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B pabome usyueHo s3aumoodeiicmaue xaopuoa meou(ll) ¢ sodopacmeopumeim S-pypdyposor-
cumom (N-(pypaH-2-unmemunuder)eudpoKCUNAMUHOM) 8 CONTHOKUCAbIX pacmeopax. Beisenero,
umo cmeneHsb ocaxoeHust meou(ll) daHHbIM peazeHmoMm U3 800HbBIX pacmeopos u 00 docmurKe-
Hus kucromuocmu 4 M HCL He npesviuwaem 52% oarke npu ucnosb3osaHuu uzbsimka ocaou-
mens. IlonyueHHble 3a8UCUMOCMU CONOCMABNEHbL C AHANIO2UUHBIMU OGHHBIMU OJIsL OCAXKOEHUS
nannaous(Il) npu npouux pasHelx ycrosusix. YemaHosesnero, umo npu ezaumodeticmseuu Cu(Il)
¢ SB-¢pypdyponokcumom e craborkucaoix pacmeopax (0.01-0.1 M HCI) noayuaemcst «3eneHblily
romnaekc cocmasa [CuL,Cl,], 8 KOMOpoMm OKCUM KOOPOUHUPYEMCSL K UeHMPATbHOMY AMOMY Ue-
pe3 amom Kucnopoda okcumHoll 2pynnet. B duanaszone kucromHocmu 1-4 M HCIl, a maxoxke 8
cpede amuniogozo cnupma npoucxooum obpaszosaHue mak HA3bl8AEMO20 «(KPACHO20» KOMNIAEKCA
cocmasga [CuL,Cl)], 8 K0Omopom KOOPOUHAYUUSL MONEKYJL TUAHOA OCYULECMEJISLeMCSL Uepes amom
Kuciopooa pypaHoeo20 KoNbUA U KUCIOPOOa OKCUMHOU 2pynnut. Peazenm N-(cpypaH-2-unmemu-
JUOEH)-2UOPOKCUNAMUH MOXKem OblMb UCNONb308AH O/l NPAKMUUECKU KOAUUeCme8eHH020 8bloe-
JEeHUSL NANNAOUSL U3 COTISTHOKUC/IbLX pacmeopos8, 00HAKO OH He obecneuugaem pasoeneHust mMeou
U nannadust NPuU UxX COBMeCmHOM NPUCYMCMBUU.

Knroueeste cnoea: meov(ll), -pypdpyposrokcum, Komniexcoobpazoearue, KoMnieKcol Naaia-
ousi(Il), consiHokucnvble pacmeopsl, budeHmamHast KOOPOUHAYUSL, MepMUUeCKast YCmoliuugocme.
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The paper is devoted to the interaction of copper(Ill) chloride with water soluble SB-furfuraldoxime
(N-(furan-2-ylmethyliden)hydroxylamine) in hydrochloric solutions. It was been revealed that the
degree of copper(ll) precipitation from aqueous solutions and hydrochloric solutions with the pH of
4 M HCI by this reagent is not higher than 52% even when the precipitant is used in abundance.
These dependencies has been compared to the similar results of palladium(Il) precipitation obtained
when all other conditions were equal. It has been discovered that various complexes are formed
when Cu(ll) reacts with a -furfuraldoxime and that it depends on the acidity of the solution. In weak
acid solutions (0.01-0.1 M HCI) the «green» complex of composition [CuL,Cl,] was obtained and in
this complex the oxime is coordinated with the central atom by an oxygen atom of the oxime group.
The so-called «red» complex of composition [CuL,Cl)] is formed in the pH range of 1-4 M HCl and in
ethanol. In this complex the coordination of ligand molecules is realized by the oxygen atom of the
furan ring and by the oxygen of the oxime group. Reagent N-(furan-2-ylmethyliden)hydroxylamine
can be used for practical quantitative release of palladium from hydrochloric solutions. However, it
does not provide the separation of copper and palladium in their joint presence.
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BBenenue

KomruiekcooOpasyrolune cBoiicTBa peareHToB Kiiac-
ca OKCHMOB TI0 OTHOIICHHUIO K IEPEXOAHBIM MeETaulaM
MPUBJIEKIM IIUPOKOE BHUMAHHUE HCCIEAOBaTeNei mo-
ciie onyOIMKOBaHMS eme B Havasie XX Beka pador JLA.
Uyraesa [1, 2]. Ocoboe npuMeHEeHNE TaHHbIC PEareHTh
HAITM B aHAJIMTUYCCKOM XUMHH, Onarogapsi BBICOKOM
U30HMPATEILHOCTH 110 OTHOMICHUIO K noHaMm Hukessi(1l),
namanua(ll) u meau(Il) [3-5]. Paznuunble B-oKCHOK-
CHUMBI SIBJISIFOTCSL IIMPOKO H3BECTHBIM KJIACCOM KaTHO-
HOOOMCHHBIX OJKCTPareHTOB, MPHUMEHIEMBIX B THAPO-
MeTaJTypruu Meau [6—8]. OKcUMHBIN pparMeHT — 3TO
(hapmakodopHas rpynmupoBka [2], onpenenstomnias Ouo-
JIOTHYECKYI0 aKTUBHOCTb COJEPKAIIUX €ro COeIUHe-
Hui. OOHapy)KEeHA IUTOJIOTUYECKas W KaTaJHuTHIeCKast
aktuBHOCTh KomruiekcoB Cu(Il), Ni(Il), Co(Il) u Pd(II)
¢ okcumami [2, 9, 10]. B3aumomelicTBeM KaTHOHHEIX,
OKCHMCOJIEpXKAIUX, 1 aHHOHHBIX METAJTIOKOMIUIEKCOB
MOYKHO TIONy4aTh OWMETaJUTHYeCKhe KOMIUIEKCHI, Kak,
nanpumep, [CuL, ][Cr(SCN),A] (rae L — B-bypdyposnok-
cuM, A — azotconepkaiue jguransl) [11]; Oumerammu-
YEeCKUe KOMIUIEKCHI, COJepKalllie aTOMbl JByX MeTall-
JIOB, M3BECTHBI IJIS1 KOMIDIEKCOB C AUMETHITIIHOKCHMOM
(DMG) — [NiPd(DMG),], [NiPt(DMG),], [PdPt(DMG),]
[12] m MoTyT TIpECTaBIATH MHTEPEC KAK MPE/IICCTBEH-
HUKH OMMETAJUTNYECKUX MOPOIIKOB.

