
 

 

 University of Groningen

A Mössbauer study in the troilite-pyrrhotite system
Thiel, Roger Coleman

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
1969

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Thiel, R. C. (1969). A Mössbauer study in the troilite-pyrrhotite system. Groningen: s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 12-11-2019

https://www.rug.nl/research/portal/en/publications/a-moessbauer-study-in-the-troilitepyrrhotite-system(af2923ae-3e69-4f90-b21a-d8cf741fbddd).html


113 


samen\latting 

In dit proefschrift ~ordt het onderzoek beschreven van een aantal verbi~-

dingen in ht::t ij , welke in samenstelling variërel: 

van tr:Jiliet (FcS) tot PYI'l'hotien (Fc 5 ). Vooral Je templ3ratuUl"afhanke
7 8 

lijkheid van enkele in het tot uiting komendu 

pen werd zorgvuldig b~studeerd, speciaal aandacht werd bestGed ar~ 

de kristallografische ln hut troiliet bij 400
o

K. aan de vur· 

van ,:':11 aan dl' van ferro- en ferri 

ionen in het pyrrhotien. Je methode om deze zersulfiden synthetisch ~u 

bereiden werd k '/\.::rbE:terd 'Jc:U·'d001' eV8Ltuele verontreüüging mGê: 

zuurstof tot een minirr:um hm wor·der: 

In het van het bijna-stoecniometrisch FE.!S kon ondub

hord2n Dé\'l8Zen, cLt (~Ç: i;OP':"lCC,Vélii,óLg uitsluitend samengaat rk'\: 

de fase R3m, terwijl v0rder kon wardcln geconstateerd dat de N6el- on Mori~-

ruimtegroep. Ook het besta~n van een zen-ijk münosulfide met intersti· 

ti~le ijzerionen kon terwijl int 

in zwavelrijk F~S niet werden waargenomen. Je richtingen van de spins 20

vi i:;1 in d0 R3m "üs in de:: P62c fa.se \-Ierden uit de: gecombineorde quadrupool

en hyperfijn ingen afg2leid, waarbij op een mogelijk gebrek aan 0

vereenstemming ffi(;t vro8ger aa.nge!10men r'ic!1tingen Hard gewê;zen. Vcrcî<T Zlj'. 

van d\; ferro-iODt::n in hun kristéJ.llijne omgevin.r:.:; 

met benulp va.," de tOil1periltuurafhankelijkheiJ der quadrupoolsplit: 

sing en de berekence roosterbij tot de electrische veldgradi~nt-

tensor. 



In bet 

ZUiVc..l' '.;onGklicne structuur: 

mogc..;

pyrrhoticn 

Ioostcrbij ",n zijn 

in 

:}:,.;tis:..,.,ti.:: l.D khe: 

vc..n '~~ vccrt; ..jstLlll. 

VuT: clit 
- -, 

")::-l'--....·, .. l'ZC,:...j< k 

t~ n vc::n cl..:.: tCQPC

l,,~l1:\.l\.lr en v.:;rtOGnw.,-,n zc Dit Tw(;c-fascngcbied 

nt &~n ac ZljJL van 2 deer ",cr. tot 
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In this thesis. s~var01 ln ti1E: iron monosulfid.8 systE:lH 

in from troilit~ (F05) to pyrrhotite 

bGen stuciied. is ho:;s D",cn cm tha of 

the char2ct~ristics measurad th(. ()ff~ct. In troilit~, the 

L tr,u:sition ll""ê:r 40 H<JS of interest. In 

pyrrhotit~. thc dlstrlbution Gf v~canciGs end tho ordering of forrous 

and 

ThG invest lon has incluCleG. tl1e aevGlopoent of an ioproved method for 

preparation of , Hh:.cL fiUniLizes oXYE',en impurity. 

In tne 0: stolchioodtric feS, we have proven conclus 

that tho horin transiticn is 0S::;( l::"ts: ri Ll the K3]"'J phase, i t is 

noted tbat tLe anó ~orin transit lans must be accoopanled 

ln space gl'OUp. The existence of iron-ricn FeS, whh 

inter'st it ial , has been sacl3 ible. in sulfur-rich 
- "-

FeS have not DeeD observeci. The directlO!:s in bath tbe R3m and P62c 

phases have been èeduc8a fr'oLl the cor:lbined quadrupole and magnetic hyper-

fine splittings} dis agreement with previously assurned directions 

has been o~t. Furthe~. tne orbital ground state of the ferrous 

lons in their crystalline surraundings has been determined from ths 

eratUl'e deperidence of the quadrupole and the calculated latticc 

contribution to the electrlc field tensor' . 

In the region of vacancy orderi"g) me2sureme:Its have been made on the 

commo;] r:mnoclinic of pyrrhotite, as weIl as on two 

different superstructure-phases. anel a mixture of these 



---------
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Only the pure monocliilÎc structur'E.') 

group is knOWD 7 pr'ovèd aTîl;:'i,-::naiJL; te results in 

good agreement viit:1 thcorc;tical results, 

the spin directioL at room hci5 be~n ä\.:duceci" This appeal'S 

to ce in ',;i th tIl;:; di:c0ctior. dGrivee in a 1(;33 straightfolO Wé1rd 

TJémner froD magnotizé1tion mcaSUrCLj:..nts ..s. br(.ak in thc: of th8 mag

Go·tic hyperfine v(;rsus curv(; h33 been oLserved at 

about 270oK. Thc ionie stuL;s ':l1" ths val'ious iron siLes 

in pyrrhotite have DEen dcduCE;cl from 1:h", quadrupole: and the 

calculated lattice contributloLS te the cleetrlc fi01d tensor, 

they agree with those pre~ict2d from ~leld calculations. Tbe 

question of the of ferrous c:mé. lons on thc availaDlc 

iron sites has b'22n resolvcd by thc oCs",rvè<ti::m in t:;1\.; SD&U2r 

of only one possible iiav0ragc iron ior:'. !in ,-"xi:lldnation of tbec; 

anomé11ous composition-dependcncG of th,,, ization h33 

~lso been propos~d. 

lin irnportê.nt of thJ.s lS t110 QLs~rvation cf tik S 

occurrence of 

and th€: 

is. T11is 

·tHo-phase scems to end by él 

hitherto unknown transition. o~sGrv~d ~s ~ S~Gll dlscontinuity in tno 

te:mpGrature ot tht;; in(; • A model rOl' 

two-phasG region has 0180 tG~n sk~tchud. 
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