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m=m(CaC@ + m(MgCQ) = n A ()MMEIgCDY)
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2./ {fteiHidzy dzdff s 1 B Odzdzlz,; 5 BOC
toj OCYdUMICH T s 1 B Odzdzlz;

3./]2 otsL sy dz" ImMIGETHAK YId dB O dzdzlz ; 6B O dzds
4 MmMlstekzClskztedz j "W e BiEal dtsdztso

4 | sBtsmdzseo Odzdz” 2 ©SCEelCE 2dcP @E2y d d 3B O dzd

tcj OCydw, ftcdotsuHwh Ow € fsddy
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5.|dzj sBrtsHdd3r 2 @il dg Gddglse stc O 2 B Og
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P dihjdzpH O4@ Of OB O} o

Lo dzOUOdO 6§t H§ ddgd Oazi A ChdidasiEs ¢ 5 Yo j Is
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0 Y

48) CuSQ = CuO + SO, + 050G
Y Zy Z, Zj

[ dzv Istscts, YlstsBr s tf jjHojodsRls ! € sSijgs s g & i

sftcjHjdzdIs'B. 9 j M jMlsots
, Bls s Mr@) = 4 4 G/ Bsdzt . Clsts:

Metslse j sMisH2Y BO..NOWZ] W Ocdelzjls M ©OMIse
otoj] BWCOEMPSILBr sSCtsd3 h jdzsyd toj Ocdelzj s M

5) 2NaOH + CQ = NaCO; + H,0

dBHJjYydBs) f Jjitt®df)dks oBedzE 'Otcs SNBOBP dzOIs t

LtcOQodzgj dzdj toj OCydd fHtod HsBOodzj dzdd Mk

1) 2CuSQ + 2NaCO; + H,0 = Cw(OH),CO:Z  + ,SON&LOY

I sizlsdzj dzedj d BMOHBSE 9" L 9 Odz CuH)gCDs ts ¢
d dz@€uOHCO;.

[ BBL dZOdial hdz@ Oltdiite CdmastesH ©, HEBOM
1 ddzOtcdzs] B, j "dilsdtslststetce s f cdzklyO ts?2 MiSE
MsHjtydls 18, 93% CdmMzstesH O, yYlas Mstslse j

100% BEZHEL MmMtsslse jlsMmlsotse Ols d3ts dz'Dic dz
ddzj HisSO Ols j dz¥ dzts

HtsMisOQoadd3 IsOB dzd ykz:

Nl ABted3dzdzO € d Mc, 1 tod d3d Yy O dzc
fntsd v d daf g™ G/ di3ts dz!
1 ¢O 84,5116 = 68,5 Cdzj d3j dzls©
¢,0 (8457116 A) /| 2 Cdzj a3 dzls©O M
2 CO, 8 4 , 18 A 137 1 Otcd 2
¢,0, (84 1156AK02) / 2/ C dzj di3j dzls © M
RUG DIl O

6) BaO, + H,SO, = BaSQZ 40, H
uSHjtyddiBs] obbEw®OMsEtsrs Y j totsS MHOP d ot

O i3d3d @H;). (
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1 tcd HtsB Ob Hziptdgiffiqfls £stclz Mizigas ¥ ©B IO 35 R ( €

CU™ + 4NH; = [CU(NH3)4)*",

(ot RAsOdzdL qelzjls tcOL dztsy j dehj telfj j e A d5 1@
ftesdMmMrtsHdls BERtdOwY tj OCydw ) or Hj dzj dzd j

2) 2H,0, = 2H,0 + O,y

HBHJYdBE] Is@ N D j Az tc OMmis,o skt oty
BBts ) dzts f sdzlzydls: o IS Bda s wizls o] lwdsd Pdpdzts 6
30 M-EHSO, c NaCl:

7) NaCl+ H,SO, = NaHSQ + HCIy

HBBH jtoy ddistey Is' j 2 Cisdm 'y Ismw dzOfmr M j dac
nizstots e S(HA)ctsH O

lLOddsH j 2Misea d dLBrIsC 0O MmMtsdzv dats 2 ¢d
mMzdz W OlsD) difjteico(tistBdclOL 6o Odzd ® ftoesL tcOydzatsc
yoe JjIsO:

3) CuSQ + 4HCl + 2H,0 =H,[CuCl,(H,0),]" + H,SO,
2AdsdzjgEete 2 fottshst [, ftod ttOMlsetstc]
WdBdzj sser 2 IstisKMMB g s to

dtsH Jtoytfgiteg 52 ftdaseid@adftad d t sdzO@ O dzO dzts
olbtstes? CtsdzB' o w©frlsOn fwsWjghedgd,: I
(H202).

