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[59, 60].
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Cesgfzhdtelzj sy da  yj dzs2. I'md X4 HAV
Istc z H dzts t6 JOO dzcpL Hnjodg L d M dipd dg dodz) ts® OtsH  dgEz@)ls d
BOC M BOdz! dets? 1. Wz EsffazdzgsmMBlssticse s d3j sOdz
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1.3.1.4d Mmis'j M3 Pd (M = Mn, Fe, Co, Ni, Cu, Zn)
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27 2. 1-f RAMBg W B tsMdes o dz'34633( BzB ! 2(A=OR2+3
U(H,0); 1434, 13284 CT Q3 C+ C) 3 CP 8% OF C= O)i(; OT17®=80) ;
}«(H:0);5553( Pd 1 O OT504D) dz®ls §z® ts tc KA 4203 Zn 1 O)

b J dzlKp[Co(H20)e]2[PdOxz]sl: 628.0.125¢ ( Ddzd§sldgs[RdOx] 2M,0
tcOMlsostecwdzd © 5 Bz 9 SHT d H GO OEHLY
[BtcOLtso OQah d2 M twcOMmlsetstc d3j H dzj dzflpstf © daday J ¢
HOo dzj dzd j RdzOP . ko PlEIE2 N ACdt ji ¥ djtce@dO2 G50 O
steOdzy j o' j 1§ teafrifdstvelastais 8 7

Cdzj dgj dzls dz" 2 |IQ[EHED)6l [Pkt 18,0 ( s OM My dIls Odats/
b1 10.5410.6,Hi 2.65/26.

2228 jtedw Mtsj Ry dzj dzd 2

¢ d dzlsNa[Rh(H20):0x2] HD. [ jIsOdzdzd yd MSd2 tesHd?2
NagRhCk] § 5 d3j IstsH zy j s J dgplelAgaistatifiiten). 1 8 228 1 Istsc
4t B Odd MmMNaflp tc fspids lsatsdy Mistsisdetsh j ded d 2
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ZOGtcj o OdzOAe stisC H O G dziste @ 9 g jj \§Jipdf jozslic)s jo.
dzO Is td\NFfRhCL], BZOMMEs2 252D GRS ke OMilso stew dzd o 2
ftedCOfr o@adfi( 8000 dgdeited B4 " do Odzd  tsdzlz yj dac
Holzms yYyOMmtse HddWw { tsddafRhOH) J tc) HisY @3 EOMAEW t
~0Ad dzj 2 Istc O dzts RMBEERD; H PH=7.) 2Oy p2fd ¢ Md e s o
fsls] dzydesaijldasts . tMHOHBE ¢ JRhOE)S fgd WO tstistaH
Yyd dested W ze d tesRCHzd ] &5 (Y @G2RNOH)E HOER @ d d- dpldb.7 ¢
BRE Mz M O j dzj o 20x:-03¢0m dztsl© s o tste j dzdzats 2 ©POD®
fJtcj B hdoOdzd Mmd3j My HiS ff Sezdzs 6 s ts yedddnjls o &
B¢ Medsdsts o HLOaVIsM B fstcd S W ud dedd. ) Olsj d
(2.62 dxl3ts PMNaOX H dMYsL H Odzd W tc OMlis o (s t&@AD Isfite iy ts Kls did
Cdfwisddd o Isj yiszdizy jleckgnd? o sz H dzj dzdzs ¢
LeMdC Qsttsizd ) § dede’ 5 v Oodi)Hizdlg alg) OB NOIGAES -
[BtcOL 59 06 ttd g @dedd dzy j © 56 NaRh{HQ).BL2H,O B ' dzd
slsWddz ststso QFRIs s ydes @its ot Mfizls gl © f SH IstsC 5
fn s ) ls O 90PEXA 1 tod NaRIgHEO).0Ox] HD € ted fyls O dzdzd L Iz
sBtcOL 59 Odzd j d3zsidatlnte JldndsiOsledzts 8 s H  dEOKIssttiddr g
BEHEIS ts8B tSNahQ yNARBR2fW

Cdzj dzj dzls dz" 2 IOe[RBIzG)10X]HIEE ( tc O My d s Odats I dzC
13.0/12.9H71 2.122. g j KBrg '@ o5 s M dzts o dzBA293(Qits)iZ668
3,(C=0); 1414, 1373%CI O) +3(CI C); 127134Ci O) + T(O1 C=0); 829{i(O1 C=0) +

} (H20); 5613(Rhi O); 482(01 C=0) +7 j zOIls dzOW H j ¥ steRBOydw ¢

g d dzls Nag[Rh(H20)(OH)Ox2] H. s tc O fyls oNg RHH,0),0x;] HD
(0. 274 ¢, Htezddgdkis v tc dzts jNaQ@HE dad P j2f9ls o6t
BRs dz' ) ftcjHO Otcdlsj dz' des PO SEg Aadsd B
BB Hdzj dzdes € sdzyj dzlstcd igts of Bdzd  § dzdzS @3 & O oAz
ko jtoHts?2 h jdzsQ v 1 e cBBgBMsB hOL 59 Odzd j ¢
sStcOdzy J 9 56 Mx[RhHQ)(©KE)Ox;] HAD, Cslsste § tslsW d dz
BOlsydesets tOMlsotstc®  Mmkh d dzdoOl9wE sd3 o tsL +
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C dzj oBj dzls dz'@ 2 NEERDHED)OH)OERHO ( e OMfydls Odzes/ «
1 112/11.1H7 25/2.6 +#d j KBris "Bl d3 s fydats o dB4G43(@TE)ASTH"
3,(C=0); 1412 34Ci O) + 3(Ci C): 1267 3(Ci O) + 1(Oi C=0); 818 {(Oi C=0) +
1 (H20): 5613(Rhi O); 4821(01 C=0) +~ j d&zOls dzO% H j W stekOydw ¢

g d dzls j (HO)[Rh(H:0):0x;] HMO. 0. 385 (163 dakis )i
Na[Rh(H,0),0%] HD cOflse steW dzd ® 5 &z stsH' d
COsdudzdBB8 B E Biods] H v L Gasizd, Jus@Esiod { o
C s dzts dz®s I dztsidgtshgf s dz'. § @y lste @site™ dffifHOtls 5C sd3 1 o
oL HIZED S sBzOds?2 s dyflj wiotsdzicy | dadas 63 dgt
o7 Hj dzd S MOEBBE j o ¥ SCdMmdslsk o ddzHdoc
B34 Hdzj edelpyg dzlstcJtctso Odzficdo f sUzifjof § @ddztsdz] H Oo
ZOH Iso jtoH SR ARBE®dsy j o' §  HIONRGIOR) HAO
slsW ddz' Istedfiglz hododdzff © IstsC | o tsL WESHB. | - tSH

Cdzj d3j dzls dz 2 (MROHRIEHQD).Ox]dMO ( tc OM My d Is O datsi/ dz
11.911.8 Hi 3.737. 3 j SKBrtg '@ 3 s ) dzts 0 dz229983(Pitsifiz T8
34C=0); 1423, 137134CT O) +3(CI C); 126734CT O) +{i(O1 C=0); 8260(Of C=0) +
1.(H20); 5713(Rhi O); 480U(0T1 C=0) +7 j dzOls d&zOW H j W stedZOYydw ¢

¢ d dzlsKjRh(H20).0x2] HZD. 04726 1 ( 2Btk N Rh(H.0),.0x;] HDD
tcOMmMlsotstewdzd © 5 dgdz o9 BHT d s zme-Odf 1
W iste,d3j ff totsd3” o O dzds OCdsiiiriof thel®d 1C.ts5 { O ) taiadts tdf tsoHn s
ftocsanBHYh jes atsLHEZRO ftod ¢, ORdzOEER HIER B
Gl ( RBHUKOH, f tcj Ho OtcdIsj dz dets tOfMlis.d B Pdztks Oz
tcOMmlseo st d3gd Hdzj dzdzs € sdzy Jfzlstoe dzthy Pdedz” &5 H Q@
OdgPH Iso jtoHs?2 N C.idzeqQuzy jPHlod E[RNMHNE.OdzdD
slsWddzt stetsoa”™ 9 0dzd d MEhddzd 99098A | oL HLIE-F

Cdzj d3j dzlsdz’ 2  R[ACHIR),0x;] HHED' ( c OM My d s Odats /I dzO
118/119,HT 2.52.4.
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g d dzls K4Rh(H20)(OH)Ox;] HD. s te O fls o K§RAE,0);0x;] HD
(03326 , 810BREda' e Oo &2 dzd | C o d d3ts KOHE (s j O 4 s dzef
Bhsd ), fjHoOtdlsjd ds PhHOsEy odsd s
Bj Hdzj dzdzs S tsdzyj dzlsted s of Bz 3 § dzdzC @5d & O bz
so jtoHB2 hjdsW b ) bEd cBEGASH]S SBLOL 5o
K,[Rh(H,0)(OH)Ox;] HDco r 7 ts B0E946

Cdzj d3j dzls dz" 2 KO BEGHEJOH)OxAHD ( e OfMmydls Odzts/ o
i 112/113,H7 1.7/1.6.

