH paBHO# 3,0 Mr-mui ', T.e.
paBHoOI1 pactBopuMocTu Cg, B ToJyoJie. PellleHre sToro BOIpoca BHIXO-
IUT 32 PAMKM HACTOAIEH paboThI 1 ABJIAETCA TEMOH OTAEJIbHOTO HCCIIe-
IOBaHUA.

3.2. PacTtBopenue dymaepena Cq, B raaoreH0e€H30JaX

AnajornuHas METHJIBHBIM 3aMECTHUTEJAM CHUTyalus HaOJIHgaeTcd U
IJIsI TAJIOTEHHBIX 3aMecTuUTesei; cMm. puc. 2. Kak BugHo u3 pmc. 2 njsa
Cl- u Br-samecTuresneil «BBefieHne» IMEPBOr0 raJIOTeHHOI'0 3aMECTUTEJIs
yBennuuBaeT pacTBopumocTh Cgy B XJI0pOeH3o01e B 3,8, a B 6poMOeH30.1e
— mouTu B 2 pasa. «BBeseHue» BTOPOTO rajoreHa B Opmo-IOJIOMKeHNIe
yBenunuuBaeT pactBopuMocTb Cg, B 1,2-muxiopbemsone u B 1,2-
nu6pomOeH30J€e MpuMepHO B 4,5 pasa. «BeegeHne» BTOPOTo raJioreHHO-
r'0 3aMECTUTEJIA B Mema-IIoJIoJKeHne YMeHbIIIaeT PaCTBOPUMOCTE B 1,3-
IuXJopOeHsoJie IpuMepHo B 2,5 pasa, a B 1,3-q1ubpombeHsosie — He
BIHSAET Ha pacTBOpUMOCTL Cg,. Iyis mosyuenusi GoJiee 0OOIEro mpej-
CTABJIEHUS O BINSHUY Ha JOHOPHYIO CUJIY IIOJUTAJOT€HHBIX 3AMECTITE-
Jiel 6eH30J1a HeJOCTATOYHO NMEIOIUXCS JaHHbBIX.

3.3. O Hu3Koii pacTeopumocTH yainepena Cg, B OpraHmuecKux
pacTBOpHUTEIAX

B macrosimeii pabore HaMu NPEIIPUHATA IONBITKA HANTH 00bACHEeHNE
HUBKOI pacTBopuMocTH (yiaepeHa Cg B OPraHMYECKUX PACTBOPUTE-

I II 111 IV
1,5 Mmr-mor ! 5,7 Mr-MJI 24,6 M-yt 2,4 mr-mor !
VI VII VIII
2,80 mr-ma ! 13,80 mr-mur 13,80 mr-mu

Puc. 2. Pager pocra pactBopumocTu dyiepena Cg, B XJI0p3aMeIieHHbIX 0eH30-
Jax «a» u 0poM3aMelleHHBIX OeH30JaX «0» — raJIoreHHbIe 3aMecTuTean, © —
raJioreH B Mema-moj0xKeHN .
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aax. Ilo HallleMy MHEHUIO, IIPOIIeCC PACTBOPEHUS MOJEKYJILI PyJLaepeHa
Cgo BBITJIAAUT CJELYyIOIIUM oOpas3oM. B pesyibTarTe B3auMMOOeNCTBUA
MOJIEKYJI PACTBOPUTEJIS C MOJIeKyJIaMu (yJjiepeHa, IpuBoaAIee K 00-
pasoBaHUIO KOMILJIEKCOB C IIePEHOCOM 3apsAia N-THUIa, IIPOUCXOIUT
MeXMOJIeKYJIAPHOE IepepacupeaeieHre 3JIeKTPOHHOM MIOTHOCTH, BJIe-
KyIllee 3a cobOll ee BHYTPUMOJEKYIAPHOE IepepacupeneeHrie Mex Iy
aToMaMu, OOpasyoIuMuU 00e B3aUMOAEHCTBYIOIINe MOJeKyJabl. Ilpu
9TOM 3JIEKTPOHHAS MJIOTHOCTH, 4, CJEJOBATEJbHO, U XUMHUUYECKasd aK-
TUBHOCTDH IIPOB3aMMOJIEHCTBYIONINX MOJIEKYJ PACTBOPUTENA OyIEeT OT-
JUYAThCA OT UCXOMAHBLIX MOJEKYJa. VI MojJeKyJjia pacTBOPUTEA, 00paso-
BaBIllasg KOMILJIEKC C MOJIEKYJIOl (pyJiaepeHa, OyaeT B COCTOAHUU BCTY-
IUTL BO B3auMofeiicTBHe cO CBOOOAHOII MOJEKYJIOA pacTBOPHTEIA, HO
yiKe Ha HOBBIX YCJIOBUAX, HOCKOJBKY OyZeT 001agaTh CBOMCTBAME 00pa-
30BaBIIIeTOoCs KOMILIEKCA, Hecyllero Ha cebe BIuUSHUE (YJII€PEHOBOI
MoJieKyabl. IIpoliecc ypaBHOBECUTCA B TOM CJIydYae, KOTZa 3Je KTPOHHO-
ITepuIuTHLIe cBOicTBa (PYJIIEpPEHOBOII MOJIEKYJBI OyIyT KOMIIEHCUPO-
BaHEI TT-3JIEKTPOHOJOHOPHBEIMHY CBOMCTBAMY MOJIEKYJI PACTBOPUTEIA.