1 jtod3Odzc OdzOls S Odzdw wECdMmdzv jIs fjtoj € dMm!

8) 2KMnO,+ @p=2Mn0O,Z K[ 12 H,02 FJ

[BteOLEshd2Mw w@®hd K OBOtdld Odetclz j Is tOL &
Btcdzr dc3 e OL tso " HJ dzj dzd J d3:

9) 2H,0, = 2H,0 + O,

HBH o)y hdstsjictf BLsB e ( f sdzz yos Is ftotsy
Oz dHtIedHO YJjtejL Btsdz "ts?2 dLBrMIstsC G dHTtet

‘Risdyr R dzstO wOmMftsdsyjd o ojthddOn CoOHKOIO
HJCuCl] , tHdOSt IsjisteO! HtsdCugLii e d33 | & ts 316 @tz f o i3 H ¢
slsdzdydj tshts.C 9 OHtcOIls dztsa

13
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10) SO, + 2KOH = K,S0;+ H,0

HSHj oy d B Qs B di 6 IstsO fi) Isiplsde W d Is O KSQ)dzd o
CqH S fi)d HIIDHY sz .

[BLOLEs hg2Mmw o t©jOSydd 10 fbkd Wdls
fjtedsOdzc OkzOlstscs ) ©BLOL B0 Odzd j o5 L j dzj des € &

11) 2KMRO;, + K,S0; + 2KOH = 2KMnO, + K,SO, + HyO

[ dzv  Iktsets, yYbtse' sty lslfzids dlsss) tdsiH]
sftjHjddls! MsmlsOs c¢OLBo®B?2 Mmdjmd, 1§
C Odzg W .

1 Z2Ov  f ksl dzs st €OLBoas?2 Mmdjfmd s o
Bsdv odks BOMME ¢ OL so BE 2 dsLMd.H s Bls tsish

1 20w, ylsts Mmdzi M 1 CodBsdzw tedzOW f tod n SH

M(eOL OM( EPL ® 62 )d3tsdz! 7. 6

{t Mdzd BGHdddB dL SNOffdpe t a3ts tzo Jzw | Isigw dzO ¢
olstesets SCMdHO/ fitsdt sH sTsNBEBGBGBIse j sMise iz ]

Il Ibtejls! j2 Htesedteéy dHjls tj OCSydw:

12) 2KOH + 2 NQ = KNO, + KNO; +H,0

stslse j IsfMmise j dadsts, thtc | B of tdis B @ jo'C ji figlkdfas tizdy ¢
C Odzd KNO,, d3tsy J Is tcj Ocdtetso Ols n i J ted30 dz
fosfzmMC Odzd Yl pizsydcOmiso tslzg 2 Is tc Oalz! dzip 2 &z dy
tej OCydd tBteOL Iz Is MW dzjHte & e sl tc dizi@Reic Oaigyho) f
Yyo jsO cfsysOe:

13) 2KMnQO, + 3KNO, + H,0 = 2Mn0O,Z  KOH2+ 3KNO;

14
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gdilsj kO tyj dedo Odad W

1L [ftjHjdjdd] WsHBdkkd ojh jMmsa( 2 BOd

2. luicOo dzj ded j -Bo IS 28 1 BOdEZEZ| 12 B O

fso f OH OF Is)

JeBHityddBs) COYHB2 dL btej- ¢| 5B Odzdi
1 I 5 (utsHjtyOdzdy 2 CtdzBT
(dMmMdzd BJjL ©WOMYJ ke &BO0.EH B

