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OdzOdzdL © (t Ak 2d dpfigiffs Is tets dFHBI® T dectiosprayionization mass
spectrometry . RLEyYyjdedd Mbstesj dedw § tsdzlzyd dzdz ©OBths 9 v d
EXAFSd CoOftdg) MC d dzdo tct@®d3g O stedw W kz T d 5
density functional t heory). JYfldudmMe&dy Mmets
ftscdztsh j ded W dgjCCulltgts m d@isfta fip€ed@ B " dzd  d f) fydf S reizefoyQ dig
otsdz SOl j Wislddj Istsd dtc Qs Iz ge@Zy J Wislstst dzj SIstesH 59
fsfissh ' & BBiIsBHO 1 dzj € IstcsW EPDj deftnpphbytidepdsitioly f) © YHs jfre
d o@steW sdzsedw i sdzlz yJ dzdz’ n BOIsj tcd Odzts o B dz (
1 dzj Cltetsdedets? BdSCtesME s dd (aC [dej S stesqizgdes & dglyf § .
(taCu) d MPJjSbeshSsfdd S(tsdss)d dp@Buiduy dakslqits e M
Br dzd ity HJ dzj dzr M fdsh s My jSbtesmMEsfdd H
Wislstst dzj CIsdosH ) Clotct8H dzzs wWyj2¢k oHOOUB MY dist
Welstst dzj Clstesnddi3dyj mMSe&djy ~OwOCIsjtedmisdS d.

l sdzsy jdzdw, o7 despddz" § dzO L Oh dlskz:

T [ jbBHdSO fddzlsj L Gntsd lsWDdEy {Res-MoxREN)s] (x = 2,75
325, MBHjtey 0 j2 Rez®BL(re024) YHEGO {
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1 [ibsudSd fedaizaig dedlr Odz dz" 7 My 6oz Bzd[fRes O dz
xM0xSe}(CN)e]™ (X =2, n =4i 6; X = 3, n =5i 6);

1 {dLld sOIsT « dfj Tlad s2d i 82 ME 4 - O datficIEd) ][ Re
[{ResMosSs}(CN)e]™';

1 tdLEd OIsT dmmdzj H s Odad W By pddz - C a4 ME
My d ¢ Ilsted B3 s zgidgj@zz@Erd L iy j €%y dt A EXAFS d ¢ o Odalst
~rdBdUYUd MSdrn ©LCOMMPEYG s o tOAE On

1 JibsHdSd LOBJNMjddYy ydoddHdz » Of < Odz' dz" -

W HO, M ftdkzyjdd] ReiMoiStLe tils Bypetpyitbpfixis 280 [ {

1 [ Odzdz'1]€ tasf MIs Odzdzd i MS dr MstckCIsEztcOR ;

1 [ isHdSd i sdzlz u 4 dzq v BOIsj e Odzts © dz0 ts |
(TBA)4[{ResM02Qe}(CN)e]  TBA)[{ResQs}Cls] (Q=S, S8 d tjL zdz sOIsT (
mMe ts2 Mlse

glsj fJ dz H s is O] esrsApgdlvE df |y Gddifdsots 0 | to dzts iy s !
tcOB Ssfydzso ™ 9 OJ Ismw O MedzOMmtse Odzdetsmisd + S MY §
dfmf sdz' L tso Oded § &3 ¢ sdi3f dzj ¢ MOJ Bifrg BF dsF dzdaRflstsh b
ststotej ¢ Iff detelfizla))j dzdzr = toj L zdz! sOIstse ftsHIse j oy HOJ Isfy
tcjLEzdz Okt ttOBBIT dGdtetse" @3 dOkyder &3 Msseh j M
fts tejLizdz ISOISOd3 o' § tsdzdzj dedets? OB ESIST 9 toj yd daL d

[ Mdzts o dz" j toj L Zdz §)BIOO dzjsdzrdzd dz@ toJ Hnj tesMid2 ME
dzj stee Oded yj M< 2 nk2dodidsde c(l pnfplstg@h@dzr , 2018) , ||
zSs@psdV jtojdydd 5 adBdd -X R GCIDSHIAAZO to 12 10 dtS )
glskzH j dzyj MG 2 stsdz J toj dzyd d -T | tsfo jfiaitsefapc , | @k
dlslzh jdzyd MEC 2 stdall § o] dey § & (Sletisodsif dfes)j oiimyfigfCof,  dPsOdAts
¢l dBtcOddud MSdy M Hddzj dzd™ JICFVMRZ @4 9 d N deCsip' g
2019),d3j Y H Iz dz0O tc ts H dzts BZCLIYSPBMMiniSfiapgium2 0 2 1 [ t fpeztzed B d
2021), JED 3M 2022 Rennes( t j dzdz, 2022), JDD 2022 Rennes
([ ddzr, 2028BR208Bdz¢ e Pllgly, 2023) .

[ dude 2 9C &OH ODdessE&®PsMY o GdMSi d OdzO
HdMMJ tols Oy d ts dzdzts 2 tcOB slsT ) i ozQ dzq 35 alZB dzch 4 ds
f sdzlz ygJ dzdz” n H Odzdz" ~ d Wotthizdzdtetse € j 9" 9 SHBO .
CdzOfls j todz" § Mtsj HJdzj ded W, ZCOLOdzdzr § o L CMtfJte
i sdzlz yj dz" B dzts € tod fls O dzdzr Hdzv , dtB)alzi W isdero dzdfvi ) d
BidsH O3 tsflsdui MEs2 MY jCistesM? wAf & totsDd el DME ¢
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] sHEBlss9C O SBELOLYsSe HAv s s tso @pgte d d d3j &
fsdyj dder 7 BPL RIS EOBEEON' Oolksiesd. o j GBSO
Hdzw 5 dzizjuS lstetye MEXAFS  of dzls j toff toj Is O YEXAFSH | LCpdd-diss@
~dd&3dud MS dnYf waeigipidsdtfacd EyOfmisdd Msdme Olsj dazv.
BO jted Odzr O thdtsej € d&OMlsjtdr @ C&f djc e,
sflsduj MEEEskdEs d B hp BOHBo . | sMsOdsa SO yj dj:
fetso sHqdOM:! Mok Misdets M) tekStsotsHdlsj dv dd.
Sfkh jise dzv &zOM:! Mo d3j Misdets ) Oz Ydy o5 ez S SHJ

utsslses jIsMmisoady MY Jjyg Otize Getdztig g MIT O4 . 2 d B W

[ dMMmj telsOyd tsdedzO" tcOB SISO Mstslse jlsmisalkzjls 1.
sBl jCIstso dmMmdzj H s Odad W dzj stee Oded yd Ms 2 nd dzd
clLOddisme w L ! BiyHE MtsmisOo s5d3, Mistesj dzd 4 d3 d
1die@dduyi MSd) dOdshmistczCIskztcdtetso Odedz §j dBOIsj ted Oc
d td OCydtsddzOv M smtse desls CtsteH d dz0y d tsdzdz’ R
zd e OdzH s9 € M j ydodz detsmisd 1. 4. 1. 1 jtstecOdzdyd M¢

ledzd COydd f§ts Isj dbjs Hsdjfipfyj els®@gdd. s 7 kdE
MlsOls' d o tojyjdee qiokj ' & &BjyHEZGOLSHd & N kid
Oz ydesec s Y §vehjoc Bcer@elzd ¥ 5 toj L 2Zdz) sOOd3 teOBBIsT
HSC ZOH BB dgO@ B HEOtSHA » d t smd2Medr ¢ sdaW

slstczSbicPBdicO®BBIST .

rdmmd elsoOydw  d46 dgsxejodd y @20, sMdztse dets 2 Is6P ¢ )
e MzdzC 521 @Byt OBSIO Mshmistsdls dtL 99 j Hj dzd
1Oy jtodd3j dels Odz! dzts?2 yOMmlsd, sfidmoOdedw  tsdzkz yj dade
9" o sH PC, © MW (ls d tclz | d3ts123 deldflsly] telple Hikatzd td d dztR04fn)Iscad@Roadde(
9 Cslstster A ftedo jHj da His sdzdzd Is j dz! dz" J§ H Odzdz"
ftoso tsHd ZOM! o Mtstslse j lsiflidzd H the QflspAHzGTEAd 7 dzQdOB
RMMdzj Hiso Odzd j Otztes ME G fgetesd j2 2 WioOdzykzL MStsets
] jiedzOHMEBEH) . b6, tOBSISO B" &ZO fSHHJ] Y Od
WizdeH O3 dzls Odz! dzr = d Mfdzj B3IF0AdERY) (dif teitstg f§fisd 2N C B |
(f totsj C-B3-101813. 2
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1J¢01¢ 1. [RurH ¢fsintfts
11. ultots jEdli§OL H to o g Cifflsdj ptsig HRd dzj dzd 2
{¢BOLHEBdUd MEdj ¢ dzQdsjOeii@tsjts LY/ A3 dfjtdjfm fls Oo dz
WHBHR MH o gz Bd Yy O3 Mmls tets  ,dzc uizOH s IsiZidig daBieafty -
{MeXig}  dMeXfz (B iy ¢lstsdgr B sOdzdzse  dzOR tsH W Is Mg}, ®
SBtOLEY MoawLd BiyxHk M2, B, sOEewgdHzy dk &@f
I W H#MXg} O sy Oh j oMmjets Wodwelshmwd ds scr@dss ¢ - d2sz
dL Clstster 7 MewL Ode f ISt g Oisay A3 @aizh © )iz, Is Baizde@
Colbtster 2 o dMOdz CIs0OL H#HEH X1 Is SR odyj LIsGOAr dzOfn
Ol sBOBd 3 s OdzdzO® { sxizdte jOazsilz ) t5C 14 O tHppdE® 2( efPdzlsqzO Y -
CststoHddzdtotso Odz tSHdzdd3 o dzj M dzdd3 Of d ¢ OdX? dzr €5ts I8t
Bsyjls B! ¢ O OEts cdO datfjug i dRG U j NS 52 ftodosH T,
[{ MeX'g} X%]" ( 7 O tc OfHisiARes Tz Mo, W)  d dzdMeX'1} X3]"{ H &ty Ta).

[{M X} X" [{MX),} X2

{dimzds G OE d3j dals M ls MGG BMPX'FKH"

[ v BL dOYj dedY odzlste dzdedn o dzj M ded B dz
dslsOydw z jXijot@z Is tasj@igdzd 2 dzd ¢ OdgH, Mo W L Odzde’ 2X2 fy
i o dzfd]2 CzdcOdH, MmewLOddzr 2 f) Olsdsd d&jls0dd
Befmisd S sarodgls jetdd d d3j dzls’ Bsckls BT ls!  feawL Odg

q Bj dpdEbi ded ¢ Ocdzh Wodew jsfw Of dC Odz dgr B H 2w XS iy j o
T OdH WodW jlsiw OfdCOd d &5 HdY HOddzScs U te
Ot E i tsdd ¢ OdzH Wo W j Isfw o dzzlstej dedzed o5 H kW  fsfyj H

o 52 MlsdE®@mis j dg’ = Codf djSMse Gt Hj dve Ishw
fedteHO o) sOddzO J dzg i) dHstides daEpls, olzGhy D L QB A L
&5 s Agpdz © zdzOfls j todz” dsd MC j dzj Isdz” dsd * qizts € b6 @ s HzOeisd j
M-Mo € dzOflsjtedzr B € ts iz, B &) O &O d ¥ dets sk § H ) 524 oG
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[52]. Clsd BtBdlsOdzd, dOftcOo dzj dsdz'tciOlAs Hl Rk ~td jdBjtEd
Hokryj sESIMM (24 suC) . t OLdzd yO d&iqHE or Mmhj
Mo tsB SHAgES2] C Zdzv tedz” di3d (tCfc g Y Is O fipks B sty dzes" O 0  dug
fpzh j Mise se Odzd j 2 dz@fgds j uedtsipdztsiigh Bs i A ¢ 5 jU J. ez P izt (5 dz'
steB lsQdj geRsc R Is s EHOdzledgo fHdlIs € BtcOL 59 Odzd ®
fMsHjtey O df I 19 Mt 2 st o Q dzdy 20 o tizg fipkz d2¢E0)
Csltster | EZyOflseakzs s ovM-Ms[B3f O LytdavO diglfh jifrplsv6l B @) tzg %
Cf dzj S Mtso MlsOdatse  Is W BHsE I O ldstfufddtsy dA' 23ds &G, dzw B t
MsHjteyOhdy 14 dqdzd 16 sua@.

a) 0)

t
1s M-M 1 M-Xi

——— paspbixasoume

12 paspbIXAA0Wwmnx opbutanen

dHeprua

— (20 ME
il s) M-M

CBA3bIBAKOLWME U
= (16 MEs) M-Xi

% %d(“ paspbixasiolme

M-M
cBA3blBaOWMUE

aig

M Xgragment ML X

12 cBA3bIBalOWMX opBuUTanein

MXs (Ca,) MgXy4 (0)
{dMzd2sernj B0 sdj Skdvied 7 SedlsOdj?2 HEY 6CIl50L.
[{M 6Xg} X%] [52]1d B ) 6X'p} X°W[53].

12, 1 i tesd3d Is OdREdE QI f diiddChirflsd] felg" Hi d dzd dzd W

{CIOL Htedud MEdd CazOMIs tedz” § ¢ &BY iz NifpTa(Mp,J te
W,Re To)w o dzw ¥ Isfqw  ddels toj Mdz' d3d &0 ¢ EfisiOdR o Jeftalize] vatf @2
o & Vigso s 2 Mlsdz@n ls jinsdeHY dzj dzd 2 o hdeso desds S o] H
C zOfls j odetsdf “wdmQdnjlsswh j | otej B, dLbEyjddj Mmyjs!
Mos2Mlse cjlsjtesdkjsOddduyincds ¢d&oOmlsjtd ° ¢t
s HJ dzjQegjts Hztzd Y O¥ lsfws o 5 lss sTsEsd is O dzdzd yj B &R H )t
tOLodlsdj {ktcéts ©OLHj&O ¢ &OfMk,jtds?2 Sddidd OF
fsdzzyj dedvw Y kdl ydtsdzOd: dr = B0k ted Odzss .
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121 ulstetsj dzdj G jlsj totsd3y Is O chgisfjurj onjdd@d X dzOfmls j to dz’ A

dlstetsj dedd ¢JIsd tetsd3j Is Oftlizd Ay §%apn s §s € dz@adzot€ dsuiy
BB sOdzdu@Msyi ftodmizlshlse zvwisi jHEOMME)EXEI® %] dzC
d dzd MgxNI"QeX'13 X%]"1 Odzd ydj daj MStsdz' Cdn tOL dzd ydzr 7 Ols't
ftedotsHdls € oL dad $ digy olsjOcddxfsits fry i D3 | toogjdls O dA:M T} ls ts ¢
fkzh j Mise®] & Litsdgy @O dz 0 M2 1 {fiflste O-dffip " d a3 H dzv
ofjn Gibjtdkjlsoddzduyj MSdn ¢ d&OMmisjtedsr n ¢ sd3tf dzj ¢©
fs tBhd& f sfisiudeydzo | st ¢d didj s © izGofg(d ds d3g tedz o .

1.2.1.1. AOLT Zjote]j dzw

[ OmMmd3tsfsedtdss @) Is Odzdzd U MS Ak DOL d 7 556 3OO dzd
Z J otcjMoeQs), f toj HMIs Oo dzzClds OfNs#dE2 Mo W L Odzdz” | dBj Y HE
BeMsdCI0Od C¢ jdafciOayy sBtOLEY Istojndjtedidze ¢
(1t dMmBYzth 6 s d3ts d3J Is O dz@dzQ §zif& OB B dzOV  ff ts dzd 3 thdz@ v tc f) ¢
COdOdzr , o Ctslstster j dsy jls B Is' “dinklsy @k jOdds detisty [
Nm. stddyd mMsets suC o HOW Fj gl Gardapdzifzi ols { dor
sls 19 Hts 24, , tsdBHigo HIPRZP4(sjulAvdadgiw & Isfpw  dzOd B tsddjtgd M
dzj dL 59 OdzjOdlg e dfzd d Ols 5 Wte@s (QUFI s TAEEZR 09 9,888 tc OL 28 |
CJlsj s3] lsjCizDdiasidmME W jj@% OB E'CH G jlsj tots i3l OO dzdzdsts) fy
f sz f tetso tsH dzd ¢ SMO2REQsRD=S2SH,810:RexSe xS& (X = 0i 8), Mo2RexSesxTex
(x = 0il, 2) [30]  MosRwSe [31, 32] rdefStsltster 7 M5y Hddzj dz
Mo j ten § tots o tsHodf il &1 1 tesdD MdzRex®es [30]  MosRuTe; [31, 32]

\
i r
% | A .
‘m %
. J .

