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v OB d&zd } O

YyOflstslsr o90dzjdalsdg’ » CtsdzjBOded?2 dedlstesL sctekzffr d kMmlss2yde sl
s s dzj S M TauMS1 | Trax MS1 Ta, MS2] Tinax MS2 { OBsls 0O
Na[FeNO(CN)]L2 of 1949 182 200 1838 - 150 [24]
Na[RUNO(CN)]I2 2f 1932/ - ~230 - ~240 1648/ [29]
NaJOsNO(CN)]12 of 1897| - ~190 1790] - ~220 1546/ [26]
[RUNO(NH)s]Cl3lH,0 1916 | 245 260 1798| 212 225 [27, 28]

Is to O-FRENO(NHs)4(OH)]CI, 1849 | 258 272 1716| 189 204 [28, 29]

ls to O-FRINO(NHs)4(Hof )]ClslH20 - 277 293 - 211 223 [29]
[RUNO(NH)s][Cr(CN)¢] - - 266 - - 198 [30]
[RUNO(NHs)4OH]3[Cr(OH)sM0gO14] 2L15H,0 | - - 265 - - 245 [31]
Ko[RUNO(NG,),OH] 1886 187 199 - 152 166 [32]
Ko[RUNOCEH] 1895/ - 216 1765| - - 1554 [33, 34]

s ts O-FRINO(en),CI|Cl, 1878/ 246 - 1744] - - - [35]

Y F[RUNO(en)CI|Cl; 1901 | 206 - 1775] - - - [35]

ls tc O-fR&NO(en)Br]Br, 1877| 229 - 1738] - - - [35]

Y G[RUNO(en}Br]Br, 1902| 211 - 1777 - - - [39]

ls to O-fRENO(eny(H20)]Cls 1904 | 267 - 1786 - - - [35]

ls tc O-FRENO(en}(Hox)]Cl, 1900 277 - 1763] - - - [36]

Y F[RUNO(en}(Hox)]ClLEtOH 1917/ 226 - 1796 - - - [36]
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1230z 9o sSHdzsEts tcOMmlso tstc G0%))SIP dgiizo & 6 & M togfits ks
HJ!l sddizsoses { WdtO. 1 tsdzzyj dedz" 2 f totsB0kz €
B3d dz.

l " RAtsH dzd Is g PHePC d iyt ®C 9 OH d O BBA3d dzddt) Is tc
) s Md&z'OpLE% (1,35 d dzdgBE z2 ) .
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2334 d dzloyideeyd HtesC MtsH d dzd Iste s H d O B3AK fRlzd s to ts
1 O9 j MCE Qdits4zNg[RU(NO)(NO,)4(OH)]QH,0 tc Ofis o tsto W
2,0d3dz o tfus,dzj Higg @B dzY dzd € f 5 dzzORbcizlE)RD; to
(26dxizsdz! ). 1t 4 OC yd Bezgzlsy df dg@dzdl s d3dzO s dzts 29 Is
IsJ uj dzdJ H o ifddmizdetm distn' MdzOBts] GOL SO
rj dz2ssOdzy j o7 J ¢ ted fls O dzdzr ftesHEZS SO
o SHIS?, My d els s, LW dsdg d d3. il hidrdeg

Yyaddd H eSS fsH d dzd stes H d O B dadadnlis«@eadtaly, tdsai dzef
0,885 dz' )

234u ddzls j L Py FrB e dHesS MsH d O dsdsy dzdzd
Yd-md R zstesOC 0 OH d O dsdsd EIATH 6,89, 88ltclz Is | dzg

1 G diMmSlz 0, 50ydHRUNANHY(NGREBHE! ) tsd3d Mis d dzd
flsOC Odz d H B Oba@ifls HE A , 5z B dz ) . ) s
Njdlssets Yo jlsO fjtjd®ihde Odd dzO@ O dzdls
whklsjddjotset € dj®inefsed Slusiddsolsds 21s tdsj,
f tsdzkz yj dedetiwcss Sadifilsds st @ MY stedsd teso Odzipw
Y F[BUNONH3)-Clo(H0)][RUNO(NH3).CI,OH]CI.

[MOHBE slsWddz stetsar 9 Odzd fted f sdady j cC
oLO M jdedetsds Mmisj ¢ dzv dedets s W  d2diside jo ts(H4Mds G ffsts
Llsddtse 565 590%)d stz 0% % My dfdzls @ d Jls ezs o 5
) sz yj dede’ 2 feBHESK MEh JBP dAdeSLHER

17 2sH T s tydHng © stese H s C fsH d Odd
Ygind n dzste s OC 9 OH d O d3dzd dgdzdnliwtQEstiatote KA39 dad W d dzc
1A4B3Bsdr Qdzedz” j 1 dzj d3j dzls dets ¢ s (QDid3R,8¢2),N © 15,5@0 2
HT1 29 (3); o uY @ENGISH:)HCEM0)][RUNONH;).CL,LOH]CI, %:

Cli 32,67,N71 15,49, H7 2,79.
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2354 d dzlsyjdil) j St OF deste s O gakq dzdzd s tetsL Stk s j dzO |

1 Oo9 j MIL,B0c (3,9Bdts dz’ 1§ HRUNONH:).Cls]  § ts &3P bzd f
Ctolze dztsH tsdadzlz ¥ d§5OdzBdgrlz t<fB | Hj ipEO §1dBOdzds Is s 2 ¢
(240dzd3ts dz' ) . 1 sdzkz yj dzdziz® ts toc g oy aizjyim1g dst@ tc A figfdpte
SEOIsdz &3 r SdztsH d dz' dzd} & tsId3sChypfdy s jita Gebfed 9 std  d L
fdted dej Mdzd o MIsOS Odz d . siaBOLdixfo @i FodfHvwd
HtsB Oo d dzd M BICI d3dze dzB o + Ay dertad] ddgdz" 2dzOtc @ fifsls1ov
B Odzj .

1 sdzlz y j tefipls @Qstist€  ydzj o sets Yo jIsO y O iy
o SH' , sils W d gzicl®)ts ® Bdad| d3'dzlls todf i <izs medzs 5 d3tf oz S
0,2d3d3ts dz! 5 %) d ftetsdd dzd BMOHBSE Addjds tdsdn
fdteddej Mdzd o 50 dgdz MHEOSC QANEo Cdfy B Bap
[ dzv  SlsHJjdzj dedw ff | dzls @ohdeftastalstdzd & to tf Lstsitiziylg dal
HSBOOdBP ¢ rdstedH O dyizifd@te d(ddd, 2dzARdpsEE W)
12Misdzw dzts?2 .S dMdzsisT

[MOHBE Cttedydzj otsets Yo jlsO, MmMtsHjtey O
tcOMmlsotsteddzd "o d5 HdpdsW gftzh stctso Odzd yYJjtej L
sBr ydetsd3 HOo dzj dedd. [ MOHEBSC dze@ o Grdzlizts?
BjMyo j Waed s tc Ols O. CRUNOCEs s A @d2 0% (0, 4
0,78d33sdz' ) . wtsBteOdzdzr 2 WJddz' IsteOls Ek MAHECIdiEHzd
B3 dzd ZOdz! desec 5 BB j B3O.

s tc O ffdsdc d Y dzj o ' CIRUND(DHEL)BIFBLOtsIsW  dz! Istetso ' 8
ftsded ) J dedzs a3 HOo dzj dzdd dzO fHtejHO OtedlIlsg dz!
(40 stc) , HtoB@dztzo Otk dzbc s tOMIs o 5tc AO%),IEYd3d=s o
96 % Mydgda@ fdAsotsects + WO, 1 tsdzlzyj dzedz :
o IsJ yya jdzRdz.

Il 7" ASHISj StcOn dzstets O d3dzd dztiid Iste ty | B I Is j dz@Esd
s mde @d5% (128 d BRBRBsdz! ) . ltedetsH dz | H dzw
f sz yoOodzd f jtej Stod MO dzdzdL Oydji?2 dqr 1 [
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236 dds j NOdef Btstolz s j dzOI181D92,183,94] dzOlsto d

o di3j g @@BSdz' ) ,dfl 5N O KIS dz JRUNDENG,),OH] L2H,0
fsd3j Msddzd o ctkh jodHdkzs CtsdBlkz dO 25
sj i3 j Ok 4 660Gt lsts?2 Mmd3j Md i EBE&KIEY
o BH sG55 120 fifs@HY ©@) j 16,5 BB dEd), Psfdzj € Oy H
HES Mkade Mtsdd 2. oigiydr] tlOBEE®wsdeObzd fdd Md
fwis: ftsteyd?2 HJMlsddzdzd-B4kdd diztsd ' BisH g o Gfd
C O Hftsxeydd .

) sdzz Y dedzlz ¥ s o JSE wiADH H hdfgj f)H B ls j o] of deCids:
HisB Oo dzVv 3 a3’ 2d Ish Olsj ozt dzs  j tej ogj M d
fisdzj 2. 1 Ols j &3 H s BXApdezw idds{d dfts o fipdg jsi dfinf 2 ,tcls O
fjtoj BN doOdd, §tdzyoOw cjljtetscjdzdzzs ¥ |

rjdzld BMOHBS yYjdjotset { tctfakHS IHfas dagly Y
HOo dzj dzgdd dzO ftcjHO OtedlIlsjdz' des oL o jbh j, dads
ftotsd3’ o @Gdzd 50 % | IsEEARZOBER, 1 1RO ddizOH d 11ls d dzts o
l sdzzyj dzdzr 2 ftesHESIK fkh JeBD dg dptsL HER j

ITAsH S el g OH©® ¢ j S ) O izgslactipdety lis @ akfdds O
(25¢ , BFEs dz' ) .

2374 d dlsjta®de d dzq Is o5 Is ts O dEchY czAD K8k AP Is O (

Il MlsOC Odzyd ¢, 1 0fn tsigdg S Oz )2 dzls tc d tc s 8 O dzdzts
o dzts d.8ed §dsis AZN[RUNOy)e]IXH,O § Jj e d3d " d & Odzq
sy M+ dz0@ BOcdedIsdets?2 ij " Odz€ ] fHtod € tsd3dzO
sBtcOL 59 Odad W Bzlsdzso Olstse s tOMlso st O) .
i dzj diRatefimd fMls ©o dzwfgdzls HHEO tistisds j ¢ 5 dR3dzO s dzts 2 |

J Isj yd ded j J djlsdimfc sd Lo tctc OMIs o ts tc O-ts @O dayj jdz!
Cted Mls ©dzdz Yyj dzj o s s G dgtfizizjs fcis® ! o © dzdp s tf
HOo dzjdzgdd dzO ftcjHOOtedlsjdz' des oL 9 jh j dadk
ftosd3r oQdgdy dtsHdscets tOMlso tstc O-90%)s tfxdiEd SAG6ES
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Mitals© dsfz H L sddzseotsets L WdwO. 1 sdzizyj dade
sS4 ud dzg g & de

Ir 5 dste d ¢ d HotdeGRk] dzd Is e tsls to O 33 date [z Is g dzasls
~95% (136 , 6dfBIs dz' ) .

238uddas j L FedeBai s s o d Odsdsd dadzt)I$88 84 ts to

| Oo j MA7&  (dii3is BNQRU(NH;)3(NO,)s] HO0 §f sz " Odzd
dzO dbd), O dzd © Odzdf 2HCIdzdz BOC tor 9 Odzd yYOMBsO ™
otSHWdgs?2 BOdzgj HB ftoj CtoON jdzdw or fj dzj @V
dL tOfilsoe tstc @ Cofff drHj" dzvCoedsfifp' @zls ¥ @ W & § fipd3 jicdRdig@fg
¢ tc Off datts g o Uz2 . 1 Bdzlz uyj dzdfr G tc © & ISl tddefsdg 5 1S
(~3d3dz) d d=fn dzOH (

[BtcOL s OQoh d2 MetstcH SdcrOMmdzets C tod Mis ©dzdzd y
slsWddz! stetseo ™ 9 Odzd, ftetsd3® e Odzd 8 0 %, L Olsj «
mMh ddzd oHimBO®,] btsitH ¢ dd3tHeRp (0B6T , RdSHipsO o)
C gzd3j dzls ddz@dzd O: dzOXCH j &2&9, N %:194, H T 3, 3; [
[RUNO(NH3)sCLICl o F yd fndzj d,i 3686, N i 19,42, H i 3,14
[ sdets € tod Mls O dzdzr Ctsditf dzj € MO, ftedesH dz |
f sdzlz ud dzr 3§ Hdzj dzdz" d3  NB[RUENEIG)ERD.)] BH, Qe Odifls & t
HCI.

2394 d dzlssifis to S dztste s H O dBBd dzce) $EE S L Stobz s

Il MO O0dzydsS,1l10msadztcl Bz P dzlstc d tc s 9 O dzdzts
o dets N d. 8] (d8Es &' Np[RUNOy)g]IxHO d ¢ j t6d &3 " d o Odzq
mMd3d ! O &BOcdzdlsdes?2 BjhoOodz¢j §toed W slz@&Ed
sBtcOL tso Ooh dj MWe s datff tizjo & B d3d3dtetiasls j dzd W tsf] O>
HsBOQodzjdzd j 5 Istcj m CtcOIlsdetsets tsBi j BBO Oy k
Nd dzZstsets Yo jdseO oOleNd dz! flstiets di3" 0 Odzd Oy Ists
OoSLHERO. 1 6Mdz 1 btet, fdzkzyj ddzzs dzOMm
10d3dz M3 s dzv dzts?2 S dMmMdzsist d Bttty dzs dzO«
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fdzdsEted &OctejoOddd vyojl ©OMkeotEtO -dL
Cmtedydzj o' 2. 1Moz ftojStwOh jddw o' Hj dzj
§ Oted dzd Hts d3d dzd d3Qigz) dztxc oS ~BO HjddgRR| . ( ~ 3
[BlcOLBSo Ooh 2B SteH €agOMmdzts € ted M ls O dzdzd .
sl dd scse " o Odzd , f tetsd3’ o Odzg 9 BHIS2
¢ o QRENONH.):CLICl, L Olkjd 80% d 96% 1 IsOdzsds
Meh dzd o k¢ wiscdE&BtsH d Adsdgd dziip Fis ®p
~50% (0,526, dfSlsEz ) . [ Sdats € ted fiyls O dzdzr C s
] dzse j deslstczSC btodzsets OdOd&zdL O, § tsdzlz y
SMOHCO CifdjCMmse wkisjddvy, fda@HQ) dzdz -

23106 d dzls j L dEdasBatpdsdOs e s Is to O B3c3d dzddt)ls e s L &
[82, 83, 85]

1 Oo j MGz Odzz® ANafRU(NHI)(ND,)5] AH0  ff s d3j & Oftdd O ¢
dzO 10 d3dzeizd B tsBEEREIND,(B8ERBS Iz v f Z2yd?2 y J dzk
fted HtsB 09 dzj dzd d C d Makzsfis? s dzas € tsO L Gste Iz th d'dA
Ctslstster J 3 Hdzj dzdzs tcOMlse tstewW dzd i @ dz% i
1 sdzlz yJ dedzr 2 tc QAqfls offtdda] dUiffdgiiadvls dzts 2 Is j 3tfzip & €
Bl j 3O.

[BIcOLtso Qah d2Mw tstcOdzy jor 2 € tod fij lsDdiafizo
ftosdgpldd dzj Bsdzr hddz3 S sdzdyj Mlsoatsds oatsHr (0,
Hd! sddztser a5 + Wdtesd d Mizhadued Cots iy B £ I ®

~70% (0,326 , d3iEis dzt ) . O %O gzdas ;N @94, H i 2, 9; r
[RUNQ(NH3)3(NO,),JNOs o ¥ yd fpdzj Mzis 29,1244 1 2, 70 . [ tsdats¢C 1
Ctsdsf dzj € MO, ftodctsHdz j H dzw toj dzls ¢ j dztsf

Bd Hdzj dzdz" &3 d MY Ote j NARU(NBL)(NBDHBOste 0, 15 @
1 CodoOdzj delsHDDs. 0, 120
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231luddzdsjL | cR@ud@s!sttd Oddkd dzdit)ls ts 5L
[83, 85]

1 Oo j MC 0 08 3 0)dsldgRufixitz)s(NO,)s] 3H0 f sd3g Mis d dgls (
@O 10 &dz d.1dgdzdA0EN Q@ (1, 62 &Esd ). 1 d
IMf Ottddd ftod CGdkObds? Isj dfjtalkhispe
Mstetsj dzd ] fodzyj decese s ©Ody jotsets Cted
BjlssHBE toj disc j dzsilstel C ISChtakfiEjs i@ dzChyiref O
0,15 ¢, )0, 41 ®BEsdw

23124 d dzlslimdzs e H e OISO dzd stc Ols O
G tc @ d dzd ISt BB3d3d dzdzd Is to (H) [82BR, &) dzd v

100 j M@dz RaNH;)3(NO2)s|GH;0 (2,7d3i3ts das @ ) & edam{tc ~ 1 0
3/ HNO;9 50 iz fMlsOS Odzj. 1 td dzO¢ to OdnGdeds
d tzj dzind o dzts  1ff tg offze Bl j* oz dts tc O dzx jOds'j B 18 s jj diag Tz
OL sls O f tefip'H tsdzy djezt Is  te O fyls o QAsticAig defiis. e iy B W
B ZHEOGtcj o Odzdw f sH O fsjedzjdgzd §) ls jeCQirtdy
] sz yj dzdzr 2 twOfMmlotste My Oted dzd HEs d3d dzd d3C

