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HccnenoBaHo opmupoBaHue HEPTIHOTO OcaaKa B BHICOKONapauHUCTON HeDTH B IIPUCYTCTBUM KapOo-
HOBBIX U Ha(TEeHOBBIX KUCIOT. [ToKkazaHO BIUsIHME KOHIIEHTPAILIMU U COCTaBa KMCJIOT Ha MPOoLecC MHTMOU-
pPOBaHUS OcanKa v colepkaHue B HeM mapaduHoB, cMoJ U acanbTeHOB. B cocTaBe ocankoB, MOJTyYeHHBIX
u3 He(TH ¢ mo6aBKaMU KUCJIOTHBIX PEareHTOB, MTOBBIIIAETCS KOJMYECTBO JIETKUX H-aJIKAHOB U CHUKAETCS
IoJ1s1 6osiee BBICOKOMOJIEKYISIPHBIX YTJIEBOAOPOIOB. B cocTaBe cMO 0cankoB, MOJYYeHHBIX ¢ J0OaBKaMM
KMCJIOTHBIX peareHTOB, CHUKAeTcs cofepxaHue anudaTuieckKux (parMeHTOB M KapOOKCWIILHBIX TPYITIT U
Bo3pacTtaeT Ko3(hULIMEHT apOMaTUYHOCTU. AcanbTeHbl B OCaKe XapaKTepU3YIOTCsI CHUXKEHUEM COMIep-
JKaHUsI apOMaTUYECKUX CTPYKTYP U KapOOKCUIJIBHBIX TPYIIIL.
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BBEAJEHUWE

OTnoxeHue TBepaoi pa3bl HA MOBEPXHOCTU HE(D-
TENPOMBICJIOBOTO  O00OpyIOBaHUS TIpu  AOOBIUE,
TPAHCIIOPTUPOBKE U XpaHEHUU ChIpOi HedTU mpu-
BOIUT K TEXHUYECKUM IpobieMaM U 3KOHOMUYe-
CKUM TIOTepsIM JJIs1 He(TerazoBoii MpOMBIILLIEHHO-
ctu. KonmyecTBo 1 cocTaB HEPTSIHBIX OCAIKOB OIpe-
IEJSI0TCS  OUCIEPCUOHHOM Cpedoi, IUCIEPCHOM
¢azoit HeTU M BHEITHUMU YCIOBUSIMU. TepMmonu-
HaMUYeCKOe PaBHOBECHE MEXIY BbICOKOMOJIEKYJISIP-
HbIMU KOMITOHEHTaMU, TaKMMU KakK acdajabTeHbl,
CcMoJIbl M TlapadUHbI, SIBIASIETCS BaXKHBIM IapaMeT-
POM CTAOMIILHOCTH CBIpoit HedTH. Kak TOIbKO paB-
HOBECHE HapylaeTcsl U3-3a UBMEHEHUI TeMIiepaTy-
pbI, JaBJIEHUs U cocTaBa He(THU, YMEHbIIAeTCsl pac-
TBOPUMOCTb BBICOKOMOJIEKYJISIPHBIX TapacUHOB.
DTO NMPUBOAUT K CHUXKEHUIO TEMITepaTyphbl UX MOSIB-
JICHMS 1 OTJIOKEHUSI Ha TBEPAbIX IMOBEPXHOCTSX [1].
Crabunmmsanust HadaJbHOM CTaguM poCTa CYOMMK-
POHHBIX KPUCTAJLJIOB IMapacuHOB MOXKET ObITh CBSI3a-
Ha ¢ afcopO1ueit achaabTeHOB Ha UX IIOBEPXHOCTH [2].
@dopmupoBaHue MOJIEKYJISIDHBIX KOMIUIEKCOB “ac-
danbTeHbl—napad@uHbl” MPOUCXOAUT 3a CUET MEX-
MOJIEKYJISIDHEIX B3aumoneiictBuii. B padore [3]
OOBSICHSIOT NPUCYTCTBUE acdalbTEHOB B OCalIKax
CJIENCTBUEM OKKJIO3UM HedTSHOTO (iouma Kpu-
crayusyloieiicst ¢gaszoii napaguHoB. ComepxkaHue
acdanbTeHOB B OTJIOXKEHUHU MOCTOSSHHO YBEIMYMBa-
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€TCSI C TCUEHMEM BPEMEHM M B KOHEUHOM UTOIE J0-
CTUTAET B HECKOJIBKO pa3 OOJIBIIETO, YeM B UCXOTHOM
HedTu. AcdhaabTeHbl, 3aXBauyeHHBIE OTJIOXEHUSIMU,
MMEIOT 0oJiee BBICOKYIO MOJSIPHOCTh M MOJIEKYJISIP-
HYyIO Maccy, yeM achalibTeHbl, IepBOHAYaIbHO MPU-
CcyTCcTByOIIME B HeTH [4].

