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VcceeioBatbl CHEKTPAIbHO-TIOMUHECIIEHTHBIE U TeHepalnonHbie cBoiictBa xpomena 3 (CAS No 52372-39-1)
u xpomena 13 (CAS Ne 52372-36-8) B pacTBOpax m TBEPAOTENbHBIX MATpUNaX. 3ydeHbl 3aKOHOMEPHOCTH MX U3-
MEHEHUil B 3aBUCUMOCTH OT CTPOEHUSI MOJIEKYJ U MEKMOJIEKYISIPHBIX B3auMozeiictBuil. [lokaszaHo, 4TO KBaHTOBBIIL
BBIXO/T (PJTyOPECHEHIIMN M3y4deHHbIX coeannennii Bbicok (0,9%). VI3ydeHHDBIE COeVHEHUS] M3TydaloT B KPaCHOM
JIMATIa30He CIIEKTPa B PACTBOpaX, IUIEHKaxX M Marpunax nojuMerunverakpuaara (IIMMA) (>600 am). Iddex-
TUBHOCTDH Npeo6pas3oBanust (KI/1) TBEPAOTENbHBIX aKTUBHBIX CPEJl Ha OCHOBE XPOMEHa 3 NP HaKavyKe M3JIydeHrneM
2-it rapmonnkun AWT-Nd*" B momepeunom Bapuante gocturaer 4%. Pecypc paGOThI CpaBHUM C Jy4IIMMH H3BECT-
HBIMH JIIOMUHO(OPAMHU, H3JIYyYalolUMI B KpacHOM [uanasoHe crekrpa (Gosee 30000 MMIyJIbcOB B OJHY TOYKY
npu nmagennn K Ha 5—10%). Jlma xpomena 13 knj mpeo6pasoBaHusl B PAaCTBOPAaX M MATPUIAX HECKOJBKO HUKE
(28 u 21%), pecypc paGoTbl TBEPAOTEJIbHON aKTHBHON CPEbl OCTaeTcsi BHICOKUM. VccieoBaHa BO3MOXKHOCTD T10-
JTydeHs TeHepalui N3yYeHHBIX COeMHEHNIT B TOHKUX TIEHKAX.

Knwouesvie caoea: TBepoTebHAS aKTUBHAsS cpejla, reHepalus, (JIyOpecIeHINs, pecypc paboThl, TOHKOILIE-

HOYHBIN Jasep; solid state active media, lasing, fluorescence, operating lifetime, thin-film laser.