[BOL o Ooh 2 Mmw dedmOund S A€ Iddiefifrflzi i @ tf doE
f sdzd ¥ § dedets 3 fHe@sefindeadt2 , 8 0 %! 15 O fipls dfBYq tdfds d
Mih ddzd o IssICrjn SHRIENOMNHEZ(ND,),INO®I,0 M) s fde @ &1%
(0, 88 dgizts)iz2),dBOdzd L :  dzONHi j2&B(4), H%: 2, 9( 5) ;
[RUNO(NH3)3(NO3),]NO;®1,0 0 Ty d fy dzj NiE25,4, 961 2,9.f tsdzts S tod fyls
Ctdf dzj S MO, ftod G sHd j H dzw tcj dzls ¢ j datsf
B4 Hdzj dedz” &3 d MY O teNa[@aNHep(NOR|MUsBH @, 30 )
HNOs;.
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2313 ddzlsj L dzdIstcOISO HdedHEBBE Mts
Ctc@dgdzd stc Olstsis te d O dzdzd ditlp8R,1B3s8o|tste lz Is j dzd

1 O9 j MCEz RUNBS)(MO)NIO (14385 dar Qdzd dzd ~5 ¢
HNO; &8 25 d&3dz fMilsOC Odzj . t OMBeOhdiflcd sk s j
o' Hjtey doOdzdd HOdzdzts?2 Mmd3i Md o Isj BdetsIs §
dzjjHdzffjo j Is tcOMmise stc OC tofQ pRptzd 2zl | @BIse stc B
Bd ded B3O dz! detsets B j BO ftod SCtsdBdzOlsdats? Isj c

[BIcOLtso Qah d2Mmw CteOMmdzr 2 Ctod Mmils Odzdzd .
fsdedy J dedetsd3 dH Ofp ) flaifdff o IssQicSRBse @R @ ¢
stec Odzd yj MSddsd tOMmlseo sleftsj dztgdz' § B f & ¢ ¢
OL Blsdzts 2 € d iy RENOINH3):(NOD3)] NOEQHJOBINO; i ts iy Is O 8628 j |
Lldksizf sdetsCtod MisOdzdzr C sk dzj S MO, FtodctsH
QdzOdzd L O, dffj siditg wigdatz'ds d M ¥ O eNajdefNHixk(NGR]MUsBHE te
(0,27 ¢G)f HNO3 ddz 16

2314 ddzls j L 6 d H tc BliRQ] ~rddidddlsitaa] O d3dzd dzdéd) Is tc ts
[84]

1 09 MCEz (B2d63B dz' GUNOJ(NH;):CI(HO)ICI, f sd3j M O dzd
Ctoze dzsHsdzdzzs CtsdzBERZ, MdzOB Y j dedzz® tsBtcOls
6f HCId Sdfwisddzd ¢ tsdzzyj dzdzze fmd3j m: dz0
tcj OCydd tOMmlse tste { € detOEtely 90O jye jUsd te fdddalsdptst:
s ot d3j daj &3 Iz & gzbizaf Y dzolz0 2 Is i) s M dzli - 6t o wydiz sz
cOMmise stc Agtc FdpIQmpdztsz SMOHSCES 2 Ottd o Odzc
B3d dzgd B3O dz! detsects tsBI Y ZO (2 d3dz) d ta dzOY HC
ftocsHEZCISO tlWdd stetso™ 9 0dzd, ftesdzr 9 Odzd ¢
L Wddstsd MmMeh ddzd o ©tsCj otLHERO. Il T aEH
1,9dz3ts dz! ) . ¢ dzOdzd L : Cl 1dz®R7d M dzts18,5, Pb:1 3, 6 ; +
[RUNQ(NH3):CLJCIL Do " yd ) dzjCize84,709 7 18,28 H 7 3,62.
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23154 ddzls j L dafgadclustO0 € o Ols te d O dzdsq dAtas]tc ts L t

109 j B¢ H1,5e355 dzRYNOJ(NH3)3(NO,)OH]CIO,5H,O ff tsd3j M O dze
25 iz MisOS Odz, LHN@A o @ dzde j 53 dgdf o 10GIzd[  tsdzlz
Cdi3dzOIs dzts?2 Isj k3 j eOlskztcj by jlsizda j2 dzdSte Odn dzn
sa zOY HDIZddzj H W dzts 2 B Odzj d GBtOLBo Ooh d?2
slsWddz stetsoa™ 9 Odzd, ftotsdzmr o Odzd 80 %, L Olsj «
ffeh ddzd ® bkCj oSLHEZRO. 1" StH ¢S s 9
¢ dzOdzd L : dz02 H Ndztsi, 26,483), H i 3,3(5);
[RUNO)(NH3)3(NO2)(H20)](NOs)2 0 © y d fi) dzjNiz6,5,H% 3,0.

241 jIstsHd ¢ d -~¥dJRdNEIEMEd - L EMY J tod d3d «
241) sl j dzydsdj btedyj M) kdktess

1 2Oy J dzd W e o tsHdzr AL d3fe ® fjlizd tstc tio t
G1dR) SHBds®Bj €0 odddsd 4100 Mt flsOdzH O
(1 dzj SstetsH T kOB ) dag wtcw dz" 2 1 dzj CIstetsH  C ¢t
L dzj C lsitefsle j © oz dzdzr 2 L dzj SltesH  Cuw[ 4307)
flsOdzH Otelsdz' &3 BEYW jtodzr o3 tcOfls o ftde@cR, d L Qg fricts
°0, 03 jH. rdzv  Isdltctso Odzdw dhif sdz mEW Oc
(stsydsfls! dL it deddsS dzlsB | jroffdzdz 2 W sdz
HsB Qo dzj dgd j 3 dgj sBrSHdBsSEs Ctsdzd yj Milse O
sdlstctseo Odzdd tcOL B B® dzjBdgde’ ~ H eeC@rplsda jtsded W dt
dzdzs? Mddr Ekydlsr o0dd fjtejfmujbsd ¢ st
ftodsdzdyd ded® lwstt€djcplzvr. j B OW

{ OMlso ster Stk dzj SMtse toklsj ddw Hdv
cslssoddzd dL dLo jMmisds?2 &OO | &S ¢lsBPQk dztz
9 tSHT dzde s tOMlseatstej dzdj d3 SCtsdi3f dzj C MO ol
(shstetsets MzBkOtdy 2 GBI jd&3 ©OMsossc® H
HtsBOodzj dzd J o3 © SH ' .
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2421 jdglsc j desistczC Iskztcdz" 2 0OdzOdzd
{ftejHjdjddj fojtci@idsipldsAadsds’ ~ff s dikegadiic dzO
1 €Y J tod B34 dzisdlsly dnd @ dzteils tcOMh dW¥ tetso € ( ¢
MistczClskzte f t5dzlz yJ tfladas & j dEQs dighfodisj £ tREEdV Ugi O Sl ts C
APEX X8 (MoK,dL dzzyj dzd J , CtcOW dlstsp r
Hor S BsticHGARAIGER X ststa s tc DI td™ tots o O dzr il
BjlsSHEBE lswyjdscs OltdO dfd Lztskstsd] dds d3 o H
o SHiISIGISH Q) ftoedBdzdy J dzd J dzd Ol ®el3O dz'o ts E 51§ i3}
teOfMmyy Is' ftetso j HJ dg i 5 SHEEXEY dg7]¢ ) B tc @ dgjtsls
1 dzj d3j dzls Otedzg » o yJod Bs Ofptetr]f © § H |

Bruker

v OB d&zd 3 ©

[ Odzdz | o) dzls @ j dats fiyls to b Gskitists detO©atssd @ats® dedizy @z dd
s Hddzj dzd § 1 to. a,j b,i C,i RW OCIs
G . (Vi b, 27 [1>24(1)]
ts fRUNO(NHy)3(NO,)(H,0)](NO5), P2/n | 7,6313(2) 12,1712(3) | 11,8256(3) | 0,0226
99,9080(1)
¢ t6 ®laiRu(NH;)5(NO,)3] BH,0 P2/n | 6,0824(2) 19,4031(4) 9,9788(2) 0,0173
94,655(1)
¢ te GRIENO(NH,);Cl]Cl P2/n | 6,5439(2) 22,3364(6) | 115706(3) 0,0186
99265(1)
Y FFRUNO(NH3),Cl}(H30,)].Cl P2/n | 15,0651(5) 6,3624(2) 15,3813(6) | 0,0185
94,9690(10)
Y E[RUNO(NH;)-(NO,),0H] P2/c | 10,4523(6) | 12,7956(7) | 11,1058(6) | 0,0250
95,702(2)
Y FRUNO(NH,),(H,0)(OH),]JNO; P2/c | 8,4652(4) 7,2343(4) 12,4504(6) | 0,0251
96,926(2)
Y F@[RUNO(NH,)Cl,] 1,0 P2/n | 12,1184(12) | 6,9977(6) | 12,2676(12) | 0,0772
109,907(3)
s ) ( YRUMONHS),Cl3] P2Jc | 6,6617(8) 9,6053(12) | 11,5682(14) | 0,0247
103,600(3)
¢ 6 QRIZNO(NHy)3(NO,),JNO; P-1 6,2211(6) 7,1388(7) 11,2678(8) | 0,0190
88,529(4) 86,773(4) 76,092(4)
¢ t6 QRIZNO(NHy)3(NO,),|CIO, Pbca | 12,8087(15) | 11,1237(13) | 15,490(2) 0,0260
& t6 GRIZNO(NHy)3(NO3),JNO,®1,0 F-43m 10,527(12)
& t6 QRINO(NH)3(NO3),JNOLO Pnaz | 12,336(3) | 7,1745(14) | 16,167(3) 0,0260
BGINO,AH,0
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2431 W% jtej dzyd Odz' dzOw S Odzftelzs h Ow ¢
Bj s Ofmis OB d dz' dz' [88 88ts fls 5w dzd 2

sOdzsted di3d Isted ud ME dd dL dsd ted ded W fteso
MC Odedtelzd M j d&s S @ e LGNEFZSEHs DSC (204 F1  Phoenix
o' fEMCOJ BB M JtodZOCOJ B B3 fOCJilssd3 ¢
fMtejHg Colbster B H&Y ©OMyYjksO Isjfdsser 7 !
HOdzdzr & 2O B' 2O d fff Brdreus analySisEa@ .f ©f O f
B &z yj dedz’ & dz0 0 @ f)=C .M s Rdz@ry @Y de s ok i d dzds
sifdsotets §kstCO ftod §oflksw ddzsk diyf U t
LOC kT ssds Odzé d3q ez P fo & Bz dgdzbizgizd elz.
244R dz% 6 OC ©OMdzOY TMikj O ME § iz Wz [91, 9B f s

14 dzj 8OYyde BjsOMlsOB ddz dzr 7 )t fiplsists'd da
fodzzftccotsHdzd S sotsets Mo jIssHdBSHO M 6] dzj
ddzls j defpd @ detsfyls 8  dL czkz yj dzd ®) figH s iz @ dzazdigBr 1§ ¢
ff dzgj Btsdz hdds € tsdzd yJj Mls o-8 dsdzdbD @ txigcts Cattatis] dgle]
ts B dzlz us@sdzdH § MW Isd “Hlssd M dgdndslls jdn MtshEzHj o8
1 d S Odz dzgOwW 59 j ton dzsfls mMsmMikzu O, zO ¢t
Mz d dz0 HEsf sdzddlsj d/ dzr @3 tej ¥ dzj € Iststets 3,
sOBdzj sCE dZEy tBtcOIlIsdets o IsOBdzj IsC Iz.

1 Olsj 3 dimMmdz Hizj 3" 2 wesa@idgik, " MoH jdeHl
mMsmistsw dzd W - , B Mistets  jted desmddzd dL Y dH
Isj BB j tOsktets?2. 1 Misjfjdedetsy dzOGtej o Odzd §
H S C sd3dzO Is dzts 2 L O Mud s Isj f dztsf j 6 H O
LOjedMmlstcdtc®9 ®BOBMdz dideW tf j S Ister SBteOL YyBse
Isj B3 J tOlskts.
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] Z0o @ j3I Edz' IsOIsr d tBMEYH] d

31f jsOMisOB dadz' dg' § MMissWdd™ dL e jMisdy -

lted Btsd htsd3 dd3j ¥ h jJ &3y dBRBdesetssB e OL
dzO dzd y d J Bj s OMls OB d dHzeiztlz' Rt s ) B ) IsCsvdgfdo2j € ) d
St H jlisjddsts tdzj 1B dgwlz) b tsGds) hydpidaPs sdzj j H s
BjlssHsdg Wodzw jlsmw toj dalsej desMmistelzC Islztedz =
dzj CslsswlePded Ud dzd v . | J 5] IOdfsuzeipt ddg @ to
Fstesh j 2 Istsfydgsisdzf dz@ Hdzv o jh jflse f or f
ftsmls sw dad W o 9§ todsig Hz@ Eztizgl ) RUN&p),Cl](PR).1H,O
LOWdSMdtetse OdzO 9INSK[93 @ M H dARudEEpyHE O,),OH]H,0
HERUWOND Ctdfjls@dEn s5H d B4, ylists 6686z j Ismw  dzj 1
HSC OL Olsjdz Msotsds dzOdzd ydw d3j sOMlsOB d dz' dz
toj dzse j detsmistezC sztedesets OdzOdzdL @, +tIsd
HW W J todzdaigy © MC Odzd tolzs h j 2 COdztsted d3j Is t
M jSCbesMSfdd. g jLEBEB®RG]2 1 Lo sd
Cddzd sdud MSdd YJOwbBd] s3glsOEOE J td dztsfh) Mt
ZOdzts ) § Gzd w5 ils j o3 U j MEzBc 1 dats ¥ [ijo@id GOGislzW B L s 8
4t -tsHEsSEs PO § Mise © ddzd ¢ tdMmizlsmls eldAsc
SftejHjdjdzdj cBBddyuor kg6l dkdiddBnls @ do
ftsfls S @Atz H dzj dzfs .

1 tsdzj j dzOH jydzr 5 Mo dH jlsj dzd fods siAsds s dz®)dk
Wy dzw j Isfyw o Odzj dzls dats § C tsdzj B Odzefigtf j Soflaftasidzd
Mddals j L dtetse Odzd 1 1 dzdffls tetg Lhyishglas joH et ddgdj? iz
kOB dzjIsCd f ojh jMmseatsd L dzkzyjddjds f H
ftsedztsh jdzgdw o tsB ZOMBIJOWSES lFtOO0 @dsr 1RBOBO
ofMmdnr 11 dimMdzj H tse Adp 8E] UifXs § H d dzj dzd 2

44



v OB dzd 3 O
sl JSChtesMEsfdyud Médd ~OLOCISjtedmMisdSd tWwHO
d dr &ilsOMmMlsOBddz dz@f = Wtsted3

MNO) MNO)

ANStedzz dz0 S &Y dzj € MC GS, MS1,

fn & fn &

& 16 BHRUNO(NO,),Cl] 1900 1774

5 ) (GBHRUNO(NH3),Cl3] 1884 1756
1879 1756

Is te O-RENO(NH;)2(NO2)OH] 1859 1736

5 & O-IRENO(NHS)2(NO3)2(H20)] NO3lH,0 1923 1790
s o O-FRENONHS),ChL(H,0)]CIL. B,0 1903 1770
& 16 QRINO(NH,),Cl] 1884 1758

1907 1781

Y F[RUNO(NH;)2(NO,).OH] 1882 1760

& 16 QRINO(NHy)2(NO2)3] 1938 1813

5 FRUNO(NH)ClLICIH,0 1888 1755

5 IRUNO(NHy)sCI(H20)]Ch, 1023 1781
[RUNO(NH3)2]ClalH,0 1911 1799

Clisd f ts dftesigrdzts M jwdpddew & Is fiyw Cozs yjor o
Hlsj Clsd talgjolOEleyOB d dz! dzf 7 M Missw dzdi20dzg §
dZdlsjtcOlkzte] B' dztgOfylOERS O ez® (zj dzlsHeidsctdds L Ists dz
sftejHjdvjlsmv ftedtesHs?2 CssEY dzpYhdasedsd L
Odz0O dzts ¢ d Yy dats fso jH] dad dzOB dz¥ HOj Isfqw
d L stets L & tedzjf Iff © fiyls BB f kizts Mztzdzd

[T fYefstesddd cO¥dS L OsdMmdBsmisd
g stesL sctelzf " dzs B3B3 OEzd d2? SIs Ists2
Mfls v dd)d. (Y@L Odksf: , Ykt 10 L Oodfd:
sfdmr e Of@®ode dzdj &5 oW RBs2 .
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t dfiy) Oo d Mdeditsdpdsts © SO daj fllipdBEc s ¢ sdzj B Oded Vv Lt
9MS1 Hthzdss sEttsd Py v dzd IGBSL Sctelzyf  *

I Stdduj fise j dadzis t5 dzaets dct® pp jOkdaf GlakEzs ¢ 5 §
d L tsdeqd Is to ts LOtst3g tg Uy for fi@izd W\ 2ffdps ) dz! " § H duQ iy elds
Ctsdzj edfilstes L Sctekf ' Ghdss dscts Mihlssw dd

[j1s0MisOB diddatis ffls ‘Mg O dztbI H O Isw  Isj ¢
1Sy jteddgj dels© (Hj tey Olsj dz HdzZw tsBteOL yo
fsedztsh jdagdw dLtsdzlstesL sctolzg f Zd3d dz h O
o] B fsddsfls! v JMuj-GPEBH §OCER dwvijds
420 dzd y d j O sl o Byt s s daftdd B dzd L g Is j dz dets sy d
d kmlss2ydo sfls: .

