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tcjLkzdz sOIsse ftotso j HJ dzdzts clEs] . tc Owidd fiy 1] Btk b of
o' HjteydoOdzd fted 90AC o Isjuyjdedj 60 &g
f sdzlz yJ dzgdz’ = ) tej L Zdz IsiPustgB tc @y jdaxH Bis Sl d
Bfted HJdzj dets, Ut ©OLYMBEREZS OOtz § © e /
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1 dtoc/ [ uFelOgtea/ 1 dtoc/ 4 OMNnsDHd zZ@ @7 ot
ZOctwijp.00 N 0.3 B vOSdd tsBteOL 5d3, ¢
f sdzd d3j edzts?2 wBEZEYSd dzf Gt fwismlsolzjls |

1 © tod MB2WES jf toj HMIs Oo dfj dztB tc O G [dad | ¢Oo
BOG dzd Is dz@ d3d ZOdzs yoOfmisd yo®d3d ,5 8 salsdzs g} dzdz
¢ MC &zOH yOlsts?2é dsWsdsecdd ¢ Of Mizdzr d3ts Y «
OGtej GOIstseo dzOdzsyOMiIsd y, Yylsts MmoedHjlsj dz@ M
dz0dzj Mg dzd d ) ftetsyd MM Wistcdzd tets o Odzd W
d3j do' " jdedj t6OL d3j te Q) ISPV fpdzisits oy t) Y diefts s o O
328 ) .  sMilsOlstsydets tcOo dztsd3zj todzts tcOMY tcj H
sB sdzsy¢ § d dzls OC Is dzts 2 COf Mz dzr d ¢ Oof fy
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CteOMmdlIsj dzw dqdsj 6 Is dgjBBdz M52 fsdztsy dlsj d
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ddz IsjtodzOlsdo dets?2 MlsteOlsjedj2 o sdzkzyj da

ZOdzs yoOMmisd yodid , tcOMmh dqtow s h j 2 o tsL BBy dats
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Bdese sMdzs2 dzr 7 BRAE eS¢ @ Piddsdz@is § 14 Mjtcj B
o Cdzt yj dg@ )i ObBtctddlsde »  dzj desS (ks
MitjBtcO wOMrEEBH. NABKES yj otj i3V inf sw
sitfnd dzls § L Iz ZzOdzts yOMmisdy Mjtcj BGO f tod
fsdzd1 dzj Clstctsdzd Isdz" A CoffmMedz Wslstso sMmfls C
fj toj BV IdZSteQ0p dzO [ 1