L

t d Mk s &Oc dyjlsdrd Sdsjzlisf tots d3j Is O dzazd YJ MRS Qs OL T Z j o toj dzw
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1.2.1.2. tddRdBBdjo" j] BCISOL HicdMEp ME ddej €dzOMIs j todzr |

Cs[{Re0sS} S]] StedMmlsOdzdzdL £ jIsmw  of ffjtedsd)ls ts® dzi9ls
fsdkzdBjte, o SCtltstetsd ¢ zOMls | Ot SidiEacodsjjdzlsdf difed
flj 1o[38]. s ZOMiIsjtc fptsj v &aREad ey dls 24 sul, yYbt ¢
dzj MG O j dedzlz® ¢ j AR d 4 SRAOCH}. Hitdd® o {dzCBRBEPSS11 C
dL o J ttQidz0 dzts clgffrusld H dvddj (dztResS:1, BaeR&sS11, EleResS1) f 56 OL " 9 O |
fMed Hded i ©RETEsEsE dadjv § o d d3jjtefiRs S'de® @, O &ss1Epds
GJlsj tetsd3d Is Odzdzd y J fifges jistolgf dzjdxtadnds § te dzts o3

%wﬂzif«%
50 %%f
Rk

{ Mk sCt Oc¢ djsdeliz ¢ BRe®sSaCle,. £ o j Is 5 oREQs ( Qs He:dBe M .J dzlsCl2 ) |
(Ld dzi[3% 2)

At OG 3 dzls MstezC skzter i sdzlz Y J dpre2¢ H dgw
[ResOs1S€14S€ %S 2.CI1CI1F %] , L 5B o QHTaXiE30MzE tolz ¥ jOisfsjdsts o o t6
Mistclz CRePOESRClad A3 J Is H b Ols tsdf if dag ¢ tc Iz ) H atigvls | tc d3d da@dif' dz
H adpd3ts ) ls JdBdS aizts tc dizddial ¢ Odg9 , H tolz ¢ 5 d3Y i) bzizdgsq jto d3d dzalDdip! dz
H odl d3ts I Is B ds~odets td ddgddzd ¢ O dged o Istste T ftcj H c@@rd QYls, H
cOL dzdyder 7 Isdftse dzd ¢ OdeH dzsets tsCtelzy jdedw o € Ot
tcOL dzdhydptsmls o © W HO.

] Csix[{ ResxOsSes}Cle] (x =112) Ke[{ ResOsSes} Cle][{ ResO2SeCl} Clg] Wd ) getst €
fsMis Oo oAff Gisls 2Bz ftod o9 j Hj dzOsff toHsE[tis dedzcf{ldsj ozf Lopksjcc
CzOMis j todzt89fs WH B bkilsOdase dzj dzts, L Ouds'tsi Of) w Z & P oz
{ResSelCle]® His +5 30eSd}GIdRd [HO@CHClel, bk dj dzt h O Isfwi teC
Clde d3j dzg' " j 2 TSpMitMj dzd |

lted LOM M jdzdd B tsdzjRpdz@godis LR(REOEjHs Olsss dgigds ) dzts
d L s 3 otatmfolRB03SE}CIl? dd3j jIs Ho O o tsLQips xS BALaf 3ts d3gs ) d
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5CIs 0! witsQ ) iMs dzts s (¢ Cretifigzaf s dzs y j ded § . & dz0 dzts ¢ Oy iz
[{ResOsSelCld o 5L 3 e tOfe sBj@fhyj s’ ! dzj § s sazdas @ &3
d3j Issh stedd Wk dC yd t dsitgundiczstsedsp DS f S OL T o G Is
o L dzjtecddClio§Q BY. Osty tod o s HNG lsizj € dglef Octls ™ jRdifs o d H dz
d ¢ Oz st H g dzq 650 OdRig IT dzt€  (OrsdeROjdsizts |s th) G izl € i)
{ResO9Se}(PEL).Clil , cHj ddfEOdm] sWPEls] dz dgs MowL ' o O
(1 dmBPBH. dolstste” Eklso j tefHEOdERSY | dagdistsy & dzOMils P ks et o3
BjlOdkkss dfstyjifdio’ j §OLO0dk]lser Oltsdss dj s
OS82 &BsHj dzd Midfils®odyts dsts & , @jlle@tarzoq 24 e L O dzdz’

stesdzy btcets, BT dzd f tsdzlz yj & O Ishol Qs SeiREHSS d it
[{ResOsSe}(PEt)s* Miste ¢ Odzd uj MS d &3 dzd ¢ Oczh Ogd 0.5 o e @dz
MsjHddZPEHBRE KB sOkzd&zO0 wOLEfsteYHsYjd 5 BhJd
{ReeSa}(PEt)s]>, m tslsw  dzOB dzs H O sfv  dzj S slsster jMitslls dzd .

{ Mk dBs®lstelz C UstctO®zig O-[Re09Se}(PEL).Cl). Ao j lstso ts2Re € it dz0R ) ,
( € sted yddg(ox J2dgl0l (21) J, dzd Rig" fipd) daf (2 d, ts" 2 ) .

} sdzlz yJ tetel § 2O0Mis j todz’ 2 Cof{RezDsiB@){ )] (x = 112)  dleikd
Isd § d ydalzaz< IsHodz'H ted yd ME d - € dzO M isQsliXele’ A IsAotipaB ¢ dt jtefthijasoa!
6. 1sLdydd Obktdss &jlsOdk&zd o MstkSkkzeOl
dLsdi3d tedz" 2 MtsMisOo { s deizta)jj Higdf iz H thjp W[ @ixdedM O M
f 60OC Isd U jihod Mzl N ikt ®suj dzd jiS o 4O jM MW
{ResSa} > i {ResOsSe}3* i {ResOsSa}* § & d3dzj dzd & M @w ls@dztsof ko j dzd -
¢ zOMls j to dE@s diue@® 1)
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° @OCs
® Re, Os
® Se
CoO

{ M Gs&oc dj ds ¢ ©dhls 0 ddekiReiPeBROH ML S sk

Ad Odzed H dz" § C dzOMls j tedz” j BusN)S{ReYsErj( CNyy] q
(BuN)[{ Re:O2Se}(CN)e] MtsH jtoy OK0], 2L OLu ¢ dn ndstedHdz j
CdzOMmls j tode” 7 § B dzj § fivs M =ik 109 tc >p @S| L t§ X[ 12 O 1w, tdr) Pdg ds o
BjlsOzd&zO o (bt WOLEZfsBGYHEBYjd 5 BBNMNJd f
@& dzOmls | tc dzts BBOXSIEP* MfRsemtse Miso zjIs ko j dzd yj ded®
B sOdkzd&zO ) YyqdOdzdH dz" B dzd ¢ OdeH OB, ylsts 1 MiCastsH C
2,10 HB 2, 0= d0,2,108] 2, Hdysslse j Isflse j dzdzts.

[ dzw EMmlsOdetso dzj dzd W 0 & @ g3/ tdsd@iptes f s fiptdn ls f
(BuN)J[{ ResOsSa}(CN)g) L ZyOdzd M fsdgsh+ s ¢cft MifJ St
WHEAA40l. 1 fsdkyd ddsd cf 7)) MdpQ & detien O Azt fyf i Zrdas L
Mslse j Is iy aftmkldtefGdets dzj e O Fdy =iz c© dzOB dz¥ H O dzts fiy
slsdetsh jdzd J A3 ddzlsj dzmd o etz B Bl @ O1 ,d @ zGidd®» M
ddzls j dzfpd o dzsgls B s B dztbh j dzed ¢  dzls § dzig o digssints j R j \(igidsizt
MtsH j o)s@Refdinsd3j O o HOO Whp O Bsd M j, Yj B
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Re
MmpaHc -
Os
mpaHc
yuc - lyuc yue
|
W "*"‘.u.‘“h-‘v v Sk A A y ! L"- - L

......................

110 108 106 104 102 100 98 96 94 92 O
m.Aa.

thhedB® cft MfjSlkt € dzOmlsBedalaK @)Y, s i3ff Haple Odzde {2
rfaf.

1.2.1.3. | sdzd edadjt=iB g SIS Q@1 Hicd yd MSdJ € dzOMmlisj tedzr j €t
1 mJ d3ts edzf[EsHB jddz © " J CdzOMmisj tedz § Ctsdzf dzj € fyr
MtsH J to OlS{MosNBIges  sL dydd OlstsdiZts d3d Is O dzdzts © )
Cted Mis Odzdzd 4 MS d A Isfipliz £ EsEOENDIG@OH)e] L Ll Hiftc j 8 @RjMmis sW
a3 Is O3fpdz M)dedg ls O L 6 Y4B].i wtcj H ded § WIOMEdzGBW CUedff W H Mz G €
2,828 ). {00 fipE@syHdEdYM o T 24,1080 Litsdzj 2, 125

I i H d dPaBR[{Mo sNbIs}(CN)g] [42] fte j Hte@fj ) ls & PMizdtO oMtzr 2 |
Ylsts sae@d MW mdgij H{ddsfy § dzd W d3d2 ME R fry i ldzs W dzdflzOfls | te dz" n
s dzd B H p[O6lsflsCs Mted Hdzd 4 2, 6 7l (NHLCHR)d) 2, dBR s BFw () { |
5B dzOtelzy j dzts dgj Bisdzr 5] BkZHdzddzj dadj ( 5€ tSis HAZW(
(PraN)3z[{Mo sNblg}(CN)s].

Mmdzsted H dzr 2 C ®HF)sffoSNhIg}Cle] 2O oL HEZFtoj s toff §
SH st dzj € Istots dzdzl 5 B 5@ Lo PP NERNIO sNDIg)Cle] [43]. ) ted d L o
L Otew Ik Sitwlly] d3dztse s kZd3j dz' M O Ismy ifmdeMiH(dzj QB dizf@dgdl) Bldey
O MmisjsMidddits MteOo dzj dzd® M i BB sOdzdud MEdd3 € dz
o jddyde O Isfqw dzg©® 0, 009 , O fHtod ko jjdzdyj ded d

1214, | jdkBzdBH j deseor j SO HigH Y 6 ded ¢ &zOMmls j
Ke[{ ResM0sSe}(CN)s] o Ke[{ ResM03Ss}(CN)s] W & dzvv 5 Isfyw  Isd ff d ydz' dzq
s5CIsOL Hisd Yd iy - HCteolsQipQs) (UH@0]( { d f B)dzts €
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t dMk &0 &) dzls  § 5 dzdkefReddeB@N)y[#5.d A o § Is 5 ReVo (YU #eds 2)
(1 d N (2Md, dg@hyd, " 2) .

t OMmlse stcj dzdQiKe[{ ResMizPef(iCli)s) ( 24 SuCotHi o HtedMmk
ftodo SHsBldc OL 59 Oded ¥ B dzj ¢ ZKEH{REMasIBFKCN ] AR 263 O ¢
[49]. sted Mls Odzdzd yj MS O MstckzClskzte® M sNBBHf(BN)6d,L
COldtdpy Msdz o Ols dz' (O dgliEZj tEHAMAE M WH ot @ fifEIOE VMEMDVBE 1D fr
MiC Ed3j d h O Isfqw Ylsts MmowL Odets IfiisL i gisj de'rhdgtsdzd
dL sMmistelz € Is & tc dzts p[{RégMoSa(CNJei ldzZQ H (K2 4 [H]e § Xe O fiy iiNi wadzd v
Cobstesd MMmis@Pg dzvyldss 2@ 48, 005 | d3d dz' b §, Y J
{ResM03Sg}. v OC d QIO LBy, fMted H dzMijM L teOCdig sy tslisdgts 'RgMizp v
C zOMmisj edats d3 O W HEOMMIQSY W T Isd u M d dzf L gjdzvels
Cjbbjtosdj sOdzdzd yj MS sz (€ @Od@EYyBds Bz ¢ sif dzj € Mz

U OB dzdlydic j H dzd j H dzdMiM d WBQYH dpBs d5es d3j Is O dzdzdjus jaftidsj ds O dzdze
¢ &ZOMlsj tedz Qo S s dzj S MiEs

45 Hddzj dzd W su€ M-M M-Q o fr dz
[ 4 dadt=f 3d 2
CssRe0sS1 24 2,617 2,415 [38]
LisResS1 24 2,617 2,412 [54]
[{Re4OSe}Cl 4] 24 2,633 2,515 [39]
Cs[{ ResOsSe} Clg] 2H,0 24 2,624 2,518
Cs[{ ResO9Se;} Clg] AH0 24 2,623 2,509
[{ResSe}(PEts)s]?* 22 2,646 2,516 [55]
[{ResOsSe}(PEts)e]** 24 2,645 2,509 [39]
[{ResOsSea}(PEts)e]** 24 2,648 2,506
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Is tc O-Hzfy O-fHARp:O2Ses}( PER)2Cla] 24 | 2,616 ReRe) | 2,514 ReSe)
2,640 (ReOs) | 2,489 (OsSe)

Cs[{ResOsSe}(OH)¢) 24 2,629 2,532 [41]

K2[{Re10sSes}(OH)6]L3H20 24 2,616 2,529
Ks[{ResSes}(OH)e]L8H20 24 2,612 2,535 [56]

[ sdzd Binizdz B d 2

(PraN)s[{ MosNblg} (CN)g] 24 2,7011 2,7932 [42]

[{MosNblg} (OH)3(H20)s] L 2DH 24 2,6762 2,8095

K[{ MosNblg}(H 20)-Cl4] 24 2,6726 2,801
CsMoslsls 24 2,679 2,779 [57]

{ 4 dddBsdzd B H | dz

Ke[{ResM03Seg}(CN)s] 24 2,637 2,444 [45]
Ke[{ResMo3Ses}(CN)s] 24 2,667 2,56 [49]
CaK4[{ResM0sSg}(CN)e] L8H20 23 2,6273 2,439 [45]
Ks[{ResMo3Ses}(CN)e]l- 1 10H 23 2,6494 2,5464 [49]
(BusN)4[{ResM02Seg}(CN)e) 22 2,646 2,540 [50]
Ks[{ResMoSe}(CN)e] L.8BH20 24 2,644 2,530 [51]
CsK[{ReeSs}(CN)e) 24 2,6@ 2,413 [58]
K7[{Mo6Se}( CN)e] L £H 21 2,6656 2,4565 [59]
K4{ResSe&}(CN)e] L5B0 24 2,633 2,526 [60]
K7[{Mo 6Se}(CN)g] L £H 21 2,700 2,562 [61]

122.eddzsjL ¢ jlsj tetsdzj Is O dzdigtsyjjHiptddjrdzcC2dzO fmls j te dz" =
1.2.2.1. Il " MsC s &Bf j cOlsztedzr 2 Mmddalsj L

[ dzv f ts dzlzeujj lstgdte s d3j Is © dzdzd wd M < d m d CEiRsd] s
C dzOMmls jidxdgr HAd defjfipifdiRdz! L 28 Isiqw B M dj M dessder d3 M dals
f sdzz y § de@P W IsSjfiddg' v d d¥jodggf2j sfpw o MsC siIsj i3 | cOlskztcdz
fteslssydesds toj OC Istste d dzd B fff tdA®fiplslzr m & pAofg tnliste df @zgfiat
sBj M jydoe O h d =~ stej B 2z J @3®Ozdz" ls § And tsdgjsistc d #4s.OB Sk
Wstcdzdtoctso Odzed e Isj ted3tsH d dzOd3d yd MSd MmlsOB ddzt dats?2 W C
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v 0O¢, sHded dL fitor' n CijbQPictsBygls ® ddgdzr e dé.
femisr o o jhjMmlse o CoalOttyjodm {OEHAPIADAC ({f tc@r BJ ¥
[30i 35]. CoOoydifplsasjydz » GtesHEZCIstse o tjoO0Cydwan Y
Mtstslse jIsMisekzs h drn B sOdkzzse ddzd tsMilsOs Isfw dzgj § t
sl lsdls: , Yyt MoMisOs ojlsOdzdstshissodd 2 tajOEHgis L
fsL o tsdzv j Isls of jSEEOWIsnts tdzj yj dzts yd fijdzj dzdzo MekM4Qez0 y j dzd

vOR B jIsjtesdzj sOdzdzd yd MSdd WOL"™ zjotejdzw, dLoj Mmlsde

et5j HJddzj dzd t j Oc j dalst g fmr dz
Mo2RexQs (Q =S, S¢ Mo + Re + Q [30]
MosReTeg Mo + Re + Te [30]
Mo2RexSexSe (X =0-8) Mo + Re + S + Se [30]
Mo2ResSexTex (x =0-1,2) Mo +Re +S + Te [30]
MosRwQs (Q = Se Te) Mo+ Ru +Q [31, 32]
MosxRWTes (x = 0,5, 1, 1,5) Mo + Ru + Te [31, 32]
Mos sRho sTes Mo + Rh + Te [34]
RusxNbxTes (x = 2,83i 3,50) Ru+ Nb + Te [35]
s &zOMmiIs§ tedz" § Cdi3f dzg S M d i s dzd oty BaE®D L]z o Idifs

or MsC 5lsj &Y J toOls(zuc@asds] affl edf)fzy fzd JC[iReDISPF Y B &2
f sdzz wpj das” MsC tsls § A3 | te Qflstdz totelgs@s gfdddealstg juded W d 5y d3d
(oL wisr & o Ieglte” palz@w M 1: 1 Q) f hghss C § tc GCo S Hstj 51 €
12 yRdhsorL d3j dzj trG et Hisds ey Ged j dzlstso dzj G tod o B1Od dz
M Hezedd MHj.tey Odzd § &3 MBI W

tekzetsy Mtsd 6 g degd af v  OpSeRe] B 'z f t5dzkasyjaz
o' MsC s i3 jcOlktedatsds Mddalsjst § ofels' Re, o Ofglsj As
Meslsdesh jdzdv e, t©jO0Cyde Gy ced@B? § ddya@Cigo d
ko jddljjdsfg ©®s@EydCraB T & s &sdj § kdv Ed 2
J{Resx0sSa}Cle] (x=1,2)[39]. ) sdzzuj dzdz’ § S zOMilsj tedz j € tsBY d
Heke O L O Mmudlb dr ©Ot ZOYdeF? SOOI e defii@pitiafH d |
58t OL 5o 1O jiad §vdz{BEJO:Sa}C 6] {Res09SeCliCle.