1 Of tod 3 to, 9 dda¥ 6 OC tc O Mmdzts dg tc B ik dA ldsts jis |
nizstotsdzd Is to L tl@R I gz §lzO s B dzz yj dzd v Bt OL yoO
443 dads BSBLOL k¥ ST  H ts (i tsegiefiis] ¥ dz' odz t§ B dfCeip
dstesL 5§ OF fAfffts.C OL Odetso SEHEEdI§dsB DL yO H B
sBdEyjddw. Jdudas, ylst Yo d¥jcldfwl 7%«
ColttcOW Mtslse jlsMlsalzjls o Odzj dzls dats ¥ H €% d
s H J dzf Ga@HERUNONOY),Clyl. v 5 o tsj dsijddifdi cO kO
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MlsOdgso s B ddL € B2 MY I§ tEEOKEED ©j HOYd
f sdzsmMO o Odzj dzls tizts das ffif @) ipfitiEs'ts VSIO | dgB)dglg L

o
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a) 0) B) r)
-

2000 1600 2000 1600 2000 1600 2000 1600

t dBR AW tcOC tc Ofdas RBARINCNOLClI;] o B dEZOMISd $ dzj B Od
(2000 16 00" Mazetf jSlste O) LOfdMr o Odzd f tod i GsiEia0Ols
30 My SkdzH 8Mdzy §jtej desMO tsBtOL YO dqL dt
oyudtedjL 60 MmjcldH { tsindzj to}0y thij detizfigd, 1 fistfinjds) s t

stsdzd ud Mise J dadats j s tcd HJ dzj ded J ¢d
nOOCIsjtedL 2z h dnA EmMlss?2 ydo stizpts?2, oizg s OMts %
dmMfsdz L soaOdedd BiIssHO HIWW jtej dzyd Odz! dzt
SftejHjdzjddw Ikjfdsestsets folssCO L tBEKC
B sOMIsOB d dz! detsc ts M ts fiplddEwidgd Wi teo) ofiplOO Bj flatf’ j dz
o' HJjdzj ded j &3 | dRJtee v f,¢ MdidddsiEtdn”  fedB SKGE
Isj BB J cOIskztcOr tsHNtc@w A daf WA Btdg@Lj e fdzO M j t
res, LOfdmMOdzdz ~ dz0 WEARUNDINOSB3Y dzg 4 TizD Is
fOOR] bter , wWOMMUdlsOdzdzr j dzOBd § 5 1 Efd .
= 62, 9(4)IgAT NV ABIE-31P3(2JK.

vOCddz BtOLBAR OB (& OL Odzts, Yls ts
Bj sOMIsOB d dz' dz" = mMsmilstsw dzd 2 dzd stets L ts € ts d3tf
B sB5HEBD RS MydSbtesmSsydd d [ &8 q
B sOMsOB ddz! dz" = MsMmistsw dzd 2, syJ dzd 9:9,ls ! C
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B3j sSssHBAE [ &5 f sdzz yOls Cdzd yd Mlse j dzdz"
Emists?2 ydoe sfls i sdzlz 4 dzdz" n Bj sOMIsOB
ftotsH | s deMistcdtetso Odeds” § ¢ WABARINONBDE),ClI tc oBdgjHt
ftod 3 daj dg" Hdzv dLEYJdedy o34 lsOMmls OB dzj den:
tclzls j dzd v .
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{dBujedY Cwdoer i 1 ug oBIRUINANOEKTIG] ¢ IO
CCMi jioddsj delsOcdz dz j ksySqd §sS0OL0dd &GOS tcOdd
Cwedor j, Mmoslse jlsfsokshdj. tj 0Sydd

32) sk UFded nOdzd stestelzls j dzO O dzOIs

[ dMOdatz 2zd s j 6Okt jid es L sH OB dzts§
bt OkEsteH  ZONBENH; fdotsHdls Is©OO dafddfmzd
Is j Istc OO dizdzd dzts,C tsdigf dzgz§ i) © s QS thdRiz © poatdf| velzts € B8 &Y
Mdn tfsjeH dztsy j dz) Ezjls sl H TdE@&GRIRG O YO oL
BjlsH fodkzyjddy cwOdjsrn dJLB®E s Ists
tcOL dzd ydzr d&s3d OyYydH tsdzd 6 OdzH O Ai3J .

) d&zOdzq te 2z V¢ thyR{ddas @ dscd dzs S s B dzj S MO ded s
MsCteOlsdls: ud s sfjtoyd?, dMmy sdz' Lt
dzd ISty dzj S ) ekl dedw o S dfdzts?  fytej H
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[95, 96], O sO¢yj Itsls WOCIs, Yylsts dzdlstetsctolz
Mddz de" d3 € d dejielOfabgd iy CWapEHpd . [ RMatSHY dL L isd
oLOddsHj2Misadj ¢j < fodRiBe)ET i G0 dkg O dp ¢
ftcdotsHdIls! € BicOL 59 OBaNH:):;E@Edz) § tstststod 2 t
B' s/ dzjdgCts ftcj o'tcOf ¢ uz@RIENCINEY A ¢ G OL dzd y
OYydHtsdzd ®0deH @EdstEE o s Mgz I B2 .

RMrBHA 2 Msk jedg®? d2 € s Ki) Agzq k) Ok sisy
ftcjJ HMMIsOo dzj dz o dzdlsj cOIskztej ) o dH | Stz to
tcOMmlso sted B3s? dzOIsted 4 9 52 Msdzd .

] dIsijtetse j dzdzOVY 6 OCydw COdzdjots?2 Msd
B4 Hdzj dadats™ " j dzd J Isj &3 j eOkzteC dqfj* Y wafid,
OBRBJOCO ) otsLOotOlssd tSlsetsdzO® o tj OCydt
dmrHdtse s o jh jMlso O ( sSBteOL s Odzd ¥ 0]
HJWtc®@&BHBRBO ¢ &iifdsdEdug dzdzts ¢ ts IS tflsdy j 63
dL o j flydBEO(NH:)(NO,).0H] . | 69 B HisQdedzts j B fAts]
fodzzyjdzts oL OddstsH j 2 Wiis & § fpts <Ojdixie/GRIDS teftp dz
ZOlstcdw ftod dzOcGtej o Odedd. [ 468Od pdetc Ofstf MBist
dzd stetsL s ff o o e Qazfp glzd Vig O ) fghts ttsgh REEBjAzd j o 152
ftesdMmMatHdls L O Myjls tBtOL 59 Gidadtg jj@d 5 tc {2
ORBJOEC sz 5 toj OCydd, OdzOdzse d ydets?2 kY 4
fn s dz! GJd SMOdzd Istets te lisls jadzO G Oy Jjdij s 9 {fj S HO-MHE[O dz
BB Hdzj dzdzs? MEBtesmisd tj OSydd, O ftsor h j
ftcsHEZC Is Ods.

rdzv fsdzzyj dzdv ¢ j CMOdedlstetstelzls j dzOIs O d
s zB dzd ¢ tso Odzdzlz 96] ,0 tWeHORASY dgj MEtsdz €5
ftseor hjdedWw 9" nBHO yJ dzj e sgts ftcsHEZCIsC
G SMOdzdstetstelzls j dzOISO dzOIstedw ftetsyd MBS C
Na[RUNO(NO,),OH]12H,0 + NaNO, + NaOH= Na,/RU(NO,)¢] 1xH,O + (3-x)H,O.
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Clss BtOIsddr 2 tcOo B DY fi)der 2t dtfytg i3y J tnGn
otsHd3 tcOMlsoatte] L ORj Isdes Mdzj " jdes o Mist
stsg s, Yylstser sBj M j yudls: Md3d " jdedJ t©0O9
BilssHdS] B doHNOsWhd L cd Otz MEHO dzOIstcd W
B dzd BOdz! desdz S sdzdyJ Mlseoj otSHT . Il tejLkzc
GjSMOdzdIstetstclzls j @8Pls @®dz@6tcdw ) 60 |

1 s HOdzdzr 31 tstdalzdy J dzdzts j ojJhjMmets W9 (
Ctod s Odzdzd Y j MS d 1A i ONa[RUNOCHiIEB cd H e O @ d H |
Nay[RU(NO,)¢]12H,0, MistczC Iskztods | nOtcOCIsjtcd Misd ¢
tc OB ts @ ~d [100. rdzv  fsdzzyj dzedw tSH W OL dats
NaJRUNO,) XH.O teOfls o stew dzd o a3 dzd 3O dz'Nel@bidg
HisB Qo dzWisddfizts Az %HfiPSH f &Y Oddd™WH j dzd o h d 2 Mw N
SlsWddz’ stetso f £8@®dgy © Ocdzd | IstCiogtaitsigz, d @ RIG EE
oBLHERAO SH] f jtdEBHHsDkkdOL 2 j sfjv
ftesHECIs, HgWtcOC Ists ¢ tc O30 Csltetsc s
Nay[RU(NO,)¢] L2H,0. v J a3 dzJj d3d dzd 4 . tcOL dz
Cted MisOdzdzd L Oyof Bz DL g JsH G j ¢ M O dzddisite tstieSlzdsL "
fizh § Mise j dediafe'ts daOdzch d di3d ud Déedets ¢ o S8 sdr B s
HOdz! dzj 2h dn Y IsOn 3" NaRuQs)eixts®. O dzd fyd3d

3340982 Miso O Istsd dzd Is to ts XA dzte Iz Is |
331) sdzzyjdzdj d ROwLOCkjtdL Oyd

lted oLOdd@sHj2Msadd 6 SCMOdedlstetstolzls j «
otsHd 3 tOMsoa tstctsdz ORBBJOC O ftod € t5d3dz0Ols dzt
Istc j n CoststcH d dzd totso Odzdz” n dzo\kl4c f§ ¢ tozBftf O L tzE
GtcOdzj osets LB O Istedddlsteslstcd OBB] dzs § t
Nay[RU(NO,)g] lxH,O + 3NH; + (3-x)H,0 =
= ¢ to BlafRu(NH)3(NO,)3]L13H,0 + 3NaNQ
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IrHjtey do Odzathjc Odpyjjdplsisc 5 ttOMIse StcOMkzds 56
fcdotsHdls € orHjdzjdedr dL w©WOMaBLO Y JcC
C tod f)ls O cZdeEEERU(NHS)(NO,)313H,0 ) on &8 ds, Bdzd L
Ctsdzd uj Mlse j dzdzs Bz .

[ Mdzd o totooLCHdddisS H j 2 lso j dzOlsted j o 52
Oz sdzO T tcOfisthtsds s dzg0 PEBRIFF@ERE L ©OMso SicC
dL e Misde 2 yFBANONH)INO)(OH) ], Ut EMlsOdese
tAnd d Rs M jShtsmMStsfdd. [BteOLtsso Odzd j
LOd3d h j dzed W ) h jdzsydaetsds otsHdesd3 tcOMmlsoe s
ddlstctsctcz@H, dPst totso sy H OF-bizad gigts L sdzdelg totis O
stcOtlzigdzsy j dzd d S o O drteted ddaf wists S Msc iz § § :

[RU(NHg),(NO2)6."* + OH' = [RU(NH),(NO2)s.(OH)]"“+ NO, ( 0 Ox 02 )

[RU(NH3)((NO2)s(OH)]* + Ho0 = [RU(NO)(NH)X(NO2)4x(OH)]® + 20H

[RUNO)(NHz),(NO2)4(OH)] + (2-X)NH; =
=Y FBUNO)(NH3)(NO,)2(OH)] + (2-X)NO; .

steddzd lsteslsted OBB] dztezls j dzOls dzOstedw Iste
Atstetsh s 56 tcOdzy dzdz" ~ o lswdzglzlsr n tstc ©dzy J
Bis dzts € dzd dzdets 2 Mo dzé s dzd d . HlstczClskte® ff st
[RU(NH3)s(NO)s, S Ols d tfdztsdgts dijjaS zdz S te fyls © dzdzd L WO Yy «
CostcHddzdtelzjls Isted OlstsBO NG to b et @z, H daNy Ot
fted dzOH dzj 3 ON NQ-G tdztlf jfd® o3 4).( feif dgts o dz" | B4 >
cOMmMmistsw dzdw d o Odzj dzls dz' 4. slisdsde'n d 20 d) af js wiziiaiz
Rui mMdzOBts dMGE Oy J dzdaNeR Vv ssd@sOn i W[ R tcOdzj o
t OL dzd yO MmiejHded n L dzONQ &S D 7 H ¢izof g (2R 1 4 2
Msils Ooldawg Isj .0, ] OdzjNdBs-tizts Js dztf g @e Isyw  tsls H
Bsdzj j yJ B dzO@ 4, 9A. 1 dzd Istcts e DY i) 22w € 5.
d dzloj@aizg39i112 8 2 (2R.) 4, fMmtej Hdzj j L dzO\iQz] .
Ml 0o d2wA.Is uvldsdz Bj yHEZ My dd Hok
SBtcOL 59 Odzdz’ 7 Ols NBA[NH;, OMsHER A tzlr | fzsh$ s
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e stetsctolztf f tcOL ol dztezlz 6 tzts i EAGE)A Is g WO dad ,
OLtslsO ddksttsctRff 8 BdOOLZd dsm9 BMmis? dzds tolf ds
341 A .

{dfulstetsj dd] StdfdShdasets Odd s dz0? o itzg iz ¢ |
steddzd steslsted ORR] dztczls j dzOls O

SOldtsde dzOIsted W ) MsckCIskztej dgd3j 4 Is
Yd s o d3w  OltsBOBd SIdMzstetsHO dedzj Skdz o
dzd sesctekzff. -OOMHisOBddw MR @orQdzjy 2 ,MIz4lF
ttOHdEMse Na d O 2, 3fsddi.Hdetz] MistcB8 B {F
sBteOL ¥ Is HJd3] tor , 9 Ctlstter o ttOMMEs Y dz¢f
s dzj € & dz O BH' onrtsHWh dj o CtstedazdaizOly
MstckzC Iskztej tc t5 dz BsMmisd ¢ o 3 Y HE COlsqd
ftod d&zOH dzj ¥ O d J dzd stetsctolkzf f Ody, & B3t dz AU
MtezCsktey ttsd dBsmisdEtse &BiYHE ¢ Olsd tsdzC

Il CtedmlsOdzdzy COIsdtsdzr d Sl dzj ¢ mdzr |
fif Misj dz®d wp j 2. [ sdzstcOdzd o' Miskzyf O Is ;@Ists
Bsdzj Czdz o BHT tc ts dz! OCyjtflsstetso detcO
t OmMmlsswdzedw w,. .~.ONcOFk IsfjtedLzs "] otSHESGEH
o Jdzlsjtco OdkzOr 2,88¢é3,14 d 2,81é2, 97 Mt
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v OB d&zd 4 ©

{ Mdztso dz" JstsaRps) @ tOMMistsW ded v  d cle OVALRUMELE JHAND,)s] Iz 1Bz
t OfmMmists d, j t OmMmistswY d,j t OmMmistsw dj
RuN(1) 10766(13) N(1)-O(11) |1,2460(18) NaO@BW) |2,3427(17)
RUN(2) 2,0201(13) N(1)}O(12) |1,2816(18) NaO(2W) | 2,4393(16
Ru-N(3) 2,0131(13) N(2}-0(21) |1,2561(18) NaO(1W) |2,4489(16
Ru-N(4) 2,1390(14) N(2)}0(22) |1,2406(18) NaO(22) |2,4672(15
Ru-N(5) 2,1419(15)  N(3)}-O(31) |1,2508(19)  NaO(31) 2,4716(16
Ru-N(6) 2,1534(15) N(3)}O(32) |1,2386(19) NaO(@W) | 2,5348(16
Na-O(32) 2,7718(17
Na-Na 3,8362(14
LGSz *r A LGSz ¥ A LGz ¥ A
N()-RuN(@2) | 9490(6) | N@)FRuN@) | 17856(6) | O(11)N(1)-O(12) | 11507(13)
N(1)-RuN(3) | 91,45(6) | N@BFRuNG) | 90,01(6) | O(11}N(1)-Ru |12553(11
N(1)-RuN(4) | 88,53(6) | N(3)-RuN(®B) | 90,87(6) | O(12)N(1)-Ru |119,40(10
N(1)-RuN(5) | 90,79(6) | N(4)-RuN() | 88,55(6) | O(22)N(2)-O(21) | 115,58(14
N(1)-RuN(6) | 176,40(6)| N(4)-RuN(B) | 89,08(7) | O(22)N(2-Ru |119,46(11
N(2-RuN@3) | 90,93(5) | N(5)-RuN(B) | 86,45(7) | O(21yN(2)}-Ru |124,93(11
N(2)}-RuN(4) | 90,51(6) O(32)N(3)-0(31) | 114,96(14
N(2)-RuN(5) | 174,21(6) O(32)N(3)}-Ru |122,37(11
N(2)}-RuN(6) | 87,82(7) O(B1}N(3)}-Ru |122,66(11
i 0
O/Cx a. FJ/O ) }\
N -
> o
~"] 7

t dBJ Stokzy j dzd § NE ©Is s tzthls] Rutiig)s(NO,)s] L3H,0
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BHaSY OL dasfls! . [H&ROSE f & dHEO dzdzd 4 Mg ts
fiod CtBizOlds?, dsQ i daOs®ity s ¢ LOjHsHOn
s & dzdzd Sqrdiizd? = bt Mo dHjlsjd Mekjl s
o tcj Bj dijisc tefitg o Ojls WOLBots,) fiojotOh j dzd .
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60 d .05 jwo O fiskyjdd s j YOS ( &6k
BO M MTN, 45 O f) Y @Oz o EELE@E MO h do W
0,46%, 16 O My d BOBYZE Odzj HsEBE§ dH Ol  dzOk B BY
SHdEZ &k Sbdr StdhsodddL Oydsdds? o
CoBdzOl dzts? s s j Ol ktej, NERUNHEO)G2HO.
{ j dzls& Pazts o © 2 O dzO dzd L ftesHEZC SO, f
Na[RU(NHg)s(NO2)g|I3H,0 ff ted 4 ® Isj yj dedj 100 o3opae (
fsCOLO0dz, Ut c¢ddhddje dffsafply gtz dsiidg
f tod dzOH dzj 3 O IINa[RUNEfsEN@J) 2420,

