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OHTHYECKASA AHM30TPOIIMA U ®OPMA MOJIERY.I
CHJIOKCAHOBBIX ITIOJINMEPOB B PACTBOPE

B. H. Ileemxoe, 3. B, ®pucman, H. H. Botiyosa

Hax moxasano msyueHme THAPOAUHAMIYECKUX M ONTHYSCKEX CBOHCTB IO~
JHCHIOKcaHOB B pactBope [1—3], xapakTepHO# 0COGEHHOCTHIO MOJEKYJIAp-
HHX Henell 9THX MONIEMEPOB ABIAETCH X IEOKOCTH, 3aMETHO HPEBOCXOXAMAS
rafKocTh MaKpPOMOJIEKYJ ¢ HOJEBUHUI0BOH Lenbo.

B orMewenHHX paGoTax BHBOJ O 3HAUATENbHON CBEPHYTOCTA MOJEKYJAp-
HEX Kay6xoB GHI cfle/laH Ha OCHOBAHMU HX CPeHUX IeOMETPHYECKAX pasMe-
POB B pacTBOpE.

Boxee pmeranbEme cBefeHES O $OpMe HDOMTEMEPHHX Iemedl .M 0 TemIoBOH
HOABU;KHOCTA BXOAAMEUX B HUX MOJEKYJIAPHEHX IPYOH MOTYT GHTE MOJXydYeHH
nyTeM W3y49eHEA WX ONTHYECKOH AHE3OTPONNE B JTaMHHADHOM HOTOKe.

Mertopuxa u oGpasubl

B macroameit paGore MeTon qBOAHOrO Iy4eIPEAOMIEHAA B IOTOKE MCOOIE~
ayeTcs HNJA HCCIeXOBAaHEA pacTBOpPoB moxmamMmermicmioxcana (IIJIMC) u
pomupumerniadermiacairokcasa (IIIM®C). Hsygaemue o6pasun Omiah dpax-
nuamm rexamgeckrx moxumepor IIJIMC m IIIIM®C; ro BTOpOM w3 HAX mecars
OpPONEHTOB MOHOMEDHHX 3BEHEEB COfiepsKalnd GeH30JbHOe KOJBIO0, 3aMeIia-
omee MOTHALHYI0 Ipynmy.

Momexynspanie Beca HccaefyeMHX ¢pakmmit Omam onpefielieHH pamee
[2, 3] meTomoMm cBeropaccesmEa, a gas IIJIMC, xpoMe TOro, BHUYRCIAANCE NO
IX XapaKTepACTHUYECKEM BA3KOCTAM B TOXYOJe ¢ HCHOJIL3OBaHMeM (OpMYIHI

[2]:
[m] = 4,2-1074. M09, (1)

Wamepenna [BOMHOTO JIyUeIPeXOMIeHHS BeJHCH B JHHAMOONTHMETPE ©
BHemHAM poropoM [4] (mmpnHa sazopa 0,84 mw, paGogas gauna 100 mu) mpm
TeMmeparype 21°. B mpmMenAeMol HOTyTeHeBOE cXeMe KOMITGHCATOPOM CJIy-
maaa caogadas miactaaka 0,0216 h.

A ompepeneREA cerMeHTHOM aHA30TPOINE MOJEKY I IO IBOWHOMY Jyde-
TIPeOMIeHAI0 WX PACTBOPOB B KaveCTBe PacTBOpHTeNd OHJI MCHOJIL30BAH
Oermsmu. Ilpm stom pgua obpasmor IIJIMC, mmeromux moxasaTelb IpeloMie-
Haa n; = 1,403, 6mia BH6Gpana ¢paxumsa GemsmHa ¢ TeMmepaTypod Kume-
uma 80—100°z ¢ norkazaTeneM npenomitenna n, = 1,411. B ommrax ¢ IIIIM®C
(nx= 1,427) unpmmenaxacy ¢paxknusa GeHsuHa ¢ Temmeparypoir 100—120°
(n,= 1,416). Taxum oGpasoM, B o0ouX cIyuasgX BeJUUMHA HHKPEMEHTA Nj—
n, He npessimaya ~ 0,01, wro ofecmeumBajo0 B 3THX CcHCTeMaX OTCYTCTBHe
wamepmmoro sdpderra dopmm [5].

Hpowme roro, xaa naysennd s¢derra fopmet OBLI0O H3MeDPeHO ABOHHOE Tyde-
npenomiaenne ¢parnmit IIJMC B rtomyoxe (n, = 1,497).

