3anauu o umnyibcHoMy ¢dotonuzy. B.JI. ViBanoB

5.1. TpunieT-TpUIIETHBIH NIePEeHOC IJHePIHuii.

1. 9-Huangenanmpen-anmpayer [1]. B Hauyame pabGOThI MPHUTOTOBHTH PacTBOpP 9-

nurandenantpena (C) u antpareHa (A) ¢ KOHIEHTPAIUSIMH OKOJIO 4.10°M B tomyosie. Ha
JUIMHE BOJHBI JIazepHOro m3inydeHus (308 HM) moriomaer B OCHOBHOM 9-lmaHgeHaHTpeH.
[Ipy uUMITyTECHOM BO30OYKIEHUU pacTBOpPA MPOUCXOAMUT TPUILICT-TPUILUICTHBIA TMEPEHOC
sHepruu ¢ 9-mmaHdeHaHnTpeHa (dHeprust TpurieTHoro ypoBHs Er = 2.54 53B) na anTpanen
(Er=1.825B). PactBop mepea HMMIYJIbCHBIMH 3KCHEPUMEHTAMH HEOOXOIUMO TIPOIYTh
aproHOM B TeueHHue 15 MUH IS yaaJeHus: KUCIOPO/Ia.

[Tociie MpUTOTOBJICHHSI PACTBOPOB MPOU3BOJAUTCS PETUCTPAIUST KUHETUKA U3MCHCHUS
npomexyTounoro nornomenus npu 430 um g T-T nornomenus antpaneHa 1 490 HM it

T-T nornouienus 9-nnaHaHTpaleHa.

AD*10°

25+ 1
20+
15

10+

0 é 1b 15
Bpewms, mkc
Puc.1. Kuneruka ruenu TpUILUIETHBIX MOJIEKYJ aHTpateHa (1) u
9-nmanodenanTpena (2) mpu MepeHoce TPUTUICTHON SHEPTUH.
Ha puc.13 mnoka3aHbl KHHETHYECKHE KpUBBIE THMOETM TPUIUIETHBIX MOJIEKYNT 9-
[IMaHaHTpalleHa W aHTpalleHa B Ipoliecce nepeHoca 3Hepruu. OOpaboTKa KHHETHYECKHX

KPUBBIX U MOJIy4eHHE KUHETHUECKHUX MapaMeTpOB (KOHCTAHThI CKOPOCTU MEPEHOCA YHEPTHH )

MOTYT OBITh TPOU3BEAEHBI peleHneM AU depeHInaTIbHbIX YPABHEHHUH ISl CXEMbI PEaKIIHil:

c MV, s
¢ — C Ky
¢ +3%C — C +C 2k,
¢+ A—C+°A Ker
A — A ks
A+ A — A+ A 2K,

2. Hagpmanun-anmpayen. llpun uMmyascHOM BO30YKJIeHUHM Ha(TaIMHA B MPUCYTCTBUU
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aHTpalleHa HaO0/IaeTCsl TPUILICT-TPUILIETHBIM IEPEeHOC SHEPTrUuH, IOCKOIBKY JHEpPrus
TPUILIETHOTO ypoBHs HadTanuHa (2.64 »B) BeIlle 3HEPTUU TPUILIETHOTO YPOBHS aHTpaleHa
(1.823B).

[Ipu ucnoab30BaHUK MAJIOBSI3KUX PACTBOPUTENICH HEOOXOIMMO YAAIUTh KUCIOPO U3
pactBopa. Ilpu ucrnonb3oBaHUM PAacTBOPOB B TIUIEPUHE WM MOJUITHICHTIUKOIE MOYKHO
paboTaTh B IPUCYTCTBUU BO3yXa. [IpakTuuecku 3a/1a4ya BBITOIHSAETCS CIEIYIOIUM 00pa3oMm.
[lotoBsaT pactBop Hadranmaa (0.01 M), koTopsiii pazbaBistoT pactBopurenem B 40 pa3 ¢
pa3JIM4YHBIM COACPKAHUEM aHTpaleHa — 10°M - 10" M. PeructpupyroT KHHETHKY TPUILIET-
TPUIUICTHOTO TOTJIOMmEeHUs Ha juuHe BoiaH 430 HM (mis anTpaneHa) u 412 oM (s
HapTanuna). OOdydeHHEe pAcTBOPOB MPOBOAST Yepe3 CBETOQWIBTPHI, KOTOphIE HE
MPOITYCKAIOT CBET C JUIMHON BOJIHBI, IOTJIOIIAEMOW aHTparieHoM, Hampumep, Hg313 —
CBETOPWIBLTP IS BBIACICHUS PTYTHOW JNUHUHM 313 HM. OnpenensioT KOHCTaHTY CKOPOCTH
TPUILIET-TPUIUIETHOTO TIEpPEHOCa YHEPTHH.