Bseaenune

B mocsieHue rojgbl B Mupe JIOCTUTHYTBI GOJIbIINE
ycrexn B 00J1aCTH CO3/IaHUS TBEPAOTEIbHBIX aKTHBHBIX
HepecTpanBaeMblX JIa3epPOB Ha OCHOBE OPTraHMYeCKUX
coepunenuii. ITpuopurter B 3TOM HalpaBjleHUU, HECO-
MHeHHO, npuHajiexxut Vcnanum [1—3]. Paspaboramsr
TBEPOTEJIbHbIE AKTUBHbBIE CPE/bl, M3JyYalollie B IIH-
poKkoM Juanasone crekrpa. Hambosiee ocBoeH skesto-
3esienbiil ananason crexrpa (550—590 um). TTuppome-
TEHbI, M3Jlydyalollue B MaTpHUllaX B 3TOM JMAla30He
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crekTpa, uMeinT 3(GEKTUBHOCTh TPeo6pa3OBaAHMS
u pecypc paboThl, He YCTYHAIONIME AHAJOTUYHBIM Xa-
PAKTEPUCTUKAM PACTBOPOB. IJTOT KJIACC COENUHEHUN
6b11 cuHTe3npoBaH B 1984 r. [4], u ¢ aToro mMomenra
HAyYaJ0Ch YCIIEIIHOE CO3/[aHie Ha WX OCHOBE TBEp/O-
TEJIbHBIX AKTUBHBIX CpeJ/l MePecTpauBaeMbIX JIA3epPOB,
MIOCKOJIBKY 3TOT KJIACC COEJMHEHHI XOPOIIO PacTBOPUM
B MOHOMEpPaX, WCHOJb3yeMbIX JI CO3/[aHUS TBEPIO-
TEJTHHBIX MATPHIl, WMeET BBICOKYIO 3(PPeKTUBHOCTD
peoOpa3oBaHus Ja3epHOTO u3IydeHus u Qorocra-
6mnbHOCTh. CHUHUN W KPACHBIM AMAMA30HBI CIEKTPA
MeHee 3al0JTHEHbl aKTUBHBIME CPEaMi, HO HCCJIEI0BA-
HUsl B 06JIACTU UX CO3/IaHUSI aKTHBHO BeayTcs [S5—13].
Cosnanue TBEPAOTEJIbHBIX AKTHBHBIX CpeJl, U3JIydalo-
X B KpacHOM juanasoHe crekrpa (Gomee 600 mMm),
aKTyaJbHO B CBSI3U C pellleHreM psiia OMOJOTHYECKUX
3aJ1a4, TIOCKOJBKY 3TO U3JIy4YeHUe MOXKeT TJIyOOKO
MPOHUKATh B GUOJIOTHYECKHE TKaHW. V3aydenne Tako-
rO [MAra3oHa CIIEKTPA WMCHOJb3yeTcs B (DOTOAMHAMIE-
YeCKOW Tepanuu paka.
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B Hacrosiee BpeMsi B KpPAaCHOM [JHMAalla30oHe CIEK-
Tpa B MaTpumax wusaydaior cyabdopomaMui (A,
608 1M, kng 46%), mepunen kpacubiii (A, 618 HM,
kg 21%), pomamun 640 (., 640 oM, xmg 36%),
LDS698 (e 660 uM, kmp 21%), LDS730 (e
730 uM, kng 20%), LDS722 (A 674 uM, kg 23%)
[5—13]. Pecypc pa6oTbl TBEPAOTETHHBIX AKTUBHBIX
cpen Ha uX OCHOBE U 3 (PEKTUBHOCTD MTPe06PA30BAHIS
TPEOYIOT TIOBBINIEHUST [JISI YCIIEMIHbIX TPAKTUYECKUX
MIPUMEHEHU.

B nanHoll crartbe MccieOBaHbI TTPON3BOJHBIE KY-
MapuHa 7 — xpomen 3 (3-amstumamuno-7-umuno-7 H-
xpomen [3',2'-3,4] mnupunao[1,2-al-6enzumMunazon-6-
kap6orutpun) u xpomen 13 (3-gusTmmamMmmuo-7-0Kco-
7H-xpomeno [3',2'-3,4]-mupumo[1,2a] 6enauMuaazo-
6-kap6onurpun) (puc. 1), cuHTE3UpOBaHHbBIE 110 pa3pa-
60TaHHBIM HaMu MetoauKkam [14], maiayvaronire B Kpac-
HOM JIMala3oHe CIIEKTPA.

N
i
N N
_ NS
(C,H5),N O NH
CN

XpomeH 3

(C,H;5),N

Xpomen 13

Puc. 1. Crpykrypubie (hOPMYJIbI UCCJAEIOBAHHBIX COeINHEHUIT

Xpomen 3 (3-guarunamuno-7-umuno-7 H-xpomen
[3,2-3,4] mupumo [1,2-a]-6eHsauMuaazon-6-kapOoHM-
TPUJI) TOJMyYaIu IyTeM B3aUMOIEHCTBHA HMUHOKyMa-
puHa-7 ¢ MaJOHOHHTPHJIOM B M300yTUJIOBOM CIIHPTE.
Xpomen 13 (3-auarmnamuno-7-okco-7 H-xpomeno[ 3',2'-
3,4 -mupupo [1,2a]6ensnmugaszon-6-kapGOHUTPUI) TIO-
Jiyyasu TIyTeM B3amMojieficTBusI XpoMeHa 3 ¢ KOHIIEH-
TpUPOBaHHOI coJigHoil kucaoroit ipu 100 °C B Teye-
Hue 3 .

