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1. B B -~ 11 .E! -~ -~ -~ 

Bo scex ~HQKOCTBX rrpH rrpoxo~neaHH qepea RHX aapa~eRRhlX 'IBCTHn o6pa

ayroTCSI HORbl, Eorrht:l"'B '18CTh HOROB nocne poJK.QeRHB Cpaay ~e peKoM6HRHpyeT
1 

3 -4 -3 /6/ onaaxo, 1- % ocTaiOTCSI cso6onRbiM.II B TeqeaHe. 10 -10 cex H 6onee • 

JlonrOJKIIBymHe HOHbl C03Q810T B ~HQKOCTBX TOK npOBOQHMOCTH, H 3TOT Sljlcj>eKT 

'18CTO HCfiOITh3yeTCB1 H8UpHMep1 B ~QKOCTRblX Q0311MeTp8X QITB H3MepeRHH fiOT0-

/7 8/ 
Ka 38pH~eRRbiX '18CTHU 

1 
, HeKoTopaH '18CTh CB060QRbiX HOHOB cny'laARO 06'be-

QHRSieTCH B. rpynfibl ITO QB8-TpH II: 6onee HOHOB, HeKOTOpb!e HORhl HBITHIOTCH MHOro-

38pSIQHbiMH, 4ucno Taxux MRoroaapSinRbiX KoMnnexcos, xax noxaaanu uccnenosa-
/9-12/ 

RHSI , pasao aecxonhKHM npoueaTaM OT o6~ero xonH'IeCTBa nonro~usymux uo-

aon H COCT8BITHeT OKOITO 30-50 MROrO>&pHQRhlX 06p830B8RHA Ra onHOM C8HTHMeTpe 

llyTn penSITHBHCTCKOA '18CTHUbi, 

B naauoil pa6oTe paccMaTpHsaeTCH soaMOJKROCTh ynpasnaeMoro BbiHBneaua 

norrro~HBymHX HOHOB nyTeM paccrraHBaRHSI Ra RHX 6HR8pRb!X paCTBOpOB ~HnKOCTH 

B ~HnKOCTH HITH TBepnoro BemecTBa B ~HnKOCTH B KpHTH'IeCKOA o6naCTH TeMrrepa-

Typ, 
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2. 05paaosaaue aa uoae KpHTaqecKoro aapoAhlWa 

paccnoeaun maAKoro 5aaapaoro pacTBopa 

p aCTBOpbl orpaHH'!8HHO CMeWHB8!01I{HXC5! mHAKOCTell IlpH OIIpeneneHHOll TeMne
/13-15/ 

paType H KOHrteHTpBUHH p8CII8li8!0TC5! HB mHAKH8 tPB3bi IIO qncny KOMIIOH8HT • 

J-ln;Ke oyAeM paccMaTpHB8Tb TOJibKO OIIHBpHbiS CHCT8Mbi. 

B aa'!aiihHbil1 MoMeHT paccnoeHHH MeTacTa6Hrrbuoro roMoreaaoro pacTBopa 

a + 11 CHCT8M8 :vtomeT COCTOI!Tb OAJI0Bp8M8JIHO R3 Tpex mnnKHX <jlaa: RCXOAIWI'O 

;J,1CTBOpa B + n If ABYX BbUl8nSIIOII{HXC5! B3 Hero HOBblX tP83 ( • + B ) 

ll [[ ( A + b ) 
1 

I'A8 IIpOIIRCHbiMH 6yKB8MR 0003118'18Hbi KOMIIOH8HTbi paCCTBOpeHHOrO 

aemecTsa, a aariiaBHbiMB - KoMnoneHTbi pacTBopuTenSI, EyAeM cqnTaTh, 'ITO pacT

aopbi CJI80bie, 3anlllll81\! AilS! yKaaaHHhiX TpCX >I<IIAKIIX <jlaa B OTCyTCTBII8 38pS!AOB B 

pacTBope xiiMH'!CCKIIe rroTeHuHBIIbt seruecTB, Ha ocaosal!RII OOilliiX aaKOHOB TepMo-

/13 16-18/ . 
)llliWMHKII 1 XIIMII'!CCKJIC IIOTCHUIIBIIH AnB RCXOAHOI'~ pllCTBOpa RMetoT BIIA: 

TIT Pn r + 111 ( P, T), 
0 

(1) I' 

l'n l'o,B-RT(', (2) 

rn() KOI!l\CHTpaUIISI pncTsopa C = n a / (n a + n B l , 

1J - XIIMII'!8CKHl\ IIOT8HUH8II 'IHCTOI"Q paCTBOpHTE.liiSI 1 KOI'A8 B HeM HH'I81'0 He 
O,B 

[18CTBOpCH0
1 

ll -yunBepC8IIbH8SI ra30B8SI IIOCTOSIHH8SI1 T -a6COII!OTH8SI TCMTie-

p11TYjliJ paCTBOpa, lj 
0 

-KOHCT8HT8 1 He 38BHCSIII{8SI OT KOHUCHTpa;_(HH 1 n II 

n n -14.ncno Monef'1 BemecTB n II 11 B paCTBope. BbipameHIISI ( 1) n ( 2) ABHbi 

ann onaoro MOnH pacTBopa. 