OIHUM U3 CIIOCOOOB IIPEIOTBpAllleHUSI MHTEH-
CHUBHOTO oOcagkooOpa3oBaHUS B HedTU SBISIETCS
MpUMEHEHE WHTUOUPYIOLIMX Tpucaaok. MHruou-
TOpPaMU BBICTYIIAIOT IOBEPXHOCTHO-aKTUBHbIC BEllIe-
CTBa C AJKUJIbHOHM LIENbIO U TMOJSIPHOMN TOJIOBKOIA;
OpraHUYeCcKre KUCJIOThI C KUCJIOTHOM IPYIINON, Mpr-
COEIMHEHHOM K apOMaTUYeCKOMY KOJIbIY; KapOOHO-
BbI€ KHCJIOThl. MeXaHu3M AEMCTBUS MHITMOUTOPOB B
psiae paboOT paccMaTPUBAIOT C TOYKU 3PEHUST UX BIIU-
STHUSI HAa KpUCTautM3auuio napaduHoB [5]. Hemnpec-
COPHO-MOIUMUIIUPYIOIINE MPUCAAKUA MPUBOAAT K
KOHLIEHTPUPOBAHUIO B OCAaJIKe BBICOKOMOJIEKYJISIP-
HBIX napauHOB, 6oJjiee MOJISIPHBIX CMOJIUCTBIX KOM-
TMTOHEHTOB 1 ac(aTbTEHOB.

MHrubuTtopsl MOTYT TaKXKe CTAOMIM3UPOBATH ac-
¢anbTeHBI, B3aUMOJENCTBYS C HUIMU, CHUXKAasl CTOJIK-
HOBEHMsI MOJIEKYJ U IIpeloTBpallasl arperaiuio.
Hexkoroprle aBTOpHI [6, 7] CUMTAIOT, YTO AMCIIEPIU-
poBaHHbIe achaIbTeHOBBIE arperaTbl He BCEraa Mo-
T'YT CHU3UTh UX OCaXKICHUE.

B mocnenHue roapl MOSIBUIUCH PabOTHI, HATIPU-
Mep [8—10], cBMAETENLCTBYIOIINE O COBMECTHOM IS -
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Puc. 1. UK-criekTp KoHIIeHTpaTa HapTEHOBBIX KHUCIIOT.

CTBMM MHTUOUTOPOB napaduHOB 1 acPhaibTEHOB Ha
MpOoIIeCC 0CaaKooOpa3oBaHUsl, TIPU KOTOPOM U3Me-
HSIIOTCSI XapakKTep KpUCTaIu3auuu mnapaduHa U
Mopdonorus kpucramioB. Hanbomnee apdekTnBHBIC
WHTUOUTOPBI YMEHBIIAJIM CPEIHUIA pa3Mep arperv-
pOBaHHBIX acdanbTeHOB Ha 58%, 4TO CBSI3aHO C Ha-
JINYMEM B COCTaBE UHTMOMTOPOB apOMATUYECKUX Be-
IIECTB U IOJAPHbBIX KHMCIIOTHBIX I/I/I/IJ]I/I CIIMPTOBBLIX
GYHKIMOHAIIBHBIX IPyIIN. biarogaps kucioTHo-11e-
JIOYHBIM B3aUMOJAECHCTBUSM ITPOUCXOIUT yMEHBIIIE-
HHUE pPa3MepOoB arperatoB achajlbTeHOB.

Iems paboThl — MCCcIenOBaHME BIMSTHUAS KUCIIOT-
HBIX peareHTOB Ha (h)OPMUPOBAHUSI OCATKOB B BHICO-
KornapaduHUCTO HEPTH.

OKCITEPUMEHTAJIBHAA YACTb

OO0BEKTOM UCCIea0BaHMS SIBJISLIaCh BBICOKOMNAapa-
¢duHucras HedTh OCTAHMHCKOIO MECTOPOXKIEHMUSI.
Dusnko-xuMHUIecKast XapaKTepUCTUKA: TNIOTHOCTh —
867 kr/m3, Temmeparypa 3acTeiBaHusa +7°C, comep-
KaHue rapaduHoB 8.5 Mac. %, cMonucTo-acdabre-
HOBBIX BelecTB 14.9 mac. %.

