YOK 622,276

HCHOJb30BAHUE T'EJEOBPA3YIOIUX KOMIIO3UITAM
HA OCHOBE LHEOJIUTA, HCI 1 KITAB (KATAMHUH AB)
JIJISA PET'YJIMPOBAHUA ®UJIbTPAIIMOHHBIX COITPOTUBJIEHUI
OBBOJHEHHBIX 30H

I'apapos II.A., Canex C.K.

B cmamve onucevieaemca sgppexmusnblii. cocmag 2eneobpasyrOuux KOMNOHEHMOS
(yeonrummnwiti komnonenm, HCI u 6 kauecmee pezynamopa ckopocmu pemeHu 2eneoopa3oeaHusl
ucnonvzosanu xamamutn Ab). Ilpeonoscennvle KomMno3uyuu umerom HebOIbUYIO 6A3KOCHb U
peaynupyemulii  nepuoo  2eneobpazosanus, cocmag He Ccmoab azpeccuseH. IIpusedenvi
pe3yibmamsl  IKCHEPUMEHMANbHLIX — pabom No  U3YYeHUr0 USMEHeHUs QUIbMPayUuoOHHbIX
Xapakmepucmux 006pazyos, uMeHeHus 2paoueHma OasieHuss 2UOPONPoOPbIBaA U CHUINCEHUS
B000NPOHUYAEMOCTIU.

OmHuM M3 METOJIOB OTPaHUYCHHUS WM JIMKBHUAAIMH BOJOTNPUTOKA B CKBAKHHBI
ABJIIETCS.  WCIIOJIb30BaHME reneoOpasyromux Kommno3unuid. OOpa3oBaHue —Tens
HETMOCPEJACTBEHHO B IIJIACTOBBIX YCIOBHUSX IMO3BOJIAET CO3/1aBaTh 30HY (PKpaH) C
MOBBIIICHHBIM  (DMIIBTPAIIIOHHBIM COTIPOTHBJIICHHEM U HCKIIOYaTh MEKIIACTOBBIC
MEPETOKH, MOTATUBAHUE MOOIIBEHHBIX BOJI.

CyIiecTByIOT pa3JIMyHbIE COCTaBbl TeleoOpaszyIoNMX KOMIO3UIUN U1
pEerylupoBaHusl MPOHHUIIAEMOCTH  BBICOKOTEMIEpAaTypHBIX IIacToB. Hampuwmep,
KOMIIO3UIIMM HA OCHOBE He(eInHA W COJSHOW KHUCIIOTHI, BBICOKOTJIMHO3EMHUCTOTO
nementa (BI'Ll) u consHO# kucinoTel u np. HemocTaTkamMu W3BECTHBIX KOMIIO3UIIUIN
ABIII€TCS HU3Kas 3(PPEKTUBHOCTH BCJIEICTBUE OBICTPOM HEHTpaIu3aluu KHCIOTHOTO
pacTtBopa, B pe3yJbTaTe uero reneodpasyromias KOMIO3HIMS TepPsSEeT CBOM CBOWCTBA, a
TaK)Xe TPYAHOCTH MPH JI03UPOBKE PEAreHTOB U MPUTOTOBJICHUH COCTaBA.

3agadei naHHOW paOOTHI  SBJSICTCS TOBBIIMICHUE TEXHOJIOTMYHOCTH, U
(O PEeKTUBHOCTH TeeoOpa3yroliell KOMIO3UIUS 3a CUYET PEryJMPOBAaHUS BpPEMEHH
reneo0pa3oBaHus.

N3BectHo[1,2], uTO CHOCOOHOCT, K TeleoOpa3oBaHUIO  OMpeAeNseTcs
COJIEpKAHUEM OKCHJOB KpPEMHHUS U aIOMHUHHS, KOTOpbIe€ MpPU PACTBOPEHUU B
HEOpPraHWYECKUX KHUCIOTaX oO0pa3yloT KOMMO3MLIMU. B3aumMHO Koarynupys, OHHU
CO3MAIOT TE€NH, COCTOSIIKME W3 aMOP(QHBIX MOJIOKHUTEIHLHO 3apsUKEHHBIX OKCHIOB
ATIOMHUHHS U OTPUIATENILHO 3apSKEHHBIX TMOJMKPEMHEBBIX KUCIIOT, PACTIOIOKEHHBIX B