Ilomumo onTwuecKHX HccaenoBaHEN OHJIH OIpPeHeleHH aGCOMIOTHEE BA3-
KOCTH BCeX DAacTBODPOB 1), a TaKke AX XapaKTePHCTAYeCKHe 3HauenmA [n).
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JKcIepuMEHTANbHbIE TAHHLIE

NAIMC B Gensuue. buaanccaenopana II dpparmma (M = 1,79 X
% 109), a rarme HeppaxumormponauHsi o6paser IIIIMC ¢ cpenHeBASKOCTHEM
MONeKYIAPHKEM BecomM ~ 7 -105,

Pacteopm TIJJMC B Gemamue of6Hapy:kmBajoT TOJOKUTENIBHOE IO 3HAKY
IUHAMHEYECKOe NBOMHOe mrydempesnomiende. OMHAKO BeamymHa ero An cTOAb
Majia, 4TO, HECMOTPA HA WyBCTBATENBHOCTh HPAMEHAEMOTO METOZa, KOJIEde-
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Puc. 1. InmaMunaeckoe EROHHOe AydempenoMiende An Kak QYHKIMA IPATHEHTa CKOPOCTH
g mia 11 PparnuM HOAHIMMETHJCHIOKCAaHA B GeHsmHe.
I.tmbpu ¥ UPAMEIX YKABHIBAKT KOHIEHTPAIMI0 DPacTBopoB B 2/100 cm?
Puc. 2. HORNeHTpaOWMOHHAA B3aBHCHMOCTS BEeXMIMHK ( An/gen,) g0 (B) .ma8 pacTBOpOB
TIONMVAEMETHICAIOKCARA B GeHanHe:
1—M =179 «10% 2 — M = 0,7 - 10°

. CTBeHHOE H3ydeHHE dPeKTa OKa3HBAOTCA BOZMOKEEM JHINL UPH JOCTATOYHO
fompIIEX KOHIEHTpamuax. Bo Bcex ciywanax An Bo3pacTaer IPOUOPITOHATb-
HO I'DafiMeHTy CKOPOCTH g; WiIlocTpanmeil ciry;kaT pue. 1. ' ‘

Honnertpanmorsas sasmcmMocTh BexmauHwl ( An/geng)q.o (M, — BAKOCTSH
pacTBOpHTENsI) UpeAcTaBieHa Ha pHC. 2. XapakrepucTwdecKme 3HAYeHUs
aBoitrOTO Nywenpenomuerns (n] =lim (An/gev,), HOXyUeHHHe DKCTPAMONA-

| . |
nmeidl OPAMHX pEC. 2, OpuBefieEN B TalGi. 2. 3gech e DOMEINEHH! COOTBET-
crBylomue Beamumen [n] m [n)/Inl.

J1a DpoBePKE HaJeKHOCTH HOJYIaeMEIX 3KCTPANOIAINMOHHHX 3HAYEHHI
[n)/[n] oTm BemmuwEL OTeHEBANACE IPY PA3MMURKX KOHIEHTPANUAX IO METOLY
Merepanna [6] BErmcienmem: coornomenms An/g(n — v,). PesyabraTa mpu-
BefieHs B Tabx. 1. Beamumumr An/g(n — v,) B cooTBeTcTBUE ¢ Teopumei 0KasH-

TaGamma 1

Jnnavageckoe xBOiHOE AyueNpesOMIeHME M BASKOCTh PACTBOPOB NOMHIHMETHICHIOKCAHA
n noxupEMeTniI)eHAICAIOKCAaHA B GeHamHe

dpan- ca' An 7100 An ®pan- & An n-102 An .
wr e | g 0% ne | gm—mg 10°| nea 100§M8 g1 e | =yt
IlonupgumMeruncuIoKcan HOJIHAPIMQTMH(I)GHHJICRJIIOR(:&K
1,48 | 2,45 | 6,83 0,39 6,0 {—3,95/27,29, —0,15
A 4,21} 1,91 | 6,37 0,32 5,0 | —2,98(17,79 —0,17
i 1,02 | 1,29 | 3,86 0,38 A" 4,0 1 —2,13112,49 —0,18
0,80 | 1,05 1 3,00 0,42 2,8 | —1,18] 6,89 —0,18
0,73 0,81 (2,54 . 0,39 2,4 |—0,92| 5,89 —0,17
0,64 | 0,69 |2,22 0,35
3,00 2,93 | 8,28 0,38 28 |Tisl val o
. s , ’ , , —1,30] 7,08 —0,20
phedpa | 2,50 | 2,05 | 6,27 | 0)35 VIE 1 40 |—105) 5180 —0;21
“pamami | 2090 | 1,39 14,54 0,34 3,5 |—0,73| 4,73 —0,18
s 1,50 | 0,95 | 3,39 0,33
MeP-l 4,00 ! 0,57 | 1,65 0,49
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BaOTCA He 3aBACAMIEMEA OT KOHIEHTpauum. Wx cpemmue sHaueHumsa (raba. 2)
IpaKTHYEeCKHN coBmafalor ¢ orHommenmeM [rn}/In] mna obomx mccaepnoBamHEIX
o0pasmoB. [las paccMarpmsaemoin cmcreMn IIJIMC — Gemszur (oTcyTcTBHE
adderra Popmu) Haiimennne sHauenuma [n]/[n] mossoasror BHUECIETL pas-
HOCTHh LIOJAPH3YEMOCTed cerMeHTa MOJNEKYJH (a1 —— o2) IO W3BECTHOMY COOT-
HONICHWIO, EHCTBUTENBHOMY [JIA TayccoBmx memeit [7]:

_[n] | 45nghT ©
Tl dm(n24 2
rne k — mocroguHas Boabpmmanma; T — alcomrormas temmepartypa. Ilomy-
YeHHHE BsHaueHEA (d; — d,) ONPUBeJEHH B mocjefinem croabme Taba. 2.
B coorsercTBEm ¢ Teopmeit [7] menumumHE (@; — o)) HPAKTHUECKE COBHANAIOT
JJIg ABYX HCCJIefOBAaHHHX 00pasIoB.

oy — dg

Tabnuma 2

XapaxTepacTHYECKHE BEJIHUYWHE JHHAMAYECKOI'O JBOHHOIO JydYenpeJoMieHHs
H BA3KOCTH NOIAABMETHICHIOKCAHA ¥ NOMEAMMETHNDEHIICHIOKCAHA
B Gemsmne m cermeHTHaA aamaorponmsa IIJIMC m IIJIM®C

100 cms [n] An 1010 ( )+108,
-6 400 . Lt sa10 ey ayg—ap) oM
Oparnud | M-10-¢| [r]-10® |(n] 5 2 10 q((gpeg)nee) 1 PN
HOJIEJIMMGTHHCHJIOHcaH
11
Hedpar- | 1,79 | 1,20 3,30 0,36 0,36 4+ 0,03 4,9
IUOHHPO- )
Bapmuit | 0,70 { 0,72 1,88 0,38 0,384-0,05 4,8
nonEMep ‘
: NoaupgumernadeEAICHIAOKCAH
11 2,20 1—0,50] 2,95 | —0,17 = - —2,2
A% 0,60 |—0,28 1,40 —0,20 | —(0,174-0,01) —2,3
v 0,28 |—0,16] 0,90 -0,18 | —(0,204-0,01) —2,4

NAMO®C B 6en3umue HWccrefosann Onan Tpa ¢ppaknud moimMepa
(ITT, V = VII). [IpoiiHoe IydempesoMIeHHe [JIA BCeX PACTBOPOB OKa3ad0Ch
OTPHIATEJbHEM ¥ IO BeJdYUHE BechMa MadwM. I03TOMYy Hisd HAXORIeHHA
xapakTepacTEUecKuX sHaueHmit [n] m [n]/In], kKpome mocTpoeHEs KpmBHX

510" .
-20 7

; [/ Lo 2.0 Ja 4 1.0 2.0 30
¢ 2/100cw i c,e[mawj c,2/100cs

Pnc. 3. HommeaTpanuoHEAaA B3aBHCHMOCTh BETWUYMHH (L\n/gc*r]c.)g_>0 (B) mas pactBOpOB

$parumii o — moImIEMeTHIPEHNIACHAOKCAHA B (eHsuHe; 6 — HOMMAMMETHICHIOKCAHA B
TOIYONe; 8 — MOMUAUMETANCHIOKCAHA B TOTYOJeE.

2,2 .10% 2 — M = 0,60 - 10°% 3 — M = 0,28 - 10% 6: 1 — M = 3,03 . 10% 2 — M —
3—M=0,88.10% 6 I~ M = 0,39 10% 2 — M = 0,33 - 10% 8 — M = 0,45 . 10¢

1—=M =
1,79 . 10%;

e

sapacuMoct (An/geno)g—o = f(c) (pme. 3, a) mua ¢parmmit! V m VII (rme
oKcTpamonsAndsa K ¢ — 0 MeHee Haje:xma), GHI TakKe HMCIONB30BAH MeTOX
Ierepnmua (raba. 1, 2). :
CermenTHAaA aHm30TpONAA (21 — d2) BHYHCIATACH COITAcHO (2) MO ycpea-
HeHHEIM JJisA Kasmmoli ¢parkmma spavenuam [n]/[n] m An/g(n — mo). Homyuesn-
HEE 3HAYCHHA (a1 — a2) NPAKTHYECKHE COBNAJAlOT A BeceX TpeX (paKimit.
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MAMC B Toayoxe. BuIE mccae[0BaBH HecTh fpaKnmil moJImMepa
B 06aacTn MoJdeKyaapEHX Becos (or 0,15 mo 3,0) -108. Iipoiinoe mydempemoM-—
JieHMe PACTBOPOB HOJOKHTENBHO M TPONOPIUOHAIBEO IPAJHEEHTY CKOPOCTH
g. KommemTpaldOHHAs 3aBECHMOCTH BeAWYHHH An/gen, IpefcTaBileHa Ha
puc. 3, 6, 6. Xapakrtepmcrmueckme smHauemnsa [rn], Im] @ mx ormomenme
[n]/[n] mpmBenern B Tabux. 3. Bennuwnm [n}/[n] smaurrearso npessmmaior ux
' 3HAauYeHHA AJA TeX ke ¢paknuil B GeHaWHEe W BO3PACTAlOT ¢ MOJNEKYJAPHHM
BECOM. IJTO OOCTOATeNbCTBO yKaswBaer Ha Haiamame ddderra dopmer [5, 8]
B Halm0gaeMOM IBOMHOM JIy4enpeioMICHHH.

