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IIPEMCAOBAE

Hacrosma® parfoTa ruia HAUaTa NO TpeTOXGHWD UNGHA-
koppecrioinenra AH CCCF mokropa xwwwueckux Hayk - npodhec-
copa W.b, Tananaena.

Pafora crapvT 1enpo nccrenoranve beppoqdaHuna cepespa
nyrew huswko-xuuwueckoro avamuma. Msyuenne heppormanmna
cepefipa u offparyemux WM cuMemawHkX cofeli, wx cocrama, cpoil-
CTE ™ MCNONLAOBAHUFA B aHaTWPHUecCKO? XWM"" umeeT (OAbHOS
TeOpeTHUECKOE W MpAaKTAYeCcKOe BHaueHwe,

Pafiora cocTowT W8 MBYX vacreii: B nepeol wa HYX TAET-
cf 0630p cooTseTcTEyonefl )reparypd; BO BTOpol UacTH aHa-
IManpyoTcs NaHHHEe, NMOAYUeHHHEe B DeAYAbTATE TPOBeNeHHHX
SKCNePUMAH TATBHEX DafoT. )

Pafora Bunontexa no niakvy kabenps axaimrwueckof Xummw
[pysuncroro opnesa Tpymosoro Kpacnoro Sramerw nommrexHu-
Yeckoro wHerurTyTa uveHn C,¥.Lwpoma.

Omie wacTe PKCMEPYMENTOB NPOROMMAACHE B TaG0ODATODAY
BumeHaspanHof! xafenpd, Apyra® YacTs - B NaSODATODAW XWMMH
M asamea penkux anementroR MHernryra Ofmef u Heoprauwue-
ckofl xwww wwenn !,C.KypHaxosa Axanewwn Hayk CCCP nonm we-
nocreeTEEHHEM DYKOBOMCTROM UNeHa-Koppecno:menta AH CCCP
4.b. Tananaesa. |

llonyuenste pesylbTaTd W COOTBETCTBYONME BHBONE W2NO-
NeHH HWwe,
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ABTOD BupaxaeT MIySOKYy©® ¥ MCKDeHHO0O GIAroNapHOCTh
CBOGMY DYKOBOMMTEAO WileHy-koppecnonned?y Al CICP npotec-
copy “.b.TananaeBsy pa WCKAOUNTENBHO® BHWMAHWE ¥ DYKOBO 1-
cTEO Hauwe# pacorofl B nMponoxmenue pAna meT.

ABTOD BHpaxaeT WCKDPeHHO0 fJaronapHoOCTh 8aBENYONeMY
kabeqpoll aHaMTHUECKON Xumwu ['DYBMHCKONO NMOAYTEXHWYECKODO
AHCTHTYTA umeHu C,M.h1poBa MOKTODY XMMWUECKMX HAyK NMDpo-
teccopy L1.0pucraBm 2a BHWMAHME W BCAMEDHYD MO NIEDXKY
B NpoEenaHWN HacToRIel patoTi.

bupaxao Tak®e CAAr0NaDHOCTH HAYUHHM COTDY MTHAKEM
WHcraryra Ofmell m Heopranwueckofl xwumuyu wmenn H.C.[ypHa-
KOBa KaH/muary xwwuueckwux Hayk [.F.Cefifep u wanmaary
xAMvuecKAX Hayx M. A.['Iyaxopof 8a MCKpeHHOn NOMO > BO
Bpewf Hadel pacdors ® MCHX AH COCP wwenn H.C.Kypnakxosa.

C. ", Hauyxaupanm.

25, Kii, 1955 r.
Teuamen




JeppoiMaEM il TAREeNLX MEeTANNOE Y UX CMOUAHHHEe
comm ¢ beppoquanmnavm MENOVHEX METANNOB, BCIGICTENE
crOell waropac TEOPUMOCTH, TPWOrpesY WRBeCTHOe AHaueHwe
B anamirwueckofl xuma, MowxHO fgonycTHTh, UTO 9TO WX
CBOFCTRO mMO®WeT WMeTh " TEXHONOMMUECKOe BHaUeHme,

Omiaxo, cmenenns o cocrare u crofcTRax fepnonqua-
HYIOB MeTa/IOB Ome He TaKk NMOAHH W WX naibHellmee wayue-
HWe B DasMMUHHEX KOHKDOTHHX YCJOB1AX WMOET Kak Teoperw-
UeCKOEe, TAK M NDaKTAUeCKOe SHaueHwe.

Feam ¢ npakTwueckol CTODOHH BaxHa wanas DacTRODY-
wocThs beppowanunoR, TO C TeOpeTHUECKOll CTODOHH BeCchHMa
WHTADOEHO? FEITAPCH CNOCOBHOCTH UGTHDEYRADFAHOMO WOHE

Fe(CN), = ofipasopusath fOAblOe DasHOORDaaWE TANOB
cuegaHHux ( fPofiHuEX) coxel ¢ MOHaM" METAMIOE Dasmawurof
PANGHTHOCTH,

Rraromapf ykarannum OFCTOF T@NLCTEAM, OKASANM0CH ROR-
MOXHEM aHamMTHUecCK” onpenenfsth B topue feppoquantmor
fONALAWHC TBO METANIOB Nepwomiueckol cucrTemu, B TOM uucne:
Cosy Ni , Zan,Mn , W ,P5 ,0Cd » C. » Co
Th, La ’ﬁﬁ W mpvrae.

B BMRy 2TOr0 NOHATHO TO BHAMAHYE, KOTODOE YNeNd-
aocs Teppoquannnad B NpowaoM U yAENAeTCR B HacTOfmee
ppewf. Ompako, cregyeT OTWeTHTH, UTOD HECWOTDR Ha OTHO-

CUTEABHY® MHOMOUMCHOHHOCTH DafoT, OTHOCAMWXCH K 2TOR
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ofiracT!, “OABAYHCTEO WX BHIOAHEHO fe8 yueTa CAOXHOR
npapomu Fepporwany HOB. lIOAYUEHHEE OCANKM WMEOT NEDeMeH-
Hef cocrar ¥, BcAenCTEWe KoamonmmHof npupoms, naoxo Fuap-
TPYDOTCS W NDOMYUBAOTCH, UTO BATDYIHFAET BHMeleH e WX B
u"cToOM BRIe,

Pegko Brpamensyn cnocofrocTs $eppoMaH4Anos K ofna-
BOBEHWD KOANOWIHNX pacrropoR . K, [auwanaes n /,",Dpacra-
BY WCCNEROBANMW C UEAbO ONDONaNeHUS WOHOB HEKOTODHX Me-
TANIOB, TATPYS MO MENTHRATUN WM KOaPYAFWW  Ocanka
DacTROpOM, COOTBOTCTEEHHO, WOHOB deppowanuna »am onpe-
nenremoro weranna (1),

Kpowe roro, pemaom fonee TOHKMX wccnenoRanwi , OKa-
82H0 CYMeCTEORanv"e TReDMHX DACTREODOR, ofipasvesmux depno-
qUaHWNauy PAXENHX W MONOUHHX METAANO0B, HO JMTEDATYDHHE
RaHHE® MO DTOMY EOMDOCY MPOTARODOUNBH W OTHOCHPENBHO
HEMHOrOUWC NeHHN ,

Moxup 7Tvmars rronTOMY, UPO UMCAO BOSMORHOCTel NMpak-
THUECKOrO “CfoZbRoBanwd fepporvaHunos SHauTTeNpHo PO3Da-
CTET NO CPARHOHWD C TeM, UTO B DTOM OTHOUGHWY MOXHO 2a-
fMKCUPORaTh B HACTOFMES EDEMA, €CNM (ONblle BHWMAHMWA (y-
neT OfpameHo Ha NeTamMm XWUNMUAMA, "MEONero MecTo B cucTe-
Max "2 WOHOR meTammoB n deppongwanmna. b vacTHOCTH, DTO
crenyer we pafor U, b, Tananaera n E.(, Imanapuaee no pAny
anenentToB (2, B, 4), ", B.Tanasaesa w M,". Jleenroil no
HuKem (7) # wofampTy (6, {), W.H.Tananaesa n A.C,Kos-
Joga mo xkammo (8) » W, K. Tananaesa, W.A.['1yuxorof =

T
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M. F.Celiden no Nanrany (9), KOTODHMY FHAO NOJOREHO HA-
Yamo npuveHeHmo fonee TRATENBHOP! MeTOMIKH FMNBAKO-XMTuN-
UecKOr0 aHANMKR& B WCCAeNMOBaHWAX no fTeppormannnam, BENON-
HOHHHM, P OCHOBHOM, B WHcTeTyTe Ofmel w Heopranwueckoil
xauun wweHn W, M LypHaKknopa Akanewmun navk CCP - WOHX,

YeamaHHHMM aBTODAMY" YCTAHORNEHO, UTO MHOMME aH-
HHO PpexXHUX UccrenoBaTenell OTHOCHPeNbHO COCTAFA W cBof-
cTB feproimanmop pRIAa wMeTannoB Guaw omutounw. OmoBpe-
MOHHO "MW DARDPArfOTAHH HECKONbLKO HOBHX AHANMMTWUECKMX Me-
TONMOBR ONDPeneNeHus TARERAHX METALIOB ¥ YKaraWd Ny™ pese-
HAS BONMPOCa OF ONpeneJeHWW MeNOUHHX MeTaNNoB.

Crxasanroe ONpaABTHBAAT NOCTAHOBKY nanpHelmux pasor
no wayuewun cocrara n croficre deppouarunoOF pasAWUHLX
M@TAMTOB, B NAPBYy0 ouepenk ¢ NpMMoHeHWMew weTomiEn fusn-
KO=XMMUECKOT'0 aHAAWBAE,

lasnas paforTa NOCEFTEHA WBYyUeHWD Dpeakyuu opasoBa-—
Huf deppoquann 0B cepecpa B auncwm::ﬂ OT NpAPOH me-
JOUHOMO MeTanna, BXONTMEero B coOcTar pacTropumoro deppo-
MmaHuna, WHTEDPEC K 2TOMy BOMNOCY ONpABMHBAE TCT Kak
TeM, UTO ceperpo FBARETCHA ONMHORANEHTHHM W B TO ®Me Epe-
uA ofiparveTr Hepacrromuwul Peppourarmg, TAK W Tem, uTO
N0 DacTRODUMOCTA NOCASRHWNE NCTaBAfeT TaNeKkn masam No-

UTH BCe NNYIHe MANODAC TBODWMES Pennoquana i M TAIRoE. B Tove

EPeMf WRFECTHO, UTO coDenpo cNnocofHO ORDABOBHBATH Cwe-~
manHEe TepnoquaENmE ¢ MeNOUHEMY MeTaNnauH.