Lenp HacTosIIICH PAOOTHI — BBISIBIICHHE OCOOCHHOCTEH
B3anMoyeiicteusi noHoB Memu(Il) ¢ N-(dypan-2-unmeru-
JIAICH)THAPOKCHIIAMHHOM B COJSTHOKHICIBIX PacTBOpaXx,
YCTaHOBJICHHWE COCTaBa, CTPOSHUS] U TEPMHUUYECKOH YCTOM-
YHBOCTH 0OpPa3yIOMINXCS KOMILIEKCOB, COTIOCTABIICHHE TI0-
JyYCHHBIX PE3YJBTATOB C AHAJOTUYHBIMH JAHHBIMU JIIS
xnopokominiekcoB namaaus(Il). Takoe cpaBHEHHE MO3BO-
JIUT OLIEHUTH BO3MOKHOCTB (MJIM HEBO3MOXKHOCTb) pasfie-
nennst noHoB Menu(ll) u mammamusi(Il) B comstHOKMCTBIX
pacTBOpax, 00pasyrolmxcs Mpu nepepaboTKe pa3IuuHbIX
BHUJIOB BTOPHYHOTO CHIPHSI, B YaCTHOCTH, ONMETAIITNYECCKIX
karaymsaropos kousepcuu CO B CO, [13], runpuposanust
arietwiiena [ 14] u 1pyrux mporeccos.

3KCHepI/IM6HTaI[]>HaH qacThb

B pabote uCHONb30BaIM THAPAT JUXJIOPHAA MEIH
CuCl,2H,0, kBamm@pukanmym «4aa», IPOM3BOICTBO ACTOS
Organics BVBA, nmuxmopun naa s PdClz, KBa(uKa-
n «a», TY-6-09-2025-84 (OAO «Aypar»).

N-(@ypan-2-unmerninaeH)ruapoxcuiamun  (B-gyp-
dyposokenm)* (L). KenrtoBaro-Oenbie uronku. Temrie-

@cu:m-ou

* PeareHt no0e3HO NpegocTasieH K.X.H. boiiko 1.H.

parypa tuiaBnerus 82-85°C. UK-cmektp, cm': 3418,
3221, (OH), 3086, 3045, 2924, 2855 (CH), 1647 (C=N),
1570, 1478, 1378 (C=C, xonebanus konbia), 1325 (OH),
1239 (=C-H__ ), 1188, 1147, 1084, 1020 (C-O0-C), 973
(N-0), 923, 894, 824, 754 (C-O-C, =C-H), 595, 523
(=C-H). Hatineno, %: C 54.4; N 12.4; H4.50. CH,ON.
Paccunrano, %: C 54.1; N 12.6; H 4.50.

Bzaumoneiicteue Cu(ll) u Pd(Il) ¢ pearentom ocy-
IIECTBILUIA TIPA KOMHATHOW TEMITIEpaTrype B BOIHBIX W/HIN
COJITHOKHCITBIX pacTBopax (koHueHtpauio HCl mamensinm
ot 2 110 4 M). KoHIleHTpaliio MeTalioB B HCXOIHBIX pac-
TBOpax BapbpoBasu ot 2-107 10 0.1 MOJB/1, MOIBHOE CO-
oTHomreHne M:pearent cocranisuio 1:1 +1:6.

OnbIThl 1O BBACTICHUIO MEAM W MAJJIaaus U3 pac-
TBOPOB IIPH X COBMECTHOM ITPUCYTCTBHHU OCYIICCTBIIS-
7 BHECEHUEM Jiuranja B pactBop (10 M), momyueHHbIH
pacTBOopeHHeM cooTBeTCTByomux Haecok CuCl,-2H,0
u PdCl, B 1 M HCI (C*, = C*, = 0.01 mons/n). Ba-
PBHPOBAIH MOJBHOE COOTHOIICHHE METall (TI0 CyMMe
MoJiel mamnaaus u Meau): aurann = 1:2+1:6. PacTBopbl
BEIJICPKUBAJIN B TEUCHHE 2 CYTOK, 3aT€M OCaIK! OTACIS-
T 1 MAaTOYHUKH aHAJM3UPOBAIIM Ha COJEPKAHUE HOHOB
METaJUIOB.

Cunmes komnnexca Cu(ll) («3enemnslity Komniexc).
Hapecky CuCl-2H,0 (m=0.426 r) pactsopuiu B 0.1
M HCI (25 M), pacTBOp Ipu KOMHATHOHN TeMIIepaType
MTOCTETICHHO TPIJIMIN K HaBecke pearcHTa B-dypdypo-
JokcuMa, MosibHoe cooTHouenue Cu:L=1: 6. [Ipu sTom
HabOmronanu obpasoBanue ocajaka. Yepes 1 4 ocaiok ot-
(UIBTPOBAN, MPOMBLTH Ha (UIBTPE AUCTHILUIUPOBAH-
HOW BOJIOW M BBICYUIMJIM JO MOCTOSIHHOW Macchl B
skcukarope. Ocalok nmpencTaBiseT co0oil TeMHO-3ere-
Hble KpyIIHbIe Uroiku. Beixon coctasui 41.5%.

CoracHO TaHHBIM JIEMEHTHOTO XUMHUYECKOTO aHa-
nu3a, HangeHo, %: N 9.70; C 40.9; H 3.28; C1 12.1; Cu
11.0; paccanrano na 6pyrro-opmymry Cu(C.H,ON) Cl,,
%: N 9.68; C 41.50; H 3.46; C1 12.3; Cu 11.0.

Cunmes xomnnexca Cu(ll) («Kpachwlity Kommjekc).
Hagecky CuCl,-2H,0 (m=0.426 r) pacteopuin & 4 M HCl
(25 ™), pacTBOp TpH KOMHATHOW TeMmIieparype TocTe-
TICHHO MPUIIWIIM K HaBecke peareHta B-Qypdyponokcruma,
MonbHOe cooTHomreHne Cu:L=1:6. O0pa3oBaBHiics oca-
JIOK OT(UIIETPOBANIH, IPOMBLIX Ha (DHIIETPE BOIOH U BBICY-
IIIVJTH IO TIOCTOSTHHOM MAacchl B 9kcuKaTtope. Ocalok nMeer
KUPIINYHO-KPACHBIH 11BeT. Boxox 51.9%.

CornacHO TaHHBIM IIEMEHTHOTO XUMHYECKOTO aHa-
nu3a, "HargeHno, %: N 7.80; C 34.5; H 2.70; C1 19.3; Cu
17.2; paccunrtano na 6pyrro-popmymny Cu(C,H,ON),Cl,,
%: N 7.86; C33.7; H2.81; C119.9; Cu 17.8.