g d dzlf\ini Rh]*2 0.289¢6 0 ( 7 % JdstsRh(H.0),0x;] HDtc OfMmlis o tstc
o 5 iz o9 tSHT d ftesfkzmMtodd yYi8, " Voudadsid
ftoesd3r 9 Odzd ! IstOdAsdgsHE stkOE s  OfmMsaste dMYf O
ftocsrBHYN jes aBLHERO ftod ¢ OREZOLEER 6.085 @f
G0( 386 )MdnEBIEH.O.[ BtcOL 59 Ooah d2MmMw tcOMlse stc d3j
o 1 CMmdi§ Ofstisdgg 3 j dzdz’ o5 H O sde@jHdzdsjodf t(HOS.21  h Elsizis)
Ajdzj o ts2 [MnERhH?E Sclf fyls O dzdrd Lo iz j- BSBAS3

C dzj oBj dzls dzr 2 [RIUIARME] s Oydgy d Is O dzisil 1dz@1R2.1 i izts )
29/26. )y j CKBt W B tsdes o dzr33783( Gz ! 23(A=O)B+
U(H,0); 1402,3( CT O}( C# C) ;3 L2 HDI( OF C=0)i( OBRTFO) :
3( RhT O)lit OUBLD) iz s {2 s tc Qs ¥BA(MnT O).

g d dzldHeiRh]'2 0.365¢ 0 ( 9 @36 ddg/Rh(H.0),0x;] HDtc Ofjls o tsto W
5 dgdz atsH' d s z2MC Odzd ypR8 jHW € tsdg deledaz fiy
C tsdzts B IO dztsidgtsis szOL 5 t OMlseo tstc dMmf Otew dzd
OoBLHEROHddAlsdzts? s B jBOBREj d3H 5 B8O 6KR8 dzc
33 s)dFeSQL/H,O. [ BtcOL 59 Qo h 2 hw tcOMmilso tste  d3j H O
LEMdC Qsttsizd ) § dede’ 5 H OodddHizdlg algj G HOB L NOIGAAS -
Ajdzj o s2 [FetRBH LK€ dfmls O dzdgd oz j- BEIFBESH3

C dzj ogj dzls dzr 2 [PeRBIE( s O fy iy d Is O dzts¥ RGPS, Hdzts )
29/28. g j KBt B tsfdzs o dz34293( BB ! 3,(A=0)5+2
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l(H,0); 1408,3( CT O}( C# C) : 3 L2 DI OF C=0)i( OB #A0) ;
3( RhT O)if OB BED) z®ls 2Dt tc KA 448 Fe T O)

g d dzld¢oi Rh]*2. 0.302¢ 0 ( 8 @3&s! fiAE Rh(H,0),0x;] HDte Ofmis o ste
8 5 didz o BHT d ftesfkzmMs Odzd Y28, " Wi=amiid
ftosdzr @ Odzd ! IstOdAsdGSHE stkOE( s  OmMseaste dMYf O
ftesatsHYh jets otsLHEZARO ftod € t5,00200s@isRd3 Isy 8
Mo j M J MO Hj dedz 2 ClOtg B ts 620 Ig tisfTIB OdiAN s O (L Oto
sfOY H jJ1dBFEY0 (0.0 4 )OO B0 L BT sCs5d3 GdHteS Ofe
f smdgjlsH j dzv dzfpw Y dzlsteff & 2 @ |J s 45 © D 'dad] J B tc O fn
Cdzyd dzlstcdtetso Odzfif #$ s dzk Ny &edisds oy O o diz) wizd If o34 |
h jdzsy! 8 @ .tcdhk j2d8] 9As JCOitRE'EHtzd fipls O dzdzd 1 2 js 19 el
95%

C dzj 3j dzls dz’ 2 [CdiE®IER( ts O fydpy d Is O dztsi B2, H izt )
2024, )y j CHBtg M s Mdzs o dz34l7 3¢ @ izB T 2,(a=6) +
l(H.0); 1398, 3 CT O3( CH# C3303( LT OJi( OF C=CBl( OBQ=OF ;
3( RhT @Yl OUC=D) z®s {2z & tc A 42AG(Cai O).

u d dzlgNiiiRh]'2 0394¢ 1 ( 0 5 )dsidgRNEH»0),0x] HD tc Ofls o s tsw
5 &z osH' d fsflmSOdd ypejHW 6 isdgydeses iy
C 5 dzts dz® 1D datsiigsiglE sWwOE s [ Oflso st (MY Oew dzd
o SL HE LA ddudds dzs 2 Is j &3, Ptc © O 5 s e Do dgzdzg
C OB HAEO 9" (S tslotuds Do  dzfjw L Ot Odzj j 153c0F2703
BAE)ENI(NO)LBH,O LB SC5ds CdHEEES OB f5 dzOUSOH | dz
Yyl dZstedW¥ e dEBEOhRE) Bo " 2 MY ©OMsoste  dsj H G
LCMdCQlsttispzd ) j dedz’ o3 H Oodd) Hizdlg a3 OS2 NOIGAHS -
Kjdzjots2 [MitRE¥GE &R Oddad ol BRSPS/

C dzj d3j dals dz 2 [WidBOIE( tc O fy iy d Is O dzts ¥ HEEDLIS, Hdzts )
2002. 7. M $CHB Md3 Mdeso dzr3402 3 8 tzE 5 23.(A=O)+
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U(H,0); 1386, 3( CT O3( C¥ C)43( L3 DJ( OF C= @Y OBC= 07 :
3( Rhi QQUf OB C=D) dz®ls dz® 1 tc Ay BARGNiT O).

u d dzldGuiRh]2 0386¢ 1 ( 0 3 )dYegRh(H:0).0x] HDtc OMmls o oW
5 gz otsH' d fsflkzms Odd YR8 jHY € tsdgydeSas fy
C 5 dzts dz® 1D dptsilgsinlf sWwOE s { Oflso st (MY Oew dzd
otsL HEZXGdde]s dzs?2 Isj Bf,Pc OOt i3 wis B B o dgizdzd
C OtcB SO ( S fslsastds Qo d &zl L O Odzj j 15§ dz B§LE
BHEE)EZCUNO)LEHO LB S 8d EdHEEESS Otee 5dz0O 0O dz
YyjdstedW¥ ke dEBEOdE)Boh d2 MY t©OMso st dgj H
LeMdC Qsttsizd ) § dede’ 5 v Oodi)Hizdlg alg) OB NOIGAES -
Kjdzjos?2 [GUEREIRE @ flsOdzdad vl i BERPES

Cdzj d3j dzls dzr 2 [OulEDIE( tc O iy lipy d Is O datsT MDA, H dzts )
292. 7. -t § SHBIs M dz ©Mdzts o dzr3457 3( @ izB 30 3,(A=60) +
U(H-0); 1370, 3( CT O¥( C# C2593( LT OJi( OF C=60i( OBC=6) ;
3( Rh14990( O1 C=DB) dz® Is gz s tc d§ A\ pef #2p@(Cui O).

g d dzldgniRh]*2. 0.344¢ 0 ( 9 2 0 ) NERHE(IZD).0x;] HDtc OfMmiso ste
9 5 digdz o tsHT d ftesfkzmMs Oodzd y8, " Vorxadsjd
ftosd3r 9 Odzd ! IstOdAsdgSHE stkOE s { OO (6
fiesrntSHYN jes oBLHERO ftod ¢ t5,00z0ls@isPRd sy ts
o j 44 MO H j dzipd 2N)OO0 LB EHigBisd d &z L OtcOdzj |
0137¢ 0( 460 ) d3f©Oggl6H,O L BT sCsd3 G dHEtsSS OteB 5
SlsH j dzw dzfipw Y J dzls to d [V Bzte @ Licttsep @eadAd df a3 W tc Ofmls
Ctsdzyd dzlstcd tetso Odzfif § tsdzck>fnd ded'lsds tey O o diz) wlzd p o3
hjdzsy' & @G tedh j2dsj oAs TZnitRisCH tdzck fipls © dzdird Lolz j Rl@dijvis
95%

C dzj oBj dzls dzr 2 [PnitBOIE( tc O fy bipy d Is O dztsV HBIDLE, H izt )
20/26. g j CHBtg M5 s des o dz34p4 3 Btz 4L 3,(A=0) +
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U(H,0); 1371, 3 CT O}( C# C3053( LT OJi( OF C= @Y OBC=0f ;
3( RhT ®)lif OB C=D) z® s §z® 1 tc d§AsIf 40PA(Zni O).

w d dzls[MiRh]® (M = Mn, Fe, Co, Ni, Cu, Zn) 1 fjj cJjSMmog
Mddzls j L Jtcso Odzd JHddzestsBOL dzr d3 M sMmisB 543,
5B jL oY qoHEISIOC dH O tse .  EVERNE f &tk D @ iz
1 Cid YAdts tf tsdzd ¥ J dadzts a3 Hi alsdajj decHdts 2( 0" j 1dz50Us o)
9" Hjteydo Oddiww ftcd 50

C dzj oBj dzls dzr 2 [MIiZRAiq tc O fy fipy  Is O dztsV 1RSIBM, Hdzts )
17/16. g j SKBte W B s Mhdzs e dz3152 30 Bz M2 3,(A=0uU+
l(H.0); 1387, 3 CT O3( CF C)23( L3 DJi( OF C= i OBC= 3 ;
3( Rhi OQif OUC=D) dz®ls jiz® 1 tc A #1PEMnT O).

C dzj oBj dzls dzr 2 [OaBDIAA] o O fyfgay d Is O dats | HRG/ 23K, Holizts )
17/16. g j SKBte W B s Mhdzs e dz34l 30 Bz M6 3,(A=0WU+
l(H.0); 139, 3 CT O3( CH C3593( LT OJi( OF C=@9l( OBC= 69 ;
3( Rhi OQUf OB C=D) dz®ls z® 1 tc §As\i ¥APG(Fd O).

