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XWTO3aH, @ HMEHHO K MOJU(UIMPOBAaHHOMY XHTO3aHy, CIIOCOOy €ro IOJy4eHHs, a TaKKe K
TeMOCTaTHYECKHM CpEICTBAM Ha OCHOBE MOIU(HUIMPOBAHHOTO XHTO3aHA M CIOCO0aM ITONyYeHHS
reMocrarndeckux cpencts. Croco0 mosydeHus: MOOU(UIIMPOBAHHOTO XMTO3aHA, B XOIE€ KOTOPOIO K
BOZHOMY PAaCTBOPY XMTO3aHa JOOABIAIOT YKCYCHYIO KHCIIOTY, TOOABISIOT XJIOPAaHTHIPUA, BKITIOYAIOIINH
10-18 aromoB ymiepona, NMPOBOASAT BHICAKUBAHHWE PACTBOPOM THJIPOKCHIA HATpUS 10 IMOIyYEHHUs
3naueHus pH oOpasyromeiics cycrnensuu 7,5-8,0, mepeMemBarT PeakiMOHHY CMECh JJO OKOHYAHHUS
peakuM W 3aKkaHYuBaroT peakuuio npu 3HadeHuax pH 10,0-12,0, nmanee mnpoBOAAT HPOMBIBKY
PEaKIIMOHHON MacChl BOAHBIM PACTBOPOM OPTraHMYECKOTO CIIHMPTA U BHICYIIMBAIOT MONTYyYEHHBIH OCaIOK.
MoauupoBaHHEI XUTO3aH BKIIOYAET YIIICBOAOPOTHBIN PagKall KUPHON KHCIOTHI, BKITFOYAFOIIIIA
10-18 atomoB yrepona M CBS3aHHBIA C MOJMMEPHOM LENBIO YEpe3 aMUHOTPYIIbl BIOJb OCHOBHOMU
Makpouenu. PacTBop Ui MomydeHHs IeMOCTATUYECKOrO Marepuana COAEP>KUT BBIIIENPUBEICHHBIHN
MOAM(HUIMPOBAHHBIA XUTO3aH U PACTBOPHUTEIIb, BKIIOYAIONIMHA CMECh OPIaHUYECKOH KUCIIOTHI M BOJBI.
B pacTBope KOMIIOHEHTBI IPUCYTCTBYIOT IPH CIESIYIOIIUX COOTHOIICHHSX, Mac.%: MOAN(ULINPOBAHHBIH
xuTo3aH - 2,0-7,0; oprannyeckas kuciora - 20-60; nmommatunerokeun - 0,05-0,5; Boga - ocranbsHOeE,
IPH STOM yHENbHAas OJIEKTPOIPOBOTHOCTE (&) pacTtBopa cocraBiser 4,0-5,0 MCwm/cMm, HyneBas
IuHaMugeckas Bs3KocTh (1) 0,1-0,4 Tla-c, moBepxHOocTHOE HartshxeHue 40-50 MH/M. Crioco6 momyueHus
TeMOCTaTHIECKOTO MaTrepuaa 13 BBILCTIPHUBEACHHOTO PACTBOPA, B X0/1€ KOTOPOTO TOTOBST (JOPMOBOUHBIH
pacTtBOp C yaenbHOH snekrponpoBogHocTbio 4,0-5,0 MCm/M, moBepxHOCTHBIM HarspkeHnem 40-50
MH/M u HyneBo#t muHammdeckoit BsizkocThio 0,1-0,4 Ia-c myTeM pacTBOpeHHsS MOAM(DUIIUPOBAHHOTO
XUTO3aHa B BOJHO-KHCIIOTHOM PacTBOPHUTEINE, 3aTe€M MPOBOAAT ekTpodopmoBanue (OD) HAHOBOIOKOH
MOAN(HUIMPOBAHHOTO XUTO3aHA C X TIOCIIEIYIONIeH XaOTHIHON yKIIaIKOH Ha TTOJUTOXKKY IIPH HAlIPSDKEHUH
anekTpocraruaeckoro mnois 90-110 kB, BnaskHOCTH Bo3myxa B kKamepe P 25-35%, Temmeparype Bo3ayxa
B Kamepe DD 20-25°C u paccrossHuu Mexay saekrpogamu 120-170 mm. I'eMocTatuueckuil Marepuant,
MOJYYSHHBIH BBIIENIPUBEACHHBIM CHOCOOOM, BKJIIOYAaeT MOAU(UIMPOBAHHBIA XUTO3aH, COMAEPIKAIIU
YIJIEBOAOPOAHBIN pajKal KUPHON KUCIOTHI, BKItodaromuid 10-18 aroMoB yriepoma u CBS3aHHBIN C
MIOJIMMEPHOM LIENbI0 YEpe3 aMUHOIPYMIbl BAOJb OCHOBHOM Makpouenu. ['emocrarmdyeckuil marepual
BBITIOJTHEH B BHJIE HETKAHOTO MaTepHajia M o0najaeT CIeoyIoIIUMH cBoiicTBaMu: pH BOZHOW BBITSKKH
5,0-6,5, MOBEPXHOCTHAS IIOTHOCTh 5-10 r/M’. TeXHHUECKHil Pe3y/IbTaT 3aKIIOYaeTCss B MOBBIICHHH
TEMOCTaTUYECKHX CBOMCTB MOIy4aeMOro MPOAYKTa.
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A61K 31/722

Cnoco6 moJryuenns MOAH(HIIMPOBAHHOT0 XHTO3aHA, PACTBOP /ISl NOJTyYEHHSA
reMOCTATHYECKOr0 MaTepHaJia, crnocod NnoryIeHHs FreMOCTATHIECKOr0 MaTepHaJa,
reMOCTaTHYECKHI MaTepHal

N306peTeHre OTHOCUTCS K 00J1aCTH MEAMIHHBI, B YaCTHOCTH K MEIUIIHHCKUM H3JEIHIM,
ColiepalllUM XWTO3aH, a UMEHHO K Crocoly Molyd4eHHs MOAM(HMIMPOBAHHOLO XHMTO3aHa, a
TaK)Ke K FeMOCTaTHYECKOMY CPEICTBY Ha OCHOBE MOAH(MHIMPOBAHHOIO XHTO3aHA H CHOCOOY
MOJyYEeHHS T€MOCTAaTUYECKOTO HETKAHOTI'O MaTepuana.

HM3BeCTHO IreMOCTaTHYECKOE CPEICTBO Ha OCHOBE MOTM(HIMPOBAaHHOrO XMTO3aHa [1],
KOTOpO€ BKIIOYaeT remMoctarudeckuii areHT O,0'-IHNaEMHTOMIXUTO3aH HIIH €r0 COJIb U OJHO
HJIH HECKOJIBKO OHOaIre3uBHBIX HEHTPAIbHBIX BELIECTB.

HenmocrarkoM IPHUBEIEHHOTO TEXHHYECKOTO PEIIECHHS SBIAETCS OTHOCHUTEIBHO HH3KHE
reMOCTaTHYECKHE CBOMCTBAa. JTO 0OYCJIOBIEHO BHICOKOH MOJIEKYJIAPHOM MAacCod IIOJIHMMEDA,
Koropaﬁ IPUBOJUT K 3HAYHTEIHHOMY CHIDKEHHIO €r0 pacTBOPMMOCTH. Takxke K HENOCTaTKaM
criocoba MOJXHO OTHECTH MHOTrOCTauHHOCTH nporecca TIOJTyYEeHUS
0,0'-munansMUTOMIXUTO3aHa, TaK Kak O-alluIMpOBaHHE XUTO3aHa NpEATonaraeT MpoBEACHHE
IpEeIBapUTENBPHOM CTaIMH «3aIUTHl AMHHOTPYNI», Jajlee ocymecTBusercs cragus O-
aIWJIMPOBAHHS, YTO YCJIOXKHSET peaH3alMIO TEXHOIOTHYECKOTO MpoLecca.

N3BecTeH cmoco0 mOydYeHMs AalMJIMPOBAHHBIX INPOHM3BOJHBIX XHTO3aHa [2], B Xxone
KoToporo 5 r xurto3ana pactBopstoT B 0,12 M BOZHOM pacTBOpe YKCYCHOM KHCIIOTHI IpH
KoMHATHO#M TeMmepatype. [locie monHOro pacTBopeHMs xuTo3zaHa aoBoiiaT pH pactBopa 1o
3HaueHus 7,2 MemieHHbM poGasnenwem 0,1 H pactBopa NaOH 1npm HHTEHCHBHOM
IIepeMeIMBaHUH, B pe3yJibTaTe yero obpasyercs CyCleH3us [oIUMepa B BOJE, a 00BEM CMeECH
Bo3pactaer no mnpumepHo 900 mi. Peakums N-anunupoBaHHs OCYHIECTBISAETCS 3a CYET
J00aBJIeHHsT MAJIBMHTOMIXIOPHIA K JOBEJICHHOMY IUCTHJUIMPOBAHHON BomoH 1o obbema 1 1
pactBopy nonumepa B konudectBe 10-20 M Ui NOMy4eHHs pa3IMYHBIX CTEIICHEH 3aMeIleHHs.
IMoce 4-6 yacoB peakIMOHHYIO MacCy HeHTpamu3yroT no 3HadeHui pH = 6,8-7,0 u ocaxaaror
anieroHoM. Ocanok or«bnanpOBmBaigT ¥ IPOMBIBAIOT TPH pa3a Ha PUIBTpe H3OBITKOM IrOpsIyYero
MetaHona (50-60 °C). B konme npbz[yKT BBICYIIMBAIOT YHCTHIM allETOHOM Ui ofecrieueHus
HAJJIEXXAIEro KavyecTBa MOpoIIKa IoJIMMepa.