Jin® wccnenoraEMs Kaxnof A WSYUEHHUX Haw" CHCTeM
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(nepeuerbs KOTODHY AyRET AaH HWXQ) NMDPUVEHFMCH Napai-
AeNbHO VETOTH: DNACTEODYMOCTH, HJIESKTNOMDOBONHOCTH, DAGK-
TROTHURYEUX CHI, CHETONOPAOHAHYS ¥ MAWENeHUS Kaxymerocs
0f'emMa OcalKa. HOOD METONOB OFYCAORAWBAGTCH, Npexne

BCero, “XY RHAUAHMAEY B aRaANWTWUeCKOR Xwwww,
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UACTL 1,

JULEPALY PHUL OB30OP

[JiABA 1. ORUAE JIAHHKE O OEPFOUMAHW/AX CEPEEPA
# MEIO/JMKA ACCRDEAH W

1. O6mwe nexnse o deppouuannnax
cepetpa

Kak maBecTHO, WO cepefipa CKIOHEH K OGDaBOBAKWO He-
DACTEODMMEX OCANKOB ¢ PANMOM AHMOHOB. /smecTHH, Hanpwwep,
OCAIKY : ngﬂ v Rgll, Agbr ﬂgj » AgCN, Agp5  u mpyrwe.
lio umenmwues & )mTeparype namuuw Feppounaknn cepefpa,
Ag,Fe (CN), » #Basercs omimm ua HawveHee DACTEODAMHX COe-
miennii. PacrpopuwocTh 0 cocraparer 2,25 , 1077 Mo/ 1,
TO ©CTh MEHBIE, UeM DPaCTRODYMOCTH ﬁg% 1 Hgﬁm u npu-
GAM®EETCH K DACTEOPAMOCTH ﬁgﬂ g

llomofHo MHOMM™ NDYyMM HEePACTBODMMHEM COS TMHeHWSM ce-
pefipa, heppoiuannn cepefipa CKIOHEH K KOAAOMAOOrpasoOBa-
HWO, UTO WMEeT OCHOBEHWEeM BHCOKWA mapwn woma Fe (GH):F
nenrusnpyomero, npu wsanefimew wacurTke, ocamok. 'syuenue
KOJANOM MTHEX HepporuaHi 10B TAMENHX MeTANNOB, B TOM WACHe
cepefipa, nocesmena panora You-Xywna (10). ApTOop yKassu-
B&ET, B YaCTHOCT!, UTO KOAAOWIHHE cPoficTBa Ocamka BapW-
CcAT OT KoHgeHTpauull ¥ cooTrHoweHn? pearwpyoIux BeNecTs.

Sromy BOmMpocy nocefmens B uacTHocTH paford /L W.Dpn-
cragn n /LH.Bapuatmgewm (11, 12, 13). Onm uayunan koa-
ROV MHHE CUCTOMH DARNMUHEX CMelaHHHX PeppoiunaHunos u onpe-
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HeNMAM MX KOANOW MHO-XMMHUECKME CBOYCTREA, & Takme nokasa o
BOBMONKOCTb MCNONBLRAOBAHWA METOHNA TYTPOBAHMA MO MENTHRAUNN
¥ KOArYNAI™™ NDUMGHMTENBHO K ONpencteHWo HEeKOTODHX TEXeNuX
weramoe B tonwe depponrannnos.

[leppue nannse o depporranwiIe cenetpa NDMES NEHH ¥
Fpoyka (14). Omsorpewerso ¢ 5T¥M HeHEHEe O feppoquanune
cepefpa Berpeuaorcs ¢ lipyera (15), Wernepa ('6) m apvrmx.

Btw apvopu ykaswsaor, uro ane noxyuemns fg,Fe (CN)
ofwuno k pacreopy K,Fe(CN)g npwGanaser weduror Haﬂng .
npwuev noryueHHsll femuf OCANOK NpW NMPOMHBAHWW ¥ BHCYEWBA-
HUY CTEHOBATCA CWHOPATHM, BCIONCTEWE HEKOTOPOTO Dasyoxe-
KNS, & Npu ocremeHww yepneeT. [lo mammewm apropor Ag Fe(CN),
B BONe HEMHOMO foNoe DacTBODWM, Uew naam , UTo, NMORMIOW-
MOMY, HEBePHO, TaK Kak pacreopmmocTs Ag,Fe(cN), kax yxa-
suBanoch, cocragamer 2,25 , 10~ wox/n. Oro nonrepepxmacTes
Tew, uTo Aq,Fe(CN) HepacTsopwn B pacTsOpax NHs . llo
Pwirao (17) B npmeyrcTEun GoAbEOro wafurka awwmaka Qg Fe(CN),
seanwonelictsyer ¢ NH; ¢ ofipasomamwen Ay, FeltN)g -2 NHa' GH,0

B fonee nos mux parorax, maumsas ¢ 1920 romoe, Bma-
UWTENbHO FONbHe BHUMAHWS yIeAfeTcs MRyueHwn croficTe W ye-
noewni ofipapoparn® Jeppornmann 0B cepenpa.

Tax, A.lleppe #» A.[wexmom ( 18) wecnenoBasm Tepunue-
CEKO€ DaANOYEeHWe DARAWUHHX KOMMAeKCHHEX coemEenw deprogma-
HRNOB MeAOUHHX MeTAMIOB W deppoqman+ga cepefna.

Wwn yoramoBieso, uro RAg,Fe(CN) cpume 250" pasnaraer-
Cf C BHMeJeHNeN [NaNa o PeAKWN:
qu Fe(tN)g — ‘{IHS + Fe(CN)z+ 2 (Eh‘}z
I, F, Fommio ( 19) wecrenosan peaknun Ofpasosanns
p‘gqFﬁ(ﬂHla mef'cTrveu Klrl,'-'g (tN), Ha Qact « AmrOp
JCTAHOBHA, UTO MDY WBOHTK® K, Fe(CN)g  » qacj, pea-

=T g e




PADYET C NMOCARTHWM TI0 YDaBHOHAD:
SFEEDE-P KyFel(CN)s = Ag, K Fe (CN), + 3KCL

rorna kax AgBr w  AgY He pearupyoT NONOfHEM Ofpasowm.

ABTOD VKASHBAAT, UTO ﬂgakFeiﬁme fen0e BelecTro,
TPYTHO DPacTBOPAETCA B EONE " HA BORNYXEe Me UIeHHO pas-
naraercf, a npm paanmvoneficreim ¢ Fe(l, ofipaayer fep-
MYHCKYO Nasyph # Agtﬁ.

Haapannaf pafora nNpencraEafeT conrbEol MHTEpEC B
TOM OTHOMEH™™M, UTO ARTPOD BNENEHO NONYUWA cwelaHHul dep-
poimannum, ©OCTaBa H%KFE{GNM-

d.Fornens w ALymwkr (20) vKasupaoT, uTO
P«EE,H-FE{”-’J& ofpasynres npw meficTEH KyFe(CN); He TOIBKO
Ha ﬁgtﬂ- , HO W Ha ﬂgﬁma , Rgd ngCﬂa 4 Hazﬂ "
Rg2le0y -

K pafore B./. Tpeneens u /.lepee (21), nMocesuer-
HOW BIMAHZD WENOUHHX METANAOB HA TUTDOBAHM® HEKOTODHX
veTamnor fepponuaHMuoM, TaEkxe BATDNOHYT BONpoOc Of Ofipa-
SOBAHUY CMeY aHHEX fepnonwaHnnos. ABTODH Nojaraor, uTro,
NOCKONBKY DAMMYC MOHA CEPefDa HeRHAUNTANbHO ONTITHae TCH
OT pamyca MOHOB MeNOUHHX MeTalloB, TO cepefpo AOIXHO
€ TDY MOM BHTECHATHLCA MEAOUHLMY MeTaniaxd,

Nlefererrenpio Nt NnoMBasaeHuu FeppOIMaHU OB AMTHR
W HATDUS, & TAKXE,=NDPM WBBECTHHX YCHOBWSX=v KATHA,K

pPacTBODY ﬂg”ﬂa ofpasyercs Hopwaaphull hepporquann
Ag,Fe (CN)s .
Jump TOABEO B TOM CAyvYae, KOrna B kKauecTee MOHa




MeJOUHOrO weTanjsa fepercr nea7d, ofpasvercs cCMelaHHaR
COMb. beanwomelcTEWe MEAOUHOID weTaiaida ¢ 0CcanKoM
ngﬁ, rGr“h/f’l aRTON WAOAPARAET CAGNYONUM OFNASOM:
4 Ay Fe(cN)s + 4 Cs’ + Fe (cN)s i S
4 Hgaﬁgﬁe(c Vs + figyFe (eN)e
Foym xe, Haofopot, ¥ Je@pponMan gy TOGAETATH ﬂaﬂﬂa .
T0 B cAyvae ‘hepporntanuia Li¥ y Nat ofpasyercs
ﬂg4Fa[CNJG » 8 ¢ KyuFe(cn), noayuaeres cuesan-
uu¥ bennomranmn cocrasa ﬁ'ﬂ%K.FE(LN}a » Npauem npy
nanpHefuen Morap neHTY “3”03 , kKajuf onfrThy Rawemae res
ceperpou,
lakuu ofipasos, B NaHHOf parfoTe ACHO NMOKaraHo, UTo
MOK cenenspa TOJbKO NP4 ONpAaNeTeHHEX YCAOBASX MORET 8a-
VENATHLCH WOHaMW meNounsx meranior vuma KXY owm G5 ¢t
Nanee sacnyxwepact BHuwanws nasora T1,¥,Koasrroda(?)
no HAEKTHOMETDAUBCKOMY TUTDOFAHWD WOHOB pas.iuumx MOTaN-
JoB np4 nowomu heppoyuaHTna Kamwa, B panoTe coofiaeT-
Cf, UTO MDP® TUTPOREHWM MBYXEBAJEHTHHX WMOHOE DAcTBODOB
K,Fe (CN);  BMeKTpONDOBOMHOCTH CHCTEMd NOBHAAeTCSH,
TAK KaK NMBYXBaneHTHHY WOH wmerania mravemnaeTcs OMHOBANSBH-
THHM, fOXee NMOMEWMHEM WMOHOM Kaiaws, 1o Dear7u;
2Me™" + 4No; +4K,Fe(cN), — Me, Fe (CN)s + 4KNO;
HO npu mansHefmew NpUaEdeHuM DeaKTWBa NPOMCXOMMT ChAe-

Yy oman DeAKMA ;
2 Me,' Fe (eV) + 4K +Fe Ny "™— 2Me, Fe (CN)e+ KyFe(CVs -

Ha oroy crammm woms K * cessumaorcs oSpasorapmefics
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neoflRol’ coAbD, E DPesVALTATE USI0 SAEKTDPONPOEO THOCTb CH-
cTeMs NOUTM He WRMeHFeTeSH,

[lo wnenwn apTOPA F CAyUae TUTDORAHWA WOHOE cepefina
nepeas TOUKa He ONpeneAfeTcs NOCTATOUHO TOUHO, & BTOpaf
NpMGIMNEHHO COOTBETCTBYET cocTaBy Rg,KFe (CN)e

Oecoro crenyer orwerwts narfory b, lirefepa (7°) no Bo-
npocy O NOTEHIMOMETDYUECKOM ONpeaeseHun cepefpa B Bune
deppoqnakvna. ABTOD cTaPml cEoefl qedpo, BHECHWTH BOAMOT-
HOCTh oOnpen meHnA cepefpa depporranwna NUTHE, HATDIS W
KamMy weTONOM MOTEeHIMOMETDMUeCKOr0 TUTPOEaHWMA. /Mmukarop-
HHM PNEKTDONOM, NOTEHIYAN: © KOTODOIO MAMeDHsIcH NPOTHE HOD-
VANBHOrO KANOMGALHOMO 2NEKTPONA KOMMEHCATYOHHEM METO 10M,
cAyEuNa NIaTWHOBAR NIACTUHEA.

