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~rdBdUIMEdn MO st Prddzf dzd sH d dzO ! 0 M
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bftcsBOYdw tcOBTSIST
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(RO Odztso &,z C2NDED et j toj deydw BsdzscHrT 7 EZyy dz" = ¢ 4 E
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s v ddzis tz®FA2PY

1B dzd C Oydd
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Hicze d R dMmfidzj Hise Odzed 2 . ststetej € Isdatsfyls ! f sdzlz yj
otsMftesdL o tsHd dissMmls! & . ltedL dzgOdzedj tojLzdz sOlstse
ftsHIse jtey HOJ Ismw ZOdzd ydj &3 f kB dsfRDjydidets 2 f Stc O B
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dzj sc Oded yj NS OW = ddsdw.

[BIl jd8 d MtezClskztc® tcOB IS

t OB tsls O dlpCifsjtad@@izd yOr, GMdeso dzts?2 44btg ok fi@efiddic O B ts
IsOB dzd y . t OB tslsele j iy odg 8 o] s ic BIEDtE MY j tod d3 dzls O dz
sfdmMOoddvy f sdzzyj dzdz" = toj L k=i detelsds or  dtc j d Az dzas,ds Qs §
MfdmSC O ydisdtelzj diERdzOdfdEy ol lOxds d dAts 3 J0dipiite Odd y O -
Colstster 7 ftodo jHjde' HBYBdzdedlsj dz! dg j HOdzdz j 5
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mdBdY SO HEduiMSde S d&oOmisjtdr 7 €Y dj
fsdcaXddzj CO. | 1t otejd" O®RjtedSOdNSd2 ftocl
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i ted d3d dgv Is HOdzdzr | Ctd3f dzj CMr 9 WBIlstsHJd dzO®Bd y
s - k3, M st btets, ttdd Bsckzls or Miskzf Ols!
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sYISdSj HOdd j Std&fdjchr &t ks dsig] sz o s offs
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10 ftsmdzj Hdzj J HyMmwisddzjIsdj MtejHd BCISOLH
CoRYf dzj Cse BsdzdBH | 20 dzOdBtSd N j j 9 dzd BOdzd §
Ctodstifigizy € M WM& f sMC sdzd&lz  tesW o dzv s ds' HARO® d &[tg dn
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=CLBr,l), dd&ji*"dji o Mo tj iy AEMERY ) EdizOmedsid
H4 Odzts asjppMdaky = d B3 UJ ME dJ MOBBH]s @) Bl dHLgzdz' " j
ofMmMjBC APCW o diyj jdigfjw toj OC y d g dzdasliogf t iNlEBEdE' H dZzO0 €
ftsimisj F Jdgdpts JtsHdH B Crstldl] ®MEO@ZO twOL o do Ols
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sBtcOL A3, o dzOMmlsswh jj otcjddY o dzdlsjtcObkztcj
fMddzis j L & detso r Mos}Ei3tf @zj E B9 j { MsL H Odzetf fydztg® s j tod C

1.1, wddesjL dtsHdHdz 7 BSECBOLHEBdUIMSEda € dzOMmls
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sddzsjL fjtosets BECIOLHEdYd MEBEts JdiSH JH dzts
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[ Odzdd @3 dzj S § sdzZzyOdzd ks | dilsgzd d ts 35 Btz j M6t
dloe Isjyddedj) A Hezflzj 2 . B dz tcOLtcOBSIsOdz Odz! Isj &
L OC dzs yOs h d2 mw Mol [R6PLtalHs fdjQddgts{dsj] kStscet, slsdsidls
® 2016M. Btkeled MO BsWO®BY B dzd C 5o Odz datso MR, MY t
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d shMsOd d | Hdeg Odgs@pdiafr’ls, MsBs?2 Hobkbj ttdzlz
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t Mk2As e stczS kO S dzOfmMdhic dzf 8 s ls & M tgT (2§ H1 & qA)dzj lstso " 3

lodHk Mmoetj?2 dadL Ct52 tojoQCHNpsZEZRS s ji) § d5tE) P izt )
degl L Z Usj2fiafty @ & @BHOS fswoddtsi' fjtco ts jPbbfftztss dj
M &zOo dzj ded WAC ff tcthB 8O0 Odzd j 5 ¢ dzCPif{Mpdk)dels[@% | & ts o3y
otoj BBY ol COddY HOddDGs?2 tjO0tydd ftsdmrsHC
Mz Hiflsea dj, t©OL telzh j dzd Moshizis dzif B & tzts ¢ @  df) o Oz s
Pbb f tedMtsj Hddzv s sfqw ¢ ¢ zOfmlsjtedzs iz St dzj S Mk
SBicOL 59 Odzd Hd MS toj Is dats ¢ [EMO6IS} IR i) Istg BAGCE@ss 1 @ dzd ttfcl
ttOL tekh jdzdw f sdzd Bj tedzetsets fls to iz@izd wo @gols ffep HO Blzdz!j
¢ dzO f) ls jste dgtls O.¢ d3j dzls ©

I sLHdzj j, ©JjOSYydj?2 cof tejMoRMGNN e , o @ sl digd tdny ed
O®Y zdzj Mutcd HOMAs ! Csf{ MaltB b BGl.)s ets 3 Istsets, B dZzO Is
fjtedw ¢ dzOMmls ] ftpsEBUaN)[Msdiifnez{ &= F, Cl, Br, ) [31,32] |  H O dzdzts d
fdzz WOl S g wisd dzd o Bui®,fls® isj ©F,d2Y Br d it sdz! L 59 Odzq
CH.Cl,,® HXdM d M sSdz! L s Odzd 14 Qdipls ol tdets dyts) HeNVUEGIAc]*'
Ui i OB dpdelz ¥ figEs iz iC@dRSe OL, d2" @ {f teiafbabgli) Brg”)
ftetse SH J dzts fiy o B Mbmlspdd' " jsfdmOdzdzr 2 tej C
L OL tolzjfjsdirff 5j wdetsc 5 Mistes] ded WY tefdmpiees dzrlze (-d § tiElE i ez
o [{Moel's} %1%l L Odgd M O sfpw  dz0 H 'feLd i) tss) Qs [ dtdgdHOI,
Br). ) Oljd®, ©® 2005 cetHE, B' d& M {(EUNMEMdE ¢ 5j2¢ s
sOCYJ oL @3y dots feiiEdy s ¢ & toE 5 dz 63 s i3 Qe Mg} 16] df
BN L Od ditsH j Bipdle d jo® M@HeCe/td [30].

Mosliz SOC Y j oMz Ojls o tj OCyd dizd 5] ity tekzi tsiz
fted Bj e jets oL OENGNaYCSHISe df WaOMp [34] © ©OMise ste @
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SBicOL 59 Odzd j df oy H £ tal@hfridse tdaalzNa&E[{MO ds)dzd], dzjiLg=fiNES,aNCS
, OM€' .

l fsfpdzj Hiplsa dd BT dzs o' W o dzj dztiNal[{ Mosld{ OMeJs]dizj ¢ £ dzdz
ofMlszf Ojls o tojOCyds f twcOddyjmMSdhd $dhmdslsoc
Hdzw  sfkh jmlsedzj dzdw tej OCyd2 L OOKEN dp@izd t to cOGf ik 1Dj
CdMmaztslsdz | tMlsOlSd. [Mmdtseade j dMmfydzj Hise Odzdw o
oz s tolkz$ tsof teHsiyly ofifdbdng® s OSC d 8 SBLOL R, oL O
Nao[{ Moslg} (OMe)s] 1) ¢ Odzed uj MS d &3d S o fyuzes z® K§ 2@ f) kKZj tef ol
¢ s BY teg[EMels} (RCOO6?, G HR = §d te jldz O dzlsc[4) | dOHAIBHD[BE],
CsHsPPh, CsHisNMe [9], B j dASE tc O Iz Z@ I s Isipls Dls s 2 sdzj o t52
[36] stk ktct, kOCdd Nj BjksHtsd B dd §
WsmW d dzOls dzr a3  Of d ¢ ONd[{ el P QR HY] € thas DMzsth} (OPOPh)s]

[37].

s zBftedz 2§ SBBANMEIMO Jy}(CH3CO0)] sOC Y| ¢ OL Odzfpw
fiE et @Gy deyf dzj " ded » @RHC@HEBEG oH tclzedj ¢ d Mmdzsls dz
ZdlsjteOlktej ftedmklsMmsokjls twH tOBE&l, §meawhj
MsjHdds dedv d BtecOddyuyjmMSdns Cdmdsls, Btdjj Mnd
[38,39] v OC Y fsutsBdz J t6j OC ydosh tsHsaklszj dzO d g tfsts dizt
Istod d3d EAddeBieeSi™. 1 Of tod d3d §40,41P8 " @O Bftdadjlz yJ dz ¢ dzOMmlis § &
(BusN)2[{ Moslg} (N3)e] f 2 1s § o5 o L O d @teM)f{Mofgl(EHEEOO)] ) CHiz)sSiNa.

10 ftedd3d o GCoff byibledg] I i(BEM)[{ Mosls}le] B dz tcOL e OB t5Is O
LOd] M j dedw o dgj N'dad § M iz dzOdzm & Adh,woatfi Mg fipdets dedr 2 s
St Oded Ud MG 52 dzd BUS] fiyeztddl ¢ @ d@diadziss iz y33jy dfie tdssjd
9 WjLbkd O] jBigktsistsd H dztsleqpiifitio igdai'B 6O. v OS,
My tsdz' Ltso Oded j 5 HOdzdes e 5 ff SH A ts H[{Mosls} e, ciiHtiiodzlz y j d
OSO.CF' [42], CI CC(O)OMé [43], SGFH' [44], PhSQ', OTS [45], RCOO (R = CFs [46],

CaF7 [47], CaFs, CaoH7, CeHs, CaH3O, (CHb)sC, Chb [48]), OCeHa-p-(NO2)', OCsH3-2,4-(NO,)2!

[49], SCsF4Cl, SCiaFe, SCsF4CF3 [50]. s te s 3 t5 s ts f te gldn s @dsxp Jzfn  tz §ki @
dzj stec Odzd Ui MSdds OFf S Odz dz' o5 dzd € OdzH 5 a3, tsfykzh
[{ Mogls} (NOs)e]” [51].

| dzj h daQedzd ¢ Ocdzi ™ o  BmMI{MglG MNP (ssyj COL O
HisMisOlstsydets dzOBddzr dz" 5. v OS, o dzdlsjteOkzis]
L Odzj fls d NCS [BRENSdBB]d H Oy j dzj 2 steOdz! dgf54]. dzd ¢ OcdzH ' |

] sdBd dists { IS¢ s, teffighy sjpy RsEddter 7 L Oy h j dzgd j O
ftosdmMatsHdls daj §tddshls: s. s fteddhjtkz, ftd
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(BusN)2[{ Moslgtle] . f d to d pyWtdatstsiz] ijr sH dIls yOfMmilsd ydzOw L Od3j dzC
2O dzj 2IstcOdz! dz' | Btsdzj € kzdz' IstitcdAE{dpskf) dzeds] [6P]. ts Bt @zlsty €
HOdzdzse 5 MiiHddzi degdw BT dz & fridedyicfiisoedzj dizi fHdirplEfS) ctad:
wWodweIlsfpw or Hjdwes hdjMmw -daisdeh sH LSO yddyHgd$a @
Msstetsdzz toj OcG j delstso .

