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H.M. 3a6u6a.l106a**, B.K. Ilaepenmsee?", 
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(*CaHKm -IIemep6YP2CKUU eocyoapcmeennuii yuueepcumem meXHOl102UU U ousaiina; 
**Hncmumym eucokouonexynnpnux coeouneuuii POCCUUCKOU axaoeuuu nayk, CaHKm-Ilemeptiypei 

Jf3YlfeHa pacmeopuuocms opeeecuou uenntonosu pasnoii uonexynspuoi; uaccu 6 60aHblX pa­
Cm60paX Na OH C a06a6KaMU noueeunu U mUOMOlfe6UHbl npu 6apbUp06aHUU meunepamypu, 
COCma6a pacmeopumeneii U nocneooeamenutocmu cmaouu npou,ecca pacmeopenun. IIOKa3aHO, 
«mo 6 pacmeop nepexooum ueantonosa CO cpeoneii CII ao 500- 600. IIpu euoepxcueanuu pa­
cm60p06 npu 20°C 6 mesenue 2 cym 6 HUX npoucxooum 06pa306aHUe rjJU3ULfeCKUX mepuootipa­
muuux eeneii. Memooauu JfK-cneKmpOCKOnUU UpeHm2eH06CKOU aUrjJpaKu,UU U3YLfeHa cmpytc­
mypnas opeauusauus nO/lYLfeHHbIX U3 paCm60p06 euopamueantonosnux nIleHOK. 

O JlHOM 113 aKTyaJIbHbIX np06JIeM B 06JIac­

Tl1 XMMl1l1 M ¢M3MKOXl1MMl1 npnpomrux n o­

JIMMepOB 51BJI5IeTCH paspatior xa 3KOJIOrWleC­

KM lJMCTbIX M 6e3BpenHbIX nJIH lJeJIOBeKa TeX­

HOJIOfMM nepepaeorxn ueJIJIJOJI03bI B rorossre 
113neJIl1H . TIpMMeHHBWMMCH no cepeznntsi 80-x 

ronos XX B. cnocof nOJIyqeHl1H rnnparuen­
JIJOJI03HbIX BOJIOKOH M3 xcanrorenara ueJIJIJO­

JI03bI CBH3aH C MCnOJIb30BaHl1eM cepoyrnepo­
na, KOTOpblM BeCbMa TOKCWleH. 

B HaCT05IJuee BpeMH uapany C BMCK03HbIM 

npoueCCOM JlJlH npOM3BonCTBa rl1llpaTueJIJIJO­

JI03HbIX BOJIOKOH l1CnOJIb3yeTcH TeXHOJIOrl1H C 

npmrenenaei« B KalJeCTBe paCTBOpl1TeJIH uen­
JIJOJI03bI M eTl1JIM Op ¢ OJIl1H - N -OKCMna (MM0­
npouecc) [1, 2] . B nocnennee neCHTl1JIeTMe 

MHoro rry6JIMKaUMM rr OCBHllJ,e H O M3YQeHMJO 

CBOMCTB paCTBopOB B MOHHbIX )l(MllKOCTHX, B 

KOTOpblX paCTBOpHJOTCH npaponnsre 11 Cl1HTe­

Tl1lJeCKMe nomorepst, lJTO OTKpbIBaeT rrepcrrex­
Tl1BY nOJIyqeHl1H KOMrr03MTHblX nJIeHOK M BO­

JIOKOH C HOBbIMl1 ¢YHKUHOHaJIbHblMl1 CBOMCTBa­

MM [3-5]. B03MO)l(HOCTb l1CnOJIb30BaHl1H MOH­

HbIX )l(l1llKOCTeM B npOMblWJIeHHblX MacwTa6ax 

OrpaHl1lJMBaeTCH MX CTOl1MOCTbIO. 

Ha cerozmanmna neus no-npexcnexry ax­

TYaJIbHbIM BonpOCOM OCTaeTCH rr OMCK OTHOCM­

TeJIbHO neureasrx, 3KOJIOrl1lJeCKl1 6 e30rr acHblx 

M rrpl1eMJIeMbIX B TeXHOJIOmlJeCKOM CMblCJIe pa­

CTBOp l1TeJIeM ueJIJIIOJI03bJ. Mnoro rry6JI MKaUMM 

rrOCB5IllJ,eHO M3yqeHl1IO paCTBo peHMH ueJIJIIOJIO­

E-mail: abochck@mail.ru (OOlJCK AJ!cKcaHAP MI1XaHJIOBl1lJ) . 

3bI B BOnHbI X p aCTBOpaX NaOH C n06aBKaMM 

MOlJeB MHbI , TMOMOlJeBMHbI M rr OJIM3Tl1JIeHrJIM­

KOJIH , HO 6e3 rr p MM eHeHMH cepoyrnepon a. 

