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O6mas xapakTepucTRka padors:

AxTyanbHOCcTh paboibl. Keipraisctan Oorar 3anacaMd HCKOMaeMbIX
yrneit. Henoctatok HeTH B pecnyGianke o6yclaBiMBaeT HCMOMb30OBAHKE YIIICH
JUISL OTy4E€HHS XHMHYECKHX MTPOLYK1CB.

Brarogaps OCOOGEHHOCTAM XHMHYSCKOIO CTPOCHHS YTIH MOTYT CTaTh
JEIEBbIM M JIEIKOAOCTYIHEIM HCTOYHHKOM ChIpbA A7 MPOH3BOJACTBA MHOIHX
LEeHHBIX BemecTB. B pe3ynbTare TEPMOLECTPYKLUHH i MOCIEAYIOIEro
OKHCJIEHHS [IDOHCXOIHT MPEBPAILEHHE OPraHHYECKOH YaCTH yrja B CJIOXKHYIO
CMECHh KHCIIOT, COfePKAULYI0 MHOIOOCHOBHBIE aPOMATHYECKHE KHCIOTHI.

M3 Bcex 12 OeH30KapOOHOBRIX KHCIOT camoe 0oJiblIoe 3Ha3eHHE HMEeT
nupomesnTosas kuciota. Ocobas cTpyKTypa ee criocoOCTBYeT 06pa3oBaHHIO
(I0/IAMEPHBIX  BELIECTB — MOJMNUPOMEUTHTHMU/IOB, KOTOpble LIHPOKO
HCIIONB3YIOTCS B [IPOW3BOACTBE TEPMO-, pPAJHALHOHHO-, JJIEKTPO- H
KOPPO3MOHHOCTOMKHX MaTePHaNOoB.

Hapsay ¢ paciiupenuem 061acTH NpOU3BOACTBA THPOMEIMTOBOH KHUC-
7I0Thi OKHC/IEHHEM a/KHIapOMAaTHYECKMX COeHHEHHI BCe BO3pacTarollee BHH-
MaH#e yJelseTcss BO3MOXKHOCTH €€ MOJTy4eHHS HAa OCHOBE MCKOMAeMbIX YIJieH.
Ho B yrasx HHM3ko# CTalMH MeTaMOpdH3Ma CTeleHb KOHASHCHPOBAHHOCTH
CTPYKTYPbl HENOCTAaTOYHA, 4TOObLI OHH OBLIM NPHUroJHBl [UIA IONYyHYEHHS
MHOTOOCHOBHBIX G€H30/1KapOOHOBBIX KHCIOT B NPOMBILLICHHOM MaciuTabe.
Takue yrnu MoryT caymuts G1aronpuATHsIM OOBEKTOM L/ OCYLLECTBAEHHS
MOAHDHKAUMHM HX CTPYKTYPHl, MNOCKONBKY B WX Opras@yeckofi Macce
COAepKaTCs pasHooOpasHble QyHKUHOHANBHbIE MPYTIIbL, CHOCOOHBE BCTYNATH 8
pasnudHble XHMHYeckHe peakimu. CliegoBaTensHo, BECHBMA AKTYANbHOMH
ABIACTCA paspaboTka MPHEMIIEMBIX METONOB MOMYHEHHS [HPOMENLTHTOBON
KHCIOTBI ¥3 OKCHAATA yriieil ¥ NoBLIEHHE ¢~ BhIXOAA, 3 TAKXKe CHHTE3 HOBBIX
APOU3BOAHBIX H HAXOXKAECHNE ATyTeH HX MPAKTHHECKOTO NPHMEHEHUS.

Llean u 3anaun wucciesosanms. Llenwio mactosmed paborw smnserca
YCT2HOBJIEHHE BO3MOXHOCTH [ONYYEHHS M3 MAIOMETaMOPOH3IOBAHHLIX yTIeH
Kbipreiscrana nupouemmopcﬁ kucaorsl (MMK), cuutes u csoificTea ee
npoussoansix. [na gocTigkenus DaHHOH UeNH Peainch CeAYIOWME 3a1a%H;

- H3y4YeHHe mxououcpﬁocre.ﬁ U3MCHEHHA CTPYKTYpH OpraHuyueckofi Macce
Y35 Np Tepmuveckol olpaboTke B uHTepBane Temneparyp 400-800°C;

- HecAcnoBaHMe BAMAHMA ¥uCnoT Jlsionca Ha  ypeawueHme Moxasarens
CTENEH KOHICHCHPOB2HHOCTH CTPYKTYDS VI,

© OUEHKd HaNpaRNEHHOCTH KOHACHCAUKOHHOrO NPOLIECCE IO BIXOMY ApoMa-
THYECKHUX KHCIHIOT NP OKHMCIICHHH TEPMONPOAYKTOB;




- H3yYEHHE VCIOBMH 4eKapOOKCHAHPOBAHHA M JeTHAPATALMH HHIABULYAb-
HBIX 6€H3OHKap60HOBbIX KHACNOT AAs YNPOUICHWUR H YACIIECBICHHS METoha
BbLIACJICHUSA ﬂHpOMeﬂ.ﬂHTOBOﬁ KHCITOTEI C BBICOKHM BBIXOJIOM;

- KO/MHYeCTBEHHas OlleHKa BIHSHHSA N-3aMecTuTeNeH B APOMATHYECKOM Aipe
aHMJIHHA Ha CKOPOCTh PEAKUMHM Al UTMPOBaHUS aMHHOR TETPAXJIOPAHTHAPHIOM
HHPOMC.’IHHTOBOE KHCJIOTH ¥ BhIXOX LUECNICBEIX COC}JHHCHHﬁ;

- HCCIeI0OBaHHE ¢M3HOI]0FH‘ICCKOﬁ AKTHBHOCTH HEKOTODBIX MPOH3IBOAHLIX
NHPOMENUTHTOBOW KHCIOThIL.