[loxydeHHble BemiecTBa HEPACTBOPHMBI B BOIE,
arierone, 2 M HCI. 3amerum, uto npu odpabotke 2 M
HCI mnu mumMeTHoBbIM 3(UPOM 3elIeHBIH 0CaIoK CcTa-
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O6GpaszoBanue komnaekcos meau(ll) c BomopacTBopumbIM -pypdyposokcuMom

HOBUTCSI KpacHO-KOpHYHEBBIM. O0a BemecTBa MeaseH-
HO pacTBOPSIIOTCS B 3TUIOBOM CIIUPTE, XOPOLIO PacTBO-
pPHUMBI B aMMHaKe, TIPHIeM 00pa3yIomrecss aMMUaIHbIe
pacTBOPbI UMEIOT SIPKO-CUHMM LIBET, XapaKTepHBIN [UIs
ammuakaroB menu(1l).

Cunmes xomnnexca Pd(Il). K consHoxuciomy pac-
tBopy PdCl, B 1 M HCI (m,,.,=0.035 r) o6bemom 10
MJI NPU KOMHATHOH TeMIiepaType W IepeMellnBaHUH
JIOOABIISIITA B CYyXOM BHJE pearcHT PB-(ypdyposiokcum
(m,; =0.044 1), B3ATBII U3 pacvyeTa MOJILHOTO COOTHOLIIE-
Hust 1:2. Tlpu 3TOM cpasy HaOmomaeTcss oOpa3oBaHHE
ocanka. Yepe3 CyTku 0Opa30BaBIIHUICS OCAJIOK OT(HWIIb-
TPOBAJIH, TIPOMBUTH Ha (IUIETPE ANCTHIDIMPOBAHHON BOIOH
Y BBICYILIUIIH JIO TIOCTOSIHHOM Macchl B 3kcukarope. Ocaaok
KPUCTAJUTM3YETCS B BUJIC TOHKHX WV YKEIITOTO IBETA.

ComracHO JaHHBIM JIEMEHTHOTO XHMHYECKOTO
aHanu3a, HaiaeHo, %: N 7.00; C 30.2; H 2.30; Pd 27.4;
paccuurano Ha 6pyrro-popmyiy [Pd(C,H,O,N),CL ], %:
N 7.01; C 30.0; H 2.50; Pd 26.6.

Komrneke mamiagust He pacTBOpsieTCS B BOAE U B
KOHIICHTPHUPOBAHHOM COJISTHOW KHCJIOTE, PACTBOPSETCS B
STHIJIOBOM CIIHPTE.

AHamu3 KOMIUIEKCOB M PacTBOPOB Ha COZICPIKAHHE
HMOHOB METAJUIOB MPOBOAWIM MO M3BECTHBIM CIEKTPO-
(OTOMETPUICCKUM METOAMKAM: Ha MEIb — C JUATHII-
JnuTHOKapOamaroM Hatpus [4], Ha mayuaguii — ¢ qUXJI0-
punoMm onosa [5]. BeieneHHbIe KOMITIIEKCHI M PACTBOPBI
niepes] aHAJIM30M KHUITSATUIIN C «IapPCKOW BOAKOI» M yrmapu-
BaiM 2—3 paza ¢ KOHICHTPHUPOBAHHOM COJITHOM KHCIIOTOM.

CreneHb U3BJICYEHUsI METAUIOB B ocanok (%) mpu
B3aMMOJICHCTBUU C OKCHMOM PAaCCUUTHIBAIN KaK OTHO-
LIeHHUE MacChl METalljia B 0CaJKe K UCXOAHOM Macce.

DneMmeHTHBIN aHanu3 komiuiekcoB Ha C, H, N, CI
MIPOBOJMIIM Ha 3JeMeHTHOM aHaiuzarope EA 112 mnpo-
u3BonctBa pupmbl "TermoFinigan", Wtamus (morperi-
HOCTh aHaym3a cocrapisieT 0.2—0.5% alc.).

OnektponHble  criekTpbl  nomtomieHus  (DCII)
pPacTBOpPOB PEruCTPUPOBAIM Ha CIEKTPohoTOMETpe
SPECORD UV-Visible «Helios» B WHTepBalie IJIUH
BoyiH 200—1000 HM B KBapIIeBbIX KIOBETaX C TOJIIUHON
nornomtaromiero ciost 1 cm. UK-criekrper nmornmomenus
3anuceiBain Ha UK-Dypbe-cnexrpomerpe Eq.55 dup-
Mmbl Bruker B muanasone gactor 400-4000 cm!. Tepmo-
rpaBUrpaMMbl cHUManu Ha aepuBarorpade Q—1500 D
€O ckopocThio Harpea 10 Tpaj/MUH MPU OJTHOBPEMEH-
Hoii 3anucu kpuBbix HarpeBanus (T u ATA) u yobun
Macchl (TG) B KBapleBbIX THIIISAX Ha Bo3ayxe. HaBecku
00pa3noB coctaisn 30—70 Mr (HOrpeIHOCTh B3BEIIH-
Banus +0.4 mr). Temmeparypy W3Mepsuid TepMOIapoi
wiatuHopoauii-mnarunosas (I1I1-1) ¢ morpemHOCTBIO
+2°C B maTepBane temneparyp ot 20 go 1000°C.

Pe3y.]'[I>TaT]>I H UX oﬁcyme}me

Hamu oOnapykeHO, 4TO TpU B3aUMOJCHCTBUU
BOJIHOTO Mezbconepskarero pactBopa (C., "= 0.1 Mosn/i)

C peareHToM cpa3y IpPOHMCXOIUT 0Opa3oBaHUE OCajKa B
BHJIC TEMHO-3€JIEHBIX KPYNHBIX UrosoK. Ecim C " <0.1
MOJIB/T, 00pa30BaHUs Ocaaka HE MPOMCXOINT. YCTaHOB-
JIEHO, 4TO ¢ pocToM MonbHOro otHoueHust Cu: Lot 1 : 1 go
1 : 4 crenens n3Bneuenus meau(ll) B ocagok yBenmun-
BaeTcs, JanbHEiIee yBeITHUCHHE MOIBHOTO COOTHOIIIE-
HUS HE IIPUBOJUT K CYLLIECTBEHHOMY POCTY U3BJICUEHUS
meau(Il) (puc. 1). DT0 MOXKET CBUAETENLCTBOBATH O TOM,
yto BO B3ammojeicTBun ¢ noHamu Cu(ll) ydgactByer
4 MoJeKyIbl JIMTaH/a.