4 f sdysh @ s tcj O¢ydd MmMjtjBtoWdzssets L J K&
MMt j dzaL dd dzOdetsyOflsdy MjtcjBtcO® M HEBMIsOI
tcOL d3j BIO|d3 [llted 1 Issds B' dzs f 5C OL Odets, yls+
2O tod o3 to, Isj OB j tc @lciste'O,ls ! dZtPdzEs ] tB] ¢ W dz tc d3
Ajdzt 8 dgOh j2 tcOBSIST BN dzs f tetsH j ditsdzfmls te c
f OlcOd3j Istc Odzd O dzs yOMmis d y M oj B.O, f
fsdzd! dzj Sbesddsd &7 SCOffMmkd, M §sdsh
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ltetsyj M fesoatsHddzd ftod ¢ tddOlsdzs?2 (25A
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tejLizdz O] tj O¢ydd dzOBdz6 HOEMW § jteo] nt
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MittijswOO] BOHYJ3BDHMBSEE YWY dOdsYONisdY,
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tcOMmMf sdzsy j dzdj ROdsyOMmMisdy MitejBtcO® dzO 5
W HO, oty a3 dzaj &3 tej ©OC ydd, Is j d96, 1RO s 2 técts(?
o jdduddd otj djdd twjoOsydd kojdaduds O
O CofMmkdzor. 1wd fwsejHjddd tj OSydd
sBtsdztys On , W sted3d tets 9 Odzdz" n dzO yofmisd
o jdduyj ddj §dash Oond { Sy fidsdiaSofdis s 4,§ - dzs
HS 30 % ,fedtintcd 3&esL dzOydlilsj dzr dz" = dL d3j dzd
[6]. 10 60 d@Bddz sBtszsyc o0 COfMmMkzd FtoOCI
Zodass dy MmJjtejsaPp. (gt " B3] Isj BYfJjOls
Mz Md HEdSBHdIs ¢ Mizh j Mise j dedets Bz i &1 jsdzd -
MBS tetsdzgdese s HJ Qf AL O H(j thfsfs.B y33fs )
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tdimzdaged B3 j BO otsMMmisOdeso dzj dedw dtsdatso
ZOdzs yoOmisdy dj sOdzdzd yj M sets Mjtej BteO
f sdzd ! dzj € Istcts dzd Is dzis[A =B @HOM I dzd.w 1 [S te 5O §
dzO d@dds d y O d3d M J te j Bdtc |, § telfdfts ditswjr dedpdaiets 2 Is
50%u) , ot B LPOEGEJS C BddeOszs? W) & j
COL dzd atiz) d34 ded d3 f oo § H | Teddsd)dely O agdfidg,: ((H
60d3d dz. - ( Wiz 4 dzdyd dzedj o B ZOMIW A MBS
dL s5B6OY jfdgdR¢ O BI@dz' MsOs o j sMisgplzfp§ 1 &
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J fndzz y O j W ts totfize dedsio @ iAo to ts dzd Is dz' A t
BIScMY j tesddlsOF COkeBtdzOkO SOd ydw o
fsdzdMisdesdzO® o sMMmlsOdase dzj dzdj OH Mstdasd tefts.
odezlsted Y8822l H jtmj[kd O] §shd ©OfNlses
COffkdr fjHmksOody jls MmMsec2 t©F 8 dkzs
ZOds yoOfMisdy &0 ftojtidshisd d oflstes]
RN sdz' Lso Odzdj o SOUJMlsej ‘biijsts OO fglfdr
VstedBdtese Oded s lstsdS 52 ftdzdi dzj S stetsdzd s dz
fjtejBteO dzO .Y listy jre'Sdizls MsEHS OL Odzts 3 Isds H Pkl
[122] . [ jtHt® GOdskzcdksotscts toj dlsc j dzso
tOL dBj 6 dzOdzs yOMmisdme Ogetz] B8 e @O NPflzgr 2z
WHjte dL COtBtdOlO ¢0O0dz ydw, o tsmdztso d
4Ow[122], yYlsts fYtsHIso jteyHOjIs MHj dzOdzdz" j o

{ MEwsSc) L B0y j dzdV dzOdesC sl 5L d Is dz' 7
COf Mzd, MY ttcdddesy Oa@aizdj &g qijfts € Otes tsd
fsddmlsdesdO (8) .

1 OlsCsdi sL dlsdz § € OYlipsdr § tpshlaH: o 6

ftsojtendatsiisd  dz@dpticy @fpld y @ dgep s dzts y € d, WE
dmf sdz? LsoOdzdj &3 WHjte L §oddmisdtotsdzO) ¢
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ZOOj th) Hdzd dzts?2 o tsdzde 532 deds d Bsh detsfyls
~10 1 Is/%m.d3 1 OB dz¥ H O dzts iy f sdzdztsj tOLtlzh j c
ZzOL jtodese s dL dzzyyg deq v .

2. 2.2 dddzsjiL BOcdkdIsd » dOdsyoOmisdy 6 f
sBtsdzcys Or fdzd! dzj SIstetsdzdIisdz » ¢
r g dG3Odzdf zdzdtetso Odedw SO MezdzOdB3d Mt
sBdzsySd HBdzy dz MtsH j 6y Ols HisMIs Ols sy dat
yomisdy. JHA&ZOCts dr OHMtsteBYydw dL L tsdzw
Mzstw GOl Yjodz@d gdzscts tsisls Odz¢ d o Cddzdmw
ZzOdzs yOMmisd y. ¢ dzi Isij odz2lBd 9 (2 j4 SB&& dzd Is dz" -
dzy f sMtcj HMIse j dzdzs dzO BB YSS O Mizdz .
glzh jmMsotso Oah dj H S dzO M Is tsim hsjiun d delOjB LIS
ZOdes yOMmlsdy Hdzv ML HOdY &Ocdzdlsde 7 &
Bdztsc sMis OH 238" a dzlz Is to | dzdzd j fndzts d tsB s dzts Y ¢
MW sted3d tets 9 Odg gL C sdgfftidg, € MO OIS jodg / O delf t5 Gx
CdHEes¢mae@dd d COf mizdr sz " jdz- do
Istcj mn o Odzj dzlsdzgtsets 3 jdzjL ©O. 1 tMmdzj EHOdzj dzd v
fd dz desh j dzts ydas@b yiftdzpfind W jtedyd MCdj e
dzOdzs yOMmisd y BROcHe] Isd I85®.6 dzj Isd Is B' dz md

