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D. B. q YX P 0 B, B. B.3BSIF14H, A. H. r op w K o B, 
0.11.EP11INJIOBA, B. B. KOPOBYllIK1411, E.C.PY,L1,111111,KA9, 

1-1.10.5IKYBOBCKAS1 

33a B pacTsope FeSO 4  HJIH FeCl2  npn TemnepaTypax ,n,o 40-45°. FlapameT-

pB rexcaroBanbnal splecum 6-oknc.na )Ke.ne3a, no 0. Ene13epy H D. FBllime- 

P
: 1-5,09, c=4,41 A; y,ae.nblibifl Bec 4,7. Flo Aannbim Tex mce aBTopos, py 

oCa,101‘. 6-0KHC.Tla COCTOHT 113 TOHKIIX IlemyeK. Houle ero nporpeBannn npll 
1100 B Tenenne 3 tiac Ha penTrenommix nopomkorpammax, flOMIIMO 
6.0Encna, nosmnancb mum( a-Fe203  (remaTnTa). 

,aacrynTa (Dasgupta, 1961) yceranomm, IiTO 6-oithcen >Kenna 213.1151-
col 0;111011 H3 110JIIIMOAJHblX modn,n(pmcaumil Fe0011 H no eTpyKType 3ann-
)IaeT BpommyTotmoe no,no)Keline me?K,Ry Fe(OH) 2 11 a-Fe203; ,z(ng Hero npii-
iigTO 060311anenne 6-Fe0OH. CoAep)kanne H20+ B marmfrnom rnApooknme 
;i;e3e3a-6-Fe0014, 113ylien110m 0. Faemsepom 11 D. FBminepom, palm° 
907% (TeopeTntieckoe co,aepkanme H20+ B Fe0OH — 10,14%). Kaic noka-
3a.111jL)K, Belmar( H ero coaBTopm (Bernal et al., 1952), reKcarona.nbnan 
:).-temenTapnan sineRka 6.-Fe0OH HmeeT napameTpbE a=--2,941+0,005, 
=4,49+0,01 A. Flepno,n a npn6,nm3nTe.nbno paBen ,n,rnme pe6pa OCHOBa11112 
Fe-OKTa3B,pa, nepno,n, 	Tomume ,u,Byx coon nnoTnefiniefl ynaKoBKH aTo- 
MOB Kncnopua. )I1 K. Bepnanom c coawropamil npe,R.riwkena cTpyi(Typnasi 
moaenb 6-Fe0OH C ,a,Byxcaofmoil rekcarona,mbnoR ynaxoBxoci 0 n OH, B KO-
ropofi Bce ol<Ta3,npLa cTaTricTimecmi nananommy 3ace.nenbi aTomamn :Kure-
3a. B a.nemenTapnoil 5-Nei:me co,E(ep)ktiTcn oxia (popmy,nbnan eihninua 
Fe001-I. PacripeAe.nenne 0, OH no Bepimmam okTa3ApoB onpeite„rineTcn ye-
:101311CM 6a.nanca Ba,nenTnocTefi Floamira H 33.13HCIIT OT tnic,na Fe-oi(Ta3,npos, 
CX0,111111,11XCH B o,u,ny BepWIIHy. 

B. cl)aciTknexT (Feitknecht, 1959), koTopblil BnepBbie no,nytmo 6-Fe00H 
B 11 nponyckainin Kticaopoaa 11.11H Bo3,ayxa gepe3 lue.nonnbie paCTB0pbI C 
Fe(OH) 2, npinue,n x Bbiso,n,y, IITO ,L(enbTa-rn,npoomicen >Ke,ne3a o6pa3yeTcH 
TonoTaKTmecmi HYTM 3ameme1-In2 Fe(OH) 2  c coxpanennem (popmbi ero 
naacTminaTbix nacTilu H nacze,..noBannem cTpyKTypnofi ynopn,noliennocTn. OH 
xe OTNICT11.11, LITO ,nenbTa-rimpooluice,n ›ke.ne3a c 6o.nee Kpynnbimn kplicTa.n-
aamn Ii ynopn,noliemloci cTpykTypoil CH,11bII0 marm4Ten, Toma Kai< 6o.riee x4c-
nepenbi11 ,n,e,nbTa-rn,a,pooklice.n C MCHee coBepuiemioil cTpyKTypori o6napy7Ku-
BaeT cna6yio HJIH onenb cna6ylo mariniTnocTb. UpH 70° B pacTsopax NaOH 
(-1 M) 6-Fe0OH me,u.nenno nepexoB,HT B IIFOJIbtlaTblik FeTHT. B 
mem n3nomcemin xis( neynopuotielmoro npakTwieckm nemarmiTnoro 
clamor° ,neabTa-rnApoomicaa >KeJIe3a namn npnmelmeTcH o6o3natieune 
1Y-Fe001-I. 

B OrIbITaX B. crYailTKnexTa npii noimmennoil cxopocTH OKHCJIeHlicl 113 
Fe(OH) 2  6b1JI11 no.nynenbi cmecn 6-FeOOH c marneTnTom; npn npo,ao.n>Kaio- 
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(1)EPOKCHFHT—  HOBASI MO,L1,114114KARHS1 Fe0OH 

B  1939 F. 0. F,ne13ep H D. Flakinnep (Glemser, Gwinner, 1939) ony6.111ko-

Baini pa6oTy, nocianmennylo 110B01'1 (peppomarmyrna mo,n,nclumalum °Kull 
./ie:/e3a, AJISI koTopolf 6bIJIo npe,u,.nomceno 06o3nanenne O-Fe203. DTa NIOAII-
(011011,119 nonynena B cnablioute.notmoil cpe.ie npll 6bicTpom oithcaenun 
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Plic. 2. milq)paKpactIble criel:Tpu 
6-Fe0OLI (1) it 6'-Fe00II (2, 3) 

inemca oKiimentni co,RepKamie Fe2+ 	marneTHTe noini>KaeTcg, riponexo  
ero npeapanteime B 110B 1O Cl)a3y, ripearianwmiTmbilo B marremwr. 06pa3(iptil: 
fate Niarremirra Ho marlieniTy npe,acTaamieT TorioTaKTrinecxylo peak41--
B oribiTax OanTithexTa marremHT nOJIyrICiI npll B03,11,efICTBI111 Ha cuate3nll°: 'Alumni 113 Fe(OH) 2  marneTHT OtIeHb clian boro 	 (Cr03), 	PO  

Bb1cKa3ano npe,acTameHHe o npiiiia,vie)KtiocTit 6-Fe0OH 
K (kepplima  

HeTHKam. „UollycKaeTca cymecersouaHHe B HCM ,layx anyTpeninix Mar Ha 
II0.11e11, oTaetiaioutrix Haxmaeirino Fe+  B o1<Ta3,apligecKiix II B TeTPa3Aplitie: 
CKHX H03HUHSIX (Rossiter, Hodgson, 1965; Dezi et al., 1967). 

HOBblE ,EI,AHHBIE OB HCKYCCTBEHHbIX REJIbTA-114,11,P00KPICJIAX xcEjiE3A 
-3KcnepumeuTbi, npoaeileinibie amopamH, no,aTaep,aii,nH cyatecraeBallite 

,layx e1bTa rIiJjp00Ic11CJiOB mcerie3a — ynopsizioneinioro 6-Fe00H 11 
gem' HemarmiTHoro, c,1a6o yriopn,aolieHtioro 6"-Fe00H. 6-Fe00H 

aerRo no. 1y IaeTCSI B CHABHOIll,e,TIO4H0f1 cpe,rie ,aeficTairem Ha Fe(OH)2 nepexlica Bojo. 
poAa, a Taxmce npH snepriimiom npo,ayaannii Liepe3 pacTaop C oca,u0N

I  Fe(OH)2 a03,ayxa HJIH KHcaopo,aa, T. C. npii Han6o.riee 6bicTpom 
›Ke,rie3a. CFIHTe3 6'-Fe00H npoitcxo,anT ripH 6o.1ee D1eJjJICHIIOM OXIIC.71C111111 
}Ke.TIC3a, co,aepKauteroca B Fe(OH)2; B paCTBOpaX c pH -8 on nolyqaemi 
aim npocTom KoitTaKTe C aTmoccpepHbim B03)=1yX0).1. 11p11 IICHOJIb30Balln 
Kpemite3ema B KawecTae KaTammaTopa OKHCACII1151 }iceae3a 6'-Fe0OH noay. 
tieH npH pH 6-6,5. FlpH notupKenlin cKopocTii oKricaeinin amecTo 6'-Fe001-1 
o6pa3yeTcn aenn,aoKpoKiiT. 113 3KCIIep11MeHTOB cne,ayeT, tITO 06pa30Bamie 
6'-FeOOH BITOJIHe BO3M0>KII0 B nplipo,ae. B OT,{1,eJIbHbIX caygaax 
marniurnocTii 6'-FeOOH I\101KeT CJIy)KHTb npiicyTcTime ToHKoik riptimeca mar. 
remiiTa, o6pa3oaaamerocH no marneTwry npu oKirc.rietuill co,riep)Kanterocsi B 
Hem Fee}. Hamnine ripiimecH marremitTa (Melee 3%) B neKoTophix mariarr. 
HbIX Ae.abTa-rwapooKiimax yeTairamilaanocb n0 HX marimirbim xapaicrepa- 
CTIIKaM. 

B cvxoi cocToninnt O'-Fe0OH npe,acTaanneT >Ke.wro-6ypoe oxplicToe Be- 
LljeCTBO. 1JJIOTHOCTb (BbItIIICJI.) — 4,39 eiciit 3. 	,aaHtibim meKTpcuitioil 
pocKoniiii, CPO tlaCTHH131 HMCIOT ())0pMy TI.ThaCTHHOtIeK, 60.THALICH r-IaCTb10 C 
npaambilbimii ogepTaiiiinmit, pme — rexcarolianblibix. Kpan naacriniotiex 
Hepe,aKo SIBJISHOTCH 3aF1IyThIMII I1 BCJIeACTBIle 3Tor0 yTomuenHumn. 

aHa.1H30B yKa3birialoT Ha OTCyTCTBHe 3amoriomeplibix pa3Juitaifi 
B COCTaBe MaPIIIITHbIX 11 HemariniTnbix BbI1jeJICHIIN ,aenbTa-rwapooxiican mie-
oe3a (Ta6n. 1). 

KpeMue3eM B o6p. 4 RpOlICX0,5,IIT 113 CTeICJI3 KO.16b1, B xoTopori paciBop 
(pH 9,5) c oca,aKom ,aeabTa-rii,apooKric.ria Haxo,mhrica B TeticiiHe mecaua. ,Yr-aeKlicaoTa BX0AHT B COCTaB ripiimecH FeCO3  H OCTaT09H01.0 Na3CO3, a Na30 — B cocTaB Na3CO3. 