[ftojnjdjddj WsERBzd ojhjflso( 1 BOC

Ru[1J20 BOCd

P ihjidzdpH O HduOf OteBOio €. d., sSsOetso t
1.

t 4 OCIpa sl yH,0 + %0, = xCO, + (y+2X)H0

t J O¢2@afOH) + CO,=CaCQZ 40 H

[ MOHAEEMMBB2cT | IsBCQ. s sdzd YyJ Miseo s CaCOftOD 9 dit

Cdzd yFLMlso ktslststets j 9 MmMets¥ ByYJjtey HI , tc O¢
C zOIstOlIsj :

n(CaCQ) =n(CO,) =n(CHy).

_m(CaCQ) 837_ I 5w
n(CaCQ) M(Caco) 100 8 . 'FREAdz 0.

mCH)=8. 37/t @& T 16 &/ BBsdzr = 1. 34
mH,0) SakOlstt®lsj = 10600 T 1.34 = 8.66
n(H,0) = 0.48d3ts dz

n(CH,) : n(H,0) = 1: 5.75.

ltesfisj 2h Ow  Wic@skkQzO: w1

M( a4l 5.75H,0) = 119.56¢ / d3ts dz* .

ssi WWdydjdals, ftod kd3desy jdedd dzO Ctslsts

956/119.5 = 8.

ydzj Hiso O dzj Ydsgzy to dzOW W sHe|d3EHBO0. ¢ dZOIste Ols

y=_ BM(CH) 816
* "M (8CH, x46H,0) 956

¥(CH = 0.134 = 13.4%.

15
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2.
w - M(@CH,x46H,0) 956 _
m( % stkzdz dzs? u j HABHEQYE —8 N, 502105
. 59%10
V(1 dzj d3j dzls Oto dzts 2A 1wy 2 @ f V&AL A1 7B &L 0

m 1.5910* 3
——="""""_=0.92° ¢/
p VvV  1.7310% M a3

M cdHEOOPOB B6.920 ¢,

mCH)=9200. 134 = 123 ¢,

V(CH,) = MRT_1238314 298 o0 )

M P  16-101.3

3.
{dOSydw fuodweddad v 8

84 141 46H,0+ 160, =8CO, + 62H.0.
Qe j 0c 562Qss(E20) + 8Qss(E02) 18Qss(P2) se(Bt 141 46 H0).
USGHO
Qss@t 141 46H,0) = 62Qs5(E20) + 8Qss(£0)  TQsdEB) KjocTaq
= 62A285.8 + 8A393. 50 Ty /1A .T 6690.
tJOSydw B sRILASHEHOda] Ve 18,0:

84 14+ 46H,0 = 8u 141 46H.0.

Qe ocgRess(BY 14T 4 18,0) Qs s(@Hs) T 46 Qg 5(E20) =

= 14177.2 1 8 A 74.8 1 46 A 285.8 =
4.
ltedd3j &3 tsBh 28 BOMME ¢ d'Rids O I@iEdds j100 dz0 &
m( 4 =m8u 14 46H,0) Y[ u) =P AAQ0134Y&Ec.1. 34A
m Ols GL10EC a( Olsdz) = 29 G/ Bsdz .
[ Bl Y ©3dzOW HEtsdzW G OL O Qo dz® JjcEts dBtsdz! dzt
1.34-10"
o(CH.) = v(CHVf)C+H Czo 13)531.34-10”1i 51.10° 0.045=4.4.
16 29
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gdilsj kO tyj dedo Odad W

110 dmy EttOodzj dzd2 tJ ©OCSyd2 (1|28 OdzdzO
t OMuyy s dBsdzj Sdzv tcdzs?2 W stedgzdzr |3 B Odzck
t OmMyy s ey dzlsdztsets fMisH Jtoy Odz(l B Odzdz
Jt Ofmyy b f deztsIs daets fls d 4 B Odzdz
t OfmMyy Is wlsdetsh jdedw sBI Y B3SO 3 B Odzd
JUud f dizslsO SBtOL o OdzdwY d Isd f dzs{4 B Odzd
Jf OO ydmbstsets d3j Is ©OdzO 1 B Odzct
t OfMuyy s Bl ¥y dgdes? Htsdzd yYjteJL 12 B Odzdk
(teOMmMyuy ls BJjL § ts5izdz® 3fndic@ © jp dBjizdzO (