(hj BHdddE fteddkjtesd Stk dzj CMtse M tOL dzd ydz
[{ Moelg} (H20)2(OH)4]lNH20 (n = 2, 12, 14)[56]. v Gftsd jH d dzj diffiis dzlz ufjiis j o3
G d H tc s[eAdigly@e)(CH:CN)]2[{Mosls}le] © B EW jtodesdz tcOflseo stcj B tSte
Csdkdyjflsets MSttdmsOddedL 5o Odgde’ = BSdzj Skdz ot
tcOLBOodzj dedwV BLWjtodesets toOfiste @uedd dy jAs tstidzef tistcts tetat
ud oty das@tlseo stcj BstcOlSO dzOIs te d WC drOHNsQ Lickdly' 19y WC @
Yd IsT tedzOH yOIls! 8 Mmtsdz! o BB,dz" RGed @y 8 Ddedrgsdzd d B 2V
Oy Istsdzd Isted dzts d3 ) mMetslsdztsh j dzd d 2: 1 sBtcOL Iz
MsCted Mis Odzdzd L 59 OdzeddtOzd § Gptizdzj Ol dzOifafL B O 9  Is ! tc O fnl
otsHBS?2 o Mslsidastg@eda) MWl :Cisd3f dzj €M M EOBIEEVe HS

s s i3 dzHOM Olhdzd ¢ O dds @LiRHtg 3 dzts § sdzzydils! Jted G dHte
tc Odzj{Mosls}(  f Be(NO3)s f ZIsjdz orf Hjtey do Oded W 9 9 S H dats
f JlsOlsj dz' dz6257IMtcdpa pstesdy 1 totf dadfipiasPo IS telBXZd Y totso j |
BZOMh IsOB dzOWe  taiCGDBAESCD sB d&zOMmis d, 9 tjLbizd sOIsj
fsizztf toj o E BB dij ECHOC9Ydd cdHtetsdzdL O, f s[Egs @o dzv
fdlsOlsj dz' dats 2 ftcj H J Mo jxd2 tcOMmls o tstcff tsHixdaizdptisd t
G d H tots dzdoL Hsjjlsuynjvdztf) | s ) i B s BMoLEHQ)OH)4]12HO, o Ists o tej
MsMisOtcj dedz’ 2 [ Mo@ddlgof t=Jef(NO3)s cSdHtetsdzdL k2§ Isfpw fndz
[{ Mosls} (H20)2(OH)4]12H0, € 515 15 tc OBHf tdj o t6 O [ M} iH-0p(OH)s]114H.0
[57].

vsO0Cddz tsBtOL tsd3, 60 Is {f 8 digsH daffig darts) ] @€ tsdzts iy ke
SCIOL Htedyd MSdrn dBHdHAZ 7 C dzOMIsj tedz" = Ctsd3f dzj €
ZdcOdzHOBd. uvdf dZdeOdZzHO o IOSCdr MtjHJdzj dedVW A
Y sssY dLduiMCd] fOLO®) st . otegsH d £ H A/dsT 9 G
sflsduj ME sz §sedsh jdds d d Bddzj Myd deydd, §t
C zOfmisjtods | MBjHddz ded™ BsddeHj 20 &sckls dO?
COsOdzdL © d Hte.

12, Atslstsdzs d3ddzj Myd dzlsdz" § Mo 52 fiyls o GMoBlgffO M is j te dz’

Rz ftef COdSG ) dedHdy o5 SR dzj SMOdB Bsdds H j dzO
f e dzdC Oyd H Gragpetsdd 19838 tHk CBlsties? B dfs
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SCIsOL Hisd YU MSdy CdzOMmisjtede j S tsdstf dzj € fiyr eXadySetzd B H
X T o dzkzlstej dgdzd 2 dzd ¢ O dzH Cli o@yh dzdffzd ( ©Of d € C
sted Oded Yj MS d2/ dzgj stcdzt®cidd lsiff &H Q j dzd ¢ @udzH fitstslso j Isfils
94N J MisXe ttMoO S y govrdiefj LeCRdedfigds ftc W tc Ocipzj delg s 8y dzd € 5 d3
Hi Bsdzmistcdtclze Is W sls tsdzt dzdfipzd dnyH Ezlsda] dgd frifrye s Bys ® Ols
LIsdn f st dzOyOdztsfy! f sSHictB dats § gL zyd dzd dzs o
COztsG j dzgdHdzr = S i dzj @ zis  f3ts PR 1@ jladz® dijmdz@e fin j dz0
W H to @MBeXe}* (X = CI Br) §f 6ty o dzwizslsizs W3 €z My dzeyds o ¢
B dzd X dzj-8B dz@Mizd Is j do'talg' djj dzO X d L dzed W tslstsdz¥ A4 My J
ModHjlsjdz Misekztls WMV tstk] Myl dyyigs | Hridiggdej ) d
ftetsW otd®usdzg yds'dff " dz* By seydzdls j eObskztej B dzg
[59], € Ols 6@,  W-s[E526,36,47,4851,6163], d t©OH dsdzs 3d He26i35]j dzy
8ClOL Hied Ui MEdn ¢ dzOMisE felaizdzd 5§ sa3fdazjds st d Bz j
or MsC OV W islstsMmis OB d tzts dzts fiy 5 Lofiidd sadigfydelj E&idzlp v | dzd

121 1 tdtetsH O dz¢ B3ddzj Myd deydd ECIsOLt Hiedyd MSdn
Codstf dzj S Mtso dgsdzd B H j dzO

Viwe " j GChdzbwppfst dJ ©OMUYJIsr  d3ts dzjod mdedtads it
CdzOMmis jtedz 7§ s dzZM&ECh}ts oM =dyteded) B HBj ddE] {f totso j H j dz'
z yj dzr Fd34. Cotton d T. E. Haas [64]. J HOdzdzts?2 tcOBTBIS] B dzts
Bsdzj Czdzw tedz | 1stoB dViesRet ) tChipdsaifwde) EdmuBdz4 = tSteB d Is Odz
Ostsf@itse dBsdzdBHj dZ2O. 11 mh OW L AdpW Iy O frifdseh dzj § 2 dz®©1ts
tstc B d Is @.df jde, sBtcOLTRgE hifrMe s tsyjtej H! , dzdL h Ow f
seedlg@d) (Mshissdls dL  Olsiddf ] HEdssQpERdi jisTs s dzjs
tc OB SditgY.etaldzO® wtsfdeso Odad d { Isdrn tOMY ] tzls® dzd dzl & daiz @
Isj B J 6Olszedats?2 o 6 D&Y dpq Bisifiyfladdzad  de fogafjdrj jivlzdjddde df d u
oL BIZYH T Guotds dzd C O Is yjls' toj Is@Bquf*tzj B 3M Mtsh
65] 1dLhdds esLBRYH]dd & Istodf djsddf 5§ Bt flesy d
steBdIlsOdz! detséts oL OddissH j2Mlsadw tsdats tcOMhTi,iEdRY j Is
TwdAw( 85 j)XB0 d0C ddt dzj Glfctsas, H | 2efiHsiodziddy @4 fdziz g dzd
fdtedntsHWlis dfyd dischyidjtipmifiesess ozd ® 5L B 2y H j dzdztsj M d dze oz
S, 6lSCEHO f i dpEen HadASE dsjtedtidt s dg s S Tdad @ fh j f dzj dad
2O udls' e . N st Eddzd d j  duinCdiiyjjtai@ v gt~ sH d s
9" oSy H j dadzts Gty (Tapoa@atis & da'iz j )30 1
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B3auMoeiicTBHE B3aUMOJICHCTRHE ra
HIEPBOIO OPsIKA BTOpOIO LOPsIKE Tenepa
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\‘ 3T]“ Tlu ¢3 (Tlu)
¢2 (Eu)
e —_— 0,
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TPHILIETHOE ()}
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S
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SMHCCHOHHBIX CIIMHOBBIX ~ IMHCCHOHHBIX CLIHHOBBIX

oIypoBHE# (¢,-MOie1s)  moayposaei (P -Mozens)

dnj BO 1o tflLmHzpd j dedzis ¢ 5 Is to d (Trf bsdigyf ciagMcKijtsills t61e, doXve
CL,Br,I;n=+4;, M=ReX=Sn= +2). ¢HOf[EGPlctse Odzgts dL
10jd3, o fftmMdzjHkzrehdr ©OBSISOR OoaltsttOd3 EkHC
COYHBEB dL YssHbkttsodzi?2 d MsfsMmlsOedls: Is[rstc] Ist
17 dzs tslsdij yd dets, Ylsts Md3tsH j dzd tctso Odzdz" | M J Clste
ojddydddd Isj i3f j ctOkkzter |, sH @OWG sthie | mfle @ alxz pjatz
sfdmr 9a0jls dmMmMdzij Hizj Bz MdMmilsj BBz. 1 SLHdZ] Oo sk
dzj Mso f OB6). dzd R Mdzz y Oy Btsdzj J or MsCdn Is fi) 3¢ dztc ©
steBdIlsOdz! dese s oL OddItsHj2Mlsadwy oltstetsets f StoW H S
L dzj eedd BB HIsTQAjA) ,( SBlter §j 1SOCyJ odesmwis
dz¢ d3q dzj mylgsdzwaddd , € OS¢ §tod dedL ¢ 5 to s rFEQHo@jslz 6§ Ot
fsHEZtcB @), sj &3 MOBr &3 dMmM< dzg yoOw L Ofmd dzj dzdets s d
fsHEztoctso dzj 2 . s to s d3j sts@ ts, ) H O dalzsdzts  tofOrs Osd@
YUibsrtoj i sdzj delsdz’ 2 R OwOCIsjtc dz¢ didddej Myj deyd d
dz0 { tc d{®RgS§ Xe]* (X = CI, Br, I). Il sz yj dzdzr §| HOdzdz | ~tSte
difmdzi Hizj &3" &5 ©0Odej § 3t dz[f ModClajd2lg}®, " dff ey oz j CCIA) tstsiizd]
dL st dzj Clstetsdzdzr d3d 5 sisldztsh Qalzipts 2 His@E S I€] Hifictiz G HzY t
Yd s e sHizteso dgv W o dzw 8 Isfqw 1 e3d figfipcfiay dpdz" dgs{L. H dfj H dzC
Oolststetso B dzs  S5C OLWIO@AAR W o Ugk Bls itf W gz § O Is jmdz! dz' d3,
cyjlbeojtolss2e Ctditf sdzj dzls' wBEMdzse dzj dzts H t5 (T4 dzdzd |
LO Mudl vy BB OgH | §tHlse jteHddzd Mot Isjt
f sdzlz uj dedz = 4 € fiff j 5@ dgdedzl O dr'daty’ € dzOfnls j te@glCRe]?, € 5 3!
{WeClg}Cle)® d [eSefCh]* [3]. 1 85 3dsj ded ¥ Oolststetse, Yjlsr tey