Rzls j o) Mdzs mldgjlsdlk! , yks fjtjsiho
Na[RU(NH3)3(NO)3]lyH,O  (2<y< 3) dL-mpdstelsizse 52  Md3d M
1 o 1) O dzzsNB[RUNENJIXH,0, fedetsHdls ¢ f tsdzkzyj
H d ¢ d HNaRIENH;)3(NO)s]l2H,0. 1 5 H O dzdz (die ddnlz ¢t O dzj dzd J
Bsdzj Cbdz StdmsOdddL Oydsddzs? o'
s te d dzd Is 1o sdtz ds Q@RS &z0 f esdME sH s | Y s @k b
ddzls j oo D2k ( BOSC M dzzds { dzH sIs j tod3d yjen ¢ s sls
dczCry  ,3B%,tc O My d IskhOAD, 32840 2
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td®Bt jLzd Is0Ot tc®aFuNHIENO,)GH.09 OlsditsmW jtoj &
DTG /(%/min)
TG 1% c-DTA /K
Te
100 0
2
+ 0.0
-10,33 %
90 |
28,94 % 051
-38,89 % L 10
80 1 >
49,84 % 15
52,31 %
70 1 20 3
L 25
60 1
4
L 3.0
50 |
35 5

100 200 300 400 500 600 700 800
Temmnepatypa, °C

tdMi jL kd 5Ot o GlagRUNHIENO)]AH,00 Ol &My j 6] & j
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J ddz¥ e OC tcOmMdzsdz M @ t€-Bde g dzosaatssisftedeCtsds
ZOlstcedw fHtoedmizlsMmlsekzels Mdzj H&B B3 5 j Mt sdZBEHI ¢
(NH,0) 3345 82593 M4nNEh9 31 GEHPD) Mmtcl ¢MI9), M
1340 tfy, 3:4RM4, Ui 60 ipy®)2,0501 a9 £y,
(dNHz) , 831 MNO) 77 F 2B dzMm@H; PP , Mbz4 § ) Mdz
(4NO) , 524 fytz0) 4 4ABORN MY, ( [ Isdzj M dzd d { tsd
ftctso j HJ dzts dz0 st Oets{o] RS dzlz U j dzdzts @
GjCMOdzdlstetstelzls j dzO O dzOlstedwY d dL o j Mmisdz -

v jClsts Mo jyjftedelstse dzj dzdzats € ts
G to MaRU(NH3)3(NO,)3[IBHO (e d8®) MtsH ey dls Hoej (dals
Moslsdztsh j ded § d3 d dzls j dzfd o detsdiHs4 @4 ~d&.: H. tHisc
Bsdzj SO € ssteH d dzd 48010 dzdats @ s ts © ez @G @ d
iy dls o HJOf OL tsdzj ~d d&3d ud MS dn fMHo dc
tclzls jltgdw (dzj MtsHjtey O dn € isteH d @B 83s H00).dzdz
sOCdd tBLOL 5, M jSlste fBCOLT o O-Ped tsd
MsHjtey dls CtteHddzd totso Odadz” | -ddstslziz] Slz dyts s
1: 1. J HAzOC s ) mMfJ SIstey Is@C iy  EISsjHOE te
ddzls j dzlmd o detsmlis! & . [HdO dL dzd n dzj ¥ dls
CtststoH  dzgd tets o Odzdz’ n dzd IS oG5 15 o if dzd to s 0 ©ldadAc
OBBFOCO. (ks dBsyjls L dZOYOl! ddets Ists,
dzj L dzOydqdlsg dz' detsy € tscdrffputy Midste,ts fldets] dxi el O H dats
fteslsjCOjls ftojotcOh jddj ©® Htkzet?2 ¢ i dzj

1 dlstesS s dzj € twhklsjddw fitjotwdh O Isf
fMzOB S dMmdzr & d dzj 2 K06 8k dizvs  { bcfipdzty dedk WS Iz
oHMEEEE tOfise Mtk  Cosipdydddj rCtEpeO dzd  H d dedsid
M j ClstesgdN € .autf jSIsts, LOf dMOdedz" 2 Mf k
ftedcEtslstsodzj dzdv, oty dO MyjSlte Mo jy
Bsydzs o9dHjls!, Yyt LO 1kt ostejdB" LO®KR]Is
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f swo ddztsm! fdzj ys o sB d&zOMiIsd ¢ sy § dzdac
mMdddets ] , § ®dz)sOC Y] o esmdzd BSlsdesmdlIsy dz! dzg" §

KOOPI.

NH3
KOOP/I. i
- NO, N Ol\oop,u.
NO, PP
m Nz
—~.6.-——-..~—-//\~’~"- e S |
M—I\M J
T

L L L L L L L L L L L L L N L L L AL B L L AL L I L L L L

200 100 0 -100 =200 -300 PPM

tdBr ddzOBdC O dL d3j dzj dZd\e tshmtdgtsSelasts tee0 figisfotts ts ©

G to ONGERU(NH3)3(NO)s]lyHOff tod € tsd3dzOls dets 20 Isfasf § Pted & Eils ts:
tcOMmMse) staj tejo MWRtojur o6 3 yhisls sh);7 oo Gs;tc Iso j toH S
f sz yd dzdesc s d Mt Otesdethic® o g 56 RO swBR Is

4 jClster tOfMlse 5O, LOf dMOdedz” § Mk
ftedetslstsodz dzdv, f5COLT 908 v j layfsts 1 to Q)
dZdstesL sftcj otcOf jdadWw, ftedyjd LO 3 Mkl
Msfteso sy HOj Isw Mmd3d " jdzdj &3 dzddzdd C sBSteH

mhd dz' dzts § i tsdzj , ) HdOf OL tsdz ~dd3d yj Mm¢
dzd Istetsdzd Iste 5L s € jsdgf96z 0, fjd=fo. telztsw o dzv j Isw  d3C
dzd dzd W Mo sB H-detsdz@ = (2G5tcddz. 98.) , [ Md dz¢ dzts

Slsdatsidls j dz dzOw d dzls j dzfjd o desfyls?  dzd dzddR= - € t5
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358 . H.)

od f8d dzd dzd 2

Hgdzd stetsistc O 3dzffdzdzd teitistctse JH tets € Misis to d O A3A3(
sSBtcOL 53,
Co®idddlstotslstcd Ozdzd detsS s dzj $ MO o
ftcj otcOh OjIsmw o

elzls j dzd v .

5 0OSC dds

Is j o3t J tc Ofs iz dzgzts figldz ©
G to ERIENH;)3(NO,)3] + HO =G te GRINO(NH;)3(NO,),] " + 20H
& t6 QRINO(NHy)s(NO,),]* + OH = & t5 GRENO(NHs)s(NO5)(OH)]* + NO,.

d d3ts ddg € @iy ©eFiHNERUNH; @@ -3745 3.
ydmdzs, J desizsy] Mssilsdsh j dzdtg J Hfiolss@ edzinid dadiztsn
fsLocdvYs s

Zlse j te)y HOIs! |

ftd

v OB &zd 3y ©

tN dzd

md &3 ud MSdi MmHoded 0 mu)) o "sIs@zpini ded j
9tsHdZ » KOMlseatstetso CBRY dzj S MEso
me dzddedd Mbtslse jlsMisodes MG & i

Slsdesmd Is § dzv dzOW

ddzls j c e Odz')dz

s 53y dzj ¢ M

NHa3: .
NH3. IS tc O'&NH&
NO NO Is to O hafi
2 NG Cl', NO,
[Ru(NO,)e]* [96, 98] 146
[RU(NH3)((NO2)sxOH]*? [107 | 145 165
Gt RIENH3)3(NO)s] 142(1) -404(1)
G to QRINO(NH:):Clo]* -24.4(1) | -364,9(1) -405,0(2)
[RUNO(NHs)s]** -260(1) | -3690(1) -4010(4)
tc O ) ISNE[RUENH3)3(NO2)3] L3HO
M zmlsw 7 fH 91(1) | -358(1) | -374,5(1) -400,4(2)
¢ to GRIENO(NH3)3(NO2)x(OH)zn]
Y HRUNO(NH3)2(NO,)(OH)] [10Y| 94(2) | -35,0(1) -399,0(2)
tcOMlso stc Iso j toH t5¢
dMmf Otej dzed ™ tcOflsg 902(1) | -36,8(1) -4006(2)
Y GF[RUNO(NHz3)2(NO,)(OH),]
Is te O-[RENO(NHs)4(H20)]>" [48] -24,3(1) -400,0(4)
ts RUNO(NHs)3(H,0)CI]? -22,3(1) -3977(2),-401,5(1)
ts fFIRUNO(NHs)sCl]* -40,1(1) -400,4(2),-404,0(1)
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10 wMftcdojHjdz M jClste OMoatstc® Iseo,
dMmy Otej dzd § 3 o 5 H deE[RUNH:)INOH)Ey610 teiots ¢ 5 d3dzC
sj B j teOlsktej. [Isfklsflso@65-3ffdhc ddQ datso tHots CH
Bsdzd & 2 dzO  OsdgriSHRE- 0O HAfMERUNH; s o tej d3j daj A3 1
LOBG N jdds . 1 dsyjdd] ddigalo) d dntfj Cdsds,
(O zftsLotsdzwels ftojHY sdzsy dIs! | Ylsts HB®R
cOfmlso tstej W o dzwydfQNO)(NHE)YOROL)) , tBtOL 58 C
TsH] fMdzjHkzehdn ftoj otcOn j dzd 2 :
¢ 16 ERINO(NH;)3(NOy),]" + 20H =y ¢-RU(NO)(NHz)(NO2)(OH),] + NO; + NH;

¢ to ERINO(NH;)3(NO2)(OH)]™ + OH =y ¢-[IRU(NO)(NHz)2(NO2)(OH),] + NH.

{ HdzCk ®d di3ssH j 2 Mise dJ c-O &zff) BdaGdtdydsio A< tog:
WodzW j Isfqw MmiskzY j dey@tsd3zjdy fldctisuyde 2 s3] Oed3 d3af diat
s ffRUNO(NH:).Cls], o Colststesdy dzOf tetsilsd o dzd Is o ts
CstcHd dzd totso OdzdzOV |, Bsdp § dzilzO o OEBRAEEIE © d L
sMOYHjddw Oyjltdtd St&f dj Shd' &= Yisted
ttOMmlso stej dzdV¥ MisOcis B & d3ts sdp@dRd HiaBj dedsvdzly iy
dzd Is te ts O o3 cf cilzipts Sipiscy  olaef s olaifafirls s ¢ 5 s jj lis® s o3 o «

[RUNO,)e] ™ + XNH; = [RU(NHg)x(NO,)e,]** + XNOy, & Hxj= 2 dz8f

10 fMdzjHkzeh jd 11sOfj o« tBteOBBGISOdd
Cdfdslsts?, Ykt ftede jdts § HBaOLo Odd®

{Ru(NO,)}* + 2H" = {RuNO}** + H,0.

t OLHJdzi dgd § MRy M df tc o @ Bd3dsdatizy st 2] JC fifjldses
shdztseor 9 OW My ZzO0 dBOdzis?2 tcOMmilse sted dQ3gsMmis d
Istcd Odizdzd dzts € s 3 dzj ¢ Mts 3. mtstesh s dL o j Mls dzC
Istcd » dzts toc ts HiH RPRH UAPE 0 61] (ctcOdgd LA tetso
stc OfzigtstcH  MORUED 5C OL OzOf! S OLOCIsj tedz®, d
MmMddzlsj L dtctso Odadpies® 820 dfdis dzlz v j dzd W dzso G 5
Ctsdzyj delsteOydw Mtsdw dzts?2 S dfdeslsr d Isj di3f j
) Ctslstster 7 Mkh jfMlsodvdd §jtej StedmlsOd
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#dzj Hs9 Ols j dz' dzts, H J GdsdDeizptistcts dftEaRIRO-MH; O C
Cslif dzj S MdzOY W sBdR@ | kOISO Pdzhy Od i3tsH j 2
CdmMzslss?2, O dzgj C€0O¢ twjLEdz IsOls LA tedL

Il ClIsOlHiedyJ MEsd3 Isj Is@©@zpdEIsAg s Hf de@ dgdgdso
dzd 1+ € 9 d 9o Odzj dzls dazdAs te £ cdEIAIO tc GsLicdeflap@stishdz] jtc
ON-RU-NH; d .MDPRU-NO,. [ S OL Odzsfig j, L s tds Gals ] f toetso j |
mMid] C @ttt Cls ftoslstsdzdtetse OdzdwWw dzd Is
Is tc O-fzfgts toc H d dzBIRYPFNH;, O ylsts ftsHIse jte) HOJ Ismw
OdzOdzdL sds d rRs My jSbtesMEBfdj2. wdzjHBOT
dzd Is tc ts G tc sticforbzigdz® H PRISNO,, Ylss Htodo j dzs B!
JdLsBEFEB®dRd ~ zStc s H d O i3d3d dzddgOdigdfis & 'ts dAtiRHSAE @lze] vy, J
Cldsj L zdz' sOIs dd&3j ils 90ydej 2" jj L dzOyd dzd.
Mddzls j L s dL tsd3] tclste O dds s ¢ XEARING. 25t 2

[ sdetsC tod Mils Odzdzr 5 FRENSYNEY).Clf) © ftod ¢ SH dzf
toj dzZlsG J desMmistczS sztedzseats dMmMMmdzy Hise Oded W, B
Mdsy Md O3 detsdzd Istcts € s dztfMizj) & filpts elzts s z © §f pdzts Is
Csdsf dzj € M CtedMlsOdzdzd L 2§ i O Mmlsod dzte I, H J 1 € de
dB3ts dzts € dzdfirpdores?ts dzd d . dlstczClskztce® Mtsj H ddzj dad
dzj 2 steQdz! dg" = € s BY[BUYNOMHYPICR]. esQeitply cHlagf  dzlz d3j
Olstsdiiso fSCOLDdf jg@Istedgdy. | WOMMIstsW dzd W
mMtsj H d dBfPRBING(NH:).ClsJf tcd o j Hj dzb. o Is OB dz.

1 4L OBYYJ dOW C s dzj ¢ MdzOW  SyPIts df ot
ftcj HIMIsOo dzv j Is mMsB 52 RoIL@LY jldzdzt X o QdS tdsta
f dzsmC tsMisd tOIGitswidts y J dz sted OlBdBRO - dts
Istc O-tlzigL d yd d ¢ dzd stetsL sctelkzf § j zOr B8H JIs1
l Odzj dzsdz” § kG dz' 9 CIsO!1 Hic] tols CHdisdav s dst
dlstsdz d3dd sOdzd&zO MmMd3j M jdz duL 1CEN O b ts OO dig @
dzd stesL 56 telz f1ffi ".u t@gOH dzj JO ,L1dz20 yJ dzdRy-Cl i B84 6482 d
2,369 . t OmMmis-NM;digjy OBRU 9 JaB5j Bal®dzj . 2 At O
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RuUNO B &q dzs kR daf tREBjuds | 4§ DL@sHE1IBE L ¢ s d
Ru-N-O 176,6 .
N=)
\ N
_/js;

{dBuelstes] ddi ¢y dind sy mdhdsms o d Gddgd ddad |

v OB d&zd § ©

[ i1 OlstsBdz” | twWOMMissw dzd™ d o OdpRENONHIRCIAHT o

[ OfmfMmissY dj { OfmMmissw| d| { OfMmissY| d|

Ru(1)>N(2) 1,776(3 Ru(1)>N(2) 2,115(2 Ru(1)CI(1) 2,3620(6)

O(1)>XN(1) 1,113(3 Ru(1)>N(3) 2,105(3 Ru(1)CI(2) 2,3628(6)

Ru(1}CI(3) | 2,3808(7)
LG sdz ¥, LG tsdz ¥, LGtsdz ¥,

N(1)-Ru(1LyN(2) | 90,12(9) | N(2)-Ru(1)}Cl(1) | 89,89(6)| CI(1)-Ru(1}Ci(2) |174,11(2)
N(1)-Ru(1}N(3) | 177,35(9)| N(2)-Ru(1)}Cl(2) | 90,15(6) | CI(1)-Ru(1)}CI(3) | 89,82(2)
N(1)-Ru(1}CI(1) | 92,57(6) | N(2)-Ru(1}CI(3) |174,94(6) CI(2)-Ru(1)}CI(3) | 89,63(2)
N(1)-Ru(1)}Cl(2) | 93,32(6) | N(3)-Ru(1)}CI(1) | 86,16(6) | O(1rN(1)-Ru(1) | 1766(2
N(1)-Ru(1}CI(3) | 94,94(7) | N(3)}-Ru(1)CI(2) | 87,97(6)
N(2)-Ru(1}N(3) | 87,56(8) | N(3)-Ru(1)}CI(3) | 87,38(6)

LIOCEoCO MlstekSIsktcdy 7
%O el ddijjls mMasdhlsr 2ORBEE
bf OC o Ody tof jiaksE L df fpdzr | Mdi .Zts s ydQ ¢
oMM BER]g MistekS skt 575§ ©Odew jl§ dedzr j

jHdddyX§ sHBick
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sBi J HJdzj dzr mMdzOB r d3d o BIHHB € H dz' d3f MNigigEsWw 1d
FnOOCIsjtedL iz hdj oBHBtSHA j MA3BIL3HAT .d d3]

A
Ve
i

t Al esj Sydy CtodmlsOdzdzd yj MSs?2 MWistokzClskztsr
o M H & HRJURLYNH)Cls]

s SdMdzstesH O dzd oy o)L digsediy) K fiAds deafiii) 19
Ol sBOR] rndtstO MMy ipEEdy Odyinds O2 @zE - 2~2
OfmMMisswdzaj HBjYHE ObtBOR] CdMdstttsHO dz
dq&zd s BGj deCz 2, 9

332l LOddBsH j2Mlsodj M Mtsdzw dats?2 €«

I't Od BtsH J NapiRB(MHEINO,)s]lyHO0 ) Msdzy dzs?2 € d
zOctcj o Odzdd ff tod o tsH JRENONH,)BIFA O L tsfig tOmlds(os | IS[fr
LtcOo dzgj dzd j &5 toj OS yd d :