AnanorH'!HO 38III!CbiB8!0TCSI XHMH'18CKHC IIOTCHUII8IIbi II AilS! BHOBb BhlACIISIIOII{HX-

en cpaa a + B ) 11 !I ( A + b ) , ll11>1 tP83b! I ( a + fl ) HMee:vt: 

11 I = ll T P n C 1 + II' ( !> T ) . . . 

Ill 
B /-1 0, B 

- llTtl 

I I I I I C =n ( n + n l. 
a ' a B 

4 

(3) 

(4) 1
·~-, . 

' ' 

';·~ .· 

; 

·:~:')r: 
~.~~i; .. , 
'<~;':,/ 

-~· ·:rr 
~<;"': 

•
i~;' 

' 

';~,, ----

llnSI cjJaabi II ( J. + b ) : 

II 
/-1 A 11o,A- RTt

11 

11 ;1 = JlTPnr 11 +'~'n (P,Tl 
b 

c"=n 11 /(n!I+n!I), 
b ' A b 

( 5) 

(6) 

nepexon HCXOIIHOll M9T8CTSOHnbHOil: cjlaabl B HOBbie YCTOli'IHBbie cjla3hl C011poBO>K-

A89TCB yM9Hblll9HH9M TepMOllliHSMIIqeCKOro IIOTClillHSIIS rf HB senH'IHHY !J..tf> • 
/13 16-18/ 

B cooTseTcTBHH c Teopuell cjJaaoBhlX nepexonos nepsoro pona ' npa o6paao-

saHHH <jlaahl I ( a + ll ) Ha cjJaabi a + B 

/1 cf:: I E 
I ( I 

n a 1'- a 
- 11 ) + n I ( 11 I - p ) + 4rr r 2 

11 
a B B b I 

(7) 

rne r -panayc aapOllbiWa aosol! <jlaabi1 a1 -rrosepxHOCTHoe aaTBlK9HHe aa rpa-

mme HOBO I! H CTapol! cjlaa, nonCTBBHB BbipBlK9HH5! ( 1) -( 4) B ( 7) H cnenaB 11pOCTbi9 

npeo6paaosaHHSI1 rronyquM: 

/1¢ =n
1

RT[ 
I B 

('I t I I 
-:-r-fn -·- + ( c - r ) ] + 4,. r 2 

11 
-r r , 

(8) 

Ypaaaeuue nn11 nepexona a + B --. n ( A + b ) nMeeT sun: 

/lrf> =n!I(I-' 11 -p l+ n 11 (1'-II -1'- )+ 4rrr 2 a 
2 AA a b b B 2 

(9) 

noACTBBIIBSI ( J) 
0 

( 2) 
0 

( 5) 1 ( 6) B ( 9) H yqHTbiBSSI yCIIOBHlJ B38HMHOrO paBHO-

BCCRB BHOBb o6paay!OWIIXCB <jlaa 

Jl I = /-1 II , oyneM IIM9Tb: 
B b 

I ( a + R ) H II (A + b ): 

l!.rf> 
2 

('I II I 
=n 8 JIT[Vn-+ r (C -C) 1+4rrr 2 a 

A r t-rn 2 

5 

p. I =1'- II II 
a A 

(10) 



Bena•mna I\ rb onpeaen!leT pa5oTy Bhi!IeneHHSI uonon tjlaahi, 5nH3IW1 no coc-
. I 

TBBY K HCXO!IHOfl tjlaae, /1,. tf, 2 
OnHChiB8eT Bhi!IeneHHe H3 p8CTBOp8 paCTBopeHHOrO 

13emecTna c ue6onbt:wii npHMeCbJO pacTBOpHTOJISI, CpasaeHHe qncHon, '3"''"IIOLieHHhiX B 

KB8Up11THhiX CK06KaX ypaBHeHHil ( 8) II ( 10_) 1 IIOK83biB8eT1 'ITO 

Pn __r_: + 
r 

c11 c c -C 1 l 

1-f'II 

< 
ri 

1- r 1 

I 
PnL + (r -ti ), 

r 

nanee C UOCT8TO'IHOli TO'IHOCTbiO MOJI<HO C'IHT8Tb1 'ITO (1 I "' 0 2 
H D II== n I • 