PaccMoTpenbl  CrieKTpaTbHO-JIIOMIUHECTIEHTHBIE  CBOT-
CTBA XPOMEHOB B Pa3/IM4HbIX pactBoputensix. Cumnre-
3UPOBAHBI TBEPAOTEIbHBIE AKTUBHDBIE CPEIbI HA UX OC-
HOBe B Marpuile MOAUMDHUIMPOBAHHOTO MOJUMETIIME-
trakpunata (IIMMA), a TakKe HCCI€JOBaHbl UX
CIEKTpPBI TeHepaiyu, 3(PEPEeKTUBHOCTh ITIpeo6pas3oBa-
HUSI, pecypc paGoThl IIPU JIa3ePHON HaKavKe.

MeTO[.[I/IKa IKCIIEPpUMEHTA

[l m3MepeHNs CHEeKTPOB MOTJIONIEHUS HCIOTIb30-
Basmu criekrpodotomerp CM2203, crnekTpoB diryopec-
nernuu — crnexkrpoduyopumerp Cary Eclipse Varian.
Ksanrosbie Bbixoapl ¢guyopectennnu (@g) Kpacureseit

U3MEPSIM OTHOCUTEJIBHO CTAHJAPTOB — 3TAHOJBHBIX
pactBopos pogamuna 65K (e = 0,94) n pomammua C
(o = 0,70) [15]. TenepauuoHHble XapaKTEPUCTHKH
UCCJAEeIOBAJIN  TIPU  BO3OYKJIEHUN 06pa3IoB BTOPOI
rapmorukoii Nd:YAG-nazepa (SOLAR LQ 129, A
532 uM, E,py 100 MK, T, 10 HC) B momepeyHoM Ba-
puante, omucanaoM B paborte [16]. Pesomatop Obut
06pa3oBaH TJYXUM aJTIOMUHUEBBIM 3€PKAJOM U BBIXOJ-
HOW TPaHbIO KIOBETHI, M3JIy4yeHHe HAaKauKu (POKYyCHpPO-
BaJOCh HA MepeIHIOI0 TPAHb KIOBETHI B IIOJIOCKY ILIO-
maapio 0,1 oM. Basa pesomatopa cocraBisia 3 cM.
I17T0THOCTD MOTTHOCTH HAKAYKU BAapbUPOBAJIACH C TI0-
MOTIbI0 HEHTPaNbHBIX (PUJIBTPOB U cocTaBisia 0,01—
75 MBt/cM?. Crextpbl u (hOpMa HMITYJIbCa FeHEPAInn
O6bLIM  M3MEPEHBI ONTOBOJOKOHHBIM — CIIEKTPOMETPOM
AvaSpec-ULS2048 wu 1mdposbiM  ocrusnorpagom
Tektronix TDS 2022B, sHepreruyeckue XapaKTepH-
CTHKHU OTpejessann uaMepuresnsmu sHeprun Gentec
DUO u OPHIR NOVA II ¢ mbe303JIeKTpHYecKIMA
rosioBkamMu. OTHOCHTEJIbHAST TOTPEIIHOCTD  OIpe/eie-
HUSI 9HEPreTUYECKUX XapaKTepUCTUK cocrasisger 1,5%,
CIIEKTPaJIbHBbIX U BpeMeHHbIX 1 U 3% COOTBETCTBEHHO.

CnekTpaJbHO-JIIOMIUHECIIEHTHbIE
CBOICTBa

B Tabs. 1 mpusejeHbl CHEKTPalIbHO-JIOMUHECIIEH-
THBIE XapaKTEePUCTHKH XpoMeHa 3 u XpomeHa 13
B Pa3JIMYHBIX PACTBOPHUTEAX.

Ta6auna 1
CrieKTpajibHO-TIOMHHECIEHTHbIE XaPAaKTEePUCTHKH XpOMeHa 3
4 XxpoMeHa 13 B pa3HbIX pacTBOPUTEJSAX

Kpacurenn PactBoputesnb ‘ Ao, HM ‘ rg, HM| [0}
9TAHOJI 514, 531 573 0,99
TOJIYOJT 507, 546 561, 606 0,95
Xpover 3 XJI0POEH30JT 512, 551 566, 612 0,93
Terparupodypan 509, 545 568 0,89

nuMetuiacyabdokenn 516, 554 583 0,97

AIETOHUTPUI 509, 545 572 0,96
3TAHOJ 516, 550 573 0,75
TOJIYOJT 510, 547 562, 607 0,78

512, 552 566, 608 0,43

TeTparuapodypan 512, 541 567 0,98
nuMetuiacyabdorena 520, 553 577 0,49
AIETOHUTPUI 511, 545 571 0,8