HemocTaTrkoM  BBHINIEIPHBENEHHOTO croco0a  SABIACTCS  BBICOKas  TOKCHYHOCTh
MPUMEHSEMBIX pPEareHTOB, a HMEHHO alleTOHa (B3PHIBOIOXKAPOONACEH), HCIONL3YEMOro JUlL
OCaXICHHS PEaKIIMOHHON MacChl, a Takxe OOJBIIOro KONHYecTBa MeTaHoNa (S1) U1 IPOMBIBKH
0caJika ¥ yOaJIeHHs OOOYHBIX MPOIYKTOB peakuud. KpoMe Toro, HEKOHTPOIMPYEMBIE 3HAYCHUS

pH B Xome peakuuy OPUBOAAT K HU3KOHM CENEKTHBHOCTH DPEAKIMH, TaK Kak OoNblNas 4acTh
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NITEMATOMIXJIOPHJA THAPONHU3YyeTCs ¢ 00pa3’oBaHMEM MAJLMMTHHOBOM KHCJIOTBI, KOTOpPYIO
TI0Jy4YaeTcs MONHOCTHIO YAAINTh U3 HOJHMEpPA TONIBKO MOCHE IPOMBIBKH GONBIIMM M30BITKOM
ropauero MeraHoja. CHHTe3 HampaBleH Ha MOJIy4YeHHE MOAM(HUIMPOBAHHOIO XUTO33aHA C
BBICOKMMH CTeneHsaMHu arpumupoBands (0T 28% u BhIIIE), 9TO BEJET K MOTEPE PAaCTBOPHMOCTH
CHHTE3MPOBAHHOTO IPOMYKTa, YTO B CBOIO OYEPEAh HEOOXOMHMMO Ul IONYYCHHS U3 HEro
TabJIETUPOBAHHEBIX (POPM C KOHTPOIHUPYEMBIM BBICBOOOKIACHHEM JIEKAPCTBEHHBIX CPEICTB.

M3BECTHO IeMOCTAaTHYECKOE CPEACTBO Ha OCHOBE MOJH(HLIMPOBAHHOIO XMTO3aHA H
crnoco6 ero momyuenus [3]. B xoxe cmocoba 2 r xuroszana pactBopstor B 100 mi 0,2 M
YKCYCHOM KHCIIOTHI M nepeMemmuBaioT B TedeHHe 30 MHHYT. 3aTeM pacTBOp (GHIBTPYIOT C
IOMOIIBIO BaKyyMHOro (HIBTpPa, IMOCIE YEro K pacTBOPY OTPHMILTPOBAHHOIO XHTO3aHA
no6asisror 100 M stadona. Jlanee K MOJIyYEHHOMY PacTBOPY MENJIEHHO J00aBlIAIOT pacTBOP
NOJEKaNbIEruaa B OSTaHoje. 3areM K IOJNY4YeHHOMY pacTBopy Jobasinsror 780 Mr
1HaHOOOPrUipuIa HaTpus, pactBopeHHoro B 10 i staHona. PactBop nuanGopruapuia HaTpus
B OJTaHOJie NOOABIAIOT e€Ile JABaXIbl B TEUCHHE 2 YacoB M 3aTeM IIOJNYYEHHYIO CMECh
TNIEpEMELIUBAIOT B Te4YeHHE 24 4YacoB M 3aTeM OCAXKMAIOT NOJMYHEHHBIH MOIH(DHIMPOBAHHBIHA
XHTO3aH myTeM Jo6aBnenus mo xamisMm 0,2 M runpokcuza Hatpus. ['eMocTaTudeckoe CpeacTBo
CONEPXXHUT XHTO3aH M 3aMECTHTENb, CBA3aHHBIH C IIOJMMEPHOH MLENBIO XHTO3aHa dYepes3
aMHHOTPYIIBI BAOJb OCHOBHOM Makpouenu. B kagecTBe 3aMecTUTENS MOXKET OBITh HCIIONB30BaH
QIBJETU UM KETOH.

HenmocraTkoM naHHOro crmocoba SBISETCS €ro CIOXHOCTb M BBICOKas TOKCHYHOCTB
MOOOYHOrO MPOAYKTA. ITO OOYCIIOBICHO UCIOIB30BaHHEM IHAHOOPTUAPHAA HATpHs (TOKCHYCH
H II0)KapooIlaceH), MpH peaKkUHd C KOTOpPhIM oOpasyeTcs NHaHWA HAaTpusd, Tpelyromuii
TINATEIFHOTO YAAJICHHS W3 TOTOBOTO IPOXYKTAa M YCJIOKHSIOIUM yTHJIM3alUIO CTOYHBIX BOJ.
KpoMme TOoro, B HaHHOM peakIMM NIpEAyCMOTPEHO aobaBieHHEe IUAHOOPrUApHAa HaTpHs B
GoNBIIOM H30BITKE IO OTHOIIEHHIO K XHTO3aHy (1 MOJb XHTO3aHa K 3 MOJIIM mUaHOOprunpuaa
HaTpHs) HE3aBUCHMO OT CTETICHH 3aMEILCHUS IPOIYKTa.

W3BecTeH pacTBOp IJIs MOJydYEHHs MaTepHaia Ha OCHOBE XHTO3aHa, CIIOco0d IOydeHHs
reMOCTaTHYECKOT0 MaTepHala M3 JTOr0 pacTBOpa (BapHaHTBhl) H MEAHMLMHCKOE H3JENHE C
HCIIOJIb30BaHHEM BOJIOKOH Ha OCHOBe XuTo3aHa [4]. OnucaH pacTBOp UL NIOIyYEHHs MaTepraia
Ha OCHOBE XHTO3aHa, CIIOCOOBI MOJIy4EeHUS NéMOCTaTHYECKOTr0 MaTepHala 3 3TOro pacTBopa M
MEIUIIMHCKOE M3JIENTUE C MCIONb30BaHUEM BOJOKOH Ha OCHOBE XHTO3aHa. PacTBOp COCTOHT U3
ClIEAYIOIMXX KOMIIOHEHTOB B COOTHOIIEHHH OT OOIIEro KOIHYECTBAa pacTBOpPa, Macc.%: Cyxoi
XHTO3aH (CO CTEMEHBIO JealleTHIHpoBaHus - He MeHee 80%) 4-8 mo cyxoMy BEMIECTBY, BOIHBIH
pacTBOp TOJMMEpa WJIM CMeCH mMoauMepoB 1-10 mo CyxoMy BELIECTBY, BOIHBIA pPacTBOp

OPraHMYeCKOM KHCJIOTBI HIIM CMECh OPraHMYECKMX KHCJIOT (B KoHueHTpamuu 50-80%) -
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octansHoe. Crioco6 MoNydeHHsI reMOCTaTHYECKOTO MaTepHaa u3 BOJAHO-KHCIIOTHOTO PacTBOpa,
COCTOSILIETO M3 IOJMHIJICKTPOIMTHOIO KOMIUIEKCA XHTO3aHAa M BOJOPACTBOPHMOrO IOJMMEDA,
BKJIIOYAET JJIEKTPOXMMHYECKYI0 00paboTKy pacTBOpa XHTO3aHAa B JIIEKTPHYECKOM IIONE C
TOKOIpOBOAsIIei moanoxKoi. IIpu anexTpodopmMoBaHHH MMOTyYarOT HAHOBOJIOKHA C THaMETPOM
80-120 HM 3a cYET NPUMEHEHHS BA3KOTEKYUYero pacTBopa ¢ XapaKTepHCTHKAMH: BA3KOCTS - 1,4-
2,5 Tla-c, moBepxHocTHOe HarshkeHue - 31-35 MH/M m anekTponpoBoaHOCTh HE Gonee 2,3
MCM/cM. Crioco6 TO3BOJSET MONYyYUTH Oojiee TOHKOE IO AUAMETPY XHMTO3aHOBOE BOJIOKHO.
Kpome Toro, B IpUBEJEHHOM JIOKYMEHTE PacKphITa BO3MOXKHOCTD MOJTyYEHHsI T€MOCTATHYECKOM
ryGKy myTeM JHOGHIBHOM CyNIKH, KOTOpas B OOINEM BHE BKIIOYAET CTaJHM MPUTOTOBICHHUA
pacTBOpa C ero MOCIEAYIOIHM OXJIKISHHEM H II0JIOTPEBA MOTyYEHHBIX 00pa3uos [J].

Takum 06pa3oM, BHIIECIPHBEACHHBIC TEXHUYECKHE PCIICHHS INPHHATEI 32 [IPOTOTHIIBI
3a4BJIIEMOro Crocoba MomupHUKallMy XWUTO3aHA, PacTBOpa A IOJyYEHHS TeMOCTATHYECKOro
Marepuaia, crocoba roay4eHHs TeMOCTaTHYECKOTO MaTepralla i FéeMOCTaTHYECKOro MaTepuana.