A "' B 

noaTo;~y H3 npa8eneaaoro ~epaseacTBa H ypasaeaull (8) H (10) cnenyeT, 'ITO npH 

paccnoeHHH 6uaapHoro ' •'Aoreaaoro )'~<::Tsopa c 5onbmoll sepollTHOCTbJO 5yneT o6-

pa30BhiBaThCI1 <jJaaa II (A + h ) , Oaa AOilli<Ha BhiAen!lTbCll B BRAe 6onbllloro •mcna 

KaneneK ( KoanepsaToB}, paaaoMepao sanemeHHhiX Bo BCeM o6'heMe cTapoll <jlaabt, 

KarrnH 6yAyT COCTOI1Tb D OCHOBHOM H3 B3!llC:CTB81 paCTBopeHHOrD n Ht::XOAHOH [>'\CT-

nope. <l>aaa me I ( a + R ) o5paayeTCH H3 HCXOAHOrO ;J:lCTBOpa nyTeM IIOCTeneH-

aoro of5e:~HeHHSI rrocneAaero no M~pe BhiAeneHHll <jlaahi 

BpSMH roMorBHHOL 

II ( A + b ) 1 OCTSB811Cb ace 

I p I 
Y'!HThiBSSI, 'ITO r - t = /1 (', HMee;.l: n r I r .,_flr.lr. TaK KaK 

n I II I II 
r «! H C' .,(' , TO(' (C-C' )1(1-t ) ,..Q, 

II 
nanee, n A MOlKHO Bb!p83HTb '!epe3 KOHUeHTpaUBIO t 

11
1 MOJlhH• IS 05'bSMbl 

'IHCTh!X BemeCTB 

II 
n 

A 

r11 v 
B 

v 
A 

n V 
8 

u o5'beM Karrna cneAyJOlllHM o6pasoM: 

l-C
11 

+ (1-tii)V 
A 

_4_ 'll'r 8 
g 

1 __ 4trr 
-v- ~ 

A 

··"'le VA,;, \lIp , M -Macca onHoi'o MD'l!l 'IHCToro se;uecTBa A H P -ero yAenb-

naSI rrnoTJWCTb, Y'!HTbiBBSI 3TH npu:Sn!!::<2H'f!l 1 BbJpameH!H~ ( 10) Mo;~<HO aanH::aTb B 

r::neoy10meM anne: 

A.;,=-
p 
~~ 

llT 

3aecb nHAeKcbi y senn'IHH /1,. ¢ , r 

4'11' r8~ 
r 

( 11) 

II 0 onylliSHbi, Ypasaeane ( 11) onn-

ChiBaeT He TOJlbKo npo tecc paccnoeanH mnnKoro pacTBopa, ao n nponecc Bbtnana

HHSI B OCBAOK TB9pAor0 llt!lllSCTBa H3 nepeCbillleHHOrO fHCTBOpa ( cp.,aanpH\IejJ 1 

,113/). 