Il Mi(20 BOA

17



E A1fs IMmfz ft
4 mwisr 2 ¢ dzom

P ihjdd®dHOMA 4 jHtSD? R. §. )

1. 1 J € Odzd dg 2 dzO dzj Is Mo oy jlslQjdedz, i) Is 4f
dzj cSCtsf zOa S d2 (f &zOoadlsmw %utftod Ils jt dstis tc Qrldnist
i s dzdzts ff 1§5)C ezt y d Is CsdzlsOCIs o jh jMmlse fm ofs
dzj sBratsHd i3t fted Gftsdzbyjddd ydmlsr s hHj dzt
B34 s Odzdzr dej HsMIsOBBsyYdzes dzj skeyd, d/ dozd ( t
Hdzw dzdrm dzgj yd dzj MssB tcOL dzts.

2. JtwOdzyjor?2 yg higdzag g B H dits @SB tcfPts 59 Od
o tjLEkzd O] ttj0O0¢ydd ctsoattedls s Istsdz,

X,Cr,0; + (8/n)B = 2X + Cr,O3 + (4n)B,0,

RMAasHY dL 1 lssets kZteOo dzj dzd W, dXapBdftts ¢
ftcdojH]ddzr i3 ZOMMBser d3 Mistsisdzsh j dzd v d3:

M(XCr,O) /I 2M(X)=1,81M(X) = 133 ¢/ dzgsdzr , ylsts f

XT Cs AT CsCr0Os.

MB)n= 0 ,MXQAB = 22,9 ao# Itsigstsls ayjslsh iy de
ftwof3 (68,8 6/ d3sdz ) wldtsmdlsj dz¢ dzis=4 Oz L
G/ 8L ¢S5 € yYydiosdds ( 9rig @L kzedidestsdz! 9) Q
Eyd ssds Misjfjdd sSCdmdzj dedw dzjls. [ HdOCT
HOYJd JMmdzd BT o isfigf) IS Odzts 9 dzjodzdSio COffteta) j o 52
NdHECtsMIs: , Yyt { tclsddOBfdgy, ydls kmdzse db .

CsCr0O; + 27r = 2Cs+ Cr,O5 + 2ZrO,

3. lted bjtedddy MEsdz twOL dztsy jdedd HJ-
dzj HsMIsOlstsydetsdz Stsdzd yj mMlso j otsMmMmisOdztso dls j

4ACsCr0; =4CsCrO, + 2Cr,03+ 30, ( 6 OS yd w ftetslsj € O
stclzB € j )

sdmazstesH t6j Ocedelzjls M yjordid3 i tsBtcO

Cs+ (n/2)0,=CsQ, (tej OSydw, fteslsj cOshoOow 9o

1 jesSCmMdHT d SEMdHT ydrdw fted dzOG't
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felssdsz fted fjtejetsdeSy L OGtwWL dgj dzdzscts (-
LOGtewLdwW jIs IsOCy] d fJjtojcdgOdedzr 2 yjLd2.

4. s+ Sb=CsShb

Clsts Mo hfisitse dets M ls C W tslstsi dzin §CkGmiaddzc
L dzj CSlstesdzse Y sH Hj2Mlseadjd3 Mo jIlsO, yYlsts ¢

g dMmlsj BO tsuj ded o Odzd Vv :

10 ojteder 2 Blsajls 2 B Odzd
10 of 9tsH & 2H @DOEEROIS |
L O dzO- BYX] iz j 4 B OdzdzO, 11 BOd
LO kZttOo dzj dedgOdidg ©OC ydd

3.1 0 ktOs dgj dichvo O r@WOYdR) def ® B8 CG, . _
LO o jtodets] ithp iDwdd®R] dzd J ’