O0cy:xnenne pe3yanLTaToB

AcmMMerpusa $OPMH MOJNEeKYd NOAMCHIOKCAHOB.
Teoprma ABOKHOTO IyvempeJOMIEHUsA B moToke [5] mpwm Hanmumm, xKpome d-
dexTa cobcTBeHHOM ammsoTponmu, Takke m sddexra gopmm [5], B mpumene-
HEM K MOfenm rayccosoro kiybOra [9), mpmeommr ® cremyomemy obmemy
COOTHONIEHNTIO: ’

[n] 45n kT 5,940 (n), + n,)?

=2 = —a
Ml 4m (n2 + 2p2 PO maE pon2 (a2 4 2)2

(me—npr. @)

B KOTOPOM BTOPOH dYieH HmpaBOE WacTW, XapaKTepH3yIOmuZ adderT GopMu
Kpome umciaa ABOragpo N ¥ HIOTHOCTH HOJEMepa p, COAEPIKAT HOCTOSHHYIO

®Omopu Q.
Tabamoa 3

Xapa.mepnc’rnqecxne BEeIMYAHE! MHAMAYECKOI'0 ABOIHOTO JAydyenpenoMIeHus,
BA3SKOCTHA H d)opma MAaKpPOMOJICKYJ NOJHNUMETHICHIIOKRCAHA B TOJyOHde

3 n
paxman| M40~ [n]-10° [,,].100?‘ 'E’:%'m" fnle.10° | [n];.100 [T]f.iou o) (oY
1 3,03 16,2 2,80 5,78 0,9 15,3 5,06 16 2,0
11 1,79 8,6 2,05 4,18 0,7 7,9 4,42 14 1,8
v 0,88 4,6 1,35 3,40 0,4 4,2 4,77 15 1,9
VII 0,39 2,5 0,86 3,18 0,3 2,2 5,65 18 2,1
VI 0,33 1,8 0,76 2,45 0,2 1,6 4,87 15 1,9
X 0,15 0,8 0,46 1,74 0,1 0,7 4,67 15 1,9

CornacHo (3), meBas wacTh ypaBHeHAsA AOJGKHA OHTH AOHENHOR PyHKIUel
ornomenns M/[n]. dror pesyarTaT XOpOmoO mOLTBEPIKNAETCH BKCHEPEMEH-
TAJbHHMIE JIAHBERIMA, mOXyIeHHHMEA Ruas ¢paxumit [ITMC B roayome. Wimaio-
crpanmefl ciay:xdT pmc. 4. OTPesoK, oTceKaeMHil HOJYYeHHOW HpAMOA Ha
OcH ODEHHAT, AaeT 3HadcHWe (g1 — &2), COBNAJ/laloNIee ¢ BENWYMHON, HaHmeH-
HO# u3 wamepesn# B Oemamue. HakmoH npsayoii mo3Boaser BHYACIATE KO3~
¢unuertr @, Koropmil okasuBaercd pasErEM O = 1,66-10%%, Irta Beamumua
HeCKOJIBKO MeHbIIe 3HAYeHHs, HOJyd4aeMOro OOKYHO JJIA FAyCCOBHX Hemed B
X0poIeM PAaCTBOPHTENE, OFHAKO OId3Ka K HeMy.

HeszaBrmcuMO OT HCHOAB3YeMOH MONEKyNHAPHOM MOMeNMM XapaKTepHCTHUE-
CKag BelMYWHA JBONHOTO aydvempenomiesms ¢opmut [n); B mammom pactsO-
puTene MOKeT OHITH BHMHCIEHA U3 H3MEPsSeMOrO JBOMHOTO NywYenpesOMISHMS
[n] mpm momomm coormEOmMenHA

[n]y = [n] — [n]., (4y
rae [n]. maxommrea mo ypasmenmio

4w 2 2)? -
n]e = 2=p7 - (i—,;‘—)' [} (g — aq), 6)
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B KoTopoM [n] — BsAskocTH oﬁpaana B JaHHOM pacTBOpHTeNe, a (a1 — dz) —
BeJIWuYMHA, W3BECTHAA W3 U3MepeHmil B GeH3uEHe.