CocraB cmire3uppaaimmx AellbTa-ruApooKucaoll 
Acene3a (%) T a 6 .T1 11 a I 

i'vlarturriibin AeabTa-nrApoomicen 
Komnoileirru 

o6p. 	 o6p. 2 

80,27 
0,23 
0,002 
0,00 

3,27 

7,40 
8,56 

99,73 
0,82:1,00 
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pg. L KplinueBCCa HarpeB
001-1

amig 	HOTCpH 

6'-Fe  

Kpilaasi Harpesaiiiisi 6'-FeOOH nmeeT aBa sHaoTepmmeciotx nporH6a; 

113 HHX nepabici BbI3BaH noTepen c.1a6o CB5.133HHOtil BO,TI,bI, a wropoil — noTepeil 
111,1POKCIITIbIla BOJI,b1. KaK noKa3blBaeT Kpitaan HoTepri Baca, memuiy cia6o 
coaalinoil Il rii,apoKcihribiton ao,loll HeT pe3Koi1 rpaiutabi, II HaHmeHee npoti-

num OH moryT Bbuje,112TbCSI KaK c.ria6o can3aiman ao,la, gem H o6-b-

alicblie YfgrePTcsi ,aectniuHT H2O+  B tIaCTI1npo6 (Ta6n. 1) no cpaaiteHnio C TeopeTnne-

moi3Haileiniem. Bbuienetnie rilapoKcpuibHoll BO,H,b1 B OCFIOBHOM 3aaeptuaeTc5l 

60;13°,151301/10°K-c(PriieliccT•  plO)13.  6'-FeOOH H 6-Fe0OH (pHc. 2, 1-3) xapaKTepHbi 

110:mcbi: 3400, 2930-2860, 1640-1540-1400, 1110-1030-940, 700, 

450 ori. CneKTpbi ,ae.nbTa-rilapooKlic.rios mce.rie3a CXOU,HbI C HK-cneKTpamH 

ri)epparnapiiTa, Ha KOTOphIX 	 HOJI0Ca B 06JiacTli aaaeliTubix Kone-

oval (2930-2870 cAt- ) abipa)KaeT npommenne CIIJIbIIbIX B0a0p01,11bIX 

CBS13e1 II yKa3biaaeT Ha rix ,aBoaKiiri xapaKTep B xolietinbix n0 caoefi ,amtHe 

uenotixax [0.,1-
131. C cymecTaosaiimem B0,110p0,1111bIX can3eci B (1)eppHrHapitTe 

corqacyeTcn 4I nonmeinie nozoc B o6fiacTH zie(Popmaunommix K0.1e6atiHil 

(1100-1000 cell-1). B 3TOi1 o6.riacTH na6moaaioTca H 1-10.TIOCb1 npH 1630, 1530, 

1400 or i ; nepaan H3 IIHX xapaKTepiia ,a.1151 mo.rieKyanpHoil BUN, wropan — 
KpliCTaJ1J1113a1J,1401iHOR ao,abi, a TpeTbn MO)KeT OTHOCHTbC5I K BO,ROPOJI,HbIM 

CT: epithaainie 6-Fe0OH B Telieime 10 Alia B pacTaopax c pH 8 H 4 Film 

i3B:ie:piliaType 70°  BIA3Ba.TIO qacTitimoe npeapauteHme 3TOPO aeulecTria B re- 

KnICTAJIJIOXIIMWIECKHE PA3J11441451 ,E(BYX ,EIEJIbTA-r14,EI,POOKIICJI0B 

CTpyicrypitan i1,1,enT4HxauHn 6, 6'-Fe001-I nposommacb n0 KapTiniam 

1H( paICLjlili 3,71eKTp01-10B, KoTopme, coaria,ztasi B 0613,Hx nepTax C HOPOLIIKOBbI-

peHTreHorpammamn, 6bIJIH B TO )Ke apema 3aMeTHo 6onee tIeTKHMH. 

6'-FeOOH H 6-Fe0OH pa3mP4aioTc1  oT,le.ribHumn OCOCieHHOCTSIMH ,E,Hcl.)paK-

11110H1lbIX KapTHH. 6'-FeOOH JiaeT 3.neKTpoHorpammbi OT nomiKplicTanaoa 

(pc. 3), a 6-FeOOH — 	
wieKTpoHorpammbi OT TeKCTyp (pHc. 4); 

wropbre OT.111,1a1OTC51 OT nepabix Tem, tITO cot ermaT ,a01I0JIHIITeJIbHbIe pelt,  

gam, xoTopme yKa3bIBaIOT Ha yae.rimieHHe napameTpa reKcaroHaabHon 

salecnui 	pa3a (a=-5,08-1-0,001, c=4,64-0,1 A), H, Kpome TOr0, 

nen 001, yKa3biaaiolunik Ha HeoaHHaKoayio cTeneHb 3acenenin aTomamn 
Fe aayx mexcumeabix ripome>KyTKoa rizoTHernueci ynaKoaKii 0, OH, nplixo-

ASIIIVXCH Ha 0,111,11I1 neplio,a noaTopaemocTit c (Ta6.1. 2); 3TH pe(imeKcbi 5IBJ151- 

10TCSI CJIa6b1M11 II ,T1,11(1)(1)y3HbIMH. 
IIpli MHHIIMaJ113110 BO3M01KHOM 3HatleHII 11 a ,I1,J151 6'-FeOOH anomie npH- 

em.nema moaenb cTpyKTypbi, npe,a,rimeitriaa 	TtacrynTa (Dasgupta, 1961) 

7 

Fe203  
FeO 
Na20 
K20 
Si02  
SO3  
CO2  
H2O+ 
H20— 
Cymma 
H20+ : Fe203 

Atianirrim — 0. P. YiumoBa. 

79,22 
0,77 

0,00 
8,45 

11,90 
100,34 

0,95:1,00 

H CM aniFITI !Ma ACM bTa-rilApooKitce.i 

	

78,35 	80,29 
0,29 

	

0,31 	 0,25 
0,014 

	

0,00 	 2,00 

	

0,17 	 0,03 
1,22 

	

9,70 	 7,91 

	

11,11 	 7,94 

	

99,65 	99,90 
1,10:1,00 	0,88:1,00 

o6p. 3 o6p. 4 
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Pnc. 4. 3.1eKTpotilio-mm:pocKonligecKa II (poTorpalmisi (a) II ssici(Tpoliorpamma OT 
TeNcTypbi (6) 6-Fe00I-I 

6-Fe0OH. Qua mo>KeT 5IBliTbCSI pnyabTaTom pa3ynop5I,7,onenu5l cerpyK-
Tvpm 6-Fe0OH, conpono>ualomero yneantiewie cTenenH ,nucnepcHocTH. 
B To )Ke Bpemn He IICKTII0tle110, tITO Hcqe3HoneHHe ,nono.riunTe.nbHux pecp.rieK-
COB, xapaKTepHbtx Ann 6-Fe0OH, 06yczonneH0 oiumm TO:IbK0 ymelibmeHHem 
qacTim AO Tamix. pa3mepon, npn xoTophix 3,nemeirbi ynopn,noLieHHocTH pac-
npeAe.neHnn aTomoB Fe B cTpyKType 6-FeOOH (cM. HH>Ke) y>Ke He B COCTO-

S11111111IpORBETbC5I. C 3T0il oronopKoil H MO>KHO npwinTb JjJISI 6"-Fe0OH cTpyK- 
Typy 	,ilacrynTa. 

B 3Toil cTpyKType, KaK IIOJIaraeT 	LlacrynTa, He rice aTomm Fe Haxo- 
aSITC5I B oKTas,Rpax, a 	78% HX o6u.lero KonniTecTna; 22% aTomon Fe 
3xoAnT B HeKoTopbie H3 TeTpaa,apon. B TaKOM caynae Ha KaKaym oKTaa,n,pH-
tiecxylo 110311111110 (000 II 00 1/2 ) HpHxo,urrcn 0,39 Fe, a Ha xa>Kji,yio TeTpa3A- 

9 
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Pnc. 6. Cxema apyirrypbt 

Fe (OH) 2. A, B — nonomcemist 

rexcaroBanbuoil 	nnomeftwect 

ynaKomt aTOMOB 0, C —110110-

7KeHl1S1 aTOMOB mceneaa B ueBT-
pax ma3Apos, pacnpenenett-

MAX TaK, 'iTO cooft aacenemibtx 

oKTa3npoB tiepeayeTcB co cnoem 
IlyCTb1X OKTaBHHOB 

11 

pHtiecKyK) Hoammo (1 /3, 2/3 i ta 1/3, 2/3-1,8; 2/3, 1/3, 3/8! ;y; 
1/3, —3/8) --0,055 Fe. Ha pc '- 1;',13,' 6pa›KeHbi cxembi TaKoil cTp);},

,v.i; 
6'-Fe00H Asyx npoexTunix 

g!; BbI A, B 0603HatialOT 
110:10)4HRIC; HaoTHernueft rexcaroHaahHoil 

yna, 
KOBKH, B KOTOpbIX pa3MeIgaloTeR 
aTOMbI 0; 6yx3amH a, 
3HaileHbi HpHmepbi b, 	060. 
oxTaaApax 

(c) H Teipa3Apax 
(a, b), xoTopue moryT 

3aHliMaTb aTOMbI Fe c 
BepOSITHOCT610, Biqa. 

?Kaemoil COOTBeTCTBy10141-1MH Apo6. 
HbIMH tnicaamil. ECJIH CtiliTaTb, 4TO 
aTomamm Fe aace.nmoTcH 

TOJIbK0 oxia3apbI (C BepOPITHOCTb10 0,5) 
TO cTpyKTypy 6'-Fe0OH 

M0)1010 3a: micaTb B mule: A 0,5cB 0,5cA. C ytieTom B03MO}KHOCTH 3ace.leaaa II TeTpa3Apos 3aIIIICH cTpyKTypbt cze• 
,HyeT HpllaaTb BHA: 110,39c+ 
+0,055a + 0,055bB0,39c+0,055a+ 
0,055bA... 1-1To ace KacaeTcH cTpyh. 
Typu 6-Fe0OH, TO IIOCKOJIbKy oaa HmeeT TOT axe nepiio,i C, °Ha Tame 
.HomicHa 6bITb ocHoBaHa. Ha aByx• 
CJIOCIHOCI reKcaroHanbna ynaxoaRe 
O H OH, HO c HHbIM nepHoAom a li 
HHbIM nocnollumm pacnpeaeamem 
aTomoH Fe. flepno, 
HmeioT moll, 3ace,neHHER no reMa. 
-PIITOBOMy (KopyH,aoHomy) 11.1111 an. 
THremaTnTosomy (Kap6oHaTHomy) 
aaKoHam. LIT06bi H nO xapaxTepy 
3aceae1nsi oicra3,apos xamoaamii 
cTpyxTypa Hmena HepH0,1 B Asa 
CJI0H, He06X0411M0, 	CJI0/1,3a- 
ceaemibie no remaTHToBomy aaxo-
Hy, tiepe.nosaaHcb CO CJIOHMH, 3a. 
ceaeHHEAmH n0 aHTHremaTaToBomy 
3axoHy. KaK H3BeCTHO, B nepabix 
Asa 3ace.neHHbix oxTa3apa tiepeAy• 
IOTCH C 0,1I,HHM IlyeTbIM, a BO BM-
pbIX — ,aBa IlyeTbIX C OAHHM aace-
.neimbim. B Hanpamemill OCH C 
nepemeHHo tiepeayloTcH nycnie 
3acezeHHbie OKTa3,apbr. B KaKaya) 
Bepunmy CXO,LISITCH Tpa Fe-orcra3,1-
pa, H xomneHcaullsi HellachnneHHoll 
1/2 BaJIeHTHOCTH xHcriopo,aa ocyaie-
CTBASIeTCH, KaK H B reme, npoTo-
HamH, canabraaionolmx napm Bep• 
UJHH pa3HbIX Fe-oKTa3,npos. B asli-
CTBI-ITe/Ibl-IOCTI1 HaCTb aTOMOB Fe 113 
remaTurrosoro CJIOH mo>xeT nepelf-
TH B aHTHreMaTIITOBbICI, HO HeKOTO-
paR ynopsmotieHHocTb H Heo,amaa- 

'11117111WA 
MIME 

iT 

PIN. 5. CxeMa cTpyKTypu 6'-Fe0OH B AByx IWOCKIII1BX. A, B —110410>KeHHB nnoTHect-

/ilea ynaxoBKB 
aTOMOB O B 13epll1HHaX OKTa3apOB 11 TeTpa9npoB, c—B03M014011,1C 

a01107KCHIN aTOMOB Fe B uetrrpax OKTa3Hp0B, a, b — Tahne }KC 11031111.1111 B uewrpax 

Tapa3moB. CIIJI0WHOH nHHHeH B (II) o6o31ia‘eBbi OC110Balllia owra3apos H Ter-

pa,ApoB B cpenmeil nnocKocTB npoexu,im (I), TIYHKTHHOM B (1.0 Bbuienenu 

OCII0BaliHR 3mx mBororparmixos HIFIKHeri 	Bepxlieft IIHOCKOCTI1 npoeicumi (I). 