Xpomenr 13|xopGenson

Ha pwuc. 2 mnpuBeneHbl CIEKTPHI TTOTJIONIEHHS,
(ryopecuieHMu ¥ TeHepanuM UCCJETOBAHHBIX COE/IU-
Henuit. CiielyeT OTMETUTH, YTO coefnHeHUs 3(dek-
TUBHO W3Jy4alOT B PACTBOPUTEJNSIX PAa3HON MOJISIPHO-
ctu. KBaHTOBBIN BbIXO/ (DJIyOpeCIleHIINU XpoMeHa 3
usmensiercs B guanasone 0,89—0,99, a ana xpome-
Ha 13 — B ananagone 0,43—0,98. [lnmHa BOJHBI U3JTY-
yeHust 060UX COEUHEHUN CBUTAETCS TIPU YBEJIHMYCHUN
MOJIIPHOCTH PACTBOPUTEJST B [IJIMHHOBOJHOBYIO 006-
JIACTh CIEKTPA.
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Puc. 2. Crexrpor norsomenust (7, 2), dayopecuenunu (3, 4) u rerepauun (5, 6) uccneoBaHHbIX coenHeHuit: 1, 3, 5 — xpo-
MeH 3 B Tosyone; 2, 4, 6 — xpomen 13 B Toayone. Ha BcraBke remeparus xpomena 3 (7) m xpomena 13 (8) B marpuie [IMMA

[MTosb3ysicb MeToaMKOil, mpuBeneHHoit B [17, 18],
OTIpEJIETNIN PA3HOCTH AUIMOJbHBIX MOMEHTOB, Pa3HO-
CTH KBaJPATOB JMIOJbHBIX MOMEHTOB M HA OCHOBAHUU
STUX BEJWYUH PACCUUTATN JUIIOJHHBIE MOMEHTBI XPO-
MEHOB B OCHOBHOM U BO36Y:KJIEHHOM COCTOSTHUSIX, OHU
cocrasuan 10,9 /I u 6,4 /I nna xpomena 3 u 11,5 /I
n 7,8 1 (JI — me6ait) ana xpomeHa 13 COOTBETCTBEH-
Ho. Pagmyc nosioctr, 3aHnMaeMoil MOJIEKYJIOH, OlleHeH
U3 KBAaHTOBO-XUMHUYECKMX pACYeTOB ¥  COCTABUJI
0,53 uM 17151 06erX MOJIEKY.I.

reHepaHl/IOHHbIe CBOliCTBa

lenepalionHble XapaKTEPUCTUKN XPOMEHOB B pac-
TBOpaX W IUVIEHKAX IPUBE/IEHBI B Ta6J. 2.

Ta6bauma 2

TeHepaunongle XapaKTEpUCTUKH XPOMEHOB

Fenepaluottble XapaKTepUCTHKH,
Cyp = 107 Mosb/ 11
Kpacurenn| Cpeza opor Jlnurenn-
KIL, | Arens
reepari, | o/ | HOCTb
MBrt/cM? UMIIL. Tg5, HC
XpoMeH 3| ToJyou 40 609 1
IIEHKA
conommmepa  <0,01 — 606 10
3TAHO 40 580 1
Marpuia
IIMMA 45 605,5 10
Xpomen 13| Tosyou 28 618 10
TIeHKa
cononmmepa 0,2 — 605 9
3TAHO 23 588 10
MaTpHia
IIMMA 16 606,5 10

Konuenrpannn kpacureseil B TOJyose W 3TAHOJE
cocrapsmn 107> Mosb/ 1. st TIOTydeHus TIeHOK HC-
HOJIb30BAJICS TIOJIMMED 10U IPOIUIMETAK PUII-TEHTAN30-