3. benzogpenon-nagpmanun. Ilpu ummynbcHOM  oOnydeHun OeHzodeHOHA B

NPUCYTCTBUM  HATaJMHA TMPOUCXOAWT TPHUIUICT-TPUIUIETHBIA TIEPEHOC DHEPTUU ¢
OcH3odeHona Ha HadTamuH. [TOCKOJNBKY TPHUIUIETHOE COCTOsSHUE OeH30(heHOHA SBISETCS
OYCHb PEAKIIMOHHOCIOCOOHBIM, €r0 BpeMs >KM3HHM Maylo (~5 MKc). TpHUIJIETHbIE MOJIEKYJIbI
OeH30()eHOHA OTPHIBAIOT ATOM BOAOPOAA OT PACTBOPUTENS M JAIOT KETHJIBHBIA paguKal
(A =545 um). Ilpu noGaBieHnn HadTaTMHA YMEHBIIACTCS BBIXOJ KETUJIBHBIX PAJAUKAIOB H
HOSABISETCA TPUIUIET-TPUILIETHOE Tmornomenue HadptanuHa (A =412 um). Hcnons3ys
BENMUMHY €r IS KeTHibHBIX pamukanoB 3220 Mem™, mo ymenbmenmio omnrmaeckoit
IUIOTHOCTH Ha JJIMHE BOJHBI 545 HM UM MO BEJIMYMHE ONTHUYECKOM IIOTHOCTH TPHILIET-
TPUIIETHOTO TIOTJIONICHUSI HapTadMHAa ONpPEACHSIOT KO3()PUIMEHT SKCTUHKIMH  JUTS
HadTanuHa: ey = er(ADRr/Dy), rne Dy - onTuueckas IUIOTHOCTh TPHUILIET-TPHUILICTHOTO
noryomenust HadranuHa; ADg - yMeHbIIEHHE ONTHYECKOW IJIOTHOCTH IOTJIOUICHHUS

KETUJIBHOT'O paJuKalia.

5.2. UmnyabcHblii GoTosu3 pudodiaBuna.
[Ipu wumnyascHoM ¢ortonusze pubodnasuna (PP) B npucyrcTBum (PeHOIIOB,
ACKOPOMHOBON KHCIIOTHI, MHJI0JIA M JIPYTUX JOHOPOB 3JIEKTpOHA HalmronaeTcs obpa3zoBaHue
pagukanoB P® (POH®), mormomarommx B obmactu 500 — 600 mm. JIoOHOpHI 3JE€KTpoHA

B3aMMOJICHCTBYIOT C TPUIUICTHBIMU MoJeKyaamMu P® u B pesynbrare mepeHoca 3JIeKTpoHa
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obOpasyercsi aHHOH-paguka P®, KOTOPBI B HEUTpPaJIBHOW Cpelie MPEeBpaIlaeTCs B paauKa

POH’, tak kak ero pK pasen 8.3.

l|? R
HyC N N o HaC r|\1 N o
/ ¢
hv =
—_—
= NH NH
HsC N HsC N X
L]
© OH

R=-CH,(CHOH);CH,0H
Boxusiit pactBop P® ¢ konmentpammeii 5-10* M o6Gnydaercs depes KOMOHHALMIO
ceetopmibTpoB JKC-4 m DC-6. CBeT CHEKTpPaTBLHOW JIAMITBI TPONYCKAaeTCs uepe3
ceeropunbTp JKC-17. KoHueHTpauuss JOHOPOB 3JIEKTPOHA BapbUpyeTCcsl B Ipeaenax
10°-10° M. U3 kumermaeckoil kpuBoii rubenn POH®, cHATON Ha ammHE BOMHEI 560 HM
(puc.14), onpenensercs onTUYECKas MIIOTHOCTh B HaYaJIbHBII MOMEHT BPEMEHH U CTPOHUTCS

€€ 3aBUCUMOCTb OT KOHIIeHTpauuu goHopa (/).

