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B paoOTe onacan ~RAKBA opraaRqecxaA CARRTannHTop Ana peracTp&ABR sei!Tponoe 

R llpHB6A6H CUOCOO nony'!&RBB OAHOro R3 KOMnOR6HTOB STOro CAHRTRnnBTOpa - TpHM&THn

OOpaTa, 

no STOMY cnocooy B KaqeCTBe HCXOAHOro UpOAYKTa HCllOnb30B8llCB OOpRMil anrHAPHA: 

Bp, +4CH3 0H-.[(CH
3
0)

3 
B•CH

3
0H] + H

3 
B0

3
• (1) 

Kax BRAHO B3 ypaeHeRHI! ( 1 ) , nonOBHRa oopa, BCTynaewero B pe&KAHIO, OCTaeanacb 

nesapacxoAoeannoA, a peayn&TaTe qero Tpeooaanscb AononasTenbHh!e onepausn Ana nepe

BOAa OOpHOil KHCUOThl B TpHM6THllOOpaT, 3TO BBllBUOCb OAHHM H3 rnaBHhiX H6AOCT8TKOB H 

HeyAOOcTB BhlWeyK438HHOro M6TOA8. 

C ll&llb!O YM6HbW6HHB UOT6pb OOpa (ocooeHRO B Cnyqae, KOrAa OH OOoraweH AOp<ro

CTOHIIIHM H30TonoM B 
10 

) , a Tax~e naaoonee nona oro ero acnonbaoeaHHSJ, Mhi nepewna 

K M6TOAy CBHT634 TpHM6TBnOopaTa C UOMOWb!O peKTH<jJHK4UHOHHOil KOUOHHhl, 

8 STOM Cnyqae B xaqeCTBe HCXOAHOro Cb!pbli npHM6Hli6TCSJ OOpH8lJ KHCUOTS: 
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HcnonbayeMaSJ HSMH xonoana narOToanena na cTexna Tana •nnpexc• H aanonaena 

MeTannaqecxoA nacaAKoil, npeACTaBnSJJOWeil coooil TpexrpaHHhie naxpoMOBMe cnapana paaMe-

paMH 1,5 x2 X2 MM H CeqeHBeM 0,2 MM, 8MCOT8 peKTH<jJHUHpy!OIUeil '18CTH KOllOHHhl 12:.! CM, 

anyTpennaA ABaMeTp :.!,8 CM, s<jl<jleKTBBHOCTb 70 TeopeTaqecxnx Tapenox. Tennoaoil pe~RM 

YCT8H4BllRB86TCSI H ll0AA6p~HB86TCSJ C llOMOIUbiO Bh!COKOB4KYYMHOi! H30lllJURH, 

MeTOA COCTORT B Cll6AYIOWeM: 

18-19%-Hh!il paCTBOp 15opHol! KBCllOTh! B CyXOM M6TBnOBOM CURpTe UOA86TCSI B Cp6AHIOIO 

'18CTb KOUOHHhl HSBCTpeqy rOpB'IBM napaM M6THllOBOro CUHpTa, UOCTyllSIOIUHM B peKTR<jJBUBpyiO

Wy!O '18CTb R3 xyoa KOllOHHh!, 

OopaayJOWaSJCSJ a npouecce peaxuaa (2) aaeOTponHaSJ CMSCb TpnMeTanoopaTa a MeTa-
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nosoro cnapTa, unmnas npa TeMnepaT)'Jle 54,5-55,5°C, aenpepbiBHO OTI5apaeTCH B ronoee 

KOllOBHblo nocl!e OTI5opa ecero 8380Tpona, H3 Ky6a OTrOBHeTCII B315biTOK MeTHllOBOrO CnBp

Ta, coneplKamero no 0,5% 15opHoll xacnOTbi, se BCTynaemeA B peaKilBJO, 

.llnH BbiJl8ll8HBH "'HCTOrO TpBM8TBnl5opaTa B3 aaeOTpOnBOll CM8CB Mbi CT8llB npBN8BIITio 

BM8CTO xnopaCTOrO UBRK8 6e3BOJlHbiA xnopHCTbill nBTall, nocnenaall 3Ha"'HT81UtRO sljl4leKTHB

H88 xnopaCTOro UaHK8 B 15onee ynol5eR B pai50Te, TaR KaK JlllH BbiCanaea&B51.8380TpODROll 

CM8CB Tpe6yeTC51 BTp~ M8RbW88 KOllB"'8CTBO xnopBCTOrO llBTBH, no cpaBH8HJIIO C xnopBCTbiM 

UBKOM. 