) tsdzd B DI IMDT dz sz yj dz 6 OC yd | 2dsez@tsB d '€ 0 O
OB Zdzj ftod ISHOISHPOj AR rRIa OB dzj lsldd ) d i B b L CH O dzdat
Mz O defsCt g © s Bl Oz i sisez ¢ 5 fsMisOo sd ¢ &zOM
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t 4 OC Y RePe/MoSe il ttOMYKER 4 tiodf o XH ddsts iy fiyls O detl eqdzj «
sBteOL MO+ RMo). CIsO toj OSydw MmMatsy O ) Isj &d,
f sdzz yj ded ¥ GBI B IsOdzdzd Wd ME d = L Cdad@dhlsjd Ay ond § )
fd dzi dzd v 50 REdzd EE M@ H d 515 dzlz Kel{ MaSe} (OCN)(CN)4] [62].
I sffils O dzRe'dzjRibgp] tc ] CReyd{dfifeSeMKCNY tcd o sH dls € 1 86zkz y
% K4[{ReeSe}S*%u(CN)%]  dzdK4[{ResSEs)(Se2)*%(CNY4] [63]. 1 ted uj d3 BT dzts
f sded ¥ § ded § Is it dstisi2tc Ots [z @ReQ difdtc  ;ysH dIs € SBtcOL 59 (
C dzOMmisj edzts e 5 € 5 HRZLSHCN)elBIMIs O © K

t 4 OCydm™¥d RMESS oL Wilsr 3 o (Etsdz! desdy tslsdatsh j dad d
dLer sSCtsdd KCN fted 750Au  H{HaMosSH(BGN)s|S[45]siE] tOQ Lytso
B AHE o, MeSed KQONcdo fH lsBtcOL 50 Odzed® Mmdztsy desets
Bedzj CEdzwtedzr § d Gosdzdditeds § ¢ dzOfilsj tedz" § Md H
xMoxSes} (x = 115)[49151]. wtstslsdesh jdzdj G tesHEZSCISBSe 6 OCydd
mMddzlsj L O. b dad ¥ J dzd j6 316 ] G teP izt dzdids M3 Mis d Is -
Mststesdzz 5B tc OL ts of@sdpdHd df isHgIIEHE MBS &}H(CN)s).

YOMmisde &3 Mdzz yoj &3 o' MisC tsisj BY jftdsidzngg dicits Cfigig
fMtsd Hddej dzd B O sy P dzdetse o o MisC d -H Widsgidfds dayjnls
( v OB BJuyEEE MeXdLE]" (M = Mo, W; X = CI, Br, I; L = CI, Br, I) d [{ MeX12} X6]*"® (M =
Nb, Ta; X = CIBr/l) f sdzz yOt Is o tfmisOdzso dzj dzgd jdg o' fmh dn
IsjtedBf ud MEdd3 WOL dzsy jdedd B, O IOCHJ Mddalsj L sd3
[65i 75].

Vitwer § GJ Isj tetsdzj Is Odzdzdtsudzffrrizidigi @ tzsdgririyise] Hjtiepd O o
(EtaN)2[{ TasM02Cl12} Cle] @ELN)2[{ TasMoCl12} Clg] B' dzd  { todetifpjsd@dzts o o
ndzstcd HisSe s Odzls OWO o Lyl Hoj difls j(R dtsd3j Isted uj MS d
ey O¢Cyde M Odz¢ d3d A YNl P te de O AOPNBS dack2b]?2 t J OC ydt
fMd3j M! fosd 90WOM Oz He B2 NaAR, d Saghd) s 9 dsiijetc
GdlsjtesdsiIsOdzdzd yd MCdd ¢ dzO M Bg0hdm Qi IsCottsofeRtabileier dzts diz
oM  [IsHj dzj dzd j TaeChiE ©®is § 50 SH d dzts ) 2O S BROlts
[ Odzt dzgj 2P jj ®©OLHjdzjdd] StBfdjShses fsetsHdd
fMsjHddzj dzgd 2, Hd&v Lltset § f tENG) ddzdinc o & © fiy lso
ftesdMmnatsH d izt B tcOL BNR{EuNMoClidlklnls O @&zt szi HEzs b j
ttOMlseo stc©  tod o tsH dEEN)[{TasMoEI1gOle]. s Odzd ¥ (
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tj OM9d L Of OW dzdzis?2 C o Otyjots?2 OB Edjsmils @detsg
MoCls d WCls Odzt dsd dzd § d3 o AlO/M&L] z@d 9 sH dIs € VMmO L T«
W, Clg} Clg]™  (x= 1i5) [37]. & 56 &zOfdats H Ofdaflz WRy tistpOffigiizO fipff j € Is tc
f sdzz yj dedets e 5 Mtsj H d dad dzd "ModhMeGIRHTKE') lsaHG B B G dzd ts dz'

t § OC MMM (M/M™=Nb, Ta), oLWIsrn o fMmbjandtdjlsttdy
Oy MG f tod Isj B j cOIsktej°C flsd o7t2H0d IsH ¢ 816t O  zg @
Csktstesj B' dZzs d H j dellsfd d6 .0y 1i§@eo(xC-dE6) [P S ¢ o stste”r ©Is
Y zOntsis O G trk yjecdid ) [Oodissts) datlzd Wdla ! d3j dz dzd § &3 s § «
fMddzs jL ©. uvOS, ¢tBsdijlsOddd\alNpsCHRCl]¢ domtsdydotez j2 I
Isd B3 § tOIs °CJ N@{TBGHHCl] § ed®C[73.0 | Mdzzy0oOd ¢ jts? te
WOL CdzOMmisjteds,p s PHTVLSERS tolz s IsM, § @ d  BFJ0 7BDY |
fesdmMatsHdls Wisttdd s ogdst d 3Migts H Jatp @akddeil? "Bj j ©C
MsjHddzj dzgd2 f ©OLdr 8 MshlsOo tsdy N ds@ipld j t dzr fts dats
T BOSSEteOw dd.

OB d&dYyO | jBjtedi Ok yujMSd) SSkOLHedujmMSd) € d
CEBEsd) kOkzduj MSq) OdkoOdscd, §§ikqlbuttzic s Qg dzk gzt §

#t5j HJdzj ded W tdJOGjdalsT |uj BB j el d
CsRes0sS1 CsCO:+ Re + Os + S 850°C [38]
[{ResO9Se}Cl] Re + Os + Se +Re€] 850°C [39]
Csi{ ResxOsSes} Cle] (x = 1i 2) Re + Os + Se +ReCF 875°C [39]
CsCl
K2[{Re30sSe}Cle][{Re 405SeCl}Cl g Re + Os + Se +Re€# 875°C [39]
KCI
{MosNblg} I3 Mo + Nb + b 560/590°C | [42]
Ke[{M0 6Se}(CN)s] MosSe; + KCN 650°C [77]

KMo3Se + MoSe + KCN
KMo3Se + Se + KCN
Mo + MoSe + KCN

K4[{ReeSs}S*%2(CN)%] ReS + KCN 800° [63]
Ka[{ResSes}(Se2)*22(CN)] ReSe + KCN 800° [63]
Ke[{Re3M03Sg}(CN)s] ReS + MoS + KCN 750 °u [45]

Ke[{ ResxMoxSe}( CN)s] (x = 1i 4) ReSe + MoSe + KCN 630 800A C| [49, 50]

Ks[{ResMoSe}(CN)e] 650A C [51]
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(EuN)2[{ TauM02Cl12} Cle] TaCk + MoCls +Al 320°C [36]
(EuN)2[{ TauM02Cl12} Cle] (tc O i f AdDBANaCI)

[{ MosxWxClg} Clg]™ (x = 11 5) MoCls + WCle + Al 550°C [37]
(tc O i f AdDBANaCI)

Nau[Tas-xNbxCl12]Cle (x = 1 6) MCls + M™ + NaCl (M/M" 720r820°C [76]

=Nb, Ta)

Nau[{ NbeCl12} Cle] NbCls + Nb + NaCl 860°C [75]

Nau[{ TaCl12} Cle] TaCk + Ta + NaCl 700°C [75]

[{ MosClg} Cle] MoCls + Al 800°C [69]

[{ WeClg} Clg] WCls + Al 475 550°C [69]

1.2.2.2. tjOCydd HjfsdddjtedL Oydd

td OWydj ¥ sdzd d3d tdfdia deysfrdy Is ¢ dftisdizizOuly diztfda@2ds J to
Cdsf dzj SMse M MR tcOdzjldzdy s T HONBY A Y o dzd®) t
oLOdBEH j2Misa ks s T odLwBO L@ j zdddizea @ O i ks &5 &t ji
qL sdd c 6 @daatzds jS M sdfodzjn j &zv s h difmw o odHj MEd

K7[{MoeSe}(CN)¢]lBHO BT dz ff th tzlz ugjjd® ¢ y d d Ke[{RID:BF(ENY s @)
yd Ooded misr a3 [6%, OWZY J dizv i sdzlz y 4 dzdq v Bsdzj ¢ &z dzv tedzts ¢
C dzOfls j to dzts ¢ SCaAK[RBY P TCHP AD B ZO dhf sdz' L 59 OdzO i
Ke[{ResM03Sg}(CN)s] e OfMmiso stew s Is o o 5 H KCN, 90 H ffstB Py EfGafddd ¢ d
f Oted & Odzd j§ tcOMmise stc©® { tod &£ ® D 1© dinifisjcHedtai#flisdP dzizd
Odz0Odzts 6 d Yydzts 6 s Mmd dzj dzdoHndsts dstic jo[(RGMPESHICNJOo tco SH §
ftedmizlsmMisedd KCN, O IsOCY4 HOdMz dzgj 2h jJ EEQHsd 9
ftedotsHdls € W SR oEad(CNl A LE[4D).

tdOCydwy HifbdzdditedL Oydd Sz RdsSalrdlf & ts - Sistm i
COMYy &zOo j§f B¢ dZBREAC s R0 Is ifly ao ] dedstEslc O 5§ @ tzg & C Is
fts ) Is GHREASHOH)] L SOH du[{R€cSe}(OH)6] L BOKB6]. MoSNbIlle L O d dsts H jfiP fi
KOHEY j o omsHdsd tOfls i j{MogNbEEOE)T fste I 681G [48]. O dzd

1223, uB SEEazOMNsjtdr & WkOc k] disss  d&j dz h j 2
[ jdzj j tOfjdedesdglstsPEzsH sds MddzlsjL O o dzw jlsfmw
Bjdz hj2  dgz$ dzjs@aOdztffddsid MR sH s §ted BSdjj ddL ¢
fesflsr & ojhjMmlse ddzd 18Q daO@dialz R 203fdstEso jof s daes Rz &1
Hdz'fnd dzls §s@F Is Odzdzd yd MEdn ¢ zOMis j e @Y & q gt ftse | j Ccly
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CelBf dzi CMr  d3ts dzd BMORHEPEL)f) ChFISSO29P78,[79]B ' dzd ff sdzkz Y J dz
o ts M ls O dztMpIRCHEEE)(MeOH) ] , sz yj dedes ¢ 5 6330z PESL § t5
B4 Is Odats dzd 34 MO ezdzdlsuij 19t Qleyf HstAOWlistg @l 2 ¢ s BY dzj ¢
(WeSe}PEt)s] B' dz sz yj dz § S[8B OS2 ¥ j BjssHJS |

123. [ jlssHr &sHdWdSOydd dzd e OdzH dytsg 51 (tsif]j tella{>2 j dzd W

[ sHdWJSOydw dzdecOdH dztsets tsCtolkzy j dzd W teds o & eiz@ 15
teOL dzd ydz' &3q . (idfMsAsjsh Oy W dz' L Iz § sfw  dzj M€ tsdzn § dzls jsif
1) GdHtetslsj ted3Odz! dzr 2 Mmddzalsj L ; 2) Msdz o0 slsj tod3O
fosdzdcPEHOY JSOYydy dzdeOdH dzse s tsCtelzy jddWw HA
Codif dzj CMMtseo dLEyYyj dz20 HBotsdz des f sHtctsB dets, 5 Tt

) OB " J dedigd Ro diglf'c Odzn 5o B " dzENbIg(OR)’] (det] MHEiMRIC] {
vdlstetseo Odzd j M j dzsydetsc s to O Obtig)®,  fip St § SOOI cpsH
= g9 fedosHgds S SMOYHJdd* © dzOpB@H)dEs®ss L LBHs d3
I L Od B H jodtdiHsecis  [EV@ENSI®OH0) LI HKOH d § shdzj H
HsBOQodzjdzgd j 5 dL BANBISfGcd KGN d l§f Pr me{tOCad s aaBdzdss ¢
(PuN)a[{MosNbls{(CN)e]. [H dzsfls OH 2 dz¥ 2 M { & tPEN){MdsNbEHECN)] dzd
L OC dzt YO, s [{MosNj@YeliddL e’ SCO KOBL 1d OPdiisH j 2 f
[{Mo sNblg}(OH)e]¥ M HCI f tod o tsi£d dis B tc O L g e3P blz@HZAASO dzHiiEsjcHE] dzj
K[{Mo sNblg}(H20)Cls] ( { dMz dats &

“Mog ,Nb |,," + KOH / H,0
1 80-90°C, 24

[MosNblg(OH)gl* KopuuHesblii pacteop

H,SO,, pH8-9 HCI, pH 2
KCN,
Pf‘NBf

[INbMoglg(H,0)4(OH)4)- 2H,0 K[MogNblg{H,0),Cl
0CafokK Mo :ga,nz,oe(z d

KOH, KCN, Pr,NBr (PryN);[MosNblg(CN)g)
0cagokK

t dMze&sh j BO LO®B " jddw odsh ddn dzd ¢ OdzH 59 Mpshiblg} [421z0 fi |

ILOddBtsH | 2 Miso-dzff ¢ Qdgy #z1O czez[Mis sl 0ROB] d Pl o
Oyjlstsddosteddaj tlsdzs? Olismy jtoj f sdasiEs © SSe Gdg
ndzts exfafsts d3i @EBhE)[{MosNbIg)Cle] [43].1 & dzs  f 5C OL O dgilo sNblISls]¥ O dz
SCdMmdzvy j kMY dzO o L KENDIS@)? s B 8 O H § az) dadizisdss o o
(PhyP)2[{Mo sNbIg}Cle].
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I toj ORReDESe)Cle)¥ d [PBwCle]?f) RPEt [ [ Ad GBLOL Lzt
s dzipts ' 15O a3 ', j20OC  yOfMmisdudes L Odsj M j dzdz[3g]. s G dr@xf !
Ists ¢ te,do O d d3ts Hfj [R&WBESHICle]? MPEE B dz Y sdzzyj dz ftesHEz
L OB " Jsdzpliziy O-Hfg.09Se}(PEL).Cli) , ftod 1 Istsdy fdegdddsyls d B
Mo w LipdDls s &3O dydizv s iPzPiAs & @ gy H s P E tzOfls j dB@Hddq d [ {
[{ResSe}Brel* 5B teOL Iz6 Ismw yOMmisdydets L Odsy M jdedze’ j Wistodsr .