1.11TpxxoBon B (II) oTmegeBbi OTHeJlbabIe TeTpa3a.pb1 B 110.110>KeHliaX a, b. 

B apaBom BepxBe
eHb1 

m yrny B (II) Bbia.enelio ocBoBanite 	 spieinc0 H 

BO3MO)Kable nono}Kerum a, b, c 	
reKcaromanbBoil 

aTomoB x(eneaa 

gOBOCTb cTeneHH 3aCezeiiii51 0601IX CJIOeB coxpaHsaloTcH, Tax KaK HyCTbIe OK-

Ta3Apb1 nepaoHailaabHo remaTHToaoro H 3ace.neHHbie oxTa3,1pm nepHona-

ilaaHO aHTHremaTHToBoro c.noea OCTaHyTCH HeH3MeHHbIMH. HMeHHO TaKHM 

crmniTypHbim 0C06eHHOCTHM oTaetiaeT 3.nexTpoHorpamma Ha pHc. 4, 6. B Heft 

o6paataeT BHHMaHHe HaH60.nbinaH pe3KOCTb H IlOBb1111eHlia2 HHTeHCHBHOCTb 

6a3HCHbIX pecimexcos hk0 c h—k=3n (110, 300), Ha.nlitme XOTH H He cTo.n6 

peaxax pe43JIeKCOB C h—k=.3n, HO 1 0, 3HaHHTeJlbHa5I ,11114343y3HOCTb H HO-

1110KellHaSI HHTeHCHBHOCTb peelLTIeKCOB C h—k*3n, 1=2n+1. Pe(13.nexc 001 

vKa3blBaeT Ha Heo,amiaxoHylo cTeneHb aace.ne-
;BM IIOCJIe,3,0BaTeJIbHbIX c.noen. (a npe,ambHom 
c.lriae: 2/3 H 1/3), pecimexc 101 HbipaaeT 

mernitienne nepHoAos a, b B Y3 pa3 no cpas-

aemo C MHHHMaAbH0r1 Htieftxoci. Pecimexcbi C 5 

h—k=3n, 12n norameHbi B COOTBeTCTBHH C 

Tem, HTO B IIOCJIe,a0BaTeJIbHbIX CJIOHX 3aCeTIeH -

11bI1i oKTa3Ap pacno.naraeTcH Haa nyCTbIM, H 

Hao6opoT. 
TonoTaKcHtlecKHA xapaxTep npeapameHHH 

Fe(OH)2 B aeobTa-rnApooKnc.nbi Nce.neaa on-

peaenHeTcH TeM, 34T0 BO BCeX 3THX BeIlleCTBaX 

paCI10,1I0>KeHHe aTOMOB KHCJI0p0-

,1a 0,3,HO H TO axe, COOTBeTCTBy10III,ee FeKCat0-

1130blio1 naoTHecaneci ynaxoBxe ....AB AB....; 
paa.milamTcH JIHIllb paamemeHHem aTOMOB 

B Fe (OH) 2 OKTa3,apbI HOC.HOPIHO aace-

,leHbI Fee} TaK, tITO UeTIIIKOM 3aCeJleHHblcI C.10171 

OKTa3apOB HepeayeTCH C II,eJIHKOM TlyCTbIM 

(pnc. 6). Ha pHc. 5, 1 3TOMy COOTBeTCTBOBa.10 

A 

3 



II 
11 

(1)1'2  

90 

45 

15)) 

15 

170 

 

10 

110 
25 
9(1 

15(1 

20 

15 
I;)) 
20 

170 

9 

 

(I' 

001 

0(12 

4u0 

101 

102 

103 

0u2 
101 
103 
110 

111 

112 

113 
201 
203 
121 
123 
300 
301 
302 

001 
((02 
003 
004 

100 
101 
102 
1(13 
104 
105 
106 

9,2u 
4,60 
3,07 
2,3o 
3,16 
4,44 
2.54 
2.45 
2, 92 
1,97 
1,69 
4,59 
1.30 
1.95_
1,2 
1.56 
1,12 
1,47 
1,39 
1.23 

HI 

la 

90 
129 

141 

55 
2 

180 

150 

155 170 
351) 

- < 0,1 „ 
u 3 Aii(I)paraumiffiliie OCO6C11110CTIf 	cuywryp 

' ampielmsi d OTKOCSITCS1 K c•rpr:Typam 	I, II; ,11.1151 CTIly,<Typb1 Iii 011B 11OCKO:lbKo 60:113111C K COOTBeTeTs.., CO 31KPICIIIK12111 a 	 S A. 
= ,IT061,1 noggepithyrb TcniKlIe, 110 Becbma cyBkecrBemlble gmbpli<LI,Bornible 0T011,1112 paccmaunnaeuxec,,. {'{HBCIIII II OT (1)opplirinpliTa (1D1-.), 	Ta6:nuty mologeum Tai;N;e gaimble o xapaK-repubix 0.nsi Hero 

311340111:x 
d, F 2. (DaKriviecim perIvieKC 103 (1)eppialigpHTa 1121C0T 	 OT 	110 cp.—co. 

61)1 pa3menten1Te aT01‘10B }Ke,Tie3a TOJIbKO B 0,1110M 113 Anyx CJIOCB oxTa9Ap03 
(nepxnem man nimurem), r.ae 01111 3aunma.111 661 uemixom nce no31iun

i  (6yxne1Ina1i ;mime') crpyxTyphi A—BcA Han AcB—fl). Hpenpainenue crpy:;. 
Typbr Fe(OH), B cTpyxrypy 6-Fe0OH ocymecTanaeTc51 npii nepexoAc alo. 
MOB >ue,rie3a 11 TpexnaJienTlioe cocTosurne 11 nepememennn 1/3 3T1IX 31'03103 
(Hall HeCK0.113K0 60,1b11101-0 IIX xo,rinnecTna) B uenrphi oxTaa,apon paHee HY-
CTOF0 CJI051, 4051 110,1y,leuusi 110JIHOCTbIO neynop5Laouenuoil cTpyicrypu 
6'-Fe00H 1/2 aTOMOB 3aceae1lnoro c.nosi ,lomxna nepeilT11 B 1103111.IIIII C, a, b nvcToro CJI051, a qaCTI, ocTaninnxcsi aTOMOB — 113 oxTaa,apntiecxnx no31I11ni

c  B TeTpa3;ffmnecxne a, b. 
B Ta6a. 3 npune4enbi 311anennu ;EP, onpeaeamouwe IIIITe1ICHBHOCTb pet. 

JIeNCOB 11,WaJTblIbIX CTpyKTyp: I -- 6'-FeOOI-I c 6ecnopm,a,onnum pacque• 
,lennem aToMoB )xe,le3a no oxTa.3;ipam (a-,--a,,„„); II — 6-Fe0OH c yrI0p51-2W,IC1111b1M pacnpe,leaennem aToMon >xenesa no oxTa3Apam 
III — Fe(OH), (a.memenTapnag unefixa 6,n113xa x sinefixe 6'-Fe00F1 c 

Bce Tpn cTpyxTypht xapaxTep113y1oTcsi oannaxonbimil iniTeucano- 
CTSIMII peck.aexcon c 	 1,212 II OTAI111a1OTC51 Apyr OT ,apyra 1111Telb CIIBIIOCT5IMII pecImexcon c 	 /:=2n+1; npil 3TOM me>Kay upyK- Typamri I 11 II 

oTanune menbrue, nem me>x,ay cTpyxTypoil III, c oxiort CTO-
poubr, II cTpyxTypamu I 11 II — c 21,pyroil. TeopeTnuecxnfi yA. nec 6-Fe00H 
II 6'-Fe0OH —4,20 (num) (131opmy.unmx exinnu Z B 3aemenTapHo6 snleilke COOTI3CICTB011110 panno 3 II 1). 

Ta6,IIIILIB 
3 mo>xeT nocAyxthTb OCII0B0r1 AJ1ll 11011I1MaIIIIR ,111(1)paKI1H011-HbIX xapaKTeplicTHK 

paccmaTpunaembix (pa3 n ouenxn cpannnTeabnoil 31l3• 
HMOCTI1 OTAC,nbIibIx pecimeKcon Kai( AnarnocTnuecxnx npnanamon. F.aaaaufi CMIDICJI 3T06 Ta6anum —B noKa3e pacnpe,aezemin BO3M0>K11b1X peqmeKcoB 

B 3aBlICHMOCTII OT 11X unAexcon; Bbljte,115110TC51 
pecfmeKchr, 06n1,He A,TSI pa3unx (pa3 Ii cneulatnmecmne 111151 OT,ae.T1b1113IX (pa3. Hpn 3TOM namcen cam cf)axT 1303-

12  

1.cp;,:0,1.B0,1111;1,0,:in.5):Iirao npliaTcrim51 11,-Ill o6n3aTe:Innoro OTCyTCT131151 TCX 11,111 11111)IX 13 C(13 

0 --  B c3q311 c Tem, uTo Aullunie Ta6.1. 3 no;.1,ctinTaum ,a,1 51 11,-.1,ea:Hnibix 

lei;coB• ix D.1ole.lefl, IIX COOTBOTCTI311C no.aytiaembrm B jjefICTBIITC:11)110CTII 

cl-Pv
ic,TYpilb • 	' 	 B paccmaTpunaemom caytiae MO:tKeT 

.;0113Q0r3-b}1101  C11,11)110 II CKai- kaTI)C5I I13-3a 311atulTeAblinix oTx.rionenuil peanblibix ',-(nal 11011111,1M 
Kap-11111am (pnc. 5, 6) 

cpylm.p_6-Fe0OH 11 6"-Fe0OH — OT I1,11,02.1b11bIX mo,ie,Tiefi. F,Iannylo 

,.,
'" .3Tom nrpakrr otienb ma,Tinte pa3mepu KpncTaa,TH1Kon, nmeiounix B 0C-

11,13CTIIII'IaTilo (1)opmy (13 C1351311 C 11CNI pe(pocKchl //k0 ocTpee 11 1111- 

	

COB c /   /  0), 11 pa3,:inune pa3mepon o6aacTcii xorepenTuo- 
pa3nbtx pc(jmexcon (n 3anncumocT11 OT xapaKTepa HopymKa — 6ec-