PeaynpraTi ONETOR NpMBeNeNH Ha puc, 1.
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Ilpree TaHrMe naHHbe OTHOPHAYEO MOKABKBANT DARIT-
yne vemny KDURHMM PATNORaius ¢ FeppomanvaoM JuTHe w
HaTPYR C OMHOY CTOpPONH,U Kamsd - ¢ noyroké. /if nepsux
TBYX Kar4oHOB HarfmonaeTcs AuMib TOJAbBKO ONWH NODEras, y
Kame xe - JBa nNeperwfa, nprues nepsul’ we nux coxee '
Kpyroll, uew mrOnNOL,

Hafannaewue neperwrd Ha KPUBHX TATNORAHYE B CNy-
uae heppoqmaHvaoOBR AMTUR ¢ HATDHS COOTE@TCTBYOP Of Dapo-
panmo  Ag,Fe(CN), ; B cayuae teppoqvamnna kams nep-
Buf nNeperwt vKasupaeT HA OFDAsOPaHne ﬂgéFe(CNJE ;
BTOpOY W@, meHee ACHO nupai_muuuﬁ, ABASETCA NDIAHAKOM
napexona Kamme F OCAMOK N 1achrTrEe depnoinarmna Kanwd.

O ofpasopann® cvenamnux deppomasnnoB cepefSpa
Kaius _-maauuemp“n parore I'.Fpurona # 2. Monn (24),
npopomuEunx TATpobarne  AgNOz  npu mowomm K,Fe(cN)g
METONOM PIGKTNONDOBOMHOCTH, ABTONE yC MAHOBWAWM OfpaR0-
Ban1e AEEILF.; (CN)g Haprmy ¢ HopwanpHOl conpo cepefipa.
Of pPoM CBYNETEALCTEVET W YBMEHOHW®Ee RHAUHErO BYUAa Ocan-
K& BO RDEeMA TUTPOBAHWS; felul XAeResw mul ocanok
fig, Fe(cN), nepexomT B meAKO-KpucTarTMUECKAF C1HeEamHil
ocamoK, COOTReTCTEYOmAE HQEKFE (CN)g .

b PaxTousEWe CNENYET OCTAHOBATHLCH HA DAY IbTATAX,
nofyuoHHuEX [pempedemr 4 depee (25) nMpy THTPOBAHWH DaCT-
BODOB TAXGALX M@PTATIOB pacTBODPOM FEDNOTUAHWNE HENOUHNX
METATNOB. OTM DesyALTATH, NDUBC NeHHuLe B rasanie 1, mo-
Kasygpan?T, urn cocrap fepnogwaHvmnIop TA®ENUX MeTANIOR 22—
BUCHT K&K OT NDPIPONE TANENOr0 MeTanta, Tak " OT NpPUDOMH
npuveHOHROr0 B fepnonnanmne meNouHOro weTania.
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fatmma 1
Hexomu Mrposanne c
PaCcTEOD Life(eN)s NayFe@)s K,Fe(eh)s RbFelMe CsiFelcM,
NiSO, NizFe (CN)e NigNa,[FeeN], NiK,FeleN), - -
oS0,  Copfe(cN) CojNag[Fech)], CoK,Fe(eN) Cola,Fe (),
MaS0,  Mngfe(en)y MnFeleN)s MnKjFelM)y — _ )
ﬂg”“a ﬁgﬂﬁg(cwlﬁ F—igﬁe{ﬂw?ﬁ ;g:;ﬁ__ﬁ:};}ﬁ - Hgan,Fe.ﬁ?Mﬁ
Cd 50, - CdyFe (CN)g  ColKyFe(tV)e Cotkﬂzlﬁfﬁ)e Cdcslﬁ'-e(mﬁz]a
PNy, - PRl Rafelcw, - PGRIReEM], |
Zn 50, _ Ianpe-fC-N]'g ZngKolFeleN)],  _ EWQEFG{CI'N})G
Ce C/E»-g, _ _ CE:,ECE [ENJGL -~ -
La (N0, | ) Lﬂiﬁ:j% C LaCeFe )
| . . J
I’Iipo-rurpon;;; c KyFe(CN), w mofaBiesio CsCL
XX) frporaso ¢ K,Fe(cN), " mofaBmeso RACL
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fla navnux Tpemsera u lleppe SBCTBYyeT ¢ COBEpP@AHHO!
OUEBMIHOCTHD, UTO B CNOCORHOCTH MENOUHHX METANINOBE Rawe-
marth TFweNXHfi mMeTamm R wONexKyJne uwcroro teppoqmanuwna ¢
ofipapoPaHWed cwewanHoro deppouwaHwna cymecTeEYeT, NOBW-
MIMOuy, ONHORHEUHO BHDANEHHAF RAKOHOMEDHOCTH, PaKmuyan-
maFes B TOM, UTO YKASAHHAR CNOCOMHOCTL MENOUHHX MOTAN-
JOE yReMMUWBaeTCT B HANDABNEHAYW OT JMTWA K 1eswsn, (Ka-
2aMHOe CNMNABeMNYEOD, KaF CHNO0 MOKaRaKO FHue, Taxwe X Mo
OTHO@eHWD K cepefipy, Tepponquarn e KOTOpoMo SEARETCHA npen-
METOM MCCNONORAHMS NaHHo! parnoTh.

Omrexko, B TO X@ EpewF CASNYET NPYBHATH, UTO HaNI0-
nenws, cnenaHrde Tpenpenow n lleppe, HOCAT KauecTHEeHHEF
XapaKrep, TaK Kak B COOTEe@TCTEYDEWX DASOTAX MANO HHWWA-
HMP VReRmoch BANFHMNYD duruko-Xumwueckux yenopmfi Ha xon
peakn" ofnapORaHNR cmemaHHHX deppoguanuiop, b arow oT-
HOLEHWA RACHYRUEAOT BHWMEHUF HMCCASHOBAHMS NOCHEIHWX JNeT,
B EKOTOMHX XuvmR Deppoi#asuiaor MeTalloR WeyuaerTcs ¢ nNpu-
MeHeHwen weToMkyn Imsmko-Xwuwuecxoro awammsa. /lecremo-
BaHWF 9TOr0 PONa YeMeuHo NPOBONMAMCH B Moche Hwe IMoME
non pyxoroncrrow ", b, anasaeBa ¥ B HaCTORMee HDEMA HAKOMN-
NeH yxXe SHAUWTEAbHH[I PKcMepWwerTaZbHHl marTepwan, KoTomwf

WajaraeTcf B cAeNyoumeM pasiaxe.
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2. liptuenenve weromuky ¢uawko-xMwueckoro
aHanuaa 1nu8 MBYueHWA OfparoBan=A teppo-
TUaHWAOE MEeTaNN10B

MaUKo=xumuuecknll aname2 - micqunAMHa, coR naHeas
axan,li.C.KypHakopuw m pasparfoTaHHa® ero M:0rouMCIeHHHMY
COTDY MHWKau#, NOSBOJNFET ONNETeNRTh COCTAFR cOCTIHeHW! u
uX cBoficTPa MyTem uayuenws cocraBa cwecedl. [ip1 prou Te
WM WHHEe OfpasyomWe B CMEeC" HOBH@ BeNMecTRA He B neasores
B CBOSM UuCcTOM BuAe (He MBONUDVOTCR OT CHCTOMH), & O MX
COCT&RE CYNAT HA OCHOBaHW! MayueHuR CROfCTEA cHCTeMH.

K mocrowscreaw fuawKO-XWMWUECKOPO aHamMaa CleMyeT OTHe-

CT¥ Takxe TO, UTO KDMBAF¥ MAayueHHOro ceolicTrRa cweresmd OBHU-~
HO RaeT NpencTaries"e He TOJbKO OC OCHOFHHX MpPOMYKTaX pea-
KWA, HO Takxe “ O TEeX NMpPOMexXYyPOUHHX COEMMHeHMSX, KOTOPHe
OfHUHO YCKOMH2a0T OT HafToNaTeNd, eciM DACCMATNYRATH TONbKO
HaUANbHOE ¥ KOHAUHO® COCTOSHTE CUCTEMH. B ATOM - OCHOBHO®
TOCTOHCTBO TMBMKO-XIMWUECKOrO aHamsa, KOTODOE MOCHYXW-
N0 OMHOF WA NPYUMH EMPOKOTO Or0 NPAMEHEHWSA NDM YRYUSHUH
Xuuan conel, wMeTANAWUECKWX CNNAROB ¥ OPraHWUSCKUX CHCTEM.

HecwoTp? Ha 70, UTO yKasaHHHO NPEUMYMECTEa METOTHKY
PUBUKO-XUMWUECKOPO aHATARA NDENCTAENTOTCH BOCHLMA BAMHE-
MY NP4 HayUeHWM aHaMITHUECKWX peaknquil, ecucTeMariuecKoe
npuvererne (wanKo-XMMHUBCKOrO aHaAu2a B 9TOf OFRacT? Ha-
uanoch cpasH"TenpHo Hemaswo, ¢ 1979 pona. Hawfonee nocne-
TOBATENbHOS NMPYMEHEeHWe [WBWKO-XUMIUeCKO!D aHAAM2a NDA usy-
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uaHu't aHaNMTTUeCKUX cucrew NMporomiaochy 7.+, l'avanasBuwu

C COTDYy HAKaww, B peayabTaTe NDOERIGHHLX DafOT FHAO yora-
HOBJIGHO, B UaCTHOCTA, UTO B aHamITUueckof Xumum sory?
Hal T NpYmcHOHYE DPeaKMM, NPOTeKaomme ¢ OF NapOBaHYeM
maroycrolluuBux mROPHLX comel Tuna PGSO, - K, SOy, (26),
MR CNaBHYTeNbHO XOPOMO DACTRODAMEX MROPHUX cormell Tuna
Hpuumrax& Tpyrux. brnepene GWN nasparfoTaH veTOT CReTO-
nornomeHus MNR WAYUEHWR aHamMTWUeCKMX peak 4l (E roMmo-
MEHHHX " MeTEDOreHHHX CYCTEeMAX) HA OCHOES MB8TONAIKM ‘uaw-
KO=XUMWUACKOPO AHam"sa. Pasppaforal TaKXe wMeTON WayueHM s
0f'emwa Kaxymerncs ocanka.

Kasanocs copepuenHo ecTeCTHOHEEM OXMNATh, UTO NpU-
MOHEHWe WMeTO MKW (UBHKO-XUMWUECKOrO ananmsa fyner ocofeH-
HO, OMNABMAHO MDY ABYUEGHWW XMMMA HEPNOTIAKWIOR WMETARNOE,
oTaquaomelic kak yKasuBaNoch Bhue ,(0nbmOF CAOTHOCTHY.
Iveommecs r HacTOfmee RpewA B AMTEpPATVDe parots 7. b, [ana-
Haepa ¢ COTDY MTHYKAMW, rOCBRMEHEHe DTOMY BONDOCY, NOITBEDX-
TaoT BT0 cO BCol OUGBNAHOCTLO, NPUMEDOM UBMY FRNSOTCH

clenyom#e cMCTOMH :

1. NSO, ~Me,Fe(CN) = H,0  [Me=Li,Nau K) (7
2, (oS04 — Me,fe (CN), - H,0 (Me=Li,Na, K, Cs) (6)
2. CuS0,—MeFe(CN)a-H,0 (Mo =Na,K,Cs) (27
4, MnS50,—Me,Fe (CN)g—H,0 (Me =Na, K) (2)
5« Cdp0; —Me,Fe(enN)g —H,0 ( Me = Na, K ) (8)