6 

..:~ 
',l, 

·~ 
--~ 

·< 

~~~ft;~ ,~s. 
::-:_ 

., 

~--

HanOMHHM1 'ITO (11) nony'leHO B npeAnOJlOllieHHH OTCYTCTBHH B paCTBOpe aa

pHAOB, npH pacCMOTpeHHH npouecCOB o6pa30BaHHH KannH HOBOli ¢a3b! Ha aapl!Ae 

nenH'IHHY /J, tP B ( 11) He06XOAHMO AOnOJIHHTb '!JleHOM /J, lJ 0 Y'IHTbiBaJOmHM H3-

MeHeHHe CB060AHOli 3HeprHH sneKTpH'IeCKOrO norrH aapHAa, B HBHOM BHAe fl. 1J 
an 

MomeT 6biTb npeAcTanneao KaK paaaocTb saeprnll sneKTpH'!eCKoro nonH B reTeporea

aoll CHCT9Me 38p0AhlW-cpeAa H ~OMOreHHOli HCXOAHOi! <jlaae: 

f F
2 

fF' 
2 

/I,.U c J 
2 

f 2 'F' 2 

All' 
d V +( ---- dV- f ---dV, 

V-V Rtr V 811' ( 12) 
v2 2 

rAe f H - COOTBSTCTBeHHO CTSTH'!eCKHe AH3JleKTpH'!eCKHe ITOCTOHRHble Kan-
2 

JIH H paCTBOpa, V2 -05'beM KanJIH H V -o5'heM pacTBopa, O'!eBHAHO, 'ITO none 

BHYTPH KannH, aecymell aapHA z e , 6yAeT F = z e If r 2 , a none BHe KannH 
2 2 X 

panao F' c z e If r!, HaTerpHpyH ypanaeaHe ( 12), nony'!nM: 

!J. 1J ( z e) 2 

2 

_f_..2_-_f __ ( ..L _1_)' 
ff a 

2 

(13) 

rAe a -pSAHYC HOHa. TaK KSK BcerAa a < r 1 TO npH f 
2 

> f paccnoeHHe pacT-

napa aa aapHAe conpoBO)f<AaeTCH BbiHrpbtmeM anei<TpM'!ecKoll saeprHH, a npH f < f-
. 2 

npoHrpbillleM, CneAoBaTeJlbHO, AJIH s<jl<jleKTHBHoro B03HHKHOBeHHll aapoAbiWa aa aa-

pHAe n MoMeHT paccnoeHHH 6Haapuoro mnAKOro pacTnopa HnH ocamAeHHH aa noae 

TB9pAOrO BemecTBa H3 nepeCbllllSHHOrO lliHAKOrO paCTBOpa HS06XOAHM01 'IT06b! HCXOA

Hb!li paCTBOp COCTOS!Jl H3 paCTBOpHTeJIH C ae50JlbWOli AH3JlSKTpH'!eCKOli noCTOHHHOli 

H pacTBopeaaoro semecTna, o6naAaJOmero 6onbWHM t Ha ypanaeHHH (13), B '!aCT-

aocTH, cneAyeT, 'ITO o6paaoBaHHe aa HoHe ny3bipbKa rasa nnH napa B raaHponaa-

HOfl HJIH KHnHmell )f<IIJlKOCTH 3HepreTH'!SCKH HSBbirOAH01 TaK KaK f raaosoll <jlaabi 

BcerAa MeHbrne mo6ol\ lliHAKOCTH, 

C y'ISTOM ( 13) t\rj. Momao aanncaTb B cneAyJOmeM BRae: 

A¢e-L R T .J.!. ~ r a 
M s r 

4 'II' r 2 o (ze) 2 f 2 - f 1 1 --- (---)· 
B 

( 14) 
+ 

2 ff2 

.• 7 



Bbipa>KeHHe (14) S!BmleTCSI HCXOAHbiM AnSI onpeAeneHHSI paAHyca aapOAbUUeA 

HOBOA !jla3bl H Ben~'IRHbl He06XOAHMOrO nepeCbiiileHHSI paCTBOpa, KaK H3BeCTH01 B 

TO 'IKe HeycTOA'IHBOrO paBHOBeCHSI r = r ( MBKCHMyMe H3MeHeHHSI TepMOAHHaMH-
/ 16-f8/ 

qecxoro noTeHuHana) fl ¢ I (J r = 0 • nosToMy ua ( 14) cneAyeT: 

A r = Mf' 

pPT 

2(7 

•o 

~2 
AIT 
~ 

ff 
2 

1 --,-
r 4 

0 

(15) 

B 9TOM ypaBHeHHH, KaK BHAHO, Ka>KAOMy 3Ha'!eHHIO r 
0 

COOTBeTCTByeT OUpe-

AeneHHOe nepeCbiiileHHe ~. (' • DnSI aapOAbiiilell, o6p830BaBIIlHXCSI Ha HOHBX C onpeAe-

nei!HbiM z .f 0, !jlyHKUHSI f'o (' ( r 
0 

) HMeeT MaKCHMyM UpH KpHTH'IeCKOM paAHyCe 

r O = rk • DnSI 9TOA TO'IKH 