IIpu TakoM paccMOTpeHUU IIpoliecca B3auMOAeiCTBUS JOTUUHO OXKU-
IaTh, YTO, YeM OOJIbIIIe JOHOPHAS CIOCOOHOCTL MOJIEKYJIbI PACTBOPUTE-
JIs1, TeM MeHbIIlee KOJUUECTBO MOJIMKHO OBITH er0 MOJIeKYJI AJIA HackIIe-
HUS 2JIEKTPOHHOH He()UIIUTHOCTH MOJEKYJIbI QyiiepeHa. Mcooabsys
dusnuecKue mapaMeTphbl pacTBOpPUTEIeH U JaHHBIE II0 PACTBOPUMOCTH
dynnepena Cg, B 3TUX PACTBOPUTEIAX, OIpPeHeeH0 KOJIUUeCTBO MOJIe-
KYJI PACTBOPUTEIA «Q», IPUXOAsAIeecs Ha ogHYy MoleKyay Cg, B 00beme
OJHOT'O JINTPa HACBHIIIEHHOTO pacTBopa (ysnepena. IlomyuemHble 3HA-
yeHU 1gQ cooTHECceHBI CO 3HAUEHUAMU pacTBopuMocTeit Cg.

P, 104, mox-a!
L)

30

25

20+

T T
24 2,6 2,8 30 1g2@

Puc. 3. Koppeasmnus Mme:xay 1g@ u pacTBopuMocThio MoJsieKys Cqyy B pacTBOpax:
1 — xynopb6ensoi; 2 — 6pomOenso0J; 3 — HonbeHsos; 4 — TOJNYOJI; 5 — OEeH3UJI-
XJIOpung; 6 — KyMoJ; 7 — Me3UTUJeH; 8 — mema-Keuuona; 9 — 6enson; 10 —
napa-numerunndenson; 11 — ruodenon; 12 — aHU30.1.
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Pcw-10‘3, MOJI-J1 !
10,0
8,0
6,0

4,0

T T f | I
3.0 3,2 34 36 38 1gQ

Puc. 4. Koppeaamnusa me:xay 1g@ 1 pacTBopuMocThio MoJieKya Cqg, B pacTBOpax:
1 — 1,2,3-trpumerundenson; 2 — 1,4-gumetnnbenson; 3 — 1,2-muMeTunn6eH-
3001; 4 — 1,2,4-TpuMeTna0€H30JT; 5 — THOGEHOI.

W3 pucynkoB 3 u 4 BUAHO, UTO UeM OOJILIIIE 3JIeKTPOHOJOHOPHAA CHJIa
MOJIEKYJIBI PACTBOPUTEJIS, TEM MEHBIIIEe UX KOJINYECTBO HE0OX0JUMO IJIs
HACBIIIEHNU MOJIEKYJIbI (hysLIepeHa. Bece pacTBopuTen pasae/ininch HA
TPU TPYINBI: IIOJU3aMeIleHHble 0eH30JIa pHC. 3 U MOHO3aMeIleHHbIe
O6emsoia puc. 4. B moayaorapu(MuUecKux KOOpAnHATAX — 5TO ABe JIH-
HelHbIe 3aBUCUMOCTHU. [IpaKTHYeCKH BCe PACCUMTAHHBIE TOUKU JIEHKAT
Ha IBYX IPAMBIX JUHHAX C PA3HBIMU yIrJIaM{ HAKJOHA K ocu albcIiucc.
IIpu sTOM HEOOXOAUMO OTMETUTDH, UTO B YKa3aHHbBIE 3aBHUCHMMOCTH BXO-
IAT TaKUe COeIUHEHUS KaK THO(PeHOJ, M30IPONMnIOeH30), 6 H3UIXIO0-
pun. IlpuBemenHbBle pPe3yJabTATHI CJHIYKAT BECKHM [JOKAa3aTeJIbCTBOM
IIpejiaraeMoro pacCMOTPEeHNA MeXaHu3Ma pacTBopeHusd pysriepera Cg.
TpeTba TpylIla COCTOUT M3 TPeX pacTBopuTesaeii — Oemsona, 1, 3-
auMeTna0eHs3oaa u 1, 3, 5-TpuMeTnI0eH30JI, N300pasKeHHbIe Ha puc. 4
omeparopamMu <«®». OTH COeIMHEHUA KMEIOT OJMHAKOBYIO T-
DJIEKTPOHOAOHOPHYIO CHUJIY — PACTBOPMMOCTL (Py/jepeHa B KaKIOM
paBHAeTca 2,08-1072 mox-ar . OgHAKO, B TO 3Ke caMoOe BpeMsA, IMeIOT pas-
Hble 3HAUeHUA 1gQ, I0ITOMY PACIIOJOMKEHBI Ha IPAMOI IapajlielbHOM
ocu abcmuce. MuI moJsiaraem, 4To Takas 3aKOHOMEPHOCTh TAKIKe CBA3aHa
¢ Tm-akmenTopHbBIM aAedictBueM —CH;-rpynnbel, HaxomdAlmieiicsa B Mema-
moaoxxkenuu. Ham He ymasnocs HAiTH B JIUTEPATYPE PACCMOTPEHIE STOTO
saBiaeunda. U3yuenne Takoro cBoiictrBa —CH;-rpynnbl BLIXOAUT 3a PAMKK
HacTosAIeil paboThI U ABJIAETCSA TEMOI OTAEIBHOTO UCCIENOBAHMA.

