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1, B n c 11 c 11 11 e 

J:la HH8H pa60T8 llOCBH!UeHa HCClleUOB8HIIIO CUIIHTIWllHUHOHHb!X CBOHCTB II llOlliiMe-

pH38UHH BIIHHllbHhlX np0113BOllHhlX HeKOTOphlX apOM8TI!qeCKI!X I! reTe ~OUIIKJIIIqeCKIIX 

/1-2/ 
coenHireHHH • 

BIIHHllbHbie npo113BOUHbie pHna !jlypaHa npHBneKnl! K ce6e BHIIM8HIIe TeM, qTo 

"8pOM8TI!qeCKHe" CBOilCTB8 ljlypa HOB OrO 51Up8 B coqeTBHI!I! C B IIHI!llbHOH rpynnOH MO

ryT ll8B8Tb COeUHHeHHH, 6JII!3KI!e K CTIIpOlly He TOllbKO CllOC06HOCTbiO K llOlli!Mepl! -

aauHH, no H CBOI!MI! CUI!HTI!llllHUI!OHHbiMI! caoilC TBaMI!. Hanl!ql!e B !jlypaHOBOM Konbue 

KI!CllOpOUHOrO 8TOM8 He Bb!3b!B8JIO Oll8CeHHil 1 T,K, OH He npen51TCTByeT ll01l11Mep1138-

/3 ,4 / 
UI!H 11 1 KpOMe TOro, IICClleUOB8HH511 npoaeneHHble no 1!3yqeHIIIO CUI!HTI!llll51UIIOHHb!X 

CBOilCTB OKC830JIOB 1 TI!8301IOB 1 OKCUI!830JIOB, llOK838JIH 1 qTo npiiCYTCTBI!e B KOllbUe 

8TOMOB 830T8 1 KI!Cl!Opona I! Cephl He BllH51eT Ha CUHHTI!llll51UHOHHhle CBOilCTB8 COeUHH~ 

/5,6/ 
HHH 

/4,7,8/ 
B pa6oTax M.M. KoToHa H coTpynHHKOB H8P51llY c CI!HTe30M coeni!HeHI!M 

!jlypaHOBOrO p51ll8 OC060e MeCTO OTBOlll!llOCb lJOJiyqeHI!IO 3TI!X nponyKTOB B H8116011ee 

qi!CTOM BHne. BapbiiPYH cnoco6hr nOlli!Mep1138 UHII, MOlKHO 6brllo HaneHTbCH nonyqi!Tb 

6ecuaeTHbiil nonHMep. HaMH 6brnll npoaeneHbi CIIHTea 2-BI!HHnljlypaHa , ero oqi!CTKa 

11 11cnpo6oaaHbi HeKoTopbre cnoco6br ero noni!Mep1!38UI!II. PeaynbTaTbi nponenaHHOJ:i 

pa60Tbi coo6maJO TC51, 

2, CHHTe3 2-BHHHn¢ypaHa 

2-BI!HI!ll!jlypaH nonyqaJIC51 UeKap60KCI!llllpOB8HII8M 2 - !jlypiiJI8Kpi!JIOBOJ:i KIICllOTbl 
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2-~ypnnaKpHnoaaH KncnoTa nonyqanach no peaKUHH OepKHHa KoaaeHcaunell ~yp~ypona 

181 
c aueTaToM aaTpHH a npncyTcTBHH y KcycHoro aHrnapnaa 

a) 2-~ypnnaKpnnoaaH KHCnoTa 

B KpyrnoaoHHy~ Kon6y eMKOCTh~ 1 ,5-2 n nTpa , caa6lKeHHyiD o6paTHbiM x ono

annhHHKOM , noMewanu 100 r ~yp~ypona, 200 r yKcyc Hor o aHrnapnaa H 200 r caelKe

npoKaneaHoro yKCyCHOKH Cnoro H8TpHH. CMeCh HarpeaanH Ha MaCnS!HOli 6aHe n pH 170° B 

Te qe Hne 11 qacoa , llan ee peaKUHOHHaH CMecb o6pa6aTbiBanacb ropHqell aoaoll H ro-

pS!qHfi paCTBOp ~HnbTpOaanCH LII)H OCB060>KL18HHH OT CMOnbij npH OXna >Kae HHH H3 'Hnb

TpaTa BbiAen Hn CH >KenTbill Kp Hc Tanu'IeCKHll ocaaoK. B bi xoa HeoqumeHHoro aemec Taa 

c t nn. 106° - 140 - 14 7 r. nocne nepeKp HCTannuaauHH nonyqaeTCH 12 0 - 125 r 

CBeTn O>KenToll KpHCTannH'IeCKOH KHCnOTbl C t nn, 139- 140°, KOTOpaS! XOp OWO paC TBO

pHM8 a ropH'Ieil aoae u c nHpTe. 

6) 2 - BHHHn<pypaH 

B Kon6y B~apua eMKOCThiD 100- 150 Mn noMewanocb 100 r 2-~ypnnaKpunoaoll 

KHCnOTbl H MeQHbie CTpy>KKHj peaKUHOHH8H CM&Cb O'IeHh MeJln&HHO H8f'peaanacb Ha 

neC'I8HOH 6aHe JlO 250 - 270° C . <l>eHHn- f3 -Ha~THnaMHH 1 KOTOpbiH peKOMe HJly&TC H Jl0-

/7 / 
6aanHTb B peaKUHOHHyiD KOn 6y B Ka 'I&CTBB HHf'H6HTOp8 1 Mbl He TipHMSHHnH . 

B CBOHX OnWTaX MW p ewHnH nOHTH H8 HeKOTOpwe noTepH MOHOMepa B peaynh-

TaTe nonHMepH38llHH, HO He BBOJlHTb B peaKUHOHHyiD CMeCb aeweCTBO, OTHOC S!WeeCS! 

K Kp8C HT&nHM 1 qT06bi H36e >KaTb B03 MO>KHOf'O BnHHHH S! Sf'O H8 OKpaCKy TI OnllMepa, 

0Tf'OHS!~WH8CH napbl KOHJleHCHpOB8nH Cb B XOnOJlHnbHHKe , H B npH eMHHKe C06HpanC H 

2- aHHHn~ypaH a aHne npo3pa qHoro cae Tnoro Macna. T onhKO a KOHUe npouecca B 

4 

npneMHHKe CKannnaanoc b HeKoTopoe KonnqecTBO aoaw. PAaKuHoHHYM 

ayeTCH cHa6anTb pTyTH bi~l aa TaopoM ao na6e lKaHH e noabiWeHHH a a 

B pe3ynhT8T e 38KynopKH OTBOLIS!WeH Tpy6KH B03f'OHS!~We HCS! 2· 

KHCnOTOll. 