0.6

0.4+

BonbThl

0.0+

0.0000 0.0005 0.0010 0.0015 0.0020
Bpewms, ¢

Puc.2. Kunerndeckas KpuBasi THOEIH KOPOTKOKUBYIIETO MPOAYKTA MPH UMITYJTLCHOM
doTonuze pubodiaBuHa B TPUCYTCTBUU aCKOPOUHOBOMN KHUCIIOTHI.

[Tpu sTom xoHueHTpanus POH® nponopruoHasbHa KBAHTOBOMY BBIXOAY TYLICHHS
TPUILIETHBIX MOJIEKY] P® noHOpamu 31€eKTpoHa:

®q = Kq 7o [1/(1 + kg T0 [A]),

TJ€ To — BPeMsl )KM3HH TPUIUIETHBIX MoJieKyn PP pasHoe 2- 10°c.
OnpenenuB BenUYuHy KoHUeHTpauuu noHopa [HJos mpu D = D./2 u3 runepboinueckoit
3apucumoctd D ot [/l], HaxoguM KOHCTaHTy B3aUMOJEWCTBUS JOHOpa DJEKTPOHA C

TpUILIETHBIME Moiekyiamu P Kq = (1/10)-[T]os.
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5.3. UmnyabcHbIi (OTON3 KpacuTeJIei.

Kpacurenn mpu BO30YKIECHHUM BOCCTAaHABIMBAKOTCSA B IPUCYTCTBHU JIOHOPOB
anieKkTpoHa. [Ipu UMIynbCHOM (OTOJIM3E KCAHTEHOBBIX KpacUTeNeH (203MH, SPUTPO3HH) B
BOJIHOM pPacTBOpE CyiIb(puUTa HATPHs HAOIIOAAaeTCs 00pa30BaHUE aHUOH-PAJUKalla KPACHTEIs
(KP™) B pe3ynmpTaTe mepeHoca 3JEKTPOHA C CYJIb()HUT HMOHA HA TPUILUICTHYIO MOJCKYTY

KpacCuTeJis:

hv
KP ——> S5KP + SOs% ——>» KP™ + SO;3~

X X
HO O ‘ 0]
X O = X
! COOH

X=Br - J03uH
X=I - OpuUTpo3uH

J171s1 BBITIOJIHEHUS TPAKTUUECKOM 3a/1aud TOTOBUTCSI PACTBOP 303MHA Ui 3putpo3uHa B 0,1 M
pactBope cynbdura HaTpus. KoHmeHTpanust kpacutenst OepeTcs TakoW, YTOOBI ONTHYECKas
IUIOTHOCTD MOTJIOIIEeHUs pacTBopa B obsnactu 500 uM 6bi1a 0.3 — 0.5 npu JUIMHE ONTHYECKOTO
nytd B 1 cM. OGiyuenue pactBopa npoBoaurcs yepes ceeropuiabTp 3C-1. Kuneruka rudenn
KP™ peructpupyercs Ha aiuHe BoJHBI 405 M (Makcumym mornomienus KP™°) mpu aByx

BpEMEHax pa3BepTku: 1 mcu 1 c.