to rk 

rk =v(ze}2 
411Cr 

!..._!;!.!::. 
2 pllT 

,, 

f 2- f 

ll 

4 lr17 
4 

(~ 

(16) 

f 
2 

'2 - f 
{17) 

<I>H3H'IeCKHA CMbiCn 9THX BenH'IHH 38KniO'I8eTCSI B cneAyiOIIleM: UpH toe,. /!1 (' k 

Ha HOHaX aeorpaHH'IeHHO paCTYT aapOAbiWH pa3MepOB r ~ r k • 0pH Aan&HeAmeM 

>Ke nepeCDIIIleHHH paCTBopa Ha HOHaX 6yAyT HeorpBHH'IeHHO paCTH BCe aapoAbllllH 

CKOnb yrOAHO ManbiX p83MepoB, 

PaccMOTpHM Tenep& ABS cnoco6a nepecbiiileHHSI pacTBopa: 

a) C UOMOIIlbiO 6biCTpOrO H3MeHeHHSI ABBneHHSI BaA paCTBOpoM H 

6) nyTeM HMnyn&caoro aarpeaa pacTBopa, ecnH nocneAHHA o6naAaeT HH>KHeA 

KpHTH'IeCKOA TeMnepaTypoA paccnoeHHSI, 

3, OepenaA ABBneHHSI, COOTBeTCTBYIOIIlHH BepxaeA rpaaHUe 'IYBCTBHTellbHOCTH 

paCTBOpa K paccnoeHHIO HB HOH8X 

3aBHCHMOCTb TeMnepaTypbl paccnoeHHSI paCTBOpa orpBHH'IeHHO CMeWHBSIOIIlBX

CSI lKHllKOCTell OT ABBneHBSI Bblpa>KBeTCSI 38KOHOM KnanellpOHB-KnayaHyca: 

8 

.::.!J$~' 
:?~ 

. ,\ 
!R 

' i 
',·~ 
.,.Jii"1 
•::~· 
:i 
:J 

;i 
!?· 

j 
,I 
I 

-----

~= T ol\ V 
dP A (18) 

rAe T -a6coniOTBaSI TeMnepaTypa paccnoeHHSI, A -TennoTa CMemeaHSI H A v 

H3Meaeaae o6beMa paCTBopa npa paccnoeasu, B ypaaaeHHH (18) TeMnepaTypa pac-

cnoeHHSI 38BHCHT OT p H f OoSToMy ( 18) MO>KHO npeo6paaoaaT& cneAYIOIIlHM 

o6paaoM: 

OTKYA8 

3anameM d r. I d P 

0TciOA8 HMeeM 

dT df' 
"'dr "dP 

t. A v 
A 

df/dP= T·AV/>...i.L.. 
df 

B !jlopMe KOHe'!HbiX npspameHHA: 

Ar. 
A"P = 

AP = t\ c 

T·AV 
). .·__!!__ 

dr. 

_A _ __.!.! 
T.&v dr. 

(19) 

rAe /!1 p = p- p 
0 

, p -AaBneRHe R8A paCTBOpOM, COOTBeTCTByiOIIlee KOHileRTp8UHH 

f' , p 0 COOTBeTCTByeT KOHileHTp8UHH f' 0 = f- /'o, f'. 

noAcTaBnHH (17) a (19), nony'IBM ~opMyny AnSI onpeAeneaHH aenH'IBHbl ne-

penaAa AaBneHHSI, KOTOpoe COOTBeTCTByeT BepXHeA rpaHHue 'IYBCTBHTenbROCTB pacT

BOps X paccnoeHHIO H8 BOHaX: 

/'o,p It 3 uc 11 ~ =-~, 
2 p liT ( z e ) 2 

ff2 

f - f 
2 

(20) A dT ---. 
T .!1, V d f' 

DnH 6onblllHRCTB8 6BH8pHbiX paCTBOpOB XOpOIIlO H3BeCTHbl 9MUHpH'IeCKBe 38-

9 

-·~-----



BJICIIMOCTH TeMnepaTypbl p8CC!!09HII51 OT KOHU9HTp8UIIII, nosTOMY B9!1H'Il!H8 

d T 1 d r B ( 20r MO)I(eT 6htTb nerKo onpeueneHa rpaqlli'I9CKHM llll¢cpepeauHpoBaHH-

eM 9KCil9pHMCHT8!1bHhlX KpHBb!X paCC!!09HHSI, 

OuHaKo uaHHhie o >. 11 t V B nHTepaType BCTpe'IaiOTCH peaKo. nosToMy anSI 
/14/ 

HHX npHM9M cneayiOIU99 npHO!Jlll1<9Hll9 

>-~-.yilT. ( 21) 

(\ v ~ f)\ • (22) 

rue f -o6'heMHaSI CJKnMaeMOCTb pacTBopa, KoTopa!! MO)I(9T 6btTb Bhtpa)l(eHa qepea 

v II V 
2,0 

KOI!U9!!Tplllli!IO p8CTBOp8 (' , MO!!S!pHbl9 OO'b9Mbl 'IHCTblX KOMil0119HT 1,0 

H !!X C~(I!M89'10CTb f I II f' 
2 