Cbipoll npoayKT npoMbiaancH 20% pac Taop oM menoqn anH yaa 

Tbi, aoaoli - ao Hei\TpanbHOll peaKUHH , cywnnc H Ca Cl 2 H neperoHH. 

nocne TaKoil o6pa6oTKH 2 - BH HHn,ypaH coaeplKan o6w q Ho 7 % :; 

KHCnOTW, nn S! nonHOll oqHCTKH 2 - BH HHn~ypa Ha OCHOBHY~ Macey 

KH CnOTbl OTaenHnH BbiMOp8lKHB8 HHeM, OocneaHH e CneLibl KHCnOTbl y! 

Ko fi npoayKTa Haa Taepaoi\ nopowKoo6paaHoll Ka nue aoA wenoqhl 

TeMn e paType H OCT8 TOqHO M naane HHH 7-10 MM p T,CT, 

2-BHHHn~ypaH npeacTaBnHeT Co6oll 6eCUBe TH YID TI OilBHlK HY~ 

neTyqyJO, S: 38TI8XOM 1 HanOMHHaiOWH M CTHpOn, 2 - BHHHn,ypaH He p 

n erKO pac TB OpHM a c nnpTe, 3~Hpe , 6eHaon e, Ton yone , CTHpone. B 

6e noc ne o TrOHKH 2-BHHHn~ypaHa ocTaeTCH 6onhwoe Ko nuqeCTE 

CMOnbi 1 no- BHLIHMOMy , npe ncTaanHIDil!ell co6oll n onnMep 2 - BHHf 

XpaHHTh 2 -BH HHn<pypaH cneayT a 3anaHHHbiX aMn ynax ; no 

6eCUBeTHOli lKHLIKOCTH MOH OMe p :J.-BHHHn~ypaHa TipH • xpaHe HH H Ha 

c npHTepTbiMH np o6Ka MH lKen TeeT. O pu anuTenhHOM xpaHeHHH a 3. 

npOHCXOLIHT nOCTeneHH8H nonHMepH38UH S! 1 HLIYWBS! C noaepXHOCTHj 

B aaaKy upoaaHHwx aanaHHHWX aMnynax 2-aHHH~ypaH MO>KeT 

UaM H ( OTibiTHblH o6pa3eU MOHOMepa Xp8 HHTCH B na6opa TOpHH f'O! 

C aollc Taa MOHOMepa noKa3aHbi a Ta6nHue 1 . 

3, flonHMepH38UHH 2 - BHHHn¢yp 8H8 

H a B03MO>K HOC Tb nonHMepu3ai~HH 2 - B HHHn~ypaHa yKa3biaan< 

/ 10-13/ 
pOB , TepMH'IeC KY IO nonHMepH38UHIO 2 - BHHHn~ypa Ha C pall~ 

HbiMH KaTanH3aTopa MH .QeTanhHO nccneaoaanu M.M. KoTo H c COTP: 
1141 

a TaK>Ke YI.WH MeK H M . r a Hyw • KpoMe TOf'O, Jln H pa3n H'IHbiX 

ne il 6binH HCnonbaoaa Hbi cononnMepbi 2 -BHHHn~ypaua c apyrHMH M 

OnHaKo ao ace x n epequcne HHbiX cnyqagx 6binH nonyqeHbi nn6o 
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JIOB 85! K HCIIOT8 nony qanacb no peaKU HH nep KH H8 K OHneHCBUHeA <jly pcpypona 

~I 
Ha TpH5! B npHCYTCTBHH Y KCy C HOI'O 8Hr Hnp Hna 

I K PHJIOBBH KHCJIOT 8 

nonoHHy~ KOI!6y BMKOCTb~ 1,5-2 JlHTpa, CH86>KeHHy~ o 6paTHblM X OIIO

IlOMeW BIIH 100 r cpyp<jlypona, 200 r YKCYCHOr O 8 HrHUpHU8 H 200 r C Be >Ke 

'0 yxcycHOKHCnoro aaTpH 5!, CMeCb aarpeBa nn Ha Macn HHOii 5aae npH 1 70° B 

q acoB , .Qa n ee p e aK UHOHHaH CMeCb o6p a6aTbiBB I!a cb ropHq eA BouoA H ro

op <jJHJlbTpOB8 1lCH UIIH OC B 060>KUeHH5! OT C M OJlbl ; npH OXJ18 >KUeHHI! 1!3 !jlHJib -

15!JlCH >Ke JITbiii KpHC T annqecKHA ocall OK , 8biXOil Heoq HweHaoro a e wec T aa 

0 
140 - 147 r . nocne n epeKp l! c Tannaaaul!l! nonyqaeTC H 1 2 0 - 1 25 r 

ol! KpHC T 8/llll!qecK OA K HCJIOT bl C t nn , 139- 140° , K OT Op8 5! X OpOW O paCTBO-

[q eA BOlle H CnHpTe. 

ypaa 

5y 8 IOpU 8 B M KOCTb iO 100- 150 MJI ll0MBW81l0 Cb 100 r 2 - ¢ypH118Kp1!11 0 BO l! 

..!BilH ble CTpy >KKI!; peaKUI!OHH85! C M BCb oqeHb MBilllBHHO HarpeB8 J18Cb H8 

He llO 250-270° C, <f>eHHil- f3 - Ha<jJTI!J18 M I!H, KO T Opb!A peKOMeHilyeTC5! ll0-

/7 / 
;JBBKUH OH HYJO KOJI6y B Ka qeCTBe HHr i! 6HTOpa 1 Mbl H e n pHMBHHIIH , 

X OnhlT8 X Mhl pe WI!IlH I!OATI! Ha HeKO T OpWe noTepH MOHOMepa B pe3ynb-

~pH38UI!H 1 HO He BBOilHTb B peaKUH OH HYJO CMeCb BBW BC T BO, OT HOC5!WeeC5! 

rt M , qT06b! 1!36e>KaTb B03MO>KHOI'O BJ1H HHH 5! e r o H B OKp8CKy n OJII! M epa , 

•C5! napb! KOHileHCI!pOB8 JlH Cb B X OJlOilHilbHI!Ke , 11 B npHB MHH K e C06Hp81IC 5! 