Ilpouecc paCTBOpeHM5I ueJIJIJOJI03bI B BOn­

H OM pacrsope N aOH , B OTJIMlJMe OT BMCK03HO­

r o rr po uecca , rtporexaer npn OXJIa)l(JleHMM 

(BrrJIOTb no 3aMOpa)l(MBaHMH). Ha paCTBOpM­

M OCTb ueJIJIJOJI03bl OKa3bIBaeT BJIl15IHl1e ee MO­

JIeKYJIHpHa5I Macca , creneas KpMCTaJIJIMlJHOCTM 

11 nOJIMMOP¢HaH diopua, a raioxe rrpMCYTCTBl1e 

rrpmreceii [6, 7 ] . Pacr aopsr ueJIJIJOJI03bI B BOn­

HOM pacrso pe NaO H C KOHueHTpaUMeM rrOJIl1­

Mep a n o 5% (Mac c .) nparoznru JlJlH ¢opMoBa­

HMH M3 Hl1X rl1npaTu eJIJIJOJI0 3H bIX nJIeHOK, HO 

TaKaH KOHueHTpaUl1H pacrsopa HBJIHeTCH HM3­

KOM JlJlH rrOJIyqeHMH BOJIOKOH. 

C u eJIb IO yJIyqweH M5I pacrnopsnouteri crro­

C0 6HOCTl1 BOnHbIX paCTBOpOB NaOH no OTHO­

weHMIO K ueJIJIIOJI03e 6bIJIM npeztnoxensr rpex­
K OMn OH eHTHble CMCTeMbI (Bona/NaOH/n06aB­

xa), B KOTOpbIX B KalJeCTBe n06aBKM MCnOJIb3y­

IOTC5I MOlJeBMH a, TMOM OlJe Bl1H a M nOJIM3Tl1JIeH­

rJIl1KOJIh [ 8] . Kpoue roro, npennoxeno MCrrOJIb­

30 BaTb 11 lJeTbI p eXKOM rr OHeHTH bl e CMCTeMbl 'nma 
Bona/NaO H /MOlJeBMHa/ TMOMOlJeBl1Ha [9]. BBe­

ztemre B p a6 0 lJy JO CMeCb nepelJMCJIeHHbIX nooa­
BOK n 03BOJIMJIO nony-nrn, pacrsopsr ueJIJIIOJIO­

3bI C KOHueHTpaUMeM no 7.3% (xracc.) [10], M3 

K OTOp bIX crpopaoaansr BOJIOKHa [11]. TIo nan­

HblM p a60TbI [12], ueJIJIJOJI03a XopOWO paCTBO­

p 5IeTCH B BOllHOM CMeCl1 npn COOTHoweHMM 

KOMnOHeHTOB NaOH/MOlJeBMHa 7/15 % (jracc.). 

TIPM saxrene MOlJeBMHbl aa T110MOlJeBl1HY orr­

Tl1MaJIbH OM ClJMTaeTCH CMeCb NaOH/T110MOlJe­
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MamepU{l//bl III MeJICiJyllapoaHOii KOH¢epeHlI,UU "C08peMeHHble meHaeHlI,UU pG38UmUJI XUMUU U meXHOJlOZUU nOJlUMepHblX MamepU{l//08 " 

BI1Ha B COOTHOlIleHl111 9 .5/4.5% [10] . B cnyrae 
CMeCI1 NaOH/MOlJeBI1Ha/TI10MOlfeBI1Ha OTHO­
urenne KOMrrOHeHTOB COCTaBJIHeT 8/8.5/6.5% 
[9]. B pa3HbIX pafiorax ornrcaau paamrraue 
rexrrteparypasre YCJIOBI1H npouecca pacrsope­
HI1H 11 rrOCJIe,llOBaTeJIbHOCTb cTa,llI1M npouecca 
rrpl1rOTOBJIeHI1H paCTBopOB [8-14]. 

OTMeTI1M, lJTO raxne paCTBOpHIOIUl1e CI1C­
TeMbI OTHOCI1TeJIbHO neurensr 11 .llJIH npouecca 
rrpl1rOTOBJIeHI1H pafio-rnx pacraopos ueJIJIlOJIO­
3bI 11 <popMOBaHI1H 113 HI1X BOJIOKOH 11 rrJIeHOK 
MO)l(eT I1CrrOJIb30BaTbCH TO xce TeXHOJIOrl1lJec­
xoe 060pY,llOBaHl1e, -rro 11 B BI1CK03HOM rrpo­
uecce, HO 6e3 npmrenenua cepoyrnepozta, Ona­
camrsre B HayqHoM JII1TepaTYpe pasnsre TeMrre­
parypnsre YCJIOBI1H paCTBOpeHI1H ueJIJIlOJI03bI B 
BO,llHO-IUeJIOlJHbIX cpeztax, rrOCJIe,llOBaTeJIbHOCTb 
CTa,llI1M rrpl1rOTOBJIeHI1H paCTBopOB rrOJIl1caxa­
pJ1.lla 11 rrp0,llOJI)I(J1TeJIbHOCTI1 rrpoueCCOB yKa­
3bIBaIOT na Heo6xo,llI1MOCTb .norrOJIHI1TeJIbHbIX 
I1CCJIe,llOBaHI1M rro rroncxy OrrTI1MaJIbHbIXyCJIO­
BI1M rrpl1rOTOBJIeHI1H paCTBopOB ueJIJIlOJI03bI. 