B kauecTBe KMCIIOTHBIX PEareHTOB UCIOJIb30BAIU
KapOOHOBBIE KUCIOTHl JaypuHosyo C,,H,,0,, mu-
puctuHoByo C,H,;0,, neHTanekanonyto C;sH;,0,,
creaprHOBy10 KucioThl CsH;40, (4., mpousBoauTesb
Kwurait) B koHuenTpauuu 0.03 mac. %. KoHueHnrpar
HadTeHoBbIX KuciaoT (KHK), monydyeHHbIl 13 Heh-
TU JBYXCTYNEHYATOU BKCTpakliMeil BOIHO-CIUPTO-
BbIM PAcTBOPOM €IKOT0 HaTpa, BBOJWJIN B KOHIIEH-
tpauuu 0.01, 0.02, 0.03, 0.04. Xapakrepuctuka KKH:
MM — 280 y.e., kuciotHoe yuciao — 84.8 mr KOH/T,
crpykrypHas dopmyna C,H,, _,0,, rne n — 15-20.

B MK-criektpe KoHIIeHTpaTa Ha(pTEHOBBIX KHC-
JoT (puc. 1) XxapakTepuCcTUIECKUE TTOJIOCHl COOTBET-
CTBYIOT CTPYKTYPHBIM Ipynmam: 1700 cm~! (C=0-
rpymma); 1460—1470 cm~' u 1370—1380 cm~! (xoneba-
Huss C—H-cBSI3M B METWIEHOBBIX M METUJIBHBIX
rpynmax); 940 cM~!' (upoxas mosoca gedopMary-
OHHbIX KoJjiebaHuii —CH, B HapTeHOBBIX LIMKIaX);
1292 cm~! (—=C—0); 3500—3000 cm~! (cBsa3aHHaAsa —
OH-rpynia). Tlojockl MOMIOMEHUSI ¢ MAaKCUMyMa-
Mu 2853 1 2954 cM~! COOTBETCTBYIOT BaJIEHTHBIM KO-
nebanussM C—H-cBsa3eit METUIbHBIX U METUJICHOBBIX
IpYIIII.

KonmmyecTBeHHYIO OIIEHKY IIpoIlecca 0CagKoo0-
pa3oBaHUsl OCYIIECTBIISUIM Ha JlabopaTOpHOI ycTa-
HOBKE METOJOM XOJIOJHOTO CTEpXKHs. YCTaHOBKa
COCTOUT M3 TEPMOCTAaTUPOBAHHOTO CTaJbHOTO ITH-
JIMHOpPA, TIOTPY>KEHHOTO B TepMETUYHBIN TepMocTa-
TUPOBAHHBIN COCYHA, COIepKallluil ucciaemyeMblii
o6pa3elr. TeMmepaTypHBIi peXuM IIpoitecca GopMU-
pOBaHUS OTJIOXEHUU MOAOUpPAJICSI C YYEeTOM TEM-
rnepatrypbl 3acThbIBaHUSI aHAJIU3UPYEeMOTo obOpaslia.
B xome skcnepuMeHTa aHAIM3UPYEeMYIo TTpo0y B Tep-
METUYHOM CTaKaHe TEPMOCTATUPOBaIU 1 4 IIpU TEM-
neparype 25°C, TeMmIieparypa CTajJbHOTO CTEPKHS —
12°C. KonuuecTBO ocamka Ha CTepXKHE OIIpeIessi-
JIOCh TPAaBUMETPUYECKU.

ConepxaHue achajlbTeHOB, CMOJI B HeDTsIX U
HeDTIHBIX OCamKax OIpeneisuii MEeTOIOM aicopo-
LIMOHHOI1 XpoMaToTrpadru Ha OKCUIE ATIOMUHUSI CO-
macHo ASTM D2007, nmapachMHOBBIX YIJIEBOIOPOIOB
(IT) — mo ASTM E1519.