! H a Bl!ll e npo3pa qHoro cae T noro Macn a . T o n bKO a KOH U e npoue cca a 

l. 
4 

npH8M HHKe CK8/lJIHB8nOC b He KOTOpOe KOJIHqeCTBO BOU hl , PPB K UHOHHy~ KOn6 y p eKoMe H -

n yeT cst cH a 6uHTb p T y T HblM 3 a T BOpoM ao li36e >K a HHe noBbi WeHHH u a BneHHH a C HC T e M e 

B p e 3 y JibT8T e 38KynopKH OT B OUst W eA T py6KH B 03rOH H~WeAcst 2 - ¢ ypH JI8KpHJIOBOA 

KHCJIOTOI'I , 

C bipoii n p ouyK T npO M biaancH 2 0 % paC TBopoM m e n o q H unH yuaneHH5! yrnexH cno

Tbl, B OUOii - no HeiiTp8Jib HOl! peaKU HH , cywHJIC H Ca Cl 2 H n eper OH 5!Jl C H, nonyqeHHblii 

nocn e TaxoA o 6 pa 6 o T K H 2 - BH HHn!jlypaR c o nep >K a n o6bJ q Ho 7 % 2 - ¢y p HJ18KpHIIOBOA 

K HCIIOT bl , .Qnst nOJIHOl! QqHC TKH 2-BHH H JI<jlypa Ha OCHOBHY~ M8Cc y 2 - cpypHJI 8 Kp H110B OA 

K HCIIOT b l OTUBII HIIH BblMOp8 >K HB8HHe M , noc JieUHH e Cllen bl K HCJIOTbl ynanstJIHCb neperOH

KO fi nponyK T8 H an TBepnoA nopOW K0 0 6pa3HOA K B IIHBB O H WBJIOqb~ npH KO MHB THOA 

T e M n e p a T ype H OCT8 T Qq HQM ll8BJieHHH 7 -10 MM pT, C T, 

2 - BHH HJI<jly paH npellCT8BJ1 5!BT Co6ol! 6eCUBBTHY~ nonBH>KHY~ /1\HilKOC T b , o q eHb 

neTyqy~, C 38n 8XOM, H8/lOMI!H8 10lUI! M C TH p OJI , 2 - BH HH il!jlypaH He paCTBOpHM B B Olle, 

n e r K o pac T BOpHM B c nHpTe , g<jln pe , 6 eHaon e , Ton yon e , cTnpone, B nepero HHOA Kon-

6e n ocne OTrOHKH 2-BHHH il<jlyp a Ha OC T ae TCH 60/lbWOe K OJIH qeC TB O 6ypoA T Bepll oA 

C MOJ1b ! 1 n o- Bl! llHMOMy 1 npe llCTBBJl H~We A Co6oA n OIIHMep 2 - B I! H 1!1l¢ ypaHa. 

XpaRHTb 2 -BH HHn¢ypa H cneny T a aa n a HHHhl X aM n y n ax ; nonyqeaawl! a BHile 

6eCUBBTHOA >KHilKOCTH MOH OMe p ~ - BHHI!ncpypa l! a npH x p a He HHI! H8 CBeTy B CK/l5!HK 8 X 

C n p i!TepT bi MH npo6K8 M H >KenTeeT, n pll llllHTeJlbHOM xpa HeHHH B 38Kpb1TblX C KJ15!HK 8 X 

npOHCX Oil i!T n OCTen eHH85! nOJI H Mep 1!38UHH, HllylUa 5! C nOBepXH OC TI!; npOilyKT >Ke JITeeT, 

B g a a K y HpOBBHH W X 3a n astHH W x aM n y n a x 2 -BHHH <jlypa H M O >Ke T x p a HH T bC H M eCH

u a MI! ( o n b iTHbiA o6pa3eu M OH OMepa x paHI!TCH a n a 6 o paT o p 1! 1! ron). 

C aol! c Taa M OHOMepa noKa3a Hbi B T a 6n11ue 1 . 

3, nom1MepH38UHR 2 - BHHHnr/Jyp8 H8 
• 

H a B 0 3 MO>K HOC Tb noJII! M epH3all HH 2 - BH HHn<jlypa a a yK a3 bJaanocb PHilOM aaTo-

11 0-13 / 
p OB 1 TepMHqecKy~ nOJI I!M e pH38UH ~ 2 - BH H I!Il<jlypaHa C p81lHK8JlbHhlMH I! I!OH-

/ 3 4,7 81 
H blMH KaTaiiH3a T opaMI! .ae T a llbH O n ccnellOBa llH M .M. KoT CH c COTPY ilHHKBMI! ' ' , 

11 4 / 
a TaxlKe Y! ,lli i!Me K H M . f a Hyw • K p o Me T aro, llll 5l pa3n HqHbi X npa K TH'IeCKI!X u e -

115, 16,17 / 
lleii 6b!IIH HCn OJib30B8 Hbl C OnOllH Mep b l 2 - BHH HJI<jlypa Ha C llpyr'HMii M OHOMe p a MH . 

01lH8 K O BO B CB X n e peq HCJleHH b iX CJiyqa stX 6bllll! noJiy 'IB H bl J11! 60 CBBTJlb l B , B 5!3 KH B
1 
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*HilKHe HflH pe3HHODOJl06H~e D0.'1HMep~ , paCTBOpHM~e B opraHH "'GC~ 

DH60 TBepJlbie , 6neCT51WHe 1 CTeK.'1 0BHJlHhie DOflHMepbl TeMHOPO ~lflH 

He paCTBOpHMbie B opraHH"!eCKHX paCTB OpHTeDHX. 
/ 18 / 

HHTepecHa pa6oTa A. TpH¢OHOBa H H.naHailoToaa , Hccn 

TH KY ~OTOD0.'1HMepH3aUHH 2-BHHHD~ypaHa npH KOMHaTHOH TeMnepaT) 

KHcn opoaa , H nony"!H BWHX TBepllbiH 6nenH o>KenThiH nonHMep co c~ 

DHpHb!M BeCOM 25000, 

C TO"'KH 3peHH51 HCCfl eJlOBaHHH CUHHTHflflHUHOHHbiX CBOHC TI 

HHTepeC HO 6wno nony "'H Tb TBepJlhlH 6ecuBe THhlil DODH~ep . TaKOA 

6blfl0 paC"'H TbiBa Tb non y"!HTb Dp H paJlHaUHOHHOil y -DOflHMepH3aUI 

npH KOMHaTHOH TeMnepa Type. 0JlHaKO n pe•ae "!eM npHCTYDH Tb K pa 

MepH3aUHH 2-BHHHD~ypaHa Mhl H3Y"'H.'1 H ero TepMH"'eCKYID DOflHMep 

.'lH"!HhiX TeMneparypax. 