UeJIb HaCTOHIUeM pa60TbI - CpaBHI1TeJIbHOe 
I1CCJIe.nOBaHl1e YCJIOBI1M paCTBOpeHI1H ueJIJIlO­
JI03bI B BO,llHO-IUeJIO~IHbIX cpenax C ,llo6aBKaMI1 
MOlfeBI1HbI 11 TI10MOlJeBI1HbI, a raxxe cTPYKTYP­
HOM OpraHI13aUl111 C<popMOBaHHbIX rrJIeHOK. 

06beKTaMI1 I1CCJIe,llOBaHI1H HBJIHJII1Cb rrpo­
MbIllIJIeHHbIe 06pa3UbI npesecnoa 6eJIeHOM uen­
JIIOJI03bI CO crenem.io rrOJII1Mepl13aUl111 (err) 
250, 500, 750 11 900. err nomrcaxapazra orrpe­
,lleJIHJII1 BI1CK0311MeTPI1lJeCKMM MeTO,llOM rro BH3­
KOCTI1 ee paCTBopOB B xanoxcene C I1CrrOJIb30­
BaHl1eM ypaBHeHI1H Mapxa - Kyna - XaYSI1H­

-3·erro.9xa [11] = 7.0·1O [15]. 
,ll,JIH paCTBOpeHI1H ueJIJIlOJI03bI I1CrrOJIb30Ba­

JII1 rme BO,llHO-IUeJIOlJHbIe CMeCI1 pasnoro co­
CTaBa: CMeCb, conepxauryio 7% (xtacc.) NaOH 
11 12% MOl£eBI1HbI (M) [12] 11 CMeCb C 8% 
NaOH, 8% ~ 11 6.5% TI10MOlJeBI1HbI (T~) [9]. 
,LI,JIH rrpl1rOTOBJIeHI1H CMeceM I1CrrOJIb30BaJII1 
,llI1CTI1JIJIl1pOBaHHYlO sozty, NaOH MapKI1 XlI, a 
M 11 T~ - co crerrensro Olfl1CTKM MapKI1 lJ. 

PaCTBOpl1MOCTb ueJIJIlOJI03bI 113yqaJII1 B rre­
pee-rete na 1%-HbIe (Macc.) paCTBOpbI. 06pa3­
UbI rrOJII1Mepa rrpenaaparensno cyunom npn 105 
°C no rrOCTOHHHOM MaCCbI. Pacrnopsr rOTOBI1­
JII1 CJIe,llYIOIUI1Ml1 crroco6aMI1. 

1. HaBeCKY ueJIJIlOJI03bI (0.5 r) nosreura­
JII1 B npenaapnrensrro OXJIa)l()leHHbIM no -12.5 
"C paCTBOpl1TeJIb (49.5 r) 11 I1HTeHCI1BHO rrepe­
MelIll1BaJIl1 B rexeaae 1 lJ npn rrOCTerreHHOM 
rrOBbIIlleHl111 revneparypsr no 20 "C. 

2. HaBeCKY ueJIJIIOJI03bI (0.5 r) rrOMeIUaJIl1 
B 49 .5 r paCTBOpl1TeJIH 11 I1HTeHCI1BHO MeXaHI1­

lJeCKI1 nepeaeumaamr B r es emre 1 lJ rtpn KOM­
HaTHOM r ev rrep arype, rrOCJIe xero aunepxaaa­
JII1 rrpn - 12.5 "C B resenae 12 lJ. 110JIyqeHHbIM 
paCTBOp I1HTeHCl1BHO rrepexreunraamr B rexe­
mre 1 If rtpn rrOCTerreHHOM rrOBbIlIleH1111 TeM­
neparypsr no 20 °e. 

3. HaBeCKY ueJIJllOJI03bI nox eurana B son­
HbIM paCTBOp NaOH 11 rrepexreunmana npn KOM­
HaTHOM resrrreparype B resenae 1 lJ, 3aTeM B 
CI1CTeMY ,l106aBJIHJII1 paClJeTHoe KOJIl1lfeCTBO ~ 
11 T~ , nepev eunraamr 1 lJ 11 Bbl.llep)l(J1 BCUHI npa 
-12.5 "C B r e-renae 12 If. rrOCJIe 3TOro p aCTBOp 
CHOBa nepesreunraana B r e-remre 1 l£ rrpn no­
CTerreHHOM rrOBbIlIleH1111 r exmeparypsr n o 20 "C. 

4. H aBeCKY ueJIJlIOJI03bI rrOMeU{aJlI1 B pa­
CTBOpI1TeJIb, nepesreunraann rtpn KOMHaTHOM 
rexmepar ype B resemre 0.5 If, o6pa6aTbIBaJII1 
yJIbTpa3ByKoM B reseane 5 MI1H, rrOCJIe -rero 
BbI,llep)l(J1BaJIl1 rrpn - 12.5 "C 12 If . 3aTeM pa­
CTBOp nepeueuraaana B re-ren n e 1 l£ npn n o ­
CTerreHHOM rrOBbIlIleH1111 revneparypu no 20 'C. 

5. HaBeCKY ueJIJIIOJI03bI rrOMeIUaJIl1 B pa­
CTBOpI1TeJIb, rrepeu enmaamr npn KOMHaTHOM 
resmeparype B r es emre 0. 5 l£, 3aTeM 6bICTp O 
OXJIa)l()laJIl1 )I(J1)lKI1M a30TOM no -25 °C 11 BbI ­
nepx nsann 0.5 l£. 110JIyqeHHbIH paCTBOp nepe­
MelIll1BaJIl1 B r euemre 1 l£ rtpn rrOCTerreHHOM 
rrOBbIlIleH1111 rexmeparypsr n o 20 'C. 