22

dzs 3d dzj My deydd Jedmkzh eofmMjd BECLOLHBIU)MNEdH
otsdz WteOd3O d tjdedvw, d §lssdilz sy julsOSed ds s Ed@Lf
ZzOMmiIstsw h jgifn loQagagvdzj dzts, yYlsts yYd s tej mztctso dzj © OW M
1.2.20 dzd v dzd J sdf tso dzd ¢ OdzH 59 dz0  dz¢ d3d dzj My J dzyd

Cdslf dzj S Mytso

1 ®jtej ©OLoadldw =Sdddd GBSOt HtEdyj MSE o ¢
otsdz WtcOdBO® BN dzs o' W o dzj dzfs, Yls s  {fdiefdctedrHGS 9o distAlst
odzdwdedy dzO { d3d Mmd tsdzdz26,45#56,68H o © Mitsj H d dzj dzd 2

Cesdd ¢ tecd ds@st LdgzOMfig s fiatiz§{ MdeXs} (N-CsFCOOK” (X = Cl,
Br,)[47], € tjlftotswdsdgy s’ yO22 dzgs WS ks Wil stej fify jodzy
Iso jtoHts2 W OL J I dz@y jodRdb)OkHS ds¢ Ftsad L dziz ud dzd & p df i dded
(vOBd®d YO

v OB df yo

[Mdesa dz' j WislssW dL J[MJX@-GHCAORE XzLlsteBr , 1)
cOMlsEHBANI( ©) d lso jteHsdkIlsjdi (B) f§td

s Y dzj ¢ o s Aen Un d5¢
[{ MoClg} (n-CsF-COO)]? Z;‘S (f? ) 2?6%1(3@) igzi,qsé&(g )
[{ MoeBrg} (n-CsF7COO)]* Zégég ) gﬁgggg) %ggg)
[{ Mosls} (n-CsF7COO))? 223 §§? ) 8,’22 §§) ) fgg f )

[ d&z¥ HOdzdz’ n ¢ dzO fipdsdf sz f d3€ dziddf tdaf € h)o Odzs S OC Y J§
GCOdzs ¢ J dzd H dz' Cl, Bozl] dz© dzezts 63 @z My J dzls dzs @€ o as dgts © ®Is d
ftod 4 tcCRta jC &&BMIS| EMaXegdzOBEHZf HOJj Isfqw MHo e dBOS
9 (sl o tsdzdzso zs B EZOMIS! M 730 HBts 659 dzd
tcOMmilse tste j Oyd stsdzd Iste d dzO . lted 1 lstdizlsdso rsBSEGL R
dz¢ d3d dzj mMyd dzyd d . stesdzy Istscts, Oolstster tsBi W fdaw
Cdif dzj Sse ) bsySd L tel,dsd s o CslrDeitdslos 0o tdsogtcistsots jtsd
MY j S K @k y e dse tsd] dzj{MdGle(n-CsF.CO0X? &y ds Bl Wi
Bsdz! hdd3 o ¢ d&zOH d3 dL d&Rfutg dzd dzj 8 dsdixj j it f) @S dizr v i Jf:
9 C dzOH Od3d B tf dizjdgj dpdEdfi(i-C d

stesdzgd btsets, Mkh jMmlsokjls tWH ©OBTBI, f sfo w!
Mots2MmMlse odzj " dzad - dzd ¢ OdzH t§jofny § thzaph gz f Myt alzd ozO ¢ teat
1L dzj Cstesslstcd yOlsj dzt dzf = 1 dzj d3j dzstse o d&de OdzHj (
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JeB L dzj CstesdzsOC yjflsstedzsmisd, ylss, o Moty ByYd
mMddzz CdMmdztsisr By dzts - OtcfKS Is j I8 tffL tdsgpoQilsH | dzdzl Bzd -
dimmdzj Hse Odzgd W n JtcdotsHdlsMw L OodMmd izgsMmis! dzt Bd dzj
liwwoatsy dMMmdzj Hse Odzedy © HOdzdzts?2 tsB dzOMiIsd BT
[{Moelg} (RCOOe)* (R = Wiststed toctso Odzdz" | d OdejsitiOtste dytg e @
Odzd % Ols d Ug iz s dz" | [48% ) Is@ds SO = 8 dzd ¥ bipel 5 2 dndzp " dzd -
dzd ¢ OdrOB & SIs st drL Q@ MLidigE s d bz dzd2 d HJ i3 dzMmisted te
dzedL Cdr L @Q§ Jdgdifylss s o j Is M € Olsts ts§ ArhdddzfOdsRipfHEs dzts ¥ j dzd .
BOSC d SHd@) GhB@B" 04 sy o Mbsssdlz §6a@p L a0NEG&d
SBtOL 53, o "fiNBRSH dzj e Isdud MS dJd  fdsRpss) difts i3y <
f Wdssted totso Odzdz’ d3d dzd ¢ CRRDO dpifa = 0,52006d) BfsCAONPKa =
0,18)d CsF/COO (pKa=10,18)1 dzv a@adifisMisOo dzv jIs 668 dzds o tcOMm
667, 661 d 659 dedz © IlIso jtcHBSdR Isj dzi Mistsls sadnlsMis e
tcQodets] 711 dzd3 © twcOMmMlsotte] OyYjlsddlsteddzO d 7
f d o OdzOdzdzs GBdiCHz)ECCOO (pKa = 5,03) . s to s d3j ssc ts, H dzw
dzd 6 OdzH 59 dzOB dz¢ H O j Is W fsor hjdzd g L dzOy 4 dzd 2 ¢
dz¢ d3q dzj myJ dzydd .
v OB d@ yO
AslssWdLdud MSdd Mo 52 dpERODOG ®d3 )iy tsois O ~{
HJy O1 tod o CHEONAIZBE sd o Iso jtoHtsdz MsMmis48dzd d ( B)

R pKa oem, dz3 A em Um o3¢
CH 4,76 ZSS(?) 8,’1‘2@ ) 12228,835538 )
(CH3)sC 5,03 ;éi((g) 8?3? ) 83824(123 )
2WEzteOd 3,16 gsg (((2 ) 8,’5:)%? ) 14298,34(:(3%3 )
teHs 4,20 Z;gééa)) 8,’SSE:)) 122395(((3%3 )
1-zO0% ls d 3,69, 3,68 ;8411((361)) 8?35:)) 13299,74(3%3 )
o osz0e—SBERUEE 08T 355 1624610
b oFs 0,18 ggf((Ba)) 8,’;25:)) 13?35,34(%5 )
crow g ime mande

] tcOBAkKIRICE-d ts O odididiaikion s O dztpifd dzd ez Rz dzdd j] dzO o
tcOMmh j f dzj dzed W Pteso dzj 2 L dzj e dd o dzz dzj o sd3 BC
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f sHEztcsadk] 200 kO3S H § {20 7)1] 4 5 G dzO mjdasdz" i3S deiz@Qudzdz" d3 H d
C s dzj CMogBr}Lelf {(L = OtesBOIsdyj MSdJ COteB S fd dzOIs c
tcOMh j fdzj dedv oBLIOMISO] Isa § BOWIIe ]  tizeo jj HiZddrd) jdzd ® o
yomlsduydzr &3 + CtcOdzdtetso Odzd §j A3 -H Otz G0 Odzfe'© Mo tsH
Hsdzd tctso Odedw B Y HE Olstsdisd( Odzd) Mo d OlstsdiOd
1 CtcOdzgdtetso Odzdy fYwoLotdwjl fjitj2lsd ¢ ®HOFMBSISte
yidg Btsdz hj 4 dzBygizdzthgf dzp Kzy p dztfB s OB diztfj ls d3 Is O dzc
Mo ¢ CdefdadHdnjodsasdsz O, d ds( Mo B.sduBEdIlE slsd3j Isd!
tcOBtSISO WwWodzWw jlsfpw ff jtcots2, GH] ftsH | @3sdemisted to
z tc 50 ddglRozges® G dzdsth gtk Is izl ¢ O dzH O .

1 0dBtsdzj §j dzOG dzV H dztsts Solsd@ft WHdis(d[j u_ J dirpf cCRdzHS e @lpds | dicrtiz'
1 3dMid sdedz’ fSlsig@tpl MBI BPEo sstcORRd BT dzs f totso j H
fMtc©o dzj dzd J 1 3 Md ts dedzr ~ Mo ts2 Mise teOL dzd ydz' n (
di3ts dzd B H{MO@&}Ye]® (X, Y = CI, Br, 1) 9 tOfflss s5tcj Oy Is tfipied] IsHta]
ftcdo jHjdedes?2 Mmjtedd drL Hjoawlsd ¢ tdiKdgl, Bl ef tead tc
WdSmMdetsorPdzalr®@dg dz H O j Isfqfw MHo d e 3O Snwtelaxizezs Hig
sB dzOMls! |, MIQ ¢ HdeOF ¥y o j dzd ud ded § CoOdglstso G s
dzs 3d dzj My Jsdeydpde 3 S OC o teW Vil By, d4j 1 telzf] -V ol fig dOtetsi ¢
X)BOC d iz d3 Md3jdzd@igdds rtzs @ 28, B dEOfidsdzlstso ™ 2 o o SH
dz¢ &3d dzj Myd deyd d (wdsdBdy®s BRY § dz0 1§ o d o} Yelf O dzdzt
X, Y=CI,Br,)B" dzO H tfSta@fL dg)j deeX{dgigHmjlsdfdfii ®( ¢ » | dFOM M dzi H 50 Od
5§ B J 6Olslzedets?2 L Oo d fipchdghmls dd L fdezCyQ edgaftipts ¢dsbugismdifds) J
i JdestsHzscA)dz © dz2OBd&z6s HOJ d3"r 2 Mt j S Iskxedsjdde’ dzlz0y;j sy
tewHwWkz = | > BE=Ck>»BCI. ddzd

v OB d&f yO
Al dLduj MS dicXdyalsRXlso® £ { GHo, H BO! tdaiadtsd P
CH:CN fted 298 s. PHOfIdqtese Odets dL

S ts 3t dzj er] dem, dzd3 A em l:’émd3gfl']
[{ MoeClg}Cl g]? 748 0,19 205

[{ MoeClg}Br ¢]? 787 0,14 170
[{MoeClg} 6] 813 0,09 100
[{MoeBrg}Cl s z 747 0,22 220
[{MoeBrs} Bre]* 778 0,14 150