BonbTbl
© o o o o o
N w » (8] (2] ~

©
=

o
=)

- iy

0.000 0.005 0.010 0.015 0.020
Bpewms, ¢

Puc.3. Kunernka o0pazoBaHus U THOETTN aHUOH-PAJMKaIa 303WHA MIPH
UMITYJIbCHOM (hOTOJIM3€E P03MHA B BOJHOM PAaCTBOPE CyIb(pUTa HATPUSI.
Kunerrka rubenu KP™* apnsercs cnoxuoi (puc.15) u onpenensercs ciaeayromei

PEaKLIMOHHON CXEMOM:
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KP™ + SO;° — KP + SO5*,
SOs™ +S05° —> S04,
KP* —— KP.
Llenbro paboThI ABISETCS ONpPEAETIEHNE KOHCTAHTBI CKOPOCTH B3aumoeicTus KP™* ¢ annon-
pangukanoMm cynbpura. KoHCTaHTa CKOpOCTH IUMEpH3AIllMM aHUOH-PAJUKAIOB Cylb(ura
paBHa 5.5-10° M xkodpduipent skctuHKiME KP™° s so3una npu 405 HM paseH
3.8-10* Mtem™. Koucranra ckopoctu B3aumozeiicteus KP™* ¢ SO3™° ompenensercs nmu6o
YHUCICHHBIM pEUICHHEM cHucTeMbl auddepeHnnanbHbIX ypaBHEHUH, MO0 W3 aHamu3a

ckopoctu rudenu KP™* B HavabHbI MOMEHT BPEMEHHU.

5.4. UmnyabcHblii (poTO0/IHM3 NepCyib(aT-nOHOB.
[lepBUYHBIM TIPOIIECCOM TPHU TMOIJIONMICHUH CBETa Mepcysib(aT-HOHOM SIBJISCTCS

mucconuars O-O cBsi3u 1 00pa3oBaHUe aHUOH-PaIMKala Cyibdara.

S,02 _hv 250;

—e
Ha puc.16 mpuBenmeH crekTp MOTriomeHUs aHuoH-paaukana SO, . OnTudeckas

IJIOTHOCTD M KuHeTuKa rubenu SO, ° He 3aBucsT ot pH cpenpt B untepsaie 1-9.

300 400 500
[nuHa BONHbI. HM
Puc.4. CriexTp moroieHus: aHnOH-pajuKaia cyibdara, moTydeHHBINH ¢ TTOMOIIBIO

UMIYJIBCHOTO (poTONMM3A

[Ipu nanbHeimem yBenuuenun pH HaOdromaeTcs yMeHbIIEHHWE ONTUYECKOM
wiotHocTH SO, °. B HEHTpalbHOM M KHCIIOM pacTBOpax aHWOH-PAJMKANBI Cylb(aTa THOHYT
10 BTOPOMY MOPSIKY C KOHCTAHTON CKOPOCTH 3.7.10° M'¢ . B menounoit cpene paauKalibl
THOHYT IO TIEPBOMY TMOPSIIKY C KOHCTAaHTON ~10* ¢!, B menounom pacTBOpe B NPUCYTCTBUU

BO3/yXa TOSBJISETCS MOTJIOMEHHE ¢ MakcuMyMoM 430 HM, KOTOpoe 0OYCIIOBJIEHO O30HHUJ-
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HOHOM, OOpa3yIOIIMMCS BCJCACTBHE PEAKIMH THIPOKCHIIBHBIX PAIUKAIOB C KHCIOPOJIOM.
Panukaner ruapokcuiia oopa3yrorces npu ruapoimse SOy °:
SO, + H,0 ——> *OH +S0,/ + H".
‘OH + 0O, — 03 + H".
B mnpucyrcTBum OukapOoHaT-aHMOHA O0pa3yeTcss KapOOHAT AaHHOH-PAIUKa, HMCHOIIUN
MakcuMyM norjonieHus 600 HM.
SO, + HCO; —— CO3" + SO/ + H,

Kospduument sxeruukiun s COs * m3secten n pasen 1830 M™em™ mpu 600 mm. Ilo
YMEHBIIICHUIO onTudeckoi tmiotHocT SO, ° u moseicHuro mnormomenns CO3° B
3aBucuMoctd oT koHueHtpamuu HCO; ompenmenstor kodddumueHT 3KCTHHKIMH SOy °,
KoHCTaHTHI ckopocTh rudemn SO, ° 1 CO3™* ¥ UX CIIEKTPHI IOTJIOIICHHS.