Haylmas HOBH3HA. IlPOBE,'1€HO CHCTEMATH4YECKOE YiICCIeN0BaHUE NTpolLiec-
COB TEepMORECTDYKUHH HH3KOM8’I‘&MGP¢H3HPOBBHHHX yrnex“a MECTOPOXACHHS
Tau-Kymoip, Kamka-Cyy u Ak-Ynak.

Ycranorneno karatuTthueckoe Bausuue ALCL; , ZnClL; u KOH na
NpOLecC 8pOMATH3AUMM OPraHMYECKOTO BELUECTBA YINis MECTOPOXAEHHS
Tamw-KyMbip, 9TO NO3BOMKIO CYILECTBEHHO yBennyuTh Bhixox [TMK # nosectn
ero no 45,3%. Hafinens! ontuMansHbie YCNOBHS TEPMO-, TEPMOKaTaNHTH-
yeckol 0OOpaBOTKH MHHHOTNAMEHHOIO YIS ¥ TEPMHYECKOTO PasNoKEHHS
MOMHKapOOHOBBIX KMCNOT, 06pa3yIOmXCs NPY OKUCIEHUH TEPMONPOIYKTOB.

Paspa6otan criocot seuenenus IIMK u3 cymMMi nouxapGOHOBLIX KHC-
JIOT, YTO 3HAYHTENBHO YNPOLIAET H YHEIIERNAET METON €€ NONYHEeHH, HCKITO-
YaeT M3 MPOLIECCA TOKCHYHBIC OPTaHWMEeCKHe PACTBODHTENM H JIENaeT npouecc
NOTy4eHus NHPOMEIUTUTOBOM KHCIIOTHE M3 YITIeH 3KOMOTHYECKH NPHIOIHbIM.

Bnepsuie M3y4eHa JGIHCTHKA PCAKUAW AUMIHPOBAHWA aMHMHOB TeTpa-
xnoparruapuaom TIMK, pacC2HTaHhl KOHCTAHTH! CKOPOCTH PEaKUUH, NIOKa3aHo
BIMSHHE OCHOBHOCTH &MHHS ¥ €T0 3@MECTHTE/EH Ha CKOPOCTh PeakLuy.

CunTesnposaHn Hosble mnpoussonamsie TIMK u ycrasosneno, §TO
HEKOTOpbIE U3 BUX O6NaZAI0T BLIPLKEHHOH PUIMONOrHYeCcKoH aKTUBHOCTHIO 1
cpenHei TOKCHIROCTBIO, ;

Meroms neonencsapns. VisygeHsl npoueccsl TepMo- H TEPMOKETIHTH-
wecKkol AeCTPYKUMN yryiel C NpHMEHEHWEM METONOB NEpHBATOTPAQHH, Xpo-
Mmarorpapuy H PARHOCNIEXTPOCKONHH, 18 YCTAHOBICHNS MHIHBHIYANbHOCTH
HOBBIX COeAMHEHu H3yueHbi HX U3IUKO-XKMHYECKHe CBOHCTBA C MpuBnete-
HHeM TaKWX MeTOROB McchemoBamms, xax MK-CnexTpocKomus, 3MeMEHTHBIA
aHANH3, ONpeReNeHNe TEeMNEPATYPH MIARICHNA K CTENEHH GEeH30MIHOCTH.

- . pe3yibTaTH HCCNENOBAHHI Iponecca TepMAYECKOH ACCTpYXINH yraedi ¢
MCIIONB30BaHHEM MerTonos nepuBarorpadmn, HK- u pamHoCneKTpOCKOMHH,
3/IEMEHTHOTO ¥ IPadOCTATHIECKOr0 aHANNIE,

- OllCHKa BAASHHA ANPOTOHHLIX KHCAOT Ha 06pa3soBaHAe KOHACHCHPOBAHHLIX

KTYp Yras; i
f1-‘:,:6ocnoamme BoamoxsocTH Beuaenerrs [IMK u3 cioxHoR CMeCH OKCHIATA

yras, 6e3 NpUMEHEHHA OPraHWYECKHX DacTBODHTENEH;

- aHaJW3 3aBHCUMOCTH CKOPOCTH PEaKLUHH alHTHPOBAHHA aMHHOB H BbIXO/a
NPOAYKTOB OT KOHLEHTPAUHOHHBIX TAPAaMETPOB, CTPYKTYphl cybcTpara H
peareHToB;

- cuHTe3 HOBRIX mpou3BogHbix [IMK, HceneioBaHHs HX XHMHYECKHX CBOWCTB
H GHONOrHYECKOH AKTHBHOCTH.

[Npaktuyeckoe 3HayeHue. [lokazaHa BO3IMOXHOCTH HCHONB3OBAHHUS
J/IHHHOTUIAMEHHOTO (IO3EHH3UPOBAaHHOIO KAMEHHOFO YINIs JUIS MOJYHYeHHS
Gen3onTteTpakapbOHOBOH — NHPOMELTMUTOBON KHCIOTHI, MMeIOWeHd Gonbiune
NepCneKTHBBl IS HCNONB30BAHMUA B TNPOMBILUIEHHOCTH OPraHWYecKoro
cuHTe3a. HaliieHB! METOIB U3MEHEHHS CTPYKTYPhl OPraHW4YeCKOM MaccChl yris,
ofecneynBaroiliMe NPy JanbHeRIIeM OKHCIeHUH BRICOKHT Bexo [TMK.