[{ MoeBrg}l 6] 812 0,09 85
[{Moslg}Clg]? 705 047 300

[{ Moglg}Brg]* 713 0,23 205
[{Moelg}l ]* 738 0,11 95
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123 ldzdv dedj EfOSwsoCd StdflsOddd &O d* &d:«
C ZOMmisjtede & St dzj CMse

) shd stz W dzd 8 Oz s0, o (dzdlsj eObktej kOGCyj Mt
EfOCtseCd CStedMmlsOddse dO dzs &3ddzj Myj dzyds ¢kt
s O42] jaz©  tsfydtinafij te df d3j et Odg) ®z) dédsls tsdz¢ d3qd dzj oy J dzyd
[{MoeBrg}Bre]® f totsH j d3ts dzfls tc d tc ts oo Qlefptds dzjp T b wizi{dfdtc tsls d o s ts
CtodfsOdzdd yj MSOY kf OC HOYGH stz@' § 8| jc9d B jzz0
Cdlf dzj SMO: OO eBd&E jHJdkdyO e wapo dgakdznd
ftetslsd o tsdstyg dztisd® B Iz Is d dBDGE t(BrENY[{MO0eBrs}Bre] |, o Hits NG ts 2
dzj tstc 6 O dzdi @) IS tafilds @ [{Mo eBrs}Bre]. Qo dzj dzd § dz¢ dzd dzj My .
foco SQ@&do tOMnsaic jf,cusOEGHss stcO Oyjlssdd d
Codisf dzj MO ©BEOHOs s SHJAOS o &g § oW d dv disd dzt
Memissw dzdd Bddl tlady@s kffndi H todOdddd] SOo b H
COM sdsy jddj ftsksdosdadss d Stedfls0odddyuj ne
gL dzz yOlsj dz' dalz s dzs d dO@ BJjL' L dzzyOlsj dz dzzs o
tj ZOCMOYdE (Hj¥stekOydd Sslsdd eiite d Y O Simgjss CoO
9 jtoh s OsHCO, ddets L O Mmyj lsiMa)H dzd dzj ded Vv SH dats 2

I Htolzce 273 Biptstssi iz v j dad d dz¢ B3 dzj M5 J ez ddgCHzd )
shdsoj COdtddy & St®fdjChss SCOd ydv, Cott
(OPRs), d S dzOfls jozefds AL TIJZMM = Mo, W) s @S 3 j B dzs  tsls
OO dzs e  ydetsj o dzd ¥ glzdzg O L E OB gl & ¢ dzd 2 S ) fylsi jirig Gpyj dpls
Ca(OPPB)4(H20)2][{M 6Clg}Cl6]l2CH:C N ds tc®-fla(OPPh)a}{{M 6Clg}Cle}] & (M = Mo,
W) s @200 ylsts odizsidfBwQjddspn ddzj dzd?2 CtcOIlsyo02h dj t
Mtsmd Hded B ¢ dzOMls j(teldZ ,d3d6 60 dzd sifaOtePo, JOIG lla@iuiddsty dz
Bsdz M,k QD dzts € doulsthsigits Mo sls d oBss BS B 45 v G OW
cdLtsdzvydwe ¢ dzO fifldgjdiodd s s Wjdgd tsidgldedzds dzd » d L dzd ¢
Bisdzl dslz € o Odzls ts off i3 AN to@ ordigjHdtad ¥ frj FptsdeBadNY s fyls e z s h

sO0Cdds BBtLOL 53, o' hitsfdmOdedzsr § (tod d3d ter HJC
CJcOdH s Stk jddj ¢ EOMsjtO, Of BOSdHe dis
9 Oy dzlists dz! ) st wzf Wi dizii dgdid dzls dz" - Mo s2 Mise sClsO!
Cllf dzj Xtdso + Stsdg, ozt B dzsW stetsds ) dzOd B s d IsMfipfvds
C dzO M lgj jStaesy tzj Sfts dzd dnH s d 1o dglzdsde j dzded d3d  dzd 6 OdzH O d
Ldzj ClstetsdztsOC yj fIststedz” dsd o dzj " dzd di3d dzd ¢ OdzH O d3d .
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1.3. [ Olsj tod O drz® smdzts o | sClsOL HiedyJ MS d~ d
ColiRf dzd S Mse dsdzd B H j dzO

1t BfegmME O B ssHtse Mddzlsj L O desea’ 7 t5CISOL H
dLzyjdded s lsdmg )X giEs, OCIdody § dMmfdzi Hise Odzd "
tcOL tcOBBISCd dBOLjtcdOdzise dzO 1 5 fidsds jc W H EaRdz" teov H fr) ff ]
H Odzdz" J Cof dzj SMzh Jigg & Js dedis H2] dzddgffHL PO Isds@ H to s dzd
MisOB d dz' detsfyls+ ftedotsHwh Ow ¢ yOfls duydsdss d3tz ¢ tefCode(
ftcOCIsd yff hd dgjijdzk dapmils j cfa dzOC s, C dzOMmls j todz" § Cts
MlsOBdddL oo Ols! fhklsjd oS d¥ yj tedeyd s gd s5RGdE
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kOl j tcd BS tcr 0 OB Is flzls ¢ tcOL OB SISC j dzts o '
Bdese s OO stedyudi MSdr HOyYydStses cOL O

[IsH jdz0 dzs BIs tsMisOdz! dzf 7 BOItcdy By dets 8" H j dz
sMdztse § -sdpicloQieddz § §&tE6 gapPsyedds  § s[Ed ijrted’ j et Mt
dMf sdz! L co@dztffgH - t8H O 9 dzj H (BUsEfMo ol FINORHY] dzj { fg Oi
sjtejWisOdzOls -1GLtc G BO™ Ml B'™ dz tsfmdeseo Odz dzO € d&zOMmfd y,
M jfActstf JMHIC-XD1 tcOMiso stetsdz € dzOMisj to detisdstic ts ¥ 5 dzfOd jd2
f sfls ) d dals jdgfiuivipfCssRy d B @ldte df'ls j MOz P det s 2 C
FntlesdBO0 dO f dteOLddz d ftsfdzj HEE § g @ iy dfOaiOfiTisy caxiz
¢ sd3tf dzj CIMOdBry J dzdzr § e pOdgddthlstczC skztcz d f tste
ftosH j Bedemistedtetso Odzd Isq § |dgle ez Hfgiewe  CSdrOGfisdpbaesdz |
Wislstsdzse dsd dzg MyQ delg @€ %4 dedL S8 toydd Is s g i d y detisfigis! 't
BdCtesMSsfdd Oo lstste" MILFISOHLS o g 'tofy I HAf © j Isy learO L S g jodiple
sfdlsj &2 Hdv BSIOLHtEedujMSdr € koM@t QB d
Cdzj stsydglzs , dzjodseme@skfsy) H @O figs YyOIMGBH,y tMbEdddfh da ¢
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f s j ton dzsfyls ] Hedf) GipRIJYOJ ¢ dzOMmls jfigody LaOgddAdR dzj Syfy teg
fdteOL ddatse ", § totszfdEOdtmyg Jedad W € dzj Is sy detizj®  flip) toigfBiidicromia] |
L IsslEyls Odztso dzj dz0 W slstsddzH zydtctse OdzdzOY ¢ j dgj e Oy d v
CdzjIsCOR L O Myl or mMotsBtsy HOJ d3" A01.C @O g lezj tdsoi" tc O |
Oolstste byl s@dBOddzsl 6B B ML HOdY dsot
LWWiClsdodzr » dBBOIsj ted Odzs als jHedM didtsIstsH d dzOd3d yJ ME 52

1324.Cdzj SstesWstej Isd yud MS 5§ EAEQ@YSH | d& g o3 d&) @i
ftcsosHWh EZE {tso jton datsfls!

Cdzj SstesWstejIsdyj MS 54§ sMOY HJ dzd § wif otttz juls] frited
fsCter sd?2 B d&ZOGBHOWY dfQuixdigliy Iz dztf 15 s © dayColsd]j it d O dzO
dzj ¢ € B3z ¢ s dzls to 5 dz¥ 842.428]d Hztc d  f §iztp &6 §f ¢ O difcfedfs y Js 1R
ftesdmMatsHdls &BJctOydw LOtew y j dede" = tHU®OMIs iy 2 Bls o
Ldzj Slstcduyud MEpsts fedw sHdls € dr SB8OcEkzdwydd d
mMdMmilsi BOR YO fMfistésts e ts HMshzdf jO s fisls | € dzO, f HLAESHIO) ¢ dzds €
sCmOd3d tsdzse O, dzj ¢ JEp[BHAdE 3d & dsdstcliststp dzj dzdeds W Iz
BOIj o Bz dets dMT 8Bz Lii@le!ste € &zOMIsj tedefe s ¢
HdMY j eidetee Odzd ud M$ ©dfl44k @ fdd o SftaafjlsHjodRite d Is § dz! dets  d
L dzj ClstetsH HBY sdzded Isd dz' dz" o3 Mmdzts J2a3149] § &6 gzl y glzdede I d
sBtcOL 5d3 BOIS] ted Odzr Bseclzls BT Is! i Wets[Isidg L detf jdf" Is tead
EMstes RRp OsySd, BasSdafhaydy dzibni ddl46.( 1 ROB U] ¢
CGOLO d otuMisfiddsdB OCIsj tod QUE8],dz' i Il4f .sHE.to" Isd W

1 Of tod A3 to, Kirakcitced misl§48] 8 " dzd ff sdzlz yjdx@ls j s QO dz'j

CdzOMmis j tedzr 7 [{MosklLdlj(E fg OPOPH, n = 2i; OOCGHsPPh, n = 44,
L dzj ClstetsW tstej Isd wd mShyls § &e@alzjidgd dedz’ frdzOdp® d dz" f-sC tor
Sdzso Odzs f etsH § d3ts dzfiisl@siztzts 9 O dz® Is | to d Goddzls d B O Msg devd Ol
Mo 52 fjlicadfL) § to ] Wit atidlr ¢ ] dpdd HlsAq dbpsRdzelz'6 O , dzdg -~ OCIsd
d dzc dBjdige tc OL s Odzed J B d tsijdsjtelgsdk’ jd sBlzddE{fhudsitdyt@ ¢ tcOcC
B OC Is jStAdrdusd E. Faecalis (Enterococcus faecalis © IsOC )y j GCtcOBBIs s
aeruginosad E. coli dzO@ f tso j.toD&E s dsB tc OL 53, Hf Qeddda’ dgj ¢ daslg jd
Hdzw tOLtOBEIsCd Mo jlksOCIsdoadikzj di3" » OdzlsdB OC Isj
BjHIdYqdzmCda dLHjdd2 dsEdifsrowPPtor s] sid BE A/
Mo jls®O, ftojtsBOLEZWY jets o C tcOfmlddr Pdzdnp jdgs dsdddziL ipy
Byl (it cdO@d dts?2 Cdyj dzlsteOydd € dc
LiIsd isdetsc ¥ Iz daf iz fisleigRatipdatz’ j M sdz' L s Olg MCaf 7 ¢ @ WDJshyl
CdMmMAzstetsH O d dzd -dAzugPds deljs® ts UNFAj Is ©.