100 ° —e
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10

Pd(ll)

cu(ll)

cTeneHb U3BneveHus, %

0 : :
1 2 3 4 5 6 7 8

MOJibHO€ OTHOLWeHune meTann: nuraHg
Puc. 1. 3aBucumocts crenenn uzsneuenus (%) Cu(Il)
n Pd(II) B TBepayro a3y OT MOJIBHOTO OTHOIICHHS
M:L npm 20°C (C**, = 0.1 MOIB/J1, BOTHBIA pacTBOp;
Crex,, = 2-107 monw/n1, 1 M HCI).

[Tokazano, uto creneHb u3BieucHus: meau(ll) w3
BOJHOrO pactBopa u 10 pH 1 Haxogutcs Ha yposae 30—
33% (Tabn. 1), omHako najbHEWIEe TOBBINICHUE KHC-
JIOTHOCTH MPHUBOIUT K POCTY U3BJIeUeHus. 13 pacTBOpoB
C KOHIEHTpaluen COISTHOW KucaoTel 2—4 M creneHnb
W3BJICYEHHS HaxoauTcs Ha ypoBHe 48-52%. Ilpu sTom
oOHapyKUBaeTCsS MHTEPECHBIN (DaKT: 3eJICHbIC MIOJIbYa-
Thle Ocajgku obpasyrorcs B cnabokucasix (0.01-0.1 M
HCI) pacTtBOpax, a ¢ yBelTM4eHHUEM KOHIICHTPAITUH COJIs-
Ho# kucnotel (C,,,=1-4 M) BbINaLaOT 0CAIKH KUPIHY-
HO-KpacHoro 1mBera. OTCIofma MOXKHO 3aKIIOYUTh, UTO
XapakTep B3aHMMOICUCTBHS XJIOpokomIuiekcoB memu(1l)
¢ B-bypdyposiokcumom 3aBucHT OT KoHIeHTparnund HCI.

[Ipu Bzaumogpeiicteuu Pd(I) ¢ Tem xe opranuye-
CKHM PEarcHTOM B KHCJIBIX pacTBOpax HaOmromaercs 00-
pa30BaHUE HKENTHIX 0CAAKOB. [IpOMCXOIUT KONMUYECTBEH-
HOe ocaxJeHne MoHOB nasuaaus(ll) u3 comsTHOKMCIBIX
pacTBOPOB BIUIOTh A0 JOCTHXKEHUSI KUCIOTHOCTH 4 M.
Tak, crenenb ocaxnaenust Pd(I1) naxe mpu MoIbsHOM OT-
Homenuu Pd:L=1: 2 (C"*, = 2:10” MONb/1) U3 KMCIIBIX
pactBopoB cocTasisieT 97.5-99.9% (tabmn. 1, puc. 1).

3aMeTHM, 4TO B CIy4ae COBMECTHOIO IPUCYTCTBUS
B pactBope moHoB Pd(II) m Cu(ll) BHeceHne HaBecKH
B-bypdyponokcuma  compoBOXKIAeTCs  BbINaJCHUEM
JKENTBIX OCAJIKOB, U CTeNeHb ocaxaeHust noHoB Cu(ll)
3aBUCHT OT KOJIMYCCTBA JINTaHa, HO He mpeBbiaeT 42%
Jlake B cllydae ero u30bITKa, B TO Bpems kak juist PA(II)
OCaX/ICHHE SBJISIETCSA KOJMMYECTBEHHBIM (Tadm. 2).
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Tadomuua 1. Crenens msneuenns meau(1l) n mammanusa(1l) (%) B TBepmyro dazy

B 3aBUCUMOCTH OT KMCJIOTHOCTH UCXOMHOT'O pacTBOpa

Venosust Konnenrpauus KucioThl
OCX/ICHUSA pH7 pH2 pH1 1 M HCI 2 M HCI 4 M HCI
(Cr,=0.1 monb/x;
coornomenue Cu : L=1: 4) 32.2 30.3 323 37.6 48.6 51.9
("% =210° voms/x; - . 97.5 99.9 >99.9 ~99.9

coorromrenue Pd : L= 1:2)

Taomuua 2. Crenens w3snedenust Cu(Il) u PA(IT) (%)

B TBEpAYO (pa3y Mpu COBMECTHOM IIPUCYTCTBUU

B 3aBUCHMOCTH OT UCXOHOTO MOJIBHOTO OTHOILICHUS
metay : ymrang (C* = C', = 0.01 moms/i; C .= 1 M)

CreneHb MonsHoe cooTHommenne y M:L
u3BjeueHus, % 1:2 1:4 1:6
Cu 25.8 38.2 42.0
Pd 99.5 >99.9 >99.9

Dnexmponnvie cnekmpuvl no2iLoujeHus pacmeopos.
B OCII BonHOro pacTBopa JMraHzia OTMEYEHO CHIbHOE
ToryioneHue B nainbHel Yd-o0mactu (220-245 um), 006-
YCIIOBIIEHHOE TT-T*-TIEpEXOaMU B COIPSKEHHBIX JIBOM-
HBIX CBS3SIX (pypaHOBOTO KoJibIla [15], a mosoca morsio-
mienus npu 307 HM CBsi3aHa ¢ HATMYKUEM XpoMO(OpHOI
C=N-rpymmsl. B BHIUMOH 00JaCTH CIEKTpa MOJIOCHI
TIOTJIOIICHUS OTCYTCTBYIOT.

B DCII pactBopos Beizenennbix komruiekcoB Cu(Il) B
9THIOBOM crimpte B OmmwkHeil MK-o6macti HaOmromaetcst
IIMpOKast rojioca noromnienust d—d-riepexora rmpu 820-857 HM,
XapaKTepHast ISl ICKKEHHOTO OKTayIPUUECKOTO OKpYyKe-
aust noHa Cu(Il), oOpa3oBaHHOTO MOJICKYJIaMH JIMTaHa U
pactBoputest [ 16, 17]. DCII pacTBOpoB, NOITYyUEHHBIX pac-
TBOpeHneM Berect B 6 M HCI, unentnunsl. B cmekTpax
HaO0II0AI0TCSA MOJTOCH MOTJIOIMEHUs npu A=380 HM
(e=26 manp-em), 567 am (=41 momsem™) 1 800 HM (=40
mosp-em!). UsBectho [17], uro moH menu(Il) B xoH-
¢uryparun d° sBISETCS TUIHUYHBIM TPEACTABUTEIEM
CTEPEOXMMUYECKH MOJBMKHOTO HMOHA, MOSTOMY TIpH-
pona JHraHga U OKPYKCHUs OYEeHb CHIIFHO BIHSIET Ha
nosnokeHue nosoc nornomieHus B CII. Ykazannoe 00-
CTOSITENIECTBO JIETIACT OIPEICIICHNE TeOMETPUH HOHA B
pacTBOpE IO TMOJIOKEHHUIO TIOJIOC KpaitHe 3aTpyIHUTEb-
HBIM U HeopHo3HauHBIM. DCII moxydeHHOTO pacTBOpa
ormnyaercst ot ICII pactsopa [CuCL]* B 6 M HCI, B
KOTOPOM B BHIUMOH OOJAacTH TPUCYTCTBYIOT IIOJIOCHI
noronteHus mpu 440 um (=51 monb!-cm!) 1 880 (6=66
mouib-em™). YkazaHHbIH (aKT CBHICTENBCTBYET O HPH-
CYTCTBUM B pacTBope KomruiekcHbIX (popm meau(Il) c
B-bypdyporokcumom.