B 
pacripc,Ie.aenun aTOM013 HO ccpyxTypnbim I10311 111151N1). flpe,],e.mno 

I °,11-1,,i 
 pa epb o6.9acTeri xorcpenTnocTu o6ycaon..-InnaloT Ile To.mxo 3Ila-

,111'1‘1,11eCiiiel3bililoeee3:(1:leviniplOnopunona.abiloc 113MCI1e1IIII0 F') oc.aaimenne iniTencun-
cmemenne no,aoAcennii maxcumyNIOB pecimeKcon. Tax, Ayunie 

allxu,nonno 11p05113.112CTCSI ,anymepnan ynopH;_wnennocTi,  cTpyxTv-

all(
ii>°)uPaemau pectmexcamn h/z0, nmelonuimn nopTomy nonnnuennyio IIII-

-1°'bilecir'cl.013
:1?iPtlocTb. B npeit,e,abnom c,ayuac namioro napyLuenna Tpexmcpnoil yno-

raRotienuocT11 moryT na6.rnoxaTbcu mum) 9TH peihrICKCIA I3MOCTO C HOKUM-

-Nom 
pecImexcamil 001, Tor,a,a xax OCT3J1131IbIC pecImexcbi, ne3anucumo OT 311a-

ileviici  F2, oTcyTcTnykyr. I-Ia BTOpOM N1CCTC I10 cTenenn npounasiemocTu B JI,I1(15-

paK1.0101111b1X uapTimax naxo.auTcsr
p 
 pecimeKcbi, nbipau(aioutne oco6ennocTil 

npe,acTamenuble n noexunn na n3ocxocT11, KoTopme neplien,un-
crpvKTYPb1,  , IN,:uipabi peopam ocnonannil oxTa3,r1p0n. 3T0 pe(I),aexcbi, COOTBCTCTBylOLI1110 

peiliCIKe C milinima.abinAmn napameTpamn a,„,„, b 2, 1„. Ho oTnouleinno IC pe-

illeThe,yuoTopoil napaMeTpbl B 1/3 pa3 6o,abLue, °nu IIMCIOT rexcaronaabuble 

ilueNcbi, y;1,on.leTnopai0Lune panencTey 11-1/,3n. 0,analco II ,1,7151 pC(13.1ICK-

0013 3T010 
Tuna TaK>Ke cybuecTnyeT nexoTopaa neparmonennocTb B OT1101110-

will 
 riposumeuusi B mal)pantuoilubtx xapTiniax. ,Thoome oTmouennu pea.lb-

Hori cTpyxTypu OT 11,aembnoil mo,aean, napywaionwe Ja..iblinil nopu,aox IT 

crpylaypax, BJ1115110T na pe(1).rieKciA, ocza6.15151 nx TOM cluribnee, tICM 60,1B111C 

11111CliC I. no 3Toil limit-nine 1111TelICHBHOCTII pecImexcon 111 11 112, ne3anucn-

,
,10 OT adICTBI151 nopen1L-(1.mxTopa, oxa3ninapoTcH ne nponopunona.abribimii F2 . 

11aKoneu, pe(1),Tiexcb[ C h—k*--3n, yxa3binaiontile na yneanuenne B .0 pa3 

nepuoilon a, b, ne TOJIbK0 nenponopunona.abno crqa6ee OCULTIblIblX, HO II OT-

wiaiong 
311at1I4re.mbnoil ,L1,1144y3nocTbio. B mexTponorpammax or TexcTyp 

6-Fe00H npauTimecim muten Tonbxo pecImexc 101, TOr,la xax peclmexcm 

201,121, na xoTopmx K Tomy Ace cimbnee C1(33bIBBIOTCH napyilieHHH 7,a,ribile-

rollopsi,3,Ka, eana 3ameTnbi, 11 TO 13 nan6o.nee 6J1a1-01-1pIISITI1b1X yCJI0Bli 51X. Kp0-

Me TOFO, B mexTponorpammax OT TeKCTyp 6-FeOOH, C1151TbIX C ,D,OCTaT011110 
50.1b1111IM yraom nalcriona npenapaTa, na6ThoitaeTca pecp.nexc 001 (d —4,5—
.1,6 A), uparma, necbma ruic11(1)y311bifi, xoTopuil nenoamow.en ,B,J151 6'-FeOOH 

lupyKTypa I), HO nnoane onpan,aan ,.1,,TISI 6-FeOOH 11 Fe(OH) 2 (cTpyxTypb1 

11 a III). Otleub caa6bift pecImexc 001 3a(1)uxcupona.n A. ,,acrynTa Ii B ne-

Koropmx penTrenoncKnx nopoluxorpammax. Ho.mytiennbie anTopamn penT-

relloacxne nopouixorpammu 6-Fe0OH 0TJ111,1a1OTC51 OT TaKOBbIX 6'-FeOOH 

oclabweil tICTKOCTb10 H KOHTpaCTI1OCTb10 pecmexcon. KpoMe TOFO, B IIIIX CIMIK-

upyurcsi B nwie cna6oro i1iclxpy3iior0 KOJIbua peclhaexc 001, 3ameuennbal 

A. JacrynTa, a pecimexc 101 BbI5113JISIeTC5I C Tpy,aom, KaK HeKoTopoe ymnoT- 

Heinle (I)ona B o6aacT11 3Hai1eHIla d — 3,2 A. 	 _ 

11peA.aaraema51 aJISI 6-FeOOH cTpyxTypa c a=a211 „1/3 xapaxTep113yeTcst 

ynopuotieuubim, HO nepannomepnbim pacnpeRenennem aToMoB >Kellen no 

oKTa9JlpaM. flo3Tomy ,(,TISI ee noaynenun Tpe6yeTcu ,aocTaTouno nbicoxau 

copocTb peaxuun cTpyxTyp 110TO npeo6pa3onalIII5I Fe (OH) 2—)-6-Fe0OH, 

mama aTombI Ace,ne3a ne ycnenanDT paCrIpeACJIIITI3C51 (nyTeM ,5.14(1)(ky3nu) 

paBlIOMep110 B HOBOR cpa3e. HanpoTnn, BO3MO}KHa51 ,E,J15I 6'-Fe0OH cTpyxTy-

pa I C pannomepnum, no 6ecnopsursotnibim 3aceaennem >Keae3om 110.1I0Blilibi 

BCOX exTaa,apon 11211 1-1aCTI1t1110 II TeTpa3,apon (a=a,,„„), mo>xeT B031IIIKIlyTb 

ripit 6onee me,u„riennoil cxepocTn yxa3an1Ioi3 peaxunu. 
13 



B CBCTC vKa3annux ciTyKTypnbix OCO6C11110CTCH CTa1101351TC
SI  no}151  

oco6ennocTil HK-crieKTpoB,Lne.ibTa-r1 	..;Ke.ne3a. 
Cxo,:tcTBo IIK-criel(rpon ,ne.nbTa-rn,apooKitc.noB lr d)eppnriunpuTa 

06lacnin) TCM, HTO BCJIC,1CTBHe CTaTIICTIILICCK01'0 
Fe no oKTapapam B cl-pperypax 6-FeOOI-I 	6'-Fe0OH, KaK B (kepplir;°'' pnTe, moryT BO3IIIIKHyTb pa31Ioif 	 BO,a0p0;ITILI X  c135/30,  

3 

nv, 

3annme C IHIMI1 0006CIIIIOCTH IIK-CFICKTI)OB y cpeppurimpliTa ripoaBastio...(',. 
6anee TleTK0, tieM v 6-Fe00 H 61-Fe0OH 	 H 

	

. CXO,RCTI30 	K-CIIC

II 

aKeT:iphoTBa.urella9 cipi-p... NcaeT npnnunrulaabnbix oT.Initufi cTpymTyp (1)eppnriutpliT a 
oxnc.rioB, Ko 	onpe2te..isnoTca 3aKonomepHocTsimil 	Hepnonamn no81, psiemocTil pacripeftmenna aTOMOB Fe HO oKTaa,apilHeclulm 11031111,1151M. 
cneKTpu 6-FeOOH (pile. 2, 1) n 6'-Fe0OH (pile. 2, 2 8) 01norn I J 

 
B cneKTpe cTpyKTypno menee ynopHaoHennoro 6'-Fe0OH (pile. 2, 3) 

//041 chi 6o.nee HHTencintlim 	 Flo-Bil,n,nmomy, CO CIIII7KCIIIICM cTpYicrypfloi, 
ynoputoiteiniocTu cTallOBSITC51 60.1CC otluttnumn None-Hume tterionkil Bo 
p03IIIbIX C1351361 II yBe,rinittn3aeTcH ,nanna aTIIX nenoileK. 	 a,.  

MECCBAY3POBCKM1 14 TEPMOMArH14THASI XAPAKTEPHCTHKH 
,I1EJIbTA-11411POOKI4C110B WEJIE3A 

Mecc6ay3poBcKne 113mepelinst ,a,e.nh-ra-rn,il,poomic.noB npoBojnanc
h  11 ,-; cneicrpomeTpe S1FPC-4 (Hc'minim( Co" B maTpritte xpoma) npn Temnepa-i\'. 

pax KomnaTnofi II )IciLaKoro a3oTa. TepmomarmiTimeBme cniimaaucb 
Bil6pannonnom marlinTomeTpe. HccaeJoBa.rinch TemnepaTypilue 3aBl1cumocT:1 
namarnimennocTil Hachmtenun O II ocTaTcptilori namarlinHennocTil Bactilute. 
H1151 Ors  B IinTepBaoe OT -196 Ro +20° C. 31IatieHim namarinoteunocr. 
Hachunewm 113mep51.IInich B HOJIC 8,5 lea, Tam Kam jjISI 6o.nee Kpyrnibix Tamp, 
nachlluenne AocTirra.mocb pie npli 4 Ka. BbLIIII n3yHenht o6pa3tbi c1Itrre3pT 
poBannux ,rte,nyra-riLapoomic.noB, OTAIIHalOILUIXCH 	 lJili pa3. Ha mepamn 	cTint 50-70, 70-100, 200-500, 700-1500 11 6o.nee 15004 
06pa3i1h1 no2t6Hpaonch HO 2-tallithim 3.neKTpoHnoil miimpocmonnii. B COOTE3ei-
CTB1111 C KapTimamn ancl)paKunn 3,1eKTponoB nepBme Tpn 06paKta OTIEOCSITCF 
i«V-Fe0OH, a 2tBa noc.neminx (c HacTintamil pa3MepOM >700 A)_ 
K 6-FeOOH. 

Ho 	 (Kulgawczuk, 1968), 6-Fe0OH npu KomnaTtioil tem- 
nepaType 51B.715TCTC51 iteppnmarneTnKom. EFO MCCC6ayapOBCKIIC cumuli 
(Dezi et al., 1967; Rossiter, Hodgson, 1965; 13.nacoB ii np., 1970) xapalue- 
pit3yloTen cBepx.roHmim MaFIIIITIIb11\1 pacutermennem 	 ,Ry6.1e- 
TOM, KoTopHH o6-hacnen cynepnapamarnirrnhim COCTOSIIIIICM HacTint. Slue-
Hite cynepriapamarileTn3ma B03IIIIKaCT npn ymenhmennn pa3mepa unit! 
tkeppilmarlieTilKa H coxpanennn 13 mix camonpon3B0,nbnofi namarunnenno-
CTII, KorAa cpe:tilan TeBJioBasi aneprust kT CTaI1OBIITC51 epaBlinmoff c anep• 
rneft marmyrnoil a111130Tp011131,1 K 1,V (K,b  - KoncTanTa cymmapnon ammo-
Tpornin, V - o6'hem HacTHuht), B C13513II C Hem moryT B03HIIKIlyTh Te11.10Bble 
timyKTyartrin nanparmennn marnitTnoro momenTa HacTin_thi OTHOCIITe.I1b1I0ocir 
nerKoro namarnimtBannst. 