IL Od &3ts H j OsfjResOgSe}Cls) NACNo tOMmiae@d jod °82 0 Isj yJ C
12 yOfmtse, M foMdzjHkshdd wOMlse stcj BNl R g o 1B tSd |
5B tc OL s BONRE]L ResOsSe}(CN)e] [40].t14 OS¢ WACNJ Co[{ ResOsSe}Cls] o tgjO M
KCFSOs ff tod X3 Isj yljed yE@fftsiydzj Hizs h jj Bus\Ni @Ddygls deds ]
ftesH S Is fotc cho HESHIGOE 59 O dzdBEuN)K RedDeSef CN).

{ j OC¢ Oxf{Res0sSe}Cls]  QigH Re:OsSes} Cle] fte O ) isatip@H (M = Cs K)
ftod °A 00 Isj ugzd udipeo sHdls ¢ fcddkzeitd SOdGPL k6
CqdHEEES NS CHREPSEOH)] dgK[{Re02Se}(OH) [41].1 ted =& e Odzj ¢
otsLHEZA] atctOHNdst® B {BesO0sSe}(OH)s] o ' f OH Gnjsly H d dzjindzdns O o
[{ResOsSe}(H 20)3(OH)s].

124. [BtcOL 8o Odzgdj] CttteH ddd®y htsdedzdzd o ptxgd &Gisw ez -
B Is O dzdzts o
1 5COL Odets, Ylsts cgisf eisdizy s Ok s aSHCN)6® d

[{ResMosSe}(CN)e]® f o o s IEOE 59 Oded® zgtso ' 7 Isdftseo S OE
CBRsB] sOkedUj MSdn OdMditsdzzy £ dzQiPdgvtaidd dfd  $3ts B
{ResMosSs} BT dzd ftsdzzyjdz COtCOmdz j € tststcEnd dp@di'd ts ¢
[47, 48] s &zOMls j todz" BMoSHIN|Ez tc[f PR tclzjls ) Odzdsd Oy dz
Csdstf dzj ¢ BoggfCPZn | Mzey0O] yddf o ks fwdotsud
{[Zn(NHz3)4]s{Zn[ResM03Sg(CN)e]3} L 80H CtedMmlsOdzdzd L 8 h | cisjnte dzd adzfm §
ZOL Zted o (0[4/ikz dpsXdzdz” 2 MbtkzSlsztedy 2 Isdf R OwLOCLk
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t Ofmiso thiss | @  d&J) dzd(W8 O( Bdz) bk Ottde Odzd HEB 5 dBdz
CskdzOlsdzs? Isj Bf j eObkzter , vyt ftdosHdds € 6B iEC
0,15 ¢ (2K%Re: M&:[S&52:42:18:8, 1. -ijf jSdstej §tod izl
Ctsdzj BOded CN sz {209 dld2 G asGzj@iRidegy 1612, 2176.9
{ OfmMydls Odzdzr j CoaReygMdzei®Ks (az'C, 4.59; N, 5.36; H, 0; S, 16.32.
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CCiY j tod d3j dzls O dL, dA7N, 52Qkz®20jS, 16, 51. 165 HOdzdz o3
Q) d L sMmis te NCASL Iz tefeRsM B:Se(CN)s] BH20 [45].

2.2.4. v ( dzls j 4P)s[ReRM0oxSs(CN)g] (4)

atsj HR) dzd 200 d3c) tc OHipB, o tsHoty Bf O dg'is did® € Idgeih 2 0 0
10 Bz o tsHT , fsmdzd ud et dzj d3j H d2j IATEE(4) oS IsfHQ HAB d
Yy destcdW¥zecdtetso Odzd j &3 JO Mzt fidgif tsdzO L 588 O0HH B j 86 € O
WoL®) , f seBfdeiddzds j B j tOlkzte MY Jj°CPdzdy Bl zO® & ks
f sdzd d3j €@ " 0 ftotso j HY des MMdzi Hts9 Odddel MdptSHBEDe O
2,8 :rRsMiG Sledsj f tod iz lssfigls & 0DIGCI W)s_6MT107, 995, 756, 721,
686, 522 s( Mtstslso j s B S f tod Mz ls i CBLEN; oy g " U
M ]: 475 (1238), 483 (1266), 8CLAHLRGEMES |
(%): C, 46,50N, 3,19;H, 3,06:S, 9, 74 . G CMf j tcd d§j 4R43INIB 3824, B.350 O ¢
S, 9,53.

2.2.5. & d dz(BuN)[ResM0S(CNY] A DHKB)

utsjHdda2izd j(1(00 ¢, 0,68 dEsd ), tOflsst
sk dd Stetsor o Odzd ¢ H s BONGHY IZd0 € dlzj dilz, aigDEtsst©)
9,6). | {fodzyjddks Mdj fgisH des@iPs ERHeERdspH] 25 11.S O

t 4 OCydtsdedzz s M3 M’ Jd3jfHetf didEzdiOfs@usPo Asdg BY j 6 Ols Iz
SBiOL 59 Odzd W s Gu OEz’ fods P ¢ doj @B OL 59 Odzd | [ T3 @)OE &
SlsH j dvdd dzO0 Wddz |§t©ffistels oS | dadpsests §f o dir 9 Odz
otsSLHEA] . Il T o6 uRe, M2 S©4,0(:2,0 %pl. rigff j SIstc] G todM
fsdzsMO: P@MINL 5 MdBCul ftodmizilshlse k¥HsO; thisdztlimh* ffbs ¢
H)]: 495 (425), 452 (375), 807 (14Q) Oy dls Odadz’ j CioNda®aQoRdf8,Ss (2 C,
35,7;N, 5,9;H, 6,3;S, 10,9.C € i j tod d3J dzls O dT, @4,3jN, S6¢HIAA; § 10,9.ESK

MS ® CH:CN, o tjyddj tj ¢ dims b ReMpSOCE]EHaRH BH:CN)Z

(4 Sy . 706, 24, BuN)DRaMO.SHTR)H?, 24¥ My .( 782, 85,
(BuaN)[{ Re&sM02Se}( CN)4(OH)](CH3sCN)? (1 Sy . 798, 84, tc O
(BusN)2[{ ResM02Ss}(CN)g]? (( + € fytf . 916, 99/ t5deXintayd flsDUALZ 9 9H dzv
f sdzz uff glete j ¢ tod Mils Odzdzd L OYHJ 2 CHIEN.] H v d2) dspOV ( ud Mist
ftsj HddBjfdmiise jtoy Hj dzO HOdzdz" 53 A ¢ .

2.2.6. 1 d dzlKi[ResM03S(CN)] A £OHB)

{ CteOh j dedzr 2 Oofipdsrods teBhp M df Asfifydzy o WHEPDIH]CA@ MY, H d
MsHdteydls € azOMmisj tedz" § 1§ thisHeddzy dedseCELA ts Ig(t8der Gdzd
WeOCydy GHjdv"dd d kfOtdeOdd &O oSLHER] HE
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O stewdzd o 15 &z Oyjlsdadlsted d&zO. KSEN off st y f
Oyj stEdPiste ylsts HtedotsHdds € tBitOhtsH Odzds).dzoims tc
ftsdzzyj dzed v Bsdzts$ ted fiyls O dzczts B te O LY ticod @ashHH fiFw  Hijcs' te tsth &
osH] d M HKCBI@Y Rjcdgp Odtzd HB GBI JdBO o 5 didz, "
CtcOffdatisd ydzj o' 7 Ctod mis@dzdzts d 7 fHis j O ot AEYfgthgfy d (IS2OHRE) . j
H dzCeNeH160sKsResM0sSs (%): C, 4,48; N, 523;H, 1,00;S, 15, 93. € ¢t jt
H O dzdC, #,71;N, 553;H, 0,89;S, 16 REHY j Olstej f tod f)lz IsBis o Hyjdis
2102CIN) . 1 Cul f§todmizHDlsades tzdi g Bis480 (1736), 739 (565).

2.2.7. & d dzls | 4P)s[RefMwzSs(CN)s] (7)
utsjHddA) dzd 300 d3c, 0, 2 dBsd ) SEEi)ls ougjtewvidzdH t

dzj Bz tOMPICd st MM 36, 0, 8 dditsdzr ) o 20 ddz o tsH

Cstedydzj otsets BMORS O [IffQHHldz] ©ag W j dgw dzd Y J dzls to d W

ftosd3 o Odzd oBHB2 d MEkh edddo: 202,99 1L H BLrRRsM T @ € b tc

fted Mizlsmlse kzs KBr, § Hpis#) 2052 QI N); 1435, 1107, 995, 750, 721, 686, 522

(f sdztsfyr f PleRYY "Qifdfud Is O dedz’ | Ciodiz®iadPiRizN05Ss (90)z€, 51,04;

N, 2,83;H,3,40;S, 8, 63. CCMmt j tcd d§ SRRINEZ2, BH,j3,56;% B4R ESH-

MS & CHCN, B dzOfls! tslsted y O/ j(RiEP)ka{ ResMasSeHEON)g t3:CN)>

(1S My . 808, 31,PhPHa{iResM0osScR ONB4], RHEON)? ((+ € Mt . 816,

816,29), PhP)H2[{ ResM03Se}(CN)s] EHsCN)2(H20)2  ( + S MY . 824,30, 1
(PhP)[{ ResM03Se}( CN)s] CHCN)2” (1S My . 840, 29, e O
(PhP)H[{ ResM03Se}( CN)s] CHizCN)z* (1 Sy . 848,29, tc O
(PhP)[{ ResM03Se(CN)g] EH3CN)2(H20)2% (1 SMmy . 858, 29, tc C

(PhP)[ResM0sSs(CN)e] EHCN)2(H20)s% (+ €. 867, 29, w©OMY. 867,

2.2.8. & d dzls § &xMASR)] (8i 10)

I Mmlsj ¢ dzv dedzlz ¢ OBy Zdzz  2)OB)te zoff Bpafizc( (1 MOl jdpek)tdz] atad
HtsB Q9 B2 dzdzdz Oy Isdzd tgixd dz® ,d dzts © BOSBE  diiglf (tfedstOd Hff dzO
LOf OdoeaOdzd d dzOGctcjo9aOdzd © Isjyddedd 4 yYyoOmse HT
Yyomtse d tsn Oy HOdzd HB € tsd3dzOls dzts 2 distsiodgif Qi ic @iis@rfificif
f sz yjazdaspgisz dz' IsOIsj tj OCydd, ¢ tod HMlf@dcdL jsls Ofg B
o ©jOSydedds? Mdjnd ¢ tdnlsddiio dadulg it g, dzdy tetisis
Lsdazser B3 My delssd d i dats tdafsfeHsdoiiz dzeié opedts d3ff s dzlz
BOtsydzsets tOMEgEE@O- | MBRIPY ez Milso zt Is ff 5 dzs
Mtstslseo jsMiselzs h dj CtststeH d dzd tetseo Odzdzts G3ECNE detzdf W f dzlz
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vOBd&ZdYORtsH" d HOdzdz" § CQGHMSOZzQ dadjLdg) drlopsSiciPs j H d dzj dzd 2

[{Res 3V 02,7Ss} (pY)s] [{ResM02Ss} (pY)e] [{Re3M03Ss} (py)e]
) €) (10)
I rasH (9 60 60 55
¢ r 4ReMo:S) 3,32,7:6,7 3,8:2,2:7,6 2,9:3,1:7,8
CHNStecOMmMmydlsy « 22, 09; | C2150;H1,80;N| C22,71;,H1,90; N
(%) 5,21; S 15,87 5,02; S 15,28 5,30; S 16,14
CHNS C2195;H1,86;N | C21,09;H1,67;N| C22,33;H1,98; N
1 ¢y J tod d3d d 5,15; S 16,04 4,88; S 15,51 5,54; S 16,41
(%)

2.2.9. 4 d dzlResMoSs(etpy)e] (11 13)

I Misj ¢ dzw dedelz ® OBy 2z 12)O(8)te zdfj Gpdizq( (1 MO0t idpatddz] alzd
HisB Oo dzv dzd 1, 6 508 Cyelg isdsdi dsitsdf{HizPz@. ¢ B Z dzlz L O
sjujdedj 4 yOfgtse Hts 16084 B JLOfBEHo O&d YDmE:
C kOl ds? Isj s j ©Olker . 1 sdkyjdds j © ) OCyc
fstestk POdd Ui MSd, fodk 00dd ossHE2, {lsddss’ &
Yydmissls 0 § stesh QO Hisls o i daj wzd @20 ,H Oedzddn a3z y @ N1ehds J H
(13 sdse ZOY &GOMNO f steejy ke v JfloshEE D O xS
M jCeOr MelBdfizgdiRlshlsoks s §sdsh’ §s6dsh.
CtststoHd dzd totso Odzdzs BBz f dtod H d NG tedz fdij . MtsH j oy Ols ¢

UOB&ZYORtSHT d HOdzdzr | CQGHMSQOdzQ dedjLdg) dmlcodstd 6B j H d dzj dzd 2

[{RessMo025Ss} (etpy)e] | [{ResMo2Sg} (etpy)s] | [{ResMosSs} (etpy)e]
(11 (12 (13
I T oH | 25 50 30
¢ 1 yReMo:S) 35:2,5:7,5 3,9:2,1.8,2 2,8:3,2:7,6
CHNS C 28,04;H3,02; N4,67| C27,36;H295;N| & 28, 75;
tcOMmMMmydls Od S 14,23 4,56; S 13,88 4,79; S 14,59
CHNS C27,71;H2,62; N4,53] C26,98;H2,68;N | C28,20;H 3,82; N
1 CMY Jjtod d3d S 14,02 4,97; S 13,65 5,06; S 15,03
(%)
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2.2.104 d dzls j e MOSRiep)] (14i 16)
I flsj S v decglz s OB bk 2) O 5Dy @sked |, i)ty 15d digidaizc i
Oyjlboddistd &z@tof ke o] gtzd 4 d 0. | Hick S dif fkqo.
L Octely Oczd o flsj ¢ v dedzk® @B wezz, O HASE GezdzOGg
I sddso tets MY dictsPlk §d @ Gtoddd 0. ¢ bk L Of Od:«
48 YyoOmtses HEts 160Auw, o' HjtydoeOdzd ftd +Ists?2 Isj
s & jeOblter . ) sdkyj ddz § ezt C i @bsPdisitzdzts 2 € tsfipds
BinodkduimSd 6l §otsh O, ok o0dkd otHE?2,
AOL B OW YdhlsskO f tbislf S Is ofjtg Hrdjdae@zd w O dedzr d3q
s Hd dpdzdiB) (sMdetse dzOW BOMMO § sdzlz yJ dpdstsdst?  OtelgsHe
fctsh 5C. MYjCBEOT MB4I6dIadadRIsfiso s s 1 5dzsf’
metlse jlsfMisokshdj Ctotthdddtts Odds B HdiddyddL,

VOB &ZGYORtSH' d HOdzdzr | CQGHMSQOdzQ dedjLdg) dmisodstd4fid®.j H d dzj dzd 2

[{RessMo2,7Sg} (tbp)s] | [{ResM02Ss} (tbp)s] | [{ResMosSs} (tbp)e]
(14 (19 (16)
I matsH (9 60 60 55
¢ r 4ReMo:S) 3,32,7:75 4,2:1,8:7,6 2,9:3,1:8,3
CHNStcOMmMmydIls| &« 33, 37; C32,23H3,9L N b 33,73, H4,09; N
(%) 4,31; S 13,13 4,17, S12,72 4,37, S 13,31
CHNS C33,91;H4,03;N| C3357;H4,01;N| C34,21;H4,22;N
1 Oy j tod d&3§ d 4,31;S 12,84 4,23; S 13,04 4,44; S 12,93
(%)

231 sdzz y p dzdS st dzj CdsQc tSsififsdats o | ¢ dzOMisj teder = G sd3f dzd ¢
231. ) sdzlz yj dzd J§ Wislstst dzj & IstetsH t5 auN)s[{RedDSe}(CNSsf1) dzts o ¢

(BwN)4[{ResM0o2Se}(CN)gl

ABSlstst dzj SIstesH "™ dzO s ) REMEQRQs} ¢, dz@IHSI SSE({REsSQFTIOJ to
d dzd {ResSes}@FTO) i sdzlz yOdzd dB3J stsH 53 L dzj € Is tc SEPB)ts | I
(BuN)4[{ ResM02Se}(CN)s]  BluNYs[{ ResM0o2Se}(CN)s] teOMmilso stew dzd o Ovyd Is
l COyjfmbke ] fodkkzftesosHwh j2 fsHtyCd B' dFTE) Bt
dzOdzy MJ dedzr 2 dzO Misy S dzw dgdzlz® f sH Sy SCEZ. 1 COyd ml
O 9 CO0OyJ WEW, OEHESED | {csdg@OfOas)s duotctH tczc O ) 6O
SOIstsH d OdztsH Mtsj HKedemtdzd efy HViodettctRdg 50 Seri e
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Fecdzj csHdzsets MEtsSlsyd© d §tetekzy Odzd o tcOMmlse sto
{MOYHjdd]j CdzOMisj teds ~ € t5di3Y>pzj dednds o dz@ fotis'd s H dgdird
30 md € zdzH . 1 sdzlz yJ dzdz” j{RexMod8a}@AST P tecflz{ RpaMo dSedr@ EO
or dzd 30dzd dL tOMmMlsetstc® d MmMEkh ddzd dzOr devtsL th g & U Jf
{ReaM02Ssf@FTO d T-{ResM02Ses}f@FTO f tetso sH J dzd tslsy de § sdzkzyj d
fted 20 0o Isd yddzd #yOMO. Mdzz y O 4 H 5 tsdzdzd Is | RidMAzts G
({ResM02Ss@PMMA @FTO d {ResM02Ses}@PMMA @FTO),  tc O fRMAS(l = 350000
di3tsdzd Oyj stsdzd Istcd dzj (5 ¢/ ) dz0 dAPD dlad { fiste @ stz
CdzOMmisj edzse s Mdzsw , f 5 drjdzdy J teGEilyINMpAz@{dd) Jdd] offka C
slsy de O d Mz d dzd ZQReMoBEAPMMAQ@FTO (d  T-
{ResM02Ses}@PMMA @FTO).