6ymn-TIOCC)-co-(tper-6ytnnmerakpuiiara), riae IIOCC —
TMOMMAAPATHHBI  OMTOMEPHBIN  CUJICECKBUOKCAH, CO-
JlepskatHie Kotoporo B comnosmmepe 15 Bec.%. ILieHkn
HOJy4YeHbl METO/OM IEHTPH(YTUPOBAHUS IIPH CKOPO-
ctu 2000 06/ MuH, MOCJE Y€r0 OHU BBICYITHBAJINCH TIPH
temmepatype 100 °C ang yaaneHus OocTaTKOB PacTBO-
putess. TommuHa 1ieHOK paBHaach ~ 100 am. [lnenkn
BO30YKIQINCh B MOTIEPEYHOM BapHaHTe, MPOITYCKAHIE
IJIEHOK COCTABJIIO TIpuMepHO 40% U3JIyYeHUsT HAaKaAuKH.

W3 Tabn. 2 BuUAHO, 4YTO TOPOTOBBI YPOBEHDL
IJIOTHOCTH MOIIHOCTH HAKAYKU XPOMEHOB B PacTBOpE
coctasisger or 0,01 g0 0,2 MBr/cM?, Kia reHepanuu
xpoMena 3 B toJyosie u staHosne — 40%, xpomena 13 —
28 u 23% coorBercTBeHHO. [Ipu 06/IyuyeHNN PacTBOPOB
XPOMEHOB M3JIy4eHHEM Jla3epa Ha JIMHe BOIHBI 532 HM
IPU TUIOTHOCTH MOIHOCTH Hakaukn 9 MBt/ cM? 1 uac-
ToToi 1oBTOpeHust 2 'y B TeyeHne 1 4 M3MeHeHUE KIIJ
reHepanuu He Ha60[an0Ch. B IUIeHKax KIiq reHepa-
[N 3TUX COeUHEHUI 3aMepUTh He YJAJO0Ch BCJECT-
BHe GOJIbIUX TOTEPHh Ha TPOIYCKaHWe WU3JIyYeHWs Ha-
Kauki B HUX. TeM He MeHee WHCCJEeIOBAHUS B 3TOM
HampaBjieHnn OyAyT MPOJOJIKEHbI B CBS3U C AKTyallb-
HOCTBIO co3[aHus (POTOBO36YKAAEMBIX OPraHUYECKUX
TOHKOILJIEHOYHBIX JIA3€POB, HCIIOJb30BaHNE KOTOPBIX
B YCWJIEHWH ONTHYECKOTO CHUTHAJA MPEACTABJSETCS
MEPCIEKTHBHBIM.

CHHTE3NPOBAHBI TBEPOTEIbHBIE MATPUI[BI HA OC-
HoBe xpoMeHoB 3 u 13 (B OCHOBY cHHTE3a IIOJOKEHA
meroguka A. Costela [19]). [lns cospanus ruGpuaHbIx
MaTepuasoB OBLIM TPUTOTOBJEHbI CMECH U3 METHJIMe-
takputata (MMA), uHUIIMAaTOpa peakuun azoOUCH30-
G6yruponurpuna (AMBH) u  xpomenoB. XpoMeHbl
U UHUIMATOP PEAKIMU HCIIOJb30BAINCH 6€3 JIOMOJIHI-
TeabHON ounctku, MMA npeaBapuTesbHO MEPETOHSII-
cs s yaaneHus crabuiusaropa. PacTBopbl B TeueHne
HECKOJIbKUX 4aCOB HAXOWJINCh B BUOPOCMECHUTEJISX 10
MOJIHOM ~ PACTBOPUMOCTH  KOMIIOHEHTOB, JlaJiee  OT-
¢urbrpoBBBasch Ha 0,2-MKM (PUIbBTpPax, 3aTHBAJNCH
B TOJIMATUJIEHOBbIE KOHTelHepbl jauaMmerpoM 20 MM
U TPOJYBATUCh aprOHOM JIJIs yJajeHus Bosayxa. [la-
Jlee KOHTelHePbI TIOMEINAIICh B BOASHOI TePMOCTAT CO