?- La—(”ﬂg,}}‘ MEI.FE-{C‘NJQ'_ HED {ME, :H’ LiINCL,KjNHL”Rﬁ, Cg.p_Ca.) (91

no W,i.Tamanaey - HNaf- 400F,
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Ha ochorak'm arux weecne opanaf YTBe®naercH, YTO
DeaK'T"o vexny “OHAM” TAMENOr0 weranna 1 teppoquaHvna,
KaK npaBui0, HEAb8A BHDA3UTbL TMPY NOMOMA TOJLKO ORHOTO
ypasHeundl, Tak Kak cOcCTap MPONYKTa peaximn - epacTBODI-
woro hepnoquanuna - saEmcur OT KOHUBHTDAIM Dearupyommx
EOMNOHEGHTOE W OT COOTHOMEHMA mexgy Huwmvm, (COFAHHO UBTKO
9T0 Hafnonaercs Ha npuwepe cueremy NiS0,-Me,Fe(CN)—H,0
(rne Me=Li Na,K ), uayuenno? W,B.laharaesuw u ¥, 71, Jepu-
HOF (5). ABTODH YCTAHOBMIHM, UTO B cuCTEME NiS0,- Li,Fe(CN),- H,0

OfpasyeTcR TONALKO HOPMaNpHHE hennomgmauun Hwrens
Ni,Fe (CN)g (pue. 2).
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LPue, 2 Bzourodescmbue 8ovomene
N SOy - Liy Mo (CNJg ~H0

Aeropu npemronaraocr, uro B cncrewe NiS0,-No,Fe(CNcH,0
DeaKnMWA NpOoTeKaeT B TpM cramu, B neppof! cramm of-
Pasyercs Hopwanbhui deppoqnamun - Ni,Fe (CN), (p#c.2),




s A

bo Bropol cramm ofpasyeres NiaFe(CN)e  u repmd
pacTpop cocrapa NizFe(CN)k - (0,0-04) NaflN)- b Tpersu na-
cumennu? rtEepmR pacTropNi,Fe (CN)-04Na,Fe (CN), npn nafuTKe
No, Fe (CN)g o6pasyer meokuyo comb - Na,Niz[Fe(cN)],

(puec.l).

g+ 2 3 & & & 7 & -3 & F &
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Lue, 3 Bsounodedcmbue b cucmere
i SOy -Nay F& (CNJs -F60
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dccmemoranne eucrems Ni, S0, —KyFe (Vi H0 nokasano,
YTO NpW NpoTeKaun® 2TOf peaxiuum WHeOoT MecTO TPW CTamu,
laRHHe NpARe NeHHHe Ha prc.4 MoKasHRanT, uUTO 8IeCh cyie-
CTEEHEYO DONb WIDAaoT TRepme pacreops - K, Fe(CN), =
NiFe (cN), [ Ni,Fe (cN) - 0,2 K, Fe(cy),] ™ WeolHas coms
2 NiyFe (CN)g -+ K,Fe (eN),
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Bue. 4  Baoumodescmbue & cuomeme:
| NS0y - K, Fo (CN )y ~H;O

Te we apTOpE WCchAemOBANM, AHANOMWUHO BHIEONTCAHHOMY,
cucreny CoSO04—KyFe(cN), —H,0 C$S] . Pesyaprars onurop
n2ofparert Ha pwe.S.
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Broumodevomive 8 cucmerre
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b yraraHnoP cwcTeue pratMoneficTEME MOXINY WOHAWM KO-
fanbra " feppouMaHuaoM NMPOTEKAET B TPU CTaTMu, ¢ Ofnasopa-
Huem mBYX mrofmHux comell 5Co,Fe (CN)g  KyFe (CN), u 4CoyFe (CN)

BKHFQ(EH}Q ¥ TBEDIHX DpacTBODOB, FeayabraTi, NOTYyUBHHLE
npu uayuennn cucrem CoS0,-Cs,Fe(CN),— H,0 [€] crY e~
TOALCTEYET O TOM, UTO BHauane OfDa3VeTcs CuMCeHAHHAR CONb
(’f‘s‘?‘cﬂ_ﬁ[:,g (CN), + KoTOopas® paTew nearmpyeT ¢ WAfHTEOM
Cs,Fe(CN)g  © ofpasopanvew coerwienns Cs,Co Fe (CN),

Ha nprpeTeEHEX NPYMEDOE BUTHO, UTO ¢ YEeAWUSHMEM aroM-
HOPO BECA MENOUHO'O MeTanna OTHOCMTENbLHOEe B8r'0 cofepxaMue
B MOMeK/NTe cuelaHHoro depnogquaHnza yremrunpaeTcf. Makew-
MaJAbHOe PHAU HME NMOJYUeHO OAF ‘jeawd., Howxo oTweT"Th, UTO
Npuee 18HHHe DACOTH NORBOAMAW SPTOPEM NaRDArfOTaATh HOBHE Me-
roms onpenenewns Ni u Co .

Fonbwas parora no msyuenwo cucress CdS0,—LiFe(CN) ~H,0
CdS0,—K Fe(N),~ H,0 nposemena M. b. Tananaenum w A.C.Hos-
nosum (8). ABTOpDawy yCTaHOBNEHO, UTO B CYCTEMe C TMTHew™
ofipasyeres TONLEO OMHO COBTHHENWE Cd,Fe(CN), ¥ TO Bpems -
KEK B CHCTOVE C KATHEW - B SABACWMOCTH OT COOTHOLGHNUS
wexny K,Fe(CN), : CdS0, - punensorcs Tp* coms, umeomwe
cocrap CdyFe(CN), 5 CdoFe(CN), - 4K, Fe(cN), u  CdyFe(ON), -KyFe(CNL
Ha ocHORaK““ NOJNYUEHHHEX DERYJILTATOR ABTODH NMPeMIOXNIM HO-
BHfl weTOn onMpenTenexus Kams,

"HTepecHHA RavHEe Nonyuers Taxse B parfore A.b, Tana-
Haepa, W, A.Tavaxorof w . F,Cefdep (?), MocesmerHOF nay-
ueuwn HenpoumaHMAOR NaHTaHa.

Aptoms wayummn cxcremy  La(NOg)-Me Fe(CN) - H,0 , rme
Me=H, Li Na K NH, R Cs, /2 Co..
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b pafore YCTAHOBRNEHO, UTO BO BCEX CAYUARX JgaHTak

OfpasyeT TOALKO OMAH THIT COEMTHEHMR, WMEONero COCTas
Mla Fe(CN);-7H, npwuew ma cocras ofpasyomuxcs nms arvow

CMeEaHKLY cofefl He BAWANT HW MpYDOTA MANOUHODD wATanmna,

H¥ cooTHOuenwe wemny Me,Fe(CN); u La(N0s); B wexomiof cwecw.

Omimu we BawHHY CROfICTE MAyUaewHX CHCTeM FBRISeTcH
HecrocofHOCTh MOCA® THNX OFDPASORATH HODuANbHEP fepnonwa-
Hun rawrana Lo,[Fe(CN)], uro of’scksercs, norwmmowy,
ocofEMu CEOPCTRAMN COOTBATCTEYDIMX KDPHCTATANUECKNX CTDYK-
TYP, NDAOAPETAOTHX PHAUWTANLHO FOAbLIYD YCTOFUHMBOSTHL B
cue reue MeLu.Fe.{{LN,L. HeXe/MM B CucTewe Lm‘,ﬁ:e (CNJG]E_ . B nam-
MOl pafoTe omiosKauHo nokasano, vro Lo fe {EN];\EHE ofipaaver-
CF, Dawe R KavecTRe NPOMEXY POUHOrC MNOAYEKTA.

Takwn ofipapow w2 pACCMOTDEHHNX PLIE CAYUSEE OMHOR-
HAYHO BHTEK&OT, UTO cocTaR Peproy7aHuaoR DparIWUHEX weTAl-
JIOR AABRMCHT HO TOJALKO OT NPIPOMH TEXEAOr0 ¥ MEJOUHOMD we-
Taana, PCT/MADMMX B DOAKUWD, HO W OT COOTHOMEHAR pear-
pyouMx KOMNMOHEHTOR B cCMecH, |(IpURemsHHue MMYMary OTHOCAT-
CF K METONY NACTEODMMOCTH. JTOT METON FEAFETCS NCHOBHHM
npw ¥=YUeHWH XuUMWava aHamwrwuecroll peaxg'm, Omuaxo, B pA-
ne cAyvaer OKARLBAGTCH HOOMXOIWWEM NDUMENWTH TaKNe W ADY-
re MeTOMH, KakK, Hanpuvep, CReTONNIACHEeHWS, 218KTDONTRW-
XYOUX CUX, MOTON BAGKTDPONDPOBOMHOCTH U MEMEDEHMS Kaxyue-
rocs ofi’eua OCANKOB.

Meron cseronoriomerus ¢ ycnexoMm ADUMEHFETCE B X7WMM-
ueckoM zsamae., Omsaxo, 2T0T weronm woxeT fHTbH C yCNexXoM

gy
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NpUMEHEeH TaK®Xe W NP UBYUSHWY XUMMEMA CUCTOM C TOM
NpeNuymecTBOM, UTO NpM DTOM MOXHO ONEDYNOBATHL C BOChH-
Ma pasraBJeHHHMY DacTBOpaMA.

JlocromHeTBOM weTona SBAFETCA W erd NPUMeHMMOCTD
KaK K roMOreHHHM (OKDAalleHHHM), TaK Y K IeTeDOlMeHHHM
(cycnen mpopanHuM) cucrewam (28). WN.H,lananaesun wu
M., Jlepmofl weTONOM CBETONMOrIOMEHMA WBYUEHA CHMCTOMa
CoS0, ~K,Fe(tN);-H,0 (A)e B pemynbrarTe Ha OCHOBaHWA UBME-
HEeHUA XO0Na K[ BHUX CBOTONOMACHEHWS FHA YyCTAHOBJAGH COCTAB
ocamka 5 CogFe(CN), K, Fe(CN)y (emepue.6), mocayxupami
OCHOBEHWEM MAN TYDPOHIMMETPNUECKOO ONpencieHus KOfaibTa,
NpenyoxeHHs? aBropawm. MOMHO ykasaTh TaKk®e Ha DafoTy
#.B. Tananaepa n O.H.lefiluman (29) no onpenenenus cocrasa
deppoqmaHRIOR WHmMA, KaREMe YOTKWE DE3YAbTATH.
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Due.§ Dorewse oBemonoenouyusy (Jxcmumeurs)
& 8 cuememe Co S0u—Xy Fe (€N - M0




- 21 -

Meromi uawener4s PAGKTNONPOBOMHOCTY 4 DHEKTDO MBEW-
XyuMX CWA, BONeMIAe B NMDAKTHKY XUMWUECKODO aHaTM2a non

BHOOM KOHMYKTOMETDWW % NOTSHIMOMETDAW, HEUDOKO “CNOAbLAYOT-
cf np fuswko-xmmwueckom aHanmse. Tak, nHanpwuep, nyrew
WByueRWs SIEKTPONPOBOMHOCTY B cucreme ALK, —NoF —H,0 p
NONHOM COOTEETCTBUM C [QaHHHMW DACTRODUMOCTH FHAO0 HalneHo,
UTO MWHWMYM TMDOBOMUMOCTA B TOUHOCTH OTBEUAET COCTaBy
1M NaF-48F; (80),

fipn uccremopanwn cmcrems ACL,-KF-H0  (21) suxmo
Hall meHo, UTO peaK WA NMPOXOMAT NO CTYNeHAM; B nepsofl cra-
¥ OfpasyeTcs HeMMCCONUPOBaHHOe coemHerne NLF, .. a
BO BTOpOf - HepacTBOpUMOe coemvHeHwe 2 KF. OLF;H,0
Hammuue wanoma Ha KPMBHX SAEKTPONPOBOGHOCTY, NDPABENEHHEYX
Ha puc.7,o0fycIOBAEHO OfpAROBAHYENM TDY THODAC TEOPAMOrO Ocafm-
ka meofmol com: 2 KP-fefFy- Hy0 ¢

N ——
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1
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TEs A6 F90
_KF_
ALLLs

Puc. 7 Imewcmpolodnocrd & cucieme
O ROy -KE-1pD (259, Rt 5-0RS manin




XapaxTepHue peryapbTaTh nomyueHs ".b. [aHaHaesuw n
E.C./lmanapunme (2) npm wayueHun MeTOTOM D NEKTDONDOR, MHO-
CTH CHCTOM WA WOHOB M. , C OMHOE cPOPOHE, M Na,Fe (CN)g
wam KpFe (CN)e e mpyrof#i. Ha cooTeercTeyousx xpweex
fICHO RaweTHO OfDaPOBaHMe B NEDPBOM cIyyae MﬂszE f“*”}e,,

BO BTOPOM - cMemanHOR com KMwFe (CN), . Crenyer oco-
0 OTWOTHTD TO NPEMMYMECTREO METONA PAEKTPONDOEROMHOCTN
(rakxe, BMDOUEM, KAK 1 METONA DNEKTDO NBWRYTAX cuA), uUTO
OH NOaponfieT uayuarh cucrTems ¢ heproquarunawd B ofnacTH,
KOrfna ocanok nentuswpoBaH (wsSuTOK Me,Fe (CN), ) u korna,
CAeROBATANBHO, METON DACTBODTMOCTY HE MOXET FHTH INIMMEHOH
WB-82 HEBORMOXHOCTW OTIMABTNOBATH OCANOK.