OTpeNieNIeHHbIX CcOooTHoIeHusX. [Ipomecc pacTBopeHuss HMAET TpU  M3OBITOYHOM
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conepkaHuu kuciotel. [locnmemyromee oOpa3oBaHHMe Telil MPOUCXOTUT IyTEM
arperaiuu ¢ o0pasoBaHreM 00JacTel TPEXMEPHBIX MOJTMMEPHBIX CeTOK. Takue obmactu
MUKpPO TeJsl MPOJOJIKAIOT yBEIMYUBATECS JI0 TEX MOp, MOKa TBEPHAbIil MUKpOTElbh HE
3aiiMeT MPUMEPHO MOJIOBUHY Bcero oObema. IIpu 3TOM BS3KOCTH CTAaHOBUTCS OUYEHB
0OJIBIIIOM, W 30JIb JOCTUTAET "TOUKH remis'.

HeoOxomumoe Bpemsi reneoOpa3oBaHUs IMOJOMPAOT TYTEM H3MCHECHHS
KOHIICHTPAIIUU PETYISITOpa reneo0pa3oBaHus B COCTaBe 1I€0JIUTa. Peryisitop ckopocTu
reneoOpa3oBaHusl  aJCOpPOMpPYETCSs Ha TMOBEPXHOCTH pACTYIIUX MHUIEIT Tes,
YMEHBIIIAET CKOPOCTh UX POCTA U TEM CAMBIM YBEIUYHBACT BpEMs TeJIco0pa30BaHHUS.

st mombopa 3(dekTUBHOTO cocTaBa Telie0O0pa3yroNIMX KOMIIOHECHTOB |
NpUIIaHUST COCTaBy MPHUEMIIEMON CKOpPOCTHM  Tejeo0pa3oBaHMs — HCIOJb30BalU
CIIETyIOIINE PeareHThI:

- IICOJTMTHBIA KOMIIOHEHT JIJIsi IPOU3BOJICTBA CHHTETUYCCKUX MOIOIINX CPEIICTB
(LIKCMC)- nopormrok 6enoro mBeTa, OTHOCUTCS 4 KJIaccy OMacHOCTH, BBIMTYCKAETCS IO
TV 381011366. Xumuuecku coctas (LHIKCMC) cnenyromuii: Al,03-28%, Si0,-34,4%,
Na,0-17,6% cBsa3annas Boga-20%;

- pactBop comnsiHoit kuciaorel HCI, Bemyckaembrii mo TY 6-01-04689381
wIoTHOCTBIO 1110 Kr/M° 1 SIBJISIFOIIIMI OTXOJIOM ITPOU3BOJICTBA;

- B Ka4eCTBE PEryJaTopa CKOPOCTH Telaeo0pa30oBaHMs HCIIOJIB30Balld KaTaMUH
Ab. Katamun Ab oTHOCHTCS K KJlacCy KaTHOHHO-akTUBHBIX [TAB, mpencrasnser coboit
YETBEPTUIHOEC aMMOHHEBOC COCJMHCHHUE, IOJyd4aeMOe KOHJICHCAIIUEH TPETUIHOTO
aMuHa B OeH30XJI0pH1a GOopMYITBI (R1R2R3N+CH2C6H5)CI', rae Ri= ankun Cg.Cig. Ry
=CHj3;C,Hs;CsH7.R3= CH3;CoHs;C3Hy.

PactBop mist wucciaemoBaHUST BPEMEHH TIelie0Opa3oBaHUS TOTOBHIM IyTEM
pacTBOpPEHHUS HABECKM IICOJIMTA B COJISTHOM KucioTe, mpu nepemermmBanuu (15-20
MUHYT) 10 TIOJTHOTO PAaCTBOPEHHS.

Omnpenenenre BpeMEHH reiie00pa3oBaHUsl MPOBOIWIM CIEAYIOUIMM 00pazoM:
COJITHOKHCIIOTHBIE PACTBOPHI IIEOJTUTA B TEPMETHYHO 3aKPBITHIX aMITyJiaX, TOMEIIalu B
TEPMOCTAaT W BH3yaJlbHO CICIWIA 3a IMPOIECcCOM TrelieodpazoBaHus. Pe3yibTarhl

SKCTICPUMEHTOB MPUBEICHHI B Ta0I. 1, 2 u puc. 1, 2.
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Tabmmma 1

