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IKCHEPUMEHTAJIbHASI TIPOBEPKA BJIMAHUA OBPABOTKH TPEITAHOI'O JIbHA KATOJIUTOM
HA KAYECTBEHHBIE ITIAPAMETPBI IIPOYECA
C.I'. Cmupnosa, A.11. Copxun, I1.H. Pyoosckuil, A.F. I'agpunosa, B.JI. [lempos

B crtatbe npusoaaTcs pe3ynbTaTbl UccnegoBaHnUAa BITUAHUA 06pa6OTKVI JIbHAHOINO BOMOKHA 3JIEKTPOXUMUYECKN aKTUBUPOBAHHbLIM
BOAHbIM paCTBOPOM Ha ero rMbkocTb, NPOYHOCTb N pacLlensieHHOCTb.

B TexHOMOrMM MOKPOro NpsACHUS] OJHOW U3
3a7a4 SBISETCS OCJIabIeHHNe CBSI3eH MEXIy BOJOKHA-
MH, a B IIpOLECcCe BBITATHBAHUS — IPOOICHHE TEXHH-
YEeCKMX BOJIOKOH Ha 0ojee TOHKHE »IIEMEHTapHBIC
BOJIOKHA M UX KOMIUIEKCHL. YeM TOHBIIE KOMILIEKCHI,
13 KOTOpPBIX (DOPMHUpYETCsl Mpshka, TEM OHAa POBHeEE,
MIPOYHEE U MEHBILE PBETCS B Ipoleccax MpSAAEHHUA U
JanbHelIel nepepaboTKy.

B cymectByrome TexHosoruu ajst odecreye-
HUA CTa6I/IJ'II)HOFO mpouecca BbITATMBaHUSA HCIIOJIb3Y-
ercsi Xxummudeckass o0paboTka poBHMIBI [1], KoTOpas
obecrieunBaeT ociabiieHne CBs3eH MEXIy KOMIUIEK-
CaMu BOJIOKOH.

Lenp mccnenoBaHnsi — MpoBEpKa BO3MOXKHOCTH
BIIMSIHUSA JIEKTPOXUMUYECKH aKTHBUPOBAHHOTO BOAHOTO
pactBopa (OXP) Ha ocnmabneHue CBs3el MEXIy BOJIOK-
HaMu B noxydabpukaTtax mporecca IpeanpsacHHs.

W3BecteH cmoco® MOATOTOBKH JIyOOBOJIOKHH-
cTOro Marepuana [2], B KOTOPOM Ui pa3beAUHEHUS

JTyOOBOJIOKHHCTOTO Marepuaja A0 3JIEMEHTapHbIX
BOJIOKOH wmcmone3yercs OXP ¢ OKHCIHTENBHO-
BOCCTAaHOBHUTENBHBIM IOTeHIIMaIOM OT —1380 MB mo
+1380 MB kucnotHOcTRIO 2—4 pH mpm Temmepatype
1640 °C.

Ha ocHOBaHMHM TpeJBapUTENBHBIX JKCIIEPH-
MEHTOB OBLIO YCTaHOBJIEHO, YTO IIPOLIECCHI BHITSTHBA-
HUS B NPEAIPSJICHUH POTEKAIOT Hauboee CTabuiIb-
HO nocie o0pabotku BojokHa DXP (karosut) ¢ okuc-
JIUTCIIBHO-BOCCTAHOBUTCIIBHBIM ITOTCHIIHMAJIOM En =+
900 MB ¥ BOZOPOJHBIM TOKa3aTelIeM aHOJHUTA (KH-
ciotHocThi0) pH = 10 ex. mpu KOMHATHOW TeMmIepa-
type 18-20 °C. Tloaromy 06pasibl ropcTeii Tpernano-
ro JhHA BecoM 1o 120 1, chopMHUpOBaHHBIC U3 TAPTHH
TperaHoro JbHA 00padaTeiBamiick DXP ¢ Ha3BaHHBIMA
XapaKTepPUCTHKAMH W TEMIIEPAaTYyPHBIM PEKUMOM.
OTto0panHble 00pas3ipl MOABEPrajlCh 3aMOYKaM B
Bozie, pactBope DXP n OTKHUMOM B 3-BaIKOBOM OT-
JKUMHO-IIDOMBIBOYHOM YCTPOWCTBE, B KOTOPOM 3a