3Na[RU(NH3)3(NO,)3]LlyH,0 + 12HCI =
= 3[RUNQ(NHS5);CIl,]Cl + 3NaCl+ (3y+5)H,O + ANOy  HNQ2
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LMiss22 yd g tfidsdzd Is tc ts dzdfls tc H3SHzS dzd IS te s dzd Is e {5
tclzlsj dzgdwvw o € dOBdk@32104ntc s o bdzv jIs f tej H dzts:
BjinOddL &5 ftesksjSOddY ftosyjmMno:

Na[Ru(NH)s(NO,)s]lyH,O + 2HCI =
= [RUNO(NH;)3(NO,),]Cl + NaCl + (y+1)HO
3[RUNO(NH)5(NO,),]CI + 6HCI =
= 3[RUNO(NH;):CLICI +2H,0 + 4NO¥; + 2HNO

l oslssdzdteso Odzdy tHdes?2 dL S ttstoH d dzd ok
ftoj otcOh jded®r o CtttcHddzdtetseo Odadzlzs dad Istots
dzj S5 tsMmikzh jMmlsoadzw jlsqw kX j 94 d. ¢ sdrdzOls@al
HokR wMkOoah R MY ¢ uzd dhidad &t bs iz Is eos L 5C 5 By
stcjBlzjlsmMY EHOdjddj d. NRBHREL &' Of tsddnt
iJd HdMfesfstoifjtfdftcsa ®dzf fIsj dz' detsdz dzOG to |

@cm c<z)@

tdfilultesjddj SodifdjChd = yomlsdy o Mmis
Clo@dtn Zstetsisted OBRd dzded stetsL Stelzls j dad W
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[HAEZOCt, doOddydseckoOof ity | @Hwdzi €&@C L C
dz0 r dfsdefidz o MtedH] Mdzvdts?2 Cdmdzslse
sBiOL 59 Odad W Bsdes C tod Mis O dzdzts o ftcd @ tsH
dmMmdzj His9 Odzed W . M dzts to d H Hdn dzs te ts 1O zdr@ d3dz g ¢
odHj CtOMmdz = (tedL a3, fted dzZOH dzj y O dr €
mMtsj HddzjagMIssd s dL sdzd e s 9 Odzdz" n ¢ s d3f O
[RUNO(NH:)stt 3" d Odzd sdzseo | ClfmlstczC Iskztej fMtsH j§
CtedMisOdzdzsctcOW dyd MSd dzj L Ooadmg&maz L Ok @
tolzlsY dedff d3j ¥ Is B dzd L € t5j11) fyls tasPdAfdfiEs Bk tc dsfp.d j dzl
Ldzj d3j dzls Otc dftsj2y Qg B jj. ©WOMMIssW deg W g j v Od
G o ERENOQNH3):CL]JCI §f tcd  J H j dz' b s b@Bdzj ¢ Mder 2
[RUNO(NH:)st 47, w g dzw ¥ hgdi@@miyts d3j to s d3, ftej HMIsC
dm¢ Oy j dzdzr 2 s @id|O4 H @ [{RweNIssted Odz! dats 2
tcOMY sdztsy j dz Ho OH ®Js s BB dzfF Yasdz'®© G BEIPEP,
fsdzsy J ddde Ozl ydd ¢ ddlstetsL sctelzffj  dzC
OBBdOCO. |1 Odzjdelsdegr §| Eedzr o 56 Is0a Hifictg | Hsil
6,9 . O Is tsd3r B IsOzdzO Mmd3j " J dzr dlL HNG @ Ols
zOf tc Qaddzjddd stctsL setezffr d2O ~ 0, 13 | -Cl ¢t
MtsmisOoadzw jIs 2, 37 8NH; dzj > Gadn fnds s dzlf § 2 RO dz)
ANtcOG d3d dzlsT RUNO BdzdLSd € dzddgj 2dz d3z id
1,752, 1,118 i, HM&-NOBRKRHREZD] RUGE)EF
179,12 € OIRG(H.dz0

L OCSeC0O0 MistezCIlsktedz" » JHdddy Y sihHOic@
dzO0 tlph. wilstolz € Iy bstc Of dofsdfjinls r 2 nOtcOCIsj to,
Ef OCso Odzgr tof e cdzf pder | sHF Z. Ms td@IE

cOfMmlsswddj Ru...Ru o MmkCkkzej Msfl
Odzd 5dz® R dzse® MowiL Odzr M Cdsf dzj S Mde d3q
N9y ...Qlomflsswdd™ N...Cl, @& OwOd,s dkdils

o ddzlsjtod @ 3., 22
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v OB &2zd Y O

[ i Olssdgdz" § tOMmMMmMistswdzdw d 9 O dejcRIAEIONHIECIA o
t OfmMmistsw dj t Ofmfistsw| dj t OfmMmistsw| dj
Ru(1)}N(1) 1,7514(19) Ru(1)}CI(12) 2,3771(6) Ru(2)CI(21) 2,3809(6)
Ru(1}N(13) | 2,0969(19)  Ru(2}N(2) 1,753(2)| Ru(2)}Cl(22) | 2,3820(6)
Ru(1)}N(12) 2,1012(19) Ru(2)N(23) 2,1030(19 O(1)»N(2) 1,140(2)
Ru(1}N(11) |2,1097(19) Ru(2}N(22) |2,0916(19 O(2)-N(2) 1,097(3)
Ru(1}Cl(11) | 2,3732(6)| Ru(2}N(21) |2,1002(19
VG Bsdz ¥, VLG tsdz ¥, VG tsdz ¥,
N(1)-Ru(1}N(11) | 96,90(9) | N(12}Ru(1)}CI(12)|17152(6)| N(21)>Ru(2)Cl(21) | 17361(6)
N(1)-Ru(1}N(12) | 96,47(8) | N(13)}Ru(1)}CI(11)| 85,43(6) | N(21}Ru(2)-Cl(22) | 89,97(6)
N(1)-Ru(1}N(13) | 173,60(8) | N(13)}-Ru(1)}Cl(12) | 84,66(6) | N(22)-Ru(2}N(23) | 87,47(9)
N(1)-Ru(1)}Cl(11)| 89,39(6) |CI(11)}Ru(1)}CI(12)| 93,30(2) | N(22}-Ru(2)-CI(21) | 88,55(6)
N(1)-Ru(1)}Cl(12)| 91,90(6) | N(2)-Ru(2yN(21) | 92,55(9) | N(22)}-Ru(2)Cl(22) | 173,13(6)
N(11)}Ru(1)}N(12)| 88,31(8) | N(2)-Ru(2}N(22) | 92,55(9) | N(23)-Ru(2)-CI(21) | 86,65(6)
N(11)»Ru(1}N(13)| 88,48(8) | N(2)-Ru(2)}N(23) |179,94(11] N(23)Ru(2)}Cl(22) | 85,71(6)
N(11)}Ru(1)}CI(11) 173,09(6) | N(2)-Ru(2)}Cl(21) | 93,41(7) | CI(21)}Ru(2)-CI(22)| 91,90(2)
N(11)}Ru(1)}CI(12), 89,36(6) | N(2)-Ru(2)}Cl(22) | 94,26(7) | O(1}N(1)-Ru(1) |171,23(19
N(12)}Ru(1)}N(13)| 87,13(8) | N(21)}-Ru(2}:N(22) | 88,88(8)| O(2}N(2)}-Ru(2) | 179,1(2)
N(12)}Ru(1)}CI(11) 88,14(6) | N(21)}Ru(2)}N(23) | 87,39(8)
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tdm3cf t"“NfmY jSlster oBHAzZ 7 tcOME & ERESHANHIREIIGI; 6)dzj dzd
[ -fﬂQUN(XNHg)3(Hzo)C|]C|2; 8) s fﬂQUN(XNH3)3C|2]C|LHzO

cl thi j Cltc s GRUNANHYOLICI, ftodo j H J dadzr13,
mMsmMissdls dL Istcj m dzd dzd 2 , Ho j dgL Ctsls
slsdesmwh dj mw ¢ C NOEml zfdedpi@dzdg. dg. ) d ¢
O3z QL =0-4050 d3. H. ) . U e j=Is3649 dizdidzg v ddf  f t
d dzls j tc-89@ et 7 9 d3. H. , 9 (Slsstetsdy dORBHWIS
ORB desC s dzj CMtse § jtoj isHdy & d3j lsOdzdzts o
2O WwWHttO®HY OL gla@zO¢ s 68 HBL Gicd dztf, Ylsts A
Hsdetstodztse s Olstsd3O o € tsisdoHaf dap ) & Hatzts gy fnts,
d&zd ¢ OdzH O, ZzOr sHW N | ¢ tsigts Oy dzsly § dided d O ls & dRAE
A dd3dyj mMSd2 MHeadg H 15 dzts tc dzts ¢ tis tc @EziEEIOH d dz
Ctsdizf dzj € Mdats?2 yomilsduyr wg dzv j Is tig ®-Clzigis@ste @ o
1] ZOcsHOteWw 1i&BMle S siflaswzg dzv j sy o L @By
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Ml jShbiesMSsfdd ©OMse siess ¢ i dzj § fdz o
or Wodls!  ftedmiishls ol G e Hod dzOded & O
qHjdsd¥ dudiese Ols: flstekzC bkl €t dj S i
Ed hsEs  HIEdEE (D Of 5  O®E] disS 5B dzj S MOd|
ftode jnjdedz o 68 , cQBjEds | dzdf GHdEEE S 5 dst
St Oz icH OEBEOINE, Clsts HOJjls 20 di t® s syttt
dq dzdf= 3649 . H. Gshdshdlshy ¢ &sdjSkkodd
s tc Otz dzts ¥ | N@GE bS] § j . [ e ftese j©Cd {562
C 5 B ZRONNHDS|CLlH,O d L Of d MOdzd  fify jj Tlsts o (s
oMo se®. Gkl MfjChkt kOBN,] sy jodsd b
MHe d¢cd Llsdn e dzd 2 8 dzqd L € ¢
s dBsteslsted OB dzdzd StetsL Stekzls j ded W B dats ¢ d +
Ctsdli3f dzj S MO d mMstsilsdetsh j dad W d dzls § dzid o dzts |
wddzdd o & 360-370 . H. ftoddzOHdjy Ol &S
s tc O-6zfg ts to H DNZRUSNHS.

| Jdzt OS wOMds & i@ EE tf o B i ¢ @ B dzdz]
fodfizlhiso ks ls fdzj HiEs h (I264MB&BEAT MY & Gdgsh0
3056NHY , 1916 (@NQ) ,18&0 9GHEs1M 15860 fd,
1306 fte(NH)280669 fjecz, 8 488 F(tahjidy, 813 ¢ dnRyNO),
50 8 ®)T9 (UMRENO) , 5,41 0fmdythic("RERHE) . [ Isdzj Mj da
(e dsh j dzdw  fietse j H jdofds | g0 ls Hsdmidzto O ez dzdz'
Y F[RUNONH)Cls]  lsfte O-FRENONH3).Cls] [54, 61] CBlstster |
fsotyd] {fodshmr f§tsedsh jddy, slsdzdyosh dj

333) L OdisHj2Msod)j ) §dstds? S

sOC B' &z of St @BWsgs (L sdi3j & Isted O Bdi3d dzts
flstc s j BANONH:)[NO)OHICIO,5H,0, t6j Ocdtekjls f OL &
SBLOL S0 Oded j 5 R dzstetsC ts Y dzjOGthg@s.dzts b te ob ) sy
cOflso tte] @& SHEBESEH dudzd o5 @dedzf Y diaPls &

67



Odzd s dz, Mdzj m e Ol e dggf Y L s s ydes e 5 H-] dz
Codf pEHPLattiHnzjls dMfsd L so Ok* h dzj S & dsf d
COyjMmsopj POF the® RO B] B OO = dstedzOW €

tdduelstesj dzdj St dzj S Mdets?2 yoOmlsdyr d ftelsd
sdddsteslsted OBR] dzdzd stetsL Stelzls j dzd W

ITted OCydd oL OctdsBdegf 2zfls & 15 to d O d&363d biptiziz Is
Hdzv GBtOLBs OdedY dedbtetsL SCtsd3f dzj MO  Iste,
slsdetsh jdzgd¥ ¢ dMotsHdskkz tikzlsjddjosdlz !
ts O ) Is DaERB(MH,)(NO,)s|lxH,00 tcOL B O9 dzj dzdztziRtc tzEEds® ¢
Mosisdatsh R j=5 1: 2 ftcd C 5 d3dzO Is dzfs 2 Is j of
sBteOL tso Odzd © Bisfoas £ Ho df dggds @ERUNOINH;)3(NO,):](CIO,).
ssdif dzj S CtdMmsOdzizcBDizs iy o dsdn i,
tesdse d U4 ME 52 MYlsABtsCzd fisj mddejzdzed v  f sMistets
Codif dzfC MdDIsdsdzse d Odzed sdzetso . gilstots j dzd j
f5COL 0dz014¢zQ ¥ BERRd3dzr | tOMMmisswdzdw o Od
s OB8ds s BY dzj § fjdz" RUNOITHS)ANOgs]",[ v o devig-@sdipts Bj tc s
ftcj HMsOo dzw jIs ftsB 52 RGNS . O dzdf @ O I4sts s dx
tcOMY sdztsy j dzr Hoj ddlstctsctolzt ffr d H oyjfMmd3
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fsdzsy | ddpOofell. dydd ¢ ddbtesLsclz] ]
OBBJOCO. |1 Odzj dglsdeg § EZedzr o
SIsC dztsdzj dzd § d3 A g dzldtc Bdz! dz" 2 Olstsdz tekzlsj dzd v
dZdlstetsL setekzffr dL 1 S o Ol-0diO.detcdzis 2zj § dzis o
Hdzd dz MRWNO,MtsMIsOe dzv jIs 2, 0 6RU-NH; ,dz0 Ast®Hndhlis ft
dqddzls jco Oz, 2208 § . ghifoletz jjo tsIs dzd yO¥
sB" YARUWNMsMIsO4A gz7 pBN-Oji , 1, 127 jRU-N-O 6 zdzL ts€
dzddzj 2 dzes s d MesMlsOeadzvw jIs 176, 8( 2)

v OB d&zd § O

dzC
E8)ls BOA G i GO

[iXOltgd J

tOMMis s dzed v G tb QrozRORYHBEND)JCIOZ ¢ dz'

t Ofmfmists™ d | t Ofmflstsw| di t Offlstsw| dj
RU(1}N 1,756(2) Ru(1}N(4) 2,120(2) N(2)-0(22) 1,221(3)
N-O 1,127(3) Ru(1)}N(5) 2,088(2) Cl(1)-0(2) 1,401(2)
Ru(1)}N(1) 2,067(2) N(1)-O(11) 1,217(3) CI(1)-0(2) 1,420(2)
Ru(1)}N(2) 2,065(2) N(1)-O(12) 1,212(3) Cl(1)-0(3) 1,429(2)
RU(1}N(3) |2,1118(18)  N(2)-0(21) 1,226(3) CI(1)-0(4) 1,411(3)
LGBz ¥, LGz ¥, LGdz ¥,
N-Ru(1yN(1) | 91,49(10)| N(2)-Ru(1}¥N(4) |[175,39(8) O(22)N(2)-Ru(1) |121,34(17
N-Ru(1)}N(2) 90,58(9) | N(2)-Ru(1)}N(5) | 87,31(8)| O(21)}N(2)-0O(22) | 119,3(2)
N-Ru(1}N@3) | 95,53(9) | N(3)-Ru(1}N(4) | 91,89(8)| O(L)}-CI(1)-O(2) |110,30(18
N-Ru(1)}N(4) 93,90(9) | N(3)-Ru(1)}N(5) | 85,81(8)| O(1)}CI(1)-O(3) [109,15(16
N-Ru(1}N(5) | 177,47(9)| N(4)-Ru(1}N(5) | 88,19(9)| O(L)}-CI(1)-0(4) | 112,2(2)
N(1)-Ru(1}N(2) | 89,89(8) O-N-Ru(1) 176,8(2) | O(2)}CI(1)-O(3) |109,97(17
N(1)-Ru(1}N(3) | 172,87(9) | O(11)}N(1)-Ru(1l) |121,05(18] O(2)-Cl(1)-O(4) |106,74(17
N(1)-Ru(1}N(4) | 88,89(8) | O(12}N(1)-Ru(1) | 119,4(2)| O(3)Cl(1)-O(4) |108,41(19
N(1)-Ru(1}N(5) | 87,13(9) | O(11)}N(1)-0(12) | 119,5(2)
N(2)-Ru(1}N(3) | 88,79(7) | O(21}N(2)-Ru(1) [119,33(16

LI OCBaC0O Mtk Iskztodz n
MstczC skztcj
d Odzdtsdztsoe .