AHaJIn3 cocTaBa MacJIsSTHOM (hpakKiMy B HEPTIHOM
0CaJIKe BBIMOJIHSJICS HA XpOMaTO-MacC-CIIEKTPOMET-
pudyeckoM Kommiekce Trace 1310/TSQ 8000 EVO
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Tab6muna 1. BausiHue CTpyKTYypHBIX XapaKTepUCTUK M KOHIEHTpalMu KapooHoBbIx KucioT 1 KHK Ha nHrubuposaHue

HedTIHOTrO ocaaka

Conepkanue, Mac. % Ha 0cagoK
Pearenr KonmyecTtBo ocanka, mac. %
macia CMOJTBI acdaabTeHbl
bes pearenrta 33.0 28.9 3.2 1.1
0.03% C,H,,0 31.0 26.9 3.0 0.9
0.03% C4H,50, 29.5 25.7 3.0 0.9
0.03% CsH3,0, 22.5 18.8 3.0 0.6
0.03% CgH560, 18.1 14.7 3.0 0.5
0.01% KHK 28.0 24.3 2.7 0.9
0.02% KHK 26.1 22.7 2.6 0.8
0.03% KHK 18.5 14.5 3.4 0.6
0.04% KHK 21.8 18.5 2.6 0.7

(Thermo Fisher Scientific, CIIIA). YcnoBusi: KBapiie-
Basl KalmWUIsIpHAas KojioHKa 7G-5MS ¢ HenoaBM:K-
HOi1 (a3oit Ha ocHOBe 5% nudenun / 95% numern-
MOJIMCUJIOKCAH, Temreparypa ucrnapurens — 310°C,
TeMITteparypa TpaHcdepHOit TUMHUM K Macc-CIeKTPO-
MeTpy — 300°C; nporpaMMa TEpMOCTaTUPOBaHUS KO-
soHku — oT 60 mo 310°C co ckopocthio 4°C/MUH,
BBIIEpXXKa KOHEYHOM TemriiepaTypbl 40 MuH. Macc-
XpOMaTOrpaMMbl PETrUCTPUPOBATIUCH IO OOIIEMy
nonHomy Toky (TIC) B nmamazoHe Macc otT 45 1o
550 a.e.M.

Perucrpanuio MK-cnekTpoB achaibTeHOB U CMOJT
npopoauau Ha UK-®ypbe-cniekrpomerpe Nicolet-5700
B TabneTkax KBr B coorHomernnn 1: 300. ITo pe3yis-
tatam MK-cnekTpocKonum paccyuTaHbl CEKTPaslb-
Hble Ko3(hdUuIMeHTh M1 achalbTeHOB, Mpea-
CTaBJIsItolIMe cO00 HOPMUPOBAHHBIE OINTUYECKUE
TJIOTHOCTU MOJIOC NomtoleHust: D g0/ Dyags — COOEP-
JKaHUE apoOMaTUYECKUX CTPYKTYD, D;ys/Disgs — conep-
XKaHue napaUuHOBBIX CTPYKTYD, D75/ D350 — comep-
JKaHUWe JJIMHHBIX TapadUHOBBIX Lenei, D 350/ D ags —
KO3 (GUIMEHT  pPa3BETBJIEHHOCTU  (CoaepKaHue
CH;-rpynmt), Dy7,0/ D45 — YCITTOBHOE conepKaHUe —
C=0, ycinoBHOE conepKaHne HAa(TEHOBBIX CTPYK-
TYP D70/ D465, KOODOULIMEHT apOMATU3UPOBAHHO-
ctu  Digo/D7s, KoadduumeHT anudaTUIHOCTH

D720+1380/Dlé()0'

MmwukpodoTrorpadnu MacIITHON ppakIu HePTI-
HBIX 0CAJKOB MOJYYEHBI HA MUKPOCKOTIE CepUU AXio
Lab.Al (Carl Zeiss) B ipoxoasiieM ceete. O06pabOTKy
doTtorpaduii IPOBOAUIN C MOMOIIBIO MPOrPaMMEI
Axio Vision Zeiss.