BbiCanasasae aaeOTpona (paanenesae ero aa cnoa) ocymecTsnHeTCH e nenaTem.aoA 

BOpOHK8 <'!Hepra"'HbiM BCTpHXBBaHBeM CM8CH a380Tpona C xnopBCTbiM llBTaeu, B351TbiX B ee-

COBOM COOTHOWBHBa 10: 1, 06pa37JOWB8CH CllOB 110JlB8praJOTCII peKTBcpBKaUaB B TOll lKB 

KonoHHe. 

npa pa3rOHK8 Bepxaero CllOH COI5apaiOT H83Ha"'BTeiUtHoe KOlla"18CTBO a3eOTpona B "'BC

Tblll TpaN8TBn15opaT C TeMnepaTypoil KHn8HBH 67,5- 68,5°C, 

PaarOHKa HHlKHero CllOH, SIBllHJOWerOCH paCTBOpOM xnopBCTOro IUITaH B M8TRllOBOM 

CllapTe, naeT T8KlK8 H8KOT0p08 KOIIII"'8CTBO a380Tpona R MBTBllOBblll CnHpT, npa H806XOJlR

MOCTH R3 xy6osoro OCTaTK8 9TOrO CllOB MOlKRO pereHepRpOBaTb XllOpHCTblll llaTall, 

<l>paxuaa aaeOTpona, BbiJleneHHbie aa sepxaero a &HlKHero cnoes, npacoen&HBJOT JlllSI 

BbiCallaBBHHH K 8380Tpony, nony"'a8MOMY H3 Cll8JlYJOWeil nopllBa MeT8HOllbHOrO paCTBOp8 

15op&oll KHCllOTbl, 

MeTanOBbill cnapT aa HHJKaero cnoB suecTe co cnapTOM, OToraaHHbiM aa xy6a no 

oxoa"'aHaJO peaxuaa, TaxJKe soaspamaeTca B ronosy npouecca Jlllll nparOToaneHRll 6opao-

M8TBHOllbHOrO p8CTBOpa, 

npoa3BOJlaTellltHOCTb Hamel! p8KTacjlBK81laOHHOil KOllOHHbl 900-1000 Mll aaeOTpona 

38 10-12 "'BCOB, 

Bopaall xacnOTa nepeBOJlHTCll B TpaueTan6opaT nopnaHMB no 200-300 r, Bee onepa

uaa 11p01l8CC8 ocymeCTBll!IIOTCll B OJlHOll a TOil lKB KOllOHae, B OTXOJlbl KBlKJlOll onep81lBa 

acnon&ayJOTCH npa nepepa60Txe cnenyromax nopnali 6opaoli xacnoTbi, B peaym.TaTe Taxoll 

penapKyllllllHH llOTepa 6opHOli KaCllOTbi CBOJlHTCH K MaHBMYMY H He npeBbiWBIOT 1%, 

npeBMYW8CTBOM BTOporo MeTOJl8 S1Bll518TCSI TBKlKB TO, "'TO aCilOIUt30BBHBe DOpHOll 

KIICllOTbl BM8CTO 6opaoro aHraJlpBJla BCKlliO"'BBT TpyJlOBMKYIO onepanaro B3M81Ut"'8HHll CT8Kllo

llO/.lODBOro oopaoro aaranpana. KpoMe Toro OTilBJlBeT aeotiXOJlBMOCTb paoOTbl B HeCKOllbKaX 

11pal5opax, B KOTOphiX paHbW8 ocyweCTBllMaCb OTJl81UtHbl8 onepauaB CBHT838, 

Aaanaa TpHM8Tan6opaT8 a B380Tp011HOil CMeCB TpaMBTKlll5opaTB C MBTBllOBbiM CllHp-
/1/ 