OJIMH TPOXOJ OCYIIECTBIISICTCS TPEXKPATHBIA PEXUM
«IIPOMBIBKA — OTKHM BOJOKHa». OTXUM BalKaMHu
ocymectisuics nipu nasinennud 500-600 H/cm, uto
CHOCOOCTBYET PACIICIUIEHUIO BOJIOKOH, YBETHYEHHUIO
X THOKOCTH. DKCHEPUMEHT MPOBOJIMICS IPU BOCBMU
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pa3uyHBIX pexuMax oOpabotku. Kaxmomy Bumy
00paboTKM MOABEpraIUCh MO ABa oOpaslia Topcrei
Y4eCaHOro JIbHA. Pe)KMMBI NPOBENEHUS SKCIEPHMEHTA
npeAcTaBieHbl B Taduie 1.

Ta6muma 1
Pesxnmbl 00pabOTKH

sl F| S| E| g| =°| F| &| c| E| g B 2| 2| s| ©°|Z
& Q) S o = m Q] S a ™ = o S ™ = o o™ | E
2 g [5) < 3] < g ) < g [5) < [5) g [5) < g )
s| E| E| £| | £| | E| £| Z| E| £| €| z| E| E| Z|%Z
Z| 2 5 = s =| Z| E| 2| 2| E| 2| E| 2| E| 2| &|&
T ™ @) o) o foo) o) o foo) 2] @) foo) @) 2] @) foo) 2l o)
1 - 10 + 10 - + 10 + 10 + - 10 - +
2 30 + 10 + - - - - - _ _ _ _ _ _ N
3 15 + 10 + 15 - + - 10 + - - - - - _ R
4 10 + - - 10 10 + 10 10 + 10 + - - - - -
5 8 + 10 + 10 8 + 10 8 + 10 - 8 + - - -
6 30 + 10 + 10 - + 10 - + - - - - - - -
7 30 + 10 + 10 - + 10 - + 10 + - - 10 + -

[Tociie 06pabOTKM TOPCTH JIbHA TOJBEPTATUCH
CYIIKE, a 3aTeM MPOYECHIBAINCH HAa YECATLHON Mallu-
He U-302-JI, ycraHoBneHHOM B  Jjaboparopuu
KHUWJIIIL. T'opctu nbHa (Bapuant 1) He oOpabatkl-
Banuch pacTBopoMm OXP, a mojaBepraiuch JIHIIb MaK-
CHMaJIbHOMY KOJIMYECTBY MPOMBIBOK (IISITH pa3) M
MIPOTOHSUINCh MAaKCHMAJIFHOE KOJIMYECTBO Pa3 uepe3
OT)KUMHBIE BaIKH (TISITH TPOToHOB). [IpomBIBKE He-
PEeIOBATUCH C OT)KUMOM. DTH 00pa3Ibl IPUHIMAJIHICh
32 KOHTpOJbHBIE. M3 Kakmoro mpodecaHHoro obpas-
[a 1O CTaHJAPTHOW METOAMKE W3TOTaBIMBAINCH
OpSAKA BOJOKOH Ul ONpefeNeHus: ux (usmko-
MEXaHUYECKHUX CBOWCTB: T'MOKOCTH, MPOYHOCTH, a
TaK)Ke PacLICIUIEHHOCTH.

I'nOKoCTh NPsIOK ONpeessiach Ha THOKOMepe
I'B-2. B xaxxnom Bapuante oOpabOTKN HCTBITaHUS Ha
THOKOCTh MPOBOAMINCH B 60-KpaTHOW MOBTOPHOCTH.
[lokazaTenu cpenHMX 3HAYEHWH WILIIOCTPUPYIOTCS
JuarpaMmmoit Ha puc.l.