PE3VJIBTATBI U OBCYXIEHHUE

KonmuecTtBo He(TSIHOTO OCanka B HeTH NP HO-
0aBJICHUM HACHIIIEHHBIX KapOOHOBBIX KUCIOT CHM-
KaeTcs ¢ YBEJIMYEHUEM JJIMHEI YIJIEBOIOPOIHOMM 1ie-
M1, TOCTUTask THTUOMPOBAHUST 0Opa30BaHUS OcagKa

XUMUA TBEPOAOI'O TOIVIMBA  Ne 2—-3 2023

Ha 45% c moGaBKO#l CTeapMHOBOM KHUCIOTHI Ha
(tabi. 1). 9P eKTUBHOCTh MHTMOMPOBAaHMS 00pa30-
BaHUs ocanka npu BBeaeHuu B Hedpth KHK 3aBucur
OT €ro KOHIeHTpauuu. MakCUMaJbHOE CHIKCHUE
KoaudecTBa ocanka Ha 44.4% wabmogaeTcd Ipu J10-
6aBke 0.03% KHK. JanbHeiillee MOBbILIEHNE KOH-
nentpauyu KHK 10 0.04% npuBoauT K yBEJIMUECHUIO
KOJIMYECTBA 0CAIKa, YTO MOXKET MPOUCXOAUTH 3a CUET
camoarperauum mojiekyn B KHK.

B Tabn. 1 mpuBeneHbl pe3yabTaThl 110 BIMSTHUIO
KMCJIOTHBIX peareHTOB Ha IPYIIOBOM COCTaB OcCaj-
koB. KommaecTtBo ocamka B HedTH IIpU ITOOABKax
KapOOHOBBIX KUCJIOT CHUKAETCSI 3a CUET YMEHbIIIe-
HUSI KOJIMYECTBA MAacCJIsTHOM (pakumu 1 acanbre-
HOB. B HanbonbIeil crerreHn MHIMOUPYIONIyIo 3¢h-
¢eKTUBHOCTh (B 2 pasa) MpOSIBISIET CTeapuHOBAas
KUCJIOTA.

Bsenenue B Hedbth KHK oxa3biBaeT BaustHuE Ha
comepkaHue BceX ppakKIii B HEPTSIHBIX OcagKax.
B o6pasiie ¢ gobaskoit 0.03% KHK, xapakrepusyro-
IeMCsI MaKCUMAaJIbHOM MHTUOMPYIOIIEil CIIOCOOHO-
CTBIO, CHITXXAETCSI colep:kaHue macell M acdanbre-
HOB, HO BO3pacTaeT KOJIMUYECTBO cMoJI (Tad. 1).

MeTonoM XpoMaTo-Macc-CIeKTPOMETPUU OIMpe-
JleJieH UHAVBUIYaTbHBIN COCTaB H-aJIKaHOB B MacJisi-
Hoit dpakuyuu. Ha puc. 2 mpuBeneHO MOJIEKYIISIPHO-
MaccoBoe pacnpeneienue (MMP) wu-ankaHoB B
ocankax. [ls1 H-aikaHOB MacJIsTHOM pakiu, Bblae-
JICHHOI 13 0CaIKOB MCXOIHOI HedTH 1 ¢ foOaBKaMM
creapuHoBoii kucioTel 1 KHK, HabmonaeTcst oumMo-
manbHoe MMP. B MMP n-ankanoB B He(pTSIHOM
ocajike, TOJydeHHOM O0e3 peareHta, MakKCHUMYyMbl
npuxonsrcs Ha C; u C,s. B ocankax, BbIIEJIEHHBIX U3
HedTr ¢ mo6aBkamu 0.03% cTeaprHOBOI KUCIIOTHI U
0.03% KHK, makcumymbl B MMP ankaHoB cMmelna-
1orcst Ha Ci; 1 Cy;. B cocTaBe napadMHOBBIX yTJIE€BO-
JIOPOJIOB B OcCaJiKaxX ITOBBILIAETCSI NOOJs H-aJlKaHOB
C,,—Cy u cHuxkaerca — C,—C;, 110 CpaBHEHUIO C
aJlkaHaMU M3 OcaJKa, MOJYyYEeHHOTO 0€3 peareHToB.
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Puc. 2. MonekyJisipHO-MaccoBoe pacripefesieHue H-aj-
KaHOB B MacJISIHOM (pakumy ocagkoB: / — 6e3 peareH-
ToB; 2— 0.03% CgH340,; 3—0.03% KHK.