232. 1 sz yj dzdj W slstsi dzj ¢ IiNBEReB)! ] dzQf JNGHPES®}Gls] ( B u
o5 HJddu{RdQs}(OKk)e] LLOH (Q = S, Se) B" d&zd Mmddals,
B4 s HIPL § 5 ZOMIsj todz’ jBUR)EESF@CIE Q = F S¢ B dzd ff 5zl
6 Llzdz SOy t6J O ydd[104] thff d iz plas &z' Cte[@3F] § S5H W
K4a{ReeQe}(OH)s] (0, 56 dsSsdgd OH,d2v6 QBB Jz' tciOdgts o@3 tW2dpd o
s wOmMlotstck HEB O dvCddf W BQ dzdsdzo HG j yJ dzd f3d YUPNHOJ
tcOMmlso stcOd3 H B OBu"Cdzd (dL Bd ,s58, 6 AR ) , Yls ts
stc Odzy § BEmMN)IHRes}Cle d dzd L jBdzl\)efReESs}Cl 6] sMOHC O,
SlsWddz! sStetseo "™ 9 Odzd d dzj MeOsazisk ts1 dzjOUAS tdf iy dizgts ® O dz§ ok
W H JjRQd (Q=S, S§ ({ResSs;@FTO d {ResSes}@FTO) ff s dzlz y O dzd , tytf ¢f i @ dztz
fdCsj,fR2d 3fbBshd {1 dj SChesWstejlsdyd MEsets MO
[ MO HJdzd ftetso sH d dzd gL tc OMls o Biul)g{ RS}l M s Hto
(BwN)3[{ ResSe} Cle] CslzCN (0,01M) dzO f SHFEB Y Qlzjdet d MmEzh d dzd
Ctsd3dzOIsdzts 2 Is dgYf | tif GledFHHETBE@FTO d T-{ResSes;@FTO f tetso SH
slsyde fodzizyj dder 7 W s dzj Qg gD, ftcd 200

233. 1 sdzEyjdedj Wtslststi dzj SlstcsHisea o odHj Mftej Mmtse

vOB Mz ssydz j (R{BSB@RIG H] P-{ResSesl@FTO) s dzkz y O dz(
C zOfyls j todz' 7 BuMpH EBSCEEo BN){{RaSe}Cld . | &v et
Moslse jIsMiseaze h jets MtsjHddej dedw Mftcj Mmtser o Odzd
OB 2z, YtsmMdzf 9 0OCkkdidtetso Odzdw d L Of OdWOdA ¥ fi)d
Yj et MsjHddw dzd §tsdzzyj dedgzs sOBdzj IsCk fp oj Hdz
Hozw D tin@sdzj dzd W HOdzdetsets CsdzsOC O WS fMdtese Odzd  j
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sOB dzj IsC £ SEzf@osto@uizlfs 2 B 2 d30 ¢ & 2200(4 10 016 dzd frHsdx Is § |
tcso dats? o jton desfyls (.

234. 1 sz yj dzedj W tslstsi dzj ff dgjelipcfi s dz@ADls jstidiztsd j (ReBY dzj

d {ResSe}

ct d3j " Odpd¥ tglstsi dzj CIstotsH T B dzd i sdzlz yJ dz’ a3 L
sMOYHjddY o OCda Y4 EMdO dsintizs oG O Y dafi d2 tif I iz ©a
Csi3f dzj S Mtsoe . ] COyd mMlse g cOMmMso scs9 H dzw ts n
(BusN)3[{ ResSCle} 1  BuN){{ ResSes}Cls] GHsCN (0,01 M) Cslstster j BT dzd
mMdzj HEs hdr eI jjlgdd = Z2EwE d 3, 7:1. 1 {§dkzyj
Cr o, s s ls dzReSEdBEfPe) { MisMmis O d (EEResSHP/{R&Se}@FTO), 1:1
({ResSel{ResSas}@FTO) d 1,6:1 (2-{ResSe}/{ ResSas}@FTO), Mmtssls o jrisdyis o {ff Hatldisy
T-{ResSe}/{ResSasl@FTOf tetso sHd dzd By d 6  sdzkz yj ded2Beaslss] Uy j s
1 yomo.

OB &zdyPdmiss f sdzkzyj ddl Eshogi JePp By ls' | MsCLON ]

uts j H d dzj dzd W
uEStON j dzd j A B ts Bl 2O
1 Ks[Res-xM0xSe(CN)s]
2 Ks[ResxM0xSe(CN)e] L £H
3 Ks[Res.2M01.86Se(CN)g]
4 (PhyP)s[ResxM0xSs(CN)g]
5 (BuaN)s[ResM02Sg(CN)g] L= 2O0H
6 Ks[ResM03Sg(CN)s] L £H
7 (PhyP)[ResM03Sg(CN)g]
8 [{Re3,3M02,7Ss} (pY)e]
9 [{ReaM02Ss} (py)e]
10 [{ResMosSs} (py)el
11 [{RezsM025Se} (etpy)e]
12 [{ReaMo2Se} (etpy)e]
13 [{ResMosSe} (etpy)e]
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14 [{Res dM02,7Se} (tbp)e]
15 [{ResM02Sg} (tbp)s]
16 [{ResMo03g} (tbp)s]

ABIstst dzj CIstetsH T

uCteOn | dad j

b sfMtse MO HJ ddW

{ResSe;@FTO

EPD (BwN)3[{ R&sSe} Cls]  BlsCN(401 , B0 f

{ResSaes}@FTO

EPD(Bu:N)o{ ResSes}Clg)  BlaCNi(401 , B O

T-{ResSeJ@FTO

1) EPD(BuN)s{R&Ss}Clg Bl:CN( 40 1, 3
2) { sy dc f°Ge BOPQJddedd 1

T-{ResSe}@FTO

1) EPD(BwN)s{ReSes}Cls] Bl:CN( 40 1, 3
2) { sy de f¢°Gg BHPQjddd 1

{ResSs}/{ResSast@FTO

EPD (BusN)s[{ ResSg} Cle] d (BusN)3[{ ResSes} Cls]  bIsCl
(40 1, 30 M)

T-{ResSs}/{ResSas}@FTO

1) EPD (BuN)3[{Res}Clg] d (BusN)s[{ReeSas}Cle] ©
#H3CN (401 , 30M

2) {bxdc ¢°Ge BHPQJdedd 1

P-{ResSs;@FTO

1)1 sdkzkyj dzdi MY te Mintse Odzg
(BusN)3[{ ResSs} Clg)
2) {Isydc f°@d 250
Ay usjHddy difjjHdz &3 f tctso SH 5
ZGdzj etsH dzts?2  Oflsr
4 Ad SCnydnf sdizsMifssC iMd H dets2
5 1 sdzd cBIG®REY H Oydes?2 BE X

P-{ResSes;@FTO

1) 1 sdzkyj dzd§ M tj Minptse Od
(BuaN)3[{ ResSes} Cle]
2) [syde f€d 250
yutsjHddy diRfijHdzr &3 f tetso tSH tsd
ZGdzj etsH dzts?2  Ofls
4) ndSCydyy f sl € fiyd H dets2 i
5 1 sdzd e &6GERAY H Oydzs?2 B EZd3

{ReaMo2Set@FTO

EPD (BuN)J{ ResM02Se} (CN)s]  BIsCN(40) , B O

{ResMo2Ses}@FTO

EPD (BusN)4[{ ResM02Ses} (CN)s] ® 6H3CN (401 , 3011
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T-{ResM0o2Se}@FTO

1) EPD (BuN)4[{ResM02Sg}(CN)e] ® 4 H3CN (401 , 3011
2) by dc f¢°Gof BOQJdzdd 1

T-{ResM02Se}@FTO

1) EPD (BuN)4{ResM02Ses}(CN)e] ® 4 H3CN (401 , 301)
2) {syxdec ¢°Gof BPQjddd 1

{ResM02Ss}@PMMA@FTO

1) EPD (BuN)4[{ResM02Sg}(CN)e] © 4 H3CN (401 , 3011
2) 1 Odzj mBMidd j

{ResM0:Se}@PMMA@FTO

1) EPD (BuN)s{ResM02Ss}(CN)s] 8 4 H3CN (401 , 30f)
2) | Odzj MM j

T-{Re4M02Ss}@PMMA@FTO

1) EPD (BuN)4[{ResM02Sg}(CN)e] © 4 H3CN (401 , 3011
2) {sxde §°Gof BPQJdedd 1
3) 1 Odzj MM j

T-{Re4M02Ses}@PMMA@FTO

1) EPD (BuN)4{ResMo,Ses}(CN)s] ® 4H3CN (401 , 301)
2) {syde §°Cof BPQJddd 1
3) 1 Odzj MMz j
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Lol o 3. tryvf2uvduv3z R JaeUr[[1R]
31) sdzzyj dzd j S zOMlsjtedzr » SR dzj S Mse
3.1.1. R MM dzj H b az dzdlzlf v Is j R Gzl GRESAEMOS d s | B j Ol kzteT
f tsdzd d3j tc dAGRResWMDISHCN)s] dz0 L dz@y  dzq J
t Odzj § B dzts f 5C OReBAEMIOS, fiy IsdsL Hold Gttt w°T 0 0Is j Y C
8 Hdzj 2 ftedoatsHdl ¢ W iste d3dKe[{RmMaRfl¢CN)Y] skl tid ig DLzt & fr

3ReS + 3M0oS + 14 KCN = Ks[{Re3M03Se}(CN)s] +9/n(CN), +4K2S

t Mz GsAteOc d3j dals  ff t5dzd o3 t6 dats D tsufry oy AN BEH(GNF elN)A2eb] ™ [45].
Ko jlsto tRIYMO tu:te dB( 3 ) dziN (2M)d, dag(Rfyj ter 2) .

Jtod HOM dzj 2" j B d fiMediResMosSHa sl & ¥ GL ' 5B €Otz y
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Mtssls dats RgMiteafzj dzv jUs P, 387/ 3, 6 3
odzdw j s

FodHjls

ftd

CoO¢

Bsdzj j

Is § T3 dzteiDE e OB | ded W
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OB &ZPYO SH J HOddzm B K dK[ERIROS(CN)S,  Bdzz yj dzdz’ & to

Isj a3 J OBkZOA
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BjYHEZ OH H{REMEBHFACN)], x = 2, 3d 4 dz0 tshdetsyff j HOMENAE] Is to
HOdzdz" = .

RL HOdzdzd j &BMglg s sted d o i tsalslz y judsds? 2t 80 A) ey
Med WdHtse, § tsdbk=yjemmmbs jwddls L doydlj d dsj
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d R&M0sSs} b dsjdz " Oj sf®> e oy P dzf O dzk ¢ d Y dzOW Is j dzH j dz
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My jSCltetsdi stedd 1 5 O Ls{ResEMOSHCNN s ts ) WHQL Dt @1 dzl tey iz
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) ts dzPRP){ReM0oSH(CN)g] (4) §f tod ¢ Sls 50 dzj dzdz = Ti4(BBQ 80% @ACER)] [gieroa,

750, 850°C) (W e dz’ § ) dzq te@Bimudls Odedz’ § dL sl dz j t6OMYtey H{ d
(Yo jlsdz)j. dasdimfdEOits i) dnaskssls PP REMOSIECN)THO} Y (M/ze 07 808,75

[0 Wddjlsth OPhPRREMESHCN)} Y (Mzeomy 831,,27 L jd@j dzQw
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v OB dzd YO | WOW dud ME 5] §ted HMisOg dak dzdaln d o Egp dgts 7 P depeizd ts
[{RexMoSH(CN)e] (x =2714) § 5 HOdpde'jR lsdg@haFip'ts to i tf j Y dzj dathzlz (1 dzd
tc OL dgldrle.
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o j czdudoe Of lsma). steq ff Gzt j 3] 34 dzdz" @} tc dhifty s Pls asiedz Is
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fsorh jdedzg" B3 MtsH J toy{RalthsSells RelMiGh | t8dsts Bwsy jls B¢
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YlsoSozfmdzsoa v s Mddzalsj L © OC Is ddo dig Q iy rotdrHisiAzj ff laqhj Bs Seor i
[sdzMoS, @ fdfmisj &3 kZd3j dz' h O Isfyw, Yysts ftdotsHdls
Btsdz! "dd&3 Mg ez Bz d B Mdzseo O, M §sol hj
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] sdzd d3j 6 Welf RelsaSe}(CN)s] (1) dzd tc Ofn oo ts & RHEIL H ts i) L
CdMmMdzst®iNB.e stcj dzd j 1) § tfdedsdfimtE @& H ls s Mmdzj Hizs h j2
sSBtOL 8o Odzd ¥ HJME to KR MoxBECN)]12): MtsMis O O

Ke[{ ResxM0xSel( CN)s] + 1/202 + KCN + H20= Ks[{ ResxMoxSe}( CN)e] +2KOH

slstsdls Bldjlsdls' , Kd{ResMdSHENekEzj @imls o 5t d d3ts 2
CdMizstes HIO) OMS dfdKCN B 6 OL 2 Is fij tc CdmQfpdely S tod Mls O¢
tOMmlso sew s IsMW o HJj O! o tels.g Odzdaizp R th e djo @ daeRs® st
fedotsHdls ¢ I&HEReOMOES)EMEY3) (T1=1000,T2=700°C). } ts HESHzdz'
MS, © BfifHSlte] (odkzyj ddscs ©OMsoste® BHEN:OY
ftsH j ey Olsw ¢ dzOMisj tedz' | ReMd:S)dz , |s Relesf) i @ 'ddiglz das

ltedmiklsMmlsody t©OL dzd ydzr = O dzdz® tgfs dxdo'fijiRefMiox&ds y d f

tcOdzj § ISOCHJ dzOB dz¥ H O dztg[{iResxMDSE}(CNYY] i BOjlzts X Sis®ie Y
wWodzWw jlsfqw Ise jteH' &3 tcOfMmlse stetsdz, § tod ydlsi dfffsififdsGrolz t
i tsdzlz u 4 dzd v d dzj BsdzO ozt tbls tssztsh j dad W L Oc izl 3 C
Gjlsjtotsdzd IsOdzdzd W MSapfMdis@@E™Y fis p By tez) sted uj M z¥
ojh jifEsdmMotsHddzs tsBOL 9 Odzdj Iso jtoH' n tOKDO tS1
MexMNRs [30i32, 34, 35] e Istsdls tslsdzi Isdls’ , Yls s, CsBaeDESa hddgtc
L O dMd sfisd s SEHpEE Hagatdd] ) Qzazjsdids Hgpts Hoj figprefeRB0$S}
[38]. [ Odzdzts § dgmCdze yjdedj Htoj )y HjCsRaDgSE 8 o dgo jv s ik
Ldgetsdeds” &3 Mtsj Hddzj dzed j d3 d oCsff 8 g aizg y d dzts ff s'dzdz{] 4s §5
L dzj Ctesdedzgse s Msj Hdday dedv, ylst W o daf{BeldS)(CRNJ L
C(ststets] MtsH jHcytddsd o @dzdhd § 5 efBeoBICNBIIR B O gd@i¢ K
ftosdmalsw e dBsdzz, GBKOLtSoOddj o jtH' n tOMIss
Wo dzv j Isfpw  tsB Njjteds d3j jistOstsiad ygi i d = Mts§ v d dzj dad 2 .