a ) T epMH"'ecKa H nonHMepH3aU HH ~-BHHHn¢ypaHa 

8 npou e cce npoaene HHH TCpMH "!eCKOH DODHMepH3aUHH 2 - BHHHT 

o 6pawanOCb Ha "'HCTOTy MOHOMepa , Ha BflHHHHe HaflH"'H H HflH OTCy T 

Topa DO.'lH MepH3aUHH 1 a Ta K•e Ha Te Mn epaTypy DOflHMepH3aUH H H , 

TOpol! OH8 npOBOJl HflaCb . 

nepe Jl 38DH BKOH B DO.'lHMepH38UH OHHbie 8MDYDbl MOHOMep DC 

pa THoll n e p e r o HKe Hall KOH ( KBanH¢HK8 UHH " X"!" ) , "'TO Jl8 B8 

nony"! HTb MOHOMe p BblCOKOli CTeneHH "'HCTOTbl 
ni 

/4 / 
B BHAY Toro, "'TO pa6o TaMH M .M. KoToHa 6biTIO yc TaHoa neHo 

flHpHOPO KHCDOpOJla Ha npoUe CCbl DOflli Me p H38UHH 2-BHHHn~ypaHa • OH 

B ycnoBHHX HaH 6 onee nonHero yaan e HHH KHcn opon a aoany xa, "'TO 

HOCTb nony"!aTb XOpOWO BOCDpOH3BOJlHMbie pe3ynbT8Tbl , 

3TO JlOCTHranOcb JlflHTe n b HbiM OTK8"1HBaHHeM aMnyn ( no Jlll BflGHH I 

npH Te MnepaType *HilKOPO 830T8 HflH • e n po6ynb KHB8H He M 83~T 

acero npo uecca nomi MepHaauH H. 

KaK DOKa38.'1H 0Db!Tbl 1 B OTC y TCTBHe K8T8.'1H3aTo p a B HH Tep 

60-100°C 2-BHHHn~ypaH nonHM e pH3y eTCH MenneHHO - 38 100-1 

BH3 KHe 1 npoapa"!Hbie, • enThle *HilKOCTH 1 paCTBOpHMble B opra HH"'e 

nHx.B HHTepB8ne TeMnep8Typ 120-150°C 38 50-70 "18COB o6p 1 
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* HJlKH e Hl!H pe3HHODOU06H~e DOl!HMep~ 1 paCTBOpHM~e B opraHHq CCKH X paCTBOpHTel!~X1 

l!H60 TBepJlble 1 6neCT~UJHe 1 CTe Kl! OBH.IlHble DOl!HMepbl TeM HOrO J!flH KpaCHOrO UBeTa 1 

He paCTBOpH M~e B opraHH~eCKHX paCTB OpHTel! ~X, 

/ 18 / 
HHTepecHa pa6oTa A. TpH¢oHoBa H H . naHaHOTOBa 1 HccneaoBaBUJHX KHHe -

THKY ¢o TODOliHMepH3 aUHH 2-BHHHll¢ypaHa npH KOMHaTHOA TeMrrepaType B OTCYTCTBHe 

KHCnopoaa 1 H rrony~H BUJH X TBep.llbll\ 6neaHO)!{el!TblH DOl!HMep CO CpeaHHM MOl!eKy-

l!Hp HblM BeCOM 25000, 

C TO~KH 3peHHH HCClle.llOB8HH51 CUHHTHllliHUHOHHbiX CBOHC TB 2-BHHHll¢ypaHa 

HHTepeCHO 6btn0 rrony~HTb TBep.llbJl\ 6ecuse THblii DOliH~ep , T a KOl\ DOliHMep MO*HO 

6~no paC~HT~ BaTb rrony~HTb rrpH paUH8UHOHHOH y -DOliHMepH3aUHH 2 - BHHHn¢ypaHa 

npH KOM HaTHOH TeMrrepaType, 0aHaKO rrpe )!{ne qeM rrp HCTYDHTb K paaHaUHOHHOII D01IH

MepH38UHH 2-BHHHll¢ypaHa M~ H3Y~HliH ero TepMH~eCKYID DOliH Mep H3a UHID rrpH pa3-

liH~H~x TeMrrepaTypax. 

a) TepMH~ecKaH rronHMepH 3aUHH ~ -BHHHn¢ypa Ha 

B rrpou ecce rrposeneHH H TcpMH~ecK ol\ n01IHMepH3a UHH 2 -BHHHn¢ypaaa BHH MSHHe 

o6paUJ8l!OCb Ha ~HCTOTy MOHOMepa 1 Ha BliH HHHe HanHqHH HliH OTCyTCTBHH K8T8l!H38 -

TOpa DOliHMepH38UHH 1 a TaK)!{e Ha TeMrrepaTypy DOl!HMepH3aUHH H a TM OC¢epy 1 B KQ-

TOpol! OHa rrpOBOJlHllaCb , 

nepe a 3al!HBKOH B DOliHMepH3aUHOHHble aMDYllbl MOH OMep llO.IlBepranCSi JlByK-

pa TaoA neperoHKe naa KOH ( KBanH¢H KaU HH "x~" ) 1 ~To aaaano B03MO)I(H OCTb 

rrony~HTb MOHOMep Bb!C OKOA CTeneHH ~HCTOTbl 
ni 

14 1 
B sHay Toro1 ~To pa6oTaMH M.M . KoToHa 6b1no ycTaaosneno BllHHHHe MoneKy-

ngpnoro KHCnopona Ha np ouecCbi nonHMepH3aUHH 2 -BHHHn¢ypaaa , OH nonaMepH30Banc H 

s ycnoBHHX HaH6onee rronaoro ynaneHHH Kacnopoaa B03AyXa 1 qTo nasano so3MO)I(-

HOCTb rronyqaTb XOpOlllO BOCilpOH3BOAHMbJe pe3yl!bT8Tbl , 

-4 
3TO JlOCTHranOcb AllHTellbH blM OTK8qHB8HHeM aMrryn (no Jl8BllCH H51 10 MM pT, CT, ) 

rrpa TeMnepaType )I(HJlKOro a3oTa HllH )l(e npo6yllbKHB8HHe M a3~Ta B npoaon•eHHe 

scero npouecca nonHMepH38UHH. 