6. H aBeCKY ueJIJIlOJI03bI rrOMeIUaJIl1 B pa­
CTBOpI1TeJIb, nepeveutaaana npn KOMHaTHOM 
rexmepar ype B re-renne 0.5 lJ, 3aTeM 6bICTpO 
OXJIa)l()laJIl1 )I(J1,llKMM a30TOM no -25 °C , rrOCJIe 
nero Bbl.llep)l(J1BaJIl1 npn -1 2.5 °C 12 lJ. ,LI,aJIee 
paCTBOp nepeaeunraann B r exea a e 1 lJ rrpn rro­
CTerreHHOM rrOBbIlIleH1111 r exmeparypst n o 20 "C. 

l10cJIe paCTBOpeHlI5l nee paCTBOpbI ueHTpI1­
<pyrI1POBaJIl1 B res emre 0.5 lJ npn 450 0 06/MI1H 
.llJIH OT,lleJIeHHH HepaCTBOpl1BlIleMCH lfaCTI1 ueJI­
JIIOJI03bI. rrOJIyqeHHbIM OCa,llOK rrp OMbIBaJIl1 na 
<pI1JIbTPe ,llI1CT11JIJ111pOBaHHOM BO,llOM,110 HeHTPaJIb­
HOM peaKUl111 (pH = 7) rrpOMbIBHbIX non (KOHT­
POJIb rro 11H,llI1KaTOpHoM 6YMare C <peHOJI<pTaJIel1­
HOM), 3aTeM cyurnmr rrpn 105 °e ,llo rrOCTOHHHOM 
MaCCbI. 113 pacrsopa ueJIJlIOJI03Y OCa)I()laJIl1 rry­
TeM,llo6aBJIeHHH 5%-HOro pacr sopa cep n on KMC­
JIOTbI, OCa,llOK r axxe rrp OMbIBaJIl1 na <pl1JIbTPe 
,llI1CTl1JIJIl1pOBaHHOM BO,llOM n o HeMTPaJIbHOM pe­
aKU1111 rrpOMbIBHbIX non 11 CYU111JI11 npa 105 °C 
no rrOCTOHHHOM MaCCbI. PaCTBOpl1MOCTb u eJIJlIO­
JI03bI (S, %) paCClJl1TbIBaJIl1 rro <poPMYJIe 

S= M j-M 2 . 100 
M, ' 

rne M, - Macca HaBeCKI1 u eJIJIlOJI03bI; M2 ­

xracca HepaCTBOpl1BlIleMCH ueJIJIlOJI03bI. 
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XUMU'teCKue 60JlOKHa M!3 2015 c. 

Paan60pUJUOCmb /{eJl!l1OJ/OJbl npu pantux cmcotiax npUZOm06J1etl UJlpaCm60p06 U 

emenens nonustepuzauuu nonucaxapuoa; nepeueeotueeo 6 p acmeop, U HepaCm60pU6­
lUeZOCJI ocmamtca 

N2 PacrBopHMOCTh,Cll ucrmonosu COCTlIB pac1ll0PHTC1IlI cn PIHP* 
cnoco6a % 

7%NaOH 112%M 98 
250 

8%NaOHI8%M/6.5%TM 95 
7%NaOH 1 12%M 25 230/1150

900 
8%NaOH 18%M 16.5%TM 25 245/11 ro 
7%NaOH 112%M 100

250 
8%NaOH 18%M 16.5%TM 100 
7%NaOH/12%M 35 

2 750 
8%NaOH 18%M / 6.5%TM 35 
7%NaOH 112%M no 35 27511140 

900 
8%NaOH 18%M 16.5%TM 30 330/1240 
7%NaOH 1 12%M 95 

250 8%NaOH 18%M 16.5%TM 65
3 

7%NaOH 1 12%M 40 25511165
900 

8%NaOH 18%M 16.5%TM 30 275111 SX) 

7%NaOH 1 12%M 45 27011230 
4 900 

8%NaOH / 8%M 16.5%TM 40 32011250 
7%NaOH 112%M 85

250 
8%NaOH / 8%M 16.5%TM no 85 
7%NaOH / 12%M so

5 750 
8%NaOH 18%M / 6.5%TM 80 
7%NaOH / 12%M > 50 44011020 

900 
8%NaOH / 8%M / 6.5%TM 70 550/1070 
7%NaOH / 12%M 50 390/1100

6 900 
8%NaOH 18%M /6. 5%TM 40 410/1120 

*cnPIH P- CTC nC'l1 b n ormsrepH3allHHII carnonoau, pacraopaaurcaca H ncpacraopnaurca cs (Hcpac­

TOOpHBWHHCli OCTlITCK). 