3aBUCHMOCTH BpEMEHH Tesieo0pa3oBanus OT KoHIeHTpamuu [IAB
B Tesie00pa3yroeil KOMIIO3UIMHY II€0IUT-CONISIHASL KUCIIOTA TIPU (20°C)

Cocrasn Bpewms reneobpazoBanus npu 20°C, uac

KOMIO3UIINH

Heomut, | HCL, Konuentpamus karamuna Ab,%
r/n Mmac. % 0,0 0,05 0,1 0,5 1,0
60 6,0 228,50 335,00 - - -
65 6,5 170,50 215,00 - - -
70 7,0 118,00 207,00 248,00 285,00 -
75 7,5 102,50 107,00 131,00 154,00 181,00
80 8,0 68,50 79,00 95,00 125,00 140,00
85 8,5 51,50 54,50 75,50 98,00 123,00
90 9,0 40,00 43,00 49,00 72,00 98,00
95 9,5 30,00 35,50 39,00 45,00 66,00
100 10,0 23,50 25,00 27,00 36,00 49,00

Jannbpie Tabm. 1,2 MOKA3bIBAIOT, YTO POCT KOHIIGHTPAIMH IICOJUTA U COJISTHOU

KHUCJIOTHl MPUBOJUT K YMEHBUICHHIO BpEMEHHU resieodpazoBaHusi coctaBa. B To xe

Bpemsl no0aBieHHe KaTHOHHoakTuBHOro I[TAB

refneo0pa3oBaHMUsL.

karamMuH Ab yBennuuBaer Bpems

Ta0nuua 2

3aBUCUMOCTb BpEMEHHU resieo0pazoBaHust oT KoHUeHTpauuu [IAB
B resieo0pa3yroleil KOMIIO3UIMHY LIE0IUT-COMSIHAsL KUCIIOTA IIPU (80°C)

Cocras Bpewms reneobpasosanms mpu 80°C, dac
KOMITO3UIIIH
Heomut, | HCL, Konnentpanus karamuaa Ab,%

/1 Mmac. % 0,0 0,05 0,1 0,5 1,0
60 6,0 12,25 12,50 14,20 41,50 67,20
65 6,5 9,50 10,20 11,50 31,30 48,40
70 7,0 7,25 8,00 9,30 16,50 21,50
75 7,5 5,50 6,00 6,50 12,50 16,00
80 8,0 4,50 5,20 5,50 7,00 10,00
85 8,5 4,25 4,40 5,10 6,00 8,20
90 9,0 3,30 3,40 4,10 4,40 5,50
95 9,5 2,50 3,00 3,30 4,00 5,10
100 10,0 1,50 2,00 2,10 2,25 3,20
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B mpoMBICTIOBBIX YCIOBHUAX pOCT BpEMEHHM TrefeoOpa3oBaHUs IOBBIIIACT
3(PeKTUBHOCTh cOcTaBa 3a cYeT Oojee TITyOOKOro MPOHWKHOBEHHS B IUIAcT. MeHss
KOHIICHTPAIMIO Telneo0pa3oBaTensi, COJSHOW KHUCIOTHI W PETYJSITOpa CKOPOCTH
reneo0pa3oBaHMsi, MOXHO TOJIy4aTh reneoOpasylole COCTaBbl C  IIUPOKUM
JIara3oHOM BpPEMEHH reseo0pa3oBaHus, YTO MO3BOJSAET WX A((HEKTUBHO MPHUMEHSTH
OpU  Pa3IUYHBIX  TEO0JOro-(PU3MYECKUX  XapaKTepUCTHKaX  MECTOPOXKIEHUH U
TEXHOJIOTHYECKHX 3ajjauax.

9KCHepI/IMCHTaJII>HBIC JaHHBIC ITOKA3bIBAIOT, YTO COCTAaB MOXKHO HCIIOJIB30BAaTh
AJI4 peryJIrupoOBaHud MPOHUIACMOCTU BBICOKOTCMIICPATYPHLBIX IIACTOB, a4 TAKKC IIPU
U30JISILIMOHHBIX padoTax Mpu KamUTAIbHOM PEMOHTE CKBaXKHH.