Cdzj 3j dzls dz' 2 [OaiAdik( & Offfgzy d Is O dztsi RAL3B, Hizts )
1717. @y j SH8tg M dsmdzs o dz' | 31PAssz®i)H) 5 3(A=OW+
U(H0); 1386, 3( CT O3( C# C) 13 L3I DJ( OF C=0O)i( OBQ= OV :
3( Rhi ®)if OUC=D) dz®ls §z® 1 tc GOy ¥9p& Co 1 O)

Cdzj 3j dzls dz' 2 [WidED)fA] & O ffgay d Is O dzts | HRG/D3R, jHolzts )
17/17. g j SKBe M B s hdzts o dz3l74 3( @zl 54 3,(A=6) +
l(H20); 1402 3( CT O3( C# C) 83 L3 DJ( OF C= DA OBC= 69 ;
3( Rhi 890 OUC=D) dz®ls §iz® 1 tc §As\i #1PB(NiT O).

Cdzj oBj dzls dzr 2 [OuiAdILY € O ffgzy d Is O dztsV D34, Hzts )
171 7. M § CKBe (M3 s dzats o dzr3198 3 @ Tz 138 3,(A=6) +
l(H-0); 1386, 3( CT O3( CF CWUT3( L3 OJi( OF C=O)l( OB Q=623 ;
3( RhT @)l OUC=D) z®s {2 & tc A 42PA(CLi O).
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C dzj oBj dzls dzr 2 [@niEOEz( 1 O fyfgz d s O dats ¥ HRAO/D3A, Hozts )
171 7. Mg § SKBe M B s Mhdzts e dz3472 30 @iz 130 3,(A=6) +
l(H.0); 139, 3 CT O3( CF CWUT3( L3 OJi( OF C=QQU( OBC=69 ;
3( Rhi QU OUC=D) dz®ls §iz® 1 tc A\ ¥APGZni O).

g d dzls jHsO)[CO(H20)e][RN(H20)20%2]3lH-0. 0.706 ¢ 1.8§87 d3d3ts dz!
Na[Rh(H,0),0x,] HD tc Ofls o S5 datfdz oo sH' d fesfkms o
C Olsdtsdzed 108 BH WU  dfjtg s A3 o Odzd | & B dziHF&RH SO S &
{ Offsosts dMi OLWdd H keSsd fLERBHWH |t
5 daz L Olsj d3 10 tsd 8 8626z dpRENID:),L 18.0. [ BtcOL 59 O9 !
tcOfMmlso tstc d3j H dzj dedetso C sz WzB ik zdsp Pdzdzr d3 H O
OldgPH Iso j toH &2 g G255 dhj » 52 SYuafse@dedzd L 2 j Is i
84%.

¢ dzj By dzls dz' 2 O dzO dzHEO)[CoHD)FERN(H20):0%,]slHz0
(e OMmudls Odztsil 121B.4 | 82522 . vt j SKBtg @ d3 s dzts
f ts dzs3]783( OT H 543,(CE®) +U(H,0): 14033 CT Qi C+ CBQ3( CT1 O)
+8( OT C=QONlit OT8C=6BY)3( RIGT O ORT=0) OB ¢z® s tc &3O
C tscz 4996 Co1 O)

231 cdeslstso dzj dzgdj dzOdzj MJ dedz" = tSBtOL ytse H
2314 d Mils MBPddz0 f SH TWB S §

I 1 ¢ jteddi dsOr dfembitngN (L08% @db)sSachiiel@n
Chemi@ GmbH, Ser = 3 47¢,d5 Miej Hdzd2 HJOdG) s EBi
fejHoOtedlsj dz dzets § tetsC OdzdA e dzfisY ydz@zd § s e bis T,
dL Bj W zOfM' jet o d&zOE ] BC sl 100 s tf @' Oft
TiO,.

I fj ®BLOLY", § 6EtEs EBEEEsyj M) Yskst

S5CdMdfd™ dzd fdcetlsodjd jHdd & Mfsht
MsHj oy Oded ™ 1§ Odzcd@ HsdORB. df 155 3B ) i ) O dedzts 2 B o dzdf
f 6d ¢ &ls teOdnjsdiMs Bd" (M = Zn, Ni, Co) . 1 s fijwikjj Isislstsel § &
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fts odOCt] BEtMmisd t©OMlsotste’ CdfdiChte
o MG sH d ML (efiFdzr 2. 40 ¢), Mmehddd 1 Hj d
s jwOkte] d AGL HOic@dEda WaP NEBfPEdE [ &zOls
oL HETGEEMY jc] oBHSEESHO d o Oldsmy j ]

s Odr] P2

[OfMfr (¢) dOo jMsS i fsHEBlEaCE § Ok
f s O dzjTiRdets ¢

Pd(NQ)zﬁQHzO H,Ox&H,O M(NOS)Z;SHZO
[Coi Pd*° 0.110 0.104 0.120
[NiT Pd|*° 0.110 0.104 0.120
[Zni Pd|® 0.110 0.104 0.123

2.3.2.4 d fls NiitfD dzO® 1 5 H AtOy C j

I 1St jted &) dals O8O -t2d2dd &0 @ dz€fitc j H dzd 2
D=124dzd5) , Ctlsster 2 ftojHo Otedlsj dz' dzsA o ks § Q iz
MelssS, LOjd dLdjeYdd do odkOct,] iO0sdls.
f s S OdzAldgdzs ¢

rdv COkOddlsdyuimMSds dmfr sOdd2 ( b O3te.
) jwor j ktod SB®LOLYO B' d2d fedeslstso dzj dew d
jes BOMmse OW H DG ( dpcdEfdsts It fEOIEELE o d28)j Is
) o @Ozl d dr  aipidsQdizsh s 5 © Oz is i vt BEIE d
O¢ Is d edgfi' s dipstwodzO fdzts wOo dzj dzd s (1)

27 "8 A . 1)

sO0Cdd HsL Sk tsish thE ds i) s Oezid A hO &g o
B d d3j Is O dzAg dyfii ENTIBERY s d M5 & H A Ols @ digEeRAdzDY o5 H
Yiod f j tasjlst =ES jdstevdzts dsj s O dzdzd W jefipdf s HigtsH of 4s C
Olsts s oW datg@ jfgtasiy 6 2 to QdiRdafifdtsdzdsy j Miso. O d3j Is Oz

) sfdzj Hte®2 jgB BT &2 fodclsso dzj fizski ls Bgisdzo
L sy fosisly Qs j ) s@&Aslstse dzrdf jivsi fidsOhd@ss] |s
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1 ¢ j dz dz0 dzte{fipf dzsfigv L tfip Oded j d3 ¢ j CMOG dH
Ni(NO3)AH,0. (Bt OLfy twHed jdd § tcd ¢ # Ists ol jdofjedrdidg
B stsH. SO 2 dzOdets g dzipw  End(tyk fffOREE Lty oo @sdad J Sot
f tsdzkz yj dzdets 2  dzO d ts dathlisgf Rh(jOMOES HDinudsfsdizj Is @fdzdzd
SBtOL YY" B' dzd f[NiRIE s S asdzjodyj DLl E (O wD Mz
Bz ot stfHisds ftosfdisSd 5 odkOetj kS shisd
Al,Os(m=3.006) , Mmkhddzd 1 HJjdz dzO oL H.ZRY s
I ststejstes ' | ISt Oisz@GOERMN® vl wlfj yj dzd p DOls g M1
o SHBSWBESHNAZ] Hdzd2 Y j tBwOLAw BOUGd Pdd HOf
O BHBIGEMH. ] k3J daj fsMicjHmise jdedets f jtoj H
sSBtOL Y’ H 51 45 'dzdzf 8 dzo @etizd i) 9 Olsdismijpts
Isd ud dedd 4 yOMmse, YlOsz fips tils dzjisthploedl jdis
LSy jiodd3j dels Oz dzts t6Odzj j, Hdzv f tedElGlstse dzj

vOB dzd 3y O

[OfmMr (¢) dOo jMsS fttd fsHEsksaCj § Ok
ftotsC Ocdzj dalatsc 5 Al

Ni ( c( NA)) 0.150
Rh ( ¢ (L.R) 0.193
NifRh ( ¢ ( M&o) 0.125

(
NifRh ( ¢ ( M&) 0071
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3. Jrdvovorr 1R TrYLV]Pudu )
luddals jL Mmtsj Hddzaj ded 2

] ©O®RCOR HdMMjtlsOydsddets? t©OBEBIST BT C
CtststoH d dzO Y d 5 dzdz" H o HHE gz Hinlg i 3igd T s ottalzs y O Is ¢
G4 s tesd3 s Odzdfeifufy &l dz" j (MBREf oz S[MHITRA"
3005 Is O dzdpOatisfcdsj] kEB&B,] gMifdj HEse Odzed?2 kOO
MsdHddzj dzd?2 HEY Sdzded Is § dz'Cds=i@f diy L @) o ) SHEASHf @
COlsd sdaPteRdH " j Mifo Hdatzd iNts H d dzj dzd A tsts fig dpty & dztdy,
MddzalsjL ftesoaotsHddizMY o oHd = wOMIses stcOR,

VEOL Odgde" | MsjHddej dzgd¥ BM dzd t5- O OCIs] t
COSC tuod, tAad, CItCHNRSRAWEBEBBEROYdqWH H oM -
MsdHdded dedW n, O ISOGCY JjlzdILIsGB@ -~ + G Nz ¢ 39
YOMmisd .® kOB &

3.1.1.4 d dzldMiPd]" (M = Ba, Mn, Co, Ni, Zn)

r dzw dzOr S H j dzd W dzO0d B tsdzj J s lsd 30dz! &
Codif dzj MR tsLotsdzwve h jets HEsMIsd y! o Ms¢
Ctod Mils O dzdzd y dzts fipls ddzty S HidAS BISIDo@d2ts dalgjuigd B tzH & B

) jtwor 2 MmddasjibduimMSd?2 §sHABH L OCd
C sl dzj ¢ i dzKAPdOR)s dzFAHJO)s](NOs)2. 1 dzv  ff tKelfdQ)g] dad™
Ofls §RED)(NOs);] B™ dets HEsB Oo dzj dzts Ke@x@ , | Sf osfrel @
Csdefls OdzlsT bkMmlss2ydotsmisd HOddzse s |SgsbBDAR] ¢
| gH13.1017 ), ftesyj i Loz C ifusisg@ 0 s € &

PP + 20x2 '= [PdOx]?