Pazpa6oran crioco® BeineneHns W nossiuenus Bbhixona [IMK H3 cymMer
MONMUKapOOHOBRIX KHCIIOT.

CuHTe3npoBaHHbIE MAIOTOKCHYHBIE a30TCOAEpXAlMe IMPOU3BOJAHbIE
MK ¢ Boicokoff  aHTUMHKPOOHO#  aKTHBHOCTBIO K  BO30YyauTENIM
CalbMOHEIUIE3HbIX H APYTHX TOKCHKOMH(EKUMH MOryT ObITh WCIOJIB30OBaHbI B
MeIHUHMHE H BETEPHHADHU B Ka4ECTBE IeKaPCTBEHHRIX NPENapaTos.

Anpobauns u ny6auxauus. MarepHansl AMccepTauuMoHHON pPaGoOTHI
AOKNIazibiBANUCE M OOCYXIanuce  Ha HaydHo#  koudepenuuu KITIY um.
WU. Apabaesa (Buwkek 1999), Ha 1a6opaTopHbIX CEMMMAPAX W HA 3acelaHHH
MaJioro y4eHoro coseta MIHCTHTYT2 XHMMH M XuMHYecKO# Texsonorun HAH
KP (bumkek 2001). [To Teme aucceprauus omy6nukosato 8 HayuHRIX cTaTeil.

Obnem # cTpyKTypa AHcceptauny. PaGora uatoxena na 130 crpanumax
MAUIMHOMHCHOrO TEKCTa, BKmo4an 15 rtaGmuu, 30 pucyHKoB, cocTouT u3
BBCCHUA, JMTCPATYPHOR M IKCNCPHUMEHTANBHOW = uacTeli, o6CYXIenus
pe3ynbTaTOB, BRIBOJIOB, CTIHCK2 HCHOALIOBAHLON nmepcryp"" b, BKTIOYAIOWIEro
147 HanMeHOBaHUM, U TNPHNOKEHUS, B KOTOpOM | MMEIOTCA 8KTH! MCTIMTAHMik
CHHTE3MPOBAHHBIX NpenapaTos U naboparopusiit pernamenTt nonysennus IIMK.

Ocwuosioe corepaanne paborn
Bo Bsenenun 060cHOBaHA AKTYANBHOCTE HCCTEAOBaHHiE no -wibpannoi
TEME, MINOKCHB LUETb W 3a1a4H, 8 TAKKE HAyIHAY HOBM3IHZ M OPBKTHYECKAN
3HA4YHUMOCTb AHCCEPTALMOHHON PaboTH. .
B autepatypuom 0630pe nama MRGOPMALNA O MEXAHMIME MPOLECCOB
TEPMO-. W TEpMOKaTAlUTHueckofi  JCCTPYKumM - yraell, TepMuueckoro

pasnoxeHus OGen30IKapGOHOBBIX KHCIOT, ONMCAHBI METOLM NOMy4eHus o
DH3NKO-XHMHUYECKHE CBOMICTSA NKPOMELINTOROMR KECIOTH.




3K¢n¢pumenmsnan HacTh

Mcxonnble Matepransl. OObeKTOM HCClieNOBaHHUA SBISIMCL  YIUH
sectopoxaennit Keipremcrana: Taw-Kymeip, Kawka-Cyy u Ak-Yiak co
chenymoiluei XapakTepHCTHKOM COOTBETCTBEHHO! C™ (%) - 79,46; 78,00;
76,50. H*' (%) - 4,91; 5,50; 5,20. N*' (%) - 1,40; 1,00; 1,20. Jleryuue
Bewectsa Vo (%) - 14,23; 54,40; 36,0. Teruora cropanus —Q (kxan/kr) —
7300; 7100, 7200. ‘
KOMMOHEHTH Ipyniibl, % - BHTPHHUT — 42; 64; 32, cemmnut — 0; 9; 20,
MHEPTUHMT — 33; 8; 44, nunTuHUT - 5; 16; 4, Mukctunut — 0; 3; 0.

AHanM3 JHTEPATYPHBIX [aHHEIX TMOKa3kiBaeT, YTO C [IOBbILIEHHEM
KOH/IEHCHPOBAHHOCTH CTPYKTyphl yriel yBennuupaetcss Bbixoi OeHzonkap-
OOHOBbBIX KHCIIOT. .

C uenplo YCTAHOBISHHMS T[PHIOAHOCTH yrheil Ui NOJy4YeHwMs
TepMONPOLYKTa ¢ Gonee BhICOKOH CTENEHbIO KOHAEHCHPOBAHHOCTH CTPYKTYPbI
HaMM NPOBEAEH NPOLIECC NpeABapHTeNbHOM TepMoobpaboTky yriuel Tpex
BbILLEYKA3aHHBIX MECTODOXKICHWA B MHTepsaie Temnepatyp 400-800 °C,
onpesesies BbIXOA ¥ 3JEMEHTHBIHA COCTaB TBEPAOrO OCTaTKa (TEPMONPOAYKTa), a
TaKKe PacCYMTaH NOKa3aTesib CTEMEHHM apomaTsalku «N» B 3aBHCHMOCTH OT
TeMNepaTypbl Harpesa. Pe3yibTaThl 3KCMEPHMEHTZ TMOKasamy, 4YT0 Yroib
mectopoxaenus Tam-KyMbip npeTepniesaeT npespauienua npH bosee xkecTknx
TEMIIEPATYPHBIX YCNOBHSX, BAIXOA TEPMONPOIYKTA 43 HETO HaHOOIbLUIHMH
(67,74%). B ces3u ¢ 3THM Ans JanbHefluux Hccnaedosanmit Owln BeIGpan
TAILKYMBIPCKHH YT0Jlb.