Cl'IeKTpaJIbHO-JllOMI/lHeCIleHTHbIe U re’HepanuoHHbie cBoiicTBa OpraHn4€CKux JllOMPIHO(l)OpOB KpacCHOro auamna3oHa CIEKTpa 873
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CTIEYIOIUM DPEXUMOM H3MEHEHUs TeMIepaTypbl: Iep-
BBle 2 cyT mojjepxuBanach Temmneparypa 40 °C, cie-
nyomue 3 cyt 45 °C, 3aTeM KasK[ble CYTKH TeMIlepa-
Typa MOJHUMAJTIACh HA 5° [0 TeX MOp, ITOKA HE JOCTUT-
ga  75°C. O6pasupl OCTYKATHCh MOCTENIEHHO BO
nsbexkaHue HanpspKeHnii B oObeMe ¢ 1aroM 5° B Cy-
tku. [Tocse aToro Matepuas M3BJEKAJCS U3 KOHTEHHe-
POB U W3 HErO M3rOTABJIUBAJIICH Ja3ePHbBIE 3JIEMEHTBI.

Mexanndeckass 06pabOTKa IMOJUMEPHBIX 3aroTo-
BOK IMPOU3BOJMJIACH C YYETOM MUHUMH3AIUU MEXaHU-
YECKUX U TEMIIEPATYPHBIX HArpy3ok. Ha mepBom arare
MOJUMEPHAST 3arOTOBKA 3a)KUMaJach B I[AHTOBBIH J1ep-
JKaTesib U U3 Hee BbIPe3asics MUJINHAP AguHoi 11 M.
Jra omepanus NPOBOANIACH HA TOKAPHOM CTaHKe
C MOMOIIbI0 JUCKOBOHN ¢pesbl Toamuuoil 0,5 MM 1pu
ckopoctr Bpamenust 100 06,/ MuH.

s obecrieyennst mapaJieIbHOCTH TPaHeil ore-
parust mpoBoaMIach 6e3 M3MEHEHUsT KPeIIeHus o6pas-
na. /lanee mosiyueHHble 3aroTOBKHM NLIH(OBAINCH Ha
i oBaIbHO-TIOIMPoBaibHOI Mamuae Phoenix 4000
(Buehler). IlocnenoBatebHO UCIIOAB30BAIUCH  ILIH-
¢oBasbHbIE KpyrH ¢ pasMmepoM abpasusa or S0 10
10 Mxm. IIpm aTOM CKOPOCTH BpAIeHUS ANCKA COCTaB-
nsma 50 06/ MuH, a cuaa npiknMa o6pasios 1 kr/cm?.
IMosmpoBKa TOJIy4eHHBIX OOPA3IOB MPOBOAMUIACH HA
quckax trident polishing cloth anamasHoil mnacroit
¢ pasmepamm yactui] 3 MKM. (DuHanbHAs TOJIUPOBKA
oCyIlecTB/IsIIach Ha JAucKax mastertex ¢ 1OMOIIBIO
MOJUPOBATIBHON  JKUAKOCTH C  pa3MepaMu  YacTHUIl
0,05 mxm. KavectBo 06paGOTKM U TLITOCKOCTHOCTD TIO-
JIy4aeMbIX aKTHBHBIX 06PA3IIOB IPOBEPSJINCh HA MUK-
pockorie Centaurus u mnpodmromerpe Thencor Mi-
croXAM 100. Paanyc KpUBHU3HBI IIJIOCKOCTeH Ha pabo-
yux pe6pax 06pasioB He mpesbiman 0,5 MKM.

lenepanusa xpomenoB 3 m 13 kKak B pacTBOpax,
tak 1 B Marpuiax [IMMA Ha6mogaeTcst Ha BTOPOM
K0J1e6aTeIbHOM MaKCHUMyMe M0JIOChI (DJIyOpeciieHIIun
(Mpenr = 605+607 um) (puc. 2). IPdeKTUBHOCTH TeHe-
paiuu xpoMmeHa 3 B pactBopax um Marpuiiax [IMMA
6mi3ka n cocrasasier 40—45%. B xpomene 13 addex-
THBHOCTDH TIpeo6pasoBanus Hmke (20 m 16% mra pac-
TBOpa m Martpunbsl IIMMA coorserctBenno). O6pama-
er Ha ce6sl BHUMAaHNE 3aBHCUMOCTD KIIJ| OT IJIOTHOCTH
MOIIHOCTH BO3Oyskaaouero usiaydennsa (puc. 3): Kug
nmpeo6pa3oBaHys B MaTPHUIIAX MEHSETCS He3HAYUTEIHHO
IIPY TIOBBINIEHUH TJIOTHOCTU MOIIHOCTH BO36YKIalo1ie-
ro usaydenus g0 80 MBt/ cM?, uTo TOBOPHUT O BBICO-
KOH TPOYHOCTH XPOMEHOB U TpebyeT IPOTOIKEHHI
nccJeloBaHus 3Toro adeKra.