HemocrarkaMd MPOTOTHIIA SBISIOTCS OTHOCUTENIBHO HM3KHE I€MOCTAaTHYECKHE CBONCTBA
IIOJy9€HHOTO TeMOCTATHYECKOTr0 Marepuana. JTo 00yCIOBIEHO HCIOIBE30BAHHEM B KayeCTBE
OCHOBHOTO JEWCTBYIOIIETO BEIIECTBA HATUBHOTO XHTO3aHA, KOTOPBIA 00JIaJaeT OTHOCHTEIBHO
HHM3KAMH FeéMOCTaTHYECKMMH CBOMCTBAMH OTHOCHTEIFHO MOIUGHIIMPOBAHHBIX (GopM.

Texuuueckas mnpoGliema 3aKimo4yagack B HEOOXOOMMOCTH pa3pabOTKH TEXHOJIOTHM
I0JIyYeHHs] TeMOCTaTHYECKOT0 MaTepualla C MOBBIIEHHBIMH I€MOCTaTHYECKUMH CBOMCTBaMM
IEJIEBOTO MPOAYKTA ¥ HU3KOHU TOKCHYHOCTHIO TOOOYHBIX IIPOYKTOB.

Texuudeckuif pe3ynbTaT 3aKIIOYaeTCS B MOBBIIEHHH TI'€MOCTaTHYECKMX CBOKMCTB
MOJTy4aeMOoro MpogyKTa.

Texuuyeckuii  pe3ysibTaT JOCTHTaeTci TeM, 4YTo B  crnocobe  IOJydYeHHs
MOIU(UIHPOBAHHOTO XHTO3aHa, B X0J€ KOTOPOro K BOAHOMY PacTBOPY XHTO3aHa H0OaBIAIOT
YKCYCHYIO KHCJIOTY, 3aTeéM IPOBOIAT OCaXICHHE XMTO3aHAa pPacTBOPOM TMIPOKCHIA HATpHS,
Hocjie dYero J00aBIAOT MOAUGHUIMPYIOIUA areHT H OCYIIECTBIAIOT IEpEMEIIMBAHHE
PEaKIMOHHOM MacChl, Jajiee BBIIOJNHSIOT IMPOMBIBKY PEaKIIMOHHOM MacChl BOJHBIM PacTBOPOM
OPraHMYecKoro CIHpPTa U BBICYIIHBAIOT MOTYyYEHHBIH 0CaJ0K, COITIACHO H300PETEHHIO IIPOBOJAT
BBIC2)KMBAaHHE PAacTBOPOM T'HAPOKCHAA HATpHs MO NoirydeHMs 3HadeHHs pH o6pasyromelics
cycesun 7,5 — 8,0, mocine dvero mo0aBIAIOT ANMIMPYIOIIMH areHT ¥ IEPEMEINHBAIOT
PEAKIHOHHYIO CMECh 10 OKOHYAHHS PeaKkli{ U 3aKaHYMBAIOT peaKiHio npy 3HadeHusax pH 10,0
— 12,0, a B xauecTBe AMIIMPYIOUIETO areHTa HCIONB3YIOT XJIOPaHTUAPH, BKIrodaromui 10 — 18
aTOMOB YTJIEPO/Ia, IIPH ITOM HCIONB3YIOT XHTO3aH ¢ MOJIeKy ipHO# Macco# 30-50 x/la.

Texuudeckuit pe3ysbTaT TakXKe JOCTHTaeTcs TeM, YTO B pacTBOpE Ui IOJIy4eHHS

reMOCTaTHYCCKOro MaTepuajia, CoACpxKalcM BLIHICHpHBClIeHHBIﬁ MOI[I’I(bPIIIHpOB&HHBIﬁ XHUTO3aH



H pacTBOPUTCIIb, BKJIIOYAIOMINH CMECH opraaneCKoﬁ KHCJIOTEI U BOJBI, COIJIACHO I/I306peTCHI/IIO

KOMITOHEHTBI IIPHUCYTCTBYIOT IIPH CIACAYIOIMHX COOTHOIICHHUAX, mac.%:

MOIUGUIPOBAaHHBIN XUTO3aH 2,0-7,0
opraHpveckas Kuciora 20-60
TOJTH3THICHOKCH T 0,05-0,5
BOJIa OCTaIbHOE

IIpH 3TOM yIENbHas 3EKTPONPOBOAHOCTD (&) pacTBopa cocTtasiseT 4,0 — 5,0 MCm/cMm,
HyseBas JuHaMmuueckas Bsskocts () 0,1 — 0,4 Ila-c, moBepxHocTHOE HaTsDkeHHe 40-50 MH/M.

TexHuuecKui pe3yibTaT TakKe JIOCTHTaeTcs TEM, 4YT0 B CHoco0e MOTy4eHHs
reMOCTaTHYEeCKOr0 MaTepHaja W3 BBHIMIECIPUBEACHHOIO PacTBOPa, B XOJ€ KOTOPOro TFOTOBSAT
(GOopMOBOUHBI pacTBOp IyTeM pacTBOPEHHs MOIHQHIHPOBAHHOIO XHUTO3aHA B BOMIHO-
KHCJIOTHOM DPACTBOpDHTENIE, 3aTeM INPOBOIAT 3iekrpodopMoBanue (DP) HaHOBOJOKOH
MOIM(HUIMPOBAHHOTO XHTO3aHA C HX IOCIEAYIOIIEH XAOTHYHOH YKIAIKOH Ha IOMIOXKY,
COracHO H30GPETEHHIO TOTOBSIT PaCTBOP € YACIBHOM JeKTponpoBoxHocThio 4,0 — 5,0 MCum/M,
NOBEPXHOCTHBIM HaTshkeHueM 40 — 50 MH/M u HyneBo# nuHamudeckod BsskocTero 0,1 — 0,4
[Ta:c, a D® ocCyIIecTBIAIOT NPH HANpPSUKEHHH 3JiekTpocrarwdeckoro moias 90 — 110 kB,
BJIAXXHOCTH BO3[Iyxa B Kamepe D® 25 — 35%, temnepatype Bo3ayxa B kamepe O 20 — 25 °C u
PacCTOSAHMH MEXy ekTporamu 120 — 170 Mm.

TexHuueckuit pe3yapTaT Takke JOCTHIAETCS TEM, YTO B F€MOCTATHYECKOM MaTrepHale,
IHOJy4EHHOM BBIIENPUBENEHHBIM CIIOCOOOM, BKIIOYAIOIEM MOAXWGHIUPOBAHHBIA XHTO3aH U
BBLINIOJIHEHHOM B BHMJIE HETKAHOTO MaTepuala, OTIHYAIONIMACA TeM, YTO MOAMGHIHPOBAHHBIA
XHTO3aH COJAEPXKUT YIJIEBOAOPOIHBIA paIfKal KUPHOH KUCIOTHI, BKIodarommid 10 — 18 aroMoB
yriIepoza, CBI3aHHEIN C MOMMMEPHOH IENBIO Yepe3 aMHHOTPYTIIEI BAOJE OCHOBHOM MaKpoOLENHy,
IpY OTOM TeMOCTATHYECKHWH Marepuan obOnamaer clieayrolmuMmu cBodictBamu: pH BojHoH
BBITSXKH 5,0-6,5, MOBEpXHOCTHAs IIOTHOCTE 5-10 /M2,

CornacHO HAaCTOAINEMY H300pPETEHHIO CHOCO0 IONydeHHs MOAHGHIMPOBAHHOIO
XMTO3aHa, BKJIIOYaeT MpHUroToBieHue 1-3 mMac % pacTBopa XHTO3aHa C MOJIEKYJISIDHOH Macco
30-50 xJla B 1-2 Mac.% BOAHOM pacTBOpE YKCYCHOH KHCJIOTHI C IIOCJIEAYIOIIUM BHICRXKHBAHHEM
0,1-0,5H pacTBOpOM THIpOKCHIa HATpus M JHoBeneHMeM 3HadeHHs pH obpasyromeics
cycmeHsun 10 3HaueHus 7,5-8,0 Ha mepBoff cTamuM Ipomecca, CMEIICHHME IIOMYy9YeHHOHW Ha
TIEPBO} CTalMK CYCIICH3WH XUTO3aHa C XJIOPAHTHAPHIOM XKHPHOH KHCIIOTHI (KOJIMYECTBO MOJIEH
XJIOpaHTHAPUAA >KUPHOM KHCIOTHI BapbHpYeTCs B 3aBHCHMOCTH OT HEOOXOMMMOH CTENECHH
AlMJIMPOBAHKs) M BHIIEPKUBAaHHE PEaKIMOHHOW MacChl B TEYEHHE 2 YaCOB MPU HHTEHCHBHOM
nepeMelnuBanuy, goseaenue 3HaueHus pH mo 10-12, ¢umpTpoBaHHe NOMY4YEHHOro OCanKa,

MIPOMBIBKY BOJHBIM PacTBOPOM 3TaHOJIa WM H-NPONIaHOJIA, HJIH H30IIpOIlaHoJIa, HIK GYTaHOJ'Ia
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iy 2-0yTaHoja, WM u300yTaHONA, WIM TPETHYHOro OyTHJIOBOrO CIHpPTa M IOCIIEXYIOIIHM
¢unpTpoBaHMEM Ha TpeThel cTaguM. 3aTeM MONHMMED BBICYIIMBAIOT MOA OCTaTOYHBIM
nasienreM g0 10 mBap mpu temneparype ot 50 mo 55°C B teyenue 10-16 yacos. Ha ocnose
TOJTy4EHHOTO TaKMM 06pa3oM MOIU(UIIMPOBAHHOIO XHTO3aHA CO CTENCHBIO aluIHpoBaHus Cay
ot 2,0 1o 10,0% MOTyT GBITH M3rOTOBJIEHBI: ry0OKa, HeTKaHbI MaTepHad M ApyrHe (OpMEI
réMOCTaTHYECKUX CPEICTB.