fsdzd ! dzj CIstetsdzd Is dzr ~ sBtsdzsys< On fn i tc
OHMBteB dteso Odzgdz" = dOdSYOMIsd yr Qfde)dzdzOtH ety ot
COOddldyj MS s o tizff) 5 6 G bAs® dzj dzofn f tsd

Hg®Bj s OB dzsB 56 Odz0 o ftedmbklsmiseadd dtsdz
MMy jdt dd SOfMmkzd fted Isj B jOlskztsj 60At

J dzOh d n 88,8 831O/A] [ftoj HAzsY j dz detseor 2
L WWJjClsdoe dz 2 M smtss. f sdzlz yj ded v B3O G dzd Is
f sddgjiC IstctsdzdIsdzi A te®&EOf mpdedy MddzlsjL O &EOc
CtsdeH jJ dzlmOYyd j Btof 3 &0 dzj delsdztse s j dzj L ©O289p 1 |
129] o Mmekmfjdrdd Godd! djChktsddlsd’ & ¢
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COffMkdz B' dzed dMtsdr L tso Odzr MG ERESD MS @4t
tsB dzOH O h d j Bdmtseo d3j Misd dzgtsmlis+ & | Ylsts |
Bddzsedyuj MSdrn ftoddjdej ded?2. stetsd3j Istcts
BdtsdazsedujmMSd OCIsde3tz j MmsHH diemdgdsy ] IsiC
M sMtsBtse L OGtekL Cd ROcddlsdr = ¢ Of ik d.

[ jsouBs®%@B |[,1 fsdzzydeoh d2 t©OLodMj o
sHddz dL dOdBtdzjj ftetsfisr i  §olstskz to
ROC dzdIsdzr & dzOdetsyOfmlsdy. J[dz ftej HiflsOo dzw j
o' MsCBHIMY jefdzsets BOCdzj IsdlsO, o ihdse j

2FeCh + FeCh + 8NH,OH Y Fe,0,Z + 8NH,CI + 4H,0. (4)

In  situfiyd dzls § L dz0 dzts Yy O fyls d y BOG dzj Isq Is
ftsdzd{ dzj Clstetsdzdlsdzr = S Offqedz dL 1 o4
RjssHPS]: [1 | tOfmsetste'd IsdetyEdOnz digsdd
Mdsj h dfo Cedz MislsdAsh f dzdfifis 3y f Odzd o bkdz stcO
sjtoBsMisOltsd ftod Isj B jteOlktcj 80Au Ht
CtejfCtsets YoOwW. 10kjd {Istsls twOMlsetsts 1 toc
CaCQ (1.51 10°d T310° ks dzr Mtstsilse flff) Haz@diasOfFled y)
fted §jtej d3ihdoOdedd toj OCydsdedets? fd3j id |
fsflsj § j dzdzts H-tizB Do O fipf o BB O RBRI OC O HE { t
sj dseAasted ydzj o s2, ftsylsd yjtdsts?2 tCteOMCd.
ss?2 %j IsjfBfjwcOos@idd Jzdjlctg@jdHS s o s
COffMedz M dz2OdetsyOMmlsdyoO®kd B' dz lIsH | dzj dz Y.
O BHS?2 .