TOM ocymeCTBnSUICll no MBTOJlY, OllBCBBHOMY HBMB B YK83BHHOM BbiW8 npenpaHTB , C TOil 

4 

Tom.xo paauuell, "'TO npa HeiiTpansaanaa 15opHo~ xacnOTbl 0,1 H. pacTeopoM enxoro aaTpa 

BM8CTO rnanepaHa aCI101Ut30B8llCB M8HHJIT, KOTOpbii! JlBeT 15onee "18TK08 a3M8H8HB8 OKpACKB 

paCTBOpa B KOHil8 TaTpOB8HaB, 

Conep lK4HB8 OCHOBHOrO npOJl7KT8, Bbl"'aCll8HHoe no cpopMyne: 

VNM 100, 
%(CHsO)sB=~ 

rne V - KOlla"'eCTBO Mll 0,1 H, paCTBOpa Na()H t B3p8CXOJlOB8HHOro H8 TaTpOB8Hae, 

N - aopuam.&OCTb meno"'a, 

M 

a 

uonexyngp&biil sec TpaMeTan6opaTa, 

aasecxa TpaMeTanl5opaTa (ana aaeOTpona), 

oxaaanoe& paB&biM nn• TpaMeTanl5opaTa: 

aasecxa 

un 0,1019 a 

NaOH 

%(CH
3
0)

3
B 

0,2838 

22,1 

100,0 

H JlllB a380Tp011HOil CMBCR: 

sasecxa 

Mll 0,1019 H, 

NaOH 

%(CH
3
0)

3
B 

0,4540 

82,8 

75,26 

0,4589 

48,0 

100,2 

0,8516 

25,1 

75,54 

0,3871 

86,6 

100,0 

0,4086 

29,15 

75,48 

Bee no60"'Hb18 npOilYKTbl CHHT83a KOHTponBpOBallBCb Ha COJl8plKaHae B HIIX aenpopearB

poBaBmell 15opHoll xacnOTbi, Kona"'eCTBO nocnenHeil onpenenMOCb o6bi"'HbiM MaTOJlOM ol51oeM

aoro aHansaa B Bbl"'acnSUioc& no cpopuyne: 

rne 

A= 
N

1 
v

1 
M 

v 2 1000 
. v. 

A - xons"'eCTBO 6opHoli xacnoTbi B r, coneplKameecB E o61oeMe V aaansaapyeMoro 

pacTeopa, 

Nl HOpMallbHOCTb paCTBOpa NaO~ acnon&ayeMoro nn11 aei!Tpansaauaa H3 BO 3' 

VI - Oi51oeM paCTBOpa NaOH , aapacXOJlOBaHHOrO Ha TBTpOB8BBe, 
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, B3RTOI'O AIISI OABOI npo61:d, 

M- M0118KYIISIJIIIhll B8C ISopaol KBCIIOTI:d, 

Onacaalll:dl 3.1l&Cb M&TOA caBTeaa TpaMeTaniSopaTa smnaeTCa ISonee 'lJICTI:dM, YAOISIII:dw 

a 9KOIIOMB'lBI:dM DO CpaBB8JIKJO CO CTApl:dN NeTOAOM a acnom.ayeTCSI B B4CTOSDII88 Bp8NSI 

B naiSopaTopu aeiTpoasol cjla3KKH OIHUI .lll'ISI nparOTOBl'I8RIISI ISoru.max oiS .. eMOB lKJIJll[KX 

CIUIBTKMIITopOB KU Ba 8CT8CTB8RIION, TAK a R8 oiSoram&BIION TpKM8TaniSopaTe, 

B aaJUJJO'Ielllle aaTOphl ISnaroAapiiT M.Jl, Bonxoay aa noMomb, ozaaaBJIYIO npa MOH

TalKe KOIIOJIBI:d, 

n a T e p a T y p a 

1. a.H. ll.apJKaaaaa, M,M. CTOII8TOBa, llpenpaBT Ol1.Hl1 2009, Jly6aa 1965r. 

._, 

Pyzonacb nocTynana B aaztaTellbCKBI OT.Ilen 
23 aarycTa 1966 r. 
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