Oo6pamiaer Ha ce6s1 BHUMaHWE BbICOKasi (porocra-
O6WJIbHOCTD TBEP/OTEJIbHBIX AKTHBHBIX CPeJl HA OCHOBE
xpomenoB. Ha puc. 4 npuBesieHa 3aBUCHUMOCTD KIIL OT
YHCJA UMITYJIbCOB HAKAYKU B OJHY 30HY AKTUBHOU
Cpelbl.

BusiHo, 4TO YMCIO WMITYJIbCOB, IPH KOTOPBIX Ha-
6mopaercsd mnajeHue Kz Ha 38% OT IepBOHAYAILHOIO
3HaueHHs, Ajasg xpoMmeHa 3 cocraisger 80000 mmIyn-
COB. DTU pe3yJbTaThl CPABHUMBI C JIYYIIHNMHU PE3YJb-
taraMu 10 (POTOCTAGMIBHOCTH, HOJIyYEeHHBIMU
A. Costela st akTHBHBIX Cpej KPAacHOTO AMana3oHa
cnekrpa. /[lnga xpomena 13 doTOCTaGUIBLHOCTD HIDKE

(40000 wmmy.ibcoB a0 magenus Kng Ha 50%), OmHAKO
CJIe[lyeT 3aMEeTHUTb, YTO KAuecTBO TBEPIOTENBHOTO 00-
pasia TpebyeT ONTUMH3AIUU, W 3Ta paboTa OyneT Mpo-
noskeHa. DPEPEeKTUBHOCTD Ke Tpeo6pasoBaHus TBep-
JIOTEJIbHOM aKTUBHOW Cpe/ibl Ha OCHOBE XpoMeHa 3
Boire jgocturnyroit Costela B 2 pa3za.

S0k, %

2
40 .
30 t 1
20 t o4

3

10
0 . . . . . . . .

0 10 20 30 40 50 60 70 80
[LrotHoCTh MOIIHOCTH Hakauku, MBt/cM?

Puc. 3. 3aBucumocTt Kiiji reHepanuu OT TJIOTHOCTH MOII[HO-
cru Hakauky xpoMena 3 (kpusbie 1 u 2) u xpomena 13 (kpu-

Boie 3 u 4) B pactBopax (kpusble / u 3) M B MaTpuuax
IIMMA (xpusbie 2 u 4)

S50

ki, %

30 |

10 + 5

Il Il L
40000 60000 80000

Uucsno uMIryibcoB

Il
0 20000

Puc. 4. 3aBucuMocTb K TeHepanuy OT Yucjaa BO36Y’KIalo-
MUX WMIYJbCOB B OJAHY 30HY aKTHBHOI cpeipl: | — Xpo-
MeH 3; 2 — xpomen 13

Crenyer 3aMetuTb, 4T0 3 HEKTUBHOCTD TPeobpa-
30BaHMsI XPOMEHOB HEONTHMM3MPOBaHA 10 JI06POTHOCTH
pesoHaropa u Oy/ieT CKOPPEKTHPOBAaHA B JaJbHEHIINX
nccjaefoBaHuAX. Tak, 3aMeHa HeCeJIeKTHBHOTO AaTIOMI-
HUEBOTO 3epKaja Ha JuajeKTpuyeckoe ¢ KoadduiimeH-
TOM OTPa’KE€HHs Ha JIIMHE BOJIHBI FeHepalyuu, OJIn3KoM
k 100%, TPHBOAWT K TMOBBIMIEHHIO KIJI TEHEPAIUH
xpoMmena 13 B pactBope Tosyona ¢ 20 1o 28%.
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3akouenue