CTOMT OTMETHTh, YTO IPH OCYIIECTBIECHHH crmocoba MoJydeHHs MOJH(UIMPOBAHHOIO
XHTO3aHa MOJJepXXaHWe 3HadeHuss pH peakunoHHOH cMecH Bo Bpems peakuuu 7,5 — 8,0
MO3BOJIIET CHHU3UTH T'HIAPONM3 XJIOPAaHTHJApHAA ¥ IOBBICHTH CEJIEKTHBHOCTH DPEaKIHH C
[OBBIICHAEM BBIXOJa M OJHOPOMHOCTH IieneBoro npoxykra. JloBenenue pH peakumonHOH
CMECH 110 OKOHYaHHIO peaknuu a0 3HayeHu# 10,0 — 12,0 criocoGCTBYET NMPOBENCHMIO IIOJIHOTO
ocaxienus monuMepa. VMcmonp3oBaHuHe B KadeCTBE AUMIMPYIOMIEr0 areHTa XJIOpaHTHIpHIA,
pkmovaromero 10 — 18 aroMoB yriepoja, MO3BONSET IOBBICHTH TEMOCTATHYECKYHO
5} dexTHBHOCTh MOMy4aeMoro wusfenusd. Tak, HCIONB30BaHHE B KAY€CTBE 3aMECTHUTENS
YIJIEBOAOPOIAHOTO pajMKajia >KHPHOM KHCIOTHI, BKimowatomero 10 — 18 aromoB yriepona,
00YCIIOBJICHO BBHICOKAMH THIPOGOOHBIMH CBOMCTBAMH JaHHOTO palUKana M €ro CpoJCTBOM K
MeMOpaHaM KJIETOK KPOBH, YTO IOJIOXXHTEILHO BIHUSET Ha 3()(EeKTHBHOCTH IeMOCTaTHYECKOTO
cpeacrea. Pamukanel, Bkimovaomue MeHee 10 aTtoMoB yriepona, oO6IamarOT HH3KOH
ruapooOHOCTEIO M HE CIOCOOHBI BHEINPATCA B KJIETOYHBIE MEMOpaHBI, YTO 3HAYMTEIBHO
cHEXKaeT 3 PEeKTHBHOCTL reMOCTaTH4eCKoro cpeacTna [6, 7, 8]. Ilpu ucrmons3oBanuu pajukana,
BKJIIOYaromero 6oyee 18 aToMoB yriieposia, pe3k0 CHIXKAeTC paCTBOPMMOCTh allMJIMPOBaHHOIO
XHTO3aHA M PacTET BSI3KOCTh €r0 pacTBOPOB, YTO HE MO3BOJAET IONyYHTh TEeMOCTATHYECKOE
CPEeICTBO.

JInsg momydYeHHMss TeMOCTATHYECKOTO MaTepHala Ha OCHOBE MOIHUGHIMPOBAHHOTO
XMTO3aHAa B BHIE HETKAHOIO MaTephajlla TOTOBAT PpacTBOP, KOTOPBIA  COIEPKHT
MOIH(HUIMPOBAHHBIA XUTO3aH, OPraHHIECKYIO KHCIIOTY, BOAY H IUIaCTHQHIMPYIOUIYIO J00aBKY.
Jlns nosy4YeHHs ONTHMAIBHOTO KOJHMYECTBEHHOIO COCTaBa pacTBOpa OBLIM IIPUIOTOBJIEHBI 5
PacTBOPOB ¢ Pa3IHYHBIM COJEP)KAHHEM OCHOBHBIX KOMIIOHECHTOB H M3MEPCHBI: JHHAMHYCCKas
BA3KOCTb, yI€/IbHAsA 3JIEKTPOIIPOBOJAHOCTD, & TAKXKE NPOAHATH3HPOBAHBl CHUMKH CKaHHPYIOIIEH

SHCKT”pOHHOﬁ MHKPOCKOIIHH HETKAaHOT'O0 MaT€pHaa.

Tabmuna 1 — MccnemoBaHue BIMAHHSA KOJMYECTBEHHOTO pacTBOpa Ha (H3HKO-
XUMHYECKHE CBOMCTBA pacTBOpa
Momadma- Oprann- Hamno- ml;- ﬂ;}:cz:- ZJIII::;{:-H Ipume-
Ne POBAHHEIA Heckad YACTHIIBI Boza omas BA3KOCTb, T)o | IPOBOJHOCTD YaHHe
n/n XHTO3aH KHCJIOTa i ?
nobaBka ®
mac.% mac.% mac. % Mac.% macc,% Ila-c MCwm/cM -




1o
pe3ynbTa
Tam
COM-
MHOTO
1 1,0 10 - 88,96 0,04 0,08 3,8 nedekro
B,
IUaMeTp
HaHOBON
okoH 50
HM
2 2,0 30 67,5 0,5 0,30 44
3 3.4 20 0,4 76,4 0,34 0,35 4,5
4 7,0 30 - 64,5 0,5 0,38 4,6
- BSI3KHNA
pacTBop,
5 8,0 20 71,0 1,0 0,95 3,85 HE
dopmyer
¢

Pe3ynbrarTsl H3MEpPEHH TOKa3bIBAIOT, YTO pacTBOpPHI mox NeNe 1 ¥ 5 He npUroaHb A7
JajnbHeiinero mnoiydyeHus d(@eKTHBHOrO reMOCTaTHYECKOro MaTepHana, TaK KaK HH3Kas
BA3KOCTh M HHU3Kas yIeJIbHAS 3JIeKTPONPOBOAHOCTH (GOPMOBOUHOro pactBopa Nel He mo3BoJsieT
noyry4uTh Oe3medekTHpIE BOJIOKHA, BBICOKas BS3KOCTh (hOpMOBOUHOro pactBopa Ne5 He
10380J1€T ocyinecTBUTh mpouecc . IIpu arom pactBopsl mox NeNe 2, 3 u 4 noaxonar s
HCIIONB30BAHAA B CIOCOOE NONYYEHHS FEMOCTATHYECKOro MaTephaia B BHJe Oe3nedeKTHOro
HETKAHOr'0 MaTepHaja, COCTOSIEro U3 HAHOBOJIOKOH, YTO AOKAa3bIBAIOT Pe3yNbTaThl H3MEPEHHUH:
JAHAMHYECKOH  BA3KOCTH, YHEJIbHOM  3JEKTPONPOBOAHOCTH, CHHMMKH  3JIEKTPOHHOM
MHKPOCKOIIHH.

B 10 Xe Bpemsa, i crmocoba IOMYdYEeHHS TeMOCTAaTHYECKOrO Marepuaia B BHJIE
HETKAHOTO Martepuana myteM D@ HCIONB3yeTcsl pacTBOp, yAENbHAs JIEKTPONPOBOAHOCTE (&)
Kotoporo coctasiseT 4,0 — 5,0 MCM/cM Ipu HyJIEBOH JMHAMHYECKOH BA3KOCTH (1) B IHAaNa3oHe
0,1 — 0,4 Ila'c ¥ MOBEPXHOCTHOM HaTspkeHUH paBHOM 40-50 MH/Mm.

B xoze cnioco6a momydeHHs reMoCTaTHYeCKOro MaTepuaila B BUIe HETKaHOIO MaTepraa
BBIIIENIPUBEAECHHBINA PacTBOP (yIeNbHas SJIEKTPOIPOBOJHOCTH (&) KoToporo cocrasiser 4,0 —
5,0 MCm/cM 1mipu HyJIeBOM AWHaMHU4eckoil Bs3koctH (1) B amanasoHe 0,1 — 0,4 Ilac u
INOBEPXHOCTHOM HaTshkeHuH paBHOoM 40-50 MH/M) roroBuiMm IyTeM  pacTBOPEHHS
MOIHU(GUIMPOBAHHOIO XHUTO3aHA B BOJHO-KHCIOTHOM pacTBOpHTeNe. 3aTeM mnpoBoamin OO
HAHOBOJIOKOH MOAM(MHIIMPOBAHHOTO XHWTO3aHA C KX NOCIEHYIOHIEH XaOTHYHOM YKJIAIKOH Ha
nomtoxkkKy. Ilpu atomM D@ OCyLIECTBISIN NPH HANPsDKEHHH JIEKTpocTarHyeckoro moms 90 —
110 kB, BaaxnocTH Bo3xyxa B kamepe O® 25 — 35%, temneparype Bo3myxa B Kamepe OO

20 -25°C u paccrosHuu Mexay anekrponamu 120 — 170 mm.




Hanpspkenue snekrpoctaTadeckoro mons B Auanaszone 90 — 110 kB, BnaxHoCTh Bo3ayxa
B kamepe D® 25 — 35%, temmeparypa Bo3gyxa B kamepe O® B mpenenax 20 — 25 °C u
paccTosHre Mexay oiekTpomamu 120 — 170 MM B COBOKYNHOCTH IIO3BOJIIOT ITOJYYHTh
6e3nedexTHBIe HaHOBOOKHA AuaMeTpoM 100-500 am.