XapaKTepnoci oco6eHnocThio cynepnapamarnnTnoro COCT05111112 cl)eppit. 
marneTnKa B OTJIHHIIC OT napamarmiTnoro 5113,TISICTC51 BO3IIHKII0Be11110 B mec-
c6ay3poBcKnx crleKTpax .tHriunl CBCpXT011K0171 marlin-rum-1 cTpylcrypu npH npii-
ooNcennn Bnewnero marlinTHoro nana 11TH noHmKennit TemnepaTypm; 
Tepmomarnn-rnmx Hccae,noBaHnax na6.rnoilaeTcH noaBoenne ocTaToHnoil Ha-
marnmennocTH Ilpn nonimennn TemnepaTyphi. 

B mecc6ayapoBcKnx cneKTpax AempTa-rnapookitc.noB Kai( npn KOMliaT-
Hoff TemnepaType (pnc. 7), TaK n npm TemnepaType )1(1121,K0r0 a3oTa (pnc.8) 

mepe ymenhutenita pa3mepoB HacTnit na6.mo,naeTcH nocTenennuct nepexoa 
OT CJIWKIIbIX cneKTpos C .1111H1151MH marmiTHoro cBepxToHKoro pactusennem, 
xapaKTepnoro 31,a51 marHnToynopHitoitetniux cncrem, K imaftpynonbubim 21y6. 
.neTaM. Tare xaK n0 Aannum 21pyrnx ricc.neaoBaintfi, 06pa3uhi 5113,115-110TCH 
HO(13a3HL,IMII, TO HaJIHTIIIC 2:ty6.1eTa H 0111i111"1 marnirrnoro paciftermenna CB513a• 

14 

-3 
hill 

-8 
	

LI 
	 8 V,44m/ceK 

Piic. 7. Alecc6ay3poncithe cnempb1 AeabTa-rimpoomcooB )Eene3a C pa3nugHo11 

,acTim (den, A), mmepelnibie npli 20°C: a - 6onee 1500 
A 

 , 6 - 700-1500, e - 200-500, 

z - 60-100, - 5 0-70  

C na.nnitnem B oxiom o6pa3Lte HacTint pa3n0ro pa3Mepa. 3HaHirreoh1tag 
opium IIIIKOB utecerm.rinHefinaToro cneKTpa n pacuten.neinte oTBsahlihix nn-

K013 Ha i na (pnc. 7, a) yKa3bIBaIOT Ha 2:we 11031111,11H, 3annmaemue Honamn 

Fe+ (C 1.10,11511\5H Ha 2,a,pax 419 It 385 tea), KOCBennOe o6mennoe B3anmo,neficT-

ane mem<21,y xoTophimn 11p11130a1IT K (1)eppl3marnuTnomy ynopa,noiteinno. 
1-1aanne ti)eppitmarturritoro y110p51,a01-1CIIITH B o6pa3tax 6-FeOOH no,n-

tBew,aeTca Heo6paTilmum xapaKTepom nepemarnipmBaHHH, a TaK)Ke BbICO-

011 namarnnHemlocThio Hachuitenng (pnc. 9, a) n Haantinem ocTaTotina Ha- 

marnmennocTil (pnc. 10, a). 
Ha 2tannbix, no,nplennhix mecc6ayapoBcKnm H TepmomariniTithim mum/ta- 

n, BUM, tITO npn KomnaTHofi TemnepaType marl-11111'A nopH,nom o6Hapy-
mama y Han60nee KpynHhix. HacTnu- pa3MepOM 1000 A H inane (pile. 7, 

a, b, plic. 10, a). C ymenhalemtem pa3Mepa HacTint HamarititHeinlocTh Hacht-

annenng ymeithmaeTcH (oT 5,58 Ito 0,36 ac • cAt'le), HcHe3aeT ocTaTomiast Ha-

marnmennocTh (pile. 10, 6, a) H marmiTHoe pacuten.nenne B mecc6ay3po6-

rKI1X cnercrpax (pile. 7, 6-0) , xITO eB1421eTe.nheTByeT o cynepnapamarlinTlioNt 

comantin nati6onee me.nKtix Hamm 2te.nbTa-ri11poolutc.noB. 
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Plic. 8. Mecc6ay3p0BcKHe cneKTpb! aeabTa-rwooKric.noB >Keze3a c pa3I11t11toF
1 Benlivim qacTim (dep, A), H3mepeiibic npH -196° C: a - &vice 1500, 6- 700-1500, e -200-500, e - 60-100, 0-50-70 A 

Flpn nonmKemm TeMnepaTypbl OT +20 ,Ro -196°  C namarinnTexHocTb 
nacbimenim ncex iicc.ricAyembix o6pa3uoB 3nati1rre.rib1Io no3pacTaer (piic.9,6, e) H IIJISI nan6o.nee Kpyrinux gacTim Aocniraer 9,2 ec • cAt'le, 

cipeppnmariamioe ynopnaotiezine, n0 Aaiiiibim mecc6ay3poncimii cneKTpo. 
cxornin (pnc. 8) H imannnio a„ (pnc. 10, 6), oTmenaeTcsi y?Ke 	gacTpil 200-500 A, I

zacTunbi menee 100 A OCTaIOTC51 cynepnapamarminum (pnc. 8, a, d, pnc. 10, 8). ,aa›Ke Fiazo)Kenne nonepetmoro marinmioro noaF 
B 25 11,-3npn mecc6ay3posmmx namepennsix IIe npunoiniT K mariminomy nu. 
1351,Locy.AJisr ero B03HHKII0BeH1151 H3-3a maaux pa3MepoB 1I iinnoil anal! 
cTpyKTypnoro conepmencTna tfacTim ,II,e,nbTa-ruspoomicfra, otiennalio, Tpe. 
6y1onsi ,tka.ribnernuee nompKenne TemnepaTypbi H yne.rnmelime nanpsniceno. 
CTFInprmo>Kennoro marnnTnoro 

ZI151 noaTnepx,rtemm ycTanommeimoil 3aBHCHMOCTII marfinTlibix CBOCICT3 
OT pa3mepa nacernu 6ii.no nposeaeno n3meabgenne 0)1110c1 113 npo6 Amu-
rnApoomicaa yabTpanyKom B Tegenne 20 ALM. B pe3yobTaTe 3T000 Hamar. 
111111eIIIIOCTb nachnnemm II ocTaTotmasi namaruntiennom yMeliblIIIIJIlleb 

Ha 15-20% i<ax npn TeMnepaType 20°, Talc H npn TeMnepaType -196° C, a B 
mecc6ay3poncimx cnexTpax npn xomnaTnon' TeMnepaType nctiemn JIHH}III 
csepxToimoil MaFHHTII01t upywrypEil. Henonnoe nctie3nonenne OCTaTOtlfla 
namarnimennocm MO}KHO 06-b5icimTb npncyTcTanem ne3natarenbi1oro KOMI- 
tiecma cpepplimariaurnbix tiacTml, 4,e.abTa-rn,rispoomic.ria, KOJIHL1eCTBO KoTopux 
ne,uocTaTotmo JI,J151 ()FIKCall,1411 B mecc6ay3poncKnx cnexTpax. 

16 

Gs  , Fe • CA13,10 

-10E1 
	0 *50"C 

Poe. 10. Tc.Tmomarnlrnbie KpuBbie 
OCTaT0t1110ii 	 na- 
chun,ennsl (o r,) :1,esn,Ta-rn;(poomic- 
,-1011 	C pa3,1111111oft 110,111011110c1 
qaCTIllt (del), A): a - 700-1500, 

6-200-500, a - 50-70 A 

Tainim o6pa3oM, nplt conocTamemin 	saeicrpoimoil mimpocKomin 
aKinin C oueimoci cTenemi mariiirrnocTn psma IICC.710,71,0BalllIbIX 

101 6Pliaii3111)0%11;1(1)P  1e.IbTa-riutpo0K11c..gon )Kcae3a meToa,amn mecc6a,73poricKail elleKT-

pocomin H Tepmomariurrnoi o ananit3a o6napy:KiinaeTc51  3aKonomeptiasT 

CBSI3b 	
CBOHCTB 11 CTelle1111 ancilepcnocTit tIaCTHIl. FIp1I Temnepa - 

Type -196°  C (peppiimarmiTiloe yilopsm,otiemie nacTynaeT y nacTim Be:mu-

Hoil oKoao 200 A, a npn KomilaTlion TeMnepaType - ninilb y ,zacTinz nop51,1,-

Ka 1000 A. LII17/Ke 3TI1X cpeAinix pa3mepon iipii COOTBUCTBy10111,I1X TeMnepa -

ivpaX ilacTintm nea,yT ce651 KaIC cynepliapamarmrnme. 

OTJ1141114E 6-Fe0OH 11 61-Fe0OH OT ,II,PYFNX 

1-14)1,POOKFICAOB >KEJ1E3A 

flpawrwiecK11 ,r1„n51 BCCX OKIICJIOB 11 F11,1pOOKIICJI0B 	reomeTplitiecith 

Baxoloil AeTaT1b10 cTpyKTypil cAy>KaT oKTapa,pbi, 	 aTomamn }Ke- 

3e3a. Kpome TOTO, o611I,eil 	neKoTophix 113 3TIIX cTpyicryp 51B.71 51eTC51 1150T- 

Has1 reKcarouannnag ynaKOBKa 0, 011. flopTomy mexcizy napaMeTpaMH pe-
weToK cyazecTnyloT onpe,ae.nennue paunonanbirbie cooTnomennq H B ,anz1)-

pniznoiniux KapTitnax nmeloTcsi pe(1).9eKeni, oTuocsinznecsi K 6:1113101M 311a -

neilnuM me>mtriocKocTiibix paccTominfi. HpII (1)opmaabnom 
110C3e,71,IIIIX ,II,J151 ,anarnocTnim (1)113 moryT B03IIIIKIIyTb 3aTpya,ne111i 5T, oco6en-

H0 npn BbICOKOII micricpcliocTii lI ri.loxort oxpiicTanan30Ba1111ocTil BelileCTBa, 

Koma pecimeKcni )1,11(14,73iibi, a tinc.rio ux iie3natinTemAio. Oxiamo iian6onee 

oobniiibie 0101C11bI 11 rii,l,p0oKiiCJibt :K.e..1e3a npe,acTanamoT co6oci xopomo 

nemecTna, KoTopue a,aAKe no necnma orpanutiennum amppaK-

111101111b1M jaHFIbIM moryr 6brrn amarnocTiiponalibi C a,ocTaTonnoil onpe,u,e- 

TeiniocTbio. 	I51 3TOTO neo6xornimo neTKo oT,Tze.:111Ti, ;zpyr OT Jpyra izepTIA 

cxo,NTria II pa3ant1Lig amcppaimiloinibix KapTlili, o6yc,710n:Teinibie COOTBUCT-

Bylounimii izepTamn cx.o21cTna Ii pairnizing i<pncTan..-InziecKnx cTpyi:Typ. 