47

("d BHdddB ddisjtej Mde" &3 fted di3j tetsds W o dzv b IsfV
dsHdHdsEts C d&zOMmisj todesets  C s 3 dip/H8) [@47]. 1idzHdelz ) yd Ctatts2o
HOdzdzts 3 BOIs j ted Odzy Mdzzy JEA®, CREEBGRS BiRFBSHI  fpf § B
O dzs i d dzipw € dzO g Lef{ttAo e}l 6].C ts dpth drjsTe T tsls dgj ytote sy j
dz0dzj M j ded v Bisdzj € etdle]” B @M stc@ o P{ DA d ' OWS lsizs t& jd
L OBP# Is iy WHOelD ¢ O dzHs B tc O L ts o[{dadi}] 4(§20)]iH-O dzO@ f ts9 | tor dal
Misjy C zO. 1 Olsj d3 { iz ¥ dptzlis'd O gz @z s § Gzfs j Ho Odzj I
250450Au o shjaspdzd yuOMO, o tjLbEd O] Y S8 ¢ ¢
fl tsBKOL 59 OMaOD MR:SfT MNP dzj ¢ d s DB dzadBBPtcd Isj BY J 6O
250Auf s MAtsHdls  sSdzdzgOW Mkzdz' Wizted L g%V 1< soBiAmisjj dec
sOCdds tsBteOL BB fdzj deC d d MY sdz' NHeo Odzyf dzts 1€ ©OYQ 1 E
GOl j ed Odz, fMoslgtaM00]iHD, fted Y OiFRH@E®R] E sd3dz0ls
s B J 6Olzte] ©jOcdiokzjbdEOS N cfesngzifHop
Isj B j cOlAmE ] ORBPY de@ o § @d y N0 fiy o Istcd t©OL O,
Csdzo j eid WV f sddizd fo@®odifHuzd € O p

[ jltsH 1 dzj CltetsW st Is d yu ant€ dzve jsls  tsdOa terjgs@izeieli Fupdftis
wyj2¢d. Jtd hts2 9C &OH o HOddzRenats dz0 st H jo dA)
B dz ftesHj B3sdzmistcdtctso Odz § SlIsj dzgydOdz tsSCIsOL Hied yd
O ¢ Is dro Was a3t tsElpndzlszdz) Y dz'§ 425,22,129] v O¢ Qo lststcOd3 kzH Odzt
StcOdzy jdRj LIS sted MisT § WislstsOdatsH T d Wekts¢OlstHT
SHdStesH dZ n O B3tsBsf{Mp sle}l 6] ftlts jlodzj € IstoctsH ' ) Isdp@FE® M dats
fsCter BB Ni O MoslkpRlllshbesgdailsseo dzj dzdzr | I1sOC d &
f tetsH J d3ts dzfn et q) tets[pyhicizff C Isd o detsfylsd W slssftcj sBtcOL 59O
WYJHE 398 %MtcOo dzj dzd § te Y dikly &5 H RIS tsdes'ds € B o3t aiay F
HOdz! dzj 2h jJ2 tcOBBls] Oolttz] St ddPg isOEmt { iptsdzds,
ZzO0 tMhdatso | C dzOMmls j [éMintE &l HH-0)],ts BZftsdrjteCCM Az ¥ h j ¢ s MW s
Ldzj SlstetsW stej Isd uj G§[Maeds}e]ls ) @ H jdeghkiMsOc tsdi s & n 22 n O
Hdzs? C &zOMlsjtedesets St dzj SMO o H Odzdzets? T fipek figfls jdo3
L dzj Clstetsdz |z¥ hafjjdpjdaizdstds ¢ s difslfs fjto desw Is eets s dz
ftoslsdo st sdztsy dz' ¢ d2OdzjcDls Ay siAf BT Is s cNB@ HJT telsdk] C(Is to
(ZnO/ZnO:Al) . 1 sdzlz yJ dzdzf % ts HsiBdgszfylsye d tots o O dz 3 IdgCgidSls J
HIHds?2 " OtOClsjtedmMdfHS &Mt e d deseh o) nsMdigad ydzr d3 i

¢ dzO dzd Lod W izims f d M O dzdz" j iy HfsSo GoLdAly !, , ylsts dzO
cOLtcOBSIsOdets gdetsy J Mlso s tOL dzestsBtcOL dz" n d3J IstsH
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MsHjtey O dR ©CkOt Hisd Ui MSdj S d&zOfmls | todzrojH OUzegRY dz
sBL Ste] s dztBor deis 2 HQCAxQ ddzlstf to | o dskoftf JRIFHE oy j Hetititttel, Tzl ts
MsMlsQodzv jIs Istsdzr ¢t yOMmls: sls tBh jets yYydimdzO o
BOI jtedOdzso MYy sdz' Lz lsmw o MisC 51 i3 Md tsdadzr §
dzd ¢ OdzH Od3d d dzd dzd ¢ @ dzrO@ ddzfs,H J B sy e d'Isdzd ) W 2 dz€ y
BOIsted yr .

J Y J dzts dz, dzOB dz¢ H Oj Ismw sBh OW Isj dzH § dzyd w €
ftej HSlsotecON jdzgds G dHtetsdzdL O € dzOfMlsj todesets € s dz,
BOIsted yr fsfmdzi o Cdzs yjdedw o dzhf tsdf mdfodddgdiffO. ¢
BOjtedOzO © otHdts?2 MtejHj YOMlsts daj EkEZHOJIlsMmw
Cdstf dzj € MO, sfmtse j dedets JMdzd BiyHE CodBRfdzj Mg
9LOddBH | 2MIse d?2. s I3z ¥ J GHatHT , d3f sz t€ @LOL
(BsHJW S OYydw odzgj "dedrm dzdc OdzH s  dzgzd tc F 1Ofigdyid 1dds f
dL dijodgisW W j Clsdo deffipigd @ diswodzj dzgdvw desor n 3 - Odzd 1
BiyHE SoBfdjShd Id MdROFF, 2 SSEHO ctslstsalzs
BsHIW Jdygwbhlsj tede” i3 ¢ s dzj S Msds, J Ml tdms of
R L ftoj daslzh j milse slsH j dz dz' = Bj stsH s sy dzts s
BsHdWdSOyYydd Stdifdj SMHModkdd ftojHo Otedlsj dzi dets fd d
sOCN] EkMlsOdsse dzj dzed j H B e hdgl dz) MW 3] Y Bhsazd di3j s
i3 dzj $MO o ftsdddjtedL Oydd f dBdsdj tesd, Ukt
¢ GdHtesddLk J MtoitOdj dzds  BdMid sdzdzr 7 fyo 52
o 64 d3j dad .

14. ) OCdzs yJ ded §

Rizlsj e ¢ COL HdgdURZOE | fte detsag d & w3y dzj $ MOd3
CsHisds oMy Btsdz! M j tcOMmisj s, IsO¢ COC Bded Wwo
fted S zOHdz" = ftodd3j dedi dzed?2 o9 dHE B fiasd d&kEis] dafiB tsds
o dHJ B2 ts B dzO,M Is W AcCC taBPIRidE Rsted® M d v otsLBEYHOj d&BC
dimstsydedCOdsd d Is. H. ). lted LIstsd3, dzj SBlstste’ j 5
sMisOs IsmMw dzgj Hts CtsdeyO dJLEyjdedegr 3. 1 4 Md3silstew
Bdetsy j Mlsots fsHAaBHIS § f sdzlz yjtstad,s fif tizrigC tapd @&hdapriz! &
Ctdf dzj S dBsdzdBHj &2O. J1td hddzmlsets (Isdn d3j stst
sded O tcOodzj dz@ dzO MlsOBddzdL Oy ZOBHRY g &HO -
ylsts o YdzEyOj ' 7 Ctdzj ydz & fteHEZC IOATHC IsAh
YOfmls fiuztfts f sdzeztbiists dzd L 59 Odzde’ & dejsIeEION to 2]y Bipls ff t Jiz
MCOLTr 90 Ismw dzO Wk dz€ yd s dzOulz' wids 2 ¢ D s kRS m(© s GO |
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dzj 2 IstcOdz! dz" §J d dz fn) Istf yddatstsdrHsts t& dzd L 59 O dzdz™ | C sz dzj
f sHO gl HOdz! dzj 2h J 3k e dHEtsdzdL &z, Yylsts dBsy jIs d tsB
f sl dj MtsjHddzej dzedvw wodzwe Isipw EZHtsBdZr d3d 5B |
GO j ted Odzse dzO dn BMdetse j .

RIMAtsHWw dL ofmMjcts o Wdijfjs Of Oulzadatsedstsj dL zyj da
sfgMédr Mots2MmMlse Of CIOL HteduyudiMSdr dSHJdH R
sOCy ] ©OLtOBBISCO cdHtesddsduyi MSd MisOB ddz dz' =
H J dz wodzwe Isfpw OCIskzOdz dzn d&3d L OH Oyozd, dimaSHW
LOHOY] , c@mp®o dy datlazQo j ¢l o jH jdzedj €.
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2. CsultRrRIC1LUVO[?P1dC Yduu?

2.1. RfMatHdzr | tjOcjdalsr d dqLd3jtedlsjdz' dzr § 1 ted

(BusN)2[{Mo6lg}Le] (L = NOs, OTs) d [{Moslg}(r { & []INO3)s B ' diidts dzlz yffj =iz
34 Is =OidgsSy o fij Gogadfd5,51,54] Il mi tj0OClsder slsdztsyw Isfpw €
ftcdsBtcjlsjdz ©® Sigma Aldrich &t o Al fa Aes

t 4 dzls desistelz € Isz tedz't 2 dzlodizOdEfipistelz € Is iz tg dzr 2 O dzO dz
i ctso tsuapdzdO o Is s GZRHsAWytg GE I© & Byyke-tdonius X8 Apex d Bruker D8
VENTURE, s ffdzOf Rtdziadzls 6 j dztso MC 52  [stedRBE gs(Ra fip dQj, pidz1yQj 7
dmf sdz' | decO@dzed Is ts 9 5 ARO IsdiftiEiEis ~1tbBO s

t Jdgse j detscteOW duiMSdj) sgfmmMizasp Oded ff ¥ taO Cdig]ts ¢
f sdzz yJ dzH d Wde@ ¢ © 6 &inmadzu XRB7000 d Philips PW 1820/1710 f
dMmf sdz' L s @fladgeeiy CdzckKw , OV dlstsotse s didztsn tes OIS
MisOdzH Otels O.