Eptvenenne werTona s1exTno meuxymx cua npw MARYUSHUY
cucrem ¢ depponmarmgawm 0COTEHHO ONPABTHBAGTCHE B CBARH
¢ TeM, UTO Napa WOHOB [Ee(cmﬂql. [Fe {tw}j-ﬂnum no-
TeHinan - ofpasyomeff mapofl u MBMEHOHWE. COOTHOWEHWA KOM-
QeHTpaq"! DTWX WOHOB B Nporecce Bsamuo gefic TN UOHOB

Fe(cN), - (woru  Fe (CN), " Bcerna npr+ 5ToM Mpucy TCTBYOT
B HEfONBWOM KONMUECTRE, Tak Kak wow Fe (CN); wacrwumo
OKUCARETCHA Ha BOBNMYXE) C WOHAMM METANTOB NPYEOIMT K COOT-
BEeTCTEYOUEMY WAMeHOHWO MOTEH (Mala Ha Pt snekTpone.

AHAUGHME METOTA DNEKTPOMBWXYIMX CHA NDA MBYUSHHN
xmm FeproianioB BUMHO yXe W8 TOr0, UTO MHOMME MeTal-
T ONpeneasores Ny reM MNOTEeHIHOMEeTMUECKOrO TUTPOBAHUS
npt nosomw pacTeOpumEX heppoqwanunos. [ipwwenenne sroro
MeTONa B NAaHe MeTOIMKN fusWKO-XWwwWUeCKOro aHamea (usy-




ugETe cuUCTeM) YMeno uecTnh He Tak uvarTn, (mH'y we TaKHex
CAYUAGR FEARETCHA MayueHwe neax (7w orfnpasonaiis ternoqea-
Ewga nartana (9), rme GHAM TOVHO YO TAHORNGHL YCHOBMUS, HEN -
XoauuEe mIF NOAYUSHUS oTPOMD O TreXunoMern usc xol0 OCcANKE.

MeTOnm “ameneH P Kamymerocs Of'ema OCANKOE NOIPOrHO
paccwmoTpeH Ha NpYuene DeaK(iu OFpasoRaHdf PANPOOKTCH
amovuknn (P22),

[lonveHUTEIBHO K Mayuenwo xwwun hepnoMaHn OB weran-
OB METOHN MAawe NeH"F KARYTerocs or'ewva OCANKOF “CNOAbLRO -
BaK 1.b, lananaepuaw, ¥, A, Caymxoro# =1 (', K, Cefitep B qurno-
BanHo! Buie perfoTe No wayverusn hepnonwakxnior jnavrana (7).
ABTONH MOK&aRran4, uTd Ha ¥purol: cocrar - Of'ew ocanxa,
WMBET WecTO UETKO RUDANEHHHI waKcumyu, oTeeuaouqfl ofipasn-
BaH10 KlLo Fe(CN)y . A.C.hoanop c yenexouw nnrveHun me-
TON wamengHws EAXYMErocs 0F'ema OCANKOB Np¥ Mccie TORaHww
peakmu ofiparopanus” heppoqmannmos wamm (7).

[ipareneRks? vaTep an ¢ OUERNIHOCTLN CRUISTRALCTEVAT
0 BOADEC TAaoLeM SHaUeHWA TUAMKO-XUMWUeCKODO aHan”ea nnpa
ACcClie MBAHMYM CHCTEM, YMeOTMX alamriueckoe aHaueH#"e, B
TCOM umMche (¥ B OCOFEHHOCTH) cucTenM, BikJouantax teppora-
HW M weTaniop. (UermmHo Takwe nanmpHefmee paciwpeH@Ue o
yrayraeswe wcenenorauul B arof ofracri.

liacTormas nafoTe FRIFETCE MNOACANSHUEM CC TeMaTHUC-
CEMX ueorenopax#®i no tepnoiguakwiav rexeAUX we "anNAoBR, Npo-
BOMMMEY Ha OCHOBAHWA NDAMEHEHYS K HUw METONOBR Pramko-xm-
MAUECKOMO aHanwaa, VesyapTATH, NOAYyUe HHE NP7 Tecneno-

pauuwn Peppoqvarnna cenefpa, ¥ WANOXeHN B nansHel geM.




YACTH I
OnCUEPHMEN PAJIBHAM YACIH

PAABA 1, HCAC/HLE BRURCISA A MEIO PAROIM

T Hcxomite pemecTea

Asyuvenve deppoiquarEmNOEF cepefpa Npemnonaranochk Npo-
BOMMTL MYyTOM MCCTONOPEHUR CHCTEM THNA: ﬂg”gg‘ME#Fe{ﬂ'”}G“
— H,0 , rme Me= Li , Na ,K , R& w C; . Hurpar ce-
perpa NpeNCTARAAN WBBECTHOE Y MOSCTEC Anaromapd xopomed
croefl PACTRODUMOCTA B BON@, B TO BpeMF Kak MOE NO; He
BHOCWT, KaKk WRFECTHO, RAMATHHX oclNoxHeH4wl B xone Tof wim
wHOH peaKkqww ocaxnesws, leppoqMaHMik YKAaRaHHEX MeNOUHHX
M@TANNOR fpamvch HE TOM OCHOBAHWY®, UTO, KaK NOK~aHBaeT
onsT, cocraR HeppoINaAHMIOBR TAXENHX METANTOB BAaBEWCHT B
NepeEy" ouepefnbs OF NPUNOMH NENOUHOrO wmeranna, [(loprouwy nak-
Haf pafoTa NpAOApeNa CMHCA TONBKO MDY YCAOBUY CDABHW-
TONBHOMO MAYUSHWF XOna peaKium orfnasopamus feppoqmannma
cepefpa B RABUCHMOCTH OT NDAPO TH MEMAOUHOPO METANNA DacT-
Bopumoro hepponmanwna - ocamMTend.

B cBRSM CO CKaPaMHNM NpUrOTOBASAWCH pacTeops AsNO;

" MeﬁFe(tN}b; NPYrOTORAGHUe TREDPMEX cONel He FBRASIOCH
HEOrXO MIMEN.

Tmrp pacTrODE HgNﬂa yCTaHARAMBANY W Of’ QuUHHM Me-
TonoM no JoAprapny, " BECOBEM Uepes HE{‘A’.-

Twrpu pacreopor LiFe(CN),, NogFe(CNg, K,Fe (CN)s,
R&,Fe(CNlg | CgyFe (o), yoTanaRAvpamich THTDORAHWEM Npu
nowomw KMnO, B cepHokncaoll cpeme B NpUCYTCTBUN
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METANBUOTETa, KaK WHMKAaTODA.
ng npuroropraenns pacreopa LiFe(cN); Gpam 200 rp
KyFe (c); 30,0, pacrsopim B TOO-800 wa  mecTwimposaisof
BOME W K newmy NP NOveNMBAHWY TOSAENTAM DaCTBOD, CO 16D~
xamafl 220-7P0 rp PE(NO3), B 500-700 ma mOm.

Kommuecrro Tpefivemoro Pe(NMO), pacuwramamocs no
pearimn: K, Fe(CN) +2P(NO,),—> Bo,Fe(CN), + 4KNOy
C Hefonpmm wafurxom P6(NO3), | pakx kak B nporTusHOM
clyuae Oocamok naoxo maprnyercs.

Bunasmmé ocamor P, Fe(CN), ocrasasim crosTs B npo-
Ton=enwe 1-2 uvaca, nocre wero nomyuennul ocamox oviuAL-
TDOBHB&MM UepeR BODOHKY Foxwepa ™ WMHOPMOKDATHO I pOMEBANH
necTramnorarioll somofi. lipowsrut ocamnok P8, Fe (cN); nepe-
ROCWIW B foapmoll crakan ewkocTb® B 2-2 Aurpa, NOCABMAAR
K Hemy 7OC-800 wn necT™amwpopansof BOm, & 2artew, npu
NOMEIMRAHVA ¥ HAMNERAHWN Ha BOTMAHOE fane, HeSOMBLIME NOD-
qAAMM MPANYBAIM HacumerHH? paceeop Li,CO0,

PboFe(eN), +2LiyC05 —= 204005 + Li,Fe(CN)g

llo wepe npufapnenns Li,CO; HeSonpmunr nopausmwm
OTGupanM npospaunu? mefrufl PacTBODP HaL OcCaHOM W NPOGO-
Banw peaxkquo no denontrasewny, Caafo porosyn OK packy
(ykasuBaomyn Ha nomsoe npespamerue FB,Fe (CN), B P40,
" Ha NDUCYTCTEWe Hefoxpmoro wafurka Li,CO03; B pacrsone)
OCTODOXKHO yCTPaHfNW nofasnenuew nacrd Pb,Fe(CN); ¢ rom,

UTOMH B KOHEUHOM CUETe B DEaKMOHHO! cmecwu FHA WaCHTOK
P%EFE{CHJE' |
flocne oxsaxnenws pacTeopa, ocamk P4CO, OMMABTPO-

o e T i
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BUBAXM ¥ wa nosyuennoro twmprpara - LiFe(eN);  propmu-
HO npopomumm ocaxnenwe Pb, Fe (CN).  nacrmopom P8 (NOL),

C 1eAbD NMONHOPO YCTDAHEHWS Mpuwecell WOHOR kamws B noay-
UeHHOM pacTEOpe kiy Fe(CN) . X)

Bunempantics ocator P,Fe(CN)g orfuAbTPOREBALN,
MPOMYBATH HOCKONLKO DaR BOROK W OfNAaraTuBANA Npw NOMOIM
Li,COs  w, ofpamwo -~ Po Fe(CN), , wak w npn mepeom
ocaxnenws, OROHUATENLHO NMPAroToRReHHull pacTeop LiyFe(CN)

weesn PH B npenemax 7,2 - 7,5.

Pacrrop Na,Fe(CN),  mpuroropmsnes rakmw xe ofipa-
aom (ua KyFe(CN), ) xak w LisFe(cN), | wepes PS,Fo (eN),
c sawenoft Li,CO; pa Na,COs

ﬂmt npuroroBRaEus pacrrona 0,1 M K, Fe(CN)g Apa-
AW TpervemMoe KOAWUECTBO XMMWUBCKM uncroro K,Fe (CN)g 3H,0
M PACTBOPAM B BOTNE.