06pa6oTKY paCTBOpOB YJIbTpa3BYKOM rrpo­ I.I.J;l1HOH 1-2 MM. B cny-rae l1CXO,uHOH u;eJIJIlOJIO­
BODJ-UIl1 na YJIbTpa3BYKOBOM .rurCrrepraTOpe I1JI 3bI rOTOBl1JIl1 113 nopourxa nomnrepa nozmpec­
100-6 (POCCIUI) npn KOMHaTHOH rexmeparype. cOBaHHylO Ta6JIeTKY. CbeMKa npoaonanacs B 

flf,LIpaTu;eJIJIlOJI03Hble rrJIeHKl1 rrOJIytIaJIl1 pe)l(lfMe «rra npocner». 
crrocotioxr MOKporo diopvonanna nyrcu OTJIl1B­ B Ta6JIl1u;e rrpencrasnensr pe3YJIbTaTbI 113Y­
Kl1 pacrnopa npn 20°C xepea <pl1JIbepy C pery­ qeHlf5I paCTBOpl1MOCTl1 ,LIpeBeCHOH u;eJIJIlOJI03bI B 
JIl1pyeMbIM 3a30pOM na CTeKJI5IHHbIe rrnacrmrsr, Bo,uHO-I.I.J;eJIOtIHbIX CMeC5IX C,uo6aBKaMl1 M 11 TM. 
xoropsre 3aTeM rrorpyxann B OCa,LIl1TeJIbHYlO IJ,eJIJIlOJI03a C CIT 250 <paKTlftIeCKlf rrOJIHOCTblO 
BaHHy. B xa-recrne OCa,LIl1TeJIbHOH BaHHbI l1C­ paCTBOp5IeTC5I npn rronrorosxe rrepnsrxra TpeM5I 
rrOJIb30BaJIlf BO,LIHbIH 5%-HbIH (Macc.) paCTBOp crrOC06aMl1. 3TO XOpOIIIO COrJIacyeTC5I Cnamrsr­
cynsrpara narpus. Cdiopaonanaue rrJIeHKl1 OT­ Ml1 npyrnx aBTopOB [7, 9]. B cnyxae 6bICTpOro 
MbIBaJIl1 ,LIl1CTl1JIJIlfpOBaHHOH BO,LIOH ,LIO HeHT­ 3aMOpa)l(lfBaHlf5I pacrsopa no -25°C, 6e3 BbI­
PaJIbHOH peaxumr (pH = 7). ,LIep)l(lfBaHl15I Cl1CTeMbI npn rrOHlf)I(eHHOH reune­

)J,JI5I lf3yqeHl15I CTpyKTYPHOH oprannsauan parype B resemre .LIJIl1TeJIbHoro spexrena (cno­
rrJIeHOK l1CrrOJIb30BaJIlf MeTO,LIbI penrretrocrpyx­ co6 5), paCTBOpl1MOCTb u;eJIJIlOJI03bI COCTaBlfJIa 
TYpHOro aHaJI113a 11 cDypbe-I1K-crreKTpoCKorrl1l1. 85%. Bep05ITHO, cramer BbI,LIep)l(lfBaHl15I paCTBO­
I1K-CrreKTpbI rrJIeHOK CHlfMaJIlf na cnexrpover­ parens Cu;eJIJIIOJI030H npn Hlf3KOH reurreparype 
pe «Vertex-Ztn <pl1PMbI «Broker» C rtpmrcnc­ (nanpaxrep, -12°C), 5IBJI5IeTC5I Ba)l(HOH. ITOJIara­
HlfeM MlfKpOrrpl1CTaBKlf O,LIHOKpaTHO napyuretr­ eM, lITO na 3TOH cranna nporexaer ,LIaJIbHeHIIIaH 
aero rromroro BHYTpeHHero OTpa)l(eHlI5I «Pike». ,u11<P<PY3lf5I KOMIIOHeHTOB CMeIIIaHHoro paCTBOpl1­
ITOJIyqeHHble ofipasusr lfCCJIe,LIOBaJIlf peirrreao­ TeM B KplfCTaJIJIlfTbI BOJIOKOH u;eJIJIlOJI03bI, a CKO­
BCKlfM MeTO,LIOM na yCTaHoBKe «)J,poH-2.0». I1c­ POCTb ,u11<P<PY3lfl1 MOJIeKYJI pacrnoptrrena BeCbMa 
rrOJIb30BaJIOCb lf3JIyqeHl1e C~Ka' MOHoxpOMa­ 3aMe.LIJIeHHa BCJIe,LICTBlfe Hl13KOH resmeparypu. 
T113aU;115I ocyrueCTBJI5IJIaCb Nl-<pl1JIbTpOM. 06­ ITPl1 rrepexone K u;eJIJIlOJI03e C60JIbIIIeH CIT 
pasuu rOTOBl1JIl1 B Bl1,LIe naxera rrJIeHOK TOJI- (750 If 900) natimonaerca TOJIbKO tIaCTl1tIHa5I 
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MamepUClJ/bl II! />1e:J/CoyHapooHOU KOH¢epeHlI,UU "CO(JpeMeHHble meHOeHl{UU pG3(JumWl XUI.1UU U mexHO/lOlUU nO/lUJItepHbIX />1amepUClJ/OO" 

paCTBOpMMOCTb M rrp05IBJI5IeTC5I BJIM5IHMe CTa: 

nMM BbInep)l(MBaHM5I CMeCM npn rrOHIDKeHHOM 

rexmeparype. TaK, npn 6bICTpOM paCTBopeHMM 

ueJIJIlOJI03bI B npenaapirrensno OXJIa~eHHOM 

no -12.5 "C paCTBOpMTeJIe (cnocofi 1) B pa­

CTBOp nepexoznrr 25% nonmrcpa. Ilpn Bblnep­

)l(MBaHMM ueJIJIlOJI03bI B KOMrrJIeKCHOM paCTBO­

pMTeJIe B rexenae 12 q rrpn ::nOH )I(e resmepa­
Type (cnocof 2) rrpOMCXOnMT noasnuenne pa­