Jlis  yBenuuenus Bbixoza O0eH301KapOOHOBBIX KHCNOT MPOBEACHO
[ONIOJIHUTEIbHOE BO3AEHCTBHE Ha OPraHMYECKYK) MacCy yris, MpHUBOAALES X
BO3PAcTAaHMIO COACPXaHHS KOHACHCHPOBAHHBIX APCiialMUECKHX CTPYKIYP, -
TepmuyecKas ‘MOZH(QHKALHA TPH pasiHiHBIX TeMOeparypax (300-800%) B
npucyrcrsun  katanwzziopos  KOH, ZnCl, AICL. JlepuBaTorpaH4eCKHi
aHANIW3 NPoLeccoB TEPMO- H TEPMOKATANHTHYECKOA HECTPYKUMH IOKa3aH B
Tabi.l.

Tabnuna |
JepuBaTorpaduuecKuil aHallu3 Yris MECTOPOXKIEHHA Taw-Kymbip ¢
KaTaJH3aTopaMiu . »
Copes [V | Tommpuys [Tl | oo, | xheniom
o pazioxenns, ° C W mnosp¢exros, * C "
Hoxonn yrome | 36.9 | 280 125; 460; 540 | 127,417,480,500 1445
+ 2% ZnCl, | 40,4 | 245 -1 125; 455 125, 558 35,0
+2% KOH [37,3 [260 120; 450 125,420,490.550 | 31 8
+2% AICI; [39,8 230 120; 450; 530 | 130, 550 38,1
6

Kak noka3aHo B Tabn. | Bce HCCeN0BAHHBIE KATATH3AaTOPR CHHXXAIOT TeMIEpa-
Typy Hayana “ MaKCHMAlbHOTO palioXeHHs,  JPPEeKTUBHYIO DHEPruio
aktuBauuu. B npucyrcteun  ZnCl; v AlICl;  u3uesaloT sHI03¢dexTs B
uuTepane Temneparyp 400-500°C. 3to ofwacHseTca obpasosanuem Goiee
YCTOHYHBbBIX TNPH 3TOH TEMNepaType CTPYKTYP.

CocTas NpoayKTOB TEPMO- H TEPMOKATATHTHYECKOH NECTPYKUHHA HU3Y4eH
no JaHHbIM  3jeMeHTHoro aHanm3za, HMK- 1 DIIP-cnexTpockonuH.
XapakTepHcTHKa TEpPMONPOAYKTOB, [OJYYEHHBIX B MNpPHCYTCTBHH H Oe3
KaTaaH3aTopa, NnokKasaHa B Tabn. 2.

: Tabnuua 2
XapakTepucTHKa TEPMONPOXYKTOB Yris MecTopoxaerina Tam-Kymsuip

Temnepatypa Be3 kartanu3atopa C 2,0% AICl;
nuponu3a, 'C C H «N» C H «N»

| Ucxonnsii 79,46 491 5,39 79,46 491 5,39

| yrons

1 400 81,72 4,30 6,33 86,77 3,36 8,61

1500 87,60 3,77 7,75 89,41 2,61 10,24
600 89,06 2,52 11,78 91,40 2,03 15,00
700 92,30 2:23 13,80 92,76 1,67 19,50
800 93,34 | - 2,02 15,40 93,63 | 1,60 19,50 |

M3 sKcnepuMeHTANbHBIX JAHHDIX ClETYET, YTO BBEACHHE KATAIH3aTOPOB NpH
TEPMOIIU3E YCHIMBAET KOHIEHCALMOHHBIE MPOLECCH M CABUIaeT KX B 001acTh
Gonee nu3kux Temneparyp. [y6uHa u Hanpas/ieHHe NPOLECCOB ONPEAENAIOTCS
0COBEHHOCTAMH CTPYKTYPSI YISl U YCTIOBHAMHK TEPMOJIH3A.

YcuieHHe KOHAEHCALHOHHBIX NPOLECCOB OOBACHAETCA TEM, YTO B MPH-
CYTCTBUH KaTAIH3aTOPOB HAPYUIAIOTCA MEXMONEKYIIPHLIE NOHOPHO-aKien-
TOpPHbIE B3aUMOICACTBHSA, CTAGHAMIUPYIOUIME XUMHUHYECKYIO CTPYKTYpY yrie,
YBEIHYHBAETCA MMO/IOKHTE/IbHLIA 3apsia aTOMa yrnepoaa alKWILHOIO OCTAaTKa,
BCT)NAIOLWIErO B CBA3bL C APOMATHYECKMM AAPOM, MPOUCXOAMT T[ETEPOJHTH-
wecxnyﬁ pacnaa csasu —C-O-C- ¢ obpa3zosanueM kapGOMOHOB, KOTOPHIE 4pe3-
BLYAHHO PEAKUMOHHOCIIOCOOHB! N0 OTHOWEHHIO K DEAreHTaM, MOTYIIHM
1IPeIOCTABATE UK MPUHHMATD JIEKTPOHHbIE Naphbl.