JloGaBienue B reneo0pa3yloIUid COCTaB MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA
karaMuH AbB pemaer W ApPYryr0 BaXHYIO 3alady: NPEJOXPAaHSIET METAJUTHYECKOe
000pyIOBaHWE M HACOCHO-KOMIIPECCOPHBIE TPYObI OT aKTHUBHOM KOPPO3UH IIPH
BBICOKUX Temneparypax. Katamun Ab amcopOupysice Ha TOBEpXHOCTH 000PYI0BaHUSA,
TpyO, MOBEPXHOCTH TIOPOBOTO TPOCTPAHCTBA, O0OpazyeT IUICHKY, 3HAYUTEIBHO
CHIDKAIOIIYI0 CMAaYMBAaEMOCTh TOPOJIbI COJSTHOM KHCIOTOW, YMEHBIIAIOIIYI0 CKOPOCTb
B3aUMOJICUCTBUS Teeo0pa3yromeid KOMIO3UIMKU € TMOPOJON IIIacTa, CHUKAIOULYIO
PEaKLHIO COJITHON KUCIIOTHI C METAIJIOM.

Takum o00pa3oMm, Ha OCHOBAHHWU BBHITIOJHEHHBIX 3KCIEPUMEHTAIBHBIX padboT
MOXHO O€JaTb CJIC,Z[YIOH_[I/Iﬁ BBIBOJbI:

1. mpeasokeHHbIE KOMITO3ULIUU UMEIOT HEOOJBIIYIO BA3KOCTh U PETYJIUPYEMBbIi
MePHO]T TeIe00pa30BaHUs.

2.00pa3oBaBuIMiics B IIacTe€ Tellb UMEET BHICOKYIO BSI3KOCTh MPU HAYATHHOM
HanpspkeHuu casura 20-200 mITa«C.

3.Bomonzonupyromuii coctaB HE CTOJNb arpecCMBEH M CKOPOCTh KOPPO3HHU
COM3MEpPUMa CO CKOPOCThIO KOPPO3UU MHTMOUPOBAHHON KHUCIIOTHI, IPUMEHIEMONH TMPHU

COJITHOKHUCIIOTHOU 00paboTke.
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Pucynok 1. 3aBucUMOCTh BpeMeHU rejeo0pa3oBaHus
OT KOHIIEHTPAIIUU KOMIIO3HUIIHHA

Jis  w3ydeHusT 3aKOHOMEPHOCTEH  W3MEHEHWs TpagueHTa  JIaBIICHUS
THIPONPOPhIBA W CHIDKCHHS  BOJONPOHUIIAEMOCTH  4Yepe3  IeliecoJepiKalue
UCKYCCTBEHHBIC O0pa3ibl B 3aBHCUMOCTH OT MPOHHUIIAEMOCTH TOPUCTON CpEIbl |
MPOYHOCTH COCTaBa, MPOBOAWJIACH CHEIMAlIbHAS CEepHUsi dKCIepuMeHTOB. [lpu sTom
MCXOJIHAasg TPOHUIIAEMOCTh KepHOB 1o Bojxe cocrabmsuia 0,113- 0,588 MKM?,
XapaKTePUCTHKA 3aKaYNBAEMBIX Ieie00pa3yIolIiX COCTABOB MpecTaBiieHa B Ta0m. Ne 3
PesynbraThl HWCClIEOBaHMN ~ WU3MEHCHHs JABICHHS THUIPOTPOPHIBA M CHWKCHUS
BOJIONIPOHUIIAEMOCTH JJII PA3HBIX TeIeo0pa3yIOIMUX KOMIIO3UIUKA TPEICTaBICHBI Ha
puc. 3. u 4. VI3 puc. 3. BUIHO, YTO NPHU YBEIUYCHUU KOd(D(HUIIMEHTA TPOHUIIAEMOCTH
TpaAMeHT Hayasa QWIBTPAMUA YMEHBIIACTCS, MPHYEM YMEHbIICHHE Hauboee
CYIIECTBEHHO IPH yBeIMueHHH KodddurmenTta npornnaemocts ot 0,1 Mkm® g0 0,35
MKM.

[Tocite onpenerneHns MaBiICHHS TUAPONPOPHIBA Yepe3 TelecoepKaIInid KepH
NpOJIoJDKANIACh 3aKavyKa BOJBI 1O IOJHOW CTAaOWIM3aluy AaBIICHWs, W TOTAa ObLIa
U3MEpeHa €ro MPOHUIIAEMOCTh 10 BOJIC W OIICHEHO €€ W3MEHCHHE IO CPaBHEHHUIO C

HavyalabHOMU MMPOHUIACMOCTBIO.
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PucyHok 2. 3aBUCUMOCTH BpEMEHU TelIe00pa3oBaHuUs
oT koHueHTpauuu komno3unwuii (eonut-HCI) u KITAB (karamun Ab) npu 80C?