CTBOpMMOCTM ueJIJIlOJI03bl no 35%. B crrysae 
npennapirrensnoro nacneprapoaamcr ueJIJIIO­

JI03bI YJIbTpa3BYKOMC rrOCJIenYIOlUMM nsrncp­
)I(MBaHMeM pacrnopa npn -12.5 "C B rene­
HMe 12 q (crrocof 4) pacTBopMMOCTb rrOJIMCa­

xapnna nonsruraerca eure ira 5-10%, no 40-45%. 
OTMeTMM, qTO rrOCJIenOBaTeJIbHOe sneneaae B 

cycnenaato ueJIJIlOJI03bl B BOnHOM pacrnope 
NaOH npyrnx KOMrrOHeHTOB (M MJIM TM, crro­

c06 3) He rrpMBeJIO K CYllleCTBeHHOMY nonu­
lIleHMIO paCTBOpMMOCTM ueJIJIlOJI03bl B cpasne­
HHH co crrocofioxr 2. HaH60JIblIla5I pacraopn­
MOCTb ueJIJIlOJI03bI C en 900 nOCTMraeTC5I npn 
3aMOpa)l(HBaHMM cvecen no -25°C (cnocof 5), 
a nocnenyioutee asmepxoraaaae CMeCM npa 
rrOHM)I(eHHOH rexmeparype B TeqeHMe 12 q (crro­

c06 6) He rrpnaoznrr K rrossnuemno pacraopn­
MOCTM nomrcaxapnna. 

B pafiore [9] rrOKa3aHO, qTQ paCTBOpMMOCTb 

ueJIJIlOJI03bI B TpOHHOH CMeCM N aOH/M/TM 

60JIblIle, qeM B nBoHHbIX NaOH/M MJIM NaOH/ 

TM. B HaCT05IlUMX axcnepuaeurax 5IBHO Bbl­

paxeunoro yJIyqlIleHM5I paCTBopMMOCTM ueJIJIIO­

JI03bI rtpn nepexone OT nBoHHOH K TpOHHOH 

CHCTeMe He Ha6JIIonaeTC5I. 

nOCKOJIbKY y ncex 06pa3UOB MCrrOJIb30BaB­

lIleHC5I ueJIJIlOJI03bl pasnoe MOJIeKYJI5IpHO-Mac­

COBoe pacnpeneneirae, 6bIJIM yCTaHOBJIeHbl 3Ha­

qeHM5I en nomrcaxapnna, nepeureznuero B pa­

CTBOp M HepaCTBOpMBlIlerOC5I. BHnHO, qTO B 

paCTBOp nepexoznrr ueJIJIlOJI03a co cpennea en 

no 550 (cnocof 5). ,l],pyrMe aaropsr rrOKa3aJIM, 

qTO B 3aBMCMMOCTM OT yCJIOBMH paCTBOpeHM5I M 

KOMrrOHeHTHoro COCTaBa CMeceH B paCTBOp ne­
pexonnr ueJIJIlOJI03a C en no 500-800 [10, 12, 
16-18] . UeJIJIlOJI03a C en no 700-800 06hlqHO 

HCnOJIh3yeTC5I H B BMCK03HOM rrpouecce rrpo­

M3BOnCTBa rMnpaTueJIJIlOJI03HbIX BOJIOKOH. AHa­

JIH3 rrpenCTaBJIeHHhIX B Ta6JIMue naHHhIX noxa­
3bIBaeT, qTO OrrTHMaJIhHbIMM YCJIOBM5IMM pa­

CTBOpeHM5I ueJIJIlOJI03bl 5IBJI5IIOTC5I cnocotiu 5 M 

6 C 3aMOpa)l(MBaHMeM csteceri no -25°C. Ho, C 

T04KH 3peHM5I TeXHOJIOrMM M sneproaarpar ira 

npOM3BOnCTBe, 3TH crtocofisr MOrYT 6blTb M ca­

MhlMM 3HeproeMKMMM. AHaJIOrMqHO, naenemre 

I , OTH. ell, 

1000 

500 110 020 
110 I I 

).. r-: 0,04 

o ~23 
o 10 20 30 40 20, rpan 

PIIC. 1. Penrrenoanopaxrorpaaas: IICXO,llllOH UCJIJIIOJI03bl 

(1) II fH.llpaTUCJIJIIOJI03HbIX nJIClIOK, CQ>opMOBaHHbIX 113 pa­

CTBOpOB UCJIJIIOJI03bl B NaOH/M, np"rOTOBJICHHbIX 6C3 

np"MCHCHlUI yJIbTpa3ByKa (2) II C o6pa6oTKOH YJIbTpa3BY­

KOM B TCtICIIIIC 2 MIIII (3). 