C!l91lYIO!UHM ypaBH911H9M: 

f=[rp v +<1-rlfl v 1/[rv +(1-rlV 1, 
1 1,0 2 2,0 1,0 2,0 

llocne noncTnHoBKH ( 22) B ( 20) nony'IHM OKOH'IBT9!1bHoe Bbtpa~<eHHe nnH A Pk 

Mr 
p TIT 2 

1 

f 
~I (\ p k' 

41r 17 
4 f f 

( z e) 2 
f 2- ( 

dT 

d(' (23) 

YpaBH0HH9 ( 23) cnpaBelln!IBO Uml paCTBOpOB I<BK C B9pXH9ii, TBK H C HJI)I(H9H KpH

TH'I9CKOn TeMnepaTypon paccnoeHHH. 

8 Tex cnyqa!lx, I<orna nnH Bbt6paHHoro pacTBopa He H3B9CTHa aaBIICMMOCTb 

T OT r n, C/19!lOBllT9!!bHO, H9 npeaCTBB!!SI9TC51 B03MOlKHbiM 011peuenHTb d T I dr 

n noci10!IK~oBaTbCSI ypaBHeHHeM ( 23), 3BBHCHMOCTb A P OT /1 (' MOl!<HO HBHTH 

113 CH<'!IYJ.Olllero COOTHOlU9HJIH: 

(24) 

d rn r I d p = - t< v I ll T • 

Bt,qJn;;;e!IIIe ( 24) ycTaHaBnHBaeT 3BBI!CHMOCTb KonueHTpaUHI! pacTBOpa lKilllKOCTH 

/15/• 
R "'IL1KocTn Il/11! TBepaoro Tena B li<HilKOCTII oT naBneHMH , Y'IHTbtBaH ( 21) n 

( 22), IWXOilll'! 

10 

llnSI o11peaeneHliS1 /1. P 

bP= 2H:/ fr. 

11oacTaBliM c10aa H3 ( 17) Benn'IHHY A r 1 r 
k 

4 
M ~/ 4rru

2 APk = 3 
pflTIT (ze) 

f f 2 

f 2- f 

-~~ 

(25) 

B 6HHBpHhiX JKHilKliX pacTBopax, HM9IO!UliX nonoJKHTenbHyiO pacTBOPHMOCTb c 

UOBbllll9HH9M ll8B!J9Hil!11 119p9Cbl!U9HH9 6yaeT llOCTHrBTbCSI Upll CHSITHll ll8Bn9Hl!Sl 1 B 

pacTBopax JKe c oTpHnaTenbaoii pacTBopliMOCTbiO - npH 11pH!!OlK9HHH aaaneHHH, Ec

nH BBpHBUHIO ll8B!19HHSI Hall paCTBOpOM OCylU9CTB!JSITb Ob!CTpo, TO paCTBOp 6yaeT HC

Ilb!TbiBBTb 81lH868Tli'I9CK09 p8Clllllp9HII9 li!JH C)I(8TH9, 'ITO 6yaeT H3M9HS1Tb ero TeM-

/ 19/ 
119paTypy HB B9!1li'IHHY 

f\T=T(aVIiJT) ./'!.Piq, 

rae q -TennoeMI<OCTb pacTBopa, llnst pacTBopoB 11oao6Hoe H3MeHeaHe TeMnepa

Typht Bhi30B9T llOilO!JHHT9!1bH09 119p9Cb!!U9HH9, noaTOMy 381l8HH8Sl CT91l9Hb U9p9Cbl

!U9HHSI p8CTBOp8 6yaeT BCeraa AOCTHrB·TbCSI llpll 3HB'I9HHSIX /'!. p M9HblUHX /), pk , 

p8CC'IHT8HHbiX 110 cpopMy!IE! ( 23) Hllll ( 25), AHB!JH3 ABHHbiX 0 pHA9 paCTBOpOB 110K8-

3b!B89T1 'ITO o6ht'IHO !'!. P = 0, 7 A P k 

4, nep9Cb!W9HII9 paCTBOp8 C HlllKH9H KpHTH'I9CKOii T9M119p8Typoii paCC!J09HHH 

UOA aeiiCTBH9M HMilvllbCHOrO HarpeBa 

PaCTBOpbt1 o6naABIOWH9 HlllKH9ii KpHTII'I9CKOii T9M11epaTypoii paCCll09HHH 1 HB!!H

IOTCH rOMOreHHb!MH llOA KpHBOil paCC!J09HH51 H reTeporeHHhiMH - HBA KpHBOii, rfoa

TOMy nep9Cbi!U9HH51 TBKIIX paCTBOpOB MOlKHO AOCTH'Ib He TOllbKO C 110M01!lbl0 H3-

M9H9HH51 ABB!!911H51 1 HO H nyTeM HMilY!IbCHOrO HX HarpeBa, ilnH 011p9A9ll9HHSI He06-

XOAHMOrO neperpeBa /'!. T k , COOTB9TCTByiO!U9rO B9pXH9ii rp8HHU9 'IYBCTBHT9llbHOCTH 

p8CTBOp8 K p8CC!J09HHIO HB HOHBX1 BOCil0llb3y9MC51 ypaBH9HH9M ( 17), B aTOM ypaB

H9Hilll BenH'IHHY 6 r: k nerKo Bhtpa3HTb qepea A T k no cpopMyne: 