I[lo nmaHHBIM cHEKTpalbHBIX KO3 OULMEHTOB,
NpUBEICHHBIX B TaOJ. 2, B MacCiSHBIX (paKIUIX
0CaKOB, BbIAEJICHHBIX U3 HEPDTU C JOOABKaMu Kap-
OOHOBBIX KMCJIOT, MOBBILIAETCS CTeNEHb aludaTuy-
HOCTH D7y + 1330/ D160, KOODPUUMEHT Pa3BETBIEHHO-
ctn anudarnyeckux ueneit Disg0/D 465 U CHIKAETCS
ycIIOBHOE conepxkaHue Ha@TeHOBBIX Dgrg/Diys U
apoMaTU4eCcKUX CTPYKTYP D go0/ D1ags- LI151 MACTSTHBIX
dpakumii B ocagkax, BBIIECJICHHBIX U3 HE(PTHU C IIO-
oaBkamu KHK, oTrmeuaeTcst 6osiee cyllecCTBEHHOE
MOBBILIEHUE CTENEHU aludaTUYHOCTU, CHUXKEHUE
YCJIOBHOI'O COJepXaHUsl HAQTEHOBBIX U apoOMaThye-
CKUX CTPYKTYD.

AHanu3 MmukpodoTtorpaduii MacisiHOU hpakinuu
ocajka, TojlydueHHoro 6e3 peareHTa, mokasai (op-

Tab6imua 2. BausiHue KUCIOTHBIX peareHTOB Ha CIIeK-
TpayibHble KO3(DGULIMEHTHI IJIsI MACISTHON (ppaKiuu oca-
KoB (110 nanHbIM MK -criekrpockonum)

HopMupoBaHue 1oI0¢ mOnIOIEHHS

Pearent D130+ 1380/ | Disro/ | Dogo/ | Dizso/
Dig1o Dyses | Disss | Diass
Bes pearenra 9.27 0.08 0.15 0.38
0.03% C,H,,0 11.8 0.07 0.09 0.55
0.03% C4H,50, 11.8 0.06 0.08 0.56
0.03% C,sH;,0, 11.6 0.07 0.09 0.57
0.03% C3H;c0, 11.0 0.06 0.08 0.61
0.01% KHK 13.5 0.05 0.06 0.50
0.02% KHK 15.4 0.04 0.06 0.49
0.03% KHK 16.0 0.04 0.06 0.48
0.04% KHK 14.5 0.05 0.06 0.48

[TPO30POBA, IOJIUHA

MUPOBaHUE CIUIOLIHONW KPUCTAUIMYECKOUN CTPYKTY-
pBI TI0 BCEMY O0BEMY C JUTMHOU NMapaUHOBBIX yIJie-
BOIOPO0B OT 23 10 45 MKM (puc. 3,a). JlobaBieHue B
HedTSIHYIO CUCTEMY KapOOHOBBIX KMCJIOT MPUBOAUT
K CHMKEHUIO B MacjIsSSHOM (paklUuy CKOIUICHUN M
pa3MepoB Tapa@UHOBBIX YIJIeBOIOPOIOB (0T 24 no
38 MKM), YBEJIMYEHUIO JOIU IEHAPUIHBIX CTPYKTYP
(puc. 3,0).

Ha wmukpodororpadusx wmacisiHol dpakiuu
0CanKoB, ToydeHHBIX ¢ gobaBkamMu KHK, BumHbI
OTJINYUS ITPY POPMUPOBAHUM KPUCTATIIMIECKUX Ma-
padUHOBKIX CTPYKTYp, IO CPAaBHEHUIO C JOOaBKaMU
KapOOHOBBIX KucJIOT. Hambonee 3ameTrHOe yMEHBb-
IIEHHE KOJIWYEeCTBa U pa3Mepa CTPYKTyp napaduHo-
BBIX YIJIEBOIOPOAOB HAOMIOmaeTCs NpU 100aBICHUN
K HedTaHoit cucreme 0.03 mac. % KHK. Ilpu atom
He HabyromaeTcsl o0pa3oBaHUE JEHAPUTHBIX CTPYK-
Typ (puc. 3,B).

dopMHUpoBaHUE CTAOWIBLHBIX 3apOIbIIICiH KpU-
CTaJLIOB IapaduHa IIPOUCXOIUT 3a CYET JOCTATOUHO
TMOKNUX MOJIEKYJ, KOTOpbIE IIPU OXJIAXKIACHUU OYdyT
pacrojiaraTbCsl napajieabHo apyr apyry. KapooHo-
Bble KMCJIOTHI JUIMHHBIMU YIJIEBOAOPOAHBIMU LIETISI-
MU BCTPAMBAIOTCS B 3TH 00pa30BaHMsl, a ITOJISIPHBIMU
(YHKIIMOHAIBHBIMU TPYIIIIAMHU IIPENSITCTBYIOT AaJlb-
HEUIIEMY POCTY KPUCTAJLIOB.