Cdzj d@3gj dzlsdz" 2 € @ie@iedels dzr 2 @ OdZOdzdL fHtoso sHJdzd dz
EA3000 EIl emental Analyzer. GCdzjtcetsHdmMj@nd s
9" f sdzdgw dzd dzO Hrlialled@op ISEMIT N 3cGf Gn@BrGkerCQEIANTAX 70 EDS,
tcjLEzdz IsOIsT ftcj HMIsOo dzv dzd € O¢ f)ts s lHddRY | SatfQ My Ids) Wt
Cod3f dzj Slgizsmdlsj dzv dzOW fscted h datsmls d34 BsHSJHIOY O Tz
disdzd B HJj dzO o tGdf@lg HigfOdDr~ M) Y-sdgch g s ddetsxBddgy j ¢ Is
d dzH &z € dnhovdzt® dzdzts A RO RBEZD MY j Clstesd3j Istcj -6600r mo
tcOMfr dzdlsj dz! dets? C OB tes?2 yYydS dzsdedetsets Isdf © d teC

ROZW tcOC tcOMdzOv Mmrjshftp € st v .H ADIOOLMERE I 4 G
HZWsB tcOL ytse o odH]j IsOBdzj stsWMif Castotisdlgy lstiedg VERJ'E

v todisctcOo d d3d Isted wil iplafs® tc@de@adizf Uus.ted yd M d2 0OdzO
d&z@ tcd B Segr mo Mi crobal ance TG 209 F1 1lris (NI
Hs 300 AsmEdgd zB¢ Eigad ol s sAy /Bjdedrdv (30 d&dz

Cdz Clstetsdzder | MY j Slstfrdzj § s tetdebiz] ged inf j CIster i s
oBHd » WW@fgHleg ctso Odzd dzO MY J ColsiteftOdf JOIs tdSRBH] A Ri0
dzedze ff j CSlstor sflsduyj MStse s Higdh }tzn rddds ¢ (e KB ue Pz dzdt
Csd3dzOIlsdats? Isj B j tOlskztej dzO MmYigNIIsRe ts3VisUslts df Gs,te j iy &
dqdzlsj ctedtelzs h j 2 MW j es2, d otmftesdLiplisdeq@fy o
sftcd H dzJ ded W i IsdiuQtfmEjth2] dzozt @ d desBde®@Ldg@E o  sMistcts
L 0o d fd dsstfsls (MBS YW dydjdels § 56 dzsEdfef B fBOw d
ftewdsr m i vy = @ HOjl L dOyjdedw E
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[ & &3 dzj My dalsdz" j  wdCLitipitdg)jSdisddvte ts o O dzdz™ J MmyjSiste
f sozizyd dz dz0 MmtijbCas tedsazy ilsmecj Y\Hom FIl uorol og 3
Vslssdzso PAD7 MCH slstskdidesy dIsj dzj 3 R2658 d € fMmJ dat
d dqidf zdz' Mdesets Hj 2 Mise dW¥p Odasisly tsdzisis dz™ F SHREOMZf digd
i sdzlz yJ dzr M dmhf sdz' L 59 Oderd j3d3Qudntpli.tcIs@ fndgp @O Fy di
dz¢ B dzj Myj deydd s tej H jrophizRdn | desdzOfkH difg Yde j 67 o dat
gL dizzyjddw (450 JlIs) Hdv LOfdmd Mmfj Slstetseo dz¢ d3d
d &3¢ z dzR2(Mmifdts dzdzOw h dted dzO dzO [z tets8 dzjf3¢ ) is detsiVd dar I©)fodf |
Cddzgj sduyuj mMe&dr Stedeor s LOLkzAOddWw dz¢t i3ddzj Myg dzyd c
LOIEzr Odzdw dz6 d3sd dzj mMyj dzydd B" dzd My sz’ L 59-O0dz”
Cotete ] dzdtotso Odzgdg' 2 MyvY s tsHddesyde 7 Wislstsdetso ) .

22. 1 dzkyjddj ¢ dzOMmlsjteder 1 Stk dzj C Mse

2.2.1. u d dzld{Masls}(H20)s(OH)2](NO3)2L. 328 ([M] 2*-NO3)

(BusN)2[{ Moslg}(NO3)s) (100 36, @ mbGdeds tcazdz® 62%6) 1 Gs Qaifdz)dz
ZO G tdgdeH®6 56 A 1 sdzz yj dedz’ 2 tOMisd tistis H Y § tz' listg ©F @ dfdf
tcOMlso stc® HB OO disfdseo scts HBPH@ ' ( 5 G sdgizp O dzd
(10 oBdz) d Mmkh ddzd dzO o tsL H WB/|j= 6l:r SKB HR: 'Sy HNO0s) d3E  (
i1384. [tdtsCttdMmisOdzdz, ftodetsHdz 2 Hddzv to]lfdidslsjjdizts
Bj Hdzj dedets?2 H AW W sL d f qrHed! |9 d det©dris o 400 d@ttsdd3tf. dzj € i ©

2.2.2. 4 d dzld{Masls}(H20)4(OH)2](OTs)22H20 ([M] 2*-OTSs)

g ddzlsd L HOdzdzts G 5 Mtsi Hddzj ded W ftoesdL o tsHddz
(BusN)2[{Mo6lg}(OTs)s)) (100 die, 0, 032 dBRsdz' ) § sd&3jh Odzqd
fted 65 Aw HB tcOMsOsfcthdddyj dgddz@m Istg &iPls ol tsts H ¥ § e
tcj OCydd orHjdvdzd dqL tw©OMmMlsotstc® HtsSB Oo dzHdedPOpAE " d
ftetsdzr 9 Odzd OyJ K sdgdzd (zif 0 dz@dz)p BAAFEEBIVG. ¢ 1 & Moll/B+H
6:81,8 R s (KBr, i th): 3.{SOy) i 1259; 3(SOy) 7 1153;3(SO) i 997.[ sdzets ¢ tod Mls O
ftedeHd 2 HdzW toj dzlscj desmistczCIskztcdzsse s OdzOdzd L C
o SH dzets G 5 CetOdplsdzjsGciPO f tod € sdBAZOIsdzs? Isj B j cOlskztej

2.2.3. b d dzls j L[{Moslg}(H20)4(OH)2]((PhO)2PO2)2l6H0L. 2 Et OH L2RAHP h O)
([M] 2*-OPO(OPhY)

[{ Moslg}(H20)4(OH)2](NOs)2 ( 100 (o {ci 0,055 Bd3ts dz' ) to (
HdMilsd dzdzd te s 9. O dzgdEERj dy, S HY § s dzlz y j dzdztREE@HPAEHD fry(Islo 3sGe Iz d3
0, 55 mdiss@m)sods tclj lslzizdQlsdatsdi 0L B SC ) ¢t tslsdetsh
tejLEzd sOIsj MteOL & o" f OH O Istj tda@idmIGjte © 2 § s dgf
[{ Moelg}( H20)4(OH)2]((PhO2PCy)2L6H20L RtOHL: PHOPO:H. l csHEZCIs1 9 O HT
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ftlets o OkdH ® BHERR] sdsdzs B  Mih d dzd dz® o 5L CHE: .
Mo/l/IP = 6:8,2.3,7 [ sdets€ tod fls O dzdz, ftoed ¢ sHda 2 H dzw tc j dz
9" tcOM d o O dzddzCithy distsi Kdliimfily 0 stotso toj Oc j dzlstsfy # J tgh.lp ¢ 9z? ¢

2.2.4. u d dzld{Mpslg}(H20)2(OH)4] HZD ([M]°-h2)

[{ Moelg}(H20)4(OH)2J(NO3)2. 320 ( 150 d&3e, 0, 08 dzd3ts dz' )dztste @i ls
LIsOdtsdzO0 ddzd o TMesj st tkBtzisddd f (f @ELdf j toj d&3j " d :
HsBOQodzw dzd 1 d3dz 2, BHs, o tpls tHziSt tisd detOHNdEdets 6 ® dzj d3j H C
sMOHCO. (4 O0Sydidadzlze Mmd3jim’ 1l 20 judQfigitgion.d o [ODH S ISt
Ho OYH' Htosds" e Odzd Oyjlstsdetsds (10 dBdz) d Mmkh ddzd
1 IsOdetsdz@ d 70 e (66 %) H dz"Mo/l frrd3j 15 d 8 .4 Is @ dgts da
tcj dzlsc j desW OL ts9 56 tf 5 dzzOdgQigded L20 fstesh ¢ Mssls ¢
[{ Moslg}( H20)2(OH)4] IHZD.

2.25. o d dzld{Mpels}(H20)2(OH)4] LH2Q ([M]°-h12)

v ddzlsjL H Odzdzts G 15 C dzOfls j todzts G s Csdstf dzj € MO
[{ Moelg}( H20)4(OH)2](NOs)2L 1320, 0] Is © C[HMpsls}(Id L © Js]J(NO3)s 1 ts s H dats 2
d3J Is s H d § Maslgh(H20)4(OH)2](NOs)2b 8.0 (150 (o {c 0, 0§ dzd o3d
{Moslg}(r f & Js](NO3)2(1 50 0@tzdzsts deO)fnlso stow Do L Disgsdg HtsB O:
ddz 2, 5% o SH dHEE 5] tis@Agls|g Hada® 2  dslisldndz' O o t©OQHGAs easdiy j2 Y
st HHedzs osMmislkz CtOMmdzr = € tod Ml filgkzis € tcdd@n Is O dizilzd
ftosHEZCI BIsHj &Y dzd s ttOMssstt® Hj $ Odzs®n dioid ,
Oyjbssdesds (10 dBdz) d Mmkhddzd o btfjldisL BEzRq.
Mtstslse j Is.fls & j tatits = 6: 8. RL Ctod Mls Odzdzd yj MS sE 5
Bedets S ed MisOdzdz, HftedesHdz 2 HdzW 6] dzlsc j desistelz € sk

2.2.6. # d dzld{Mpels}(H20)2(OH)4] LH2@ ([M]°-h14)