KaK noKa3allH onbiTbi 1 B oTcyTCTBHe KaTanH3aTopa s HH Tepaane Te MnepaTyp 

6 0-1 00°C 2-BHHHn¢ypaH UOllHM e pH3y eTC51 MeaneHHO - 38 100-150 qaCOB 1 Jl8B851 

B513KHe 1 np03paqHbJe 1 •el!Tble >KHAKOCTH 1 paCTBOpHMble B OpraHHqeCKHX paCTBOpHTe

llHX, B HHTepaane TeMnepaTyp 120-150°C 38 50-70 qacoa o6pa3yiDTCH MHrKHe 1 

7 



Ta6mnta IT 

ilO.IHilepH38.1.\it!SI 2 BHHHJI¢yp!l.Ha 

~i YcJIOBH.fl TeYnepa- Bpell.fl HHHitil8.TOp OxpacKa Xapa.Krep 
nn OOJII!IlepH38.UHH rypa OOJIH- !IOJIHileptt38.l:tKll no JIHI.!e pa !IOJIHMepH38.T8. 

OOJIKYe- YepH38.- ( ~ or aeca 
PH38.UHIII rtKH 8 crKpona) 

oc qacax 

1 2 3 4 6 7 

I B aaxyyve 60- 80° 100 nepeKHCb C Be TJIO- BJI3KM 1 npospat~Ha.fl lltH.Il;KOCTh 
( ro-4 w ) 6ea3o"na,0.05 xe Jitbi R 

2 
_ .. _ 

-"- -"- OTCY TCTB. -"- -"- -"-
3 -"- 150° 78 nep.6eH3. 0.05 zeJirbl£1 O'lellb BJI3Kl1JI 1 T.Rryq a.~~ JBUKOC Th 

4 -"- -"- 72 -"- o paaze abl£1 pe3KHOOO,JJ;00HM 1 M.flrKan, 
"' T.flr y'IM 1 HepacraopHMall uacca 

5 ·-"- -"- -"- orcyrcn. -"- - "- - "-

6 
_ .. _ 

170° 2ll, nep.Oea.0.05 opau:xe ao- reep.n:a.11 aepa.craopHMall Mace a 
KpacHU£1 

7 -"-
_ .. _ 

48 -"- KpaCHblll raep.n;bln, OJiectlllllHil, Hepacrao-
p~twll npo,ll.yKT 

8 
_ .. _ _ .. _ 

48 OTCYTCTB. xpacm:.~ll - "-
_ .. _ 

I 2 3 4 5 6 7 

9 B 8.TY .8.30T8. 60-80° 72 nep.6eH3.0.05 J:E!JITbiR Bll3KM I:H.JtKO C Tb 
10 

_ .. _ 
-"-

_ .. _ 
OTCYTCTB. 

_ .. _ 
-"-

II B (1TM .8.30T8. 150° 48 nepeK.O eH3. 0.05 o pa.axeao~ I.IJifKM Hepac raop~tvall wacca 
KpB.CHill 

12 
_ .. _ 

150° 
_ .. _ 

OTCYTCTB. -"- - " -
13 - "- 170° 24 nep.OeH.0.05 KpaCHblll raep.n;a11 Hepacra.wa.cca 
14 -"- -"- 36 -"- TeMHO- raep.n;b11l,6Jiectlll!lHil, xpynKHil 

JtpaCHilR npo.ItyKT 

15 -"-
_ .. _ 

36 OTCYTCT Bo -"- -"- -"-



ilOJUUtepH3aUKII 2 BHHHJI$Y?-J.Ha 

~i YcnoBHII Tewnepa- Bpe 1t11 lfHHlfl!a TOp 0Kpac&a Xapa.K:rep nn DOJIJ!Wepi!3aU!4H :rypa DOJIK- llOJIKYepn3aUKil no mnrepa OO}!JdMepK3aTa 
no nil we- wepH3a- ( lf o:r Beca 
pPI3aUHil UHH 'B cupona) 

oc 11acax 

1 2 3 4 6 7 

I B Baityj1le 60-80° roo nepeitHCL CBeTJIO- BJl3KM, npo3pa'!Hal! li:ll.li;KOC Th 
( ro-4 w ) 0 ea3o".ll8., 0. 05 xe n:r~a" 

2 
_ .. _ _ .. _ 

-"- o:rcy:rc:rB. -"-
_ .. _ 

-"-
3 

_ .. _ 
150° 78 nep.OeH3. 0.05 xen:r~aa O'l ellh Bi13KC1R,TilfY'IM Jl:ll.l(KOC Th 

4 
_ .. _ 

-"- 72 _ .. _ OpaHJ:eBiiR pe3KH0DO,li,0 0HM, MilfK8.H, 
"' Tilf Y'I M, aepacrBopHMB.il MaC ca 

5 ...... _ -"-
_ .. _ 

OTCYTCTB. 
_ .. _ 

- " - - "-

6 
_ .. _ 

170° 2lJ, nep.CleH.0.05 opauxeBo- reep.n;a11 Hepa.CTBOp iiMal! ~o~acca 

Kpac Irn.A 

7 -"-
_ .. _ 

48 
_ .. _ 

KpaCHiil! TBep.n;li l! , ClJieCTII~K .A, aepacrao-
pHMbill npo,ll,yitr 

8 
_ .. _ 

-"- 48 o:rcy:rcra. ItpaCHiil! _ .. _ -"-

I 2 3 4 5 6 7 

9 B arw .a3o:ra 60-80° 72 nep.Oea3.0 .05 ~:en mil BJl3KM J:H)I.KOCTL 
10 

_ .. _ _ .. _ 
-"- o:rcy:rc:rB. 

_ .. _ 
-"-

II B arH .a3o:ra 150° 48 nepeK.OeH3.0.05 OpaHll:eBO~ 1tllfKM HepaCTBOpHM8.11 Mace a 
KpaCHHl! 