3.4. «DyIIepPeHOBBIl PAI» T-3JICKTPOHOTOHOPHOM CHJIIBI
OpPraHMYECKHX PacTBOPHUTeJei

Bri6op mapameTpa, KOTOPBIM MOT ObI CIYKHUTH KPUTEPHUEM T-2JIEKTPOHO-
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ITOHOPHOU CUJbI, ABJAAETCA TPYAHBIM. Il0-BUAMMOMY, IIOSTOMY OTCYT-
CTBYIOT HEKOTOPLIe COeIWHEHUA II0JNMETHUJI0eH30J0B, WUMEIuecs
3HAUEHUS NOHOPHOM CHUJBI KOTOPBIX HE BIHCLIBAIOTCS B HMPUBEIEHHLIE
BhItie pAnb! (1)—(3), moryueHHbIEe padHbIMu MeTomzamu. OgHaKo, 00IIe-
M3BECTHO, UTO HanboJee IPUEeMJIEeMON BeIMUNHON MePhl TOHOPHOM CHUJILI
SABJAETCA KOHCTAHTA PABHOBECHUS peaKIInu 00pas3oBaHUSI KOMILIEKCa C
mepeHocoM 3apsana. IlosTomy, yuuTbiBasd OpuUBeJeHHbIe JaHHLIE, IIOJY-
YeHHbIE B HACTOAIIell paboTe, Mbl IPUBOAUM MHOJYUYEHHBIN IIO0 PACTBO-
pumoctu ¢yanepeHa Cq, 1 Ha3BaHHBINA HaMU «DyJIJIePeHOBBIM DPAIOM »
He TOJHBIA PAJ T-3JIeKTPOHOJOHOPHOM CHUJILI, HE TOJLKO MOJIEKYJI IIO-
JUMEeTUJIOEH30JI0B, HO TaK:Ke U IPYTUX OPTaHNYECKUX PAaCTBOPHUTEJIeli:

Wsonponui 6erson (kymour), (1,2 mr-ma *)’ < Bersou, (1,5 mr-ma ') =
=1,3-lumernibeH301,
(1,5 mr-ma ) = 1,3,5-Tpumerunberson (Mesutuier), (1,5 mrwr ') <
< Wognb6ensou, (2,1 mr-mia ') < Bensuiaxmaopun, (2,46 mr-mi ?)
< Tonayou, (3,0 mrma *) <
<1,2,3-Tpumernnbenso, (4,5 mr-mia ')
< Bpom6ensou, (4,6 My ') <
< MeTtokcubenso (aEn30.1,) (5,6 Mr-Ma ') <
< Xmopbensou, (5,7 Mr-ma ') <
< 1,4-Mumernnbenson (6,0 mr-ma ') <
< 1,2-Iumernnbernson (9,0 mrwa ') <
< 1,2,4-Tpumerunaberson (18,0 mr-y *). (12)
B 9TOM psmy T-5/IeKTPOHOAOHODHAS CHUJIA IIOJIMMETUIGEH30JI0B IPH-
BelleHa II0 PACCUNMTAHHBIM 3HAUEHUAM PACTBOPUMOCTHU MOJIeKYJI Cg «G»
mo dopmyrne (1). [IygAa Bcex OoCTaNbHBIX COEIMHEHUI, B KauecTBe T-

AJIEKTPOHOJOHODHOM CUJIbI, TMPUBEAEHBI 9KCIEPUMEHTAJNHHO OIpee-
JeHHBIe 3HaUeHUA pacTBopuMocTu Cg,.