Iuknonapadunsr B coctabe KHK umeroT xecT-
Kyl0 U OOBEMHYIO CTPYKTYpY, OHM HapylamT WU
BOOOIII€ OCTAaHABIUBAIOT MPOLIECCHI 3apObIllIe00pa-
30BaHUS U pocTa KpuctayuioB. Kpucramisl, hopMu-
pyeMble C ydyacTueMm LMKJonapacduHOB, SIBISIOTCS
HanMeHee CTaOWIbHBIMU.

HUcnonb3oBanue paHHbIX WK-cnekTpockonuu
MO3BOJISIET TTOMYIUTh MHGPOPMAIINIO O CTPYKTYPHO-
TPYIIIIOBOM COCTaBe€ MOJICKY/J HE(MPTSIHBIX CMOJI, BbI-
JeJeHHBIX N3 ocankoB. ComtacHO 3HAYEHUSIM CITEK-
TPATLHBIX KOB(PPUIIMEHTOB, TIPEICTAaBIICHHBIX B
Tabjs. 3, cocTaB CMOJ, ITOJYYEHHBIX C HOOaBKaMU
KMCJIOTHBIX pEareHTOB, XapaKTepu3yeTcs 0ojiee HU3-
KUMHU  3HAQYCHWUSIMU  CTEIIEHW  anu@aTUIHOCTH
(D720 + 1380/ D1610) ¥ BBICOKUMU — KO3 DULIMEeHTa apo-
MatuuHocTtu battauapua (D4,0/D7,5) IO CPaBHEHUIO
CO CMOJIaMU U3 NCXOTHOTO OCaIKa.

I1pu yBenuyeHnM KOJIM4YEeCTBAa aTOMOB YIJIepoa B
KapOOHOBBIX KMCJIOTaX, J100aBJICHHBIX B HE(PTh, B CO-
CTaBe CMOJ OCAaIKOB, CHIZKAIOTCSI KO3((UIIMEHT
apoMaTUYHOCTU U CoOAepXaHWE KapOOKCUMIbHBIX
rpynn (Dy710/Dy465)- Hanbonee 3HaumMble M3MeHe-
HUS 3TUX KO3(PGUIIMEHTOB OTMEYaIOTCS B 00pas3nax,
MoJry4eHHbIX ¢ jo6aBkamu 0.03% cTeapuHOBOI KUC-
gotel u KHK. KoadduumeHT pa3BeTBI€HHOCTH
(D1380/D1465), XapaKTEpU3YIOIIUIA YCIIOBHOE COIEpKa-
Hue CH;-rpynin, He U3MEHSIeTCsl MO CPaBHEHUIO C
3TUM KO3(PPUIIMEHTOM JIJISI CMOJI ICXOTHOTO OcaaKa.

XapakTepucTuKa CTPYKTYPHO-TPYIIIOBOTO COCTa-

Ba MOJIEKY/ ac(aIbTeHOB, BbIIEIEHHBIX N3 OCAIKOB C
nobaskamu KHK, mana Ha ocHOBaHMM CHIeKTpajib-
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Puc. 3. Mukpodotorpadun macisiHoit dpakiu ocankos: 6e3 peareHra (a); 0.03% CgH3¢0, (6); 0.03% KHK (B).

HBIX KO3 (UILIMEHTOB, IIPeACTaBIeHHbIX B Ta0d. 4.
B acanpreHax cHmKamTCI KO3(pPUIIMEHT apoMa-
TUYHOCTH, COAepXaHUEe apoMaTUYeCKUX U KapOo-
HUJICOMIEePXKAIINX CTPYKTYP ITO CPABHEHMUIO ¢ ac(alib-
TeHaMHU UCXOIHOTO ocaaKa. MakcMMaabHOE U3MEHE-
HUE JaHHBIX CIIeKTpaJbHBIX KO3(P(HUIIMEHTOB
HaOmomaeTcsl B oOpasliax M3 ocaaka C J00aBKOI
0.03% KHK. ConepxaHue napaduHOBBIX CTPYKTYpP
Dy55/ D45, cooTHOIEHME MIMHHBIX —CH,— 1 CH;
D750/ D350, KO3 DULIMEHT pa3BeTBIEHHOCTU D350/ D465
OCTalOTCSI TOCTOSTHHBIMU B acdallbTeHaX OCaIKOB.
CnenoBaTebHO, B HE(TIHOM OCaJIKe C T0OaBKOM
0.03% KHK xoHLeHTpupyloTcs acdaibTeHBbl, CO-
JepxXalie MEHbIIe apoOMAaTUYECKUX CTPYKTYyp U
KapOOKCHUIBbHBIX TPYITII.