420 . fiy.
COlsd sdzts

9 BHBWEBH dz d&3d

50OCy j

EyOfmlse k¥dsq

69

Z3ts Y dzts

i34 Y HE

JHdddy Z sHHBic@
9" HJ dzd Is !
o &ZEdDO24= v w5y ,j d&Hte @ izl
tcOMmMMmls RERIsMiIs Oo dzvij.s 5 GYf AR MUOIs d 5 dz"
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ddsd ¢ Is tyd dzC d 29 8 g égs ] Wb @A dzj MW J tc dD ded fdg’
oo CBBEBOHEZY Ddz Mo w L j 2,



Bsdzj SEdzOR] StttHddzdtetss Odedzs e s O RBJ OF O
dtsdzO o Otc! qtelzs sqw o H{]Of OL tsdzj Is 2, 92

q“o—j%

{qE) esj Sydy Stod il Oddzd Uj S 52 Histeb S sz io®
G to PRINQ(NH3)3(NO,)2](ClO,)

334l LOddisHj2flsoadj f OLBlds?2 €«

1 OtedjoOw Mmed Istd dddadetisds®@® d © §zxd dats Iz |
CdmduksRdd codL wd.Ottdo Odedd ©OMiss 5t
Holdsw 1 Codo Odzj dzls Otsth d OF tslsdz® L dz® FefipliciOszzj
dzq Is tecOds®@ d dzd Is e s Is te f O B3 dzdzd s & iyl tzfp B By j dgcterd fiy)
odH] BLOdyjor s § d&OMisddss, 1 td dCoHeDjdyas
C®RYf dzj CMdese s € O lyfdj ROz tsEhR®dksdhe) fTE #20 Is 6 d3d:
LOMmlssw dzdv d o Odzj dzls dz' P. | Datadzls fize d o i€ jiatz
[RuNg] ©IsC dzisdg® ¢ Isfqw &y BHsjd@Gafp Odel jsted & dzd J
Hazd dz MRUNO,jPEMIsOo dzv jIs 2, 0 7RFNHs dz0 T®H)dlisfi
qdzls jtco Oz, 22689 .  Offls s RaDw alzf Is & ©® B dzd
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H tethtslsted Oz dzdzd IstetsL stelzls j dzd W
fts dREN M) s fls O o dO5(A N-O | Z,816(19); .

dzd dzd 2 des sz d mM&ESHIs O dzw j Is

om

177, 3

dzj d3dzts G s
VRUBIE® B dzd L 5€C

tdfeulstes ddj CtdidjCnddida@plsdymnlstk s
Cto@dpded stetslstod OBB] dzdzd stetsL Stelzls j dzd W

v OB &zd Y ©

[ iNOltsddz § tOMMistsw dzd W ¢ t& PREDQENHPEND,)INOE ¢ dz

t Ofmfistsw d | t Offlstsw| di t Offistsw| dj

Ru(1)}N(1) 1,7605(14)  Ru(1}N(5)  [2,1119(13] O(32)N(3)  [1,2293(18

O(1)>N(1) 1,1316(19),  Ru(1)}N(6) 2,0886(14]  O(71)}N(7) 1,248(2)

Ru(1)}N(2) 2,0745(13)  O(21}N(2)  |1,2314(19]  O(72)N(7) 1,242(2)

Ru(1}N(3) |2,0807(13)  O(22)}N(2) 1,246(2) O(73}N(7)  |1,2476(18

Ru(1)N(4) 2,1257(13)  O(31}N(3)  |1,2355(17

LG Bdz ¥, LGSz ¥, LG Az ¥,

N(1)-Ru(1}N(2) | 91,24(6) | N(3)-Ru(1}N(4) |[173,30(5)
N(1)-Ru(1}N(3) | 91,73(6) | N(3)-Ru(1}N(5) | 89,15(5) | O(21)}N(2)-O(22) |119,37(14
N(1)-Ru(1}N(4) | 94,95(6) | N(3)-Ru(1}N(6) | 87,89(5)| O(31)}N(3)-Ru(1) |119,57(10
N(1)-Ru(1}N(5) | 94,49(6) | N(4)-Ru(1}N(5) | 89,86(5)| O(32)}N(3)-Ru(1) |119,78(11
N(1)-Ru(1}N(6) | 178,62(5)| N(4)-Ru(1}N(6) | 85,44(5)| O(31)}N(3)-O(32) |120,64(13
N(2)-Ru(1}N(3) | 91,27(5) | N(5)-Ru(1}xN(6) | 86,84(6) | O(71}N(7)-O(72) |121,07(16
N(2)-Ru(1}N(4) | 89,06(5) | O(1)FN(1)}-Ru(l) [177,25(13] O(71)}N(7)-O(73) |118,69(15
N(2)-Ru(1}N(5) | 174,24(5)| O(21}N(2)}-Ru(l) [120,43(12| O(72}N(7)-O(73) |120,23(16
N(2)-Ru(1}N(6) | 87,44(6) | O(22)}N(2)-Ru(1) [120,16(11
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1 tod 9L O di3ts & jo DIFRUWNGHY(NO,):JIxH,O M dL BT IsC 1
tcOL B Q9 dzj dzdzts G tcOfmMise stc © OL 5ls dzts 2 ¢ d
Ldzd 3 dzd o € s ®dzefi jf dzd tots 0 Odedz’ M s to s OBl § 1 «
CstcHddzd totso Odzdz” | - BEA&RISS ZfiASH Istg He™ H O ¢ Is i
cOfMsoB@ Bsects ftesHEZSISO, BkEtseEts EOL O,
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BOdztstcOMiso stcd d3r 2 ) 1 lsigfszs ¢ d B fipdatse d W

¢ to Adialzd@das st  © BRJ dzdzd B B s5tEtc R s p dzai v dzv | Bofyw
ftcd kfOttdo Odedd tOMsos©EO® HE &g ded BOdz dat

I jLbkd O] tej disa j datsflstsizls ® dztcatatg ks
Mejdddj GBLOLEjl StodmsOodddujnsSks il
f et tcOdiejdE#E2am, § cafi SCs®&fdjSh ©O
sy Odzj dedé, SftjHjddl! HeMstse jdits &5 Ot
dmMmdzi HE] B o N jBE&E] H dipv jRSHPdIZSEB dz! € 5
Bsdzj Cbdr StdmsOdddL Oydsddes? o tH-Odzd s dz
utsflsOo So®fdj MO foHise jtoyH O  lsapd?2 m Pdadz
N7 258(4),Hi 2, 9 ( 5 JRUNOMIZ4NO,),]NOBL0 o © y d fdzj Mzis
25,.4,Hi 29.

tjLbkd 5Ol sjtedssc teOo d didf Bl y s B8 s ¢
ModHjlsjd Msokvls 5 fedetH] &sdjSkd o
CostHdddeso Odadzts 2 € g jsdzlf ) & dztaifids B Q Is( b
q dzls j CONi@3EH dzOB dzs OG sy ) §slsjtej 2 &OMT
dzOo § MC d . t OMmMmud s Odzdets § a3 dz' 1 J dzd §

Ctod f@didadidl, Bssdzj S Zdzr o SHT  dndsldjSOBREBNH s | <
fBO € ) dsdifz 360 2 ,dz0B dz® H O] Is ¥ € ity Isz} tdak@ yJ M) G 2
ofmd 2 HdakEMmisd, ftesdmMatHdIs ¢ dMmdzd dzd J

CststoH ddzdtetse Odadz a3 d o -dafstatzizh ¥ J ttsds'j dg W dzoHE
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@O L2 Mmiskyjdd MeflsOodvjls 58, 9%, ylk

fesdmMrasHwh dj ftesyj M MdiHks " gl ZGO]
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2[RUNO(NH3):(NO3),INOs %22 55.  (RUNO),0; + BN,O- + 9H,O—.

1 O  fdzj H H¥SOHA IS § tod BOIMEH ) §(Hnlz s fls
dzj Bsdzl " 52 WiMSElRj wdgdv § € s ( BOL 5 d RO t3d
LCLljtedBdyuiMSd2 W jC 4000 tod tslsle jj dgioji ts®
Ctokf f JRUNG U tsB tcOL RUDO dzff PiTMO tsMIsOIST O 35
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1578 fte, 13 INB), 05M 1 209946 fiple , ( U883 7NID « i 398 7 E
s, 1046 Mte, 3 B 2 TR o KK)B01H doR NO), 585 fi) dz
(0 RINO), 511ffc 4 6(ARUINIE). [ sdzj j dzdj §sdsfh § s6d
20 thdss Oddd d&dlsjtcOkktcdr & HOdeE & &
[62].

1tod ftetso j Hj dad d Isote dAEqoREeHQ}Is20N Isotafdvdzd Is ts t
O WEY L o sSQuUASBdzs? Cdmasks? ftd § tddols
Mtsj Hddzj deq jizs WP o Ols dgz s Bisdzj § Iz dzig s BYf dz s
CtedmMsOdz&zdL 2jkMw o odHj CwOmde & § O
Mdde sdef fzC Isktc® MsiHddzj dzgdvw Msmissdls d
¢ Ols d SREBNGNH,)(NOy),]", Odzed sMBsp Rsdzj Sz oatsHT
Q slsds? S(ddpdER.lsf j ¥ Olssdsdz’ | tcOMmMmistsw ded W
ftcdoe jHJdzr 100s Sleifedny.C mdz" 2 € Ols d 8 dz@ dz ® &3 izt &
ftcj HMsOo dzw jIs B2  JROLGY jldzdzt & o QLS
f zsMS sMisd ©CISOL HEO oM Sdsy j dzdtcs o O d

dzd s©@df sdzseo d Hoe j dsdzj € kz daf dfrisdiadsd) Q Lo, w . L ¢
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i dMBubtesjddj Ct&fdjCmds?2 yomsdy' , Oddsdt
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I'seofelr dydd ¢
I Odzj dzls dz" §

[ i 0Olsdd J

z ¢ dzr o

sCIsO1 Hicj
dL

¢ dzd dzRO-NB dglis: s @ e ot
7620( 14

dIssd3" B sOdZO Mmdj " j de

ddstesL sctekzffr dz© ~ 0, 21
2,066 . ReNpghdisy ds v o
RilstcOsctkff ©OLojtedazlse

d 69, 1A. RuNOO ;] LAtES

177,42(14), H dzd dz RN gN-Ofj @ fls Oo dzw v Is 1,

Zd stctsL s&EBEY §f j gty 6 &
B ls { detg dz"BrdAOMf
D,N, e O || dta@an”

i . RuwQ@cfjtafgdy Qo d

dqdzisj 2o @&z 2, 08 Q

Slsdetsmd Is§ dz¢ dats

v OB d&zd 1 ®

LOMMis s ded V' G th QrIZNOIYHEND')]NOA SAHN®

t OfmMmists™ dj t Ofmfistsw| dj t OfmMmistsw| dj
Ru(1)N 1,7620(14)  N(1)-O(11) 1,312(2) N(2)-O(22) 1,217(2)

N-O 1,1269(18)  N(1)}0(12)  [1,2329(18]  N(2)-O(23) 1,204(2)
Ru(1})O(11) |2,0694(10)  N(1)-0(13) |1,2259(18] N(4)-O(41)  |1,2385(19
Ru(1)}0(21) 2,0624(12) N(3)-0(31) 1,264(3) N(4)-0(42) 1,217(2)

Ru(1)N(5) 2,0800(14)  N(3)-0(32)  |1,2510(18]  N(4)-0(43)  |1,3088(19
Ru(1)}N(6) 2,0962(15) N(3)-0(33) 1,2536(19
Ru(1)N(7) 2,0896(14)  N(2)-O0(21) 1,298(2)

LGsdz ¥, LGtsdz ¥, LGBdz ¥,
N-Ru(1}O(11) | 95,89(6) | O(21)Ru(1}N(6) | 78,70(6) | N(2)-O(21)}Ru(1) |122,74(11
N-Ru(1}O(21) | 100,25(6)| O(21}Ru(1)}N(7) |166,81(5) O(21)}N(2)-O(22) |116,99(17
N-Ru(1)}N(5) 95,03(6) | N(5)-Ru(1)}N(6) | 86,09(6) | O(21)}N(2)-O(23) [119,52(18
N-RUu(L}N(6) | 178,43(6)| N(5)-Ru(1}N(7) | 90,26(6)| O(22)N(2)-O(23) |123,48(19
N-Ru(1)}N(7) 92,77(6) | N(6)-Ru(1)}N(7) | 88,33(6) | O(31)}N(3)-0O(32) [119,81(15

O(11)}Ru(1}0(21)| 87,79(5) O-N-Ru(l)  |177,42(14] O(31)}N(3)-O(33) |119,56(14
O(11)Ru(1}N(5) | 168,43(6) | N(1)-O(11}Ru(1) |122,85(11] O(32)}N(3)-O(33) |120,63(15
O(11)Ru(1}N(6) | 82,92(6) | O(11)}N(1)-O(12) |119,51(13] O(41)}N(4)-O(42) |124,00(17
O(11)}Ru(1}N(7) | 93,01(6) | O(11)}N(1)-O(13) (116,45(14] O(41)}N(4)-O(43) |118,00(14
O(21)Ru(1}N(5) | 86,53(5) | O(12)}N(1)-O(13) |124,04(14] O(42}N(4)-O(43) |118,00(17

[ Bdz) S zdzv tedz" § wWieOG d3] dzls 9 Cted MiIsOC

ojhjiMmMsea® MmMowL Ode
CdMmdzsesH O
B dzj § & dzj
s j ted3d dzO dz' dz' A
(steslsC 52

1,251 .J
1,239

H dzW
Mo w L Odzdzts G 5

9B

o 5 WmB)isHsdzdatff Uz Y HEZ B

9 dzj bOdZZ] fitpWdZ] te dmt<Cilis / dfdcldzte Asldn W
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6 OfMfls ©OdEsimlsOo dzv jIs 2,468 ). 1 Mot
o SH' eoE@atajdE | fgdsvsusds 2 i tists dzj Sobupity 2izj S Hi -
R lstc Ol Odzed izt &, (1 B SWOILe | sinfs® G EHafs® . flsts
jHddedy o MikS sk Y] bHBGLLO dz@OHRE® O difj .dzd W

oA, NSOy o |
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{ el e Sydy StdflsOddduyj NS 2 Mt skEdj e
& 6 PRENO(NH2)3(NOs),]NO3l2H,OHNO;.

| JdzW tOC e OMmMdzsas d c i OB ¢ dedhlaifaiPdstc O
st O 33 dzdzd s tEsLHIS tdcn DjgREYS Ols dzz ¢ s dzj § 2 dzlz
ftod iz lddnisipdzjgprn 28 h o j 1§ tsdzB506 filg YRR dztdtg, dzd3v2: 9
), 3 1(BNH, nifl,& nOH), 1951 fiNNQ), 1 6 2 7( WD, 1 5B®  fipd
1284 fNE) ( U 1 % 0 8 3I9n2alz Mas5 8 N Mydg),I3B4tsf],3 5 81048 fny
MtB36M dB24M da NO oed83M tc NH)} 598 ) dnRW NO), 497 fry 6473 fr) dz
(NRUINHz) . [ lsdzj jdedj (s §tscdztsh jdedw o
ddzV cOSBOMHY J ClstetsMC Y ¢f tf CRINS(NHig)e( NiRk) ABPAH,O.

] Odzj dzlsdz’ | StdzjBOded™ fMtsdz' & Olsdz’ 7 -Ods{dzjdet
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ftoj HMsOo dzj dz7 BEdz hdqods dzOB Stesd { tsdzts iy
dzd lstetsL sctelztf f © 5 ts'figlezOfg iz fj Jsdztl 9sls dzts g Is j oz
dHJ delsd ydz" o3 tdstinde OB fipdgs 26 yOMmisdyr , dzs
fMtsdz! 9 Olsdtelzs h dn dsdzj S & dz, dZzO 15 md3

340tedORBIdsC shf dzj S ' sMjosct f
3417 R desteslsted OBB dzd stetsL Stelzls j dzd2 7

bolstsBl p MmMotsj?2 twOBtsls) tsistey)aziysiagr dix
H,O-RUNO o ts HRUNO)(NH3)CIH,O)ICl, € L Od3j h j ded ¢ -d tz@,
COLOs, ybt dzOGtjoOdedj {Istsets St dzj ¢
o Isjudddy 30 dB3ddz dzj tHHRUBNANHEEL]CL f eHiatED
sfizh j Mise dzj dzd j O dzO dzts ¢ d y dats 2 tc j I©1 O dzij
[RUNO(NH3)4(HO)IClz cff tlr| § dzd j d3 R dztstetsls § Is tc © O dzd3d dats
fresedgdd [ [ MmddLddzd ¢tdyj dlstetoyd: Mt
ftsL otsdzd dzts ff tsH dz¥ ts © ) ldoytEf QG UO@ls lwdr | dzd y d dzd
dzOG toj o Offfafloydd@sipts © toj L zdz' O] yYjets dzO
Ctodisf dzj S ) o' AtsHtsd 89 %

gl jClster “NpE[stH d2 7 tc @ HRNG)NEH,CI(H,0)]CL, d ts
[RUNO(NH3):CLICIIH,O sy j dz' f s &Y dqelffls OB &z0 MmisH § o)
fMd BBJ sted ydzs?2 dzddedd o HJOY Ostsdy d daddtectsek
dzdstcsL sctelzf {f d ft fsHdzs? hdesC 52 O fn
nddBdyujMSdrn MHodcetse CttstoHddtetse Odzdz’ 7«
Ofmd &dBJ sted ydz" = dzdded? KEjehtOoduwydyls Hink
s tc O-6zfg ts to H dHPORUDIE; d CI-RU-NH; 1 Mtstsisdztsh j ded j o3
2:1. uvjdg dzgj Bjdzjj, Gtsdsyjddw dddad2 ¢
M jClstcOR L OMj sdzts e OL dzd y @t sy, 3( 1., H8.
HJOf OLtsdzj A"diBdUujMSdn f[HeoOdEts s GRREFD (S
[42, 1060 , O dzmf=<zdOl fgi @a. Hd O OL tsdzy ~ d dB3d yYJ
s tc O-€zfg ts to H d CBERUSND [101, 106 . 1 tsdzj j Ibtsets106, f t
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LOBj N jdzdj © dzdltoL sh dzstesS i dzj CMOR
ds5dz0 dzOlste Bfplgdztey j M HBREN Oj s NO e dg@ iz S Is tc §
ftodzgf L dlsj dz' dzgts dzO@ 18 g3’ H.d odzOpd® Bi)jj df Dz,

I d daW tai@Cdis Offpf j € Is totg 5 & Riatststd 5 19t O d3d3d dzdzd
MsH jtey Oh jets Mtsd 9 Olsdzzs sz Sz o sH T
f scdztsh 6B #: Mte, 3491 MmtenNH, BFRGQ © 1§ 8NOR IsT
1601 Hss, (1546 Mmte, N303 &4 8,Q,BEHY (,MHELN
(NRUINO) , 496 HriRiNH)8.3 [fdalzj(lj dzdj  sdztsfy 1 t
4710) sfdetso Odzd d H O dzdz’ n d dz¥ 6 O ¢ tc O fi) dats 2
G to QRIENO(NH3)CLJCl. &t iz h j Mlse j dede” 5 Blsdzdydj 65 w o dz
f 5 dzsh j dedw, R OtcOR diztp I dathB dzj ¢y dz'ytsaas e '©, ¢
CtOdzj osdy dqLs®Bjtej, d Hsdsyjddj yoOmkstls:
fdzz y O j G Py Bjste@ 9 Odzj dzls dzr Ctsdzj B OC
s tc Oy s to H  dZOBN-RuUNH m @t OS Is j tod L Eyflsififvls tog i &
fsedztsh jdegdvw fted™ 191 6 dfe OidENSHE0O Isfipdf o O d3ts d3
Istc Ozl st H d dzO BN-Ru-CIdffHte @ sH dls ¢ dzj dGides e ts i,
ydmdzz 9 0dzj delsdzse s5h).Ctsdzj B Odzdw (1884 M3

o Is te s jndsq H d eifs dzdp dzozd Isff wzm dzo Bl ls ARy 1 O f
20 ftoj HMis OANESANY j SIREY 6Oj o Hdw dhfdzj Hise
5 FRUNO(NHy):CLICILH,O d  § ts o3 iffiylisj CEdEHOE tslBRANO(NHs):Cl,] Cl,
fistetsj ded § EEiddOtadoedsy dzts dzO iz} te g 5 15 pfifiziieC |t
Msj HRBaRGzse d ydz" Hicke Htokzcelz.