ITonyuennmne TakuM obpasom sHauwenus [n], m [r] mgaa (I)pammn IIIMC
B TOXyOlle OpefcTaBieHH B rabi, 3.

Teopms HOKa3KBaeT, 4TO BeJHYMHA [r]; mpoOmOPHEOHAZLHA MOJERYJIAP-
HOMy Becy ofpasma M ® 3aBHCHT OT reOMeTPHYECKOH acmMmmerpmm P Makpo-
MOJCKYNH L0 yDPaBHEHHIO

(ng — n3)? M
[n]f = £ "’2 “ 120mp?RT f(P), (6)

f(P) — QyHRUEA OTHONEHWS IeOMeTPHISCKEX Ocefl MOmeKymapHOTO KIylkKa,
UACJAeHHO NpEBejeHHAs B Apyrux paborax [10].

1 X'a

L0
Jor
o
20
10
: 3 TR " ' T
M M-I
0 0 1 Z v
Puc. 4 Puc. 5

Pre. 4. 3asucmmocts [r] /[n1-(45n kT)/(4n(n?+ 2)%) (B) ot M/[n] mma $paxumit
NONNAAMETHIICAIIOKCAHA B TOLYONe

Puc. 5. 3aBucHMOCTH [n]f/{[(nﬁ—-nﬁ /n2111/1207p?RT]} (A) MOLeKyIAPHOIO Be-
ca M paa ¢paxnmil mOAUEMETHJICHJIOKCAHa B TOJyOIe

IponmopumorsansrocTs Beamumd [nl; @ M mua ¢paxmuit IIIMC manocTpa-
pyerca gamHEMHE Tabia. 3, a TakKe puC. 5, I'le UpeicTapieHa 3aBHCHAMOCTE
[n]; = f(M); Toukm noxaTCsa Ha OPAMYIO, HPOXONANLYIO 4epe3 HAUAJI0 KOOP-
JUHAT.

OKcOepmMeHTalbHKe 3HaweHHMA [n]; @ M mossosnsior upm momomm (6)
seramcanthb f(P), a crxemoBarenpHo, W P pus MoneKysn mccleOBAaHEEX (pak-
nuit. Ilomyuennsle 3pavenms P (mocaepguuit croabem Taba. 3) mpaKTmaecKm
-COBHOAJAIOT IJA- BceX (parmuii M Gamske K peagusmse P = 2, mpejpcrasuBae-
MOl Teopmed ANA TayCCOBRIX MQUEKYJISPHHX KIyGKOB.

Bumecte ¢ TeM, s1m 3Havesms P HECKOJLKO MEHEBOIe COOTBOTCTBYIOMEMX
BEJIYWH, HaXORWMHX 9HKCUHePAMEHTAIBHO NIAA MOJEKYJ JIHHeHHHX IOojmMe-
POB BEEHJIOBOIO paAfa. B kakoit Mepe s10T dakT cBAzaH ¢ GONBIMON rAGKOCTEIO
(cBepHYTOCTBI0) IOJUCHIOKCAHOBHX Ielell, B HacTOAmee BPeMA CKasaTh
TPYRHO, Of[HAKO HW3BeCTHH CJIydYaW, KOrJja yBeJUYCHHE KEeCTKOCTH Ierm (Ha-
IpAMep, NyTeM OPUcOeAuHeEns GOKOBHIX B3amMO/ICHCTBY OMAX rpyum) mpu-
BOJWJIO K OJHOBPEeMEHHOMY POCTY TeOMETPHYECKON acHMMETPHHE MOJCKYIAp-
noro kay6ka [10].

Onrumueckas aHmsorpomwma IIJMC. Maras sermamaa
PasHOCTH HOJAPHayeMOCTeH ceTrMeHTa (CTaTUCTHYeCKOTO cerMeHTa HyHa)
(@3 — ay) =4,7-1072% cu®, maiimennas srcmepumenTansuo aasg IIJIMC, yra-
3HBAET Ba BechMa ¢aa0yi0 OHTHYECKYI0 aRM30TPONHI0 MOHOMEDHOIO 3BeHA
ATOTO WOJAMEpa.
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AHZZ0TPOLMI0O MOHOMEPA MOMKHO O0XapPAKTeDPH30BaTh TIJABHEIME IOJADH-
3YeMOCTSIME 41, 2, ds B CHCTeMe KOODAMHAT, CBABAHHOM ¢ IMIOCKO# TpaHCIe-
nogxoit mommmepa [12—17]. Haa IIJIMC, BciencTBme HepaBeHCTBA BaJeHT-
HHIX yIVIOB NPE aToMax Kpemmusa (¥, = 110°) m xmcaopoga (92 = 130—160°),.
HanpasieHusA oceil ] @ 2 HeCKONBKO MeHAITCH B HPOCTPAHCTBE OT MOHOMEPA.
K MOHOMepy, OcTaBafch B OfHOH miockoct: (pme. 6).