{ HdOffes] dzOdzd udd ¢ @led =BG dij Qaiafs'ds ¢ tsdzyj dzls
o d3j Mists StedmlsOdzdzdL OUyffdsd HRHEE EED nNE6td
SBtOL 5o Odzd j dilzs? MBjfOdz ¢ Olsd s dzkz ¢ s a3y
K 2[Co(H20)][PdO]L: 160.
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3K,[PdOx] + 2Co(NQy)2 + 18H0 = Ko[Co(H:0)]s[PdOx]sl: 6,.801Z + 4 KNO

1 d Mdsslstew  dzO Ists, Culkde fifestsdeadaiihdgddie2i Mtsdzd
LOf zOdzd cfgs OlizdzsE dzdw 1: 1, HOdzdz' 2 toj L kzdz
sif tcoj HJ dzj dzdzls ® C fs@zl® ficte jofip,j Is o tsL By desMis+  ff t5
Bdd3j sOdzdzd ud S dn Mmd MiPg2dz 3Mm izt G oglg o@pdeteh
joets CtedmMlsOdzdzcr dd&3d yj MS d2 OdzOdzse O dzd3ts dzd =

I smMisdz S COIdsdz COdzdw MsCted Mis Odzdzd L
Ko[Co(H20)6]2[ PAOx] 3L 1820, Bsy dzes  MH j dzOlIs ! o O fp tsdazd #sts
5B ZOH O] Is t@ndzo Sjcdigfefipds ' Btsdz! h j 2 MC stefiflds &
MtcOodzgj dzde ) dMEsBBS2 1 s4. 1 Bt Issdglz  dzlz v «
Colsster 2 Lot dzddz BT EZHOA]I: oM Mt kzls
Br &zO tj OdzdL so OdzO yd ted L Sofpzts Be(TLOR:k @Az j
COyy mlso § ftoj CtemMstc® ots olsstetsd3 f BH - BH
BOdzstc Ofls o 5 KCIBSEK (KQYBYzd = TP [118- 10 7 Odzde’ 2 ¢
ftedoj dz ¢ 6 dHOJH dIf ted yddzic Bt @t d Wst)ls
COdzdw 6 OL OdzO s O fintsalf tistdcFBig I D[ PADX]sL: 8.0,
fodzkyj dedesdz tsMOHC | B dztif s o itz] dzta ¢ dzO dzd
K2[Co(H20)e][PdOx]3L: 18,0 d KCIO..

l 5 ftedsusedeiof s Hizh dn O M to dzd3 jOddss )
ZHOddIs! COdg?d ,j MiBlstd Hab?2 f SH A SH ,dz0 ts igatfts o
tc OfMmis o stcBad® tKIBRSQ) = 1TO.[MF I)IQ tOfilse sted d3tsfiy!
dzj MSCsdzr Ct5 ff StoW H K@@y [ dig)' dz't Hsjs,c sypdsdiz M j yd
B d(th)S ) O)fzO kKztz®H O Iss( © BaAPEOx] MDD, tcOdzj | 9 dzdds j
s dmno.dRddizOvs s Ojls Ct02dzj dedL 52 O
Codzd ud Mise J dzdas tMOK 2O OIs j MB3i " d o Ba@iDy.d o &
Ko[PdOx].

Ba(NGs), + Kj[PdOx] + 3H,0 = Ba[PdOy] A-®HA + 2 KNO
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REL @zdL C 82 tOMlso s tdandiffdhiyfizlz fig tf dzef dgfs dets € tod s
Hdzw deflsOdse dls! ¢ tod fls O dodidds jdini¢ Batddig] s ¢ I
B' &z snOtcOCIsjtedL 59 Odz tcWHBA Hiclzcec CANJA3July tHr
llstster 3 ftoj Sktomtstotsdss uH dz r dif ts alaz Weligd d dfj ezt GV
Cobstesdts ffjtefilsihf  @Qrfippd A®H. | dhscj dL

tcOMlseo st @ € tc@f ls Odidnklyf tysdg NG B8, [ H&ZOL® diqd L
tOMse sted BBsMisd dMmn BaREDY HRDG OICoy  fisBdkf] dz
BBd Hdzj dedets, yYlsts tslsted yOlsj dz/ dzts20M)E OL " 9 O Ismw

Ba[PdOx] + NiSQ, = BaSQZ Ni[PdOx]

R ¢ 5 dM ¢ i) O zOK ts Hzf @ dzcdfQaidGsz Is iy Is odefkfj Is @ Lz
dzi EMlsts2yde, O dd3j dedes f tesd Mn sH d B-d34 5@ dzdz
ISd Wd ded § dzj fCfuad CCddsdefAdsims? bisdihige P hise j d
or mtsH t6d OCydd | kisj dhddzs dzd QJ dapy ds H @j Is fif3
HOdzdzr 2 BjlstsH fLotdzddz sdzydls! BsdsS tec

gdzj Hize h d2 f SHAH, 2O tc©o dzj dzdzr 2 dzO
fiosHEZSCISO, OCY ] LOCdz® yodzmw o EHOdzj dzd d
Mdzz yOQ dzjzdzd | dodese ftosdMmMraHdIl dzgj L O My,
tcOL dztsy j dzgd W dzj EMlsts2 ydets?2 o otH,| k¢ tdz dzt
dzj 2IstcOdzd L OYHAPAORIO Mo i PtsMON H § dede” B tsfdz
M(OH), i fCO)INHO (x = Gi2; M =Co, Nidzn) fted Isj iy Ol itz
tcOMmMlsoastc BEMOZOISY] OdzdzOH OlIsO § sz yOdzd H s
Cdfgzr ¢ wOMmMlsotstclz dzgdlstc OISO f OdzdzOH d W .

PA(NQy), + 2H,0x = H[PdOx] + 2HNO;

[ Odedz" 2 ftesyi MM Codif dzj C BswygPmtse Qdedets
MejHj, KOS C0C jets CodhnlsOdsO 0 ods o
dMfsd LsoOdedj o5 dzdlsj tOlktodzsc s L dzOy j Idag by

=131017 ) d SGdhkodls ¢ dfMdslsdefifs s . i od,
5. 44118 ), MsMsOsdvwjls 115. 12:
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0A@c (T

+ d
0AS (o @

A3 A ppuBpg )

lted fwwdetslstse dzj dzd d H@HHS 4CRSHIKO & 'Odz B 85102015 Od
CdHBC OB sdZOIS O dzOIstedw Hdzv f Sdzdasets MO
SIsHjdzjdAdstcdW e dtetse Odzd § d3L O h B dzdzt®jdzdztizd3ls 1o @ st t
B sOdzdzO MBrtcOdgY j Isfyw, O d&OlsedfR? dr@GOE dzdj
tsB 5L dd@(QHd)034COs)«NHO0 ¢ © MCQ@se .

M(NO3),; + 2NaHCQ = cMCOs¢ + 2NaNQ + CO, + H,0

I dlse&g HBOo dzj dzdd M dpty asdgtOs) 5 j cOrOMEE IS da
CdMmdzs BBz te O fESofaizo Krar @ Odseo O L b fis@vs S ¢ 8§
fMtsd H dvdzj ded

cMCOse + Hy[PdOx] = M[PdOx] + CO, + H,O

[ HAZOC 2] MB3tsIstows jdEf jdedols®zitetlz , f tod € s istisjc@R \ d
fteslsy COJ s -L ®z teodzpts Gy dzdiVic d YOlitsdz &8 dzO |
CoteHd dzZOyd tsdedes?2 MW J o7 d-gPzGz@dd v i FkE OISt
MOX.{ f d MOdzdzr 2 ftSsHAtSH ofmj XMJ (Lo tdfdthdf s
Zn, des yJjdzjots?2 ftosHECI BSCOLT 90jIsmw L OcG't

ywisr 2 fddsjlbduimSd?2 §oBHOBSH SCOL O
tjOddL 8o Odzdzr 5. [CE6 o] ddsk sy ® ' LT @&Hdp
fesHES O, dOCHEsY dsdlsd o' Hj dzj dgfs'C 5 A to tiH
CtodMls Okzdzd ydzsflsd. | HOddzsds §SHAREGH] Odz
COMs BB . ) sfjdj {lSBEt HEGBOo dW dzipw 1 ¢
sslke jlsMisaksh jets djlsOddo.