l sdzdt dzj Slstetsdzdlsdzr § S OfMmlzd dL 16y
osmMftedddBudeor . 1 sMmdi o jHjddY ~ddBd:
ey j @O Hedz BJCtesyomisdyr ¢ tod saitcts dedf
B' flstets  jtoj d&3j h O sfw o o sHzilzbdzj s j BO S df
fsdzv (ted fif. OBt s dzOw o s ted d Bydo tsfyls! ¢ C
Ylsts tsmdztse dzOW yofmls! Mddzls j L d toc s o ) tedzts 2
ROG dzd Isdzr j tsCifrpeFa®; d 4 §f dzps © ¢ H dzO C-& ts ts § WRaiziso
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Cstedydsj o 52 BC©OME] ©SMdHO Y jdjLO 111 .
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t Mz ded SSHIEOW MMl J der ddgr A s figdg de,ls to
s H dW dy(d teis sitOmlzfizzls: | L 5d3 dgDdzsia) Gsigfldsdoy ( O
oBLHj2Mlsadw dd (B) HtsMmdz) oL HJ?

s O¢ dL oojF@Gs dgts, e d d3j ¥ Is Mn SH dzlz ® Cted fr
MtczC skztolz: ) Cezedyj M ts2 f dzts Is dzts 2 Z{ O

sjbwe@dujmMSdi d SSOLHtedujMmMSd) fhkmssls

Fé"d ¥@31]. 1ted dhimdzjHtse Odzdd dOdetsC sd3
f ctesh C o t52 HdWtOS ydd sB dzOtclz ) J dz i c
CtedmlsOdzazd yj MSdds % OL OR. 1 j tas @917 =] Is
17.055(1) j. stdljtd? HBMlssSjytdftR)sd
87.9(0.0038, 60). g1 OdzdzOW W QL Of hRBASG B |
] OO ster wyj2¢d HBMsObydsts nfBtesh s
C Odz' pfEldB896(2)c=17.08 0 ( 1132]i [I1sstc®rs dg @i ips C
f OO stetselz= v8j2%d9(14) {, F(8) = 15.

LOSBdz0d3 G 0OMOded2, tldsmdlsj dz dz¥ &5 d dal
Mtslse j Isfilse zj s 4OF fd HoEd3mpEgtedzj & O3 IEBD file ~ (
190629) . vsO0Cdds tsBELOL 53, s e HJ dzj dzts,
ZOdzts yOfMmls d vy, Mddzlsi L Jletso Odzdz' 7 dzO tsB 5d
ftcj HiNlsOo dzw jIs fMsBts?2 RBOGdzj Isdls.
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ftejHftsds)yjddd d- Ud@tzse ] dshisQe®) ©
MeMsOoadzv jIs BEBEts 3% 8 o] M. ¢ dzO dzd 1
L OtczHdzj dz © o©dHEZ dr &BOdEscects ydmdzo, )
Btsdzj J fmd dz¢ dz" J fd¢d CoOodzr ydkso. J Hd2OC
WilliamsonH a | | i toctso JHtY ddrOy qiC=iis@ 04 3 § dzs M ¢ s
teOMmMmissw dad j ) . Ad L dotid 8Os f)udidsh cbtOjdrid j o
WEedCydd fAstshd 9 CoOHtGOIjO COC HA&vw 11
Z jJtotolte@B8PIgRd ( f el 0) yJ dzC O tOL BiBj 6O (S
te © ) ) jMytlisgflsv@o=d 2@ 0 j .

10 1L tBtcOy j ddWr o(deds, 3ybsts o tojL
BOGdzj sdIsO dzO sB dzsYy¢< j sBOL ts9 Odzd M!
sCIOL Hicdyd MEts?2, ~OLOCIs]jtedets? Hdzw Ctod Ml
30 dzds, d Mmisjtey dzj © d Hodats @31 6 " dzdzd dfts 2H dad ds
100dzd3. vilsjteydzj o dH dZ2ZOW W Sted3zO dzj n OtcOC Is
sO¢dj yomisqdyr 9 J oW Isdzj 4 BSGE zls B L
ftsj H d dejUdfOsdzdfd Fe OOH.