OO0pa3zern Mol HYJEBBIM HOMEPOM OTOOpa)xaeT
MOKa3aHUs THOKOCTH TPSIKA BOJIOKOH, OTOOpPaHHOM U3
TOpCTEI YecaHoro JibHa, HE MOJBEPraBlIeiics HUKAKOH
00pabotke BooOIIe. Kak BUIHO U3 quarpaMMbl, HMEET-
Csl yBENTMUCHNE 3HAYCHUI TMOKOCTH (T.€. YMEHBIICHHE
JKECTKOCTH JIbHA) B oOpasiax ¢ 1 mo 7, T.e. moasep-
raBumMxcs ooOpaboTke B Bome wid B pactBope DXP.
Cpennuie 3HaueHHsi THOKOCTHM 0OpaboTaHHBIX 00pa3-
1oB 1—7 B 3HaYUTENBHOMN CTENEHU NPEBBIIAIOT 3HAYe-
HUsl HeoOpaboTaHHBIX. M3 aTOrO Ciemyer, 4To yBenu-
YeHHEe ToKa3aTeNeii THOKOCTH MPOUCXOIUT B OOJBIIEH
CTEMEHM 3a CUeT OONBIIOro KOJIMYECTBA NMPOMBIBOK U

MPOTOHOB TOPCTEH JbHA 4Yepe3 OTXKUMHBIE  BaJKH, a
pactBop DXP Ha maHHOM 3Tane 00pabOTKU JIbHA HE
OKa3bIBAET JKEJIAEMOI0 BO3/ICHCTBHUS.

OO0pasiipl MPSIOK, IPOLISAIINE UCIBITAHUS Ha
THOKOCTh, IOJBEPraUCh PACTHKEHUIO 10 pa3phiBa.
VcnpiTanus TPOBOAWINCH HA JUHAMOMETPE THIIA
JKB. B xaxxnom BapranTe 00paOOTKM HCHBITAaHHS Ha
MPOYHOCTh TPOBOIMINCH B KojimdecTBe 30 MOBTOP-
HOCTel. 3aTeM BBIYHCILUINCH 3HAYCHHS CpPEeNHEH paz-
PBIBHOM Harpy3Kd IO 3TOMY IapaMeTpy AJs KaXKI0To
BapuaHTa 00paboTku. [l HarMAOHOCTH PE3yIbTaTHI
WCTIBITAHWH IPUBEIEHBI Ha PUC.2 B BUJAE AUArPaMMEI.

AHanu3 nuarpaMmbl I0Ka3bIBaeT, 4To 00pa-
00TKa BOJIOKHA KaK BOJIOH, Tak 1 DXP npuBoaut K
CYIIECTBEHHOMY YMCHBIICHUIO MPOYHOCTU TPAAKHU
gecaHoro JibHa. CpaBHCHHWE 3HAYCHUH IMPOYHOCTHU
00paboTaHHBIX 00PA3IOB ¢ KOHTPOJIBHBIMHU ITOKA3HIBA-
€T HE3HAYMTEIBHOE YBENMYeHHe B oOpasmax 2 u 6
Ha 5 1 4% cooTBeTCTBEHHO. BO3MOXHO, €¢ yBeanieHne
OOBSCHAETCSI MEHBIIMM KOJIIMYECTBOM 3aMOYEK WU OT-
JKIMOB TIO0 CPAaBHEHHUIO C KOHTpoJieM. B To ke Bpems, B
obpasmax 4 u 5 HabIIO#AIOCH 3HAYUTEIHHOE yYMEHB-
mreHne npouHocTd Ha 21 u 40% cootBercTBeHHO. [an-
HBIE 00pa3Ibl COOTBETCTBYIOT PEXMMaM C HamOOJb-
MM KOJIMYECTBOM 3aMOYCK U OTKUMOB. Takum oOpa-
30M, BiusiHHE oOpaborok DXP mis sTHX 00pasuoB
MOKHO CUMTAaTh CyIICCTBCHHBIM.