M(NO3)2 + Ho[PdOx] = M[PdOx] + 2HNO;

vO0Cdd3 5B OBFlso stej f Ripel’dsd  MHsQJels'p
fedmbklsmlsokjls OLGlkdOY SdhMdskO, CcksEOw

@Of wOo dzj dzdj tjOSydd, O IkOCyj daj oMk
lteso jHjddj t6j OCyddAdf sido tsrdElzy OBy dzdls
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dzd ¢ OdzH OB AP jzd3 AFdRdSE d2" 3 dBL OO dzdipdh) H
LOtstedi3sL dls! ftesyj M or f OHj dzdv BEMOdzOIsC
f sded 3 J§ dedzts 2 Isj B j tOIskztc] d3d dz h ©Oj Ismw L
Csf3f dzj SMse . { jLEd IsOIstsdz wo dzw j Isfqw  {fdtRdzlzm
Mn, Co, Ni d Zn ) o' - SH tsdB0%,B ts de iz} Colstste’ n B '
Cted MlsOdzdzd y4 MG OW MlstcC skt O.

JsHjoz des Mssdls o' dzgd MIsd dzO B MEY HJ dad
FePd d CuPd 1 odzd ftej HtcddgW IsT te OL dzd Y«
B ()¢ ) O)tzO IkztizOH Ols ts 9 M YJdzjLsd d 3 H B,
sB Mistswold jstfshlsIsC d daf ko j dzyOdzdm! EmfJrd3
ftesBdzj Bs?2 MsOdZO o' MsC OV o BdMis Dtz o dlejj dz
tOMmis oth[RdOR] FPSQHOYJ GJtod GGzl GER,
o sMMmis Odzts o dzj dzd J§ f OdzdzOH d W Hits d3d 1B Q dzdz] to 5 t
fjtejrBHdIS . ) dzjfiow(L d M L Isdd3 BMr dz t6j O
gL d&zO0yodz dzts HI) W gstcPug sz dzO Ists, ylsts o
2ZO- By lse ¢ dH tetsdzd LRAE O3 osd HiZif §[j " dats Bz
or BtcOdzgdz" 2 Y BHAatSH Mo © dzj ftodoe j dz J
ftejfwismisolzs " 2 HSUPA)EsO 2L H O BEO] dsy © ¢ @z y !
dm¢ dz ydlsj dz' dets o r fofts &@BAR. er@B d de' gt IOy J
ftosdmMrtsHdls d@sdd dzls Odz! dzr 2 RIOeK) dz Cfddh@)d clzH ¢
ofdzj HMmMlsead] YJ et CuXk GO HIOW & fipOffitEs P O dzdz
tcOMmiso stc O. R ftmMitsd C2 MmMtsH | toxpCoded jd tctf P &
LMY jted B dzs ©  Gls QCCRY | fiptff ey Slashz a2  {ff tsdzls 6 H df
fsmMissw dzgdetsc s MsMisOo O

3.1.2.4 d dzldNA[Rh(H20):0x2] IH2D d NaJRh(H20)(OH)Ox2] H4D

s 0¢ Hazbyoj M o " j sy WilPdrzdztdR yfy jdte ¢ j 2da
Zzodetsdzj j] BflsdBOd dsects fHfMiRHES OB MmdiEzls 5 ®
dzi MEsdz! €5 wOLdZdyde' » YSHASHBO.
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5OC COC o dzdlsjtwObbkte] Isted My fyddsGikeds
s dMOdy , 20 daDiyfPdz wiasatd dzds"O B dzd dzOf tcOo
s i ls MEHAO)sB[RNOXx]6 . [ H dZ2OC 5 9 d-d3lslis @dzdg dalz QO tc O
SChegds d of OHO s o i) O to dizfyls O o dzw w

Nag[RhOxs] + M(NO3), + 2H,O = MOXx Z  +0).0xa f BaNQH

1 i sy dO Ists, Yyt (ks fsHAH dzj
s Odets o dzj de Odpjdz’ @8j dzjSim Y j to o d3)j BRisE) d2'Odizd2 dajj O G
sCheady f BdM( 5CMOEOS) tsHOIO. 1 few
d My sdz LBl € O¢ MlsOwlstsar 2 toj Oc j dzls
Gjbbjteodij sOddzduyj MSdn SCtdifdj s Mes YACIHAO
M sfse dzj 1§ tsH - BIRNB0OnGEN: RO dZf fFhHOsdz! Sk o
SMOHEBE CMOWOIO dzj B ZOGStsH &z s d3j Is O dzck
cOfMlsostc®. ¢ ftod SwLO2dzj o' M2 Mistsd di3ts
BXZOGC BB HdEES &jlsOdkdzd Mmdd ¢t cctOddy
9" BtcOdzdese s ff tSHnm BH O.

] fn d iy B id®@%* 1 H.0, dzf MydlsoOw o OtedOdzlstso,
CGJHEeBSMdHdzzE iz { iz, otsL sy dzts s B tdIBIddso
% 15t dF(H.D)0x]*, B Uit te d3] H[RN(H20),0%]", Is ts O-FRiH.0),0%]" d
s to s o dFRNOX?T | JHEEBS MY stedsr  Rh(HEES* ALSHA) IS ts d
tOMMBOls L B8 O jflddinfdul dzjlzj L ZOYdlsj dz' descEts f tots-
{ MdzsoLdBsROYJ 2 §odisMif@E@k g j 8'ddn Mtsdzj 2 weod
SH BRI , ¢ sl oo Rme)OE 5 mddhkz b
rmiss2 ude sMmisd yfshpisteis § gatzy &z ud MCd2 fBHAT
ftej Ho Oted sy dz' dzg' RORhEMiM 6 § BlekHPBY HMC OW
H dzy f[Bh(H20):0%]' d RIOX]*'ls OC % § dzaj EZud B’ alz) jcl®f Wzd
LIsdr yoOfmsdy o My jSlstcOr cft. 1 d&v HBY{ BC
feseojHjd SMijeddjdls’ 65 tjedmbseoOydd
SHdEZ St ddOyYf s ditse dRMHDMBE 0 ' H j dzv dzd L
tcOMlso stc® dzO d sdestsB B dzdAisQIs of scrriaSsfic, dg JQ.1sQ {0
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f 5o lsSicdzsd tsad PHEFIO, (ed ). [ Ofish b @zEiE iss2
ftedetlstse dzj dz f Iz e a3] Ng[RIfHSG).Cxg | ILi2df (6  &P).

1050

\~~.Rh&
v |

mono-

1000 | 800 | 600 | 400
ppm

t d Mz dB®¥RhA 1t j CIste  to[@H{HS®)0X3Bs9 MLHCIO..

667

|

trans-

1000 80  e0 400
t d ik dzE¥Rh@ Rt j ¢ lsptpsm te © fi) IsMNaAREHRO) 40 18] OIZD)
4 dzOyyoOdzO cidmHcdfsCdgdieOMmMdso SBpHdzyj &3 tOMmis ot
CdmMdzp I©1sy w38 Oezafa B ' 6 € jdOdsp s tefts HC® f dzdts | Loz dz! s
Y daiish) O-k@ k"  wiEddin dafldets] o J fizjste St OMYHe § B g3tizgz gzl M

W s tRd ).
Rh(OH); + 3H,0x = Hy[RhOxg] + 3H,0

2Hy[RhOxg] + 3H:0, = [Rh(H,0),0x]* + [Rh(H,0),0%]' + 6CO, + 6H,0
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1050 667 643 267

270

cis-

~
...

trans- 103

100 e X
- Cd
... Rh& .
tris-
7 |

mono- L

f T T T T T T T T 1
1100 1000 900 800 700 600 500 400 300 200

ppm
t dzBEBRhc [ thf j St OMlse SO, { t5dRQ}H)dpdiOR tists fipdji Is2
CdfwyHsad v M

R dzls j dzf ¢ o détsdndsdp@ipiitsle W stods dL d3j oW disfs s ks dgls
[Rh(H,0).0x* ( & 1050.2ppn) , S tslsttky seBL dOYddd L C
YO Mssteodififis O@e2 6 7. 2) f tasdsChjdzdsunilshplizdiiddse ddgidg dzO -
RO kit o.dzju GREHS tt BEH.0).0K T j toj & syrfdils t Otz t d3
[Rh(H,0).0%]' § tod  sfydzj H Y h jsd fHOsEOGOR jdezdsds d v .

[Rh(H20),0x]" + Ox? = [Rh(HzO)zOXz]T + 2H,0

1 ted d&3d yOlsj dz' dets, ylsts dzO Hydiigstedz Ghpl4@H. d7d) |,
so jtcHEzZE WOLE orlstg @l dsHi2C lds 5(did C4s 6 6 6y.¢f9n)
Wstcd3™ Moew L Odes M Isjd3, yYlss o jtesWIsdzsmls!
o hj o 4 0L 0O, des ek Ssdi3f ey judadids d ta|@Hipls o
54 ed3ssH d dzOd3d U MC d Iseasdgjts dig filels 5 2 usdipj"j2 dad L &
Is tc O-MATRh(HO),0x,] HD d3tsy dzts B W Mmdzd Is Bisdz: h j 2

20
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Csif dzj S MO 5 fipkiigsdcdigsded s 1Py dzr 8 fd dalsj Is
wodw jlsfw sts, vyt fjtjSdm oBSHBEBHO G
B fesdmitcHdls o dzj2ktOd dts? d h gzdets gzt
sCdMmddls: Mv oMmjd § sttt ddtso Qdeds dinoty QL ip
qLdBj daj ded j o5 | dzj SseH@ECE §lsj dydOdkO H dv

H.O,+ 26 + 2H'Y 12,0 EA=1. 7 pHH0)
H.O,+2¢d Y QH EA=0. 8 @H4 14)

s O¢ o d HHSO o dfla] dsB tc O L NS[&RIQHED) O x,] tc o f t
oJ dzdyde Oj sfmw, HtsMisdc Ow 5 € 5 oqedds ( ~5Y) 4,
5S¢ d fpdzv «dds ifyd. fMrizse Od3d, B¢ tipupd Bgzazmz] & " § MO
OdL B &ELOL &ZOG Oj Isfyw .