12 -"- 150° -·- o:rcyrcn. -"- -·-
13 

_ .. _ 
170° 24 nep.CleH.0.05 Kp8.CHUI! raep){al! HepacrB.wa.cca 

14 -"-
_ .. _ 

36 _ .. _ 
TeMHO- T Bep~I!,ClJieCTii~H.A, xpynKHII KpaCHiitl npo.n.yKT 

15 
_ .. _ 

-"- 36 orcyrcrB. 
_ .. _ _ .. _ _ .. _ 

"' 



pe3HHOI10U05Hbie, I11111KHe 1 HI!Or)lll. TBCpJlbiQ M8CCbl Op81DKCBOr O M IH Kp8C I!OrO UBCT3 1 

He paC TB OpHMble B oprll.liH'IeCKH X p8CTBOpHTCI!HX ( llOCI!e Kl1115l"!Cli H H B 6eH30.'le B 

Te'IeiiHe 2 -5 'I8COB llOI!HMCpbl H C MHOrO Ha6yxaiOr) • f1pH 170° 38 20-30 "18COB 

o5pa3yiOTCH npo3p8'IHhie TB CpJlble CTCKI!OI:lHJlHbie Mll.CCbl Kpll.CHOr O HI!H TeMHOKpaCHOro 

UBeTa HHOrJl8 C 'IepHb1Ml1l 13Kpll.I1I!CliHHMH 1 T 8 K )!{Q He paC T BOpl1M biQ B opr8 HH"!eCKHX 

p8CTB0pl1 TeJ!HX. 

B aeaerme nepeKaca 5a H3 0 Hna Mano nnaHeT na ycKopenae npouecca nonuMep H3a

uaH 2 - nanuntjlypaHa. f1 0i1HMapnaauaH B aTMoctjlepe aaoTa npoacxonaT 5biCTpee, '!eM B 

3BBKy apOBll.HH~X 8MilYI18 X. 

PeaynbTBThl a ccn eacaanaH T epMH'IeCKoA nonaMep aaauaa 2 -aaHHntjlypaHa npea

CTaaneH~ B T85I! HUe n. 
TaK UM o6pa30M 1 npa TepMH"'eCKOll llOI!l1MepH3ailHH 1 K8K B Bll.KyyMe , TBK H B 

8TMOC!pepe 83 0 T 8, B npHCy T CTB I1 l1 l1IIH B OTCy TCTBl1 e K8T8I!l13ll.TOpa - nepeKl1CH 5eH-

30HI18,_ B 38BHCl1MOCTH OT TeMnepaT ypbi llOI!HMepH38Ul1H MO)!{HO llOIIy"'HTb JlB8 Bl1Jl8 

nOI!HMepOB 2-BHHHII!pypaHa: l1I!H BH3KH e CBeTI!O-)!{ei!Tble 1Kl1l1KOC THJ HI!H TBepJlbie 0 

6IIeCTHIUl1e 1 Kp8CHhie 1 Hel1I!8B l1Mb!e l1 He p8CTBOpl1Mble B OpraiU! 'IeC Kl1X paCT BOpaTe-

I!HX npOJlyKTbl, 

a) PaaHaUHOHHaH nonHMepH38UHH 2 -BHHHntjlypaHa 

PaaH a U HOH H a H n onHMepH38U H H 2 - aaHHn $ypa Ha npoaoaHnacb noa aellcT BHeM 

60 
y - H3I!y"!eHHH Co npH K OM HBT Hoil T eMne paType a aarra HHHbiX cTeKnHHHhiX aM-

- 4 
nynax B aaKyyMe 10 MM pT. CT. nocne o 5 ny"! e Hall B aMnyne o5paayeTCH >KeiiTaH 

BH3Ka H :i<HJlK OCTh c ae5onb il!HMH TBepahiMH B KI! IO"!eHHHM H . T a epJlbill non nMep He 

o 6pa ayeTC H nocn e CH HTH H c o 6ny"!eHHH a Te"!e HHe 10 M e cHuea. T onhKO nocne 

pacnaliKH aMnyn hi 1 H a aoaayxe o 6 paa y e TCH T a e pJlbill n poapa"!Hhiil c T eKnOB HJlH bi ll 

llOI!HMep 2 - BHHHIItjlypaHaJ BH8"18I!e )!{el!Tbll1 1 llOC TeneHHO TeMHeiOUlHil IlpH Xp8HeH l1 l1 1:10 

T~MHD-lK~/lTOrO , 05p830B8HHb!H l10Ill1 M e p He p8CTBOpl1M B o pra HH'IeC K HX p 8 CTB Opl1Te 

I!HXi llpH K HI1H'IeHl1H B 5eH3 0 I!e H85yxa eT. 

PeaynbT B T hi npoa eaeHa H p a n H a UH OHHOA IIOill! MepHaau aH 2 - aHHHn¢ypaHa npenc r a a. 

neHhi B Ta5nuu e ill. 

1 0 

Ta6 JIH~a I II 

P~Ha~HOHHaa noJIHMepK3a~a 2-BHHKJI$; 

Jfl 
ODl:lTa 

I 

2 

3 

YCJIOBHH 
06Jiyt~eHHH 

ID!TeHCHBHOC Tb 
06Jiy t~ eHHH 

(IIOIIlHOCTb ){03 l:l 
pa,n/ ceK) 

B BaK~y11e 
( IQ- 1111 pT.CT. ) 4 

-"-· 4 

-"- 50 

0611laH 
,no3a 
(uera
pa,n) 

0. 35 

I , 05 

I5 , 3 

HHKl 
HH~ 

He6t 
T9Hl 
yBe ; 
KOC~ 
:r:eJI ~ 
:J:H)ll 
.l{HKI 

T a K HM o5paaoM, non y 'I HT b 5ecuaeTHh i ll npo apa"!Hbill nonH M ep 

OHHOll llOI!H MepH38 UHH 2 - Bl1HHI!tjlyp8H8 He y na e T C H, f1ony 'le HHb!l! )!{ei 

n peJlCT8B/1He T npaKTH'IeCKOr O l1HTe peca. 

3. 06cyJKaenne pesynbT8TOB 

lipH o 6 nyif e HHH MOHOMep a 2 - BHHHI1$ypa Ha YIIbTpa$HOI!eT OM 1 

cne KTp8 p T y THOll 118Milbl C B e T O$HI!bTpOM 1 BH3yai!bHO H86I!IOJl8I18CJ 

3ei!eH8H I!IOMH HeCU eHU HH, 

AHanorH'IHB H KBPTHHa Ha6n iOaanacb H Ha acex )!{HLIKHX n o nHMe 

pl1Mb!X B opraHH "!eCKHX paCTBOpHTei!HX, Y TBepJlbiX 1 H e p aC TBOpHM 

KHX p8C T BOpH T e i!HX 110/lH M epOB BCHK8 H IllOMHHeC U eHUHH OTCy TCTByeT 

11 



6Hbte, Jl!illKHe, HHO!'LIU TBCpLibiC M8CCbl Op81!lKCBOl'O ;tJlH Kp8 CHO!'O UBCT3 0 