Taxkum o6pasoM, HamMu pa3paboOTaHbl U CHHTE3N-
POBaHBI OPraHWYECKHE COEJITHEHUS, CO3/IaHbl TBEPJO-
TeJIbHBIE MATPHUIIBI HA X OCHOBE W MCCJIEJOBAHBI CIIEK-
TPATbHO-TIOMIHECIIEHTHBIE W TE€HEePAI[MOHHBIE CBONCT-
Ba. CoeauHeHUs HU3JAY4yalOT B KPACHOM [HAlla30He
CIIEKTPA, B CBSI3M C 4YeM MOTYT OBITh BOCTPEGOBAHBI
B 6WOJIOTHM M MeAMIINHE. Y CTAaHOBJEHO, UTO COeJIHe-
HUST WMEIOT [JIMHHOBOJTHOBBIE TIOJIOCHI TOTJIOTEHUSI
B auamnazone 540—550 HM u apPeKTHBHO H3IyUAOT
B pacTBopaxX M Marpuilax B auamnazoHe 560—618 um.
Paccunranbl AUNOJIbHBIE MOMEHTBI OCHOBHOTO U BO3-
6Y>KIEHHOTO COCTOSHHII XPOMEHOB U3 CIIEKTPATbHBIX
JIAHHBIX. YCTAHOBJEHO, YTO W3MEHEHWE [UITOJbHOTO
MOMEHTa IIpu Tiepexojie B BO30YKIEHHOE COCTOSIHUE
cocrapisger ~4 [[. Ilokazano, uto xpomeHbl addek-
THBHO TE€HEPUPYIOT U3JIydYeHHEe B PACTBOPAX W TeHepa-
I[UST COBIIA/IA€T CO BTOPBIM KOJI€HATENHbHBIM MAKCUMY-
MoM crekTpa duyopeciieHnnu. TBepaoTeIbHbIE AKTUB-
Hble Cpebl HAa WX OCHOBe Takke 3(PEPEeKTHBHO
TeHepUPYIOT W3IydeHne B guamasone 605—607 mm,
acddekTuBHOCTD TPE06pa3oBaHusi XpoMeHa 3 B pac-
TBOpax M Marpuiax cocrabisier 40—46% u uMeer pe-
cypc paGoTbl, CPABHUMBIN C JIyYIIUMHU Pe3YJIbTATAMH,
MOJYYEHHBIMI B MUPE [JIT TBEPIOTEIbHBIX AKTHBHBIX
cpell, M3JIy4aiolnX B 3TOM [UANA30HE CIEKTPa, B TO
BpeMs Kak 3(p@eKTUBHOCTb MPeoOpa3oBaHUs CYIIECT-
BEHHO TIPEBBIMIAET JOCTUTHYTHIE. BO3MOKHOCTD MOJIY-
YeHUsI T€HepAIi XPOMEHOB B TOHKUX IJIEHKAX MMO3BO-
JITeT HAJIeSIThCS HA CO3/[aHKMe HA UX OCHOBE OpraHuye-
CKHUX TOHKOILJIEHOUHBIX JazepoB [20], mepcrexTHBHBIX
JUIS WCTIOJTb30BaHNWS B MOJIEKYJISIPHOI CEHCOpHKE, OI-
THYECKUX CHUCTEMAX CBS3U U T.A. [loJydeHHbIE pE3yJib-
TaTbl CTUMYJIUPYIOT AAJbHEHIIe HCCIe0BAHUS 9TOTO
KJIacca OpraHuYecKuX JIOMHUHODOPOB.

Pa6ora BbImosneHa mpu (UHAHCOBOH MOJIEPIKKE
Poccuiickoro donma dyHgaMeHTANIbHBIX UCCIEI0BAHUI
(rpant Ne 12-02-90903 Mo6_cur_cr u 12-02-00694-a),
MunucrepctBa o6pasoBaHus ¥ Hayku Pecriy6imku
Kasaxcran (rpant Ne 1196,/ Td).
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