B xavecrse paSouux pacrsopor AL, Fe(CN)g n
Cs, Felen) MCTIONTBBOBANMCH CMEeCH W8 DacTeopoB hi Fe(CN),
WREVO3 wm coorrercTReHHO C5NO, B MOMRMDHOM OTHOmE-
Haw 1 : 4, OruacTs 970 BHAWBANOCHL Tew, UTO NPUrOTOBNE-
Hue unerix R&,Fe(ch), m CsFe(cN), no onucannrum eno-
cofiaw 3aTPYMHEHO B CBARM ¢ 06DPAsOBaH1eM OUGHB ManopacT-
BOD/MHX cuenaHHHX deppounarmnob pyswms (wiu esws) co
cBuHIOM THma Me, Pl Fe(cN). + € mpyroft cTOpoHs uaBeCTHO, uTO

npd BaauMOeFC TBUM WMOHOR TAXGALX MOTANNOB € Li,fe (e,

ﬂacnm PE,Fe (en)e TPY HO NOJHOCTHD OTMETDL OT WOHOB
Kammf N4 MepBoM OCaXNEHWH, K TOMY Xe HefOJpmoe KOmM-
UecTBO Kamuf coocaxmaercs ¢ pbyFe (cn),.

RS e o e
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cvelarHLe heppouwanMme He OfDARYOTCA (Ra MCKIOUPHWeM
LiLa Fe(eW)e )

{loCKONbKY OMHOBANEHTHHI WOH JMTHS, Kax HE ONHOMMOH-
HET WOH, cYTMeCTBOFEO H@ MOXeT OTNARNTHCF HE XONe DeaK| "y
(¢ TOUK® 2RpeHWF BIMSHWA MOHHOF CWMH DpacTrOpa), NOCKONBKY
cwech ua LiyFe(eN), u RENO;((sN),) spameren kak 6 cuecso
ResFe (CN)  ( Cs,Fe(tN)s ) » mpaxrtwueckm whnmabepentHoroLiND,

(LiyFe(CN)e+HRENO; — RB,Fe(CN), +4LINO3) | 30 @oth MomeT SuTH
ynorpernesa rwecro Kb, Fe(CN)g . ONuT wayuesrus peak-
uww ofpasopanuf eproMaHMIOR DA WeTANNOB NONTREDINA
NpapwALHOCTL 2TOrO Barafna, Cawo cofioff pasywmeercs, uTo
BO MHOMMX CHAYUASX B MONORHHEX CMECFX MOXOT CuTh BBRT gwe-
cro Li,Fe(cN), rakwe w Noa,Fe(CN),, Ho We X,Fe(cN), , KoPO-
puf cau CKAOHEH K OfDAROBANWN CMOUAHHEX FeDPDPOIMaHNIOB
C TAXeMHEWM weTannawm,

Hurpars pyfwme w geews B EMTEe DACTRODOB NPAMOTOR-
AR NMCH "R DKFWBANOHTHHY KOJAWUECTB COOTFeTCTRYOMAX XNODW-
OB, KOTODH@ BHEMADWEAMICH € KOHI@HTPMNOBAHHEM HNO; o
NOAEOMO VNajeH”# WOHOB XAOpa, NOCTe BHCYUMBANMCH B CYEWIb-
How mkalty w B cpofionrowm or HNU; Bume pacTEOpSAMCHL B
EONe ¥ CMOUWBRANMCh C COOTBETCTBYOMUMYM KONMUECTHAMM Da-
erpopa Li,Fe (CN),

Twrpy pacTsopoR $epPOMTWAHAMOB yCTAHARNIERNNCH TAT-
poBanveM mpt nmowomm K MnU, npu KwecmorHoc™ = 0,8 -
th! ( HyS0; ) B NpacyTeTBY? MOTANBMONETE KAK WHAMKATODA.
Ofisuro nepexon OKpamvPaHus DACTEODA Kk KpacHofypofl, P KoM~
1@ TUTPOBAHW®, PaweuaeTCs Xopomo. B NpUCYTCTEBAW WOHOB

T =2 vl SR Rt T L
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pyrMma ¥ 1eRuS HeOorXOTMmO, ON 2KO, DACTBOD CHJIbBHO Dan-
faBARTL BOMOF, TAK KAK B NPOTUBHOM cAvUae OFpasyvmmecs
BO Bpews TUTDOBAHWS OUEHb MANODACTRODUMHE cMeilaHHHe fep-
porrarn e Tma Me,MnfFe(CN); wezaor Trposanuo.

Meron Turnopan¥s npw nowoum KMn0, nrrmessacs po
BCeX cnyuafx, B naHHo#l parfore, KOPTa FHI0 HEORXO MO
onpanemeTs WoHU heppormaHvna B naromix cwcTemax.

Paroune pactrovH Li,Fe(CN), W Beex 1Tpyrux pacTro-
POB Kak hennoquaninoe, PAK W HUTPATA Cenefnsg  XDpaHWMCh

B TewHHX CK/IAHKAaX.

il - 2

Mern1 nanraonuuacTy.

Xon DafoTH MO MeTONy DACTBODUMOCTY RAKTOUANICH B
chenyomex. b© KaxqoM OMHTE BPANOCh NOCTORHHOE KOJWUOC TBO
A%NQ;“ K Hemy M2 GODeTKM NORaBNSAMCH BOSDAcTanmte OT
ONHTA K OMHTY, NDENBADMTONBHO BHUMCIEHHEE O’ emd

Me FeeV), (rne (Me =L , No. , K, R8, Cs ) w soms. Kom-
qenrpanws fgNO; B mexomux cwecsx cocramafia Bcerna
0,05 won/x wm 0,02 mon/xn, ofmmi of’em cwecu 100 wi,

Jlanee B peAKMOHHHE COCYMH (OFHUHO KDY IO NOHHaR
KOJfa) BCTABIAMANCH CYXWEe MONLANKY W CMECY NepeveawBamch
or woropa, B repwocrare, npir 25° + 0,1°C B reuenwe 10 um-
HYyT. lio weTeueHnn BTOr0 BEpeMeHu COCYMH BHHWMATMCH M8

TepMOCTATE M, NMOCHE OTCTAYRAHWA, DACTROTH DWIbTDPOBAMMCH

A S ke R



ueper cyxue MMABTDE valNOr'd nasmepa B cyxwe CTaK&EHH ,
npwues Nepeno 1pe NopI“4 fMAbTpara oTfpacuBamuch. M
daapTpara orFrparace No 25,0 - 50,0 NECTEODA B BaBN-
CAMOCTY OT TOI'0, CKONBKO CApefipa GCTASTCS B uabTpare

M B Hew ONneteNiioch Cepefpo TAPNOBAHMEM NO MeTONy J0Mb-
Papra 1 KecorHv,b ®Bine Agll | K ofinacTw ualurka
Me,Fe(CN) (N orcyreTEwy uoKOB r'-'13+ B duaprpare)
OTReJNbLYD NONu0 (MIbTparTa OT K&XNOr0o ONHTA MO TKUCIRIU
cepholl k1caorol u TMTDORAHMEM (O, 1 M pacTBOpOM KMnO, ,
K&K yranaHo BHue.

Facuer cocrana ocanka Npoiapo TIM Ha OCHOBAHWY Hail -
TOHHOI'O comepxamxcs B tMALTpATE “OHOB ﬂg*' u Fe(CN ‘J;;
TaK Hax cocrtap "exomHoll cuecd No OTHOWEHWO KO BCAM KOM-
NOHeHTavw fHY “AFOCTAH.

Ha ocHOBaHUM NaHHHX aHAAYAA OFKUHO BHUMCASIMCH Be-
MAUMHE MONFDHHX OTHOUGHUY MOXITY MOHEMY ﬂg+ ] Fe{i:h')g-
B ocamke (He cuwTar rumpaTHol BOMM, onnenexeHd1e Koronol
HE@ BYOIMAO B Palauy "comamnosaHus) .

PeaynbraTi ONMETOR HaHoCWIMCH Ha COOTHETC TBYDIYe

mAarpaMve:  KOH'[@HTDal"? B DACTEODE Hal 0CATKOM MOHOB

19 * wm Eo(cN)c'” mpoTae wormmor motm; Ag” fro(ent-

B #exomol cuecw,

Meron uawapeHws ajekTpON pPOBOMHOCTY.

E nacrosmef pafore mamenesua DnexTpONNOBOMHOC T
MPOUBBOMAMY NDY NOMOMA MOCTWEA Loabpayma no cxewe ,npu-
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BeJeHHoli Ha pdec.B.

Pue. 8

Z =~ Heroumux roxa (Zammo®wii remepaTOp C wacTOTOl B
2000 h=)

Rm- Cocyi AR mSMepeHss BJAEKTpONMpOROLHOC TH
R - Merasas comporsraemsmi

ab - Peoxopx

T - Teaegor

YIeAEHYD SJAEKTPONPOBOJHOCTE Mccle);eMOTO pacTBOja
BHUHCAAJE WO QOpMyJe:

C
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C - KOHCT&HTH COCYN2, NMPEeNBADPATENLHO OF DANeNFBUNEcH Ny-

Teu navepeRus aaekrponpopomHoct™® (,07% = 0,01 pacrropom

B T —

KCZ i W - conprorurienue #ccaenyeworo pacTEODE.
PerynpTaTs ONUTOR HEHOCAIMCH HA MMarpaMuy, B KOTO-
po¥ no ocw afficiwec OTKMAHBANMCH BOAMUWKE WONAPHHX COOT-
Homenw! woioB Ag" FE(CNJ;I-B wexomHOf cmecw, a no ocw

ODAMHAT - RHAUGHMWA YNeAbHOfi SNEKTPONPOBOTHOCTH. !

lloTerMONMETDHUSCKOE MBMEDOHMEe ‘
KOHUGH TPAqHl _MOHOB I

(¥oTON DAGKTPO TEMXYMMX CHA)

liprveterne weTona AJeK TPONBHEVIINX CUN K MayueHWwo
xunun PeppoUNAHMIOF OCHOBAHO HA TOM, UTO B KaxjpoM pacr-
BOpe, comepxamem MOEH Fe (CN).'~, NpMeyTCTRYOT, XOTH fu
B HESOMbIOM KOJAWUGCTBE, MOHH Fe(cN).>” . lipm ocamnenwn
TAKOMO DACTEONA DECTROPOM WOHOER TEXENOr0 weralia B oca-
NOK BHNana0?T B MEpEYyO ouepefmb MOHH FE{E.N}: ~ , B TO Bpe-
Mf K&K WMOMH Fe(tn’lf- ocTAanTCF B DAcCTROpEe. b ceEfsw ¢

oTVM B PKEMBANEHTHO! TOUKe NMoOcCHe NMONHOMO OCAaXIeHWR WoHOB -

Fe(eN),” - mpowexomes PEAKO® *AWEHEeHWE OKWCIWTANbHO-
BFOCC TAHOBMTENBHOMO MOTeHTHANA, Ofparyeworo napoi Fe(cw}:'"- |

Fe {c.rﬁ;"" Ha NIaT™HOBOM DiAeKETpONe. [lo aTowy wavewenwuw
MOXHO ONpeNeMuTh COOTHOWGHWE: Fe {cm},f' T MOH TEREeNOro
MeTanra p ocamr¥e, UeM ONpemNeNFeTCA COCTER Ocanka., YKampaH- |
HO® OfCTOFTEeALCTEO WCMOAbLARYyeTCH, KakX WBPeCcTHO, NpM NOTeH-

MOMe TDTUECKONM ONPeNaNeHw® Nffa weTATNOR C NOMONLY H;;FE@WJG 1




DOCKOABKY B HEEAX cHTEMEX DpECYTCTEYDT HOBH cejed-
peé, KOHUGHTPSIKA KOTOPEX MOEET HELMLDEPOFETh A HE3BRUCU-
MEM DjTeM, DOTCHINMOMETp#4YecK#. HccAeZOB&RAs MH DpOBOLA-
I¥ MHOTIE TAKZe M@ TOMOmE a%},- 9JEeKTHONE,

[loTeRnzOMeTPRYECKAME M3ME CHAS T, OHSBOIMAACH KOMIOH-
CALMOKHEN METOI10M, Npd NOMOMM OOLYHOTO MOTERIHOMET & TH-
ra PATC, mo rxeme, #300paXxeHAOK Ba pac.9.