SOC B’ d&zs §COLOdets, ) tsKigllsRE&aMoxFe}eOifg] uclj jriatsj2ls ¥
L Oodmd ssMisd s, Wldyszsn @B © dpfdisiik O B 6 dzgf s BRG] o>
fod &g @pmisj tde" = ¢ 6BY{RepMoBel B " dzse dsk OL Odes - Y
otsmmlsOdatso dlsjdz dz" § d tfbdujmidj Mmets2mlss O
fts s ls dzts " Retitnffj figlz! dats s I[4BiP1L.O¢ [isdg™ H Odz' dzj 2" jets o ffy
fsdzz Wi ded v BOIsj tod Odztse  dzO  tSRepdosSd (x ff GiAH o dzj Bz R 5
o HJjdzjdedd MmBdHdde)dd? M x§dzslalinez) dadz" €@ ls ad®OmG
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32.{ OLHjdzjdedj fdsd Md € dzOMmisj tedz" ~ exMOISezIXAz] T M)t o
orHjdzjdedy ddzHdoeodHEZOdz dzr » MtsixHddzj dz2d2 M Yy ¢
JHdzs2 9 @ dzl DHOY o HOdz! dgj 2h Jds tOLoadIlsd(d

C dzOMilsj todz’ » € s 3fspd @nHsjo dz0tc jWdadfdrw j Isfqpw o H j dzd dzd |

¢ dzOMmls § tc dz" HesxMoxBele O fipf dzts y d f) dej daired dix, o3 L so jtoH'™ 7 to

dlzh jmsolzjl dzgj Métsdzr C$ 5 MfsMmMsetse ©OLHJdzjddY ¢
lf jtcor i, Rtesd@3OlcteOW dyj M) LALG jteQudaidyr Cd

ZOMQP < , dzO tp tc diggRtagO s j tets o {THR. MEEBIHSPxzE 1i2) § totsd Mmn

sydmlsc O s oBRtd] lsOdzdzd yJ TRCHG[I6]. f B sk EQ, 90

sHddZOSC a2 ¢ jdBjlstedd d LOtWHO dn d@sy dets- to

otsfMmlsOdetso dilsj dz' dz" = Mo ts2Mise dpH g A dzR & WdBES 156, d |

51]. ) dzOh j d3 Mmzz yOj ResxMdSa} ,d ©H ditpdzbicy O3 dafizts o

ftedmMizlsmMisea s Is € dzO fEsdzdads dij CHsERfddI i), tOL dz" j

SsHddZOC s i3 L OtW HESA, Yt Hpd®2l LOHOYkE dr tC

321.1 OLHjdzj dzgdj € zOMlsj tedz' 7 MW BYJiMpSHIEs e ] W H 8 Od

I ©j0Sydd ©BOL solOfss Yias f Jifltg sedC s sds v
StOd j o' § S IREMOGIUAN)] (B , Stltter j EZHOjlMw Iz
f sdzd 34 6O § € Gl Amlg asts tc d BYsHS s id=@fyfstcd ud ME sy dMmh
sjlstcOW j dod dzW Byig iz dzf jsaitsd j toH g dzs dzOdzdudj Heokn s
ftsj H d dzj dzd d ResM®Se s Reiddetst { (| d 8z dzts €

[ dzv  JoydsastB ' f tetseo j Misd teOL H B dz@ j f 18 ®alzfizdn | dz@ d
L odz¢ j dzls dzOW ntlcsBOISSEOW dWw . t Ofmlsdads to M wsjj HsORHBIW dipdd
Oyjlstsdzdlsteddzj o9otHddzd o RtesBOlBcteOW dyj MEkzs
HOdz! dgj 2N j d3 HCEHESHT sBzg ff j dedets ©ls Ctsted ydzj o s 58
L jdzj dzOw ff jtco OV WwOSydvw, ClssteOw of ntgydls jdzy
WS ydw, CtbktsteOY Hody jlsmw M tyjd dBOdzj dz' € 5
ftotsH sdzy Odzd dats £tOHg Wi t§ dafstisdflp sH J dzs ¢ tslsH j dzj dzd
ye jlso. [MlsOeah ks mMw dzj fsHodydzzs Ctstcdydzj oz W
CodzsdzS d otHts?2. IMfMmj Isted WtwoSydd, MmMtsetkodad |
d3j Is ts ESHHS, O OCYJ tjoedmlstedtoso Odzd 1+ dzj € Is te ts dzd
H Odzdz’ d3 - 30 dy téstie ffdj tco OW WteOC ydw Mtstslse j Isfilse &z,
fMsH j o O d BsMOFtgts Ylsts cwsottedls & or Hjdzjdedd €
ddzhn o dHEZOdz! dzscts MY G)].dzj zd®wMmi§ PapmdzdZBSEy J WLOC
C dzOMliIsj ede" = Odzd SReMDSst dResMeIGd3d Histsdls lsdij sdls
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fMtsj Hd dzj dzd v REBMO}H totlagzL dgO Y d Is j dz' dzr 2 d dzj fsL o
HOdz! dzj 2h jets dL Ezyj3tedy . f 9C@L Odankz deCdgj € Is to ts dzdz’

Wt OC YiMCN, 27 EtOHd 1H.0. w1 j Clsts, Tt tRebgSH,idlss fdsh 4
ftscdztsh jdzgdw dzO 500 dzgdst 56 daipdB,ts jis ISR oSfhadidaj 5y SdzQiz0
i §©OCIsdyj SO isiis® zgd, dOd EHOjlshmw or |
WHtctRBVIOSs) , dzts M dzi L dzOydIlsj dz! dz" d3 o' n tSH tSd3.
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tdmz@s(CR)L silssf dz' | tOMYy e HJ dzj dzd e | @ I3 QI fiAgadRdZIsDH A-dz) )
dzd d3d dd e O ud § 6 datlz)s {REMBGH CN)oJ? (M/zeorm 693,731 O, € to O fM)zOW
Na[{ R&M0oSe(CN)J? (Wzeorm 706,731 ©,  fd dzY, { ReMdSUEN)]? (M/ze o 718,231 O,
sl 50 OW) ; dzd@a )y Cdzj Clstetsdzdz j M j BhB)iHRe. MP.ESH(ANY Y j e W
T BOEE O gy  HECK, 2% B@HL yi@20. 1

322. 1 OL H]j dzj ded§ € dzO M ls MuB(CN)e] Odizd [=idaBSE(CN)e[* R e

[ dZY HOd dzj 2h j2 tc@eckodyls j Be'dalz 2 Ks[RisidgMaiziSSHEON) ]
(2), § s dzlz y Jledz" f21s dzd d3j tEefERe? 1dVh2@Be(CN)s] (T1 = 1000,T2 = 700°C). s OF
Bl 25 kYtdvdizlsts, HOddes] MisiHddz dadj RSty d
{ResM0sSs}  BexMo2Ss} [106].

[ dzv t©OLHJjdzjddw Cd&OMmlsjteder » Odegdtsdetse f tcO
MsjHd @pda®BlW HisB O dzWw dzduNEL BT sEWSBY ¢ OL Odets, ylsts
o] . RMY cdz' LOAM st @MilsosdmOyj ded jJ e tej OC yd ts dgdzats 2
t d OCydtsdadzz s ) ddgems L HdAls G dizzdzdfim) b g dzt sOIsj] BB OL |
CtedMmisOdzdd ui s d2 ©BNYMREMoBRINYH( B2 dzd ¥ ( Bu
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Ks[ResM02Se(CN)s] + 1/40, + 5BuNCI + 1/2H0 = (BuN)j ResM0:Se(CN)] Z  +NOB &
5KCI

l ABH] tjoOsydd ftesdmn sH dIsO ded fEBROMdz$X G\a]R dzdz
(23 sub RaMBHCRN* (22 s8] IstcOB zlsd dzO B3t dzd 2 dzO v
dzj tc O fy ot d3 R Bj dzdzts tOL dzd Y@ ts ) fry is@ cfthectzf{ 45 jj iz’ clztsn
tc Ofls o tstc ) R iy & dzj CEH @ f) Isdgfty AP ResM0sSs} ReM0:Ss}  f 5L 9 ¢
ftotso jisd dR t©OL Hj dzResdh:F}(CNRBDE&EMB OF Is Hzd & dztc Phyls o
CdzOMis j tede” = € s &GMoiGElo HeMo:Sek@Edjtgtso B @A@ My,
teOL dzd yr dao teOfls o ttcdasfiisls O dits asd Is jniEa] &) 2z fgasts 2 fiyls

[Odz dzj2h OW  or HjEYCO Wdd HEdsOdz0do s oo
Hsf Sdzdzd Is | dz' dzts Glpf JeSHOBEDR). Is § dOufs 5 dMidi HBo @d
Oyj ssded Isted dzj ff ESHOAMMOJAESS te j Ylsash j & d dzls j dzid o dz" j
OHHEZS KOd ReMDISHEDP ([[{[dMBPREOC B sBLOL &K, o of
MsjHgds) defedhlzlsmlso s s IstdReMBSE ZOMIsj todz j W HEBC

(BuyN)[{Re,M0,S55}(CN),(OH)|
(CH,CN)>-

(Bu,N)[{Re,Mo0,S5}(CN)s]> (Bu,N),[{Re,Mo,Sg}(CN)¢|>-
4 4 298 5

.‘....|||I|||||l|||....,.

/L
s

7(I)0 I 71[ 0 " 7;30 . TSI)O ‘ 8([)0 950

m/z
tdm@seL sistsf dz" § t©OMY o] HJ dzj dedtfte jCHdirfsileog dir titeail) (£ wstelzlz §
dzd dgd dd  te O f) fiy(uyf ds jOlstatz )i Ha[EREMpRf}( CN)e] H-0O)(CHCN)? (m/z 017,706,241 O,
L 4 dzj dzOW), @dNJEOR&:M0,Se}(CN)s)?  (M/zgomy= 782,85 [ O, o jjdelHgt=lzO W ), dz
(BusN)[{ ResM0,Sg}(CN)4(OH) JCH3CN)Z (Mzgony = 79886 1 O, Bdtcs L 59)OW

(BusN)2[{ ResM0,Seh(CN)e]? (Mze07916,99r O, Mddgr v  dzd dzd W
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1 fn dziAui @lgd dzd H dzttBusN) 4 ReditpSei(CN) e ftesyd M MOy
LOdd BOj s oMmjct GSths YOGk dk#d H QP O & 6 diiztzc
fslstcj B 5o OdzO fi) ![50].6 Hag QB FERI HI L H d Bzl "L Oo dEPE!S | B 1O
tcOMmls f tagft®B Oo0 dzj dzd W sNd. L B IsC O Bu

1 szl O H i)tz # d dzgz@e s WetD 1P Isto fitsldcO ¢ Gzl ¥ disfipd: dedadiz o3
{Ms©oa N djmw o dzj d3 {CdIMEOiCELECIO tirtffdade O dzd ud M 2 &
tslsH j dzv dzd , 9" f Oted o QidAls dzis @ MU jARY f P IsEsidz d f 0
sMOHBSC tOffLtcwszd tc®mMlso stelz o 0Oy Is s dzdSENS dzjy IsH
ftedotsHddts ¢ of §f OHJ dad *Ks[{ Reiho:GeN(Cir)e]o(6) G, 5 O HIC IO o2
sfls @esAds O ylzdis H dzO¢ 5 df sl PEaiigelsgc ddzj d3 dzj MBH |
MtsH j oy O d Jjr j% wEERglsMoiSgz(x = 21 4). s 9 S H dzts Bfg ledntstg H vdR) dzd
HisB O9 WPy Ists f tcd© t5 & xizes jiiped] H d dzf) dzd W< B(Istste 5§ d m
fsd3tsh 1 8 -y f3jOldnte ts dfJASHHH §f ¢ Iste 6 OMmise st fats | @yl jddg teia
MsH fliey ssdz' € s JBBtstelso | Is ffICodzGfifidj todzr d3 € s dzj €
{ResM03Sg} (t dBY,dsOHHES S M ¢ ZQ@ReMpBezd dFReMolSs tc O «
5B dzOt iz § dzs Odzjf JEBIAfE]jo P H | Bzj B3O tfGa oy jaimfpaf v .

(Ph,P)H;[{Re;Mo;Sg}(CN)s]* (Ph,P)[{Re;Mo,Sg}(CN)4]*
(CH,CN)* (CH;CN),>

(Ph,PYH[{(Re;Mo3Sg} (CN)s]-
(CH;CN);~

(Ph,P)[{Re;Mo;S} (CN),]-
(CH,CN),(H,0),>

(Ph,P)[{Re;Mo;Sg}(CN)4]-
(CH;CN),(H,0);*

T y T T T
820 840 860

m/z

tdMz@BsRL Slstsf dzr j t©OMY o) Hj dzj dadtf to jSHdIisog di dightdid) (R oteZDOP
dzd dxd vd e Oy e b B datiz])~(RE@)HHREMOSHCN)s] L (ENGF (M2 07,808,271 P
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(PhP)H{ResM03SH(CN) 4] L (:CN? (M/Ze oy = 816,29 )
(PhP)H[{ResM0sSsH(CN)4] L (sCNB(H,0)? (M/zwonm 824,29), (PHP){ResM0sSH(CN)e] L (TN
(84028 1 ®  (PhP)H{ResMOsSeH(CN)s] L (;CNDE2 (Wzeony = 84829 | @
(PhP)[{ResM0sSeH(CN) g L (s@N(H20)% (M/Zg oy = 858,29 r o

(PhiP)[{ResM0sSs}(CN)e] L (sENBI(H0)s" (MVzis 0 867,297 P

Kyl{Re; Mo ;S (CN)d e (Ph/P)l{Re; Mo, 4Sg}(CN)d
2 (4)

BusNCI, O,
pH =10.5
~1 Hepena
KSCH B OpraHuyeckyro SkcTpaKyys
CH,CN CHCl2  {Re;Mo,Sg}
Ks[{ReaMozss}(CN)a]l — Gpaamo N reop) (Bu4N)4[{Re4Mozsg}(CN)6]l

. ynapusanm, N
KpacHo-kopuiHeBbIA nomnyyeHHsIA 3eneHbIn
ocagox
‘G) pacTBOpPANU B (5)
PhePCI CH,CN

(PhyP),[{Re;Mo3Sg}(CN)g]
(7)

tdmz@sn j BO f sdzzyj dedw MsjHddzj ded?2, MmMtsH j toeyR&EMaSs} € d
d R&MoSst ., ddesHdo dHEZzOdz! detsds o dH .

sOCddB SBEOLEME, ©OLLOBSKOdRO MIjBO ©OL Hj &
{R&xM0xSs} (n=274). 1 O3 B' dzd 9" HJ dz[{ BEMO ScDCHE]E dzd
[ReMosS(CN)]® © o dHj SNc@].A S(OMs, e[iReMoSDAEE dz & oz
fsdzzud dz f ded Lylscsd3 daj ¥ AftisH Bds, dzd dzts  d @) dzf stise) Bis tc ©
| zj Ctedzdzgsc 5 MY j £ BB jfted ¢ dREMiuEE®sE €' d B8 dzC
&) Misslsiew dz0 fedmilsmlsed) Mmesle jls#fyeEushtedn dad
fMtsd Hddaj dzd v .

33.Cdzj Cstetsmn d By HBHga 0 ¢ zOMmlsj tedz 7 € ts ddfodSd} € mdb ¢
{ResMo03Ss}

[jsHtd Al ¢ BT dzd dL 42 tpndgls Ot d 6f zgl Bzj dzr gets o
Odzd sdfso W H tc Odddo-Se}{ Rl Mo . Ay Is 5 dzd Is tdafCri Isdatfitptigdy
(BusN)4[{ ResM02Se}(CN)s] H j d3sdzmistcdtclzjIs Ho O C &ReidsBOAIs d o
1, 18@slstizsid Ag/AgChizs (t 8D dzts 9 toj H s Oo dzj dzdz’ | 1 § to ]
o 1) f)ls O dztOedzd jEEREMO0-SHCN)] ( 22 s 4 SReMOYSHICK)El® ( 23 s u )
{ReMO-SHCN)E]® ( 24 suS) .
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£y, =-0,303 B
1

Ey2=-1,186B
1

Tok, MKA

T T T T T
-2,0 -1,5 -1,0 -0,5 0,0
MoTeHuyuan, B vs Ag/AgCI

t dikz daskCl ¢ ftsj Hodsdsjdatsdi BYAGC dzs Oy § Is ts dzd Is te d dzj .