IMony4yeHHsIit TakuM 00pa3oM HETKaHBIH MaTepHal 001aJaeT CIEMyIOIMMH CBOMCTBAMM:
pH BoxHoit BeITSKKH 5,0 — 6,5, MOBEpXHOCTHas IUIOTHOCTE 5 — 10 r/M?. Takoil muamasoH
apaMeTpoOB IIOBEPXHOCTHOH IUIOTHOCTH OOYCNOBIEH TE€M, YTO HETKAaHBIA MarepHual,
HCIOJIB3YEMBIN B Ka4eCTBE FeMOCTATHYECKOTO CPEICTBA, AODKEH OBITh JOCTATOYHO MPOYHBIM H
3]IaCTHYHbIM, 4 TIPH 3HAYEHHH ITOBEPXHOCTHOM IUIOTHOCTH HIDKE 5 I/M%, MaTepHal TepseT CBOH
MPOYHOCTHEIE CBOMCTBA, B TO JKE€ BpeMs IpH 3HadeHMH Bemme 10 r/m? Marepuan Tepser
ANIACTHYHOCTH.

JIns TOKJIMHAYECKOro HCCiieloBaHus 3()(EKTUBHOCTH 3asBJIIEMOI0 IreMOCTATHYECKOro
MaTepHaia (BapHaHThl) BEIOPAHBI TOJIMMEPSI C Pa3IHIHOM MoseKyapHoi Maccol (ot 30 mo 150
kJla) u crenenpio N-anmnuposanus (0-7,5%), MOIy4eHHbIE C TIOMOILBIO 3aBIIEMOro crnocoba
(croco6 momydeHHss MOIMQUIMPOBAHHOTO XHUTO3aHA). MccnenoBaHuWe BBIIOJIHEHO IIPH
HCIIONIB30BAHNM OOpA3IOB CIEAYIOLUIEr0 COCTaBa: XHTO3aH C MOJIEKYJIsIpHOH Maccoi ot 30 10
150 xJTa; MoaudHUIHPOBaHHBIN XHTO3aH C MOJIEKYJIsipHO# Maccoit ot 30 mo 150 x/la u crenenbo
anuupoBanus ot 2,0 10 7,5%, noJy4eHHBIH C IOMOLIBIO 3asBIIIEMOro crocoba.

Metonom D® 6rut moydeH HeTKaHbll Matepuai (06pasus! Ne 1-4). I1pu atoMm obpasen
Nel B BHzE HETKAHOTO MaTepHada ObUIM H3rOTOBJEHBI M3 HEMOAUGHUIHMPOBAHHOIO XMTO3aHa, a
ocTalbHBIE, COOTBETCTBEHHO, M3 N-ammmupoBaHHoro. Kpome toro, o6pasen Nel coorseTcTBOBa
reMOCTaTHYECKOMY MaTepHaly 10 HpoToTuIy [4].

B xauecTBe oOpasia cpaBHeHHs ObUIO B3ATO reMocTaTHYeckoe cpeacTBo «Taxokom6»
(Takena Asctpus I'M6X, ABcTpus).

TTonHBIA EpeYeHb SKCIEPHMEHTABHBIX IPYII MIPHUBEJICH B Tabmue 2.

Tabnuna 2 — IlepedeHs SKCIEPUMEHTANBHBIX IPYNII JUIS CPaBHUTENLHOIO HM3Y4EHHS
reMOCTaTHYECKOM aKTHBHOCTH Ha KPOJIMKaX ITPpH NapeHXHMAaTO3HOM KPOBOTEYECHHHM

Ne HazBanne
BapuaHT ucnonseHus CocraB obpasna
n/n obpasna
1 O6pazen Nel HeTxaHnblil MaTepuai Xuro3zan, Can=0%
2 OO6pa3zen No2 HeTkanslii MaTepuan N-anunupoBaHHBI xuTo3aH, Can=2,5 %
3 Obpazen Ne3 HerkaHblii MmaTepual N-ampmpoBaHHbIH xuTo3aH, Can=5,0 %
4 O6pazen N4 HetkaHblil MaTepHal N-aumnupoBaHHbli xuTo3aH, Can=7,5 %
5 TaxoxkoM6 I'y6xa Komnnaren, bubpunores, TpoMOUH
6 MepuumHCxas TkansIid MaTepuan [emmono3a
MapJis

BrimosniHeHHe AOKIMHHYECKOTO MCCIENOBAaHUS OCYUIECTBISIA B COOTBCTCTBHH C
pOCCHﬁCKI/IM PyKOBOI[CTBOM 10 ONPOBEACHHUIO HOKIIMHHUYCCKHX HCCIIeIOBAHUI JICKAapCTBCHHEBIX
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cpeacts [9]. HccnenoBanue BHINONHANOCE HA caMIax Kpoimka (Bec 3,5-4 KI Ha MOMEHT
omepaunu). [ Kaxaoro obpasma H3JENUs KOJNHYECTBO >XHBOTHBIX (KPOJHKOB) B IpyIIe
coctaBisseT 6 ocobeit (Bcero 78 ocobeit). Y HapKOTH3MPOBAHHBIX THOIICHTAJIOM HATPHA
)KUBOTHBIX BBIMOJIHSIA CPENMHHYIO JIalapoTOMMIO Juii obecniedeHHs AocTyna k medeHw. K
[EYEHH IUIOTHO MPHKAMAIH CHENHAIFHOE IPHUCIIOCOOICHHE — CTalbHOH OrpaHHYHTENb C
KPYIJIbIM OTBEPCTHEM B LIEHTpE, JHAMETPOM 13 MM, NMPOM3BOAMIM PE3EKIHIO BBHICTYIHBLICH
9acTH ME€YEHH XMPYPrHYeCKUMH HOXHHIAMH. Cpe3aHHEBIH CETMEHT B BEPTUKAIBLHOH MPOEKIUH
HMeJl BHJA Kpyra WIH DJUIMIICA, €ro pa3Mepsl H ¢opma JOKHEI OBITH NMOCTOSHHEBI (ILIOIIAIb
okonmo 1,5 cm?, rmy6bmma oxono 0,3 cmM). OCTaHOBKY pa3BHBLIETOCS KaIlHJUIAPHO-
NApEHXMMATO3HOTO KPOBOTEYCHMS BBIIONHSIM ITyTeM HaHECEHMA Ha paHy o0pasua
reMOCTATHYECKOrO H3JAenus (JMHeiHble pasMepsl He MeHee 2X2 cM). Bpems ocTaHOBKM
KPOBOTEUYEHHs ONpelesii 1o ceKyHaoMepy. Ha BTopoi moje meyeHH Tak K€ IPOM3BOIHIA
PE3EKIMIO, OCTAHOBKY KPOBOTEUEHHS IIPOBOAMIIM MapJIeBbIM TAMIIOHOM. B KOHIIe 3KCIIeprMeHTa
U3MEpAJIA MacCy H3NMBIIEHCS KpoBH (KpoBOIOTepro). Meron omnpeneneHus KpOBONOTEPH
OCHOBaH Ha OIPEIEJCHHH Beca MCTEUYEHHOH KPOBH IPH IKCIEPHMEHTAILHOM MOJECIUPOBAHUH
KpoBoToyamed paHbl. IlomydeHHsle B pe3ynbTare HCCIEIOBaHHMs BPEMEHH OCTAaHOBKH
KPOBOTEYEHHs U 00beMa KPOBOIIOTEPH JUISL PA3JIMYHBIX T€MOCTaTHYECKHX U3/E/IMI IIPUBEICHEI B
tabmuue 3.

Tabmuma 3 — BpeMs KpoBOTe€YeHHS U OOBEM KpPOBONOTEPH IPH INAPEHXHMATO3HOM
E€YE€HOYHOM KPOBOTEUEHHH Y KPOJIMKOB

Bpewms Bpewms
Ne HasBanue OCTaHOBKH Kpo(lzgr?(e;epn OCTaHOBKH Kpoggzzrepn
1110131
rpy o6pa3na/rpynmnsl KF:;:;C:IS},II;H (obpaser), Mt Kp(OMB:I;r;:)C’HcHSI (Mapms), w1
1 (n=6) O6paseny Nel 142,0£11,5 1,04+0,23' 210,0+32,8 2,61+1,00
2 (n=5) O6pa3zen Ne2 188,0+44,3 1,62+0,32' 174,0+20,1 2,07+0,50
3 (n=6) O6pazen Ne 3 105,7423,2 0,92+0,32*' 144,3+22,0 2,27+0,48
4 (n=6) O6paszen Ne4 126,8+19,8 1,02+0,20' 155,7+15,0 2,07+0,36
5 (n=6) Taxokom6b 164,7+21,8 1,21£0,45' 196,7+25,6 2,34+0,47
6 (m—p) | CBodomioe 167,8+43,1 3,90+0,93 141,0£22,1 | 3,230,81
KpOBOTEUEHHE
Ipumeyanue — * — JlocToBepHbIe oTINYHsA OT rpynns! «Mapms» (p<0,05); — ** — JlocroBepHbIe
oT/IMYHs 0T rpynnsl « Taxokom6» (p<0,05); — ! — locroBepHbie oTiawyns oT rpymmnsl CK (p<0,05);

IpH OllEHKE reMOCTaTHYECKOH aKTHBHOCTH 0Opa3ioB yCTAaHOBIIEHO, YTO BCE MaTepHAIbL
06maaloT XOpollel anare3sMoHHOH crmocoOHOCThIO.. [Ipm oueHke o6bemMa KpOBONOTEPH
OTMEYEHO, uTO 00pa3usl 1-4 3HAYUTENHPHO YMEHBIIANH OOBEM KPOBONOTEPH B CPaBHEHHH C
00BEMOM CIIOHTAaHHO OCTAaHABJIMBAIOIIETOCs KpoBoTedeHus — rpynmna Ne6 (manee — CK). Taxk,

06beM KpOBOIIOTEPH IpH ucmonb3oBanuu O6pasnoB Nel-4 cocrasun 0,92+0,32 mi — 1,62+0,32



MJI, 9TO COOTBETCTBOBANO 24-42% M CTAaTHCTHYECKH 3HAYMMO OTIHMYalioch oT BeauduHbl CK
(3,90+0,93 m).