C uensio nonyuenus GeH301KapOOHOBBIX KHCIOT (bKK), B uactHOCTHM
MUPOMELTHTOBOR  KHCIOTHI, OKHCISIH  TONYYeHHble TEPMOMNpPOAYKTHl M
HCXOAHLIA yronib. OKHC/IEHHE IPOBOIMIN 1BYXCTYICHYATO — A30THOH KHCAOTOIN
K [HNOXI0PHIOM HATPHS.

Conepixanne GeH30IKapOOHOBBIX KHCIOT B CMECH NoAUKapOOHOBBIX
KHCIOT —ompenenaan ¢ nomouwbio IDKX ux mMeTunossix 3¢upor Ha
xpomartorpade «Xpom-41» u GymaxHoi xpomatorpapus . [Ipu rtom ycraHos-




IeHO, 4TO BbIXOA BeH30nxapOCHOBBIX KHCIOT BO3pacTaeT B PANY OKHCIEHHS
300-700°-noro TepmonponykTa, 6eH30nTETpa-, NEHTa- H reKcakapGOHOBbIE KHC-
NOThl MOIyT cocTaBiath Gonee 70% ot cymMb! GeH3051kapGOHOBBIX KHCIIOT.
['pynnoBoit cocTas KHCHOT, OnpeneneHHblii B OKCHAaTe, MONYHYEHHOM M3
tepmoofpaboranHoro  u  TepMmouaTtanuTHyecku  obpaboranHoro  yris,
Npe/icTaBjieH Ha puc. 1.

Buixo0d, %

” Puc.1. I'pynnosoii cocras [TKK

----- 6e3 xaranusaTopa;

-0-0-0- ¢ nobasnennem 2% AlCl;:
| — nuxap6oHoBble;

2 — tpukap6onoBbie;

3 - terpakapboHOBbIE;

4 - 6ensonnerrtaxapboHOBas;

5 - MennuWTOBas KHCJIOTHI.

%

22

(% 1

U3 puc.l BraHO, uTO BBIXOZ OGEH30MreKCa-, NeHTa- ¥ TeTpakapboHOBLIX
KHCTIOT MOBBILAETCS W3 YIS, NOABEPrHYTOro TepMoobpaboTke B NpUCYTCTBHH
2% AICly , xoTopbi#i OKa3biBaeT 0COGEHHO 3aMeTHOe BMSHHUE Ha MOBbIIIEHHE
BBIXO/J1a MEJUTKTOBOM KucaoThi ¢ 18 no 28-30%. '

Beixoa GenzonmeHTakapboOHOBOH KHCIO1! MakcHManeH u3 600°- Horo
nonykokca, nonyyesHoro B npucyrcreun AlCl; 3atem pesko namaer.

Cpenn TeTpakapGOHOBBIX KHCNOT B COCTaBe OKCHZara npeobnanaior
MUPOMENINTOBAS H MEWIOpaHoBas KHCNOThl, HX BHIXOX MaKcHManen W3
TEepMONPOAYKTOB C collepXaHHem yrnepona 87-88% i HECKONIEKO CHHXAeTCH ¢
ero nosbilenyeM. Boixoa NPEHHTOBOH KHCIOTh HeGobLIOH, He Bbile 1,5%.

B okcuaare W3 TPHKapGOHOBBIX KHCIOT Goniblie BCErO TPHMENINTOBOM
kucnoTsl. Ee conepxanne makcumaibHo npu C = 88%, yOsisanne conepxaitiis
KWC/IOT COOTBETCTBYET BO3PAcTaHHIO CTENEHH apOMaTH3alHMH H YBENHYEHHIO
BbIX0A2 MHOroocHOBHbIX BKK. _ :

Jlnkap6OHOBBIE KHCAOTBI ONPEACNTAIOTCA B HE3HAYHTENbHBIX KONHHECT-
Bax, HX 6OMblUE NPH MEHBIIEM COAEPKAHUH YrIepoaa B TEPMONPOAYKTE.

CrienosartebHo, YHCIO KapOOKCHIbHBIX rpynn B GensonkapboHOBbIX
KHCAOTAX YBENHYHBAETCH C MOBbillieHHEM 00yrIepOXEHHOCTH TEpMONpOAYKTa
BCIEICTBHE yBeTHYeHHs CTeNeHH apoMaTH3auny. HesHayuTeNbHOE CONepXaHHE
6eH3ONAH- M TpHKapGOHOBBIX KHCHOT CBHIETENbCTBYET O MONyHeHHit
BHICOKOKOH/ICHCHPOBAHHBIX CHCTEM B  MPOLECCE  TEPMOKATANHTHYECKOH

MOAVGUKALAY YIS,

[MpoMennuTOBas KMCIOTa CcpeaH obpasyrommxcs GeH3onKkapGOHOBBIX
KHCNOT cocTasiseT Bcero 4-5%, mno3ToMy nepel HaMmH cTosAna 3ajaya
ysenuuuTh Bbixol [TMK u3 cymmsi [IKK, ucnonb3ys peakuuu AeruapaTally 1
1eKapOOKCUNMPOBAHHS OEH3OJMEHTa - U IeKCaKkapOOHOBBIX KHCIOT, 2 Takoke
JUCTIPOTIOLIMOHMPOBAHHS IPYTHX TETPaKapGOHOBBIX KHCIOT.

TepmogecTpykuus GeH30/ikap6oHOBLIX KHCIOT

Ha aBTOMaTH3MpOBaHHOM yCTAHOBKE H3yY€Ha peakuHs JernapaTalud M
nexapbokcuauposanus Bcex 12 BKK npu TepmuueckoM pasnoxeHHH B
OMHAMUYECKOW aTMochepe YHCTOro CyXoro as3oTa, ¢ OJHOBPEMEHHbIM
XpomatorpapHyeckuM aHaIM30M ra3006pa3HbIX MPOJYKTOB Pa3TOXeHHU.