SOC B' d&s GfdMOdss o 1t ¢ NYRhePEQxdzHD!
Ctod fyls O dzdiy LtizBjtisAWis o Odzd j &5 Ho ko Isdf so  d3ts dat
NaRh1l NaRh2. [BBtcOL 28 Isfqw  Hdatso toj d3j dzdzts, (
SlsH j dz' odgts O destdn ' f sMS tsdz' 2 ©OMlse stod dits fiyls
o ftetsyj o, dzd BI"OJIs dmMf sdz' L 59 Ols b
Na[Rh(H.0)(OH)Ox;] HA d dz¢f;0)[Rh(H0):0%;] HAD.

] OCoOCHBEYdj CMOET ®askd®u Of By OMdsfrds Is dz' ¢
CtsdRf dzj S M tesHdjd dzj MisOdzd dMSNEOHG dz
6 Ofls olseea@MEFRNH.0),0%]L 1,0 f cdo sHdl € Hjfslstd
CostHddoso Odadets 2 Bsdzj Skdr  osHT  ds tc©ais
Nag[Rh(H20)(OH)Ox] L= K,0.

Na[Rh(H0),0Ox,] + NaOH = Na[Rh(H,O)(OH)Ox,] + H,O

(O Mmtsd dgSagppidedfp'ted 3O, yd &3 .4 Juldftic jmi{ tgth
OrHjdzjdd] dL tOmMlsetstc® o IIso jtHlzy WOL k.
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3.1.3.4 d dzlsH3:0)[RO(H20).0x2] HAD

I smMSEsdzr Sz B dzd Mddzlsj L Jqetseo Odz dqd -0
Is tc O-aeffifis ¢ MO)BB T j o 52 Cdmdztslsr Is ts o tsL dzd ¢
T Hjdzjdedw © ydmlstsds adHj d ~ROtOCIsjtedL O
Holzn Y dMOgRsEd)o" n My 2 uf il & 8isdds def
Hdzv L Od3j dda" dz@Hs dztste B to Cta Qrfij Iddsipe@ezi{) ¢ ) O)tz&dsjto ts 2
Cdmdzsisr

Na[Rh(H0).0x;] + R-H* Y H[Rh(H.0),Ox;] + R-Na*
Nao[Rh(H0)(OH)O%] + R-H* ¥ H[Rh(H,0),0x,] + R-Na*

I 1ltd3 MdzzyO§ tsdhyjHddsjtardassio Odzd | AwOMESE Ists
HsfMisd ¢ Odztsfy!  f tsded ¥ § dzdz’ od3 +HCCIpJdE Qlfsdfgjtaty (i . I
ficdotsHdIls € tBtOL o Odad 8 stcOdey j o' n Ctod
Csdeyj delstcdtetso Odeadw o Htetslsdotse j i ehjjsdyyy t
Yylsts fted B Mstesds Iz {fOdesfrpdssdeef'dj s dafiP@dzde@'tc O ¢
slsCter 90jIs hdesCdj otL sy dshisd H &Y {igddz
stsets, ftoyddsts dz dzj 6 Sts L OB M Of s to g to bz dshdgh
ftsj Hddaj dzd 2 - tozds d & @ BiEpQflBgdzs Bdzj S5 9 9 j
C Ols ¢ &gz 316 th) ts dzd W

3144 Cf leSKIRh(HzO)zOXz] 3H-0O C{Kz[Rh(HzO)(OH)OXz] aH,0
) tod dzj 2 s te Btz EEEmYJOEBBE j o 52 § d M disly
KOHBB teOL k2 j Is fifiyts HejOps@Mtsdfe? o CIOU ] Blsoe j C © Qs fij k
s tc OfRMH,0),0%]. 1 td Ctdyj dstedtese Odedd ISOC
SBeOL 5o Odzd j 15t O dS[Rh@ISOROXL FisPin Is O dzczts o

H[Rh(H,0),0x;] + KOH =K[Rh(H20).0x;] + H,0O

[cBOodzj dzdj € ©WOMsoattek ¢ df&BHsSY © ofpastid
dzj 2 steOdzd L Oyg d tc @ g ls iOEMMFrts dipidzdeiPs dzOsted j o 152
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Hifteslstdd o CUESEH 6 bzl Byt Grgrbizla dzr f .j L 2 dz' IS €
MisOdeso dIsmw € tcd KIEROEE@FOHDxXp]dA0. ts dzd

H[Rh(H,0),0x;] + 2KOH =K[Rh(H,0)(OH)Ox] + H;0
3.1.5.4 d dzl\MitRh]*2 d [MiRh]¢ (M = Mn, Fe, Co, Ni, Cu, Zn)

1 sMCtsdz! S22 sfdmOdzdzr 2 o' hj (tOLHJjdz 3
dMmy sdz’ Nag[BhOR} | dei ftdejd ¢ 6 JHHGEd®E
Mddalsj Isdud Me'dd  jJsG@ddsiHis o Odz Y NARNH0)e0R]- B0 L
d Co(NO3)l: 18,0. s  te ClppfdotdsddzO IF) 5B GrdzH I5s® O 9 dAj da deldc
L Codo OdepQistexiide 5@ fndgisuiAgls o f d i & S, t5 dyglsiiy @ HNO
or Mol ts?2 tOMmithisde d Mgt zdd tj Ocj dzlsso  daj
sMOHCO. ltd HOd dzgj2hdr fsfrils¢oOr MCda
OB dzs HOj IsMw ftsMmisj f j dadets § orfOHjdzdy tSto
d M 5 s HigEOMNA[RA(H0),0%]1 1,0, t5B dzOH O h Ot O fiytisiodis & dj 3
slsdatsdls j dzr cetts ozff g Rk ts

Ifowiwd fisC 52 ©OMHEKDREYasdts ' ftod dv st 16
f s dzlz U d SNa[Ri@OH)Ox;] HMD, d L OlsOodgls® sty bk §
dzd steOls Qs B @z I4B(te O [ABHIOEHRNHOOH)Ox;]e . [ H dz
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v OB df Y5
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LU A- l dHd d3t
Mei Pd Il i di3d dL &zkyd dL dzkzyyg
(365 (450
Cal Pd 2.4 11.6 5.8
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Zni Pd 4.9 18.9 12.9
Coi Pd 1.2 3.4 1.1
O, NiT Pd 1.4 2.6 2.9
Zni Pd 5.1 25.2 16.8
Cal Pd 7.1 14.5 14.1
H, NiT Pd 8.8 29.9 19.8
Zni Pd 12.0 28.6 22.0
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107

MydSltesMs sy dovr hoj HECAAFIS telfj siEsdaty Ndgtsdzdiy's 56 ts
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sBOQL Yy sdzz yJ dedz" j§ 9  OloLdgxdgvlsday  ldsiRrgsye@s HIL
ts B tc O MYRH/HI0, M =2Zn,Ni).v 1 Isd~ tBtKLOL ytse dzOB dzt H
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HeOMiskzls, O CHE]dpdste AREEd iskz 5 P24 u s § tstizg
Ctsdzo j efdw f totst Gso@@zQd HEsldistaflsifis olscnjis i t6 5 B d3)
sBtcOLtsoOdzd] 1 Is0dz0O © LOBjIlsder » Ctsdzd yJd Ml
tcsHdjorn COl@afd @dgt@n ¥ jd2® OlsOdzd L Ol tstc O



109

CH

c, %
(@]

(@]

\\ 1
A\

L
N
A\
\\

280 300 320 340
T, C
t Mk dwS dif j cObktedy j LOoadmddsmisd Stsdyj desteOyd 2
BsHj dz desets % OC ) dz dzSNiREEL O o fdmils
[ v fMOodsj dzdw OCkdodesilsd ©BEOL Y
Isd B3 Jd Olskzteds § L Oo d Mifftestin®Gdi6O0X (bufxkfis dabsdai®n -
RL dzd° odHdzs, vyt &jlsOdddyj MSd2 dad¢ |
s &3 J 8Os kztcdzts 3 duzd BP@adASIBGEL di2y fyp  d3d dz'
BjlsOdkdss MsfsfisOodd §t Mo s (ARNEG LB, dzstt
LIssd3 MiH ] o) GdedejONITRE &%z hoj Mis o j dadd) =dacbFo),  (
Yylsts kx4 wedwjlkfmw ftoj Jdikzh jMmisetsds B dd3jl
Ctsdzo jtefd™ o  f tod i WikRNild% dydic s 6B O ©® § tod
sj s j wOke], UJj &St QRS fts o ©ead ;) 2 L
esH¥RN = 1.18. [BI wijdgw j sMmw 1 I8 s iy &0 date @i