Jns wu3ydeHuss aHUOH-pajuKana cyiabpara roToBiaT ucxoausii 0.1 M pactBop
nepcynbdara Kanus, HaTpUs WIM aMMOHHUS B Boje. Paboumwe pacTBOpbI TOTOBST
pa3baBieHreM HUCXOAHOro pactBopa B 10 pa3. OOmyueHue pacTBOPOB MPOBOAUTCS 4Yepes
ceetopuiibtp YOC-1 nmn YOC-2. Kuneruky rubenu SO, ° ucciaenyroT Ha JJIMHE BOJIHBI
455 am. CpaBHEHHE ONTHYCCKUX IIOTHOCTEH Ha JUTMHE BOJHBI 455 HM u 600 HM mo3BOJISIET
naiitu s SO, * €(455) ~ 1600 Mlemt. B sKkcriepuMenTax ¢ gjobaskamu HCO3;™ HeoOxoanma

BBICOKAsl KOHIIEHTpaIus OMKapOOHAT-UOHA, YTOOBI PEaKIMs C HUM YCIIEITHO KOHKYpHUpOBaia

¢ pekomGuHanmeit SO4* (2K = 1.6-10° M*c™).

5.5. ®oTou3zomepu3anusi OPTO-HUTPOTOIYOIOB.

1. o-Humpomonyon . Ilpn uMIynbCHOM BO30YX/I€HUU 0-HUTPOTOJYOJIa IPOUCXOIUT MEPEHOC
BOJIOPOJIa OT METWUJIBHOM TpYNIbl Ha HUTPOTPYIIY M oOpa3yeTcs OKpallleHHbIH H30Mep,
KOTOPBII OBICTPO TEPEXOTUT 00paTHO B MCcXomHy0 (Gopmy. Ha puc.9 mpuBeneHsl crieKTpsl
(oTOM30MEPHBIX (POPM O-HUTPOTOIIYOJIa, OTYYEHHBIX C IIOMOLIBIO UMITYJIBCHOTO (POTONIN3A.
IlepernanHblil B BAKYyM€ 0-HUTPOTOJIYOJ PACTBOPSIIOT B ciupTe. McxoaHas KOHIEHTpaus —
4-10° M. Jins IPUTOTOBJICHUS pabOYMUX PACTBOPOB MCXOIHBIN pacTBOp pa3basistoT B 20 pa3
0.1 H NaOH wmm 1 1 HCI1. 3aTeM u3MepstoT KHHETUKY 3aTyXaHUsI KOPOTKOKUBYIIEH (HOPMBI
IPU PA3JINYHBIX JUIMHAX BOJIH. OMNpenesnsioT KOHCTaHThl CKOPOCTU THOENN U CTPOSIT CHEKTPhI
MOTJIOIIEHHS H30MEPHBIX KOPOTKOKUBYIIUX (HOPM.

2. 2,4-/lunumpomonyon . Ilpy UMIyIbCHOM 00JIy4eHUH 2,4-TUHUTPOTOIYO0JIA AHAJIOTUYHO O-

HUTPOTOIYOJTY HaOIOAaeTCsl 00pa30BaHUE KOPOTKOKHUBYIIIUX U30MEPHBIX (hopMm:

36
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B untepBane pH 2-13 nabmromaercs TOJIBKO aHUOHHAs (opma, KOTOpas IpeBpamiacTcs B
ucxonnyo Gopmy. KuHernka npeBpaiieHus aHHOHHOW ()OPMBI B UCXOJIHYIO 3aBUCUT OoT pH
CpeIbl U MPUCYTCTBUS KHUCIOT, OCYIIECTBISIFOIIMX OOIIMA KUCIOTHBIM Karanu3. KoHcranTa

CKOPOCTH MOKET OBITh 3arucaHa B 00IIeM BHJIE CICAYIOIIIM 00pa3oM:

ky = kHZO + kH+[H+] + kA [HA]
rjae kHZO - KOHCTaHTa CKOpPOCTH THOETW HM30MEpPHOH AaHWOHHOW (OPMBI B IIEIOYHOM
pacTBopE; kH+ - KOHCTAHTa CKOPOCTH TMOENH, KaTalusupyemMas npoToHamu; Kpa - koncranTa

CKOpPOCTH O6HI€FO KHUCJIOTHOTI'O KaTaljin3a.