06zunm ,11„11 5I FeT1ITa (a-Fe00I-I), aerniTh,oKpoKIITa (v-Fe00I-I), 6-Fe00I-I, 

6'-Fe001-I H (1)eppnrn1zp11Ta 5113,71 5IeTC51 oTpa)Keinie co 3natiennem (1 oKo,To 

1,5 A, onpe,T1e.rmemoe 1IJinlloii pe6pa Fe-o1cra3a,pa (1-=-3,0 A), OT KoTopoil 3a -

1311CHT neaminna 011,1101'0 113 napameTpon 3aemenTapiibix RtieeK yKa3aimbix 
(1)a3. OT BbICOTI31 OCII0BaI11151 Fe-OKTa3,4pa 3aBIIC5IT ne.Tnnimibi Apyrnx na-
pameTpon dJleMelITapiibiX ntieeK u 3nagenne c/=2,5 A, xapaKTepnoe JLTisi 

cc-Fe00I-I, ö-Fe00I-I, 6'-Fe0OH 11 clzeppnriuzplyra. B ,zi,ii(1)paKunonnux Kap-
max T-Fe00H zimeeTc51 pecI)JeKe 130, oTBegalouznil Be up-nine d=2,47 A, 
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plic. 9. Tepiomariiirrilbic KpuBbie 
118CIALILCIIIN 	(5, 

ike:IC3a C Pa3- 

.111,111oil 	 (d cp, A) :  
a - 700-1500. 6 - 200-500, 

- 50-70 A 



HO CFO ifaxo:KJeinic 13 DTOH ()Imam! 311aBeni6i d iimeeT tiacTilyao, a,,,,.. 
il 'uolti,,,,, 

iipiimiliy. 

IICp110,1 11013T0p510M0CTII 13 ,71Ba C:1051 reKcaronamiloil II:rot-non vaaR08,.., 
0. 011 oupc,Tc:iacr 11p11CyTCTI3IIC B jii(f)paxiimonlibix KapTiniax a_p

eooi,';. 6-Fe00II, 6'-Fc00II II (1)eppiirii,lpiiTa oTpa:meniiii iiplt 
d - 2,2 

II 
1.2- 1 ',  BCC vmaialf111,1C pCIP:ICKCb1 Mario tlyi3CTBIFFC,TIBIII)I K napytuennam 

yflop'p:4'. tiCii11 0C NI paccmaTimmacmux crpyi<Typ, o6ycaoimeimmm r:iaBnum cropa'340°: 
BaplIa11,1151M11 13 pacripe;te.menini aTON1OB Fe no omTa3;tpam, rioTom

v 0,ii, coxpaiisnoTco II B Jinlyamitilomiux hapTimax imoxo omplicTallii3oaailifil,,: 
oopammi, liccmo,mmo pailiymach no oTnocirre,tbnum 

HirrelicinthoersiNi  ..,: coorBcTeTBylomilx BettiecTB. BCJICACTBIIC 3T0F0 AnarilocTiyiecmoe 311atie31, 
iipiro6peTaioT_.ipyriic pcqviexcu, Bupa:maiounic (1)yivameir1'amilme ctpv:: 
Typi 

m
ible, 0T:111

d
,11151 OT:IC,'IbliblX rii;_tpooldic:iou .>KCjIC3a. jj,r151 reTilia 3To p

ed,. .accbi 110 (=--4,18 A) II 130 (d2,69 A), ivisi sierinaompoicaTa -00 (d = 6,25 A, B 3fiemTpoliorpammax OT TeKcTyp lie nail:no:me 
-rot), 021  (d=3,99 A), 150, 002 (d --, 1,93 A). Him BbICOICOM COBCpLLICIICTBC C1pr,;. 

Typu ,111(1)pamonolinue mapTiniu na3Bannux minicpasi_oFie3ocoorlpi),K6a,T_FNenoloo'hitie.. CTBO Apyrnx pecimexcos, tITO pe31<0 oT:intiaeT IIX OT 

Kam OTMCga210Cb, 6-Fe00I-I OTAIFIaCTC5I OT 6'-17e00I-I 210I1011111Teablibl\lil 
pecimemeamii, naaBlium o6pa3om 001 (d-. 4,6 A) H 101 (d-3,16 A). 

Lim macaeTco paorpaniyienno 6-FeOOH, 6'-170001-I ii (PCpplIFII.Ispra. 
TO 3Ta oa,rtatia no:mocTbio pemena ,rj)m. BepiiaTiom c COTpyi_IIIIIKaM11 (Bet: 
nal et al., 1952) 11 IK. Tay n Y. Bp3,am1 (Towe, Bradley, 1967), y6eAllTe.1b• 
HO A0Ka3aBinini11 cTpyi<Typnyio camocToaTem,nocTi, 6-Fe00I-I ii IICKVCCT. BCIIHOFO ana,flora (pepp11111;1p1ITa. IThaBIlbIM oivintinem (peppiirimpaTa imal. 
CTC5I CB0006pa3iloo 3aemernie 0KTa3,T1p013 aTomamil Fe 110 3Ta)mam reacaro. 
nariblioil ii,TioTnoli ynamoBmii 0, OH, KOTOpBIM o6yc,a0men nepilo;i 110 
p5ICM0CTII cTpymTypu B iterupe C.T1051 3Toil yilamoBidi, T. e. B 2 

	
13TO. 

wilft, 1-ICM y 6'-Fe00I-I. ,Ejia paoa  6oat-l)paKu,nolmo 3T0 ,II0,71JK110 BmpaonTbca B rmailLie- nun ,rionaininTe:ibilux 	 •
peilmci<cou me:I:Ay pegmexcamil, npinie:ienablAin B 

Ta6a. 3 Am; crpyKTypLI 1. Hiii_iemcm I pe.(1):Iemcon, xapaKTeplibix ii Ji.Tia cTpyx. 
Typm I, yABallBalOTC5I, a 2tormaiiiiTeAbilue pecp,nemcm IIMCIOT netieTable 

1 lipaKTIFIcci:11 pegmemc 101 (d=2,45 A) Tpyi.tiio OTACJIIIM OT pcilmeaca 100, 
a pecimemc 105 (d =1,52 

A) nonaAaeT B o6.aacTb pup:lei:ea 110. Lieu° a on-
pe,a,eaemio BbICTynaeT palmexc 103 (d=----- 1,97 A), moTopmfi 6bia iiirrepripeta-
poBan K. Tay n Y. Bp3,1:m (Towe, Bradley, 1967) Kam OCII0B1101.1 noaa3a-
Te,7Ib nepiloaa B LieTupe CJI051 ynamoitudi 0, 0I-I, onpeitemyoutcro cBoeo6pa-
3ne iloyileinioil IIMII ckaom. flooxiee (LlyxpoB II ;p., 1973) 61)1,Tia yeTithea,te-
no IIACIITIFIHOCTb (1)eppiirii,opiiTa 3T0ft cliaoe Ii npe,acTaBoeila cxema ipopal-
poBanno ero tierupexcaolinoil cTpyi<Typm B peoyabTaTe cothaenenna tpex-
3TaNd1131X CJIOCB omTa3,-opoB tiepeo npomeo<yrotinue Fe-oicra3,opm. CTeneab 
oace.nenno oi<TawipoB cpepprirn,ripwra no CjIOSIM rmoTirefitucii ynamoinoi xa-
paicrepiloyeTco TI0CJICA0BaTCJIbHOCTb10 Apo6eil 1/3-2/3-1/3-1/3-113-2/3-1/3 II T. A. 

B OTJ111t1Ile OT (peppiirnapiiTa ,a,ByXCJI01111bIe CTpyKTyph! 
6-Fe00H n 6'-Fe00H xapaicrepuoyioTcsi COOTBeTCTBCIIII0 noc,ne;toBaTe.lbao-CTSIMII 1 /3-2/3-1 /3-2/3 II T. A. ii 1 /2-1 /2-1/2- ... (B noc,ileAnem c.v. 
Ime caeTtyeT IIMeTb B Buy BO3MO)KLIOCTb ynomsmyToro BbIwe tiacTimoro 
nepexoaa aTOMOB Fe 113 0mTa3,opoB B TeTpa3,L-ipm). 

PC;IKO BeTpetiaiou_oificsi aKaraiienT (f3-Fe0OH) npiniaane)mirr K cTpyK-
Typnomy Tully ralmalianTa II ,itaeT 

Aucppanuionlible KapTinibi C 6o,16an1\I 
illicaom tiermitx oTpamcennfr, 01111 pe3Ko OTJIII,IaIOTC51 OTAncjipamuiloalan 
i<apTint 6'-FeOOH, B moTophrx npamTiyiecmn BiLaiibi .111111113 iieTbipe 0111001- 
Teablio Ancpcpyolibix maaboeBux pc(imemca
11 	 (d-2,54; 	 A). ,,a;me amaranenT c 113116o:ice neynopoaolienn on crpyi<T 2,22; 1,70; 1,47 

yori, y KoTopore co-xpazioloTcsi To.abKo cambie CII,T11311ble pc(p.aei<cm (110, 310,
p 

 211, 301, 411, 521, 002-112 (d-,-
-7,40; 3,32; 2,54; 2,28; 1,94; 163, 1,51-1,48 A)), .i

'lermo ciall-tmeTcsi OT 61-Fe0OH. 
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6'-Fe0OH KAK Fl4FIEPIEHliblf1 /1.11111EPAJ1 

113 31<cneplimenTa,m)nux 1a111Ib1V C:10,1.),CT, 11TO o6pasoBanne 6'-Fc0011 

1,1110 aomo>mlio 13 11p11p0;1,C. 	
11pC,.-1110C1,1,1KaN111 CFO B0311111:110- 

CLIIITaTb: a) 11a:1111111C coe iiinciiiiii ITC 	B pacTBopax; 6) iix 
peamitno; B) a3paitno pacTBopon, o6ecnemmaio-

0 micAcinic ../Keae3a; r) IICB03M0>K110CTb pa31311TI151 Gallioncl-
Toxothrix II axo,Torlitiecidi 6:IiI3KiiX K HUM )KC,-1 C306aKTCp1111, 

:nio 
clo

pb1C ocaoctinoT >me,rieoo B 1311,10 (1)eppnri1tpliTa. 6'-Fe0011 oimiappKen B 

t \ ./1<c3 	m cooaprainteBbix Kom<pcituax 	B omeeinimx HoBBax. 

,!op 

Mopcmte Nceme3omapraHuesbie KoHxpeusini 

flonbrridi 	
(1)0pMy IlaX0iIcrIC111151 iKe.,1C3a B -,me..1e3omaprainieBux 

piiimmanneb pao,rintiumn necze,_toBaTemimil. B. By3ep 

.2rexpri(PBTisner, Gruter, 1956) yeT

n 
 anoBami 13 oT;ie:iblibix moni<peimox, 

pa B 1891 r., UFO:1011Kit Fe.TIIT'a; Te :06paaaux 3mcnemiluicil Myppea --- Pena pa 
iKCJIC30 BX0,71,11T B cocTan maprinnicilux mimepa-

miTc.mno 1103>KC neno,m3oBanne mece6ay:voBcmoil 
pcite„genna miinepaablimx (1)0p •I :Ke.ae3a B -/Ke:10:3omap- ic,:eBI:TBip;r00°Ici LI) 	11 

 Ii ;
.i. a 23 01 TT  

avetibix monmpettlisix '11)1113e:10 A. XpiiiiKbemyta c 
B oa
cBTopamii (Hrynlde- 

\.,
,tcz et al., 1970) K 3aK,IIIMIC111110 0 naxwmitemin 	cae3omapraniteBbix 

.-;oal<peunax amopqmoil BO,LIII013 OKIICII ›Keaeoa, Torxta KaK 	Faae6ii 

(61asbv, 1972) c;teJaii Bb1B0,11, o narnimin B IIIIX CMCC61 ri:s.Tirra C .aernio,o- 

•
;polorrem iI,MI Kom61inau1111 oidicnoB maprainta C oldie lam!! ›Kezeoa. 