MEHj ey Oded jo " BUOO dadag ds W J iglsd jo3J e @fgasiaffary [z ¢ t

| |
240 260



10

110

Nib WhE%0

N
|

Nib WhK.73%

Rh

T
220 2

t dmzeawsy B j tOlskztedz |

T T T T T T T

[
T T T ! I T T ! T T T

40 260 280 300 320 340 360 380 400

T, C
L Oo d f df dptsif EOFZOS B gz § dzb & O Bath |

OCjd desets ¢OLO®OL & wdhEshMBs ddL O siets

12

10 4

Nib WhE%

0 I N I N I N I N

Nib WhK.73%

Ni

220 240 260 280

t MBS & j tOkztdy J
W OCjd dsets ¢

300 320 340 360 380 400

T, C

©0) &EEHEEGHE Jo € B ehsHG d dEst
OL 00 1 dzdf tdeME sHBls G L Ol B & s

3.45.C dzj S Is to EE&®YS i) ONE BhdAkOs

{BOL YMtsH jtexy O d

o' MBS 5E 15

®L tog M Hap LHAADTdzq Jsgg C s 5t O,

toisH dzd L HagiCderdd f ¢
i ts



111

ftcso BHJIs! COlsdseo Odzd J fts MHJAY ©@daA)k c
ftcj HMIsOo dzj dzr CHISED dztf B @ EYistigdBiprpj dzolzts M ls O dzts o
Ols di3ts MWnid3g Jdz! "N &hi 1% (ted 82) eddz' " dNaBRhi 1.73% (tc d 58)

MHj ) Oded § &3 d3j Is CdRimdsod to HhEsy) dafdydais @ Ols! ,
tcOo dzsd3d todzs tcOMY ted H J dzd dzr © 3 dzf & 9 p tc Asdztsshigfls:
[ HdzOEGs ff s9 J ton dztoNij BRI 1%sia0e @z w® j smw W sted3d ot
Yyofmsdy M 0L dggtcts dg tdA] S Blstad@igRhj ©73% §f tctsd Mr &
Stz dzgj dzdj SOV d ezdsuOMmgbsEyw e v § Ismw 6 dzO 9 dz
Edzd dz# h jdzedj COBOdzdlsdud MEBs2 OCIsdo datsfmis( .

B Ni rn

5nm

i d ik @SS FEAADFS O s d i tise GdMifRH 1%



112

10 nm

10 nm
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CObOdzdlsdyd M sV d Plelslpolfpedn & d 36 Mdse OB B«
sBtcOL j Yy fugssw edzy o j Bz dzze  OC Is dLo Qatsjindsth Is dstsa
tctsHdWw.



114
10s[dY[1RY

vsOCddz tsBtOLtsd3, fteso jHjdedz | dMMdzj HisE
MddzlsjLO 26 deser n CotsteHddZOydtsdzdz » Mtsy
LWWjClsdoade dtsd ftejHh jMlseo jdzdzd COB o' MsC st
2O PORhM B s O ddrOKE@.cI dzts o Odzdz’ 2 o' B st dzd &
ftcj dszh j g c OdpE o PedH Oj s Ctsdf dzj SMOds o
fsLotsdY jls dzjeSts dzOdsmdl! ftjuhjflsse j dad
o ZOCEtj BSCMisd. 1 Mo s dz, 5 U iSts jdz0mH 'OBtOS) fif Gl
o tfils Odzs o d Is j dz' dz' g e ts2 Mise Odi, fkh j fls
COL dzsy jdzgd¥ d fsLotdwjls §sdzyOk! d&jlso
Ols ists it j toj .

) sk YO &' j dzOdesf &z@e '  fioj HilsOo dzv s Is
CObOddlsdud MSdn §teddzsy § dzd 2 d dijstarpQjtddzdy jdh) ¢
f ted H B ChRijlsddfgdPRNS | yYOfmilsdasmisd, o COHsEY)
md MICpi gl NitPdd ZniPd O IO¢Cyj o fHttsyj Mgy dadL
Codzo jtemdd dBsHJjdzt desets W ONTRUz! degsets ¢ OL O +

v 0C 2 f SHABHI icldsCte'jo O L d3tsy dzts s d H (
OL dzd ydz" = B3 sOdzdzdyd Mcds MdMmisjd M o
yomisdy, Yls s L Oyomlsizse W dzw j Isfpw Cdzs yg o
Gilsjtetsegjdzdzr » COIOdZdIsdyd MSdma sy MMOA.

tdLEzdz sOIst tcOB BIsT By 5B zfHlE®OEPdB o9 fto
Ny tedzOdzOR, ddzH j Sk 3" = Web ofeo Seesfghd 2
N Z2tedzQEEDTA [ d 3 T disBlsy o 2 dz@4&84i7dzr = |



115
Je1r 1130 tryu] lszdlsfar R

sddzlsjLdicseo Odets 26 dztse ' n  C tof OekzizO@Y dytxfd:
3d-d3j Is OdzdrPdpdj tey O d ~d sSEHA MOJzOBSHE © € 0Oy
RLEyjdets odzdwdzed] dzdcOdgH dzsets tsCtolzy j dac
sjtedzd yd ME¢se s twOL &zsy jdedw d MtsMisOs o
ftslsj dzydoOodz dMmdetsal & ts oCAdRffVdzj ¢ Mtso ) ¢O
AlsdoUas B sdg dsBlsOdzdIsd yji.MSdr MdMmlsj BOA
1d {tp € M O)zOKzzOdh Bl O-HzBf M ( 5§ M O dzE listHy o 1B HOld)

Hozrn o Odzj dzlsdzr 3 ORdo OQ Rz s s@EOGFHY d dfsdn Is

f sfdzj, mdzd & d dajOdzci* y dzts ¢ tsH s Yedsty dsf| dzjj g dzd |
Bsdzj & Iz dz¥ te dz" jd dftftsdgtfcarf CAQY) ¢ tzdzdz] &

5] H]dzigdgdz] H sHHPREEATPD" d M[Rh" B dzOH O Is ©
tcOMmlse sted s fyls & | d fdgj tsasiEH d kB @if
Moslse jlsmMisakzs hdr Sl dzj € Mdz" 7 Ceddfimdi=tds
ftoesmls' 7 ModzgdwY 3Ps © dzidsthiz Bihtste dided = d tsdz

Il T MsCd?2 otMmmlsOdzse dlsj dzf tztz® o § & Is gzdzny § O iz
Emlss2 ydo tsmls! OCoOCtsdiRY dzj C Mtse mMf smtss.
B34 s Odzdzts o  daj ts fiishHOO d Heps | dzdztizs A (@ d dzd tels
(He) . RrRMGCdzs Wj dzd § Mis iPOBeE ddzytg Hign d dls f S H |
ftedmizls idy &z fls gk jcd3Qd dzj 6 lOdesPs s g QL 2]
Zn0.

l etsyj MM o sfls Odzts o dzj degjvs dz®@ cir©OtE tisHodz H Riz'
st oWy j df dgj yHsias ffdfedipts e Miso z jIs B tsdz h j
s j tedsts dzd L ©ffyls O daitejdsjQidrfdits o 3 & fisflsOo j
ftesdMmn tsH d BdzdizPy j~df 590 Afdzz YO, G tesmis' 7 56
] sCdMmdzdlsj d dzts20,) OlslsEBIPY ji tjo 51U d3ts Y dats
B s Oz jEEL § esd3d Y Zlssydz’ = MSOHJW A,



116

ofj gadvs smvy Isj ed3tH ddOBd WJm S decpelse
sCMdH" ddzd Mozl N@o tMHflkeged ©ls MM &

) d d3d Is Odzdz§ @ Js 1@z Js g iifitsSINFPA TIO, f tsdzlz yd dzde
s j to d3tsaid dzjj iy j[Mid2d"IM = Co, Ni, Zn), H | B dzlisted elz s Is
OCIsdo dps il sy j MMj W& s o Ctafdin das welaff 20 € 5o &
f OdzdzOH dw OC s o dats WKPITIOs O KO ued Is P bzts tigts o
50¢ sowdEmier 7 dj s Odzdzts o

1 d d3d Is Odzazd©u@ @ dadfvls d i d fipls SN AWAI 03, f sdzkz ud
COL dztsy j dzd J 5 o  Ols gEOmiAj jing JidiARNE, Bostictsts Pj i)
L Clsj B j tObkztcdzs? § Oetso 52 § 5 dzeChatefnd
CaHe) H | d3ts dzf) st 'tehzlg s b j oz dzky  OSIsd o detsfls



117

1oL froet1r feur

bolsstc 9" tcOy Ojls BAzZOGtsHOtedzesMmis! o Mmj dz3lz
f &zOIlsd dagpls @Qdzdzse d ofMmjdz MSOolststcOd L O
toj L zdz'lls Oup@sfglsrlztsdmtisdE.,. s Qi dijtoolzj s d f sdsh
fedzkyj dedzr = € rkdh sSObgazOIstsoz L O ftotso JH
OdzO iz L B .dg. . 1 dzv Mmdzd dzlz 18 jGe difste D jo H jdszdste d W J
C. AR .07 . 1 O H BldziR., stROtESaz, R. | . S Blctp dz
v OsMtsdzj dEC .3 b . o . glzndn LO ftetse jHJdad
dmmdzj Hsoe Odzd2; w. 1. uvEOyYyjokz LO tjcecdmlstet
LO ftosaiiMQAdzdL O; ¢. ¢. z Of s-i)Pz6 K &Fa 1dD.
libtetsoas?2 d 1. A. 1 j2uzfaRe Mis®B Y detsdedets J dzbf)
¢ .-d3. dz. v . RS2l @ mdigdisde] H 5O Bifizd ¢  EXARSISH €. . dz
ANddzdf i solz, 1 Glsg Beddeiz. . ¢ . 4. vtedZzESCSokz L C
dmyfr lsOdzed 2 .

| izz B SE ZO& G sH Otcdzis M s ¢ Qolsste o' tcOY O Is
1 OH jMmjdylz o¢dHtej® o Pl R s drezd Ylpfuty @iPls' o «
feskwy jddd efMmjcet ote] d3j dzd, dzOYJulzDIy jip e
B dzOG shAtidtsH dg'CE f sSHH Jtey Sk, Mtsd dzj sBR GBI
LOMdIsr COdHdHOISMES?2 HdMMj telsOydd.