15 Mtc Oo bz figlef)) j dzj dzlf € g’z dzj H ResviSes}(CN)e]™, f slsj dzy
fMtsslse jIsMisolzs M dn  ReMoBel ®B\NyslS ofp sy &z dz'[ { dz®@ 0, 17 3
COlstsH dzlz ¢ sB &zOMis+ . Clssls MHoede rtteh s Ctotc]
HOdzdz" dsd Hdz¥ cBBsdjlsOdddui MEdr CRERECNET WM
fiesdMatsHdls fMmdzj Hise Olsj dz' dzr 2 MHedGe o tsB dzO T
dL i3 dzd dzdd H tedtesH ™ o dA=ISEgCdzelPZ]. dzd e OdzH 5O IS

[ 5B O KSE@p] Oy jlssdeflsted dzj ¢ BPHE tsicdls M B8
o SHistcOMls o ts tK{BEM 0 SIH ENJel . Aqedzdyj MC Ow o dz' IsOBiY
Ks[{RaM02Se}(CN)s) ©® otHdetsd3 tOMlsatstey ROLOSIjtedLizjls
o siisOdzatse Is j dz' dFugE Qi ,1eQ) 7 3s H s 3EARBIS & f) dzaziiz& € 4sis
fjtejntsH Mtssthfik @it RGMOBIEN)J{( 2 2 s 4 RAMOSH EN)e]®
(23s a4 C) .

E,;=0,073 B

|
I
1,0 !

04 02 00 02 04
MoteHuwan, B vs Ag/AgCI

t d Mz ditsASl ¢Ks[{ ReaM02Se}(CN)e] 15 Is dzts MADIBQCHD' datss H J .
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AdSdzdyuj MSCOY otsdz ISOdBY j tots G to O dfBREMOSELN)s] X (22 fny Is
suC, MojHddy @dj stsdzgj MtsHjtey dls ktcd ¢ 9 QIEQREEEOL
ftetsyj Mitse Mt D18 Ob, dzy Is 1 Mstslse jIsMisalzj Is ¢ d M
[{ResM0sSs}(CN)e]” (225 & € ) ResMps$}(CN)g]* (21s & G ) Eg210,904) dil1, 332
Ylsts Mtstslso jlsmisalkzjls Hobkdz o tHREOSHCN)IS(Jj 202 dzs @3C )Y
[{ResM0sSe}(CN)g]® ( 2 3 s ¢ REMOYSH([CN)e]” (24 s 1 G 5 Is dzts i  IBG/ARCI.dRts o
L Oy dedw BdzdL Cd €  {fifsdeziwigd@dey t5ditediozfed( CNdZ™ /"
[49]. ] 9 jHjdzdj] Olstsdsses dwBsdzdeH jdO o MtMisOs djlsO
s ¢ d f) dzd o jsdg'Mdzt® dzts ofd jistg jAZ tlef the  off i df) detg Hizlflrs O Ez@ s ks
fnj dzj dzd H dzr a3 C dzOMls § tefdas iglets € s digj € dni@'ds. ylsts L ¢
nO0dz S jdzdHdsets dZJEeOdZH O GEttOLHE d3j dg' " j 9
Gjljtedgj bOdkzdzd yj MSdn CdkOMisjteder 1 SCtdi3fdj Mo,
CdzOMmls j tedetsj MBtets (v OB dzd yo

Ej,=-0,018 B
15 4 i

E,j, =-0,904 B

E,,=-13328B
1

-15 -

Tok, MKA

-30

45

-1"5 -1',0 -ol,s o‘lo o,ls
MoTeHyuan, B vs Ag/AgCI

t d iz d2sAS) ¢4 REM03S}(CN)e]® ts Is dats iy f Bg/AGETl elzts Oy j Is ts dzj .

v OB dzdlyrGO dzdz' § ¢ A fiplg @xlzteiasd Is j dz' dz' 7 ff sls j dzyleQe) @s»  H
ReMo;Q=SSe 1§ slsj dzyd Oz’ dats te d3 Bgrm@/aAM KEIJs dzts ) B8 ¥ dgidatits |
otsMilsOdso dlsj ' dz & § Ot LS OLOd » MCteC O,

o dzd s dz 21/22 22/23 23/24

[{ResSe}(CN) 6] ™'/ (CHSCN) i i 10,093
[{Re4M02Se}(CN)g] I (CH3CN) i i0,303 | 11,186
[{ResMo2Se}(CN)g] U (CH3CN) [50] i 70,476 | 11,294
[{Re3M0osSe}(CN)e] ™D (o y j B ts dz 70,018 0,904 11,332
[{ResMosSea}(CN)e] DM (CH3CN) [49] 10,202 i0,870 | 11,270
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34. [ Bk H j dzed j CtedMls Odzdzd yj M< d = MistczC szt ¢ dz
{ResM02Ss}  d sModSep
IMdeseoder | CtodMmMlsOdzdzcecteOW dyj MSdy ~OOCIs] ted
toj dzlsg j desistczC Isktedz 7 + C@g ez 3 ddsTseo oo HJ der

[ jsSH M tcj dzlsc j desMlstczC sk tcdzts 6 ts OdzOdzd L ©
(BusN)4[{ ResM02Sg}(CN)g] HZD (5) Kd[{ ResMosSg}(CN)e] HE (6), 8 € 5 IsQA@M& § to o
O dzq ts ReMpSEH(CN)e]* d HesMosSs}(CN)g]® MtsH j oy Ols C BB ded B 6z 5B 2
nOtOCIsj tedzts?2 Hdzw § dzOMmIs\e@efiks] = G&J gty dsitcdijdRo (19 iz

t Az ddsIC) Sd3d sted v ¢ zOM s jModBG(EN o “@ dzdfidsdia C[ Is{zReej5. Afpts JlsHtpdis
¢ sReMo( ud B d( ¥ ) &zIN(Md,dgE@nd " 2) .

dblstsdsr tojdedv d dwBESdZdBHjdZO © BBjdr MstelzCIs|
Otsdise 3 Is OdzdzO, ylsts dzj HOJIs ( ded tste d3OIsiEpd dz]tizc
L Ofnj dzj dzdzsfisd 5L dyd?2 o 51 ResedgMozlse fREmd2Mabdzd s 1 G
sfdese | HOMAG Clss®@dGhHlstcdd, Cru d 1 dzj &3j delsdetsets C
Mistsisdzj Md d" M yJj dzsud PREMAzEE BdReMpESH.Is © oA Q dixfs v d f d
Slsdesh Ritgdwwr dzd L OWdSEMmMdetso Odzr dzO Mstslso jIsfiso k28
fOLOBiRE®R § OCIsduj MEd daR L PL dig Qzdlie ™ H 5y ded
EmlsOdztse d Is dLB®jteder 2 MtsMmlsOe tsdzkzyj dedz" = ¢ z
tc © i) fn Is RE KedMoi Mo d Re Mo. vtoj Hdzdj MM MMEdEsORgivw & Is 2,
2,623(2)i ftej HEZGHfmls dWIE®o @2, 427 (2) d 2, 43008BY6 |
Msslse jsMise j dAfets ( @@t yadre f dzd yde 08 sipw (¢ OC
sO¢ d Hdzw fjdzj degdHdzr = C dzOMisj tetfas) off € daBjntsjj toldats
Lstsds Mtej Hded j T@PMifjls svdizdw M dzr Wdrder & cjlsjtesdy
Ctetsyd, U B Hozv M d s fazd o OjdEO dAtp@sldsta dxef HiPR g3
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fdter d MmJj dzj dzOie (B @AY €W daddr™ [o fj n tCodzO fiffistg dfeodg” H-
v OB &zZRYyJ 1

vOBdzd2yc j Hdzd j Hdzddzr MmeoweL j2 HdAzvw ydOdzdHdz n. 5CIsOL H

suC M-M M-Q M-C

{ResSe}(CN)6 [60] 24 su 26@R4) 2,413(9) 2,12(9)

{ReaMosSe}(CN)s (5) | 22 s s 2615(1) 2,427(2) 2,15(1)

{ReaMo,Se}(CN)s 22 sS4 2646(14) 2,540(9) 2,16(1)
[50]

{ResMosSe}(CN)6 (6) | 22 s s 26232 2,430(4) 2,15(3)

{ResMo3Se}(CN)s 22 su 26494(9) 2,5464(9) 2,14(2)
[49]

{M06Se}(CN)s [59] 21 su| 26656(09) 2,4565(12) 2,204(8)

351 jdzsc j defg S PetsMS s dvw f s dztsh j dad W

[ Odedz" J t(w¢ dai 5L o tHipav]sHigsddf dessiEz@dSf! Isdzts 2dz0fgls tc Iz
Ols ts 3" B Is O dzdzts o L Odzd d30O¢ Is s 1 d ygfdiy fr) Isif)deidy tsdgc
C dzOMmis j tedz’ -~ filn v mEREEPIEESE} B ' dzs  f 5 ¢ Od jOs, Is tagstisdzE dzl
WHtO fddz dets L Oo9 dlis[usdzdsCsO s\ djfjdzQd fipCu@. j dzd J dzj  dst
MstezCIsktedzr = H Odzdz’ n, sO¢ C0OC MdddEj Istedw d3j IsC
Mtz C sk te, O HAWtOS yd tedgls jjH daj Gatlatz"y ji dzbf s H OissEIE ¢
fdzj H 5o Olslg fodt fasdzj dgglzy Pls s BBz’ | tc © ) f) Kizfp ¥ tzg © dzd § C
CoteHd dZOYydsddtse s Sty j ddy Ol Gtisdas s dzgztlzg v d3gf s
sfis ts o ResMoz} { d ResMoz} ) mtsJ H KefReddo¥S(CN)s] (6) d
(BusN)4[{ ResM02Se}(CN)s] (5) f tets© S H d dzd EXdBFSsssteidejdydz’ J 2 OtcOd3j Is t
My JSBX@Bf tcdojHjde" © vOBdZdyd 1 2.

I Mz yo4j € OC SMisj B @Y deod &) teOiddz Rz Ste s ud Mte
e OMmfls M Mzd 20  tc O fiVigildtis v Ged3y s diafsdztizj OB dig) yO R L EXAESdZ -
o dHMs, Ykt ' @Rt sfRebe o1 &PCIteisdeds = § dzOfls,
fnd dz' dets ( BOOHBFO dBIHE MOBS2 Hdzd dzddEM ) i ) S @ed3iz
0, 142 d ®OtaEsFiResMp¥SHCN)e]®, © OC Y § 0, 2 0y ffds tcD;dem5
[{Re4M0o:Se}(CN)g]¥, Misslse J.Isflse j dzdats
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v OB dZdY OO M fls BIWMZG )Y H REMOJSH(CN)G® d ReMosSsH(CN)el*, 5§ te j H j ddjL dzdz
H O dzd&XAFS.

Q) GiOdz s y d-f Is te O-dzf
| [{ResM03sSe}(CN)e]® | [{ResM03SgH(CN)e]™ [{ResM02S}(CN)e]* | [{ResM02Se}(CN)e]*
Ruvo- ,
2,75(2) 2,741 2,80(3) i
Mo
Ruvo-
2,630(6) 2,642 2,644(3) 2,644(3)
Re
Rrere 2,608(4) 2,612 2,593(4) 2,592(4)
Rwv-m <2,655> <2,659> <2,635> <2,627>

* [ OddeEXARS B ' dzd ff 5 dZErmelodBrestiping SBtcOBBISEC O HC
ftotso jH.jAGKE O ! Jots?2 1. s.

36. s 9 Odzlstsepdsd yj MSdj twOmyjlsr Hdzv  C dheBpCQN]z" o
[{ResMo3Se}(CN)e]™

[ &z o ff Is te O-dzfn t5 o3 JC tettOefn tis § oo QF{BE4sM02Se}(CN)6]™ (n = 4i16) d H dzw
sid ¢ o Oflz ts d3j[{RasMOsSs}(CN)e]™ (n=417) B' dzd ftetso j +hjddgd yg M6
tOMmyd s* DFTELOBEOE0MAs dGPEAREMIRs S MEH ] ey O d2
weodvw s fdPq YAy WO HBH tsd, =B § dbdas0 Hdlzv o
Misj f j dzd ¢ tcHfdiz's A3 tE@fMis s W dREY RER@ d TMMo (s HOd
SflsdddL dtetse Odzdets 2 G j sBf b hiparsRdrd GBI & d MO B €
244 dzj Clstetsdzder = € dzOflsj todz” = € SlERAEHIQ MPROHIIp 228 ,S A6 C
i228, 855 H d2wly F[iiResM0S}(CN)e]®, Is tc O-HEGsM02SsH(CN)6]®, @ tcOdz
[{ResM03Ss}H(CN)6]” d s fifResMosSeH(CN)e] " Mtstsls o j Isfyls o j dzdats .

lted wOmMmdsiste] ddd 1 dzj Bag) s JQudedsddtse , H difPsHE G
Lded tec jdsjff ydiREN Hiz 11 [ [ T1dzOR shfIsw o OHHOH OQ (s8]
t dimMkzdds4y). [ Mdes oafis®OH o 1) [i] ddedfpyly Olstsdzder j
dB3ts dzd B 16 fNde® (9 C dzZOH I HEOfBRBIES . o C ZOHO Ols
dB3j Is O dzdzts 9 s Ofgigjtds'dzr 2 CafN.&@zj tetsly Isd yj Mc Ow M jdzr  3j
MsMlsOodzv jIs 2, Re 1 H#EVREME] odz’ {(ResMosSgjctfdlz 0 1+ 1 |
{ResM0,Sg}. UH Odzjdalfj C Istetsdegtse ) 1 1dfj M jUdiEffazfs® I dgv € dz'fipn
([ Jo) tsbtedyOlsj dzi diigtcctfR dzOfflls'ts ftedotsHdl & kdj dz
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BiyHE I [ [ Tl LPfimMuil oM jfdjddy . I3d d
tdzgj egdsdud MCow Mjd! @iyl IV7[[ d 1ef] f6OCL

eV

tqizd#s®) CdzjtecjlbduimMSd HJdOGC OB Is tersdi s dz jdhy Qs dzb &
[ReM0:Ss(CN)™ (N= 46T czj o O da@f to®s &P j dzd j | SMtEE if & O @ [ [ 2w

O dzd syWEHIReM0.S5(CN)e]® @ )RL 5Bt Oy j dzd § | sfeiidlsQadzif2l d 1&ff H
s to O-fRBMO0,Ss(CN)g]® .

-t
=3
e E ==
_H_
s i
o e
e —H-
4.4 Ciad R R
a) 5- 6 7-

{dMEBEDO) dzj 66 jsdujMSd) HJOCLO®RE  degsdy @ Od
[Re&sM03S(CN)g]™ (n=5i7fdzj 8 © YO Oorts 5B tc O jl ded j[l , s B\dfls[O dafj 21 b |
O dzd =de@REBM0sS(CN)e]", ) RLSBW©OY jddj TBleBdsOd Y | pf fshH d
[ResM03Ss(CN)g] "'
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[ Odedz’ | ©OMYjlste { tsCj@snrdas@ss , d dagls 1 o zeh® oS
L dzO y d lsBizdz'C datis 5y je @) M Is sReiRd 2f [ H dzf digj Qg Is sMoitado? o

B IsOdzdzd U4 M s5d3 Wisifige § Is © DQdz os oIy delisig O40, | iBICPB s
d 22 suC). RMSOyjddj &BjsOdsshlsts COnH tPOSH s
shdct@desdj tso, Moslse jlsimise jdedzs.  OL ded y0O dj ¥
L dzOyj dzd j d3 HVIA] dzoas fiff) o ¥ dFgRtRO s & ¢ MtsMmis Oo dz¢ i dzls,d3l T
i0, 182 ).

2,800 ) —a— Mo-Mo
- —e— Re-Mo
2,775 - / Re-Re
<< 27504 v—M-M
2\ 2,725 -
2 i
w 2,700 -
= J
£ 26754
% )
Q2,650 < :
Cﬁ ,
A+ 26254 —
2,600 -
2,575 -
T T T T T T
24 23 22 24 23 22
Yucno KCHO

tdmzdisfmMdzetse dzr |J] tcOMmmditwv(dzgd)w (fifpteyjiMgtddp, ReiMdzReRed B j
ftej HMEM) H BREMOJSE(CN)]" © L O dfd BBsfilsd sls sue ¢ HAY MGk
O dzd 5 0zO .