4. |1 O EZw©Oo dzj diRj BOjdLAILOY d :
L O o d D dzp dz kO 2,580 dckq
RUI{I: 20 B Od

P ihjdzlPii QM stcOd&kh ddz 1. 5. )
1. JytejHjdzdds Mtcj H dzs ¥ Z3ts dzwv te dzlz ¢ dzO M m
f) ts dzd

SSGHO BHJddz dLY) S tffdsfctdgjlsddlidpy (o9 SH 52, (
tc O 9 dzO

vOC 8 B tefidgjst s @S dzj MEtsdz! ¢85 nlz
Hd B stBgHIRZ7,§7¢ /| dzsdz' ) . R L Emdzseo dw Y dizdgd dals
fMHj] &zOIs ! oY abH, RIgMBBHY dL Bsdwicds?2 GO
ZzO2 H J &3 BtsdzWde dzlar ERQIMddd; stsets, ylsts o
9 0o dzr n CNd&DQIA) s 9,05, L dz0d)d Is= [ §7, 79 ¢
omJn G O dzth cogtEigsjols ofmtsH J oy Ols! Mw ssdz! €5
[ ®B)>67,79). [HAdZOC(B frdaksttdHO M G2 d3t
19



E AVfs IMmfz ¢t

Il BLBsYydzr | 90tcdOdzlsF, WiststedHsea o9 dHO m
n|Myx | XF,
1|48.79| ~TiF
2 |29.79| ~PR,
3110.80| BF;
RL t©OmMmdsslstej dzdz" = o Otcd O dzls ts BF;, d3tsSy tg tsd3 i
azz yh j oMjet YSHABHdIs fas @EsIdBFicdzts? GO
Il d MR SH dzts df dBOj2MHjjfiglds edlgs dz! dzts ] BSisdatsh j dzd
—_ , Ylsts Metslse j IsMise

Widdd dzsets WteOcky s o &sdj Sbkdj (wu

[ Mz 6 9 OssRBse bedzjtesHO (ks jMls! MsH
B dzv tcdzOW td@OEPO | = : 6 0A3AR7 0% 191,d0 c
sMis Ol ¢, dzgy MtsHjtey Ohd2 kZcddzj tetsHEOALIR, O
5A1, 008c/ dstha’, 80

1 tod teOL detisypjteddd ®Fp N Ml dtsl j dd8 hbkd
Bsdzv e dzOW BOMMO fEHPESAS tzy | GOBRAY | dfsldl -
95,82 =18,9& /| d3ts dz' .

RO, dRj jIs W isEdBEz Gkt Mmtsd % j dd=z
CeHsNo[BF. [ Mdzd §tetsHEZCISOB] J J B, dusity dlfyls O
ftesHEZCIl tQ@QLiIdAGIytGgdeEY  OL dztsy jJdzed j A3 1 Ists2
f tsdzkz yj dzBRig MitzOB sic Olstste d

I ststes? Mt f§sdkzyjddy WiststedHDOd B
fjtedzs?2 € 4 Btizts s BES MG d H,SO,. 6 OC d d3 ZsBCEBRAL 15
1 OL 0 Odzd j 1+ lskidzs tH3d U@ S so ' 2 h f Ols) .

[ OdzdmAatsHw dL OcGtjcOlsdz 7 MmMsMistsw dad 2
f sdav Is4 , BCgls BBra.

"D.M. Yost, D. DeVault, T.F. AndersonE.N. Lassettre// J. ChemP hy s . | 1938, V.
doi: 10.1063/1.1750286
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2000 dej dzdwvw t6j O yd?2:

1) CeHsNo[BFs] & sFe- N2+ BFs

2) 4BR; + 3H,0O = 3HBFR, + H3BO;

3) B,O; + 3Cak + 3H,SO, = 2BRK + 3CaSQ + 3H,0

4) BR + AICI; = BCly + AlF3

5) BR; + AlBr; = BBr; + AlF;