UK-cnexmpor gvidenennvix xomniexcos. 00 yua-
CTHN (YHKIHMOHAIBHBIX TPYII JMTaHAAa B KOMIUIEKCO-
oOpaszoBanun ¢ noHamu meau(ll) cynunm Ha ocHOBaHUM
aHaymza MK-crekrpoB (tadn. 3). KomriekcooOpasyro-
mme cBoiictBa P-pypdyponokcuma (N-(pypan-2-ui-

MeTunuaeH)ruapokcuaamMuta L) oOycioBieHs! TpeMs
ANIEKTPOHOJOHOPHBIMU aTOMaMH: aToM Kuciopoaa ¢y-
PaHOBOTO KOIIbIIa, aTOMBI 230Ta U KHCIIOPO/a OKCHMHOM
rpymmsl. [TosToMy criemyeT oKunarh, 9T0 OCHOBHBIC H3-
MEHEHHUS OyAyT KacaThCs MOJIOC MOTIIOIIEHHS, OTBEYAt0-
mrux 3a konebanuss OH, C=N u N—OH rpymm.

B UK-cnekTpax «3eneHoro» KoMIUIeKca B Juana-
3oHe 3230-3100 em™ (v,,,) 1 13291320 cm' (5,,,) mo-
JIOCHI TOTJIOIIECHUS KOJIICOAHUH THIPOKCHIBHBIX TPYIII
oKcuMa coxpaHsiorcs. 1lupokue MOoNOoCH BaJeHTHBIX
kose0anuii OH-rpynn CBUAECTENbCTBYIOT O HAIIMYHH BO-
JOpoAHbIX cBszei [15]. Tlonoca BasieHTHOTO KoeOaHwMsI
V. B UK-criekTpe «3e11eHoro» KoMIiekca B pe3yibrare
KOMIIIICKCOOOpa30BaHMsI IIPETEPIICBACT CABHT B KOPOT-
KOBOJIHOBYIO 00iacth Ha 13 cm! (1660 cm'). Ecmu x
LECHTPAIBFHOMY aTOMy KOOPAMHHPYETCS aTOM a30Ta OKCH-
Ma, TO, KaK MPaBUII0, HAOIFOIACTCSI C/IBUT B JUTHHHOBOJTHO-
BYIO 00nacTh 3a cyet yaauHenus csizn C=N [18-20]. Taxk,
Hanpumep, B komruiekce namanusi(ll) ¢ B-pypdypomnok-
CHMOM M10JI0Ca V., C/IBMraercsi Ha 85 ¢cM' B JUIMHHO-
BOJTHOBYIO oOmacth (Tabm. 3) [21]. HaOGmomaercs casur
MIOJIOCHI MOTVIOIICHHSI, OTHECEHHOH HAMHU K BAJICHTHOMY
kostebanuto rpymnmbl N-O, ot 973 o 988 cm! (+15 cm).
CymiectBeHHBIe H3MeHEeHHUs poucxomatT B MK-criekrpe
KoMIuiekca B quanazone 500-750 cm!. B aroii obnactu
MPOSIBISIIOTCSL  1e(DOPMALIMOHHBIE KOJICOaHUsT CBsI3eH
=C-H (610 1. cM! u cwipHas monoca mpu 595 cm).
B oOmactn ckeneTHBIX KoJeOaHUH (ypaHOBOTO KOJBIIA
(1570-1378 cm!) u xomebanmit ceszu C—O-C (1190-
990 cm!') He TPOUCXOAUT CYIIECTBEHHBIX H3MCHEHHH.
B cmekrpe «3eneHoro» KOMILIEKca HaOMIONAIOTCS JBE
napsl mojioc: npu 707, 670 ecm! u 629 u 594 cm™!, otBe-
Yarolue, Mo HaleMy MHEHHUIO, BAJICHTHBIM KOJIeOaHHIM
CBSI3M METAJIJT — KUCIIOPOJ] OKCUMHOM Tpymibl [22-24].

COBOKYITHOCTh TIONYYCHHBIX JIaHHBIX CBHJCTEIb-
CTByeT 0 KoopauHanuu smraaa B komruiekcax Cu(Il)
yepes3 aToM KUCJIOpoJa OKCUMHOM rpyniel. B nnTepsaie
ot 400 1o 500 cM' HeT MoNOC MOMIOIIEHHS, 8 UMEHHO
B 3TOI 00J1aCTH, KaK MPABUIIO, IPOSIBISIOTCS KoJIeOaHUs
cBsi3u Cu—N [22-24]. CornacHo 2JIeMEHTHOMY aHaln3y,
MoJibHO€e oTHOomeHHe Cu:LL B BBIJICJICHHOM COCIMHECHUU
pasuo 1 :4. Ciemgyer mOAYEpPKHYTH, UYTO B KOMILIEKCAX C
MOJIBHBIM COOTHOIIeHHeM M:peareHt, paBHbIM 1:4, co-
crasa [ML X ] (rne M — nonsr Co(I) u Ni(II), X — CI,
Br), mony4eHHBIX B3aMMOJICHCTBHEM CTEXHOMETpHYE-
CKHX KOJNIMYeCTB PB-PypdyposoKcHMa ¢ COISIMH MeTall-
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Ta6auna 3. [Tonoxenue nmonoc nornomnienns B MK-crekrpax okcuma (L),

komrutekcoB Mean(1l) u mammamusi(Il) (cm') u ux oTHeceHHe

OtHecenue Oxcum «3eneHblil» KOMIUIEKC «KpacHblii» KOMILIEKC Kommexe [PdL,]CI,
Cu(II) Cu(II)
Vo 3423 ., 3287, 3221, 3440 nu, 3231, 3154, 3254 ou.c.m.,3169, 3141, 3205 [21]
3086, 3045 mr. 3086 m1. Hepa3peleHHas 3119, 3057
HepaspeleHHast 10JI0ca T0JIOCA € HECKOJIbKUMHU HepaspelIeHHas 110J10ca ¢
C HECKOJIbKUMHU MaKkCHMyMaMH HECKOJIbKUMHU
MaKkCUMyMaMH MaKCUMyMaMH
Veu 2925 c., 2855 c. 2922 cn., 2871 cp. 2963 - 2857 ci1. moaocsl 2853 cp., 2810 ci.
Veow 0 1647 c. 1660 cp. 1653 cp., 1608 mr.ci1. 1562 [21]
V_» KoneOanus 1570 cp., 1478 c., 1448 1569 cp, 1475 c., 1448 1570 cp., 1477 ou.c., 1441 1564 cp., 1472 o.c.,

ckenera (pypaHOBOTO
KOJIbLIA

mr., 1379 c.

mr., 1384 c.