1 dzdL OV C Otlsd dzOS dzOM ldzf 8 @) FRe Mdediictds]d (n = 4i 6),
o dHdsdMUBSK] dzd § BiRedw}s siiusts iP- H B tz' Y joded d  yd
1Ists B'" dzs ff R&Ks}O.dztsv H@E] deH dztscts HiS Heokza { dzj € Ist
{ReMo;Set ftedotsHdl § k¢ tsuReRefdzdzsn dicf @i fods(ts Witidaai ) lats"
fedotsHdls ¢ f sdzd X jOdzdhsCo i Dgel3§ lezycffiy s te O-defts d3j to s
Msslse j Isflso j didzts v O @Bk I Gets S



2.800 4 —a— Mo-Mo
. —e— Re-Mo
2,775 — Re-Re
°<, 2,750 - ¥—M-M
E| 2,725 -
b=
§ 2,700
= 2,675 -
E )
8 2,650 -
[a] J
A< 2625
2,600
2,575
— T T T T T
24 23 22 24 23 22
Yucmo KCH

tdmzditsfE mMdztse dzr | tcOMmmditwv(dgd)w (fifpteyjiMgtddp, ReiMdzReéRed B j
fMtej HMEM) H REMOJSH(CN)]" © L Oo dfd BBsfisd ls sua ¢ HoY MGk
O dzd 5 dzO .

OB &zdl4 @t Oo dzd s j dzr dzO B ) OENOMEA(Y) ta R&EMOSH(CN)]®, 51 te j H jalzj o
®J Is s HERARS, DFTd 1 & ¢ .

G tc Q[BE:M03Ss}(CN)e]” ts fif ResM03Se}(CN)e]> &0
i
EXAFS DFT EXAFS DFT
Ruio-Mo 2,75(2) <2,695> 2,741 <2,743
Ruo-Re 2,630(6) <2,658> 2,642 <2,649
RreRe 2,608(4) <2,633> 2,612 <2,61>
Ru-m <2,655> <2,661> <2,659> <2,65% 2,623(2)
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v OB d&zZAH @6 O dzd Is j dz' dzO™ ) OEMO W) ta BeM0.$(CN)e]*, 51 toj H jidzj d
Bj Is ts HERABE, DFTd t 4 ¢ .

Y d-fResMo2Ss(CN)g]* s tc O-RBEM02Ss(CN)e]* t o
i

EXAFS DFT EXAFS DFT
Rvo-Mo 2,80(3) <2,800> i |
RvoRe 2.644(3) <2.650> 2.644(3) <2.675>
RreRe 2,593(4) <2,618> 2,592(4) <2,589>

2.597(1) 2,623(1)
Rm-m <2,635> <2,649> <2,627> <2,646>
<2,615>

¥ oso0ddREI MEd) ®wWOMUJ K" ~p QRA  Gzddzd g3H g dF .

s O0Cddz tsB @GRy BWBESTdS OL |, o Qisls d3j Is Rextods M I ts
{ResMoz} o OdedtsdzOr M 22 su®© fippdzizdts ¢l QY jH @ dzdz’
COtlsd dglzO ddej Mtso f OH § dzd v Mddsdzj stedd twihjls¢d ¢
C dzOfls j todzts &5 OO diq & @D . 1 5C OL Odats, ybsts & yokssd
O dzd ts dAEMOsEHCN)e]* RexM02Ss}(CN)e]*, st telgder jjdzjls j stej Isd ygj
CoOdzEdazd yd ME dn teOfMmyjlstso d 1 C Mt EXAESHE) dzb ©tdas |
Mtse zOMmMikzs smMw Htokze M Hickc tsd.

37. 1l LOddi3sH j 2 Milse d J C dzOMmis j tc d@dffResMBKY dzjd¢ MR
ftosdLotsHdz d3d § dtedH d dzO
37L. [ i ssHdC O ftsdzkzyl ddv S[fRefiMegsitdzr = Stdif dzj C Mo
J ZOMmistswh jj otcj W HA&Y {§tdkzyl dd“{ReyMoiSt d dz
mMeh jMmMsolzjls Issdz! € ts o' MsC s B J tOIskztcdzr 2 34 |
sBtcOL 5o Odzds ftsjHddz] ded 2 Is s@dz'Cdgr dfy iz @ daoizHdz @zl
tcOL OB BISO®RZO tsH datsMIsOH d 2 dzOW By sSHJECO L Odgj N §
¢ s B3t dzjKS[{iR& xMoxSe}(CN)g] [108]. RL dZzOyodz' dzts, HdzW L Odgj h J c
BN ZO t©OL tcOBBSIsOdzO dtsH j dz 1 ¢y j tod d3 dzls O, o ¢
Ks[{ Re&s2M018Se}(CN)g], MtsH j to O 2 ¢ dzORdsMdeSsE (i = 2 tc O t PL 6O
My j"dts?2 &jbstsHdCd tc@usuil dzj dedn's o Red®ifiH jot@aiidfisSs
fsLodzd dzO fttso jMmisd L OBIMJjddd yedddzdH dzr = dzd ¢ C
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[ 2 L OBjON-rded O dzi 59 o OBz §djh Odd f
C zOMls j todats & s ) ERfdigf izj S MOY plssdzdlsted 2@ d 1 lsd dztso G
eslsdash j dzdw R, 1 shdzj oy jLeas Gydddegsion Oogfamule) oG
Yyomse ) d3j Hdzj dedz" d3 tsm dzOXY H j dzd j&B toj OC yd tsdadaets?2 fr
T =160°C
96-1204
[{Re6-XMOXSS} (CN)G]S-M- + L(HBG.) - [{ReG-XMOXSS} L6]

H,0, CH,CN,
EtOH

t d iz ddgfSB 40w Mmnr j BO  fetdirBe)Ldl.dzd v [ { Re

vsO0Cdd3 GBKOL t5d3, I8ty HidEErHaddz Odzr O dfdd ted H d d
Lisddzf dteds tbgelz i d o2 ddeuKe{@RelzM02sSe}(CN)e], s tots | Catf [p 5B ™ &lzts
dLEyjdes RBjIssHtsdz toj dzglscj desmistezC sktcdzse 5 O dzO dzo
HOdgdz" = MsjHddzj dzgd?2 dzjsBrBHdBS B' dzZs § sHB dtc Ol
Zd e OdzH O, djdg" v Mslsdesh jdedj ©WOMsestedlsj dzj 2 d
MsH d dzj ded v iR tMe L2} @Y)e] [(§), [{ResMo23Sg)(tbp)e] (1) .,  S@®E ¥ J
{ RessMo2sSel(etpy)e] (14). ) sdzy GlstcOBBlsSd &ilssHdSd Mmddasy
Cogf dzj Cse d&zO0 MjHddzj dzdd, MbHjtey O jd Mdjifh
LO®BY " jddy M dmftsd’ L tse Odedj o3 (I deHd)f o (dH nLjdriztsial
L dzOyd doad v &dzOfls j e dzts W s igttzjr dzOdz  sdzkz yd Is filj to
[{ ResMo2Se}(py)e] (9), [{ ResMosSe}(py)e] (10), [{ResMo2Ss}(etpy)e] (12), [{ ResMosSe}(etpy)e]

(13), [{ ResM02Sg}(thbp)e] (15), [{ ResMo3Ss}(tbp)s] (16).

3.7.2. [ d f) Ofglisftg 5 S a3y dzj € Mo
[Mdzsoder | StedmsOddsceo¥dujMSd) ROLOCIs] tdH
o] dzlsc | dzsmlstekSlsbtodzy & | SCH@g dedfthj ddstse ftodo j Hj dz

3.7.2.1s zOfls j todz' | [ResMtxSipHel '

4 5] HJ dgjlaafw s fls to iz COstizdcinhs ® iy L izte d € dzd dzdzs 2 ) d dzc
Pldzj L Qo dfd di3s tsls MO0 @d ke@wO yoOmils! 1 dzj d3j dzls ©
fMdsj " Odadz" = Y sLdyd?2 Oltdktse djlsOdzdztse , iydjtsdzjts)h
fdticdHddzO 4O dMk S Oltsd3" 2O s in? stcjsBh dr &
CkOMmMlsj tedztsets CtsBYf dzj S MO fB) dzP sRAfHIMD tk O dztlzt tBEW ¥ B 1§
Isfgr f tsL dydw ds, 9 C(btter i L OdWIstsfls! Hdzv  Ols sk
Oltsdiise 3t dad B5H3j, dzG0 , 4 1, 0 538 ,u ORI Is asjslsihtsls o jdefde
ftedotsHdIls ¢ (dIstsRasdids B} fiy)s tc BLLARjIs t{OW  f tSHIsortc H O



85

1L dzj 3] delsdetse s OdzOdzd L O. vIstsydzj dzd § L Of(Q) dfj (tiddzts i
f s dzlz uJ dzdBuilN)i{ ReM02Se}(CN)s]  KE[{ ResM0sSg}H(CN)e], f SL o sz j Is s
Mtsmils O Res NRLJ Rex9Mo3 1, Meslso j Is fifldsadj dedetaRd]LECREMO02Ss} d
{ResM0sSg}, UstsmMtsotsCzf datsfyilsd ) HOdedz" dsd ,Cfrtaid o ds H o e
distsetsor d3 W[ERetSB@x] d [{ ResMosSeH(py)s). RO tOLEZzf stew
dzj o 5L Iy des EMlsOdese d Is dLBdR) tedzr 2 @ MsMmMisOes s
ZsC Odz! dzr § d3d X Ols =R Moi Mo@ RdiNbots W dzd W

dizdeslistezC szt © ¢ dzOMls j ReEMESI@BeBY dkjo S fistise S[2{ L fs®. dzr R
Addsr2), N (Mmddd2), C (Mmjwer2).

s ZOMis j tedzr j W tcOc GxPiddsjo weL Oyl to bigjlsylritz i MsBISRS

Colster 2 oL ddSOjls ®jyHE &BodjSkzdzokd §dedH
(eOmMMmisswdedd dBINYHE YJdlstesdHOdBBd SCtsdzjy fdtedHd
(t dmiBaks ¢

{
(

y
L

{ Mz GsEd&sd, ©BOL o Odzdlyj SLAURHGMUSEEY).[ {£ 0 j Ists R €
xMoxSet ((Ud tedz" 2), N (fmdded?2), C (Mmjtr2).
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v OB dzdByes j H dzd | tcDifiyigNsi S MEN W dzv M WBiddezj dzd 2 (

[ dzd dz@ | [{Res3M027Ss} (pY)e] [{ResM02Ss} (py)s] [{Re3Mo03Ss} (py)s]
i (8) 9) (10

Mi M 2,613(6) 2,609(5) 2,615(8)

MiS 2,428(7) 2,425(6) 2,426(7)

Mi N 2,237(14) 2,233(8) 2,237(1)
T mis g ¢ 3,658 3,662 3,646

4 o j dzd iyt izl 6 ¥ ddd s fipls © 0 §  Mtsj H d dzj dad W d3jfrjded) dad
B4 Is O dzdz, -y Ji3g B O D BHELOdEdd Y d 6 OO WE. W j dzd yd ded § Mts
tej dzedv ftdotsHdls & ko jdzdyjdd® MmtsHj tcHROMEN (28 d&zO
se() 6 M(@aMzSg(23 Msut) . vejdduyjdd udndao -
stcB d s@iddfrtcd o sHdls ¢ ESCtttsyj dds Mtej HOafFMmisk) 3 @k
tcOMmMmilssw dzd J @RI HE ¢ &zOfls j todz” o3 C it dzj € O]
~nOtOCIsjtedL zjlsmMw ko jddydddi &3 tcOmMMmis sw d&d wzdd3JOxds

3.7.22s ZOMs j ez | [Re&MG:SGEOY'

] HddAaMed s Ok 0% j lffwe ) dk, 0 j s Hidd=Dd Hdf dz
5jbtcOC cdzOdz dzts? THefadpaisszgdd] dad jf ta.Ogitez) dzdzsmisd o f ts
MistczC Ystg@®@AsH dIs ¢ dIs 5 cREsgMBSs}(Wiy ) ddl) o Re:N10pSs}( etpy)e]

(12), {ReMosSe}(etpy)e] (13). s ltek Skt ® § &zOflsj ttdesc s 5k &Y dzj

Baskls iz ClsZts© ¢ dzOfls jReiMoSs(eDyh]3 dp § tsd sP CsH: Re

dk _
Aydlst2), N (Mmddd?2)., C (Mmitr2).



s zOMmls j todzgr |
Mtsd H ddzj dzd 2
Lisddzf dtedH d dzO Mmtsmj H dzd n

LIsddzf Jted H palsg sMBMITO $2) .

fdzlz Y O j

Lilsddz dzs? Gtk f 52
oL dzgd SHBj Is ot O d3sH j 2 Misea d j
B Y Ols tsdzdz" j Nb R, fiyiSs] V¥ N[l
s O¢ o Mdzzyo,j ¢ dzOMmlsj tede A
ofMsmMisOo j§

t MMk stk dzts

xM0,Se}

v OB dzdAps j H dzd

(yjtedr 2), N

WicOG d3j dals ' )
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(vOBAEZJYO 1

5Bt OL 5970 dzdy'lsjj, & 1fBz6 VOIS ey)s].
(Mdded2), C

tc KDIfyfiNGI & of MY W dzw

fls o iz € S Iz tjls j IS @@ toh
fn ¢ SO dH s &g s I fdeid@ jdlslz, =4 A |
¢ &OMls j tsdz T
(¢ g iigis 6 sic s,Misf € ddzds®,
Ot ts BOIs d Y JishyfCdzff o tc § ke dizlzts) &5 3G
 fMeslke jlsfsetkyh dd
Mt Glflas] daff R J & | 0208 dzd Yy J

$ ts d3tffrosjnS fitetsteQ dimf ™y
Migte H o ded fzd & jtoOdtsdiR’ @ dz O dzdz, - d3g ® Odizdafz]
OLBEBLOYd o OF Is fiy)y

(Mmiwr2).

s HEMY dzd 2 (

[ dzd dz' [Res 4Mo26Ss(etpy)e] [ResM02Ss(etpy)s] [ResMo3Sg(etpy)s]
fmewuid 2 (11) (12) (13)
M M 2.609(6) 2.602(4) 2.612(8)
Mi S 2.432(6) 2 424(5) 2.431(6)
MiN 2,230(5) 2,221(9) 2,230(6)
iTMls g €« 3,686 3,753 3,676

Cudf dzj ¢ Mis

Ao jlstto 2




88

3.7.23s ZOMs j todz j [Re&MESFGOD)E

Bsj HqEdSadd Mis Qsfgrg Lz Isj steOd 5 dzO dz' R/D. v g 66 dpdzp dz
L Ofj dzj dedzsflsd G L d yde fPdstsxissl b @RlsGhzdse dlssd s
[{ Res,aM02,6Ssl(tbp)e] (14). &t s e S s tc® § dzOfls j tedzsc s § B8 dzj S f O

{ Mz dBBSu ste S kzte® € dzOfls | toREsMORSHA-tspi dzj/ComiGs sp 52 G s
(Wjtede 2), S (qjdzls™2), N (fddd?2), C (Mmjtr2).
RELO Mddzr desets Milsj ted yd M sl hdzddzsad ve tsBY fjrd
T Mmisy Cddec O B N Hidze-pdgtsijdEf ifdp@fdgd] dz® MM Hdzd s €
L Olstelz H dzj dzts (tOMmMmiIstsw dzd § Bd Y HE - pikkist dzf @ dgaf
MsMlsQoadzv jIs 4,2 ). 1 MmbtekCllkztcj k36 iy BOHMW jzGrE
oLOdhBsH j2Mlsad?2, Ctltster j tsBIT] HIiYgldzj Sz dzestp ogH 21 @) fis

t Iz édstbdzsd, 5B tcOL 5910 dzdyls]j, & IARREENMP; &} (Bp)s]. A 0 J s 52 6 C 15
MoxSsty  ((yd tedz” 2) , N (mMdded?2) , C (Mg ter 2) .

[ dets@ sy d fdzj dadz" | fsfrIsCd otsMftesdL o j Misd i
CdzOMis§ tede" ~» KsiERBIMdzIe}(OMNBlo  (BusN)s[{ RaMO:Sg}(CN)e]  dzd  f ted o
























































































