I[J'ISI OIMPECACIICHUA 3TUX KOHCTAHT MMPOBOAAT UBMCPCHUS KUHCTUKH rudenu H3OM€pHOI>i
aHHUOHHOU (I)OpMBI B 3aBUCUMOCTH OT pH Cpeabl U OT KOHLCHTpAWU, HAIIpUMED, YKCyCHOﬁ
KHCJIOTBI, KOTOpas ABJISICTCSA 06H_[I/IM KHCJIIOTHBIM KaTaJIU3aTOPOM JAaHHOI'O IIpomecca. Ha

puc.17a npuBereHa 3aBUCUMOCTb KOHCTAHTbI CKOPOCTH INpEeBpallleHus aHHOHHOW (pOpMBI OT

pH (HClO4), 13 KOTOpOil MOXHO OMpEAETUTh KOHCTAHTY kH+ . VI3 3aBUCMMOCTH KOHCTaHTbI

CKOpOCTH THOeNn aHHMOHHON ()OpMBI OT KOHIEHTpauuu areratHoro Oygepa (puc.176), To
€CTh YKCYCHOM KHCIOTHI, IpH oHOM 3HadennH pH naxonar semmunny Kya. s nposenenus
W3MEPEHUI TOTOBSAT 2° 102 M pactBop 2,4-AMHUTpOTONIyosa B ciupTe. CIUPTOBOM pacTBOP
no0aBysilOT B paboumii pactBop Ais  oOnydeHuss B kommuectBe 1 % (mo oObemy).
Kunetnueckue nzmepeHust npoBoaaT Ha anuHe BOiHbBI 530 HM ¢ unbTpom YOC-1. ['oToBAT
ciemyromue ucxoaHbie pacTBopbl: 1 H. pactBop NaOH, 0.1 . pactBop HCIO4 u 0.1 H.
OydepHbIi pacTBOp: YKCycHas kucioTa + arnerat Hatpus (1:1). icxomHbIit pacTBOp XJIOPHOM
KHCIOTHI pa3GaBisercs mociegoBaTensHo B 3 pasa g0 10™ M. Bydeprsii pacTBop

a30aBJIAETCSA 10 KOHIIEHTPAlIU B HHTEPBAJIE 102 -102 M.
p p p
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19 Kyen Kaken' €
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Puc.5. 3aBUCHUMOCTh KOHCTAHTBI CKOPOCTHU MIPEBpaIeHHs] aHHOHHON (OopMBI 2,4-
JMHUTPOTOIYO0a OT pH cpenpi(a) u OT KOHIIGHTpaIiK arletaTHoro 0ydepa(o).
[Tocne npoBeneHUs H3MEPEHUH MPOBOJAT KUHETHYECKYIO OO0paOOTKy KHHETHUKH

U30MEpPHON aHMOHHOW (OPMBI, CTPOST 3aBUCUMOCTH BEIIMYMH KOHCTAHT CKOpocTd oT pH u

koHuentpanuu CH3COOH u onpeaensoT KOHCTAaHTHI kH+ 1 Kua.

B kauecTBe 00IIEro KMCIOTHOrO KaTalM3aTopa MOXKHO TaKXKe HMCIIOJIb30BATh TIIMIIMH
+ v o
NH3CH,COOH. B 3ToM cityyae UCXOAHBIM pacTBOP TOTOBAT U3 CMECU XJIOPHOU KHUCIOTHI U

rurmHa (1:2) ¢ konnentpanueit 0.1 M; pH Takoro pactBopa paseH 2.5.