1289 m. ci., 1243 m.cp,
1194 m.cn, 1147 wr.ci.,
1089 cp., 1023 cp.

S 1325 cp. 1329 cp.
Veoc 1239¢., 1188 ¢c., 1147 c.,

1087 c., 1020 ou. c.
v 973 ou.c. 988 ou.c.

N-O

Yoo O=cn

923 ¢., 895 ¢c., 879 o,
824 m.ou.c., 754 ou.c.,

939 mr.ci., 916 m.ciu., 886
m.ci., 829 c., 761 1.c.,

c., 1385 c.

1320 cp.

1291 cn., 1257 cin., 1192
ci., 1155 ci., 1089 cp.,
1035 1 1021 1. ¢. mosoca
C lIByMﬂ MaKCI/IMyMaMI/I

986 ou.c.

942 cp., 911 cp., 887 cp.,
830 c., 801 cx., 761 c., 593

1433 c.,1382 c.

1329 cp.

1254 cp., 1199, cp.,
1154 cp., 1088 cp,
1031 cp.

1008 c.

943 cn., 905 cp., 889
cp, 831 ¢., 766 o.c.,

595¢., 523 cp 707 ur.ci., 707 m. ci., 594 c., 506 cn 593 c.
Vewoy 670 1. cp., 629 m.cp, 656 1. cp., 638 1. cp.
Vean 566 [21]
Vit-0tring) 561 m.c 512 [21]

UL — IIJ1€Y0;
III.C. — LIMPOKAsi CUIIbHAS;

C. — CWJIbHAsT; CP. — CPEIHSS;

cJ1. — cia0ast; o4. ¢. — OYeHb CUIIbHAS;

vCu-O(ox) — CBA3b C KUCJIOPOOM OKCHUMaA,

Vno(sing — CBA3P € KHCIOPOAOM (bypaHOBOTO KOJIBIIA

JIOB B cpejie 3TaHoNa uiau MeraHoia mpu 4°C [11], Ha-
OJTromaeTCsl MOHOJICHTATHAST KOOPIMHAIINS JIMTaH 1A, TIPU
9TOM KOOPJIMHAIIHS POUCXO/UT YEPE3 aTOM KHCIIOpOoJia
OKCHMHOM T'PYIIIIHI.

B HK-cnekTpe «KpacHOTO» KOMILJIEKCA IOJIOCHI
TIOTYIONICHHS BAJICHTHBIX W Jie(hopMaIiMOHHBIX KoJeOa-
Husi OH-rpynmn okcMMHOTO (parMeHTa COXpaHsIoTCH,
HO B omimune oT MK-cniekTpa «3eeHoro» coemHeHus,
BaJICHTHOMY KOJICOAHHIO OTBEYAET CHJIbHAS y3Kas TO-
noca mipu 3246 cm!. TIomochl BaJeHTHBIX KOJIcOAHMI
Ve, (1653 em™) m v (986 cm') (qurann) B MK-crek-
Tpe «KPACHOT0» KOMILICKCa, KaK M CIEKTpE «3eJICHO-
r0», CABUTAIOTCS B KOPOTKOBOJHOBYIO OONIacTh Ha 6 U
12 em’!, coorBeTcTBEHHO. B 00/acTi KoneOaHMii CBI3U
C—0O-C (1190-990 cm™!) dypanoBOro KOJIblIa HAOMIOMA-
eTCsl paclieruieHre moiock! juragaa mpu 1019 cm! Ha
nayomner 1035 cm! u 1020 cm!, BO3MOXHO, BCIEICTBHE
BOBJICUCHUS KUCIIOpoJia (PypaHOBOTO KOJIbIIA BO B3aUMO-
neiicteue ¢ nonom meau(ll). Habnronarorcs n3menenus
B MK-criekTpe KOMIUIeKca 10 CPaBHEHHIO C JIUTAHIOM U
B nuanasone 750-500 cm™ (3_.,,): MOABJIAIOTCS HOBBIE
MOJIOCHI TIOTIIONIEHUs pu 656, 638 cm!, oTHeceHHBIE
HaMU K BaJICHTHBIM KoJyiebaHusM cBsizn Cu—O okcuMa.

[Iupoxkasi, cpefHsisi 0 UHTEHCHBHOCTH, 0J0CA MO0~
meHust mpu 561 cm! MOKeT OBITh OTHECEHA K BAJICHTHO-
My konebanuto cBs3u Cu—O ¢dypanoBoro komiba [17].

[omy4eHHble TaHHBIC CBHUICTENBCTBYIOT O OWICH-
TaTHOW KOOPAMHAIIMK MOJICKYJI JIMTAaH/Ia K IEHTPATbHO-
My aTOMy MeIN B «KPacHOM» KOMIUIEKCE Yepe3 aTOMBI
KHCJIOPO/Ia OKCUMHOM TPYIIBI ¥ (ypaHOBOTO KOJbIA.
CoracHO 3J1€MEHTHOMY aHAIN3Y, TAaHHBIH KOMIUIEKC CO-
JEPIKUT 2 MOJICKYJIBI OKCHMA.