Pre.” 6. Tpanclenouxa OOIRAMMETIIICHIOKCAHA

Benwumna onradeckoit aEM30TPONNE MOEOMEpA A — G = a3 — 1/, (az + as)y
MOsKeT OHTH IOTyTeHA N3 DKCHEPUMEHTANBHO HaWJeHHOr0 3HAUCHUA (41 — d2)
OpH IIOMOIZA COOTHOUICHHUA:

ay — Q2
e, =5 7y
if L
rjae S — gmcao MOHOMEDHEIX 3B€HbEB B CEIMEHTe, CBA3aHHOE C OOJTHEM YHC-
JOM cBf3edl B rayCccOBOH menmuy, BOKPYT KOTOPH X BOSMOKHO BpalleHme, U ¢

CPeHEM KBafpaTOM CTATHCTHYECKOH ANMEH nen:m ks gopmynoi [7]
72
h&

= Wbt e

S (8)

3peck b — «ruppoiMHAMAYeCKam» IHHA cBsisu Si— O, paBHasg DPOEKHUA
ee mCTHHHOHA pamsam [ BHa ock TpaHcmenmm I (pumc. 6). [asa cmaoxcaBOBOM
memu b = /ol (sin?/p® + sinl/,¥,) m moromy

572 ,
S 2hy (9)

= VI (sin /39,4 Sin Vg9s)? °

IxeneprMenTaNbEO oTHOmeRHe ki/vl? mma IIIIMC 6mno ompeneaeno
Quaopu [1] myreM BmCKO3MMeTpHIecKmX H3Mepenuir B O-toure. IIpm ycaosum
1=1,65 A, no pammmm ®nopm, hj/vi? =17,3. Honcrasanaa »Ty Bemmummy B
(9) m ompurnmas ¥ = 110°, ¥, = 130°, paxopmm aua IIIMC §=4,9. HUec-
HONb3Yd BTy BEANYNHY M SKCHOPUMEHTANBHO HAWJEHHOe 3HAYCHUE Oy — Qo=
= 4,7.107% cu®, o (7) noayuaem

ay =oa, =0,96-10725 cu®. (10)

Jra BechbMa Majas BeaWdWHA CjgaraeTcAd W3 IoJgApuayeMocrefi: 1) pByx
rpynx CHj; 2) nByx xapGoxpemumeBmx cBsseir SiC m 3) 7ABYX cHIOKCaHO-
Bux cBAseir Si0. Ocm 9TMX rpynn # cBASeid HAOPAaBIEHH N3 NEHTPA Ha
YIJIH TpaBMibHOIO Terpaspapa (puc. 6). llpmEmmasd Bo REMMaEme mociaefHee
06CTOATENBCTBO, HETPYAHO HOKa3aTh, 4T0

ay —a, = A(Si0) — A (SiC) — A(CH). (11)

»
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3mech A o03HawaeT PasHOCTb ABYX I[NIABHHX IOJAApU3yeMocTeil (BLOab X
moliepeX OCH), COOTBETCTBYIOmEeH CBSsH WIM rpynnme. Tak, Hampumep, [14]:

A (CH;) = (CHy)y — (CHg), = 18,1-1072 — 20,2.107% = — 2,1.107% cu®.
Tlopcrapasas sty Beamumuy B (11) m mconoassysa (10), maxogmm:
A (SiC) — A (Si0) = 1,1.107% cud.

‘Taxum oGpasoM, XoTd BedumdmeH apmsorponmu cBAsedr SiC m SiO He ma-
BECTHH, OIMCAHHLIE ONKITH II03BOJIAIT OHOpeelATh PA3HOCTh DTHX BEJIAYHH.
Ilpn s1oM cBsaAsp SiC oKasHBaeTcsa HeCKOJb- ‘ b
Ko Gosiee aHE30TpOIHO, Hesxenn Si0, Bupo- b, !

YeM, pasidydEe HTO BeChMa HEe3HAYHUTEIHHO,
9TO M ABJAETCH NPAYAHON ¢aa00i aHHE30TPO-
IIWY  CHJIOKCAHOBOH Iemw.