[sHEdR] Abkt! | §tj ssBEXBASER @U@ (i
C a3t dzj Ctidfsdg). dzjf sSCOL ™ 9 O8 s L Od3jp st jozdris 5 gz
f tsdztsy jfdEMtRou 56 dzOMdets HNBdedz'C & Iz ks dzv  difrjdsC) daHd @ik
sfdso dzs?2 §dC jf mlsdafsimdf sy e ¢ ¢ 55 thHsdds@®W d
dou s ®lgEd@itso HOLIBMOBEHAStc Q@ OMMistsw dzgdw d3j 3 H
d fts¢dzsh O h RulzjOjlCdsdstcods d dzls j o ¢z ©Blstbis]
[ Al OS] Glsdtshdshvi dscOB sEO&EY PL O ® d
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9C ZOHEBdE Clstter & j Wt ds dOEzisdj B @Y ddf s i
sl dzj € lstots dadzs.? o sliMaicgzedfls @af &) dzf o] L bz«
JEXAFSY OtcOdzj Ister Hdzw dmMmdjHEj & & € sdf dj
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epan-| RuUNO(NH3);Cl>|Cl
3 1,0
3 oc-[RUNO(NH3);CL]Cl-H,0
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22080 22110 22140 22170 22200 22230

Dueprus GpoToHoB, eV

{ B Stedsd o KANERA § j SRS tOW dMfjdj HEj B ¢
s RUNONH3):CLICIH,.0 d € & s thfigtisj & @RI O(NH3):Clo] Cl

RL ftetsojH] zdAEB0@dIdOTRJN&] HEzjls, vyt
Rue dMmMmdzj nizj d3sd3 s BERUNGINHL)LCIE O sSdifi@ ¢ O
IsO¢C satsRtc Odz] ¢ SEIRJ 64 - [ dzdRdzOl H figy W L j-isdzf .
CtststoH d dzd to ts a) Gifigidzez ¥ jodzd € dzdstctsL sctclzf {f
CsBf dzj SMOE S OL OkOM! tH]dROS o 52,5 dz0
Istc Otlelgdzts y | MOfdg] S sdzr S5 Bide hdds (2, 394
HdzW dzd stetsL sn dzstets S WY dzj S Mse tkzlsj ddvw |
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epan-| RuUNO(NH3);Cl;|Cl

dyphe-npeodpasoBanue, OTH. €]l

OC-[RUNO(NH3)3C12]C1‘H20

L) L} L) L] I L] L} L] L] I L} L] L} T I L] L} L] L] I L] L) L} L) I L} L] L} L]
0 1 2 3 4 5 6
Paccrosaue, A

{ dBLf SHiEZdd -PizjetgteOL 5o Odzd 2 + S Y j ted Bj dals Odz! dz
tcOmMmydils Odede’ 7 ( § EXBEIRGHcU2O® | alzd didg fjdzj H 59 Odzdz =

v OB d&zd Y10
[ 4 Otsdsdz” j tclOdyfipfipdzjv vlagfev O dzdz" = ¢ s d3f dzj ¢
s fﬂ?UNO(NHg)3C|2]C|LHzO C{G tG(u:leO(NHQ,)gC'z]C'

[BEOL j y| ¢ te@RENONH2):CLIC! | ts FRUNO(NHs):ClL]CILH,0
[ jstsH PCA EXAFS EXAFS
RUW-NO, 1,752 1,768 1,767
RUNeg i 2,101 2,125
2,120
RU‘Ntrans | 2,100 2,117
RUCleg | 2,398
2,378 2,398
Rucltrans ] 2,394

sOCdd 5B tcOL H@Hzdd BR® kg BXAESHYT j C st &
MY jSIsteBNtgls s BRRBONH)CLICIIH,0f 5COL " 9 O s, v
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L kst MtsjHddzj dzgd W 9 s HFRUNDERIECEH],  frpdz' Cjts Is
sHddz dL C ststeH d dzddotisdpt®alzdzdz0 ~ S wiEijciats o] dzd
ZdlstesL stz § j .

3.421 d s e s 65 OC 0 Ols e ORAB] ez st L 15

RMMdzj Hiso Odzdz" 2 55 @B EISHM [oL Od BSH J
Sfgzd stese JHisS Misls tod O AR eG4 ts I ts ) ¢ tziz dzip @A €
HNO;, ftesosHdd3" 2 ftod dzOctjcof@dzddls tcO@mlisio
dzdlstesctelztf f© dz0 o dzj-Odg]d dz tcbizls B ls - tzts 5 aff j
foslstsdzd tetso Odzd j o GdHtesCMetlzy 4§ g
CotstoH d dzd e s 0 O© dzdzts T tsakEza®©'ls dzts 20 Isfiy taigf Hj jto OAstdz,jtetfj €
Cdmztss b L Bsy dzts fMkzh j ME Ry Gxge§ NO OWI B
CtsteH  dzd tets 9 O dzdzts 2 tc Gz 1B ¢ & O ff € I:d tc &5 o Dldz
cit SCodifdiSmd | idotdsdy Qdzdsts g O DS d3d
OCo OEA Y dzj S deflstesL stelzlsj dad v .

vOCdd BB iOL 5d3,dz0 ARG S ) DEHED H jo i [tsoH chizt
ts fFRUNOQNH3)3(NO,)(OH)ICIl0,5H,0fy S tsdayj delstcd tots o Odadats 2 C
¢ 5 d3dz0 Is dzts 2 lsj &3 j tOlskztej ftcdotsHdl ¢ ]
GdHtesQdgf{tsidzO MK Odef dzepeb H d dzd to staPishdrslgz8
o dziz Is tc j dzdzj 2 MW jdWtcOC Ists 6 t6 @ d&3d30
ts IRUNQNH3)3(NO,)(H20)](NO3),, o' Hzsdzfsdz dEORBP " ~ SHENR
Msoef OHOjls f Ijstejlsdyj s s? HdW KOS Ists
BodtsCted MisOdz' degsets dMmMmdzj Hise Odzd W, Yls ts
ftesHiZCsO.

1 jt6j Ctod s Odgiatre ©Ytof fls Odzdzd yj MS s ts M {f t
OLtslsdzs?2 Cdmdzslsr ftwdotsHdl § ©BKOL 5o Odz
B dats € dzd dzdzts 2 fd dzé tsdzd d ficdetsHd n HAV
1 tetso J HJ dedzts § dmMmdzj Hise Odzd J fsCOL Odzts,

C s By dzj € fydz’ RUNGENDIBNOAHH D)™ d oD o dzj " dzj MW j o d
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qd s dzO.

t dB2 23 tOydv

gdilstetsj dzd j
[ 4 Oltdgd |

wOMmfls sw dzd W

Ols it
M H d djiRBHGNH:)3(NO2)(H20)](NOs)2

d

s tc kz COsyaftg @ RO Isjtsofsdad U28f§ ©
o O dd2dzls dz' j

¢ 5 i3 dzP O] trzss  © Ol s

v OB d&zd 120
[ i Obtsdgdz § tw0OMMistsY dad ¥ ts @RUBQINEL) MO H J0)] (K @s)iz"
t OffMmistsY d,j t OfMmistsw| dj t OfMmistsw| d,j
Ru(1)>N 1,7309(16) Ru(1)}N(3) 2,1070(17 N(5)-0(52) 1,255(2)
N-O 1,138(2) Ru(1)}N(4) 2,1025(16 N(5)-O(53) 1,242(2)
Ru(1}O(1W) | 2,0566(13) N(1)-O(11) 1,219(2) N(6)-O(61) 1,243(2)
Ru(1)}N(1) 2,0854(17) N(1)-0O(12) 1,243(2) N(6)-O(62) 1,249(2)
Ru(1)}N(2) 2,0876(16) N(5)-O(51) 1,240(2) N(6)-O(63) 1,249(2)
VGtsdz ¥, VGtsdz Y, LGBz ¥,
N-Ru(1}O(1W) | 179,20(7)| N(1)-Ru(1}N(2) | 90,52(7)| O(11)}N(1)-O(12) |121,77(18
N-Ru(1)}N(1) 90,51(7) | N(1)-Ru(1)}N(3) |175,92(7)| O(51)N(5)-O(52) [120,42(19
N-Ru(1)}N(2) 94,21(7) | N(1)-Ru(1)}N(4) | 88,44(7)| O(51}N(5)-O(53) |119,62(19
N-Ru(1)}N(3) 93,55(7) | N(2)-Ru(1)}N(3) | 89,56(7)| O(52)N(5)-O(53) [119,95(19
N-Ru(1)}N(4) 93,99(7) | N(2)-Ru(1)}N(4) |171,73(6)] O(61)}XN(6)-O(62) |120,39(17
O(IW)Ru(1yN(1)| 89,91(6) | N(3)-Ru(1)}N(4) | 90,91(7)| O(61)yN(6)-O(63) [120,99(18
O(IW)}Ru(1)xN(2)| 85,10(6) O-N-Ru(1) 178,51(16, O(62)}N(6)-O(63) |118,62(18
O(IW)Ru(1}N(3)| 86,03(6) | O(11)}N(1)-Ru(1) |120,53(14
O(IW)}Ru(1}N(4)| 86,69(6) | O(12)N(1)-Ru(1) [117,64(14
dIssBlzlsj dzd W ddsd 4 Is mMdzOB ts dmS¢ Oy J dzdzts,

ts5ls ¢ dzts dzj dgq v

9 Odzj dzls dz' -
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1 CoOltsted Odz! dets?2 f dzsmCtsMmisdd € teRtzgz§ € 3O @
sH dzO cidistfefsO. 1t RMMiINESdzig®ls o d dzlsij 2de0dzj
H dzd dzO REBNINOg 20 8 5 i stcOlfeigdztsy j dzdd & dzd Is
O~ sHJIsMw C ststeH d dzd to s sn@cddg@isds t3 @z © B dzQ
Hsdzgstodz” d3 Ol dz S dMzstesH O d  yJjdissds G
~nOtcOCIs ] ¥EBl dzRUEROA B ' Yy dz' : RufiNod"Ruiff tc ©o dz' ]
1138 i, e eAONBOEEIRBA] Is t OL dzd yO H dzd
C(cotizf s Odzdzs B Iz fiAff Jste ] L dzOyd Is jdgg' ddg®@i2 40 ,fts
f dzsmC sfls BBtOLIZjls ) 1 ¢ o Olstshl B dzis dds 0
plstsds telzlsj dzedw MmMdih jdz dL + o Olststed OBWO-dzts
Ctezf gz0 10, | . MstbtkzSCBE®] CtoedMmMisOdzdzcetcOW d Y4
o dzgj N dzj MW j tedPded sdEOste Aflss 6 J s sted ud MN-QJ
ddsj v Is fMtej Hdzj j24 jL,dz0 17 §-Me@rj.td@s j dz 120 A, 7.
detste BOdzY s € dARA  dzsMCtsmlswdz 93

letsj Sydw CE€ERls Mddadggisizte” o Mifstdd o jJdaOjf d
tc d fip3. l 2 Mistste j Cd3tf dzj € Mder J C Olsd tsdz fn
O dzd s dzO d3d otsHEBSttsSHdE .d3d. [ o WA wishsfter J tcj C
CtsteH d dzd te 59 O dzdzts 2 Bsdzj $ k2 dzts 2 9 tSH' C s
CdMzstesHO Odzdtsdeseo, CtOIsyoO2hdj tOMMIsY
maw] MMmils@aAdzwg:Olsl j2), StodmMlsOdzdejclz fdfhj ¢ ad3
EyOmlsekzels IsOCHmpweow el QC®Olsyo02h dj d
syj dzS d tcONgBIB&G?2 dzd 2 1,462 2. [ dded B3O dz! dets | fe
YJ dzlstc Od3d SRedFHudzd § Isp .

RAzW 6 OC e OMdz" 2 MY J SEHRUNORYKE,):(NOE)EIOHKNO:),
fsHjteydls fdjHEv) dj3 T B2cbD, BNges7 HENP f
1620U0HMe, (1570 fijghH) 153 &AS)M( { 3N, M 1(35
1334 M, U0NAND,), B0D( MmiO)(, 851 Mmdz, §MHEB M
JuNO) , 6 2RN®t (6 LMNOMc % 8 RO, (4 BRNAle (
¢ 2O dzts e d ydzr § f sdzsmr fsegdztsh jdgdw  dzOB dz¥
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ts flRUNO(NH3)3(NO,)(OH)]CID,5H,0. g gy j dzd j f ts dzts fi

mMetslse j sfRAs ot drj B Odzd W d3 S ststeH d dzd te 59 O dzdzts 2
ftotsls tsdad to € ds@dedi falzd totso Odzdzts? cEdHEBE Ml
Misslse jlsflsoalzs h dj o dzj hOigdfslidglzts dzts (8B Iz fdzfsio tat
o dzj " dzj MW j tc B dedsts GEzisdefd mts H dzts@N®;. s j H d dzj dzd

tdB3l s Cydqw CtoedmMlsOdzdzd yj ME 2 MistkzC Iskzter
s HHRUNQ(NH3)3(NO2)(H20)](NOs)2

1 Odzd yd J CtststeH d dzd to 59 O dzdzts 2 Bsdzj € 2z
dzd IstetsL sC tsd3ff dzj € M J fsHIse jtey HOj IsMmw H
sq st ol QUEqOL. Ol j dzr S dMzsls dzsfls d 1o OF @ DDk
ts PRUNQNH;3)3(NO2)(HO)[(NO3). fits M Is O dzW § Is  PK.B &Y 1§ Qg dias

[RUNO(NH3)3(NO2)(H-0)]*" & [RUNQNH3)s(NO)(OH)]* + H*
MsMisOo dv jls 2, 4(2) d® thdese Odzd d -2,15 s
fiod Isj B j teOlsktc jf . te Qlfif s jtsdjOdzd 2 0 (olf) ks o | s €
o1 T sHtedsls s dzd t6 15 0 O et i tStE s’ dzj ¢ O, € sl
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dL &Bj 6] dzdzO" CtsdzlmlsOdzls © € d fiydztsls dzts i Is dits ) 4]
Cslstster § BT dz@ dptfisi"Qjoddrj dzd j &3 dL BT Is€C O € tsdzy
Cdmazsisr .

350 JOBBdzsC sdf &zj S’ disttL Sl

351R Mz HSo Odedj HIEdHE©EOO & dt
Is tc O-¢lzff & daBcesd O dsdpd Hetc s L Stolzls j dzd ™

] twOos6dlditedo j HJ das fIBRONENH)LCl3], L OC dzt yOs h
sjtedissdzdL § O dzd3ts defERrddis?ts sz dz dOsdstitols j dzOdzw
fosHEZC O By ks trE o @ caPpdzyl HCIf o dzO¢,tcl @ IO iz
fsdzzyj dzde’ 2 CtcOMmde 2 tOMlseatste ki Oted dzd
B0 Oy Hjdadw d SlsHjdzjddY vyYjdjosets Ist
f tsdzlkz yd dzd BOsYydzMBH | EPBsdBtc OCo Obdits
Hd Od3d3d dzdzd stetsL stelzls j dzd v . 1 tod d3j H dzj dzdzts d3
OB SisT ZH O dzts iy fsdzzydls: ¢ tsdBiEtzgeE
s t6 O-FRIMNO(NH;).Clo(H,0)]CI. O, MO C(lststesets B ' ¢
tued 1 oes €t dzjj S gk yadrisdp doiz dz' d3.

t OMmlso tstliptcd - dztste s H f O RBA3d dzdzd Is tf ts 1R g IsizHatzC
ZOct| o Qdzfhtis j, BjL HBSBOo dzj dedw fytsdzv dzts
) s ) dzts D& QO BB dzets ¢ s A3 dzj € Mr . da( ls da®S tistp
Csdzyj dzlstcdtetseo Oded d H O dzdzts ¢ sdztstic@feds alz2®ts O ¢ It
W dzv § Is fyvd sdastsls d efiz M § Mis e | dzeddfste dfesteH 1D § s iy
o ntsYyHjddt-dmddtotcdaits o dzlzlstcj dadzs 8 MW jtelz ¢
o jtoHizy WOLE dGIdRUBIOIRHS)L I d i3t ¢ s

[ 5B Q9 dzj ded § dztdecOu f) uSdtsdddfiald Misth OL o 8 dzdiaizts
Hifteslssddtetse Ols! o OF @ P el L zdz sOIs
SBtcOldets] 9 R SO0 ratstcdwzizlstc j dadzs ¥
Ef Ottedo Odzdd Hts &Bdded BOdz detsets 5B j BO.

f 5z U j dedzts Bz ¢ td @ fiplss h)ts BOHGdgHtEsS Hd3 € df fnUdis ® «
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ts ) dets o dzts | tcOo dztso j M J tsB tc Ols dzts mMdzd h OJ
1 sfdzj Hize b j HIsSBCOW QARG @D ssdzO ¢ IsO¢ s
fsLodzddzts d&Od3 o' HJj dzdIs! YyJj dzj os?2 0OC 9 Ot
v oL kz.