6) B,O; + 3C + 3Cl, = 2BCl; + 3CO

3. [tdz Sk ccOdzscj dzdHB9 BBKLGO MESHJ to)
stcBdlsOdzr dzO Oltsdzj BtsteO d dzj f sH j dzj dadz
l Mdzj HMise digs d3y ldas cdsO dzts ¢ | dzO di3q oL i3y j dz ¢
ftoesigj ylstsydtsects OMMsydOIsO Heokzr dsdzj € Iz«
T stedH O Odzs 3d dad W .

f&/&«@

4. vydMmisr 2 diishdHs Btss® fodkzkzyjd fted o
dsHO M BBtttsedHOYH E dgd.dzCds

NaBH, + 41, = Nal + Bl + 4HI

ddzd oL OddsH j2Mseodjd3 JtosMmisr =2: 9 jh j Mise

2B+ 3|, = 2Bl;

5 1 02Hj 3dMEMBBE®s L BBOMMtse ™ 7 HBdzj 2 :

dt5j HJdzj dzd §J BpHsWAp e dglizdeigMisolzjIs ( § basdls g
sHdZOCts MEzRHimseEPEQlh 1 2O 5904 Olssd3
1 sMCtsdz! CkE8 o M5 tgs &Clylsts

dzvy dzse dudets § 6] H Y 50z yud(€Ho)sn W S tf 3 EDA
sjlbteOl Hiedyd MEs2 MdBB) stedd MmdzjHiz]ls,
sHd dzZOS s ) BICH IOy d Is

dlstczC ps® j o dIs IsjIstcOL Hte iy #HS dRH  Cada
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L O Misd s dz¥ &3]

sdfis i RO tsuj dzd © Oded W :

lletsjHddajigedhZzy s 1 B Odzdzlz 7 BOW
2|11 4 OSYPhd s 1 B Odzdzlz 6 B OOz
3|l SzZtcO® dJdzlsj sy Hd OISO 1 BOW
4114 OGJdzlsr d g OCydw 1B Odzdz
S5 usjHddgjrdzgfi"f 5 1 BOdzdzZR, 2 s @LzEZBES B Odz

RuJJ1J: 20

tih jdz®@i @43 & jtew Ctso . ¢. )
1.1 6MSsd ¢EzofBefdsOdedid ded ¥ Mz BBO dBOMMEse
MsmilsOo j COYHBEts (dL dzd ~ tc@o dzO 10 0 %,
L dzj Bj dzZlsse o MtsMlsOej COYHBE dL o jh j Mk
¥1= (100% +=(@D0%i)g 2r,) /2 .

1d"iMondaldr [¢s |05 |6
¥,%  |52,6 [81,6/59,65]425|38,8

¥y Y 47,4 |18,4|40,35/57,5/61,2
gzHw 5 kojdzdud ddr &OMMte hy H EHagdhi] [z
dmdzstetsH . JYtejHjdzddys 1 dzj d3j dzls ( 1) hstc D bx figk
x, SBEHO jet GEdY EHOYnOMnHMO =] dd& il
M=(¥./¥,) A8 5 x072A

X = 1 |2 3 4 |5 6 7 8
M &/ (5,07]10,14 (B) | 15,21] 20,3| 25,36/ 30,43| 35,5 (Cl)| 40,5
rdHé¢des d cOLGBKBOLA ~ SEMdHtse BOO

~ 0zs to .

L)
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ltesfisj2hdj Wotedizdzr o jHOfipise r @30 H 5 dzi dg)
$1,04,=CIO;( toj Odz! dzOV W stcdi3lz dzO AstE|}(B A F B0 Is t
$5=ClO;( toj Odz! dzOWV W steiZgz &zO dpdst€liB.EZjIs EIstsydzj |

dilsjtf jded tsCdMmdzj dzgdw +4 d +6 WwWodwst Isfyw
dzO dzd y d dzd MY Otej dzdzts G 5 1 dzj € Iste s dzO 9 .
cdzj nr Ot OCIsjtedzs?2 e Mishigf gzt ls oS odGpde]j jdzd W3ts dzj
EmMss?2 ydeasets t©WOHJSC OdzO, dzd B 5 ¢( e jHiclz G
Ols s d3r L dzj d&3j dzels© © Hoekr w®wOLEZJYUd = ¢~ 0O
teOMmMyjlsy HtosMmisj2h j2 Wtedizdzr . uvMmlsts2ydor
COH &0 &0, 0, JMEsHY dL MismMss 0 § sdzyj d
flsd § 4 dvd s¢dhdnddy Bri@EBPAEekzjls o ofd
NdHSEBdR MudhGsW dzd )