[TpoBeneHHble JKCMEPHMEHTAbHbIE HCCNENOBAHHA MOKa3alH, WHTC
OeH3oiHas, H3o(pTaneBas H TepedraseBas KHUCIOTBI MPH TEPMHYECKOM
pa3nokKeHUH BO3roustorcs, octanbHbie BKK noaseprarorcs mermapartauuu H
1eKkapOOKCHIIHPOBAHHIO, Mpollece TepMHueckoro pasnoxenus bKK nporekaer 8
Hecko:IbKO cTaaumii. [lpouecc neruaparaulié MPOMCXOAMT MpH 6oslee HH3KHX
TeMnepaTypax, 4eM [1eKapOOKCHIHPOBaHHE, W B Cly4Yae KPHCTAUIOIHAPATOB
OCYLUECTBAAETCH B 2 CTYMEHH.

TemnepaTypHbiif HHTEpBal NPOLECCa TEPMHYECKOTO Pa3NOKEHHA MOXKET
ObITb OTHOCHTENBHO Y3KHM HIIH OXBaThIBaTh AOBOJBHO HIHPOKYIO 0OnacThb
TeMIeparyp.

(dranesas, TPUMEIHTOBas, TIeMUME/UIHTOBaS M [TUPOMEIUTHTOBAs
KHCI0ThI B mpenenax Temneparyp no 400°C nernapaTupyioTca H KOHEHHBIM
NPOAYKTOM UX TEPMUYECKOTO PA3NOKEHUA ABNSIOTCA aHTMIPHIRL

[lpu HarpesaHnu MennoQaHOBOH, PEHUTOBOH, TPHME3IUHOBOM, MEHTa-
KapOOHOBOH M. MEJTHTOBOH KMCIIOT Hapsiay C PeaKuMsMH AETHAPATALMH U Je-
KapOOKCHIMDOBaHHSA  TMPOTEKAaeT DeaKUMs  MNOJHKOHAEHCAIHH, O YeM
CBU/IETE/ILCTBYET HAJIHUHUE TBEPABIX OCTATKOB Pa3/IOKEHHS.

Ha puc. 2 npenctasnexsl kpHBbie 3aBUCHMOCTH CKODOCTH AeKapOOK-
cuamposanus bKK ot temnepatypsi. Mx cpaBHeHue nokassiBaert, 4TO ¢ yBelu-
YEHHEM OCHOBHOCTH KHCIOT MAaKCHMYM HX JeKapGOKCHIMPOBAHHS COOTBETC-
TByeT Gosee BhICOKMM TemneparypaM. [lpu Tepmudeckom paznoxesuu BKK
MOIYT NpOTEKaTh KaK PeakUMH BHYTPHMOJIEKYNSAPHONH AerupaTauuy, Tak H
MEXMOJIEKY IS PHOIA. '

Ha »>ToT npouecc oka3biBaeT BAMAHME' OCHOBHOCTB KHCIOT ©
MECTOPAcoI0KEHHE B HHX KapOOKGHABHAIX [Py,

Tepmuueckoe painoxenue cMecH KHCIOT B obnacTu Temneparyp 280-
340°C B cpeae MHEPTHOIO ra3a BeleT K OOPA30BaHINIO CAEAYIOUWHX NPOAYKTOB:
H-0. CO,, ananruapuna NMMK (JATIMK) 4 Tepaoro ocratka.
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Puc. 2. 3aBucumocts 25 /1
CKOPOCTH Jlekapbokcu- b
nuposanys BKK ot i !
TEMNepaTyphl: {5 1
1 - TpuMe3snHOBas; '
2 — Mennodanosas; =
3 — nenrakapboHoBas; as]
4 - mennuTOBan
KHC/IOTBI. 400

Monyuense n#pomMesINTOBONH KHCIOTHI

B cB3u ¢ nocrasnenHod 3anaueit cymma TTKK Hcnonb3oBawa ans
NOMYy4YeHHs MUPOMEIUTHTOBOH KHCNOThl. [Ing aroro 30 yacteit [TKK cmewmnBany
¢ 70 4acTAMH NeM3bl WIH YHCTOrO MECKAa W CMECh MOABEPTani TEPMHYECKOMY
Pa3s’fioXEHHIO B aTMOC(epe HHEPTHOTO ra3a — aproHa (CYXOro ¥ ¢ NapaMu Bobi)
B uHTepBane Temnepatyp 280-340°C npu cxopocTH nombema TemilepaTypst 3-
7°C ¥ H30TepMHYECKOH BBIAEPXKH B Teuekne 15-45 mun:

TIlpu m3yuenun 3arucumocTd Bhixona IIMK ot Temneparyphi, ckopocTy
MOABEMA TEMIEPATYPbl M BpPEMEHH H30TEPMHUYECKOH BBIAEPXKH Oblno
yCTaHOBJIEHO, 4TO HaubonbwHi ee Beixon (45,3%) nocturaertcs npu
Temnepatype 330°C, ckopocts 5°/mMun. JanbHeiiliee noBbileHHe TEMNEPATYPbi
M BpEMEHH BBIIEPXKKH HE TMPHBOAHT K YBENHYEHHIO  BLIXCAE UENEeBOIO
npoaykTa. 3TO CBA3aHO C TeM, 4TO Gonee BLiICOkas TeMnepaTypa cnocobeTByeT

ofpa3oBaHHI0 NMPORYKTOB rnyCokoH AECTPYKUMM KHCNOT. BBenenue B 30Hy
peakuMy nNapoBR BOAK, OONANAOWIMX 3HAUHTENBLHOH  TENIOEMKOCTHIO,
NPEeNOTBPAlacT BO3HHKHOBEHHE MECTHBIX NEPErpeBoB H  INpOTeKaHHe
HEXEenaTeNbHbIX MPOUECCOB AECTPYKUHH HAH KOHAECHCAUHH, TEM CaMbiM
yBenuuHBas BbIxoa auaHruapuaa [TIMK.