INpenapar cpaBHeHus «TaxoxoMO» GbLT COMOCTaBMM [0 MHTEHCHBHOCTH KPOBOTEYCHHUS
(1,21+£0,45mi) ¢ oOpa3mamMy TIeMOCTaTHYECKOTO MaTepHaja ¥ CTaTHCTHYSCKH 3HAYHMO
ommuaiics or CK. B cepum 3KCIIEpHMEHTOB C HCIOIbE30BaHHEM OOpasioB B BHIEC HETKAHOTO
maTepuana (o6pasust Nel-4) 06seM KpoBonoTepH ObUT HauMeHbIIHM y obpasua Ne3 0,92:+0,32
MJI, YTO OBUIO CTATHCTHYECKH 3HAYMMO HHXXE, YeM IIPH HaJOXXEHHH Mapiau (Ha 59%) u mpu
cBOOOAHOM KpoBOoTeueHHH (Ha 76%). BpeMs KpoBOTE€UYEHHs IIPH HCIONB30BaHHM B Ka4deCTBE
reMOCTaTHYECKOro Marepuana obpasuoB Nel-4 6pUIO COIOCTaBUMO C IPENApaToOM CPaBHEHUS
«TaxoxoM0» (75,3+9,0 — 188,0+44,3 u 164,7+21,8 ¢ COOTBETCTBEHHO).

Takum 06pa3zoM, MpOBEAEHHbIE HCCIEIOBAHHS ITOKA3ad, YTO HCClIeXyeMble 00pa3ibl
Nel-4 061anaroT BHIp@XXEHHOM reMOCTaTHYECKOH aKTHBHOCTBIO, 3HAYUTENBHO YMEHBINAS BPEMS
KpOBOTEeYEHHs U 06beM KPOBOIOTEPH IIPH MOJEIHMPOBAHMH PaHBI IIAPEHXHUMATO3HOTO OpraHa.
eMocTaTHyeckass aKTHBHOCTH MCCJICAYEMBIX O0pasloB HM3AENMHA MECTHBIX I'eéMOCTaTHYECKHX
MaTephalioB CONOCTaBHMa ¢ oOpasuoM cpaBHeHHs «Taxokom6». IIpu sTom o6pasier Ne2-4,
COOTBETCTBYIOIHE 3asBJIIEMOMY TI€MOCTaTHYECKOMY MaTepHaly IOKa3ald 3HAYHTEIBHO
6onpnyio 3¢ GeKTHBHOCT, 4eM 00pasen Nel, COOTBETCTBYIONIHI MaTepHaity 10 IPOTOTHIY [4].

3asBiseMoe H300peTCHUE MOACHACTCS IIPUMEPAMH.

IIpumep 1.

20 r xwuro3aHa (Monexymspuas Macca 30-50 xJla) mucmeprupoBamm B 992 M
JUCTHIAPOBAHHON BOJIBI IPH TIEPEMEIIMBAHMA BEpXHENPUBOAHOM Memaikoif (500-600 06/MuH).
K mnomydyeHHo#t cycneH3uu no06aBmsum 9,5 M JE€ASHOH YKCYCHOHM KHCIOTHI M OCTaBJISIM
NepeMEIINBATEC B TEYEHHE ABYX YacoB [0 MOJHOrO PacTBOpeHHs xHTo3aHa. K moryyeHHOMY
pactBopy mo Kamism npwmmBain 600 mu 0,2 H pactBopa NaOH B Teuenne 30 munayT. 3arem
nooaua pH monmyuuBiIeiics cycnieH3WH XWTO3aHa O 3HayeHHs 7,9 mpuinuBas 0,2 H pacTBOD
NaOH. 3ateM n00aBnsaM B peakinuoHHYI0 Maccy 2,34 r mamsmutomixiopuaa (C16H310ClI),
pacTBOpeHHOro B 20 MJI XJIOPHCTOrO METHJICHA.

3nauenne pH peakuuoHHOM Macchl MOJAEPXKUBATH B MHTEpBase 7,5-8,0 nepuoauyecku
npukanbBasi 0,2 H pactBopa NaOH.

Yepes nBa vaca peakius ObUIa 3akoH4eHa. 3HayeHue pH peakLIHOHHOM MacChl JOBOIHIIH
1o 11 ansg monHOro BHICAKHMBAHMSA XHUTO3aHA. [lOTyYeHHBIH MOMMMEP OTQHIBTPOBBHIBAIH Ha
GyMaxHOM (HIBTpE, MPOMBIBas JUCTHIMPOBAHHOW BOJOH 10 HeHTpanbHOro 3HadeHus pH.
Jlanee monuMmep MPOMBIBAIM HECKOJIBKO pa3 pacTBOpaMH m3ompomnaHona o6semom 300 mi

KaXIbIi JUIs yIaJICHHs OCTATKOB KUPHBIX KUCIIOT.



TMonyyeHHsli TakuM o00pa3oM MOAM(HUIMPOBAHHBIA XHTO3aH BBICYIIHBATH IOA
OCTaTOYHBIM JaBjecHueM 5 MBap, npu Temmeparype 50 °C B Teuenue 13 wyacos. CrenecHs
3aMeneHnus coctaBisuia 7,5%.

[Tpumep 2.

5 rpaMM mopomKooGpa3sHoro XuTo3aHa, MoaudunKEposanHoro no npumepy 1 (Cau = 7,5
%) mucneprupoBaid B 66,2 MJ IUCTHLUIMPOBAHHOH BOIBI NPH NEPEMEUIMBAHMA MATHHUTHOM
memankoi (500-600 o6/MuH) npu KoMHaTHOH Temmeparype. CHMXanu 000pOTEI MEMIAIKH JI0
200-300 06/MMH, K MOJy4YE€HHOMH CYCHEH3UH NpUIMBaIA 28,3 M XMMHYECKH YHCTOHM JICASHOM
YKCYCHOM KHCJIOTBI Y OCTaBIUIM INEPEMEIIMBAaThCA B TEYEHHE JBYX YacOB [0 IIOJHOIO
pacTBOpeHHs XHTO3aHa. B pe3ynpTaTe NONY4eH pPacTBOP €O CIIEAYIOUIUM COOTHOIICHHEM

KOMIIOHEHTHOM, Mac. %:

MoauGHIIPOBAaHHBII XUTO3aH 43
opraHuyeckas KMCJIOTa 24,3
mwiactudunupyromas 1o6aBka 0,43

BOJIa OCTaIbHOE

IIpuroToBNEHHbI pacTBOp XMTO3aHAa CcMemHMBaIM ¢ 16,7 Mi  pacTBopa
OJMHATHIIeHOKCHAA (nanee 1o TekcTy — «II20») mpu HenpephIBHOM NEpEeMEIIUMBAaHUH, MOCTE
Yero NOJyYeHHBIH pabounii pacTBOP OCTABISUIM EPEMENIMBATHCA B TEUCHHE 2 YaCOB.

PaGoumii pacTBOp HCHONB30BATH JuIi O® cClnos HAHOBOJOKOH Ha IOBEPXHOCTH
CHJIMKOHH3UPOBAHHOU Oymaru.

PaGounii pexxum ycTpoiicTsa:

- BIIQYKHOCTh Bo3ayxa 35 %;

- TeMIeparypa Boszayxa 22 °C;

- HalpsDKEHHUE Ha dNeKkTponax 94 xB;

- CKOPOCTh JBH)KEHHS MOUIOKKH 30 MM/MUH;

- paccTosiHEE MeXIy 3nekTpoaamu 170 mMm;

- CKOpPOCTH JBHXXeHHUs KapeTku 300 Mm/c.

B pesynpTare moJydeH reMOCTaTH4ECKUi MaTepHall, COCTOSINHM M3 CJI0sS HAaHOBOJIOKOH
N-alJIMPOBAaHHOTO XMTO3aHa, HAHECEHHBIX Ha CHIIMKOHM3MpOBaHHYIO OyMmary. [loBepxHocTHas
IUIOTHOCTh M3JENHs cocTaBmna 7,1 r/m>.

[Mpumep 3.