[{Mo6lgl(H20)(OH)s] L Q@ @00 BEH BRSSP o Bj " ®edfdH.0O d L Olsj o
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v jClste dLd&zEzyjddwy ftod tey 11, 2 5Htidz 1cd4Has yfj
138 fth 1 sfpdzj Hizs h fmdzed % § dzd J o ftodo tSH
o' MsC st dzj oG jIsduj MS 2 Mo afdipdrjjizs § gdz 16 3 d
9C ZOHO ( dpBEO )L B8 %OHWEOCY ] 9C dzOH O fEHEzOo L0 &v {
1 sMesd Sk kEdgjde M jdedj to1 O tedtstdts § tf BctsGLssz]q
L dzj Clotetsdzs OC Yy f Is tsofs ' Ad3ts M3tietiz) CflAcof H fHsodgts ) f fteo © jyls
or Mt dzgjtec jlsdujMSdy Sl sdzj dzls' Isj fpdzs o
b dOdsedydets fMjBw ftosweodzWwdzd S tsizf sdzj dalst d o
l od &3 yOlsj dz' dzs, yYbts &BOSMddBzd3r ofjnm yjlsr tjn
offj dimfmdzj Hso Odagdz" 7 LHjM! MsjHddzj dz2d?2 o Iso jtoH TS

sOCddB BBEOL 5, B dz@ fd&zkzyj O fmjtdw
[{ Moelg}(H20)6(OH)]*Y (y = 0, 2d dzd). 1 dzd L S dH2 O ditis fifls Ohptstf & otz ded 6
qLEydls! oddwddj bfOCteoCd (4 dsldshlsdé]&ddflo d
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i tsc dzts hfj digdigjls s dz¥ 3k dpjtdpydfjdzysisc e s, ¢ OL Odz YJ s toj r
dz¢ 3d dzj Myd deydd ¢ zOfls jsteftfo , dzdictOcfiay jods s OC  Isf dzts k
ssd € dz0 fjteor j Ho j C s sdzj dzls ' tc O )t
(o' MBSl dzjteejIsdyj MEs2) yoOfmsd MfjSlttd, o It
Codf sdgj dels'™ tsilsOs smw  dgj dL d3j dede’ d3q . ) te3f alas v § Isizc
Fojdduyjdds o9¢zO0BOdR) ek ypHhs? St dfcydsjddslczd, s
oj ddyddds o¢dOHO (ftd Jjj dOEHtEGgddw@daY ) st
Csdzduj Mo O 1 dzj S lstetsdzts OCay j # s t5 s flzis g wzEOEZE s&z o j
9CZOHO fjtto’ 7 .HozHO SvhaplfpdmpizsmHo dek BOCH)d Bz
fnd des 5B &zOMistss M ijfkizS sEB®j dzd y j daed ® d dzls § dgnd dsda€ fr
Fojdzdyjddsr CoOdzlstsotsets or ansHO dl offpy ¥ dad y ptefjL
{56 dzsh jdadj € dzOfmlsjtetse odzdW jls Isuskaf dg 18 ¢ Ofdmi
CotsteHddOydd Bd M jets Ctddyj flse®f diddj€ BEts dztgO §
Mz y0j ©OMMKEOktedes Oj 3.6t Mj Bj2Mlss O C i dzj ¢ ML

1l &ZOGtsH OteW mMotsdds fteddid yolsjdz: dzr &3 wsfIlsdyd M¢
WslstslsOB ddz dzgsfls! , " dtesSd?2 HJOfOLGd §s6dashj
dzdg) o dzdL CSEHy 1,72 dz®yj dz)f v BClOL HiedyuijMSdj § dzOfls
ftoddsd dzj defilso g ©O@OYgelstso HdzWv dz8 di3d dzj My dzls@E jrdzlslsj
Hdzv Bdto dL zZOdzd L Oy - jCdidy tstes'S) ,d FistdridgiwRdz" = W Ud .
oL By dets?2 B d&ZOMIs: ¥ dn ftoddgjdeg dedw Wodzw jlsfqw W

Ifjteor j WishtsSObOoddldyj M dgdfine s fifdsee Od3 st ofseO-
ftosH j BsdzMistcdteso Odzr o 2012 GdBred(Xa)efzPL8, 136 d d3sj @Sy ¢
B' dzs f 5C OL Odets, vybts t©OLddyde j bdfr &Ojted Oo0
WslssC OlOdzdlsdyj MS sd3 2 §18 fiffints @udakzs iz wEffap]. o J H Odzdz
HdfMfj tols OyafCBdiEdsg? dLEzyj dz0 WisltsSOkOoddlsdyj s ow
dtsHdHA A C dzOMls j todz A Cod3f dzj S Mtso Bts dzd BRH j iz
[{Moslg}(NO3)e]? d [{Moels} ( 1 § €lY,) dzOdzinfnj dzdz ddziHtaflo CheBiz (2
HdSSMdH M kO gzamisloty didtasj dzdz” § tej L Zdz IsOBGRL64kd B d
[165].

32. [ OljtedOdzr dzO0 tfmdetsej BNNS d ¢ dzOfmlsj tedz 7
14 $MOG tsdeOdz! dz' 2h-Bgd Is teiaf Hf | gyt Qs ddgQis doif @p ¥ 4 2
or M2 bjte®kduyujMSs?2 d AdRkduj MSs?2 MlsOsdd dats
VAH ARz, O OCy | Myshmoedsfisd + W% ,jClsde dzts o
dr tj Ctsdi3BddzOYBIN .0 [a®OLS diMhtsHds?2 Wottdy o]
ddzj elsdz" 2, cGdHEBYWBd 2 BOjtwedOd 1l BOEs?2 f ds!
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CodBRf sL dIlsOBB dzjlalRf sy dzgs bEfmf jhdes o] SHESdZ] Is!
ftse jterndizsie Of tes gedey ¢ Gz Otc | f o dzfffils j edetse s € s
1 51 sk Odzdzts?2 tc OB tsls jh-BeN, dz {fdidhjfHtsod® ta ddso j itz ddls Y Is &5 tc O
ftcdotsHdIls ¢ ctdtscosdilodflaiaclz i f tso j ton dzsmisd, Y
HdMY jestist | dg@ls todbupr gf M 28&as)C d L OCtej §f dzj ded®  d3tsdzj
Csfif dzj €MO. 1 HOdz' dzgj 2 "h-BNp lE3sH g Wt Byt tcd@NQEdsiz” v ¢

3.2.1. ) tsdziz uj dzd j

[ Otcd BN HtcjHO OB EBHP&OHBBG @OdzdOoHsE ¢ dzOo § § tod
cOL tcOB 5ls Odzdzts B3z [15@| O dzf PzagP b s lBsyj HEZtO § S5L 9 5z
BNNS Issdzh ddzs?2 Ht dzj MSsdzr S dr Mdzsjo Ji6fgoj vz
(t dMRIBE D), ted MtsmteOdzj dedd € ted fls-Bdtdzq 1 i Bz s C s |

20 nm

{ dME2BEDE0Cs]j tdhmisdS O Sel®L HOEBNNEIY Al ) Bf , ¢
Bl sdsedy I di isw st cig@psd” SsddsdHds2 HdMnYfj shd
ZOL jtedets? stsySd ESOL' 0 0OF b tz0f tc ©f iy O Y-atiasi 3 dgd 3 sOP M ls

1 s dzlz Y j WSy s & s Ols szOtsdn dzs BNNS d € dzOfyls j 16 detesdf iz § i)
[{ Moslg}(H20)2(OH)4] nHO L OC dzt yOg sy H totsdzofL Jsitu Mmtsj H d dzj dzo
(BwN)2[{ Moslg}(NOz)s] 1)  dzO Bdf czCGrgstfts’ o f o Mz s fls o  BNN&OIs to
Oyjlsdg {lstsd, Mdhmsjkz §cHBE EEOREE" I do'OE Q L et
BOted yu ydlsr s 0w, ylst § tcdipiishlsdcl j O yg sis@0 § dzC
ftojlsjtef joOjls cdHtesddL W skt tdhte's 000 dAILjod® chpftfidst
mdsj Md B' dz@ {fisididayj dz eBNMNSL g ts»® 1, 3,Cdz6Mmisg to
(BusaN)2[{Mo 6lg}(NO3)s]  dzOBNMS). } sdzlz yj dzdzr | tBteOL yr d d3j dzd
UlssC OL " 9 0j s dz® kM jh desjy oG dzs yjdedj S zOMmlsj tedzts
[ v MeOodzj dzgd™ WsksCOOddsdyjmMSdn Mo Mls:
fddals j L qietso Odz dzj 2 IstcOdz dats L Otew y j dzdz’ 2 [Mi$@zBEASO L
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flsid3 SlsMisOdo Odzd W (BiauR)ff[MosksH(NOs)s]Cots Ay jIsSipigy . v J to
zOB dzt HOJj Ishdzd §f sz Stc©O, O GMOYHjdd] FttsHEC
ki Mwv yo. Il sdzzyd dzdz" 2 stesh 5C Jtosdz o Odzd ®BYJ Ists
Mtsd v ddgjoaflgc j dzts O BefesifipisQ o jee'tsdz ftoj HY sdztsy J dz2 d My
OdzOdzd L OMo(l € 6:8)-utcj Hdzd 2 tOL d&3j &6 YOMIsdy ¢ sdzlz yJ da
90N20dzdt  fy zldzE

322. [ steWsdzsedw d MtsfilsOs

utSHJ oy Odzd § od3tstfiay dzlr \ Jaadz’ - s fdgiisHgdtslH ©® O 6 dp Crau ]
(vOB@J.YORMAatsHY dL oy dzdzr = HOdzdz" », MtsHJ t6°
s dMmMrsSHb@Ses MtstSlsdesh jdzdv St sdzj dzZlstse o Md dzls

v OB dg yo
[ Odzdz" j-0 R &1 R-BRINS

NnutsH j o) Doaf@mflu sH j oy Odethlj, { dydztosz})(cBNNS)?

1 2,0 0,0347

3 7,7 0,1419

5 3,4 0,0599

ltodh = 13 dMmtsHjtey Odaed | BsdzdBHjd2ZO ©® tBOL YC

Cdeyj dzsteOydd € dzOMmlsjtetse o s 5B dzxi20 B filpd i B Is f
fded % j ded ] MtsH jtey OdedW BwsdzdBHJ dzO, ybts EZS[MPOr 9 O]
Clstsls +WWjiCl r-sttsh tf moduffidysiza, o toisdat) dfis o dzj dz ¢ O¢
d IbjtesHddzoddud Ms¢dhid § tsdst dzgd@udyiE{Mo ol H(NDis)e] tseizd L
tc Ofls Oty SststegOH Mis O df ey iz 2 Slstster 2 By dots. 6 OL
1 jtco OW MmilsOHdM dzOdgg tzap gzt ) vWs'dfts DjdfHtsEO O o I ¥ (
fsfdzj yYjet YOMmls! dBsdjSkzd oBr' Cldlf el ts defstezed
ftotslsj COsls Br Mstets, d dsekzls Brls! f OtOdzdzj dz' d
cOMmlse stod 3" 7 YOMmIs d ydzisS suUs@dgj Mjj dalzr T tsdejsteds s d Is
dzj b OMlis e tsted o3 M ([fVis dgf HED)ACH)A] [1H20) (6 j 34 yd d

[{Mo 6lg}(NO3)s]?' + Hz0 <> [{Mo ¢lg} (H20)(NOg)]' 2™ + NO3 L)
[{Mo 6lg} (H20)(NOs)e]' #* < [{M0 6lg} (H20)y (OH),(NOs)e]' 2> + H*  (2)
[{Mo 6lsg} (H2O0)(NO3)s]' ** ¥ [{ Moslg}( H20)2(OH)4] rH-0 ©)
[{Mo 6lg} (H20)xy(OH),(NOs)ex]' ¥ Y [{ Moglg}( H20)2(OH)4] riH20 (4)