OnrmuecKas aHA3O0TpPOOHUSA
OAM®C. Omur [3] moxasmBaer, 4TO
ra6rocts nmemeit IIJIMC mpakTuueckn He 0T-
mmuaerca or rmbkocrm IIIM®C. Iloaromy
CpeHAA ONTAYECKAd aHM30TPOIAL MOHOMED-

Horo sBeHa IIJIM®C a; —a,; mosxer OHTH
BHuncaeHa no (7) momcramoBroit S = 4,9 &
a—ay = — 2,3 10728 c43 (cm. rabm. 2). O1- Pue. 7. M -
- HC. /. OHOMEpHOe 3BEHO METHJ-~
ciofa HaxogaM @) —a = — 0,48 -10-25 cu3, q)enmcmomaﬁaf’ o — yrox, obpa-

CJIeI_(yeT OpHHATE BO BHUMAaHHe, 4YTO B 3yeMblifi HOPMAaJbl0 K ILIOCKOCTH
maygaemoll memm IIJIMPC ammp mHa OfHO#  6Gem3oaBHOTO KOABNA by ¢ IIABHOL
OecATOH YaCTH MOHOMEPHHX 3BEHBLEB TpPYIa 0CbIo I TPAHCLENOIKE
CHj; samerena Ha GeH30IbHOE KOJBIL0, TOTIA
KaK JIeBATH JeCATHX 3BeHBEB ABIAIOTCA 3BeHbAMH JWMeTHJICHIOKCAHA (aHM-
sorponmsa 0,96 -10-26 cu?® mo (10)). Ilosromy ammsorponmio a; —a; MOHO-
MepHOro 3BeHA MeTHI(eHRICHIOKcaHA (Cofep;KAIMero OfHY METHIBHYK N
ofHy (GeHEIBEYI0 GOKOBHE I'DYIOE, PHC. 7) MOMKHO \HafiTH M3 COOTHOIICHWSI

0,4 (¢ —ay) + 0,9-0,96-10"% = a3 —a, = — 0,48.107%,

IIPpHBOJAIETO K pesynLTaTy:
gy —a; = —13,4.10725 cud. (12)

Takmm o6pasoM, 3aMeHa OJHON MeTHABHON I'DyNUE B MOHOMEPS [HMeTHJI-
cumiaokcaHa (pme. 6) Ha GeH30IbHOE KOABNO (PHC. 7) W3MEHACT AHH3OTPOMUIO
mosOMepa (cM. (10) m (12)):

Aay —a;)=—13,4.-10"25—0,96-10"% = — 14,4.107% cu®. (13)

C ppyroit cTOpOHK, N3MeHeHNe aHA30TPONEH Ay — & ), BH3BaHHOE TON
3aMeHOH, MOkeT OHTH BHYHCIOHO TEOPETHYECKH IO W3BECTHHM IOJAPH3ye-
MOCTAM B3aMEHSEMHX CBA3CH W TIPyII.

Hedcrsrrensro, samena rpymmu CH; wa CgH; cBomuTtea X ciemyommm
onepanuaM:

1) yamuroxaercs cBsa3b SiCapupar. (cBA3HBatomas rpynny CH; ¢ memeio);
2) Bofurca CBA3E SiCapomar. (CBABHBAKMAS KOABIO ¢ UEHBI0); 3) YHHUTO-
maerca rpynnoa CHy; 4) ymmurosxaerca omsa cBA3k Cgpovar.Hl B GeH301B-
HOM KOIbIe; 5) BBORUTCH GeH30ABHOE KONBIO.

Omepanun 1) ¥ 2) mpaKTE9ecKH KOMICHCHDPYIOT OfHa Apyryo. CoBoRym-
HOCTE 3) M 4), yMeHBIIAsA CPeHION HOJAPU3YeMOCTh MOHOMEepa, He H3MeHHeT
€ro aHH30TPONAN (OHU CBOTATCA K H3BATHI0 m3oTpouuoi rpyums CH,). Taxmm
06pasoM, H3MEHCHUE AHHIOTPOIIA MOHOMepa Ompefelserca JUIlL HOCIeTHeR
(5-1t omepanmeii), T. e. BBeXeHMeM OCH30JBLHOTO KOJBIA.
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Herpynuro mokasarb, 9T0 BBejeHEe OSH30JBLHOTO KOJBHA IPEBOAUT K W3-
MEHEHHI0 aHH30TPONHE MOHOMepa:

Afay—ay)=5(b —by) (1 —3cos*g), (14)

rge by m be — raaBEHe DOJApE3yeMOcTH OGEH30MBHOTO KOJBIA; (¢ — yroJ,
.COCTABJAEMNI HOPMANBLI0 K_IUIOCKOCTE KOAbOA (T. e. HamOpaBieHHeM bs2) ¢
OPOROJBHON 0CHI0 TPaHCIENu (HampaBienme a4;), cos? ¢ — cpenHmii KBajgpar
.COS @, MONyJaeMH# IPW BpamaTeAbHHX KadaHWAX IIOCKOCTH KOJBI@A BOKDPYT
HaOpaBJeHUS er0 BaJeHTHOH CBA3H C NEUBI.