5 rpaMM MOPOLIKOOGPA3HOro XuTo3aHa, MoauduuuposanHoro no npumepy 1 (Can = 7,5
%) MUCIEPrUpoBaIM B 66,2 M1 NUCTHLUIHPOBAHHOH BOJBI NPH NEPEMENIHBAHWH MarHUTHOH
memankoii (500-600 o6/mMuH) mpu KoMHaTHOH TemnepaTrype. CHIkamu 060pOTH MEIIAIKH 10

200-300 06/MHH, K MOJyYEHHOM CYCHEH3UH NpuwiMBaid 28,3 MJI XMMHYECKH YMCTOH JIEASHOM
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YKCYCHOM KHCIIOTHI M OCTaB/UUTH IIEpPEMEIIMBATBCA B TEYEHHME MABYX 4YacOB JO IIOJHOIO
pacTBOpeHHs XHTO3aHa. [IpUrOTOBICHHEIN PacTBOp XHTO3aHA cMemuBanu ¢ 16,7 mi pacrsopa
190 npu HempepsBHOM IE€peMELIMBaHUH, IIOCNIC 4Yero IOMyYeHHBIH pabouuii pacTBOp
OCTaBJISUTH MIEPEMEIIUBATECS B TEUCHUE 2 YacoB.

B pe3sysbTaTe moryyeH pacTBOP CO CIAESAYIOIIUM COOTHOIIEHHEM KOMIIOHEHTHOM, Mac. %:

MOJUGHITIPOBAaHHBIH XUTO3aH 4,3
opraHuveckasi KHCJIOTa 243

1120 0,43

BOJA ocTajbHOE

PaGounii pacTBOp HCIOJB30BATH I 371€KTPOPOPMOBAHHS CIOS HAHOBOJIOKOH Ha
HIOBEPXHOCTH CHITMKOHH3UPOBaHHOH OyMaru.

Pabounii pexxuM ycTpoicTBa:

- BIIQXKHOCTH Bo3ayxa 35 %;

- TeMIieparypa Bo3ayxa 22 °C;

- HaIIpsDKEHHE Ha anekTponax 94 kB;

- CKOPOCTB IBHIKEHUS ITOJUIOXKKH 25 MM/MHUH;

- pacCTOsIHIE MEXAY JeKTponamMu 120 Mm;

- CKOPOCTB JBMXKeHHs KapeTku 300 mm/c.

B pesynbTaTe mojiyd4eH reMOCTaTH4YeCKHN MaTephall, COCTOSIIUN U3 €0 HaHOBOJIOKOH
ANMIMPOBaHHOTO XHMTO3aHA, HAHECEHHBIX Ha CHJIMKOHH3UpoBaHHYyI0 Oymary. IloBepxnocTHas
IUIOTHOCTD M3IENHS COCTaBmIa 9,6 T/M2.

IIpumep 4.

5 rpaMM mopomkooGpa3HOro XuTo3aHa, MoauduuupoBanHoro no npumepy 1 (Can = 5,0
%) mucrneprupoBajy B 66,2 MJI JUCTHUTHPOBAHHOH BOABI IIPH INEpPEMEIIMBAaHHUM MAarHUTHOMH
Memankoi (500-600 06/MuH) pu KOMHaTHOH Temnepatype. CHUXanu 000POTHl MEIIANKH [0
200-300 o6/MHH, K ITOJyYEeHHOH CYCHEH3MM NpHIMBATH 28,3 MJI XUMHYECKH YHUCTOU JIeASTHOU
YKCYCHOM KHCJIOTHI W OCTaBISUIM HEPEMENIMBAaThCS B TEYCHHE IBYX 4YacoB 10 IOJIHOTO
PacTBOpEHHs XUTO3aHa. [IpHrOTOBIEHHBIH pPacTBOp XHTO3aHA CMeIHUBaIu ¢ 16,7 M pacTBOopa
M0 npm HempepsIBHOM MEpEeMEIIMBAHMY, IIOCIE YEro NONy4YeHHBIH paboumii pacTBOp
OCTaBJIsUTH TIEPEMEIINBATECS B TEYCHUE 2 YacoB.

B pesynbTaTe 110JIydeH pacTBOP CO CIIEAYIOIMM COOTHOIIEHHEM KOMIIOHEHTHOM, Mac. %:

MouGHUIMPOBaHHBIM XHTO3aH 4,3
opraHm4eckasl KHCIoTa 243

1250 0,43

BOJIa OCTaJIbHOE
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PaGounit pacTBOp wHcmonp3oBaM i O@ cI0d HAHOBOJOKOH Ha IIOBEPXHOCTH
nepraMmeHTHOH Gymaru.

Paboumit pexxum ycTpoiicTsa:

- BJI&YKHOCTH Bo3ayxa 35 %;

- TeMIieparypa Bosayxa 22 °C;

- HanpspKeHue Ha anektponax 100 kB;

- CKOPOCTH IBHXKEHUS MOJIOKKH 25 MM/MUH;

- paccTosIHHE MEXITY tekTpoaamu 160 Mm;

- CKOpPOCTH JBH)KEHHA KapeTku 320 MM/c.

B pesynbTaTe moyiydeH reMocTaTHYECKHH MaTepHall, COCTOSALIMH U3 CJI0s HAaHOBOJIOKOH
AIMJIAPOBAHHOTO XHTO3aHA, HAHECEHHBIX HAa CHIMKOHHU3HpOBaHHYIO OGymary. IloBepxHocTHas
IJIOTHOCTD H3JeNHs cocrabmia 8,1 r/M2.

Ipumep 5

5 rpamM mopomkoo6pa3HOro Xuro3aHa, Mmoauunupoanyoro 1o npumepy 1 (Can = 7,5
%) aucrieprupoBad B 66,2 MJI QUCTHIUIMPOBAHHOM BOJABI IpH NEPEMEIIMBAHMU MAarHUTHOM
memankoit (500-600 o6/mMuH) mpu KoMHaTHOU TemnepaTtype. CHHXau 060pPOTHl MELIANIKH JI0
200-300 0o6/MuH, K MOJyYEHHOH CyCIeH3WH NMpUIHBAIU 28,3 MJI XUMHYECKH YHCTOU JeASHOH
YKCYCHOM KHCJIOTBI M OCTAaB/LUIM IIEPEMEIIMBATHCA B TEYCHHE JABYX 4YacoB JO IIOJHOTO
pacTBOpeHHs XHTO3aHa. B pacTtBop xuTo3aHa mnpu nepememmBanu (500-600 o06/MuH)
enuHoBpeMeHHO BBomwax 00,0215 r mopomkooOpa3Horo mnpenapara BBICOKOAUCIIEPCHOTO
cepebpa (HaHovacTHIE cepebpa). [ToryueH B pacTBOpP OCTaBJIIM IIEPEMEIIABATECA B TEUYCHHE
30 MuHYT.

[IpuroToBNeHHBIN pacTBOp XHTO3aHa cMmemuBamk ¢ 16,7 mu pacrtBopa 120 mpu
HETPEPHIBHOM IIEpEMEIIMBAaHUH, IIOCHE€ YEro IIOJy4YEeHHBIH paGoumil pacTBOp OCTaBIIH
IepeMENUBaTHCA B TE€YEHHE 2 YacoB.

B PE3YIBTATE NOJYUCH PACTBOD CO CIICAYIOMIUM COOTHOIECHHEM KOMIIOHEHTOB, MacC %

MoauuipoBaHHblit XHTO3aH 43
Oprannyeckas KUCIOTa 24,4

1120 0,43
Hanouactaus: 0,001
Bona OCTaJIbHOE

PaGounit pacTBOp HCHONB30BANHA A 3JEKTPoGOpPMOBaHHSA ClIOS HAHOBOJIIOKOH Ha
HOBEPXHOCTH CHJIMKOHU3HUPOBaHHOU Oymaru.
Pa6ouuii pexxuM ycTpoiicTBa:

- BJI&YKHOCTD BO3JyXa 35 %;
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- TeMnepaTypa Bo3xyxa 22 °C;

- HanpsDKeHHE Ha 3j1eKTpoaax 94 xB;

- CKOPOCTb JBM)KEHHS MOI0XKKH 30 MM/MUH;

- paccTosHHE MeXIy 31ekTpoaaMu 170 MM;

- CKOPOCTb JBIDKEHHS KapeTkH 320 mm/c.

B pe3ynpTaTe MONMy4eH FeMOCTAaTHYECKHH MaTepHall, COCTOSIIMA U3 CIIOS HAaHOBOJIOKOH
N-aiuIMpOBaHHOTO XHTO3aHa, HAHECCHHBIX HA CHIIMKOHH3HPOBAaHHYIO OyMary. Y IeNnbHEIH BeC
u3nenus cocrasui 7,4 r/mM2.

IIpumep 6

5 rpamMM MOpOLIKOOGPa3HOTO AlMIAPOBAaHHOTO XHTO3aHa, mo mpumepy 1 (Cau = 7,5 %)
JQUCTIEPTUPOBAIM B 66,2 MJI OUCTHUIMPOBAaHHOH BOABI INPH NEPEMEINMBAHMH MAarHUTHOH
Mmernankoi (500-600 o6/MuH) mpu KoMHaTHOH TemnepaType. CHIXand 060pOTH MEIIAIKH JI0
200-300 06/MHH, K IOJyYEHHON CyCHEH3WH NpHIHBAIH 28,3 MJI XHUMHYECKH YHUCTOH JIEASHOH
YKCYCHOM KHCJIOTBI M OCTaBJISUIM IEpEMEINMBaTECA B TEYEHHE [ABYX 4YacOB JIO IIOJHOIO
pacTBOpEHHs XUTO3aHa.