CTYTIeHM 06pa60TKM paCTBOpOB yJIbTpa3ByKoM 

(cnocof 4), XOT5I M npasonar K noauuremno 
paCTBOpHMOCTM, HO rpefiyer nOrrOJIHMTeJIhHoro 

060pynoBaHH5I. 

Hcxona M3 cxaaauaoro asnue , na naur 
B3fJI5In, OrrTMMaJIhHbIM 5IBJI5IeTC5I cnocof 2. no 

3TOMy cnocofiy 6hIJIa rrOJIHOCThlO pacraopena 
ueJIJIlOJI03a C en 500 M rronysensr pacrnopsr C 

KOHueHTpaUHeH OT 1 no 5% (xracc.) . UeJIJIIO­

JI03Y C TaKOH en nOJIyqMJIM nyresr rHnpOJIH3a 

ueJIJIlOJI03bI C en 900 rro MeTonHKe, onacan­
HOH B pafiore [19]. nOCJIe Bhlnep)l(MBaHH5I pa­

crnopa ueJIJIlOJI03bI npa -12.5 "C B revenue 
12 q B HeM BH3yaJIhHO Ha6JIlOnaeTC5I He60JIb­

uras MyTHOCTh. nOCJIe nOrrOJIHI1TeJIhHOH 06­

pa60TKH pacrsopa yJIhTpa3ByKoM B re-reuae 
2 MI1H M nocnenyrourero HHTeHCHBHoro nepe­

MeIIlI1BaHH5I npn rrOCTerreHHOM nossnuemor 
rexrrreparypsr no 20°C nparoroanemrste pa­
CTBOphI 6hIJIH COBeplIleHHO rrpospa-nrsre , M~ C 

TaKI1MH paCTBOpaMM rrpOBo,nI1JIHCh nansneu­
IIlHe MCCJIe,nOBaHH5I. OTMeTHM, qTO npn BhI­

nep)l(l1BaHHI1 scex nonyseirnsrx paCTBOpOB npn 
KOMHaTHOH resmeparype B rexerrae 2 CYT OT­

MeqaeTC5I 06pa30BaHHe qm3l1qeCKl1X TepMo06­

parusrstx renen. 
113 rrOJIyqeHH~X paCTBopOB crroc060M 

MOKporo ¢opMOBaHH5I rrOJIyqeH~ rrp03paq­

nsre fM,npaTueJIJIIOJI03Hble rrJIeHKH M I1CCJIe­

nonaua HX CTpyKTypHa5I opraHM3aUH5I . KaK 

H CJIenOBaJIO O)l(H,naTb, rro pe3YJIbTaTaM pen­
TreHOBCKoro paCCe5IHI15I H I1K-cneKTpocKO­

rtmr, B rrJIeHKaX Ha6JIlOnaeTC5I rrOJIHMOp¢Ha5I 

crpyxrypa U II. 
Ha pnc.l npencraanemr penrrenomnppax­

rorpasoau I1CXO,nHOH ueJIJIIOJI03hl, a TaIOKe rna­

paTueJIJIlOJI03HblX nJIeHOK, nonysennsrx 113 BO,n­
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HO-IUeJIOlfHbIX pacrnopoa, npHrOTOBJIeHHbIX 
llBYM5I cnOC06aMI1 - 6e3 06pa60TKI1 ynsrpaany­
KOM 11 C ee I1CnOJIb30BaHI1eM B resenae 2 MI1H. 

Ha penrrenonadipaxrorpaxore I1CXOllHOH 
ueJIJ1IOJI03bI Ha6J1IOllalOTC5I TI1nI1lfHbIe pedinex­
CbI, xapaxrepnste 1lJ15I nOJII1MOP<PHOH CTpyKTy­
psr II I npn 28 = 14.5, 16.5, 22.4 11 34.5°, OT­
HOC5IIUI1eC5I K nJIOCKOCT5IM [110], [110], [020] 11 
[004] COOTBeTCTBeHHO (pI1c .2, KpI1Ba5I 1) [20] . 
Ha penrrenonnrppaxrorpaxoaax rI111paTueJIJ1IO­
JI03HbIX nJIeHOK, nOJIYlfeHHbIX 113 asyseamrx 
paCTBOpOB, npI1CYTCTByIOT xapaxrepnue perp­
JIeKCbI nOJII1MOP<PHOH CTPYKTYPbI II II rtpn 28 = 
= 12, 20 11 22°, OTHOC5IIUHeC5I K nJIOCKOCT5IM 
[110], 11 [020] COOTBeTCTBeHHO (KpI1BbIe 2 H 
3). TIoll06Ha5I KapTI1Ha Ha6J1IOllaJIaCb 1lJ15I fI111­
paTueJIJIIOJI03HbIX nJIeHOK, pereaepnposarntsrx 
113 pacrsopa ueJIJIIOJI03bI B IUeJIOlfI1 [6], H BO­
JIOKOH, nOJIYlfeHHbIX 113 BOllHO-IUeJIOlfHbIX pa­
CTBOpOB C 1l06aBKaMI1 MOlfeBI1HbI 11 TI10MOlfe­
BI1Hbl [11, 21, 22] . OTMeTI1M, lfTO na petrrreno­
llI1<ppaKTorpaMMe nJIeHKI1 , nOJIyqeHHoH 113 pa­
crnopa ueJIJIIOJI03bI nOCJIe ero 06pa60TKH yns­
Tpa3ByKoM, Ha6JIIOllaeTC5I 60JIblliOH no HHTeH­
CI1BHOCTI1 perpnexc rrpn 28 = 12°. 3TO MO)l(eT 
6bITb CB5I3aHO C 0pI1eHTaUI10HHbIMI1 5IBJIeHI15I­
MI1 B npouecce cyurxa nJIeHOK. 