4. BbIBO/J1bI

1. Brnepsrie o0Hapy:keHo, uTo BBegmenue —CH,-rpynmnsl B 6eH30J1 yBeIu-
YUBaET TM-3JeKTPOHOTOHOPHYIO CUJIY apOMAaTHUYECKOTO COeIUHEHU B IBA
pasa. YBeJMueHUe T-3JIEKTPOHOJOHOPHOM CUJIbI IPU BBEJIEHUY BTOPOH —
CH,-rpynnbsl B apoMaTHUecKoe SAPO 3aBUCUT OT MeCTa BBeIeHUA: MPHU
BBeIEHUU B OpMO-TIOJIOKEeHe YBeJInUeHre IPONUCXOIUT B TPH, a B napa-
IMoJIOXKeHue B IBa pasa. [Ipu BBeleHUU B Mema-moJIoKeHe — IPOUCX0-
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OIUT yMEHbIIIeHNEe T-3JIeKTPOHOJIOHOPHOI CHJBI B OBa pasa, IIPU 3TOM
BBegmeHue BTopoit —CH;-rpyniisl He M3MeHsEeT T-TOHOPHYIO CHUJIYy apoMa-
THUYECKOH MOJIEKYJIbI.

2. BrepBble yCTaHOBJIEHO, UTO M3MEHEHNE PACTBOPUMOCTH (yJiepeHa
Coo B mMOMMMeTUIO0EH30JaX IPU «BBeJeHUM» UJIU «BbiBegeHuu» CH,-
rpyin B 0eH30JIbHOE KOJIbII0, HE 3aBUCUT OT UMEOIINXCA YiKe B IIOJIUMe-
TuabeH30Je KosimuecTBa 1 pacmosoxkenus CH;-rpymm.

3. OTkprIT «9dpderT —CH;-rpynmnsl B Mema-moJ0KeHUn», 3aKJII0Uaio-
IUIHCS B TOM, UTO B 9TOM IIOJIOKEHUY I'PYIIIIA U3 T-2JIEKTPOHOLOHOPHOI,
KaKoIi OHA SBJAETCA B OpmMo- U nApa-IoJoKeHUIX, IIPeBPaIaeTcsa B -
2JIEKTPOHOAKIIEIITOPHYIO.

4. Jlano o0bsicHeHMe HU3KOI pacTBopuMocTH (yiiaepeHa Cq, B apoma-
TUYECKUX PACTBOPUTEIIAX.

5. IlonyueH psaxg T-3JIeKTPOHOLOHOPHOM CUJIBI OPTaHUYECKUX PaCTBOPH-
Tesei. Mepoii JOHOPHOM CUJIBI CAYKUT PacTBOPUMOCTE Qyraepena Cg,
paBHAsI KOHCTAHTE PABHOBECHUS PEAKIINU MEKMOJIEKYIAPHOTO JOHOPHO-
aKIIeITOPHOTO B3aMMOENCTBUA, MPUBOAAINIAA K 00pa30BaHUIO KOM-
IIJIEKCOB C IIePEeHOCOM 3apsana T-TUIIAa.

5. SARJIIOYEHHE

Brepsrlie ycTaHOBIEHHBIM HaMU MeXaHU3M pacTBopeHus dynaepena Cg,
IO peaxIiuy ME)XKMOJEKYJIAPHOTO HOHOPHO-aKIIEIITOPHOTO B3auMOmeli-
CTBUS, IIPUBOAINETO K 00pa30BaHUI0O KOMILJIEKCOB C IIEPEHOCOM 3apsAaa
T-TUIIA, AeJaeT BOSMOMKHBIM UCIO0JIb30BaTh MOJIEKYIy Cyy B POJIN «CTaH-
ITapTHOM MOJIEKYJbBI», IJIA OHpeleieHUsA T-3JIeKTPOHOLOHOPHON CHJIBLI
MOJIEKYJI pacTBopuTeeii. Mepoii T-TOHOPHOUN CHUJIBLI MOJIEKYJLI, B JTaH-
HOM cJayuae [15], cIy:KUT BeITMUMHA PACTBOPUMOCTH MOJEKYJILI (QyJije-
pena Cg,, UMCIEHHO paBHAsI KOHCTAHTE PABHOBECHUA PeaKIIMM PacTBOpe-
Hus ¢ymanepena Cgy, ABIAMONIASICA HamboIee aJeKBAaTHON BeJIMUMHON
JTOHOPHOM CUJILI MOJIEKYJIBI.
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