B pactBop xuto3aHa npu rnepeMemuBanun (500-600 06/MHH) €IMHOBPEMEHHO BBOMIIH
30 Mt 2 % wmac. pactBopa HaHOGHOpmn xutuHA. [lomydeHHBIH pacTBOpP OCTaBISUIH
nepeMemuBaThes B TedeHue 30 MUHYT.

[IpUroTOBJIEHHBI pPAcTBOP XHTO3aHa cMemmBaId ¢ 16 M pacrBopa II90 mpm
HEIPEPLIBHOM TI€PEMEINBAHNM, II0OCJE YEro IONy4YeHHbI# pabouMii pacTBOpP OCTaBIIIM
HepeMEIHBAThCS B TCUCHHUE 2 9acoB.

B PE3YNBbTATE NMOJYYCH PAaCTBOP CO CICAYIOIINM COOTHOIICHHEM KOMIIOHEHTOB, Mac. %:

MoauduuupoBaHHBIH XUTO3aH 3,4
Opranudeckas KUCIoTa 20
120 0,34
HaHouacTHIBI 04
Bona OCTaJIBHOE

PactBop wucnmons3oBand i  (GOpPMOBaHHSA CJOS HAHOBOJOKOH Ha IIOBEPXHOCTH
CHJIMKOHM3HPOBaHHO! Gymarm.

Pabounii pexxuM ycTpoicTBa:

- BIIAYKHOCTH Bo3ayxa 35 %;

- TeMIiepaTypa Bo3ayxa 22 °C;

- HanpsDKEHHUE Ha 37eKTpoaax 94 kB cooTBETCTBEHHO;

- CKOPOCTH IBHKEHUS IMOIOXKKH 30 MM/MHH;

- paccTosiHEe MexTy dekTponamu 170 mm;
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- CKOPOCTB JBIDKEHHS KapeTku 320 mm/c.
B pesyabraTe mOMy4eH reMOCTaTHYECKHH MaTepHall, COCTOSIIMA U3 CJIOS HaHOBOJIOKOH
N-anuIHpOBAHHOTO XUTO3aHA, HAHECEHHBIX Ha CHIIMKOHM3HMPOBaHHYIO Oymary. YenbHbIA BeC

u3nenus coctasun 8,2 r/mM2.

CrucoK HCTOYHHKOB
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®opmy.a u3o0peTeHns

1. Cioco6 mosy4yeHns MoIUGHIMPOBAaHHOIO XMTO3aHA, B XOJ€ KOTOPOrO K BOAHOMY
pacTBOpY XHTO3aHa NOOABIAIOT YKCYCHYIO KHCIIOTY, 3aT€M IPOBOIAT OCAKICHHE XHUTO3aHA
PacTBOPOM THIPOKCHAA HATPHs, IIOCNIE 4Yero A06aBIfIOT MOAU(DUIHPYIOIMA areHT H
OCYILECTBJIAIOT IepeMEINNBaHWE PEAaKLIMOHHOM MacChl, Jajee BBIMOJHAIOT IPOMBIBKY
PEaKIMOHHON MAacChl BOAHBIM PacTBOPOM OPraHHYECKOTO CIIUPTAa M BHICYIIMBAIOT MOJIYyYC€HHBIH
0CaJI0K, OTIMYAIMMIICA TE€M, YTO IIPOBOAAT BHICA)XHBAHME PACTBOPOM T'HAPOKCHIA HATPHUSA JI0
nomydyeHus 3Hauenus pH obGpasyromelics cycnensun 7,5 — 8,0, mocne uero x00aBisiOT
AUMTAPYIOMMA areHT M IEepeMEIINBAIOT DPEaKUHOHHYIO CMECh [0 OKOHYAHHS DEaKIHH H
3aKaHYMBAIOT peaknuio npu 3HaueHHax pH 10,0 — 12,0, a B kayecTBe alMIIMPYIOIIErO arcHTa
UCIIOJIB3YIOT XJIOPAHTUAPH, BKodaromui 10 — 18 aTomoB yriepona, Ipd 3TOM HCIONB3YIOT
XHMTO3aH ¢ MOJIeKyJIsipHO# Maccoit 30-50 x/fa

2. Cnoco6 mo 1.1, omIHYaromMiics TeM, YTO MOMYYEHHBIH OCAJOK BBICYIIMBAIOT IIPH
temnepatype 50 — 55 °C.

3. Croco6 mo m.1, ommyaromuiics TeM, YTO MONYyYeHHBIH OCaZoK BBICYIIMBAOT IIPH
Jasyenuu He Bhimre 10 mbap.

4.PacTBOp A TOJNYyYEHHS TEeMOCTAaTHYECKOTO MaTepHaia, COACpXAIMUN XHTO3aH,
MIOJTyYEHHEIH 10 1.1, ¥ PacTBOPHTEIb, BKIIOYAIOIHUNA CMECh OPraHHYECKOH KHCIIOTHI H BOJB,

oTMYalomeiics Te€M, YTO KOMIIOHCHTBI NPUCYTCTBYIOT IIpH CICAYIOIMHUX COOTHOIICHUAX,

Mmac.%:
MOJUGDUIIUPOBAHHBIN XUTO3aH 2,0-7,0
YKCyCHas KHUCJIOTa 20 -60
TIOJTH3THJICHOKCHJT 0,05-0,5
BOJIa OCTabHOE

IIPH 3TOM yJelbHas 3JEKTPOIIPOBOIHOCTD (&) pacTBopa coctasiuseT 4,0 — 5,0 MCwm/cwM,
HyJieBas JuHaMudeckas Ba3kocTh (1) 0,1 — 0,4 I1a-c, noBepxHocTHOE HaTshkeHue 40 — 50 MH/M.

5. PactBop mo m.4, oTIMYatomeics TeM, YTO B KauecTBe ILTacTHUIHpYyomel 106aBku
COJIEPXHUT NOJUBUHWIOBBIN CIHPT.

6. Pacteop mno 1.4, oTaHYalomeidcs TEM, YTO JOMOJIHUTEIBHO  COAEPKHT
BBICOKOJTUCIIEPCHOE cepebpo (HaHOYacTHIbI cepebpa).

7. PacTBOp 10 1.4, OTIMYAOILIEHCS TEM, YTO AOMOTHUTEIPHO HAHOYACTHIIEI XHTHHA.

8. Crroco6 mosrydeHHss TeMOCTaTHYEeCKOro MaTepHaia H3 pacTBopa Io 1.4, B XOJe
KOTOPOT'0 FOTOBAT (JOPMOBOYHBIN PacTBOp IIyTEM PacTBOPEHHS MOAM(HUIHMPOBAHHOIO XUTO3aHA
B BOJHO-KHCIOTHOM pAacCTBODHTENIe, 3aTeM IIPOBOASAT 3JeKTpoopMOBaHME HaHOBOJIOKOH

MOJM(UIIMPOBAHHOTO XHTO3aHa C HMX IHOCJEMYIOMEeH XaoTHYHOH YKJIAAKOH Ha IOJJIOXKY,
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OTJIHYAIOIHIICH TeM, YTO TOTOBAT PacTBOp C YAENbHOH 3ieKTpomnpoBoAHocTeio 4,0 — 5,0
MCMm/M, moBepXHOCTHEIM HaTshxeHueM 40 — 50 MH/\M u HyneBoit muHamMudeckoi BiaskocTeio 0,1
— 0,4 Ia-c, a amekTpodOpMOBaHHE OCYIIECTBIISIOT IPH HANPSHKEHUH 3EKTPOCTATHYECKOrO MOJIs
90 — 110 xB, BnaxHocTH Bo3myxa B kKamepe 3nekrpodopMmoBanus 25 — 35%, Temmeparype
BO31yXa B Kamepe ajtekTpodopmoBanus 20 — 25 °C m  pacCTOSHHH MeXIy dIeKTpoaaMu 120 —
170 mm.

9. Coco6 mo 1.8, oTIMUarOmMiicad TeM, YTO B Ka4dyeCTBE MHOMJIONKKH  HCIOJB3YIOT
CHJIMKOHH3MPOBAaHHYIO NIEpraMeHTHYIO Oymary.

10. Cnoco6 mno 1.8, oTiauyarommuiics TeM, YTO B Kaye€CTBE MOJIONKKH  MCIHOJB3YIOT
HETKaHBIH MaTepHal.

11. l'emocTaTHyecKkuii MaTepHas, IONYyYeHHbIH crnocoboM Mo 1.8, BKIIIOYAIOINMHA
MOAMGHUIHAPOBAHHEBIA XUTO3aH U BHITOJHEHHBIA B BHAE HETKAHOTO MaTepHalia, OTIHYAIIHHCH
T€M, 4YTO0 MOJUGHIMPOBAHHBIA XWTO3aH COIEPXKUT YIJCBOAOPOAHBIA DPaguKall >KHPHOH
KHMCJIOTHI, BKIrovarommii 10 — 18 atoMoB yriiepoja, cBI3aHHBIH C IOJUMEPHOH LEMNBIO Yepes
AMHHOTPYIIE! BAOJIb OCHOBHOM MaKpOHEIH, IIPH 3TOM I'€MOCTaTHUECKMH MaTepual obnamaer
crnexyromumu cBoiicrBamu: pH BozxHO#M BEITSDKKH 5,0 — 6,5, mOBEpXHOCTHAsA IIOTHOCTB 5 — 10

/M2,
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