SAKJIIOYEHHME

1. Uarubupyolias cnocoOHOCTb KUCIOTHBIX pea-
TeHTOB NposiBigeTcs pu KoHueHrpanuu 0.03% kap-

Taomuna 3. BausiHMe KHMCIOTHBIX peareHTOB Ha CIleK-
TpajibHble KO3 OUIMEHTH CMOJMCTBIX KOMIIOHEHTOB B
ocankax (mo nranHbiM MK-criekTpockornun)

HopMupoBaHMe 10JI0C MOTJIOMEHNS

Pearent Dr30+ 1380/ | Disio/ | Dino/ | Diaso/
D610 D35 | Disgs | Diaes
Be3 pearenra 3.63 1.44 0.24 0.62
0.03% C,H,40 328 | 175 | 025 | 0.63
0.03% C,3Hy50, 324 | 172 | 023 | 0.6l
0.03% C5H3,0, 322 | 173 | 022 | 0.60
0.03% C,5H30, 319 | 155 | 0.20 | 0.59
0.01% KHK 3.24 1.72 0.24 0.63
0.02% KHK 3.23 1.75 0.23 0.65
0.03% KHK 3.33 1.59 0.20 0.64
0.04% KHK 3.24 1.73 0.24 0.65
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OGOHOBBIX KHUCJIOT C IJIMHOM YIJIEBOXOPOTHON eI
He MeHee 18 aToMOB yriiepona ¥ KOHIIeHTpaTa Had-
TEHOBBIX KUCJIOT. B HepTaHOM ocaake cHMXKaeTcs
JIOJISI MacJISTHOM hpakKiuy v ac(PajbTECHOB.

2. B cocTtaBe MaciIsIHBIX (DpaKIIMii OCAIKOB, MOJTY-
YeHHBIX U3 He(TH ¢ 10O0aBKaMU KHUCJIOTHBIX pearcH-
TOB, TIOBBIIIAETCS KOJMYECTBO H-aJIKAHOB COCTaBa
C,0—Cy u cHuxaercst — C,—C;; MO CPpaBHEHUIO C
MacJITHOM pakiyeil MCXOMHOIo ocadgka. AHaau3
Mukpodororpaduii MaciassHo (pakuuyu oOcaaKkoB
CBUIETENIBCTBYET O (DOPMUPOBAHUM B MPUCYTCTBUU
0.03 mac. % cTeapMHOBOI KHWCIOTHI AEHIPUTHBIX
CTPYKTYp, a B ipucyrctBuu 0.03 mac. % KHK — 3a-
METHOEe yYMEHBIIIEHIE KOJHMYECTBAa U pazMepa KpH-
CTaJJIOB NapaHOB.

3. B cocTaBe cMOJ1 0OCaIKOB, TIOJIYYEHHBIX C 100aB-
Kamu cteapuHoBoil kuciaotel 1 KHK B konmuyectBe
0.03 mac. %, cHmKaercd comepxxaHue anudarude-
CKUX (pparMeHTOB U KapOOKCWILHBIX TPYIIIT U BO3-
pacTtaeT Ko3dOUIIMEHT apOMaTUIHOCTH II0 CpaBHE-
HHUIO CO CMOJIAaMH MCXOTHOTO OCaliKa.

4. AcdanbTeHbl B ocanke, MOJIydeHHOM C 100aB-
kamu 0.03% KHK, xapaktepusyloTcsi CHUXXEHUEM
COIEPXKAHNST apOMATUYECKUX CTPYKTYpP M KapOOK-
CHWJIbHBIX TPYIIIT.

Taomna 4. Bnussnue konneHTpauun KHK Ha cniektpaiib-
HbIe KO3 UILIMEeHTHI ac(haJbTeHOB B 0caakax (1o JaHHBIM
MK-criekTpockomnum)

HopMupoBaHue 1osoc noniomeHus
Pearent

Di61o/D72s | Disio/Disss | Dizio/Disss
Bbe3 peareHTta 1.98 0.81 0.64
0.01% KHK 1.95 0.79 0.62
0.02% KHK 1.94 0.78 0.60
0.03% KHK 1.63 0.72 0.52
0.04% KHK 1.82 0.78 0.60
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