t dMizdesCl1 GpsB Oy J dad j dz0Odzts YO Mmid fitwdzO ) d dz
sBdEYS ] § sdd!l dj Cdsjokssz]tsdzsmd & dO g s 2
Hobkd: IStoj no Odzj dzlsdzscts 3 J dzj L O
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[ BYydes ftejHY Bz dIs! | Yysts Wttcdi3dtotso O
fsdzd ! dzj CIstesdzd Is dzr n COf Mz dzO~A fn dMmy s
CtsdzH | dzfm@ kel Istcj - ocO=xiz] opls g ts @fn SH J Is fn dzJ
sBicOL 5. 1 sfMdzj HtsSB O9 dzj dzd v tcOfMmlso stcts o
C sdzdztsd H dzr n Yyofmisdy COteBtsdzOISO € Odzr ydv
syt s?2, yYyoOmls: dodtse N JdzjL O OHMBEKSB
L OteW ) j dzdztsc s Mdiasdz 118@C Y js OdBsc zls OHMBtS
B tsdzsy< d O dzi MC A j§ dzMd tetso Odzdz” - tsls te
f tsdzd Odzd ts dzO. e OW yOMmls! dtdetseo Y j dzj L
HtsBOo dzj dzdd Gfmdetseo Odedw W isted3ddtetse Odzed j dz0
O f sefjicf dzd o GBI jd3j tBdsySd ¢O0fMmEk
1 Odzs yOMmlsdyr , sBtcOL B9 OahdjMmw o twOMIseo &
f sdzd ! dzj CIstetsdzd Is dzr ~ ¢ Oof Mz dz, GHJ yofmlsd
sBtsdzty<¢ d.

1 sor h j dzdzOW Isj BB j Ok M shOdzfls o L
yofmsduy, Atslsw  ftetsyjmh HePde2d i B8 sid e
o Oy dzlz © tc 5 dz- i tcd ddzC Of Mz dzdtetseo Oded d
MesJHddzj dzgd?2, dOftedd3j tc, dzOBJddz! dzr = B J dz€ 1
ftodds dzj ded? GCOfMmMEzdz dzj sB~tSH R H M tsdzd «
Hdzv W stcd3dtotso OdedWw f sdzdt dzj S lstesdzd Isdets? SE

Il fMewrLd fm +1Isdd3 o dzO'injsitum¢g eldzi dzj 230 & 2
ROt yoOMmisdy ftetsotsHddzd dzO f sdzd 1 dzj € Is te ts dzc
BdtstcOL d&ZzOG Oj 3" = -if-dzdiad dize® ts 460 ff kD) W Pls Gy
HySMisteOdz® ([ f & 500 C1r0) ftod dBBOcAS o
I sdzdt dzj CSlstetsdzd Is dzff js dzz QO zhlz dzyj tej HzE M j 2
fesdzdCOdtsdz® d tdzdOoddsdd dO {§tso jtcn dz
cOMmlse stetse M ¢ tsdzy Nagsie OytsdeQ j 2d2isitely ke g d3
} smdzy COYHEB2 MmMisOHJd(d OHMtsteB ydd CoOf
fsdzd ! dzj Clstetsdzd Is ©. 17T &z MY sted3d tc s o OflzOW Hst
ZHOMz] dzgts HBB O9 dzj dzd § d326]. tcli® Mitsré) tf W@z8 § LG 1 B G di
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0.15 I tcOMmilso st Aldets tc dIH ts(od  yfig oAy o jOdzL ¢ v
fodzdt dzj SIstesdzdlsdeg" » S OffMmMzdz BT dzd M3 h Odz
Hts 37AC. 10Ijds MMz odj " Odzd dzO® 9 51
f4dtej BI"doOdedd. dfsmh v dag® P @) sdis © o dzv dzO
4107 gdz. 1 ted ddzlsj defnd o defg it j dzi dsd " o & © Qe
25%dzsc s tcOMlsotstc® G dHteBSCMdHO Oazditsdzdy dz
6 d3d da. r O0dzj J COf Mk dzr Br dzd Istcdy H'T i tofs
slsH j dzcded jsdg Mz j tcdzOIs Odzls O[126]j dzlstcd W 2 ¢ d to s ¢

1 sfmdzj Wtstcdzd tets 9 Odad W ZOdets ¢ s d3tf sL d Is dz'
CodBf dzj SMdesj] dMmMmdzj Hse Odzedj dr Mk Iskzts
H dzw ~nOOSCIsjtedL Oydd BOG dzd Is dz' ~ dz0O dzts
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