II 



~ (' k _Lt_~Tk aT (26) 

rae d ('I aT ....npoHSBoaHall, BSl!Tall aaonb SKCnepHMeHTa/lbHOII KpHBOII paccnoeHHll 

B TQqKe r ·= r . KoM6HHHpyll ( 17) H ( 26). 6yaeM HMeTb! 
0 

/1 T k c..!.. 
2 

Mr 
P liT 

I ,~ _4,_,rr...,u<--:-4 

fJrlfJP (zela 
((2 (27) 

t a - t 

QqeaHauo, anll I!Mnynbcuoro uarpeaa pacTaopa ua aenuqHuy ~ Tk sa BpeMll 

HCToqnuK sueprHH aon~eu o6naaaTb MomuocTbro 

r 111 • t; Tk 
N 

'1 

rae r H m -TennoeMKOCTb H Macca pacTaopa, cooTaeTcTBeuuo, 71 - K,n.a. 
uarpeaa, 

3aecb cnea)eT oTMeTHTb, qTo npH peanHsauHH aauuoro cnoco6a MoryT aos

HHKHYTb CepbeSHbie TpyaHOCTH, CBl!SaHHhle C Heo6xoaHMOCTbiD OXna~aeHHll pacT

Dopa nocne Ka~aoro aKT8 perHCTp8UHH HOHOB, 

5, CKopoCTb pacTa H HcnapeHHll Kanenb a pacTaope 

3apoabiU! KPHTHqecKoro pasMepa B nepecbnueuuoM pacTaope 6yaeT ueorpanH

qeuuo pacTH sa cqeT HS6biToquoro KOMnoueuTa, BbiaenHromerocll H3 pacTaopa. Llnll 

1201 XapaKTepHCTHKH CKOpOCTH STOI'O npouecca BOCnO/lbSyeMCl! ypaauenHeM Xaseua , 

BbiBeaenuoro anll onucanHl! KouaeucauHH KannH a nepeCbiU!eunoM nape 

r a t 2!1(p
0 

- p~ lIp (28) 

rae p -KOS¢¢HUHeHT aH~YSHH MO/leKy/1 B paCTBOpe, p -nnOTHOCTb ~HaKOH 

KannH 

aope, 

p 0 -napUHa/lbHal! nnOTHOCTb paCTBOpeHHOro BemeCTBa B HCXOJlHOM pacT

p' - ocTaToqnall nnoTHOCTb Toro ~e aemecTaa a pacTaope nocne pac-o 

CllOeHHll H/lH *Bb!Ca/lHBSHHll*, r - paaHyc saponbima ( HH~e 6yneM H83hJBaTb 

Kannel!), 

12 

YpaaueuHe (28) onHCbJBaeT TaK~e npouecc pacTaopeuHl! Kanenb npu aosapa

meuHH paCTBOpa B nepBOHaqa/JbHOe TepMOaHHSMHqecKoe COCTOl!HHe, 

Hs OUbiTOB HsaecTHo, qTo npH paccnoeuHH ~HJlKHX pacTaopoa us6biToqnbii! 

KOMnoneHT Bbiae/lSJeTCll B BHae 00/lblllOrO KO/JHqecTBa BSBellleHHbiX B paCTBOpe MB/lb
-4 -3 

qai!UIHX KaneneK pasMepOM 10 -10 CM, npHHHMSSl JlllSl ~HaKOCTel! p p8BHb!M 
-5 2 ' 

OK0/10 10 CM /ceK, P0 = 0,15 p H P 0 = 0_.10 P , qTo ODbiqoo HMeeT MeCTO 

anSJ C/l8Db!X pilCTBOpOB, H HCUO/lbSYll ypaaueuHe ( 28), uai1:AeM, qTQ o6pasoaauue 

-2 
Kanenb yKaSSHHblX pasMepoB UpOHCXOLlHT Sa BpeMl! 10 -1 CeK, npHMepuo sa STO 

~e BpeMl! KSU/lH LlO/l~Hbl BHOBb paCTBOpHTbCSl npH BOSBpameHHH paCTBOpa B HCXOa-

HOe COCTOliHHe, 

6, nPHMep, 06paSOBaHHe Kane/lb HB HOIIBX npH p8CC/l8HB8!1HH 

paCTBOpa MeTH/lODOI'O CUHpTa B renTaUe 

B KaqecTae HnnrocTpauHH Bbill!e pa~HTbiX noJio~euuil o6 o6pasoaaunH Kanenb 

Ha OCT8TQqHbiX HOH8X B nepeCbiU!eHHOM ~I!LlKOM paCTBOpe paCCMOTpHM JlDyXKOMno

HeHTI!biH paCC/l8HB8IDU!HHCSl paCTBOp MeTH/lODOI'O CUI!pTa B renTaHe, LlaHI!blH paCTBOp 

/21/ 
Bbi6pau no coo6pa~eHHSJM nonHOThi Hu!jlopMauHH o paccnoeHHII · H npyrHx xapaK-