YYBCTEA TEZABHOCTH TBIBBEHOMET;& rO~TaEBIAAE 5,7 . 1uﬁg

fary
I

COcyA c HcciAelyeMBM J&CTEODOM

- KeaomemsEni noajoaexent

Bozeporsui saextyos (uau XMETAApOREHE)
E- Peoxoypax

-  AKKymjasrop

- Tlepexkanvaredd

Eyas raasBanonery (WyE-TBRTEALROCTH 10'@6)
~ Hopwasmmui 3gement Eectoma

- Coaseroi mocrEk
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b KauecTPe DACTEODOB MAS WAMENEHWS BOAYUMHN DNEK-
TPOBUXYIMX CUA YNOTDErARANCH PUABTDATH OT OCANKOB B
ONETax MO DacTBODUMOCTH. B HEKOTODHX ciyuasx ocymecrt-
BASNOCH NPAMOE NOTEHIWOMETDHUSCKO® THTPOERANWE,

Feaynprary wawepesul Bomwuwn BNEKTPO RBPURYHNX CHA
HAHOCWIMCL Ma mMarpasuy, B KOTOPOl nmo ocu aficiuec oTERa-
THBANVCHL BEMWUMHH COOTHOZEHWE MERNYy pearupyoumus woHaww,
& NO OCW OpAMHAT - JMGO PHAYEHWS DASKTDONBMAYNUX CHMA,
ImGo coorHomenus AF /iy,

¥eToq WamMepeHws CBe TonoraoneHus

Veron maweperns ceeronoraomenns, pepemex ¥, B, Tapa-
HaeBEM, KaK OMQWH w8 MeTOROR Jwawko-Xwuwueckorn asagwsa
WByUeHWR MOMOMeHHHX W I'eTepOrerHuX cucred, | B TOM, W B
ApYrow ciyuae MpYHUMN METONA BaKTOUaeTCH B TOM, UTO npx
Of pasOBaH™M XUMWUGCKOrO cO@MHEHNS B DaCTBODe KnWpaf sa-
BTCHMOCTH CRETOMOrJOmMEeH"S OT COCTAPa OFHADYXWBAOGT MaKCcH-
¥yM. B PeTeporeHHNX CHCTEMAX NOMWMO MACCH OCATKA (KOTO-
paf B SKpWBaneHTHOR TOUKEe, eCTECTREHHO, Hawrombmas) Ha
CBOTOMOrNOMAHYY CHIBHO OTPAXAa0TCH CTeNEHb ero MICNapeHO-
cr. Tew He weHee NMp¥ CTPOrD NOCTORHHLX I;.?-.EGBIFI CBOTO-
noriomeRve, B MeTePOreHHHX CWCTEMAX, B KOHEUHOM cueTe,
S8BHCHT OT COOTHOMEHWR Dearmpyesux BemecTs, (narofaps
Yewy CTaHOBMTCF BOSMORHEM ONpefeNeHue cOcTaBa OCATKA,
NONBBYACH TONHLKO KDHEHMM, CRETONOrAOmeHWe - cocras (10,
34, 35, R6).0
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fsyuenne CPeTONOrNONEHS (ONpENENeHWe DKCTUHKIM)
E IeTePOrsHHUX cUCTeMax SmIfeTcS OCHOBOF TypSMmIMeTpH.

Wau peHus SKCTWYHKIYM B Hacrosmef pafore NPOROMMANCH
Ha foToasexTpuUecKOM KomOpuMerpe cucremi Jawre, Hamepenme
MpOBOMMAOCH B KOBETe, euwKocTeo B 100 mn w vomyuuol mpo-
cpeunBaemoro crof B 50 wm, lip# npopenenn onuTOB ¥ noO-
CTORHHOMY KOJWUGCTBY OCARNAeMOI'0 “OHA NMPUAARNAT BONY #
sarem mrpopamm feppoguarmmon. [ipn SPow cMech NOCTOFHHO
NenevemTEanT OT DAeKTPOMOTOD2 TOHKOH crexasHHOP wemamxoll,
Onet™a npopomuamcs B 2arewmpeHrof komHaTte. /lanEEe usuepe-
Huli waHocwmeb Ha rpaduk, nNpwuem NO Ocw ascOWCC OTENA M-
BaiMcCh BeMMUWHE OTHOmeHwH pearwpyounx KOMIOHeHTOE, & NO
ocW OpPMMHAT - BKCTHHKIMA,

MeTOon WsmepeHus Kaxymerocs 06'ewa
ocamos™

Meron waweneHus Of’ema OCa I fr-19@TCH ONHUM W8 Haw-
fioNe@ HOBHX METONOB TUBWKO=-XUMWUBCKODD AHANWRA., JTOT ue-
ron, npewroxexnul ".H, Tananaeeuw B 1947 romy, ocuoBa® Ha
NPONOPIUOHANBHOCTH MEXNY BWIMMEM Of’euMOM OCaNKa 1 KOAWuUO-
cTeOM TRepmof $asy npw versoBuu, UTO OCAMOK COCTOUT MA
OIMHAKOBHX YacTWl, PABHOMEDHO DacnpATeneHHEX B cocy he,
non BAMAHWEM CHA TERECTW. B BPOM ciayuae Of’em nuanil Xa-
pakTepuayerci maKcmaibHoll peiwuwHOf B TOUKe, OTReuanmel
CTOXHOMETDTUSCKOMY COCTABY OCa KA.

PacTeopwvocTe Ocanka mAF STOrO NMONEHA OuTh, €CTECT-

xrﬂnnn{ wacToff MOBRTODAEeMncTY B nanbHelmewm clieBo "kaxyme-
rocs’ FyMeT ONymeHo.
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FEeHHO, NMOCTATOUHO MANAE,
Xrmusm cHC TeMH NO MaHHHM MBMEDEHUS OF’OMA 0CAMKOE

onpenenfercA no topme mMarpamMM: COCTAB - OF'eu ocanka.
llonorfkue marpawws, nocrnoerHue ¢ YUeTOM BIMFHWA EDEMO-
HW, XapaKkTepMayoT COCTOAHWE CHCTEMH C TOUKM BDEHWS KiTHE-
THKNW npogecca, npuorperacmye, B HEKOTODHX CAYUAsX, cawo-
CTOFTeNbHO® BHAaUeHWa. Y8 OTIeNbHHX NpIMEPOB MayueHwSs
CHCTEM METOMOM MAMEDEHWR Of’ewa OCATHOB,ONACAHHEX B MW-

reparype, MONHO HARBAThH CYCTEMH® p

Beﬁﬁg_— NaDH — H,0 (28)
La (Nﬂﬁ}; -_ KqFE (C-M]a—Hza (?) =
ﬂ'exg,"‘ N0.0H "Hzo (Jr.’: CE,JND?” I,H:E B’G"_{*} (52}

B coorpeTeTBYM ¢ paspaforasHol veromIEOp H8vE DEH TR

e e

0ffi’ewa OCamKOB, ONLTH CTABWAMCH B QWIMH IPWUECKMX rpany-
MNOBaHHEX TpyCKax (foperkw), ewkocrbo 25,00 wan, B Ty -
L7 BBONMINCH TOYHO OTMODEHHHE Of’ewi DACTBODOB wcenenyeMod
com,rom M Me,Fe(CN), ¢ Paxww pacuerom, uTofH cyMMarHu
ofi'eM cwecd fuN papeH - 25,00 .

Ufuno ewec” npuroToBARIMCH cermamy no 15-16 omu-
TOB, MpWueM Kaxul W8 KOMNOHEHTOB cCMecY BHOCWICH MOOUe-
PemHO BO BeA TPYFKW, MOCHE Yero B TaKOM X@ NODA Ke PHO- :
CWJACRE BTODOM KOMNOHEHT W Pak nanee.

llocre npuawpannn nocremiero xommonerra Me,Fe (CN)e

BCE TDPYSKW GHCTDPO SaKPHBANACH NDPOBKawW ( DERMHOBEMY AN |
CTEKARHHEMM) ™ cONepENMOe TPYGOK NeDeMesMBAIOCH NEPeRO- |
paunBanvew BBepX mHOM B reuerne 20 wwuyr (ofwumo 200 pas). |




Jarem TPYSEW GHCTDO CTABUAMCH B B TUKATLHOM NOJORGHAW
B @TaTvBE 1 NDOMABOIMACHA OTCUET Of’emMa OCaNKOB MO BeDXHeR
rpaknie, ornen“nEef ero oT pacTEOpa; OTCUYETH NPOUAEO-
MMANCH Uepes onpencleHHne Npowexyrew Bpewenn: 10, 20,
2C  wunyeT, 1, 2, 4, A, 24, 45 u 96 vacos,

llocne aroro conepxuvoe TDPYAOK BHOBL THATENLHO Ne
pevemmpanoch (NOBTOPHOS ONDEeNeseHWe Of'ewa NOCTADeBUero
ocama) 50 paa u Of’em OCANKOB UaMepAACA NOBTODHO, K&K

onWMCcaHO Bhme, B TOUeHWe 24 YacoB.
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MIAbA I CACLEMA AgNO, - LisFe(CN) - Ha0 .

L T T

NlanHas cwcrewa WRYUANACE B CEARY ¢ TeM, UTu JUTUE
FEARETCA "Hear TYBHLM" werTanNoM ¢ TOUK® ApeHA? xumut Fep-
POIMAHY OB, TO €CTh, KAK NDARMA0, HEecnncofeH Of paroBk-
BATH CMedaHHEe hepnonMaHnme ¢ TATesduv woranrtaww, MoxmHo
GHJIO OXMTATH,NOATOMY, UTO NMp1 Baamonebcrevd Li,Fe (CN),c
WOHaM® cenefipa Gy ner OfNafOBHBATHCH TONLKO HOpMadbHuP
hepnoiuanu cenefipa, (nMHaK0O, B AWTANATYDE MaHHHE NO AP0~
vy MOBONY OTcyTCTBYOT. HaspawHas cucTewa “1Ryuanach MeTo-
Mavn : DACTROTIMOCTA, DISKTPONDPOROMHOCTY, DAEKTNO MBIRYMUX

CHJ, CEQTONONNOMAHMA 1 HAMaeH1R 0F'aeua OCAaNKOB.