5.6. @oToXpoMHbIe NpeBpaLeHUsI IPOU3BOIHBIX AHTPAXHMHOHA.
@OTOXpOMHBIE NPEBpALLICHUs] MPOM3BOJHBIX AHTPAXMHOHA (0OpaTHYIO peakIuio
nepeHoca aToMa BOI0Op0o/1a) MOYKHO MCCIIEI0BATh HAHO- MM MUKPOCEKYH/IHBIM HUMITYJIECHBIM
doromuzom. st 1-metmn-9,10-anTpaxmHOHa (OTOXPOMHBIE IMpEBpaIIeHUs] 00YCIOBICHBI

MEpeHOCOM aToOMa BOAOpOJa OT CH3'pr1'IHLI K aTOMY KHCJIOpOJa:

CH3 OH CH,
hv
—_—
-
O

Heoxpamennas HauanbHas opma MMeEET JIMHHOBOJIHOBYIO MOJIOCY MOIJIOMICHUS C
MakcUMyMoM IpHu 376 HM U kK03 dunmenTom s3kcTUHKIUU 5750 Mlem™. s OKpaIlleHHOU
dopMBl  XapakTepHa TOJOca TMOIJIOUIEHHS B JKENTOM uacTH coekTpa Ha 580 HM
(e = 9300 M'cm™). KBaHTOBEIA BBIXOZ (DOTOXPOMHOTO MPEBPAIICHHS TP OONYUCHHH B

obmactu 300 — 350 HM cocraBinsieT mpumepHo 0.2.
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B nawane paboTbl HEOOXOIUMO MPUTOTOBUTH pacTBop 1-mMermin-9,10-anTpaxuHoHa B
9TaHOJIE C KOHIIEHTpAlMel, KOTopasi CO3AacT ONTHUYECKYIO TUIOTHOCTD MOPAIKA €TUHHUIIBI Ha
JUIMHE BOJIHBI HUMITYJIbCHOTO OOJIydeHHs. 3aTeM MPOU3BOAMUTCS PETUCTPAIMS KUHETHKH
POMEXYTOYHOTO TOTJIONICHUS M 10 HUM CTPOMTCS ONTUYECKHH CIEKTP OKpaIIeHHOU
dopmbl. Kunetuka ee mpeBpallieHus MOJUUHSETCA nepBomy mopsaky. s 1-metun-9,10-
aHTpaxMHOHAa B JTaHOJE IPU KOMHATHOM TemIepaType oOpaTHas peakius MNpOTeKaeT
npuMmepHo 3a 160 Mxc. M3MepeHust npu pasinyHBIX TEMIEpaTypax IMO3BOJIAT OINPEAEIUTh

SHEPTHI0 aKTUBAITUU 00paTHOU peakiuu (Eq, ~ 45 xJ/Moub).

5.7. ®OTOJIN3 KOMILJIEKCA HOHA jKejie3a ¢ POAAHU/IOM.

Honsl TPEXBAJICHTHOI'O KCJIC3a O6p33y10T KOMIIJICKC ¢ MOHaMHU pOoJaHuaa:
k
[Fe(H:0)]* + SCN' T——> [Fe(H,0)sSCNJ” (1)

OOpa3yroluiicss KOMIUJIEKC IMOTJIOMAET CBET B BUIUMOW O0JAacTH CHEKTpa M MOMKET
JUCCOLIMUPOBATh OOpaTHO Ha CBOOOJHBIE MOHBI MOJ JeHCTBHEM BuAMMOro cpera. llenb
paboThel 3aKirovaeTrcs B HAOJIONEHHWM paclaja KOMIUIEKca I0oJ JCHCTBHEM CBETa C

MOCIEAYIOLUM ero oopa3oBanueM (puc.19).

0.6

0.5 oranma
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0.4 »
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0.1 \/
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Bpewms, ¢
Puc.6. OcumnnorpaMma pacnaja 1 BOCCTAHOBJICHHUS KOMIUIEKCA HOHA JKeJle3a C HOHOM
pOJaHK/a TP €r0 UMITYJILCHOM (OTOITHU3E.
Jlns mpoBeeHUs SKCIIepUMeHTa roToBsaTes cinenyromue pactBopsl: 0.02 M Fey(SO4)3
B 0.1 M H,SO,4 0.02M KSCN, 0.1 M H,SO4, 1 M NaySO,. PactBOp 111 mpoBeneHHS
SKCIIEpUMEHTa rOTOBHTCS ¢ KoHueHrtpauueil [Fe®'] = [SCN]=5-10*M, [H+]=0.01M u