C 1menpl0 CONOCTAaBICHMS COCTaBa 0Opasyro-
nmxes ocaakoB Cu(ll) B COJSHOKMCIBIX pacTBOpax
¢ ommcaHHbIME B nuteparype komrmuiekcamu Cu(Il) c
B-bypdyponokcumom [11], momyyeHHBIMH B cpene dTa-
HOJIa, BOCIIPOU3BEJICHBI CHHTE3bI KoMIuiekcoB Memu(1l) ¢
B-bypdyponokcuMOM B 3THUIIOBOM CIHPTE HPU Pa3HBIX
temrieparypax: 4°C u 80°C. B [11] ykazano, uTo B3a-
UMOJICHCTBUE CTEXHOMETPHUYCCKUX KOJIUYECTB [-(yp-
(yporokcuMa ¢ CONIIMH METAJUIOB B CPE/IC ATaHONIA HITH
MeTaHOoJIa IPUBOAUT K 00pa30BaHHIO KOMIUIEKCOB COCTa-
Ba [M(L) X 1, tne M — karuonsr Cr(II), Mn(II), Fe(II),
Co(1), Ni(II), Cu(ll), Zn(1l), Pd(Il), Ag(Il), Pt(II), X
— ramorenug-uoH; n =1, 2, 3, 4; m = 1 unm 2. CoctaB
KOMILJICKCOB, 110 JIUTEPATYPHBIM JaHHBIM, CYIIECTBEHHO
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3aBUCUT OT TeMIEeparypsl cuHTe3a: Tak, npu 80°C Bo
BHYTPEHHIOIO C(hepy KOMITICKCOB BXOIHUT JIBE MOJICKYJIBI
nuranna, a npu 4°C — geTsIpe.

[Mony4eHHbIe TIPU Pa3HBIX TEMIIEPAaTypaxX CHHTE3a
coequaennss Cu(ll) MMErOT KpacHO-KOPHYHEBBINA IIBET.
CornacHO JaHHBIM 3JIEMEHTHOTO XUMHYECKOTO aHAIIN3a,
Hauaeno, %%:

— Ui coeAMHeHus, BbleeHHoro mpu 4°C: N 7.45;
C33.9;H2.87;

— Juis coeuHenws, BoiienenHoro npu 80°C: N 7.80;
C33.9;H2.17.
paccuurano na 6pyrro-popmyny Cu(C,H,O,N),Cl,, %:
N 7.86; C 33.7; H 2.81; Cu 17.8. D10 cooTBETCTBYyET
MoJbHOMY oTHOMmIeHHIO0 Cu : L B BBIICICHHBIX COEIU-
HEHUSX, paBHOMY | : 2, HE3aBHCHMO OT TE€MIIepaTypbl
CHHTE3a.

ComnocraBneane MK-cnekTpoB «KpacHOTO» KOM-
IUIeKca, mosryueHHoro npu cuntese B 4 M HCl, u xom-
rurekcoB Mean(Il), BeIeIeHHBIX U3 cpesl ATaHoIa TIPH
pa3HBIX TeMIIEpaTypax, MOKa3ayo, YTO OHU HIICHTUYHBL.
OTO CBHICTENBCTBYET 00 OMMHAKOBOM CTPOCHHH IaH-
HBIX BEILECTB.

Takum 00pa3oM, HaAMH TOKa3aHO, YTO B ITAHOIb-
HBIX PacTBOpax, He3aBUCUMO OT TeMIIEpaTyphl CHHTE3a,
00 B COJITHOKHCIIOM pacTBOpe B jauamnasone 1-4 M
HCl nony4aercst coenuuenue meau cocrasa [Cul,Cl].

Tepmuueckas ycmouuueocms komniexcos. Mzyuena
TepMUYECKasl YCTOHYHMBOCTb MOIyYEHHBIX KOMIUIEKCOB
Menu U mamtaaus ¢ B-gyphypornokcumom*.

[lo naHHBIM TEPMOrpaBUMETPUUECKOrO aHallu3a
(puc. 2), «3eneHbIi» KOMIUIEKC yCTOHYNB 10 TEMIIepary-
pbl 86°C, paspylieHne KOMIUIEKCa OMHUCHIBACTCS PAIOM
TpyZHOpa3AeIUMbIX craauil. B unrepBane temneparyp
86—156°C npoucxoauT OCHOBHAS TIOTEPSI MACChl 00pa3-
na, cocrasisiomas 49.1%, mpoiecc conmpoBOXKIACTCS
ak303hdexTom ¢ mMakcumymom mpu 145°C. Cnegyer
OTMETHUTH, uT0 B UK-cniekTpe oOpasna, moay4eHHoro
n30TepMUUYecKoil BoiaepxkKkoi mpu 150°C B TeueHue
20 4, mosiBIsieTCs ci1abasi mojoca noniomeHus mpu 2220
cM', OTHECEHHAs HAMM K BaJIECHTHOMY KOJIEOaHHIO V. 1
CBHUJICTEIBCTBYIOMIAS O TOM, YTO MTPOMEKYTOYHBIM ITPO-
JYKTOM DPAa3/IOKEHUs SBIAIOTCS HUTPWIBI Menu. [lanb-
Helllee noBblleHue reMineparypsl 10 488°C npuBoauT
K Me/IJIeHHO notepe Macchl ewe Ha 27.0%. CymmapHas
norepst Maccel coctaBuina 76.1%. Paccunrannoe 3naue-
HUE [TOTePH MAcChl PH YCIIOBUH yAaleHHs 4-X MOJIEKY
nuranna coctasisier 76.8%. I[lpu sTom B amamazone
temrepatyp 473-523°C nHabmromaeTcs 3k303ddekt ¢

*CrnemyeT OTMETHTh, YTO TEPMHYECKOE DPAa3JIOKCHHE Camo-
ro N-(dypaH-2-HIMETHIH/ICH)THIPOKCHIAMIHA TIPOMCXOIUT B
onHy craauto. Hauano paznoxenust 65°C, konen 196°C. Pearent
MOJHOCTBIO pasjlaraercst ¢ 00pa30BaHHEM JICTyYHX IPOTYKTOB.
IIponecc compoBoxkgaeTcs AByMsl y3KUMHU 3HA03(GEKTaMu TIpH
75-105°C (maxcumyM mipu 87°C), CBA3aHHBIN C IUIAaBICHHEM Be-
mecTBa, 1 157-206° (186°C) — ¢ pa3pynieHHeM BellecTBa.

makcumyMoM Ha kpuBoit JITA npu 506°C, BeI3BaHHEIN,
MO-BUIUMOMY, BBITOPAHUEM YIIEPOAHOTO OCTaTKa —
MIPOIYKTA PA3IOKEHHS OPTaHNIECKOH YaCTH KOMILIEKCA.
JlanpHeliimee HarpeBanue obOpasma go 600°C co-
MpoBOXKAaeTcss norepeil maccel Ha 12.4%, 4TO MOXKET
OBbITH CBS3aHO C YAJICHHEM XJIOPU-UOHOB (TEOpeTHUe-
ckas rorepst Mmaccol cocrasisier 12.3%). CymmapHas mmo-
Tepst Macchl oOpasua coctasuina 88.7 %. Macca ocraTka
11.3% (paccunrano Ha okcua Mean 13.8%). Cnemyet oT-
METHUTh, YTO COETUHEHHUE 00JIaacT JIETyUeCThIO, O YEM
CBHUICTEIHCTBYET OKpPAIINBAHWUE BEPXHETO CIOS perep-
HOTO BEILIECTBA — OKCUA AJIFOMHHUS B FOJIyOOI 1IBET.