MeT0o1 pacTRODIMOCTH

bl xonsy ewmrocTbo 100 ma noMenanoch Takoe koTIUe-
CTBO Rawﬂ-ﬁ , UTOH Koniaemenawe arof comu B uexomHol
cuecy funa (0,05 H,parew npacdasasaucp BOMA " “RAMEHAONME-
CF C Kaxmiv ONuTOM KOmWvecTBa Li,Fe (CN), , C Takww
pacueroM, UTOfH OfeCNeUMTh B WCXOTHHX CMECAX OTHOUeH"e
Mexjy pearvpyomwuu KomnoHenrawmu ot (0,7 7o 0 (C,7; 15
.9 2; 2,5 B; 3,5 &,7; 7,9 4; 4,2; 4,5 5;
6 1 10) npw ofmem ofi’eme cucremu pasnun 100 i,

Cuecn, cocTaBleHHEE NOC BLUGYKAR&HHHM COOTHOULEHWAM,
nepeRocu ™ B CYXW8 KDYIA0MOHHEEe KONMH, B KOTODHEG saTem
BCTABNAAW CTOKAFMHHHE MEUATKW W NepeMeunBaiM B TeDpMOCTa-

. i T g
o A BT
M R e

P



Te OT worona mpr 25° + 0, 19C B veuenne 10—y MUYHYT (fipu
BeuepHeu OcpeneHu"), [locne HTOro cwecw OTCTAMBANICE B Te-
uerue H-1C wauyr, MAbLTPOBAIMCH Yepes cyxne TUALTDE Ma-
A0TO paswepa (cwHui fMABTD), NpWUem neppEe Tre-TM non-
quu tuabTpa OPADACHBATICH. IMALTDAT AHANWAUDPOBAACH HA CON-
1epxanne cenefipa weronamw Mopa w Josbrapna 4 nHa Hefl nopea-
rupoBarmvll heppoigranmn (TMTPORaHweM KMn0Q,  no werua-
ewonery B 1 H HaS0, ).

PeryipraTs ONETOR, NMOAYUSHHLE NNU WCC TQNORAHNY CU-
crems  AgNOz - LiyFe(CN);—H,0, crenems ®» rafamgy 2 =

180 paxRaHL Ha pre, 109

llo ocu afcquec OTIOXEHH BONMUMHE MOJNSIDHHX OTHOWE-
i Li,Fe(CN) AgNO3 & uexomiol emecw, a no oen opmi-
HaT, COOTEETCTEEHHO - NPODearvpOBaBIYe KOMYUECTBA CODef-

§-
P& u ualurox  Fe (CN), UOHOB HAf OCANKOM.

- ———

X)b macrosmet pafore nammue no METOMYy DACTHEODIMOCTA WHTED-
npeTvporaiy B fonme oTHOWeHWH - Heq Fe(en), : ﬁEHDE
B #cxomuoll cwmecu,

JTOT cnMocos MOSEBONRET Jerde CDABHUBATH DERYAbTATH
MCCIeTOEaH"! C aHaROMWUHHMM RaHHHMM, NONYUe!HHMY I8
IpyrUX cWCTeM, ONMCAHHEX B JAUTEDATY DO.

; TAHHEX, NOJYUOHHHX MDVIMMH MeTONaMW, NDemOouTe-
HH PENMUWHH OTHOWEHUE AgN0s : Me,Fe (CN)e TaK Kak
9TH BEATUMHE ONNEASARNTCS FOALMEWUMM UNCIaMU 1 y 10fHee
TIF NOCTNOGHMS COOTRETCTEYOMMX TMArpaMu.
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Fak BamH0 wa rafmum 2 w puc, 10, Baawwonelcrere
wexny AgNOz u Li,Fe(CN) conpoposnaercs ofinasomakuen 101b-
KO OMHOrO NMPOMYKTa DeaKIW” HODMaApHoro hepnoiuanwna cene-
fipa, ﬂgﬁFe[cN]ﬁ » O Uewm cBWNETANbCTBYAT NODNACRUGHWE
KPMBEX B TOUKe orHomemws Li,Fe(CN) : AgNlz B ocanxe,
narHon 0,25,

Ucanor ofipasyercs npu Bcex COOTHOLEHMAX pearvpyewux
KOMNOHeHTOB, OmHaKo, ecremyer OTMETATH, UTO MDY OTHOM M
TOM ¥e,MOBMIMMOMY, cOCTaBe XaDakTep Ocafmka Heo TTHAaKOB,
UTO Hafgonaercs no ero gyeery. [lak ocanok, eunasmw npm
BeATunHaX oTHOMeHw®  Li,fe (CN)s: AgND, B mexomio? cwecw
oF 2=x 70 00,5 (T0 ecTs,np? BHauMTEABHOM HBAETKEe Li,Fe(CN) )
“MeeT uwncTo Seani geer. lip7 orHowenwsx or 0,5 no 0,77
(Te@s NPT OTHOCHMTENABHO welbllem wafurTke LiFe(CN); )
Ocanok OokpaueH P roayfoparo-cuunf geer. liakoHeq npw orTHO-
geruAx or 0,22 no Qi(r.e. npw wafurTke MOHOB cepefpa B
pacTrOPe) OCANMOK FHCTPO TEMHEET M CTEHOBMTCR COBEDUSHHO
uenHLM,

Crenyer orMeTuTh, UTO NDY HAMIUUM 5 DACTRONG HARHTKA
WOHOR Fe [CN};'" OcafnoK NMenTyAuMNYeTCH, Ofnasys npou-
HEl' 80Xb. )70 SRAGHWE NOCAYRWIAO NpPENSTCTEMEM NPU ONDE ne-
figHu* cocTara ocanka B PTof ofifacT® cncremd, TaK Kak Da-
CTROD fEJAD OUGHb THY THO OTMMALTPORHEBATHL W TeM TOY Woe,
Uew fompme wacurork LiyFe(CN); B pacrpope. bememcrewe
BTOr0 COCTAR Ocanka HO MO®eT CuTb ONpeneNeH TOUHO MO Tex
nop, NOKAa COOTHOWEHWE MOXIY Li,Fe(cN), m AgNO; B pa-
CTEODE He CTaHOBMMOCH fiwakmw K C,25 (OKBYBANEHTHAS TOUKRA)




M weHbue (MA“HTOK MOHOB cenefpa). (T0 OFCTOSPe HLCTBO X0~
NOUO BAMHO ma nocnemel rpatd.

Ckapannor meNgeT yremIToNbHEM BHEOT O TOM, UTO B
paccHaThABAGMOF CUCTEMO M0 MAHHEY MeTONA DACTEODAMOCTH
("' B COOTRETCTRUY € OWUNAHTOM) OFDARYETCA TONBLKO OMHO
COBTIHEHTE MEXTY *NHauY ﬂ3+ " Fe(CFUEﬂ - HODMATBHuD tep-
pOIMEHUT cenerna, Hg,,tl-e, (CN)e .

¥eron amekTnONpOEGAHOCTH

TR usMePeHTs BACKTPONDOBOMHOCTH ApaTICH NMNOFY pacr-
BOPOB, NoJyueHHHe NPR MeCTATOBAHUY TAHHOP oucpavy MaTO NOM
pPac TEODMMOCTH.

Aamepennss nNpomapoMMM B cocyne MR onnenenends o nex-
TponpoROMHOCTM No CeTeanbRy. FurocTb cocynma onpanendanacek,
K&K yrasd=anoch Buie, npuwenennen 00,07 H w G,0' H  pacrro-
pop K(2.

Eemmupy a7eKk TDONPOROMHOCT? A8 kaxnol Npof ONpeme-
Asauce -1 para ¥ faTeM WA NOMYUEHHHEX NERYILTATOE BHUMC-
AAN0CHL ee CnemHes AHaUeH"e,

FeaynpraTd npueonercA B rafmwie © o Ha pac, 11,

/lavHue, NpreEeneHHEe B rTarmute © u Ha pwe, 11 nokasu-
BAOT, UTO DNEKTNONDOBOMHOCTH CHUCTOMH HgHﬂﬁ- L;ﬁFe(cN}{lgﬂ npaKTH-
UECKW MOCTOSHEA NMPY COOTHOMEOHWAX Flg" :Fe(CN)é" or 10 o
4-x, TOrna Kaxk Npu MarHTKe Fe{tN};" -~ WOHOB, HauwHas o
COOPHOLOH TS ﬂg* . Fe [CN}E'- 4, BAGKTNONNORO MHOCTH CMECH

PERKO VReNMWRAETCSH,




472 -

f 2 J ¢ 5 6
Rg MOy : Li, FelCN)s B uewogubin cmecan

pocll Uzgpesue ygenduoy  anesmponpobogrocmy 6 cucmewe Aghly-Li FelChl-t0
kowyempouws Rphlly, & wovogebne owecay - 002 monia

Tafmyga 7

Yamenenwe y nenpHol SAEKTPONDPOBOMHOCTH B
eucreme AgNO; —LiyFe (CN) — Ha0
AgNO; B ucxomAx cwmecrx 0,02 wox/x

QSNDE b Ltﬁ FE {E'N}G QEND?’ v ‘Lq‘FE[‘EN}E

E ncxo THo# cwmecn 1600 B ucxomio#l cwecw e 100
1 8,50 3.5 2,80
1,5 5,20 A 2,50
2.0 4,50 4.0 2,40
2, n,60 1,5 2,50
0 -,40 6,0 2,50

Sy 2 2.1 10,0 2,90
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JTO Of’'ACHAETCA TeM, UTO MO IBUXHOCTA 4OHOE capenna
U AATAN MANO DARHPTCF W Npu “ACHTKe WOHOB cenefipa B cucTo-
M@, BAvAHA "X HA MOHH JUTAS MaN0 OTNaxaeTCs Ha DIEKTNO-
NPOBOMHOCTH CUcTeMd, TacuTok ®e LigFe(CN)s  nomxen pemko
VEemT WTb BAGKTDPONDOBOMHOCTL. [aKuM ofnarom RaHHur NO
PAGKTDNOMNORO THOCTH NOMTEEDPRAANT NERYNbLTATH, MNOJYUEHHHS

Mo MaToMy DNECTFEONMMOCTH B OTHOUMAHHOB cuc Tewe,

Heron SAEKTDONBUAYLUX CHJ

Hecnenosanne eurTewvd ﬁgNﬂi—Li#Fa{ENL'HzO MOTO oM
AAGKTNOMBMRYIIMX CHJ NPOBOMMNOCH C NDUMAHEHYEM KaK NAaTW-
HOBOT'O, Tak ¥ CEPeSDPFHOrO DAeKTNOMONH, NPT NOMOMA NOTE (U0~
werpa FAIC, € erof! 1nenso Aparick cwecn usa Qg”‘}a u
Li,Fe(CN);—Ho0  npu rex me coornowetwsx kak 4 npm wcereno-
BRaARYY TOU we cucTeumu METODACM Dac TBOPAMOC T,

PeayibTaTi ONWTOB wROfpaxameb Pnaluueckw B Bune sHa-
YeHn{, Aufo ANeKTpOmBMRymel cumH, mi6o AR ; AC

Feaynbraty npuseneH B Tafmrie 4 w Ha prcyHkax 2,
17, 14 » 15,
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fohO, LiFelCN); 6 wewogrom cmecaw

puc 12 Usmeperue 30C 6 cucmeme Ags-Li Fe(CN); -H,0
¢ npumenenuem Ag- anex
kowyenmpouur Aghly B vewogebe: coecaw D02 monin

5 _[__ ‘ l A
& 4— i . B I

£ ]
L:“'E ]} SR T t 1
9 |
|
— - | - 9
r— L 2
0 | | sL ]

i £ 3 & 5
HghOy :Li Fo(CNjs 8 uewoguem cmecan
pue {3, novenas *5aC nov usmapenuu JC 8 cucmene Aghly-LifelCly-HA0
¢ npurewenues Ay anemmpoge
Kosyenmpouwe  Sphlly 8 vovogebur cwecow (02 monfn

B, o