1dtedzjy dispv & Mnj B4 f sdziz yy, dedd'L 9§ 515 trpdst
MisOHds fsdzzyos B , tONdiHte dr daste@d dstsH j 2 fls o
HOSJhf tetsHESIST LOMBj N jddw i Bt O&dB®tcdzO) & @
nlzstc® Mt hj dzsy’ ¥ ts B toc KZ =] KCiQY) , 7 drtptaie)lss f
Casyjor &3 oajhjMmsotsds ftod §tsdzzyj ddd ¢dMm
1 Octcj 9a0dedy fosmMdzjHdzij 6 BJL € OlsOdzKCl@Qls ts
(KY) , O or bdtdaeei] jIYFHEOR " L SCtlbtetsds ¢
C o' fMhjdkk CMdHE 7 iy @ AgClOp Agrds: A5EIQs. 0L
[lsME HO MlsOdzsoa dlsMw  cdp¥dpdzO® MlstczCIskztcO® o

dlstczCskztcds | Wtodgszdzr o jh j Mise:

A A, As A, Ac Ag
9 Cl o 0 o)
o\ﬂl _0 (|) O\u 0 \|C| O\c|:|| 0o © \(! 0
! « © ol b o b
e o e >CI/
.

1 4 Mdisls toVis wis@ik] ISP M ls dzi MY Ote j dedz" 2 1 dzj
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sMtsB j dzdats s’ 8 wWodzw jlsfqw  sdzdes lsfkzilsfls
NdHECBdR d ke jteHtsdy MsMistsw dzgd v = .

[MlsOdz dz" | dzjdLo jMmisde j o jh jMmlse O:
X = Cl,, KZ = KCIOs, KY = KCIO,4, HY = HCIO,, AgY = AgCIO,, AgZ =
AgCIO:s.
LicOo dzgj dedWw t6j OC yd2:
1) AgCIQ, + Cl, = AgCl + CL,O,
2) 2Cl, + 3HgO = CLO + Hgs[ ,Cl,
3) AgCIG; + Cl, = AgCl + Cl,05

0
4) 3Cl, + 6KOH —2C 5 KCIO; +5KCl + 3H,0

5) 2KCIOs + H,C,0, + H,SQ = K,SQ + 2CI0, + 2C0, + 2H,0
6) 2C|Oz + 203 = C|206 + 202

400°C
7) 4KCIO3 —————— 3KCIO4 + KCl

8) KCIO4 +H,S0, ¢ —t°C , HClo, + KHSQ,

9) 2HCIO, + P,0s —-C 5 CI,0, + 2HPO,

2. 1wddj hd KO, @sdis®s §F Miskf Ols! € Ols O
COL dztsy j degd W Misdd M o' Hjdzjdedj s € d st
ftcsHEGCIskZ:

2KCIO5 = 2KCI + 30,

3. V0o dzj dzdJ tod ONaCiDy  ffthdrbesal) wizde g g s
B3Oy dzts?2 ROMMr :

Na[Pb(OH)] + 2CIO,=PbGQZ + 2 Nr&2i60D.0O
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g dflsj B0 t5yj dzd o Odzd v :

1 |lufmis Odets 0 dzj da{q dz@itsdylsAO080) M J Mis o 18 BO
1l jhj siap@f s 1, 5 BOdzd&zO L O Miste
(B oz IsWstistcd3gz dzO B j L Tt listc A Q)8 Otetaliaiz 2
LicOo dzj dzd WliT @ ©C 1Y B Odzdzlz

2 lutcOodzj dzd j toj OCKOdo toiote diftpmlg ffdsf¢ 1 B O dzd
ftod d3jifhj B Odzdz