IloacraBuas B (14) by — bz =60-10"% cu® [19], a Bmecro A(a — a;)
-eT0 BKCOEPEMEHTANbHOE 3HaveHme, m3 (13) moxydaem:

cos? ¢ = 0,493,

YTO0 COOTBETCTBYeT NpaKTEYeCKH MOJHOE cBoGome Bpamenma (Korja
-cos2¢ = 0,5) Komema.

Taxum obpasom, BpamareilbHoe aBmkenme Permipunx rpymo IIJIMODC
‘OKa3HBaeTCA 3HAYHMTEIHHO MeHee 3aTOPMOKeHHBIM, HEKEIH 3TO MMeeT MeCcTo
B IOJHUCTAPOJe U ero xjopupowssonuux [17]. dro obcTogTeancTso, 0OueBHIHO,
ABIAETCA CAeNcTBAEM 0OIBPIIAX PAaCCTOAHMM, KOTOPHIMHE pasfesfeHH 3TH I'PyI-
nw 8 gemax I[TIM®C.

ABTODH IOXB3YIOTCA CIy4YaeM BHpasmrh Gaarogapuocth M. K. CraBmiko-
My 7 B. M. CBerosapoBoif, IpefocTaBHBIIYM B AX pacIOpssKeHMe HCCIeOBAaH-
#pe ofpasme mOJIMMEPOB.

BuiBojnt

B pafore mceaenoBaHo ABoiiHOoe JydempesoMieHHe B IOTOKe B PacTBOpPAX
paga ¢paxmmit IIIIMC »n IIIMOC.

ITyrem mameperwmil, npoBeReHHENX B TOXyO0Jde, ORI o6HApYxeH adPerT dop-
MBI, BelIHYMHA KOTOPOrO OKasalach NPONOPIMHUOHANBHOH MOIEKYJISPHHM Be-
caM ¢parumil, B COOTBETCTBHH ¢ TeopHWeill. Drlla ompefelleHa acAMMeTDHA
popmur Moneryaapuoro Kaybora I[IIMC, Koropaa okazanaesr HeCKOIbKO MeHb-
Il BeJIMYMHEL, TOJy9aeMoi 0OHYHO [IJIA TAayCCOBHX liened.

Ilpn nmomonim Bm3Mepenmii, npoBeieHHNX B GeH3WHEE, GHJIa OIpefieldeHa cer-
MEHTHAs AaHW30TPONHA O, — 0y 000MX NOJEMEPOB, OKA3aBMAACA PaBHOU
4,7 -10-2 cu® gaa NIAMC = — 2,3 -10-2% cm® paa IIIIMO@C.

Ilo sTum mammEIM, a Takske mo masEkiM Duaopm o pasmepax nemeit IIJIIMC B
‘0-pacTBOpHTeNle BHYWCHEHK BEeJIWYZAHH AHAZOTPONUA MOHOMEPHOTO 3BeHa
ay — a, ,oxasapmuecs pasEEMA 0,96 1025 ca® mass IIJIMC m — 13,4 10253
IJIA MOHOMepa MeTHI(eHAICHIOKCAHA.

Amanua 8TEX pesyabTaTOB MO3BOJIAET BHYUCANTH PasHOCTh aHM30TPONNH
cpaszeit SiC u Si0, koTopas oxasmBaerca pasHoil 1,1 -10-25 cu®.

O6cysmnenne nammmx, noxydenmux miad [IIM®C, npmeogur K BHBOLY
O TPAKTAYECKH IONHOM OTCYTCTBHM TOPMOKeHHS OOKOBHX (PeHHIBHNX IDyLO
(B cMBicie MPEeMMYUIECTBeHHOH OpPHEHTAIMHE HX ILIOCKOCTeil) OpH HX Bpaie-
HUHA BOKPYT BaleBTHOH cBA3H Cypomar. — Cannpar..
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THE OPTICAL ANISOTROPY AND THE SHAPE OF SILOXANE
POLYMER MOLECULES IN SOLUTION

V. N. Tsvetkov, E. V. Frisman, N. N. Boitsova

Summary

The flow birefringence of polydimethylsiloxane (PDMS) and polydimethylphenyl-
siloxane (PDMPS) solutions has been investigated. The molecular coil asymmetry has
been determined. This has been found to be somewhat lower than the values usually
obtained for Gaussian chains in solution.

The segment anisotropy has been determined and the anisotropy of the monomeric
unit of PDMS and PDMPS as well as the anisotropy difference of the SiC and SiO
groups have been calculated.

An analysis of the data obtained led to the conclusion that there is no marked hind-
rance to the rotation of the phenyl groups of PDMPS about their bond with the siloxane

chain.