Il MmMizzyoj o' Miss BN [{(MpEg(YA)Y] dzdbYes tcOMmiIse stcy C
LOCdz¢ ydilsjdz dgf §j| MsOHdd cedHtetsdzdL © ddedBdtelzs Is
9" Ho d dzlz Is ! Ho O  tefjjHifosdas,y J tdefs. 3B jls BT Is! e
Csdzyj deste Oy j 2  entOzde & g dnddj. dzlslOn fted B ' o 51
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ftesyd MNse0,c dsitec@EzPdaQ ffyls o g dzd ¢ AdgH G sas B § P @O &) -
toj OC Yy n distster 7, s iy fHtg fadtg® &z o j dzd yj dzd ¥ € 5k
fno se s HidetsOs 5 tslsdesh jdzgds ¢ BNh j2 Ctsdayj delsteOyc
tOMbsotstej, Isj d3 LhPOdesy J Md3jl ) AERQdftsc f ydzetsd §
dz0B dz¢ H O dzts M[54], 9 deaQpdeds\yj dzd j Ctdzyg delsteOyYdd [
fded 3 § dzd ¥ MC o Eiplakl dMOHiEO% dzd 1. )

[sftdddlsjd d j HOdd j t Mitfls0s j, { Ok QL d ]
fodEsh s 1C[/Cr24. (t dikzdst

t dMEzaEs € [/ 1t ifsB Oy j dzad v 5B 16O LBYNSNDS BNB\BSINK @, K [6) |,

I Mmdzz v O], s jet@y @ftze@igds Pt ¢ s dgifQBjdR5fiH, O B § ©OL o3
MM Cosvt dests dzj ME sdz € d A Mtsls J d24 BRz@zts dijdstistdst®n s (
Moslse jdsils aldg cz BNNBIA( T O dzs® dL sBtcOy j d2dB = 1
F) Bbyjlsdzdets odHdts, yltt e jtendesmils: BNNS -
Mo d |, ubt §Okbyjcey Oy Cdfj @jidzls 3 DG (R fnlz Gz
ftoddztsy j ded ) . ClsO f dzj dz€ O, 9 j oW s dats, W dzw jIs
fstesh CO fCOLT 908l Issd C5 toj- Bk CHIPY | Sl to§ tod
o' Mt MisH | tex Odzd d 2Bs bizd € 5 BzBR NI M dipisE s I
MotsBtsHdzs?2 (ftseo jtorndetsMmisd dBOLtcdy® BNNS, {§thmetd
dedL S5 (20 MmMzdg iz dztsek htdd dztsy 4 dzd d ) . 4 BMNSCE 52
Bsdzr h OW yOfls! fseojtorndzsMisd BNNS $6t6GrClds@R] g
(t de&gR4z, Fd t d fjkSdes § ted dztsy j dzd ) .
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I fMfjClstc] BYNPIIOBMMS GOy Isfw & Ot OC(ISE sz’ 1 9 Of, XL ¢
OLtlsO (N1s G9BOSyJ | dc dOfis e | tshdgsik de Sy § Ods
(t dkidase ftoqdsyjddd). ) shdi SMOYHJddY ¢ d&C

dzy d L d3j dzdz" d3, sH dzOS 5, CO¢ d ®YdHOMsM! , 9 BB
C zOflsj tedzr & € tsdgf(d2j3N2Mtsto : 15dK)@ 2 OM B3 4h (16)3,2 , 133 bl ) o
(620,8 11), vyl HBCOL ' 90jls SBELOLEBO Odedj &

Cod3f sL dlstse  ff 56 OROEE d fifiz@izC 8§ d fiff Wapzis ) 4 dzd d ) . 1 5 dzt
Bsdzd B HsEEDs ftc ] dzdtelze Is fy dzdIsj tcOlskztodzr d3d H Odzdz" d3c
CdzOMmisj todz" Ms& sdgfsazdB H j 20 d ¢ dzOMmisj ®PHASIA2] te 10O d
tcdMEz2BD j f sC OL Odz" HO O HESftsdzdedIlsj dz dg' = § dzj yoO { t
d 631,0 1) opdzdL d Bfmdeseodzr = ¢ s, tsls dats W
Of dS Odzt dzr i3 2z EPERBOFBFOE s ECOL" 90jIs dzO Ists, Y
dzd ¢ OBzH tzd L O3j dzjtfas d dfOs dxtOy j dzd o j Hh j flse j dzdzd €
sB dzOMIsd Ektetsodzv Mo 3d, sts § tsdpddi3ts M as3na2E alaizts OEzT
Hsf sdzdzd Isj dz! dzf 2 HEZBdzjIs dzdL €52 Jdzlsj d2& o .dzsfylsd
fd¢d, o J oty ls dei,L dzfgy E diDfgdsicts HW tc@sMmissw dzdw Mo
oBLHj2Msadj O3 Fdz stcOL o 2C O, f sm¢ sdzr ¢ pM]%-hd dz
sB dzOtclzy do O sfpw  Issdz! C 51 Bds tsfigc d ety Jl dzd d ) (.t @ datsy
BNNS dzOB dz¢ H Odzd ! stsdzs €5 Ols By ( QLGRS 15 dzts
ECOLT 90jl dzO { tsdzdatsyjo Lz DEay) gy g GUzd@tifs]c tsN O s.d3 dzj
s0Cdd3 BBKLOL 53, t AC udzddgjts off fwjoypgfvtidsy i MAYE~ oL Od
C dzOMlis j to dz S LA @Df thzgl yjudsts bk € QLerts@pls fndeGsg tc OL 59 O
MmMdzOB " 7 Isdftse oL OddsH]|2MIse d?2

324, 1 B dztsh j dad J BEBININGS Ddztdse jnicH sd3 Is j dzj

1 Odzj Mjdzdjy S dzOMisj tedztscts CBOINY tfiAg € aNOH O Sf 5 1 ¢
YyoJjIsO tBtOL yoO, fds0 Is B tig@atzy Jfotd tHofm)fiHdzjdaftgiomO i Is ud m
Mo 52 Mz . RO pBNS@s8, 5)d Mt weMBSdzd dz@f  HOdzr MYy J
HgWWEZL dzse s , tsiCdlsisi@dgdivds § toj sBteOL s 9 Odzd 9 fn
dimf sdz' L 59 Oded § i3 4 zaiEl QO ¢ (2gAf &z fak d
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ZOBdz¥ HOjIsfW HE 700 deds. wdzjHizjls GlsBHBRNS, dy
[M]>h2 ftsHtsBdZ 2{¢ ) Mmkzdgs®s jhj t©OL ftHIso jteyHOJ
CoRf dzj SMO &0 Yo jtendzsmisd BNNS o VWisteddj OF
hdteddzr L Of toj " §) dedlisis juewE{d@ dzts(0E d M sdz! L tso BVAMEy 3d
dMmrtsHdtsets BNNS dzjydls L OtefdeQfmlgdfzOdsd § o e e k |
1 dzO WjEgzeg &zv ROl j-BN OB N NS  BfdedOinGh u d Is O dzdas d3ifl.2 te O d;
MIh2 (1, 7d 1 @ObdB 14 Jyj desds, ©MOYHjdzdj C zOMmls tedzts
BNNS ftedotsHdls ¢ ftwodzy dzds §tscdztsh jdedw o o dH(

325 AtkbsSOOdlsdyiMSdy dmMmdzj Hise Odad W

3251 At5C 0Odkdlsdyi MS 5] ©OLRERY jfdef] ez
fle j ot df tod i)z isENSS d d

] sdzlz yj dadz ROBNNS d © tztzd ftetslsj Misdtetse Odz
Vsl obBOWEtsg 5B dzz ufazidesdg=( 365  dzd3?d). | 1430 dzdgl 8/
LSy j ok B Mise ] RBSHjd dsets stedOddyj MS et
tcsHOdzd dgt d B desty MtcOodzgj dzdv WislssC OlOdzdIsd ud M«
yd s ow ENDB ENPO dzj 2 stcOdz dats L Otew 3 j dzde” 2 C dzOMyls
[M]%“h2 5 OC 3 j Mie @y dzj dgdtivts dAZ’udejd2 Istc O dz! dets L Otew ¥ j dzdz’ 2
C dzOMls j tedz” 2 OFC 9 OGM]HAEOEEdR® s (1738 di) & Mdz@ Mhdzse j dzj
h-BNd € dzOfyls j tc dats ¢BuN){Maglif} D Je]ipO® Z3OMMtse sd3 Mtssisdatsh
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t dmz2BEStetsj dzd § LRRBO MBI dz0 1 (

1 jtej H CONHT &3 WislssCOkOddlsdyjmMSdd 1+ S MY
o' HjtydoOdzd Y§twd GitjdihdoOddd o Isj Bdsls]
ftsteB Y ety dgdstts B 4 d s dedzts G[E67]tc Ob Edsadrj M b sc s fidsp fils & ds
ftod fomistswddsd §jttjdihdoo0ddd J tseBdwOdd Od
ptoj di3j dzad. wSBEfls! ©OL&sSYjddY Ctomdlsjdy ¢
tcOMsostc® (s Ed3jde hjdeds R OteOS Isf)lcdz@ly g O OE2
L 2Oy d{Rh BC/ fCsfdzj t©OL dzdyde' 7 otej Bj dedzr 7 ddzlsj te
udmiss?2 &Oktedyr  B-BNINS, hBNs gMEDL2y BBO-dz@dzs. CW W jCls
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v OB d& y O
WWJiClsdods § CtodmisspdzbslsBS OO d YUk M sets to
vAfne jiIsj (& = 365 des, 13 BllIs/ M
[ BOL| kowy dic

BNNS 0,012
h-BN 0,010
[M]°-h2 0,003
[M]%-dz0d 0,024
5-hBN 0.029
1-BNNS 0.042

3-BNNS 0,060
5-BNNS 0,043

H56 ZOMdets f tsdzlz yj dzdz/BRNSH BB dsls Chpefitf lsizjM]%h2
M]%dzO dzts dzj  sczdetsfyls: 86 tOL ZOE Ot Is CtwOMmdlsj @), HO
d Jdrusiks s ©o0d@25 65010 0, 003 d'! fipts Ie4j Isdgdsdr j dzdzts . ]
Edzj dz' M jded j I3 t©OL BjtcO® yYyOfmsdy otLLOMISOjls f dzts
COL dzisy § ded v WPde®EBMlsod y8 [ tOL M*h2 j, ulsp &3¢ &d o[t
L dzOydls g dz desdzslz 2o j dzd yJ dzd ¢ 2BS sStiedsmiBdss Wo @ iP dae o d
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