HMbte B Opl'8l!H'ICCKHX paCTBOpHTCJlSIX (nocne KHIISI'!Cl!HSI B 5eH30.'Ie B 

5 '18COB ilOJlHMCpbl H CMH OI'O ua6yxa10 r ). Op!! 170° 38 20-30 '18COB 

np03!)8'1Hbte TBCpLible CTCKJ1013HJlHble MQCChl Kp3CHO!'O HJlll TeMHOKp8CHOl'O 

L18 C '!CpHLIMHl BKpannel!HSIMH 0 TQKlKC He paCTBOpllM L>IC B Opl'RHH'!eCKH X 

II SIX. 

me nepcKHCH 6cH30Hna Mana BJlHSieT aa ycKopel!H e npouecca nont1MepH38• 

n<\JypaHa. nonHMCp!i33UHSI B 8TMOC<\Jepe 830T8 llpO!!CXOJlllT 6btCTpee, '!eM B 

HHbtX aMnynax. 

J1bT8Thl I!CCJ1eJlOB3l!HSI Te pMI!'IeCKOA ilOJ1HMCpH38UHH 2-Billlll.'l<\Jypaua npea

B T86Jli!Ue n. 
:M o6pa30M 0 11pll TepMI!'IeCKOJ! il0Jli!Mepi!33UH H 0 K8K B BaKyyMe , TBK H B 

I 
830T a, B npi!CyTCTBH H 1!.'11! B OTCyTCTBI!e K8T8J1H38TOpa - nepeKHCH 6eH-

8BHCHMOCTH OT TeMnepaTypbl llOJ1H Mep1!38UHH M OlK H O llOJlY'IHTb LIBB BHLI8 

3 2 -BH HHn<jlypaHa: 1!.'11! B SI3KI!e CBeTnO-lKeJ1Tble lKH!1KOCTH
1 

I!Jl ll TBepLihie, 

0 Kp8CHbte 0 HellJ18BI!Mhle H He paCTBOpHMbte B Opral!a'!eCKHX paCTBOpi!Te-

KThi . 

'8LIH8!1HOHH8SI llOJ1HMep1!38UHSI 2 -BHHHJl<\JypaHa 

H8UHOHH8SI 110Jli!Mep1!38UHSI 2 -Bil HHn¢ypaHa llp0BOLIHJ18C b llOLI ael!CTBI!eM 

60 
'"'eHHSI Co npll KOMHBTHol! T eMnepaType a aanaSIHHhiX CTeKnSIHHbtX aM-

-4 
aKyyMe 10 MM pT. cT. nocne o6ny"!eHHSI e aMnyne o6paayeT C SI lKenTaSI 

.fLIK OCTh c H e6onhlllHMH TeepahtMH BKJl!O"!eHHSIMH. Taepahtl! nonn Mep He 

:SI noc ne CHSITHSI C o6ny"!eHHSI B Te"!eHHe 10 MeCSIUeB. TonhKO llOCne 

a Mnynhi , Ha aoaayxe o6paayeTCSI Taepahtl! npoapa"!HbtA cTeKnOBHLIHhtl! 

!-BHHHJ1¢ypaHa
1 

BHB"'BJle lKeJ1Tbll1 , ll OCTeneHHO T eMHe!OUlllll llpll xpaHeHHH LIO 

lTOl'O, 06pa30B8HH bi H 110J1HMep He paCTBOpHM B Opl'BHH'!eCKHX paCTBOpi!Te

<HilSI'!eHHII B 6eH30J1e Ha6yxaeT. 

J1bT8 Tbl npoe eaeHHSI paLIHBUH OHHOII IIOJli!Mepi!38UHH 2-BHHHn<\JypaHa npeLICT88o 

6nuue W. 

10 

Ta6mrna III 

P~KanHoHHaa nonHMepK3anKa 2-BHHKn~ypaHa 

Jfl 
ODHTa 

I 

2 

3 

YcnoBHR 
o6nyqeHHR 

HHTeHCKBHOCTb 
o6nyl!eHHR 
(Y:OutHOCTb ,n03bl 
p~/ceK) 

B BaK~ywe 
( 10- JlK pT.CT.) 4 

-"-· 4 

-"- 50 

06utaa 
.no sa 
(Mera
pa.,D;) 

0.35 

I, 05 

11pHMel!aHKe 

HKKaKKX K3MeHe-
HK~ HST 
He6onbmoe noxen-
TSHKe XK,nKOCTK, 
yBenKl!eHHe BR3-
KOCTK 

15,3 XenTaa, BR3KaR 
JltK,nKOCTb C TBep-
.nwm B3Becsn.m 

TaKHM o6paaoM, nony'IHTh 6ecueeTHhill npoapa'!Hbtl! nonuMep nyTeM paaHaUH

OHHol! llOJ1HMepH38UHH 2-BHHHn¢ypaHa He yaaeTCSI, Oony'!eHHbtA lKeJ1TbiA llOJlHMep He 

npeacTaBnSie T npaKTH'!eCKoro HHTepeca. 

3. Q6cy)l(t:leHHe pe3ynbTBTOB 

llpu o6ny"' e HHH MOHOMepa 2 -BHHHn¢ypaHa YJ1bTpa¢HOJ1eTOM 0 BhiLieJleHHhiM H3 

cneKTpa pTyTHol! naMnbt ceeTo¢unhTpoM, euayanhHO Ha6n10aanacb cna6aSI lKenTo-

aeneHaSI Jl!OMHHecueHUHSI. 

AHanorH"!HaSI KapTHHa Ha6n10aanacb H Ha ecex lKHLIKHX nonHMepH3aTax, pac Tao

pHMhtX B opr8HH"!eCKHX paCTBOpHTeJlSIX, Y TBepLibiX 0 He paCTBOpHMbiX B opraHH"!eC-

KHX paCTBOpHTeJlSIX llOJlHMepOB BCSIK8SI Jl!OMHHeCUeHUHSI OTCyTCTByeT. 
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no-BHaHMOMY 1 T8KOe p83llH'IHe ¢H3H'IeCKHX CBO~CTB o6yCll0BlleHO XHMH'IeCKHM 

pa3l!H'IHeM MOlleKynSipHo~ CTpyKTYPhi o6pa3oaaHHbiX nonHMepoa, MolKHO ayMaTb, 'ITO 

npH HH3KHX TeMnepaTypaX H M8llb1X a03BX 06lly'leHHSI llOllHMepH38UHSI 2-BHHHll¢ypaHa 

npOHCXOaHT TOllbKO B BHHHllbHbiX rpynnax, npH'IeM o6pa3yiOTCSI llOllHMepbl C anHHHbiMH 