’31(30

104 DTG

Am = 49.1%

507°,C

Am = 27.0%

\m: 12.6%

TG

N3ameHeHne maccbl, %
(4]
o
1

-804
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TemnepaTypa, °C
Puc. 2. Tepmorpamma «3eneroro» xkomrmiekca Cu(Il)
Ha BO3JyXe.

«KpacHblil» KOMIUIEKC, B OTIIMYHE OT «3EJICHOIO»,
TepMuuecku ycroituus 10 140°C. 3arem 1o reMieparypbl
164°C uner peskas norepst Maccbl — Ha 37.8%. [Iponecc
COIPOBOXKAAETCS K303(D(PEKTOM B ITMPOKOM MHTEpBaje
temneparyp (143—-180°C) ¢ makcumymom mpu 156°C.
[To-BunnMoOMy, Ha TAaHHOM 3TaIle TMPOUCXOIUT TEPMOJIE-
CTPYKLUS IByX KOOPAMHUPOBAHHBIX OKCUMOB C 00pa3o-
BaHHWEM B Ka4eCTBE MPOMEKYTOUHBIX COCIMHEHHN HU-
TPUJIBbHBIX KOMIUIEKCOB. BbICKa3aHHOE MpeAnoIoKeHre
noaTBepxknaeTcs noseiuenneM B MK-cnektpe oOpasia,
MOABEPKEHHOTO U30TEPMHUECKOM BBIAECPIKKE IPU TEM-
neparype 150°C B TeueHHe CyTOK, BaJICHTHOTO Koneba-
HUS CBA3M V. TIpu 2236 cm™'. JlanbHedinnee pasnoxenue
uzeT 6e3 BEIPaKCHHBIX TePMUIECKHUX 3(D(HEKTOB, XOTS B
nuarnazoHe tremneparyp 594-648°C umeer MecTo MIUPO-
KN cma0bIi AK303((EKT, MO-BUANMOMY, CBSI3aHHBIH C
BBITOPAHUEM YIIIEPOJHOro ocTarka. IlomyueHHas macca
octarka —19.2% ot o01eit Macchl 00pa3iia HIKe 0XKHJIa-
emoii B pacuete Ha okcua menu(Il) — 24.0%, yto Takxke
00yCIIOBJIEHO HEKOTOPOH JIETYy4EeCTHIO MPOMEKYTOUHBIX
MeIbCOAIEPKALIUX MPOAYKTOB TEPMONIN3A.

Tepmuueckoe pasznoxenue kommiekca Pd(Il) Taxke
IIPOTEKAeT B Psii TPyAHOpPas3AeauMbIX craauil. Havano
paznoxenust 170°C. IIpouecc conpoBoxkaaeTcs IByMs
cwibHBIMU 3K303(dexkramu npu 200-225°C  (makcu-
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myMm 1ipu 210°C) u 331-436°C (makcumym ipu 380°C),
00yCJIOBICHHBIMU Pa3pylICHHEM KOMILJIEKCa W OKHC-
JICHWEM OpTaHWYecKOH dJacTH juraHia. Komem pasimo-
skerns 404°C. Koneunas macca maiiains COCTaBIsIeT
26.7% (paccu. ma 6pyrro-popmyny [Pd(C.H,O,N),ClL]
—26.6%). [TomyueHHBI YepHBI 0CaT0K, COITACHO JIaH-
HBIM PEHTTCHO(A30BOTO aHAJM3a, MPEICTABISAET COO0M
MeTamueckuit Pd.

Ilo TepMuyecKkoll yCTOMYUBOCTH COEIMHEHUS MaJI-
naaus(Il) u mequ(1l) pacmonararotcs B ClAeIyOUIUHN PSIL:
xomruieke Pd(I1) > «xpacHbiin» kommuteke Cu(Il) > «3ene-
Heli» komiieke Cu(Il), 4To MoxeT CBUAETENLCTBOBATH
00 ocrmabieHNH CBS3M METAILI-JINTAaHA B yKa3aHHOM
psay. bamsocte TemmepaTyp paslokKEHUS «KPACHOTO»
xomiuiekca menu(Il) m komruiekca mamanus(Il) mon-
TBEPIK/IAeT BBIBOJ O OMJICHTATHON KOOPAMHAIMH JIUTaH A,

3akiaouenue

[Tomyuennsie B paboTe pe3yabTaTsl CBUICTEIBCTBYIOT
o ToM, uto nipu B3aumozeiictuu Cu(ll) ¢ B-pypdyponok-
cumoM (N-((hypaH-2-HIMETHIHICH )THIPOKCHIIAMHUHOM )
B 3aBUCHMOCTU OT KHCIIOTHOCTH PacTBOpa 00pa3yroT-
Csl pa3IMYHbIC KOMIUICKCHL. B cmaGoKucisIx pacTBopax
(0.01-0.1 M HCI) nonydeH «3eJeHbI» KOMIUIEKC CO-
crasa [CuL,Cl ], B KOTOPOM OKCHMM KOOPJMHHUPYETCS K
[EHTPAIBHOMY aTOMY Yepe3 aTOM KHCIOPOIa OKCUMHOMN
rpymmel. B auana3one kucnorHoctu 1-4 M HCI, a Tak-
)K€ B Cpelie STUIIOBOTO CIUPTAa MPOHMCXOAUT 00pa3oBa-
HHUE TaK Ha3bIBAEMOTO «KPACHOTO» KOMIUIEKCA COCTaBa
[CuL,CL], B KOTOpPOM KOOp/MHALMS MOJIEKYJ JIUTaH[Ia
OCYIIECTBISICTCSl Yepe3 aToM KHUCIopona (ypaHOBOTO
KOJIBIIA M KACIIOPO/Ia OKCHMHOU TPYIIIIBL.

Pearenr N-((ypaH-2-HIMETHITHICH )M HAPOKCUIIAMUH
MOXET OBITh KCIOJB30BaH Ul MPAKTHUCCKU KOJIUYe-
CTBEHHOTO BBIJICTICHNUS MTAJIIA M M3 COMSTHOKHCIIBIX pac-
TBOPOB, OJIHAKO OH HE 00ECIIEUNBACT Pa3ICIICHIS MEIH U
TaJUTATHS IPU UX COBMECTHOM IPUCYTCTBHUH.
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