s ompenencHus MOKa3aTelNs PaclICIUICHHO-
cti orOupanuck TpoOsl Maccoit 10 Mr u IMHOU
10 mm. [ToacUnTHIBANIOCH YUCIO MApAJLICITN30BAHHBIX
BOJIOKOH, TPWHUMAs 3a OTJACIBHBIE BOJOKHA TaKKe
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otBeTBieHUs (ycuku) mmuHON 5—10 mM. KommuectBo
MOBTOPOB Ul KaXJOTro o0paslia PaBHAIOCH TPEM.
CpenHue 3HaueHUS 10 PACLICIVIEHHOCTH IpelCTaBie-
HBI Ha puc.3.

W3 nuarpamMmel BUHO, 4TO0 00paboOTKa ropcren
YeCaHOro JIbHA B TIPEIOKEHHBIX PEKMMax OKa3bIBaeT

OnaronpusTHOE BO3JICHCTBHE Ha IIOKA3aTeNlb PACIIEII-
JICHHOCTH BOJIOKOH JIbHA B BapHaHTax 00pabOTKH 0.
HOMepamu 4—7. VX 3Ha4eHUs] NpPEBBIAIOT KOHTPOIb-
HbIe TIOKazaTeau oT 3,6 10 38,3 %, To ecTh 00paboTKa
pactBopoM DXP oka3biBaeT MOJOKHUTEIHHOE BO3ICH-
CTBHE Ha PACILEIUICHHOCTh BOJIOKOH.
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Puc. 1. Cpeanue noka3are/id riOKOCTH NPSIAOK Y€CAHOI'0 JIbHA MPHU Pa3JIHYHBbIX Ppe:KUMAaxX 00padoTKu
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Puc. 2.Cpennue nokasarejs pa3pbIBHOIi HArPY3KH 4eCaHOI0 JIbHA NMPH PA3JIMYHBIX pPeXUMAax 00padoTKu

KoHTponb
400,07

350,0

300,0

250,07

200,07

150,01

PacwenneHHocTb

100,07

50,0

0,0

0 1 2 3 4 5 6 7

Homep BapuanTa

Puc. 3. Cpegnue nokasareji paciliellJIeHHOCTH HABECKH YeCAHOI'0 JIbHA NPH PAa3JIHYHbIX Pe:KUMaxX 00padoTKH



BBIBO/IbI

1. OO6paboTKa BOJIOKHA KaK BOMIOH, TaK W pac-
TBOpoM OXP ¢ mpoMBIBKONM BOAOH, OTXKUMOM M IIO-
CJICIYIONICH CYIIKOM, IO CPaBHCHHIO ¢ HEOOpabOTaH-
HbIM (CyXMM) BOJIOKHO, MPHUBOJIUT K YBEIHUYEHUIO
THOKOCTH M PACILEITICHHOCTH BOJIOKOH IIPH OHOBpE-
MEHHOM CHW)KCHUH MPOYHOCTH TPSIKH.
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2. Tlpu Bapmantax oOpabotkm OXP 5 u 7
HUMEIOT MECTO YMEHbIICHHE NPOYHOCTH HPSIKU H
YBEJINYEHHE PACLICIVIEHHOCTH 110 CPaBHEHUIO ¢ 00Opa-
O6oTtkoii BomoW. Ilpm »TOM Ha THOKOCTH BOJIOKOH
BiusiHre 00padoTku DXP HecymectBenHo. [loatomy
TaKUe PEXUMBbI 00pabOTKH BOJIOKHA MOTYT OBITH pe-
KOMEH/IOBaHBI IpH 00pabOTKe MapTHX BOJIOKHA IS
BBIPaOOTKH TIPSIKH.
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