Pesynbratel  puc. 4. CBHIETEIBCTBYIOT O TOM, YTO C YBEIUYEHUEM
koddpdumenta nponumaemoctd ot 0,113 go 0,588 MKM’ KPaTHOCTh CHUKEHUS
IIPOHUIIAEMOCTH NOBbIIaeTcsa oT 34 10 81 pa3 B 3aBUCUMOCTH OT IPOYHOCTH TEIs.

[lo HamemMy MHEHHIO 3TO OOBSCHSAETCS TEM, YTO MOJEIH C BBICOKUM
KO PUIIMEHTOM  MPOHHUIIAEMOCTH  00JIaIal0T MEHBIIUM  (DUIBTPAITMOHHBIM
COIIPOTHBJIEHUEM, BCJIEACTBHE 3TOr0 MHPOMCXOIUT OOJjbllIee HACBHIIEHHE MOPHCTOM
Cpebl Teneodpa3y oM COCTaBOM.

CrnenoBarenbHO, B BBICOKOIIPOHUILIAEMBIX KEpHAX CTPYKTYPHUpPOBAaHHUE Te€Is,
IPOMCXOOUT MO BceMy OObEMYy IOPOBOIO IPOCTPAHCTBA, B PE3yJbTaTe 4YEro
OCYILECTBIISICTCS TOJIHOE NEPEKPHITHE KAHAJIOB CTPYKTYPUPOBAHHBIM Iesie00pas3y oM

coctaBoM. B HHU3KO MMPOHUITAaCMOM 06pa3ue (I)I/IJ'IBpreTCH MCHBIICC KOJIMYCCTBO I'CJIA,
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Opyd 3TOM YacTh TIOP OCTAETCS HE3AIOJIHEHHOH Teleo0pa3yrolluM COCTaBOM, YTO
cHIKaeT 3 (HEeKTUBHOCTH 00paOOTKH.
W3 aHanmu3a MOMYyYEeHHBIX PE3yJIbTATOB BHIHO, YTO YEM BBIIIE MPOHUIIAEMOCTb

mopoabl, TCM MCHBIIICC CONIPOTUBJICHUC JaBJICHHUIO ITPOPbIBA OKA3bIBACT 06pa3€u.

Tao0numa 3

CocraBhl KOMHOBI/IHI/Iﬁ OCOJINT-COJIsIHasA KHMCJIOTa U KaTaMUH AE,
PEKOMCHAOBAHHBIC KaK OIITUMAJIBHBIC B PC3YJIbTATC UCIIOJIb30BaAHUSA
METOda MaTEMAaTUYCCKOTI'O INIAaHUPOBAHU

Howmep | Konuentpanuu ucxogueix | Bsaz- | [1not- Bpewms [lnactu-
KOMIIO KOMIIOHEHTOB, %o KOCTb, | HOCTb, reneoOpaso- yeckas
k370007071 IEOJIUT HCI | Karam | mITa.c | r/em’ BaHUS, Jac npoy-
nH Ab HOCTb, I1a

| 8 10 0,05 1,14 1091 23 34,60

2 9 9 0,05 1,20 1103 38 36,20

3 7 9 0,1 1,10 1091 69 21,50

12

/O

"pagveHT gaeneHus regponpopbiea,MlMa/m
»

O T T T T T T 1
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

BoponponumaemocTts, MKM?

@ Komnosumms Ne 1.
A Kowmmozumusa Ne 2.
O Kommosunusa Ne 3.

Pucynok 3. BnusHus MpOHUIIAEMOCTH KEPHOB Ha JAAaBJICHHE TMIPONPOPHIBA

© Hedrerazosoe neno, 2007 http://www.ogbus.ru



90 +

80 - /

70 - A‘/'5/

” /_74
o | ./I/
40 - /

30

Rocr.

20 -

10

0 T T T T T 1
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

BOJIOTIPOHUIIAEMOCTb, MKM®
A Kommozunusa Ne 1.

B Komnosumms Ne 2.

O Kommnozumus Ne 3.

Pucynoxk 4. Bnusinue HayaJlbHOM NPOHUIIAEMOCTH KEPHOB
Ha CHMKEHHE MX IPOHULAEMOCTH I1OCIIE 3aKauyKH IeJIe00pasyroIiero cocraBa
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