F. H. Foiy-13poB H ero coaBTOpbl (1973) BucKa-IB.cie0Toiiiip, 
11CyTC'FB1111 B 113TICI111011 	>me:ie3omapraimeBocr 

(13-Fe0OH). :-:olaTeunii co Jima Tiixoro oKeana aKarancirra 
paran noytielim omiicam o<le.Ticoa 113 )1<me3omaprainteBux Konmpeunfi, 

331e:1111°1 3ribp3e;.1,5111o7oT:K.11(.<'en 

:doom() ripe;tocTaaleinimx H. o. An,tipyuteumo (Kom<pettiin 113 TI1X0F0 

,,Aea l ia), H. M. BapentioBbim (no BaxriiiicKoro mopo), T. 14. r 
ABTO 

OpIIIKOBOU 

1:13Kapcm0r0 mops!), B. B. KamineliKo (113 1C.TIOF0 M0p51). 
11ca0.ab3oBanne meTo,a,a min<po,llm(1)pammin a.rieicrpolion no3B0.aim0 Be 

Bcex iI3yLieI1ubiX )m.e.acoomapranueBux KOI1Kpe11,11 	yCTaIi013IITb 6'-FeOOH, 

.oTophiii, Kam npaitrio, o6po3yeT Tomme cmecit C FJIIIIIIICTbIMII TtacTuttamn. 
Oxpacaa 3TIIX CMeCeil 6ypoBaTast 113111 }Ke,'iTo-6ypa1, c,ao>i<eitite oem.inicToe. 

Bbtleiiirrb tine-run 6'-FeOOH He npeAcTaBii.gocb BO3M0)K11b1M. EFO 1111,11,11B11-

:,
7va.rm3iipoBaimme BbTae.neinto cocTooT 113 pa3JIIILIIIMbIX JIIII.IIb B 3,iiemTpon-
B0-maKpocm0niyiecKnx npenapaTax rmacTinioTteK C nonepetantmom 0,1- 

Becbma o6bytiim TaKoce CMCCII 6'-FeOOH c FeTIITOM. 	 An- 

cbpaKU,1111 3,ICKTp011013 311151 6'-FeOOH noyBeiiiimx mom:pewit.
' npl1BCAeIrbI B 

ra5.1. 2. Omi 1103B0,T15110T rOBOpHTb 06 11,11,CIITINHOCTII npnpounoro Ir amTe-
Bapoaainioro 6'-FeOOH. 1411Tencuml0cTii peipaemcoB 101 (d=2,22 A) ii 
110 (d=1,47 A) necKonbmo BaphilpyloT 13 o;tilom II TOM mi.e npenapaTe, tITO 

ariKOT 6bITb cBaoano c 	
COOTHOLLICIIII51 ripocTpancTBelmoil n 21By- 

mepitoil ynopo,a,otientioeTn. XapaKTeplibie AJIn 6'-Fe0OH onaticinist d 6.11113- 

E11K aekoTopum 	 d clioncTux camimaroB, oxiaKo trx pao.anxinst 

Bce >KC ,I,0CTaT011110 BCJIIIKH. IK.pome TOFO, B 	
ImpTimax C.11011- 

CTbIX C11,111KaTOB HOMIIMO peqmemcoB, OTBetla1011111X Bp1IBCAeIIIibIM B Ta6.11. 2 
MeiKTI:IOCKOCTIIbIM paccToommm, nraeloTca o,pyrne: 1iliTeHCiiBllbIli peqvieKc 020 
(d==1,5 A), pc49eKcm 001 (B TI0p0IIIKOBbIX penTrenorpammax) II pecimeKcm 

crpynniipoBaintme no axitincam (B 3.1eKTpon0rpammax OT TemcTyp). 
B mekTponnom mitKpocmorie, ynenlytim Ii IITeuCIIBIiocTb 3,neKTpoinioro Bytl 

B ritapoomiimax o<e:ieoa momdio BI31313aTb 	
Cka30BbIe Ilpe- 

Bpautelinsi 6'-FeOOH, itTo He csoficTBenno C.1101ICTI1M 	
IlpIl 06.11y- 

IlpeIlapaTa sneKTponamil 6'-Fe00I-1 nepexooirr B IUOCTI1T. 3TO ripe- 

Bpamenne 11 ,Tuicppaidimommie mapTinim 1103BOJ1 5110T .TherK0 

i'-FeOOH OT C,TIOIICTbIX CHJTHKaTOB. 
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PHC. 11. 3./Impointo-nompocKoriqeme cpoTorpacimi cpepoxamfra 
113 Baznificiwro (a), Beaoro (6) mopeil 

14,4eHTIIIIHOCTb ot1114)paKHHOHHbIX KapTHH AeabTa-rHApooxHcaa B3 weae3o. mapraHneHmx KOHKpe1.11111 H HCKyCCTBeHHOTO 15f-Fe0OH 1103BOJIHeT roaopirb 0 HOBOM npnpoAHom mHHepaze, AAR xgroporo no COCTaBy (Fe, 0, OH) npea naraercsr Ha3BaHHe t(PepoxcHrHT) 	aHTJIHrICKOBI TpaHCKpIHIHMI—fero. xyhyte). 1-114)Ke 11pHBOJAHTC51 ,aaHHue 0 ero BbI/IeJ1e111151X B mopcxxx we.1e3o. mapraHneBbix HoHicpenHHx. ,EtHcf)pantHoHnaH xapawrepHcnixa 4V-Fe001-113 weJle3omapraHneBbix KOHKpeallfl npHHeneHa B Ta6.n. 2. Tuxua cnceati. 
H3yileHHbIe KOHKpeIMH B3HTbI C T.11y6HHb1 4800 M. cl)opma HX 1101ITH mapoo6pa3nag, nonepelunix 1-2 CM. anpo npeacTaimeHo Hue. HeHHbIM ByJIKaHlitleCKIIM CTeKJI0M, BHeL11}1F151 30Ha o6orauteHa WeJITOBaTO. 
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Pile. 11a. anewrpoHno-mimpocKornitlecs cpoTorpacpusi cpepoxcuirra 
113 Kapowro m 

Ka 
 ops' 

pii 
M OXpHCTb1M BeatecTeom, B KOTOpOM, KaK noxa3a.no impleHae 9J1eKT-

'v 
'011110-MHKpOCK0111111eCKHX npenapaTos, TJIaBHbIM mHHepa.nom 113 rpynnbi 

,HC.TIOB we.ne3a 5113I1HeTCH ckepoKainiT; BO HHyTpeHHeil macTH xoHxpeuml, 
OKHCJIOB )Ke,ne3a 3Ha 4IHTeJlbH0 menbnie, na6.rnualoTcH 11)ep0KCHIIIT H 

feTHT 
(pnc. 3); nan6o.nb1niff nonepeqHmc HX tiacTim — AecsiTue Awn MHK- 

p0Ha. reTHT o6HapywHHaeTcy! B Rime y,11.111111eIlHbIX 	HJIH HenpaHH.nb-
NbIX cxonneHml KpHCTaJIJIHKOB, pa3mepb! KOTOpbIX — Aecsinge ;Loam MHKp0-
Ha, CyAR no Ko.nbuesomy xapaicrepy mexTpoHorpamm, xaxas! A1i60 npe-
NyulecTaeHnan opnewrlipoexa KplICTaJIJIHKOB B arperaTax cpepoxcHrwra 

0reniTa oTcyTcTHyeT. (DepOKCHI-HT Hapsuy C reTHTOM o6HapyweH Taxwe B 

KOHKpeHHHX H3 mops! BaH,Ra c rJIy6HHbI 3374 M. Ha plic. 3 Anse cpasHeHHH 

ripmseileHbi 3J1eKTp0HHO-MHKpOCKOIIHtlecxasi 4:1oTorpactinsi H 3JIeKTpoHOrpaM-

Ma TeKcTypb! -Fe0OH. 
BaArtalowe mope. 143ytleHHaFI TIJIOCKaH xoHKpeUHH HMeeT xotmewrpHtle-

CK11-C.110HCTOe cTpoeHHe. OTAeJlbHble KOHlteliTpb1 o6oraineHm 6yposaTo-we.n-

Tb1M OXpHCTbIM Hew,ecTsom, B KOTOpOM COAep)KIITCH cpepoKcHrirr (pHc. 11, a). 
BeAoe mope. B pacnopnweHHH aBTOpOB 6b1.IIH OXplICTbIe weaTo-6yphie 

npoqicru 133 Werle3omapraHuesbix KoHxpeunci. B HX 3./IeKTp0HHO-MHKpOCKO-

nneuoix npenapaTax B noBbnneHHux xo-TmecTsax Ha6.rnoAaercH 43,epoxcH-

MT (pm 11, 6). 
Kapvcoe mope. B n.nocsuix ›Ke.ne3omapraHu,eBbix KoHxpeHHHx C nonepeq-

HHKOM AO 10 CM mieunnie KomnaKTHble 30H131 pwaso-6yporo UBeTa °Ka3a-
.1HCb OTHOCHTeAbH0 o6oraw,eHHEam cpepOKCHIIITOM (pHc. 11, e) 14 co,aepwaT 
He6o.rmwste KOJIIPleCTBa TeTHTa. 

)1.451 cpepoxcHrwra, co,nepwaulerocH B wene3omapraHuesof! KOHKpeLIMH 

CO Alia KapCKoro mopH, C 110MOW,b10 mescrpoHHoro MMKp030H,Ela no.aygeHb! 
c.neulow,He IlpH6.7113)KeHHbIe 3HatieHHH coAepwamfil OTAeJlbHbIX KOMII0HeH- 

TOB 	Fe203>50, MnO-0,25, CaO-2,1, Mg0 —1,1, C1-1,5. 
Aaillibie 110 CHHTe3y HCKyCCTBeHH0F0 aHanora cpepoxcHraTa W-FeOOH —