[Na;SO4] = 0.2 M. IIpuroroBieHHBIN pacTBOP HEOOXOIMMO AepKaTh B TeMHOTe. OOnyueHHe

39



pacTtBopa ocymiectBisieTcs: yepe3 cBeTopunbTp XKC-17 nmm XKC-18. MI3MeHeHne noriomeHus
KOMIUIEKCa PEruCTpUpyeTCs Ha JAJIMHE BOJIHBI 460 HM, MPU 3TOM CBET CIEKTPAIbHON JIAMITBI
npomnyckaercs au00 uepe3 HMHTEp(EpPeHUMOHHBIH (UIbTp, JTHMOO0 uepe3 KOMOMHAILUIO
¢mibTpoB, Harpumep, XKC-16 + OC-6.

Peakuust oOpa3oBaHHs KOMILJIEKCAa 3aBUCUT OT KOHIIGHTpAallMM HMOHOB BOJOpPOJAA H

Ol'Ipe,I[eJ'I}IeTC}I CJ'IC,I[YIOH_[I/IMI/I ypaBHeHI/I}IMI/IZ
[Fe(H.0)]** == [Fe(H.0)sOH]*" + [H'] )

[Fe(H,0)sOH]** + SCN & [Fe(H,0)4(OH)SCN]* (3)

[Fe(H,0)4(OH)SCN]* + H" ——2 [Fe(H20)sSCNJ** (4)
PaBHOBecue peaknuii (2) u (4) ycraHaBIuBaeTcsi OBICTPO, TIOITOMY CKOPOCTH 00pa3oBaHUS
KOMIUIEKCa Iociie ero OTOXUMUYECKOTO pachaaa OyAeT 3aBHCETh B OCHOBHOM OT KOHCTaHT
ckopoct K; Ky, CkopocTs 06pa3oBanus KOMILIEKCA MOKHO 3aITHCaTh CIIETYIOIMM 00pa3oM:

d[FeSCN]/dt = ki[Fe][SCN] + Kk,[FeOH][SCN] (5)

Jns npoctorel U3 ypaBHeHHMs (5) HCKIIOYEHbl BHYTPUC(HEpHBIE MOJIEKYJIbl BOJIBI.

Konnenrparnus [FeOH] CBsI3aHA c KOHIIEHTpaIuei [Fe] ypaBHECHUEM:

Kon = [FEOH][H+]/[Fe], rme Kon=1.9-10°M™. Moxuro mnokasare, uro HaGmonaemas
KCIICPUMEHTANIbHO KOHCTAHTa CKOPOCTH 00pa3oBaHMs KoMIUIeKCa Kexp ToCIE  ero

q)OTOXI/IMI/I‘leCKOFO pacmnaaa 6y,HeT ONpCACIIAATECA YPABHCHHUCM!

c

koo = (ki + K2 (Ee T4 [sONT + ) | ©)
[H'] K

I'ne [Fee] u [SCNe] — paBHOBECHBIC KOHIIEHTPAIIUU ¢ KOHCTAHTON PAaBHOBECHSI:

K. = [FeSCNe]/ [Fee][SCNg].
M3 3aBUCHMMOCTH BEIMYUHBI SKCIIEPUMEHTAIBHON KOHCTAHTBHI CKOPOCTH 00pa3oBaHUs
KOMIIIEKCa OT KOHIIEHTPAIIMH HOHOB BOJOPOIA MOXKHO OnpeneanTh KoHcTaHTsl Ky u Ko, TIpn
stom Beanunnbl K¢ , [Fee] u [SCNe] ompenensrorcs u3 crexTpa IOrIOMIEHHS KOMILIEKCA C

YUYCTOM BCIIMYHUHBI KOB(p(I)I/ILII/ICHTa OKCTUHKIUM B MAaKCUMyMC CTroO IIOTJIOICHUA paBHOﬁ

5000 M tem™.
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