MK nony4any ruApoIH3OM €e AHaHTHAPHIA BONHBIM PaCTBOPOM
conaHoi kucnotsl. 3aBucumocTs Beixona [IMK ot ycnosuit nonyuenus
TEPMONpPOAYKTa (TEMNEPaTypa Harpesa H KOIHYECTBO KaTanu3aTopa) H
TEPMHYECKOr0 pa3NoXeHHS CMECH KHCJIOT (TeMnepaTypa ¥ CKOpOCTL Harpesa,
BPEMS H30TEPMHYECKOH BIAEPIKKi) TOKa3aHa 8 Tabn 3, M3 KOTOPOil BUIHO, 4TO
NpH TEpMOKATaNHTHuecKoi 06paboTke yras co3anaioTca ycnosif s Bosie-
YeHHs NPOAYKTOB pacnaia B PEAKLHH NOJHMEPH3aLHH H NOJIMKOHAEHCALWH, B
pe3ynbTaTe 4ero 3HaYHTEeNbHO YBEHYHBAETCA KONHYECTBO apOMAaTHHIECKHX
CTpPYKTYP, cniocoGHsIx oxucasTees a0 BKK.

Tabnuua 3
Brixoa MUPOMEIUIMTOBOH KUCOTH! B 3@BHCHMOCTH OT ycnosu#, %

[MponyxT [1pono/KHTENLHOCTD BBIIEPKKH Ctenens repmoobpaboTku yris:
pasnoxenus [TKK mpu 330°C- 30 | 640°C, B npacyrcTeus 2%
MHHYT CO CKOPOCTLIO Harpesa KaTanH3aTopa
5°/muH
Crenens Tep- Conepxanue | CkopocTs [Tponomxutens-
M006paGoTKH KaTaiW3aTo- | Harpema pano- HOCTB BRUIEPXKKH,
yrns, °C, 8 pog, %, npH wenus [KK, MHH
npucyTcteun 2% | creneny Tep- * | °C/MuH :
KaTan®3zaropa moobpaboTku T
yraz 640°C __‘
600 | 640 [700 [1,5]120(25]3 S 7 1S {30 |40 |
Hcexonnmlii 58 (58 (49 (44 |58 5.2
yroJis !
l Tepmonpo- | 18,1 | 18,2 1205 20,6 [ 20,6 | 18,5 | 18,2 ]20,6 | 19.5
| AYKT f
{ Tepmonpo- | 393 453 |42,8 42314531453 144,1 {453 {442 | 41,4 {453 453 |
| AYKT € 1
L AICH ;
| Tepmonpon | 37,3 [43,6 | 41,4 | 404|436 [ 436 140,6 | 43,6 (41,6 39,3 43,6 |43,6 |
| ykr ¢ ZnCl, |

[Tpu 2TOM BBIXOI MHPOMENTUTOBOM KHCIOTH yBeNTH4YMBaeTCA B 8 pa3 no

CpaBHEHHIO C BBIXOAOM ee U3 HCXOAHOro yras (pHc. 3).

Paspaboraunsiit Hamu MeTon nonyudenus [IMK HenocpencTseHno U3 CyMMbl

[TKK, xoTopsiit HCKMOYaeT NIPUMEHEHHE TOKCHYHBIX OPraHW4eCKHX pacTBOPH-

Tenei, 3HauuTeNbHO ynpouaer Beiaenenue [IMK co crenensio yncrors 99,8%.
= Bsexod, %. ¥

Puc.3. Beixomx nupomen-

JIMTOBOH KHCNOThI B 3a-

BUCHMOCTH OT YC/IOBHKI

npouecca.

----- - U3 TepMONpPOAYKTa
Harpetoro 6e3
Karanusaropa )

— - ¢ 2% AlCl; A INE

Bpews Bribepresu:
30 maxn.
20 mgn.
10 mruss

t Tepmoniia
yras , °C

s

Beixoa [IMK ysennuusaercs ¢ 5,8% u3 ucxoauoro yras no 45,3% us
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TEPMONPOAYKTA, MIOMYYEHHOI'0 B IPHCYTCTBUY 2% AIC],

Muausunyansrocts [IMK nontsepxnena metonamu XpoMaTtorpapuu,
HUK-cniekTpockonuu, anemesTHOrO ananm3a, OnpeNiener s TeMnepaTyphl
MJIaBJIEHHR U KHCIIOTHOIO YHCHa.

Cunres u cBoiicTsa NPOH3BOAHBIX ﬂHpOMeJ]ﬂHTOBOﬁ KHCJI0ThbI

Tlpou3ssontsie 6en30nkap6oHOBBIX KHCIOT, B TOM 4HCNE M NHPOME-

MMTOBO#H — 3QHPbI, aRHTHAPULI, a30TCOAEPXKALLHE AHATOIH, HAXONST LIHPOKOE
NPUMEHEHHE B Ka4eCTBE HCXOLHOTO ChIPBS B MPOM3BOACTBE JIEKAPCTBEHHL'™
npenapartos, KpacHTeneH, TepMe-, PaIHalIHOHHOCTONKHX NOIMMEPOB H Ap.