H HR xpHcTa.n.noxHmHtlecKaH HwrepriperaHHH 110Ka3b1BalOT, tITO 06pa30Hatme 
3T0r0 Mnepana Ha AHe mops! mower 11p0HCX0AHTb JTHUIb 113 Fe(OH) 2, T. e. 
rip! 110CTyllJleHHH paCTBOpeHHbIX 	 3aKHCH000 weneaa B MOpCKyIO 
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softy, xoTopas HmeeT inenotfflyfo pealcumo. lipaKTHIfecKH eAHHemeli, 
HCTOTIHHKOM Fe2+  B npftu,oHHon sue 5113.TICHOTCH norpe6emme 	c Tem"- 
IIHUM KOJIHIleCTBOM opraHnifecxoro seulecTaa, B KOTOpbIX IIPOTeHaloT 
CTaHOBHTeJIbHbIe peaKIMH H BbI,/leJIHeTCH ymexticnoTa; npH 3TOMBea 
peXOAHT B pacTsop B BH,Re Fe (HCO3) 2. OCHOBbi 3Toff KoHttessfiR 6, 
otopmymiposaHm C. B. Bpyeannem elite B 1938 r. CyafecTsosainfe B 
mopeff H oxeaHos no,rf sepxHHm OKHCJIHTeJIbHbIM cnoem HIDISHeTO HOCeTa 
1313TeJIbH0r0 C.TIOH He BbI3bIBaeT coMHeHHH. CHallaJIa 11p0HCX0AHT BOCCral 
.fleHHe mapraHaa, a 3aTem x(e.rfe3a; pacTsopeHHme map6oHaTHbfe COeaBei 
3THX MeTaJIJI0B JI,HCPCPy3HOHHO nepemeatafoTcs B sepxtuiff caoft HJIa. 
TaTOM OKHCJIeHlifi xcene3a B ate.TIOtIHOPI cpeLfe npH OTCyTCTBHH 6axrepifa 
HbIX H HeopraHmecxnx xaTaaH3aTopos fIBJIHeTCH o6pa3oBaHHe clIepoxcp 
Ta. AKTHBHOCTb x{ene3o6axTepHil THIla Gallionella H Leptothrix, Koir  
HmeeT cne,acTsHem unfpoxoe pacnpocTpaHeHHe cpeppHritapHTa B OT110)Kep; 
}KelIe3HCTIAX HCTOIIHHKOB CyIIIH, BO3M0>KHa npH TemnepaTypax OT 4 /10  
B THxoM ()Keane Ha rJly6HHax, r,tfe o6pa3yfoTcs x(e.ne3omapraifesue 
xpeuHH, TemnepaTypa He npesbunaeT 2' H onycxaeTcs AO 0,1° (lafffimio 
1968). B BeJioM mope, Hatnmas C rzy6HHbf 50-60 M, TeMnepaTypa 

pa:;  
(Bpyestm, 1960). OTCyTCTBHe ›Ke.ne3o6axTepliff HJIH HX pejw, 

B M0pCKHX Ace.ne3omapraHuesux xonxpeunsx snepswe yeTaBoBiLi 
B. .11. HcatfeHxo (1951). FIOMHMO HH3KHX TemnepaTyp, pa3sHTHe }Keze30.  
6axTepHcf B TIpHAOHHbIX HJIaX mopeff, no-sHAHmomy, TOpM03HTCH Tame Up 
notnion peammen mopcmon BUN. 

FeHeTHIleCK0e 3HatfeHHe 06HappKeHms cpepoxcHrnTa B ›Keze3omapr,: 
uesbix KoHxpernisx 3axmotfaeTcs B TOM, tITO npeAcTasnseTcs sonfoxfp 
061SICHHTb HaxonneHHe )fie.ne3a (H mapraHna) s xcene3omapraHnemix 

h KpeLLHCIX OKHCJIeHHeM Fe2+  H MT12+, nocTynafornmx H3 6o.nee ray6oxifx 
C.71051 Haa, a He oToo>KeHHem OKHCJIOB Fes+  Hapsay c oxficaamll mapral 
H3 s3secen B mopcxon sme. Ilo3Tomy npH OJIHHaKOBOM co,aepKaHss xfei 
HJIH Mapranua FJIBBHbIM pery.risTopom HHTeHCHBHOCTH o6pa3osaffsst 
3omapraHuesux WeJIBaKOB Ha mopcxom Ane cneAyeT CTIIITaTb HHTeHet 
HOCTb IIpOSIBJIeHH51 BOCCTaHOBHTeJIbHbIX npoueccos, xoTopas B CB010 0 
peAb 3aBHCHT OT co,aepKaHHs B max opraHwiecxoro seuxecna H 
ripHpubf. 

Or.neeHHbie 11011BIal 
Oepoxcrinrr Bnepsue 6bIJI o6HappiteH B Nceznalmax nonepetnmom 

5 MM H3 or.neefumfx 1104B parioHa r. KOJTOMBIH B flpezucapnaTbe. 
B 3JIeKTp0HHO-MHKpOCKOIIHTIeCKHX npenap a Ta x, IIpHrOTOBJIeHHbIX H3 )1\ 

saln<os, (PepoxcHrHT npe,acTasneH arperaTaMH °gem:, menxifx geiw 
(pm. 12, a), ,ifafouthx xapaxTepfule AH43ipaxnHoHHwe KapTHHbI (Taft. 
B arperaTax (PepoxcHrifTa HMeIOTCH na.notnooswaHble maCTFILI,b1 feTHT3„1-
Ha KOTOpbIX — Hecxo.nbxo ,ReCHTbIX amen MHKp0Ha; aHanormiHme gam 
o6HapplieHbf H B arperaTax CHHTe3Hp0BaHHOI*0 6'-Fe0OH. FeTHT B 
poHHo-mHxpocxonmecxHx npenapaTax Taxmce c.naraeT arperaTm tfacT 
(pHc. 12, 6), ItatoutHe xapaxTepHme JIJIH 3Toro mimepana LfHoppaxfulom 
KapTHHbI. B arperaTax TeTHTa 3aKJI1011eHbI tlemyrnui cpepoxcHrHTa. CxoBE 
xapaxTep HMelOT BbI,LLeJIeHHH cf)epoxcHrHTa, 06Hapy>xeHHbfe asTopams B 
sax MOCKOBCKOri, PH3aHCKO1 H CMOJIeHCKOCI o6nacTeff. 

06pa3oBanHe cpepoxcHrHTa B OCJIeeHHbIX nonsax oTpaxcaeT tiepeBo 
HHe B HHX BOCCTaHOBHTeJIbHbIX H OKHCJIHTeJIbHbIX yczosHff. BOCCT3H0B.  
HHe mce.rfe3a B nepHoLfbr 06BOAHeHIBI npH pH>5 ripHsoAHT K BbITIa/IeH 
Fe(OH)2; HccymeHne C 6hfcTpon cmeHoff BOCCTaHOBHTeJIbHbIX yCJI0131111 
OKHCJIHTe.TIbHbIe HmeeT CJIeACTBHeM TonoTaxnmecxoe o6pa3osaHHe opepoh, 
'Ina no rkmpo3axitcH )Ke.rfe3a; npH meHee 6blcTpoM 0KHCJIeHHH Fee}  c 
npespaulaeTcs B nennxfoxpoKHT. 110HH>KeHHbIe 3HatfeHms pH, Hounolialou, 
o6pa3oBaHHe Fe(ni-T)  ...,....., ,rfenatoT HeB03M0)KHbIM BO3HHKHOBeHHe (pepOKCHrlr  
H .iferfHitoxpoKHTa, sczeacTsHe mero OKHCJIeHHe Fe+  HpHBOLIHT K o6pa3o 
BHIO reTHTa. B03M0)1{}10, TITO ITOCJICAHH11 tlaCT11/0 npeAcTaanseT npwlyr 
npespanteHmi ckepoxcHrHTa. 
22 

IL'IXM  

0 

M XM  

PHc. 12. 3.newrpoillio-mmpocKonmeouie (poTorpatinui rim- 

pooluicnoB Aene3a H3 cm/mem-tort noutbl: a (pepoiccHniT, 
6 — CETHT 

Bb1130,11,b1 

B Jia6opaTopubfx yCJI0BHFIX CHHTe3Hp0BaHbI npH 06bILIHbIX TeMnepaTy- 

pax 	
Asa M011144MKaII,I4H AenbTa-rmtpoomena )Ke.ne3a — 6-FeOOH H 

61-Fe0OH. 
Orpywrypa, nepHoHatlaabno npe,a.nox(eHHaH AAR 6-Fe0OH (Das-

gupta, 1961), cor.nacyeTcs C fiscppaxmioHHoff KapTHHoff 6'-Fe0OH; ee oco-

6emlocTbio RBJIHeTCH pasHomepHoe, Ho 6ecnop5AogHoe aaceneHHe mce.ne-
30M HalIOBHHH scex oxTa3,apos HJIH macrwmo TaHwe OT,Re.TIbHbIX TeTpa3,s,pos. 
,a5f1 cTpyKTypbl 6-Fe0OH xapaxTepHo ynopuolfeHHoe, HO HepasHomep-

}foe pacnpeRe.rfeHHe >xene3a no oxTa3,apam H yseatmeHme nepHofla a B 

pa3. 
Kai( 6-FeOOH, TaK H 8'-FeOOH o6pa3yfoTcs TOHOTaKTHIleCKH npH 61)f-

apom TelfeHHH a6HoreHHbIX peaxunff OKHC.TICHHH Fe+  3a cifeT Fe(OH), 

S-Fe0OH B03HHKaeT B TeX caytfasx, Korila OKHCJIeHlle npoTexaeT oco6eHHo 
6ficTpo; ero o6pa3osaHHe B 30He rfinepreue3a manoseposTHo. 6(-Fe0OH 
HOJIyileH B za6opaTopHafx yCJI0B1151X B CJIa6OKHCJIbIX H LueJIOL1HbIX pacTsopax 
plaice npH Hx c.na6oil aapauHH. rIpHpo,u,Hbul 8'-FeOOH, ,tunH xoToporo asTo-

pamH npeILJIO}KeHO Ha3BaHHe opepoxcHrnm, o6HapymceH B sHAe XteJITO-

6ypEax 3eMJIHCTbIX HbvieneHnil B xce.ne3omapraHusestax KOHKpe11,1151X CO XI,Ha 

Taxoro oaeana, Ba.nTHficHoro, Be.noro u Kapcxoro mopen, a TafoKe B orzeeH-

IMIX nonsax. 
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TcopcTirticcmlii cocTaB (1)epoNci1rirra 113 cpopmphI Fe001-1:  r .  

89,86%, H 2O —10,14%. Teopenitiecimil }.,a. BCC — 4,20, z-_,--_.- 	r  1 . 	.e-0:. 

rexcaroBa.mBasi: t7,2,93, c=4,60 A. 	 '"fircr,i::,.. 

(1)cpor:curirTa 11,1eivriltilla crpyKTypleie 6,:c- F1:101:1eI-III0,0,11Tiao  :;::, CTpyicrypa 
0, OH c 6ecnopsiJoimhtm 3ace:len. cTaB.IneT ref:caroBa.arbuyio yriakom:y 

1Ke,3C30M 110,10BIIIIN I3CCX oicra3,apoB cuyi:Typbi; 
11c6o.mmaa ,TacTb cro Baxo;u1Tc51 IIC B oicra3,apax, a Bp IT.cal

i:a::::::::.', Ha ,atte MOpect it OKC3IIOB o6pa3oBamic ckpor:curirTa cnsmaito c 6b/c.. 
oi:Bc.ucirlicm N:c.Ic3a, nocTyrialoTuero B B11,71,C 6IIKap6011aTa 113 c:1051 111.11)°: 
KOT0p0M, 6,mal'oapsi Ba.mqmo 11C60:IbLIIIIX KO:IIIIICCTB 0 
cTua, npoTeNaloT noccTailowiTeablibic peai<wiii 11 reneplipyeTc51 vrami,::: 
Ta. B AtopcKoil 130,1C cliallaaa o6pa3yeTc2 Fe(OH) 2 ; OKIICJICIIIIe Fe2,;::: 
a01)0,RONI AlOpCI:011 BO;FI31 (TonoTaRTINecKasi peamorsi) BpnBo.111T x 061;2':' 
F3a1IIII0 (l)epoBcurBTa. Auaaorntwo Bponexo>Beime (1)epoRcnrirra B Aie18.,.,'1 
i:ax BOXIBIX OKIIC:10I3)Ke:le3a 113 OIVICCIIII011 1101113BI. 

(DepoKcHNIT ripc,IcTarmsieT BeycTofitiaBmil Boialibill 01:11CC.1 :Keae3a,osi,. 
pull, no-Brummomy, CaM0F1p0143B0,1b110 Bepexo,anT B reTIFF — yeToh,„ :.',, 

in„, 
mo,ancpm:aumo FeOOH. 
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