RsMY J Cdste H d ¥ tc OB dalOjl3  tots 9 O dpdzts g ts i) IsAad
or MsCddz or - SEHdsdFz i FFESHFP i) O uslf z B dzd § s 1 @diatlz’
tcOB $ad]' [ HdzOC 5 HOdzdz §j + dzj o3j tids dzds ¢ dz@ fodD
M ftoj HdzsY j dzdz" dfnofefjlsQatts dglso B s s s tsds,
mMsjHddzj dzgdw oatsHWIS Ho | WdBsdz Ckdzr Ctod MmlisC

v OB d&zd 130
[ Odedz” J 1 dzj d3) dzls dztdsetd<O-aErjiEbogrgd das CHEY dzj € ) C

NGB O MJ HJda dzd]  wN)% w(H)%
[ A2V § sdzlz 4 j dedzs dz®2 b gasd  12,84% 3,93%
Is ts O-FRENO(NH3),Clo(H,0)]CIL2H,0 12,9% 3,7%
Is ts O-FRENO(NH3),Clo(H,0)]CILH,0 13,7% 3,3%

dzv kltsyds ddv MthisOe Gi3'Y fdatse] jdedrs cosin
fesyd MMO Jjet s ttdtsddedh). o vQ dcdgsigitcjOeidzos
fsayO0 dO ftedoe jHjddkdelze g Hoj tBOBdsIS §f ffijdzj
[RUNQ(NHa)s] ClsH,0. l1jto" j HOO 1 dHtslsjtedzdyd M¢
bHOdj dd¢ HeokR dBsdjSbkd SttdimsOdddL Oyd
CotstcHd dzd totso Odzdzts 2 o 5 ke O-RINOMIMHCLIHOPCHEH,O1 dz!
11,1 + 5, 5%, ZO2Hjdets s Ctedots?2 EkB' d
gmmdzj Hso Odzdj Ylesdjyklstsydy = ftesHEZS ko
MsjHddsj dedw HB H20f szRRBs h dds 5 dzO) H j
Isj &3 j cOlskzter ) Ols iz MW j toj GJj BW .d3ts d2jté
Cted Mils ©Odzdzd Lo@wd s dzdas®Y j Isfhw  tsBteOIlsd o3’ d3, d
BJLOBH 2 f toHDYIH,| tofs/ditdgddid® o dztso @ s
fjtojrtHdlsCtedMlsOdzdzse JH tcOls . Clsts f SHIsE¢
fjCltesmMSsfdd: §sdsfl) b Gdaitddods s dddd) & 2
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C tsdzj B Odzq 2
ZOctej ssets tsBtLOL YO,

TG /%
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9T H jtoy do Odebjudy {Htaxfdzdzts s &
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5,7 %

Ctod MlsOdzdzd L Oy d ts dzdz’ =
Mdetso O 5w o dzw ¥ Isfyw

T
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]
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tex DTG /(%/min)
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tdat j L 2dz s Olsls tc G-fRINONHz)Cl(H,0)]CIQH,0 o

] sdztsy J dad v

300 400
Temnepatypa, °C
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Ol isMY j tsj

d ddzlsj dzemdo detsfylsd § sdztsfm o

[61]L dzO U d dzd & #HRN(NG)EXM;),Cls].

] ©OB#Xk] fBECOL Odss,
s IRUNO)(NH;).Cls] f tesd fm sSH d Is
fsdzd B bdes e & ) ls-t s jo dgtf BaNB(NHB) @ Is I§ & O fi) i) 210%,Is ©
a2 H j dpss). 3 7

vO0Cdd3 tsBtOL t503,

dz0 dzd u d 4 Ho lzn
Msd Hdded ded ™ .

Bisdzj § b d
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sddzlsjL et Odeizo DS tAQfder]j 1 sy jls f tot
Mos2flso ® L O Myjl O ®te OdshfHitesteCsh S jstekjf T £
shdats o Odz i tcJ HoAOsydisdzdzts M mMddelsj L O Hd ¢ d
IsStc OHzB) zZstetsOC 9 OHd O3z dzdzed IstetsL Btz ls j dzd W .

stsdsj | Stcisndddipplsdgn s2Mso 0 S sBteH.
oBH'T ((Reydes dMysd Lo Ols! Hdhv sz §
[ i sBHEB& f sl judet@ tsagsls to sdlstetso Odzd W
s to O-HRENO(NH),Clo(H,0)|CIL2H,0 tc O fls o 5 to SaEO dgci D 5§ toj |
B d&zv 6 dzOY BOMMO Codfdj MO o fiojHlsds
fedisHdlMY ©H&O S sttHddkdaisOdan? &isd
Wodw jlsiw SHRSshdse ds?2 Cdfdaskss? o kfd
sqlstctso Odzd2 ftcd» jHj kO &zO todf.

12
10 ~

pH

/,
0,0 0,5 1,0 1,5
1 Codo Odzj dzls

tdBastcd o OV Is delddBRINAAHY).Clx(H20)]CIL2H,0 8 2 M NaNG;

N B OO 0

JLOddBsHj2Msad) ©OMlsoste® NaOH M tk
SHd Mlskfjd' M WKl orf tOyj dedzgs? IstsyS
Lo jMisdr & d&0o j S Codfdj Chse tklsj ded W
B ted HJ dzj dzO -I9fcfdls thifds O dgH O=elfiste | O § btzj detelrdis H BN
dB2j 2stcOdkzdL Oyd® GtjHMisOo dzj dadets?2 € g Mdztsls dz
Cif dzj S MO B dz@zO dstf Axj daty Azg) G 63 @E= 0,95, 9
sdtetse Odd@dlz uj dzdz’ 2 toj HEdeBBE | Sivetsh s {
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ftsH j tey Odzd j &3 C tdacf s O zdzh s@ Yy d sdz Y
Is ts O-FRIMNO(NH5),Cl,(H,0)|CII2H,0( 325, 5 ¢/ &dtsdz' ) .

[ Odedz” | L dzOyjdzd?2 pH © L Ooadfimd iitsmlsd
fsH jtey Ol d dz¥ stcd3@vrfss otwlz’ € d fipdzts@ dgis 8 OF € s
Is t6 O-[RUNO(NH;),Clo(H0)]". 1 ©ffyud 20 dgdsizinls Odzls © € ( fny dzt
¢ s i3 dzjteldin @ siRdzOls dzs 2 Is jSRB)ILE @ s to j ts idatzs dgO W
NaNO;, 204 P= 0, 95, 9 Isdlstctse Odzd 2 .

1 tod dzOcGtcj 9 Odzed d o BH dzsG s ts @ fiplsiznt
[RUNO(NHs),Cl,(H,0)]CII2H,0 ftesdfmAatsHdIs Y OfMls d Y dats
CtststoH d dzd tets 0 O dRdly dstEzO R dizOts ofifts dzj € H dz' to j ta Qg o
cOMlse ttej thekg U & jdsifvs H datsd 5 H FEBUASOE tv @Y dz,
ZOdzd yd d Ho kzh tstagfddgdSidasn O @adizts 2 o tsafsL dgsy

Ho R Mk j diyjOustslyts dzd B s 0 Odzd j fr SBOL t
OCoOEdHEBSMES®RY &zj CMO &0 fjttosd LI
LOC dz ydlsj dz dzts o Hdzj Hise Ols j dz' dats, IS torOetzf

nZEtSHJOSC 9 OHJ O3 dzdzd sStetsL Stelzlsj dzgdwvw f SIS
Clsts tslsdzd gdfj d3sdlls tedpj 2 Is elOsizfd \Ojufirflsfe § M j dzts
sBhjj Stsddyjmlseots NaOH, L OlttOy] dedzsj da
¢ d mdzsls dz 7 Pis@¥sd yj S 5§ ftcj HilsOo dzj
fslsj dzydsdsj stedyjmMSdn kdstetses Odzd?2 t©OMlse
o SHVRHBE] THPROP Isj yjdedj 20 d3ddzBls, ¢ 0OL (

12

10 el
/
/

d

pH

_
//

0,0 0,5 1,0 1,5
Lt CodoOdzj dzlsT

t dBestedo O Isdls tots 4 @FRENO(NBBEEIHHIO)]
dIs te O-RENO(NH:)-.Cl,(H.O)* e 2 M3sNaNO

N B~ OO
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I ftejHyftsdsy jddd, uylt ftojsB dOHOs " dd
s t6 O-FRINO(NH;),Cly(H,0)]" d Is te O-FRENONH3),CI(H,0)]*", s 5 ls dzts b j
OCo 0SB dj MO ¢ HJOSC o OS Y deijL ¢ fzO Ises'Ody;
Csdzd yj Msoa ® NaOH dzO dzj 2lstcOdzdL Oyds tcOf
C iRl dzpC fiPpQuj stsds dBBOMMtse sets B OdzO dzf Oy dfffny digj
C s dzyj dzls toc © y-@Pvzd s-didfisticjdrHj dzj dzdz@vdzm ISZDdEs O Cts B t
H R dzstots € t5 EfUEEREEOSs dfidzj € MO, Glse j yOs h OW

[RUNO(NH;),CI(H,0),]** + CI' => [RUNO(NH),Cl,(H,0)]" + H,0,
Mtsmis O Goz@is 720) § & d s dzdats d3  Wal@izj 95u2P =[0,95,

6 Ikdlstetse Odzd 2 .

1 Odzdudd o dMmMdzi HEzj Btsd3 dte Gififls-edidstagits ¢ fig dt
Colstste’ j kyOfmlse kssfsizis o dz' SAd Mz@ s datso | M w &,
cOMUjls SCtdmlsOdals S dMmazslsdesmisd oL H Odzdz
[ HdOWESH j dzdtetse Odad j , tsfydets o Odedetizj ' dzOts dzh)
C d fydzts Is dzts lf)ts @ HzEHAdP S tt 5 OC 9 OH d O dgd3d dzdzd stets L 1St
HdOS o ARS@E 0 OC SR dzj SMse o tOMse st6 1
sdlstctso OdzgdW HdzW L OteOdzj j L OHOdzdzr 7 L dzOy
HJOC o OCB®RY dzj SMOdVW I ©tsdzif)is Bwizls L €@ 1y fiztizls dzts |
dzO0 d dzlz yh Iz MatsHJd B Mls ! N 1 CMmYjteddgj dzls
fqdzj Hizs h dj Kgz@y3 3o K, = 2,16)10° ndzv ¢ Ols
s tc OBztiys te s H d O € sd@HIteOstg disftdfinds]j daff ¥ dzdztdg NNz
206P= 0, 95, 6 Isdlstctso Odad 2 .

vOCdd3 ®GeigOL &L Blc@adzgf dzj L O dMd B di3d
5§ dMmOdzdz" 2 ¢ wakfdezji¢ m  BRlsj dgdw j wh d s HoJ
Ctod s Odzdzd 19 By @ dgdzts § tc jogjdistsiHj dfddzls j L O WO
ftodj dgdzj d3" o3 o ' Sifisteijsdy dzj dzf ¢ sdefMlsOdelsr ¢ d
C Ols d ts dztdsote GRIN@INH,),Clo(H0)]" d Is ts O-fRENO(NH),CI(H,0)]*,

O OCY] SCHdmisOdsO 0o dztso j MY HdwW § tois

9(



3.5.2.m dzts tey[cfifd ° deste s JH e 5 S MtsH o O &3 dzdzd Is
Y d-fd n dBeesd O dsdgd tztots L Stelz ls j dzd W

)57 S d f cupbdy EBafftcO  OC o OH d Oddi3d dzts
RisttL stekzlsj ddv & &jlssHdC JsisOdips dg O @,
bojdyOdzdf: bkmfjoisd td Ctdyj dstcdtss
Yyidzjos?2 StskfdjSh, §sHOadvshOw yOitOd
[RUNONH3).Clj) , ddsjshjets dedLSké tcOMmlse tsted dst
BOlssyder &5 Ol o 5l OEE WL & de@deds'H M OH § O,
LO of S B2 t@HBUNSNHY)EBERB)IC o o sONHEs © dzts

fnd3d MW~ .
vjd3 dzgj ®Bjdzjj, HBCOLOIjd Msotsdy Istsa
oEHdF & tOMbottOR, Wodwjlkfw MmjHddg

9" ABHESEA 9 tej L zdz' Is O lssjtc CRIENO(NHE)EEDE),] 2 M Eo d
1 Code OWfj dadsdg Oo dzj dzdets? Itizsbizs?, C ff fdzizig ]
fjtcotsdts bk Otcdo Odzed VW mMdsd Md S dzj $MO
Cdi3dzOIls dgs?2 Isj i3 j cOlsztcj , dzd dnjsdetg fiply td sC Is
dmMmdzi Hse Odzd v Bsdats € to d fiflsOalixis® . tc @fsldsoldsHol] s
tcjLizdz sOIsj dgij MCtsdz Cdm f jtoj CtedMmils Odzdzd L (
Isj &3 J tc Otk@dzds r dzd f s dzIE OdFdet® dzj § & "te d M'ls O oz
f tod dzOH di§ ) BKsdets ¢ dzd dzdits 2 M d dzc ts dzq

ltotso jHj dedetsj toj dalsG j desilstezSlsztedatsj
MtsjHddzsj degdw ontHWIS tsHJdd sedezjHhod®) dbd) ldctatss L2t
tolzls j dapvd:dz € Ols RuEN@t#3)2CI1(H-0)]", 9 Is t6 talig] 2?2 Is tc O dz!
[RUNONH3):CI,OH] , 5B O ¢ ts &3t apdgpel d ¢ disfe Oy d s d
MlstczClsktey] Mddz dets?2 (2, 408 ( 3) i) O tSH IS
dHdqdzdy fm dezdgj eOydj 2 @BE RIS sfdisE QL Qi f
9 Odzj dzlsdz" | BkZcedzr fdcdo jHjdzm o I[sOB dz
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{dB71 Edsj ©Oyd™” Olsdss o € sdf dj ¢

Y F[RUNO(NH;)2Cl>(H20)][RUNO(NHs)CI,.OH]CI.

v OB d&zd 140

[ iy Oltsddy j ©OMMisswddY d o Odj dzlsdz j
Y d—FRUNO(NH 3)2C|2(H 20)][RUNO(NH 3)2C|20H]C|
{ommissY d; { Oommissw| d; {ommissw| d;
Ru(1}N(1) 1,735(2) Ru(1yN(11) | 2,0982)| Ru(2Ci(3) | 2,3816(6)
N(1)-O(1) 1,151(3) Ru(1}N(12) | 2,085(2)| Ru(2}Cl(4) |2,3878(6)
RU(L}O(1W) |2,0040(18)  Ru(2}N(2) 1,734(2)|  Ru(2}N(21) | 2,097(2)
Ru(lxCl(1) | 2,3749(6) N(2)-0(2) 1,151(3)| Ru(2}N(22) | 2,084(2)
Ru(1}Cl(2) | 2,3858(6)| Ru(2)0(2W) |1,9876(18
LGBz ¥, VLGsdz ¥, LGB Y,
N(1)-Ru(1yO(1W)| 175,66(8) | N(12}Ru(L)CI(1) | 87,72(7) | O@W)Ru(2)Ci(4) | 87,90(6)
N(1)-Ru(1}CI(1) | 91,19(7) | N(11}Ru(1)}CI(2) | 87,78(8) | O(2W)}Ru(2}N(21)| 86,62(9)
N(L)-Ru(1}CI(2) | 89,97(7) | N(12)}Ru(1)}CI(2) | 172,12(7)| O(2W)Ru(2}N(22)| 83,88(9)
N(1)-Ru(1}N(11) | 96,73(10)| N(12)Ru(1}N(11) | 90,08(10) CI(3)-Ru(2)}Cl(4) | 90,97(2)
N(1)-Ru(1}N(12) | 97,81(9) | O(L}N(1)}-Ru(l) |171,45(19] N(21)}-Ru(2)}CI(3) | 172,40(7)
O(1W)Ru(1)}CI(1)| 85,06(6) | N(2)-Ru(2-O(2W) | 177,71(9)] N(22}-Ru(2)-CI(3) | 89,23(7)
O(IW)-Ru(1)}CI(2)| 88,08(5) | N(2)-Ru(2-CI(3) | 92,05(7) | N(21)}-Ru(2}Ci(4) | 89,01(8)
O(IW)}Ru(1}N(11) 87,07(9) | N(2-Ru(2)-Cl(4) | 92,89(7)| N(22)-Ru(2)}CI(4) | 171,74(7)
O(LW)-Ru(1}N(12) 84,24(9) | N(2)-Ru(2}N(21) |95,54(10) N(22)}-Ru(2)}N(21) | 89,69(10)
CI(1)-Ru(1}CI(2) | 93,37(2) | N(2)-Ru(2}:N(22) | 95,35(10) O(2)}N(2)-Ru(2) |174,80(19
N(LL)}-Ru(1)}CI(1)| 172,00(7) | O(2W)Ru(2)}CI(3) | 85,78(6)
dssdsr twklsjddy o sesdt ¢ s &P R
SCtely jddj, BGIsCdsd ded™ o Odzj Relsig’ R tdzicodzt
788 | 1 CoObttdOd ds?2 f§dshStshlsd ¢ OyH
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