C uensio pacumpenns 3HaHuil o cBoiicteax [IMK ® ans HaxoxzeHHs
NyTeH 1IPAKTUYECKOro NPUMEHEHHS CHHTE3MPOBaHb! HOBbIE €€ a30TCOAepKallHe
NPOU3BOAHbIE.

Ilis cuntesa N-nNpoM3BOAHBIX HCMONB30BaNM TETPAXJIOPAHTHAPHA H
TeTpameTunoseli 3¢pup MK, nonyueHHsie Ha OCHOBE cleayOWMX PeaKLHmii:

0
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CHHTe3 aMUIOB THPOMENINIMTOBON KHCIOTHI

Jnig cuHTe3a aMKUNOB HaMu BrepBhle Obln HCN0Nb30BaH MHOTOOCHOBHbIH
anuTHpyromm#i areHt — terpaxnopanruapui NHNMK (TXATTMK).

lpeaBapuTenbHbIMH HCCNENOBAHUAMM BbISBJIEHA CJIOKHAR 3AaBHCHMOCTH
manmoneiicteus TXATIMK ¢ 3ameumeHHsIMM aHWTMHA OT pana (akiopos.
Mo3TOMy C Henbio ONTHMH3AUMM KaK BHIXONA LENEBBIX NPOMYKTOB, TaK ¥
YCROBHH npoLecca NpeBpallieHni HlydeHa KHHETHKa PeaklHy aUHIHPOBaHHA
SHMJIHHA H €r0 MN-3aMelIeHHBIX TNPOH3BOAHLIX ~ (N-QeHHUNeHAMaMHR, ni-
METOKCHaHWMIMH, N-OpOMaHWAMH H N-HHTPORHWNHH) TETPaxIOPaHTHAPHIOM
[IMK B NpHCYTCTBHH 3KBHMOJISIDHOTO KONM4YECTBa NMHpPHAHHAZ Ha Kapbok-
CHABHYIO TpYRMy, T.¢. 4 Mons nupuaxHa Ha 1 mons TXATIMK.
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Bsuay TOro, NTO peaxuus no.nyqemu 8MHAOB NPH KOMHaTHOH TeM-.

nepaType nporexaer oucHb GbICTPO, OnpeaeneHHe KOHCTaHThI CKOPOCTH peak-

uur  nposoamnu npu  0-5°C ¢ HMCNONb3OBaHMEM ManbiX KOHIEHTpaUWi

PeareHToB.
KOHTposit 332 XOA0M peakini COCTOSA B MEPHONMYECKOM OMpeaeneHHH

konuuecTBa ofpasyroweroca amuaa. CyMMapHbIA MOPAIOK  peakumy,
onpenenennsii no merony Baut-I'ogpda, pasen msym. KoncTanta ckopocTH
peakiuMH allMIHPOBaHUA PacCuHTaHa 110 YPRBHEHHIO BTOPOro NOpsiKa:

4 {a-c)
" T a-c'’
KuHeTnueckue nansble peakuunm aunnuporanns amuuop TXATIMK npuseners
B Tabn. 4
Tabnuua 4.
KOHCTaHTa CKOPOCTH peakiliy alHInpoBaHns aHWIIHHA
H €r0 MPOH3BOAHBIX. N
Bpems AMHHbBI
CCK
o n-peHnnes- N-METOKCH- AHUIHH n-6poM- . | N-HHTPO-
ANaMHH AHHJIHH AHKITHH AHNINH
%"“ K % K % K % | K | % | K | %
300 2,97 89,9 2,21 86,9 1,12 77,1 | 0,62 | 64,9 | 0,23 | 41,2
600 292 | 946 | 2,i5 | 928 094 | 848 {052 757923 | 580
1800 2,87 | 98,1 | 2,10 | 975 092 | 94,3 | 949 | 893 | 0,22 | 790 |
3600 2,75 | 990 | 2,00 | 986 087 | 9691040 ] 93,5 021 | 8838

K — KOHCTAHTa CKOPOCTH peakuuH (n/Mols c.), % - BBIXOZ aMHAOB.
[psmonuHeHbIfi XapaKTep KPHBBIX 3aBHCHMOCTH y6uinn  o6paTHoi
pennunnnl xoHuentpauux TXAIIMK oT BpeMeHH CRYXHT NOATBEPKACHHEM
TOMY, 4TO PEaKu¥s aLUWNBPOBAHUS AMHHOB MHOTOOCHOBHBIM EUHJMPYIOIIHM

areHTOM MONYHHAETCS YPaBHEHHIO BTOPOro nopsaaxa (puc.4).
COrnacHoO MONYYEHHbLIM PE3yAbTaTaM, YCTAHOBNEHO, YTO OCHOBHOC

KONMYECTSO NponyKTa peakuni ofpa3yeTcs B nepsbie 10 MuH. npouecca.
Lio?
c

Puc. 4. 3aBucumocTb yObUH
06paTHOMH BENHHHHB! KOHUEH- . %
tpaunn TXAIIMK ot Bpemenn
np# B3aHMONEHCTBHH C:

I — n-QeHnneHInaMHH,

2 - NI-METOKCHAHMUIIHH, ‘
3 — aHMNIHH, 4 — N-OpOMaHUIHH, o~
S — N-HHTPOAHW/IHH.
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