HHTeBHaHblMH MOlleKyll8MH1 paCTB Opi!Mble B Opr'8HH'IeCKHX paCTBOpHTellSIX, 

npH BbiCOKHX TeMnepaTypax H 60llbUIHX ao38X o6ny'leHHSI B llOllHMepH38UHH 

2-BHHHn¢yp8H8 H8'1HH8IOT llpHHH M8Tb y'I8CTHe H aBOliHbie CBSI3 H ¢ypaHOBOr'O Mpa, 

o 6pa3ySI CeT'I8Tbi e 1 npOCTpaHCTBeHHbie llOllHMepb11 He paCTBOpHMble B Opr'8HH'IeCKHX 

p aC TBOpHTellSIX, 'ApOM8TH'IeCKHew C BO~CTB8 ¢ypaHOBOr'O Mpa, BllHSIIOUIHe 1 B '18CTHOC

TH, H8 CllOC06HOCTb K lliOMHHeCUeHUHH 1 HapyUiaiOTCSI, H8'1HH8eT npOS!BllSITbCSI aHeHOBbl~ 

X8p8KTep coeaHHeHHSI, B03HHK8eT n pOC Tp8HC TBeHH8SI CTpyKTypa H o6pa3yiOTCSI Hepa

CTBOpHMble n onHMepbi, y KOTOpbiX niOMHHecueHUHSI oTcyTcTayeT. T aKHM o6pa3oM, no-

nyqaeMble TBepabie llp03p8'1Hble llOllHMepbl 2-BHRHn¢ypaHa He MoryT 6biTb HCllOllb30-

B8Hbl B K8'1eCTBe OCHOBbl anSI llll8CTH'IeCKHX CUHHTHllllSITOpOB, 

B biBOPbl 

1) npH Teplll!H'IeCKOli llOllHMepH3 8U HH 2 -BHHHll¢ypaHa MOryT 6biTb llOl!y'leHbl 

BSI3KI!e llOllHMepbl CBeTl!OlKellTOll 0Kp8CKH npH TeMnepaTypax ao 150° Cj npH TeMnepa

Typax BbiUie 15Q°C llOllY'IBIOTCSI TBepabie KpaCHbie llOllHMepbl 1 He p aCTB OpHMbie B 

Opr'8HH'IeCKHX paCTBOpHTellSIXj 

2) npH paaHaUHOHHO~ y - ll0llHMepH38UHH 2- BHHHl!¢ypaH8 B BaKyyMe o6pa3yiOT-

CSI BSI3KHe lKel!Tble lKIIaKOCTH C TBepabiMH BKlliO'IeHHSIMH, 

AaTopbi 6naroaapSIT B.H . Ka6aHoaa 3 a noMOUib npH nonHMepH3aUHH o6pa3uoa 

H M • .U. Wa¢paHoaa 3a o 6cylKaeHHe pe3ynhTaToa. 
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n o-BHUHMOMy, T8KOe pa3naqae !jJH3Hqe CKHX CBOHCTB o6ycnoBneHO XHMHqeCKHM 

pa3naqaeM MoneKynSipHoH cTpyKTyphi o6pa30BaHHhiX nonaMepo B, M mKHO nyMa Tb, qTo 

npH HH3KHX Te MnepaTypaX H ManbiX ll038X o 6ny qeHHSI nonHMepH38UHSI 2 - BHHHn!)lypaHa 

npOHCXOUHT T OnbKO B BHHHnbHbi X rpynnax , npaqeM o 6pa3yiOTCSI nOnHMepbl C UnHHHbiMH 

HH TeBHUHbiMH MOneKynaMH, paCTBOpHMhie B opraHaqeCKHX paCTBOpHTen SIX, 

npa BbiCOKHX TeMnepaTypaX H 6onbWHX U038X o6nyqeHHSI B nonHMepH38UHH 

2-BHHHn!)lypaH8 H8qHH8IDT npHHH M8Tb yq8CTHe H UBOHHbie CBSI3H !jlyp8HOBOrO Rnp8 0 

o6p83Y Sl ceTq8Thi e, npocTp8HCTBeHHbie nonaMephi, He p8CTBOpHMbie B opr8HaqecKax 

p8CTBOpHTenSIX, 'ApOM8THqecKae• CBOHCTB8 !jlyp8HOBOrO S!Upa, BnH SIIOWHe, B q8CTHOC

TH, H8 cnoco6HOCTb K niDMHHeCUeHUHH 0 H8pyW8IDTCSI 0 H8qHH8eT npOS!BnSITbCSI UHeHOBbiH 

X8p8KTep COeUHHeHHSI, B03HHK8eT npOCTp8HCTBeHH8 SI CTpyKTyp8 H o6p83YIDTCSI Hep8-

CTBOpHMbie nonaMephi, y KOTOpbiX niDMHHecue HUHSI OTCYTCTByeT. T8KHM o6pa30M, no-

nyq8eMbie TBepUbie npo3pa"!Hhie nonaMepbi 2-BHHan¢yp8H8 He MoryT 6hiTb acnonb3o-

B8Hbl B K8"!eCTBe OCHOBbl UnSI nn8CTHqeCKHX CUHHTHnnSITOpOB, 

Bb1B 0/1bl 

1) npa Tepi';,IHqeCKOH nonaMepH38UHH 2 -BHHHn!jlyp8H8 MOryT 6hiTb nonyqeHbl 

BSI3KHe nonHMepbl CBeTnO>KenTOH 0Kp8CKH npH TeMnep8Typ8X no 150°C; npH TeMnep8-

Typ8X BbiWe 15Q°C nonyqaiDTCSI TBepUbie Kp8CHbie nona Mephi, He p8CTBOpHMbie B 

o pr8HHqecKHX paCTBOpHTenSix; 

2) npH p 8UH8UHOHHOH y - nonHMepH38UHH 2-BHHHn!jlypaHa B BBKyyMe o6pa3yiOT-

CSI BSI3KHe >KenTbie >K JIUKOCTH C TB9pUbiMH BKflJOqeHHSIMH, 

ABTOpbi 6n8ron8pSIT B.JI. K868HOB8 38 noMOWb npa nonaMepH38UHH o6p83UOB 

a M.n. ill8!)lp8HoBa 38 o6cy)f(neHae pe3ynbT8TOB. 
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