AHaJII13 I1K-cneKTpoB (pI1c.2) 11CXOllHOH 
ueJIJIIOJI03bI H rI111paTueJIJ1IOJI03HbIX nJIeHOK 
nOKa3bIBaeT, lfTO cnexrp rI111paTueJIJIIOJI03HOH 
nJIeHKI1, pereHepI1pOBaHHOH 113 BOllHO-IUeJIOlf­
noro pacrnopa, 1111eHTI1lfeH I1K-cneKTpy npo­
MblIllJIeHHOH rI111paTueJIJIIOJI03HOH nJIeHKH. )lJI5I 
npI1pOllHOH ueJIJIIOJI03bI (ll I) xapaxrepnsr CJIe­
llYIOIUI1e rrOJIOCbI rrOfJIOIUeHI15I: I11I1pOKa5I no­
noca B 06JIaCTI1 3000-3700 CM'I, OTHOC5IIUa5IC5I 
K cB06011HbIM 11 CB5I3aHHbIM BHYTPI1- 11 Me)l( ­
MOJIeKyJI5IpHbIMI1 BOllOPOllHbIMH CB5I35IMI1 rpyn­
rraM OH, nonoca B 06JIaCTI1 2900 CM'I, OTHOC5I­
IUa5IC5I K BaJIeHTHbIM KOJIe6aHI15IM rpyrm CH, a 
TaK:>Ke P5Ill nOJIOC nOfJIOIUeHI15I B 06JIaCTI1 800­
1400 CM'I (pI1c.2, a) [23, 24]. 
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CTBOpa B NaOH/M (3) (a) H 

llK-cneKTpbl B 06J1aCTH 800­

1200 1000 v, CM 
" 1500 CM'I (6). 

Ilepexon ueJIJIIOJI03bI 113 rrOJII1MOP<PHOH 
<pOPMbI II I B nOJIHMoP<PHyro <pOpMy II II co­
rrpOBO)l(JlaeTC5I I13MeHeHI1eM <pOPMbI nOJIOC rro­
fJIOIUeHI15I B 06JIaCTI1 rpyrrn OH, rne napsny C 
nOJIOCOH npn 3350 CM'I n05IBJI5IeTC5I rronoca npn 
3452 CM'I, 11 B 06JIaCTI1 2900 CM'I. 113MeH5IeTC5I 
TaK:>Ke I1HTeHCI1BHOCTb nOJIOC nOfJIOIUeHI15I npn 
1373, 1337 11 1319 CM'I (pnc.Z, a) [23]. 

EOJIee HarJI5IllHbIMH 11 lfYBCTBI1TeJIbHbI­
MI1 K nOJII1MoP<PHOMY rrepexozry 5IBJI5IIOTC5I no­
JIOCbI rrOrJIOIUeHH5I rpynrr CH2 (czmnr OT 1431 
K 1419 CM'I), a TaK:>Ke C-O y aTOMa C 6 (cveuie­
HI1e rrOJIOCbI OT 1035 110 1019 CM'I H ysemrre­
HI1e I1HTeHCI1BHOCTI1 nOJIOCbI nOfJIOIueHI15I rrpn 
993 CM'I) (pI1c.2, 6) [23,24,]. )laHHbIe I1K-cneK­
TpOCKOnI1H HaXOll5ITC5I B xopouresr COfJIaCI1H C 
pe3YJIbTaTaMI1 penrrerrocrpyxrypnoro aHaJII13a. 

- ll3yqeHbi YCJlOBHH paCTBOpeHHH npeaecnoa l.\eJlJlIO­

Jl03bl B BO)lHbIX pacraopax NaOH C )106aBKaMH MO'leBHHbl 

H TIIOMOqeBlllfbl. B accnenoaaunux CHCTeMax nOJIHOCTbIO 

paCTBOpHeTCH uenmonoaa co cpennea errno 500-600. Tlpn 
BbI)lep)l{HBallIlH paCTBOpOB npa 20 "C B Te'lellHe 2 CYT B 

HHX npOHCXO)lHT ofipasoeanue ¢I113H'IecKHx TepMo06paTH­

MblX renea, 

- ll3 paCTBopOB cnocofioa MOKporo ¢IopMoBallllH no­

JlyqeHbl runparuenmonoansre nJleHKII. e nOMOJlJ,blO MeTO­

)lOB <l>YPbe-llK-cneKTpOCKonIlH II penrreucacsoro pacces­

HIIH YCTallOBJleHO ofipaaoaauae nOJlHMop¢lHOH ¢IopMbl U II. 
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