TepHCTHKax pacTnopa H ero qHCTbiX KOMnouenTax. HH~e HcnonhsyroTcSJ cneayroume 

-1 . -1 
LlBI!Hbie! f = 5,9; t 2 = 14,6; U = 4 aiHI,CM, , M CH OH= 32 r,MO/lb , 

~ 8 
·p cu =0,82 r,CM , LlH3/l9KTpHqecKHe UOCTOSlHHLie f II t HaiineHbl nyTeM 

n 80H 2 

BLlllHTHBHOI'O C/lO~eHHSl Jlii3JleKTpHqeCKHX UOCTOlli!HhlX 3TH/l0BOI'O CUHpTa II renTaua 

C BeCoBI,IMH l\.fHO~IITe/lSJMII, COOTB8TCTDyiOIUHMH KOHUe HTpBUIIll paCTBOpa B TQqKe 

r = 0,18 Mace, aone11 rH 
8 

011 . rpaqJ!fqeCKHM ,t1llq"hepeHUHp0138!111eM KpHBOJl pac-

cnoeHIIll n ToqKe r = 0,18 onpeaeneHa nponsaonHaSJ d T I d r = 30 rpaa/ ( Macc-

nonell rn 8 OH ) • no ¢opMyne ( 23) HaxoanM: 

6 pk 
:n 

v;T (29) BTM, 

LlnSJ onpeAeneuHSJ sc.ancnMoCTH paaHoaecTuoro aaaneHHSJ oT paAIIyca sapoahr

llla BOCnOJibsyeMCll BJ,Jpa~eHHSlMH ( 15), ( 19) II (22), 0nyCK8ll npOMe~yToqUbie Bbl-

q11cneunSJ, HMeeM 

13 

/ . ..-



rne pan11yc r 
0 

[\ p = 224 - 1-
r 

0 

0 

Bblpll>KOII B A 

[I -144 _£] 
r B 

0 

8TM, 

(30) 

Pe3ynhTBTbi Bhi'IIICnellllll no cjlopMyne (30) npencTanneHbi rpacjJ11KaM11 Ha pllc,1, 

no OCII OpllllllaT OTIIO>KOHa BOIIII'IIIIIa nepenana llaBneiiiiH B aTM,, a no OCII a6CUIICC 

- pan11yc paBIIOBOCIIoro 3aponhrma B allrcTpeMax, KaK BllllHO 113 p11cy11Ka, nee Kpll

nr,re C Z .f 0 llllYT HII>KO KpiiBOl! CnOIITaiiiiOrO 3apO>Kll61111H UOIITpOB paCCIIOOIIHH 

Z = 0), 'ITO yKa3biBaeT Ha 60ilblliYIO BOpOHTIIOCTb 3apO>Kll6IIHSI KaneneK 11a HOIIaX 

II HOHfiiJIX KOMITneKC8X. 

KaK 113 KpHBbiX, TaK H 113 cjJopMyllbl (29) Clle.QyeT, 'ITO lliiH Bb!SIBIIOHHSI HOHOB 

c 3apnnoM z = I Heo6xonHMo o6ecne'IIITb nepenaa aanneiiHH 11an pacTnopoM 

20 aTM. CooTBOTrTB611110 lliiH • = 2 /). p k • ]2,5 aTM, lliiH z = 3 

f. p k = ](I a TM H lliiH c 4 [\ p k = 8 aTM, 

HaHllOl!HbiO 311a'IOHIIH f1 pk SIBIIHIOTCSI IIOCKOIIb~O 3aBbiU!61111hlMH, TaK KaK B 

paC'IOTe He y'll!ThiBanocb 8lll!a6aTH'I6CKOO CIIH>KOIIHe TeMnepaTypbl paCTBOpa npH 

cGope llllBIIOIIIIH, 

8b!liOIIIIOHlibl6 HCCII6llOB8lil!H H npHB6.QOlillbl6 'IHCIIOIIIIble OU611KH nOK83LIBaiOT
0 

'ITO 11BII6Hl!O paCCII0611HSI paCTBopa, O.QHH 113 KOMnOIIOHTOB KOTOpOI'O HMeeT 6onb

lliYIO llii31IOKTpH'IeCKy10 noCTOSIIIHYIOo lla HOHaX MO>KeT cny>KHTb OCIIOBOl! .QIIH nOI!CKa 

nyTeii C03.QilHIISI ynpaBIISIOMOJ:I Tp6KOBOJ:I >KII.QKOCTIIOl! K8M6pb!, 

ABTOpLl HCKpeHne npH3H8T61IbHbl Jl.M. CopOKO, r.H. CennBalloBy, A.A. TSinKnlly, 

10.8. KaThimeny, A.H. <l>HnHnnony H 0,8, CaB'IOHKo 3a none311hre o6cy>K.QeiiHH non

pocon, paCCMOTp6HIILIX B pa6oTe. 
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Puc. 1. 3asucuMoCTb nepenana nasnenuR nan pa~TBopoM OT panuyca pasuosecuoro 

aaponLmra u senn'liHHbi aapstna. 