10.

118

gl Rumul [[ 77 1o irfusr { uu 3

RO Odzts o . 1., 1l tojHE C . 6., [ s8dhdzls P1
Mz tcOdi3sdzj € &2 dzv tc dzO W MOoOBststec Odzd L Oyd v
GjlsjtsWwH]todz = C s d3f dzjlsComistad W (| ILIS)dzts |

([AU{S2 CN(CHy)2}2][TICI4])2 ([ BN(GHE)2}2][TICI,] ) [ /. dzf BiEd
" 59 d . u. @10 166t.. 792 802.

s RBJtecdzgso © s . o ., gkzndn .o, ¢ H tsdzd dz
dlstczClskztedz j smtsB § dzdetsMmis d ¢ sz dzyj
BdM( B dzL GBEH B B@&rdzsdz / / rktcdz. MsEEZC s
772 780.

[ RO dzj daflstefy . twB M j 2 o dzj tstec Odzed Y j@HANS 2

Pons J., Solans A., Bayon J.C., Moligs, Casabo J.Palacio F., Plan&.
Isostructuralism in double complex salts series: [MEK(NH3)s 1] M Nj( ¢JGN)
[M(H20)x(NH3)e 1 {CuCls]  ( M, Co(MNLCr@I); x =0, 1, 2). Crystal structure
of [Cr(H20)(NH3)s][CuClz] // Inorg. Chim. Acta.1990.Vol 169.” 1.P. 91 95.
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VER[ILOCTR

] tod dztsy | gzt §f s O dzozts ¢ 8 @WafpUsjoiA\jjdzdz’ = diPd | H d dz
utsj Hddzj [Mni Pd]* [Coi Pd]° [Ni7 Pd]*°
A tSte 3z dz|  CsHgO:1MNPd C4H2¢0:6CoPd C4H200:eNiPd
Mr, dd3ts dz! 409.5 521.5 521.3
1 | ¢ P2;/c P2:/m P2:/m
a, | 6.3605(4) 11.2755(4) 11.2304(8)
b, 8.8464(5) 6.5041(2) 6.4755(5)
C, i 18.73821) 11.4533(4) 11.4315(8)
UA 90 90 90
b, A 98.398(2) 100.42D(1) 100.3301(2)
9, A 90 90 90
V,j?3 104305(1) 82608(5) 817.85(1)
Z 2 2 2
1,6/ T O3 2.607 2.097 2.117
2d, A 2.55 31.68 4.3531.53 1.84i 35.69
T, K 150 150 150
Ry, WR; (1>25) 0.0265, 0.0522 | 0.0452, 0.0944 | 0.0182, 0.0427
Ry, WR; (all) 0.0397, 0.0552 | 0.0669, 0.1043 | 0.0215, 0.0438
CCDC,” 1951420 1847354 1843941
wtsjHdda|  [NiiPdP [Zni Pd]* Kzﬁ’;ﬁ‘jéoxe’
A tSte a3z dz|  CsH160:16NiPd CsH120:14ZnPd | C1:H3604:CooK 2Pk
Mr, dd3ts dz! 485.3 455.9 1367.7
1 | ¢ PL PIL PL
a, | 7.0832(9) 7.2812(4) 9.9975(1)
b, i 10.508(1) 9.0258(5) 10.2834(1)
C, i 10.674(1) 10.2468(6) 10.9385(1)
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U A 69.851(3) 81.085(1) 102.870(2)
b, A 73.974(3) 80.534.(2) 108.129(2)
9, A 76.268(3) 75.987(1) 105.783(2)
Vi3 707.90(2) 639.65(6) 968.62(2)
Z 2 2 2
1,6/ T o3 2.277 2.367 2.35
2d, A 2.4733.18 2.03 35.62 2.08 33.35
T, K 296 296 296
Ri, WR; (I>2s) 0.0216, 0.0495 | 0.0249, 0.0519 | 0.0191, 0.0401
Ry, WR; (all) 0.0275, 0.0511 | 0.0362, 0.0546 | 0.0262, 0.0416
CCDC,” 1841379 1936770 1842631

) od dzsy j g2 MR Okdsc cOW duj MS d

utsj Hddz [Mni Rh]*2 [Fei Rh]*2 [Coi Rh]*?
A 5te d3lz dz| CgH2402MNRh, | CgH24O26FeRB | CgH24026CORM
Mr, dd3ts dz 829.0 829.9 833
1 | ¢ PL PL PL
a,j 6.2706(1) 6.2632(2) 6.2623(2)
b, i 9.4638(2) 9.3941(2) 9.3769(3)
Ci 10.4011(2) 10.4005(3) 10.3472(3)
UA 97.52q1) 97.4841) 97.180(1)
b, A 92.24@1) 92.2171) 91.970(1)
9, A 99.3381) 99.50q1) 99.910(1)
V,i?3 602.66(2) 597.27(3) 592.87(3)
Z 1 1 1
1,6/ % d3 2.218 2.307 2.333
2d, A 2.751 33.24 2.76'31.50 3.18'36.33
T, K 150 150 150.0

HOdzdzRh f tscC
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Ri1, WR; (1>25)

0.0217, 0.0547

0.0230, 0.0510

0.0207 0.0505

Ry, WR: (all) 0.0235, 0.0561 | 0.0255, 0.0525 | 0.0212 0.0511
CCDC,” i i 2177490
gtsj Hddzj [NiT Rh]*? [Cui Rh]*? [ZnT Rh]*?
A Bt d3lz dz| CgH24026NiRh; CgH24025CuURh CsH24026ZNRhy
Mr, dd3ts dz 832.8 837.6 839.5
1 1 ¢ PL PL PIL
a,j 6.2475(4) 6.3916(3) 6.2550(2)
b, i 9.3431(5) 8.6616(4) 9.3912(3)
C,j 10.3103(6) 11.4007(5) 10.3491(3)
U A 97.111(2) 93.767(2) 97.061(2
b, A 91.906(2) 92.076(2) 92.004()
9, A 100.602(2) 103.483(2) 100.065(2)
V,i?3 586.03(6) 611.57(5) 593.04(3)
Z 1 1 1
1,6/ % d3 2.320 2.274 2.351
2d, A 2.7929.36 2.43 33.15 2.7830.51
T, K 150 150 150
R1, WR: (I>25s) 0.0713 0.1060 0.0221, 0.0547 | 0.0203 0.0521
R1, WR; (all) 0.051Q0 0.1169 0.0236, 0.0556 | 0.0211 0.0525
CCDC,” 2177469 I i
454 H(Jdz] NaRh-1 NaRh-2 NaZRLh(g;(é(OH)
A St d3lz dzf C4HsO:2NaRh C4HsO12NaRh C4H1:01.N&RN
Mr, dd3ts dz 374.0 374.0 432.0
1 | ¢ PL PL PL
a,j 5.2554(2) 6.2055(3) 5.5500(1)
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b, 6.4584(2) 7.8091(3) 6.4400(1)
C i 8.2102(2) 10.7762(4) 8.5900(2)
UA 97.7960(1) 95.557(3) 94.20(3)

b, A 92.0990(1) 98.352(3) 99.40(3)
9, A 112.1130(1) 98.065(3) 98.10(3)
Ak 254.612(1) 507.88(4) 298.42(1)
Z 1 2 1
1,6/ % d3 2.439 2.426 2.404
2d, A 3.9333.22 2.63 28.38 3.21i31.52
T, K 150 295 150
R, WR; (1>25) 0.0156 0.045B 0.0267, 0.0570 | 0.017Q 0.0420
R1, WR; (all) 0.0157 0.04D 0.0307, 0.0591 | 0.0171 0.0425
CCDC,” 2093874 2093873 2093875
w5 Hddaj| KRhOXA5H,0 KzRE%iéOH) HRhOXaL: 7.8
A tste d3lz dz|  CiH1001KRh C4H;01K2Rh C4H1:015Rh
Mr, dd3ts dz 408.1 428.2 406.1
1 | 4 P2/n PL C2/lc
a,j 7.8561(2) 5.7879(3) 16.081(3)
b, i 5.6818(1) 7.0743(5) 13.00752)
Ci 13.5540(3) 7.5132(4) 6.4031(1)
UA 90 80.335(2) 90
b, A 102.706(1) 72.148(2) 99.628(6)
9, A 90 75.464(2) 90
V,i?® 590.19(2) 282.06(3) 1320.5(4)
Z 2 1 2
1,6/ T o3 2.297 2.479 2.038
2d, A 3.0836.36 3.79i 36.35 2.55 30.38
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T, K

150

150

150

R1, WR; (I1>2s) 0.0200, 0.0461 0.0207, 0.0520 0.0568 0.1385
R1, WR: (all) 0.0242, 0.0473 0.0210, 0.0522 0.0685 0.1454
CCDC,” T T 2093876
wtsjHddz Hioz'ffzgj‘ﬁ
A5 te Bl &z CiHagOssCORMy
Mr, dB s dz 1149.0
1 | ¢ RBc
ai 16.8178(2)
b, | 16.8178(2)
C.i 20.0474(4)
UA 90
b, A 90
9, A 120
AE 4910.519)
Z 6
A 2.293
2d, A 2.42 36.31
T, K 150
R1, WR: (1>259) 0.0196, 0.0463
R1, WR (all) 0.0223, 0.0472

CCDC,”