3 |utcOo dzgj dzd j CadzEONAEGY 1 B Odd

RUJ1J: 20 BOdzEss

P ihjdedh @@ [ | ZOStse 1. ¢)

1.] sfdzj Hiso Ols | dz' dats s it jstieash I lgftevo g fig k
fsdzzyj dzd ™ OvyJ stsizh MgdaPts,c s ¢ Blsisftae @ (d d3d §
o' MsC ks Cdmdsksdshis: d Hjftskssddtlz] s
Bz ¢ dzj s¥ ddz0. 1 sfdzj ftedmsjHdds ddy ¢
pdzzlsted Bsdzj S tedzOW f jtejisjtedi¥dsoydw f
LW IBO CSsikste’ B dzOC Ists@sdz s dgz dgv dzy©. s dfmd
Msfteso sy HOS h g2 MW  Hj S OB 58 §d trdeEl®us® dids
cdHEsS NPHERwEOWdE wlstkzClskztel ket M H
sftcjJHjdzdl: dL eobkttets?2 yjisycd: fHtd dzO
CdMmazslsts?2 o ftedmkkmisodd CdMmMbslsdscs § O
O COBBCMdd OV CckffO fijotwdh Oflsmw
SBLOL SO Qoh jjMmw J fdsdpddstzdedigd v sds  dzd Is
o sMMlsOdztso dzj dzd j Tcztsy datst ¥ o teflptz) H wstezdf A &
CilOod ftdedEndtss MPEHRER QA | bhdsedd |
ftoj otcOG9ldzfQdz' H SWAs teidSS dzts o OW  Ctsdzi j dzglm Oyd v
tj OCj dzstse Lkt dsyjls B'ls! bktd ¢t ¢d
) oz Wists sz 20 tisth@IbHzy ¥ fog H | dz' desld & w146 IS dz
Mdzj Hise Ols j dzW thets BEEBEdfIsts CIsts f B Ojls fMmH
ftoj otcOp gBEAJLIOBR] dz®telf{ ' 2O Olstsds 1 disdd®),
dHY Is fm tlsHGLy ddjtdafl | Blssdz dzOdzd ydJj o fridfiials
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Yyde dzsf etsf OdzO ftsLotsdzw jIs fH J-tz@g d3d dad teotts
ftcdotsHwh jj € tsBtcOL ts9-0Odaf d3d dacftets offfddadijd , M
WicOG d3d dzls O yd < dzstf etsf OdzO. [BtcOL ts9 Odzd |
ftesdMmMrtsHdls o tojL zdz' IsOls jdz tfdiec oSy tys jesHofasodz Ocz o
SBtOL 5o Oded j d, HHE®L telrd lzPo Odzd d Sl E t
Bsdzj NpzOsB teOL 2 j Isfqpw Meaw L4 &BjYyHE OldBORg
OL B8Is0O.

KMnO, C2H5OH O CHoNa @ @ 1CHoNa | @ 9
CoHsOH ———> _‘/< E—— )J\/U\ —
H OC2H5 2) VO ngHs

OC,Hs
B C O

| O] O (0]
%/ AI(OC(CH K,CO SOCI +
0 AIOC(CHa))s )JW 2CO3 . 2 )J\/\/OH H30 /U\é
O
E D

H W
EtQ OEt
NaH,-H20 M _~_OH
HN-N K

\ KOH LiAIHs >\ EtQ  OEt ., CasOH )?\/\
t )WO b= COOH
o)

| CUHTUH
J

2.[BtsL dz2Oyd d3 fMils OdzH Otsls dzlz Hls tc - dziEzls lis Chs B B 1§
Mstslse j kflse ¢ i OV ddLj Sz s{QEAC GBa)zzO RS DBER- 0
25)=-133. 0. "fHMsIH® C 3/ d3sdzr . ¢ MiIsOdzH Ofe
Y ddiL sd3j tc Gl 3c40.9 12007 3 / O3
3thd 16(¥) 1A 1 (H I8 QtQ
Q=8x241.8+16393.51 (-1 33. 0) = 6002.4 Cr !l d@Bsdck
i 16(3) 1AL 10 &8 (vy 6002. 4 S/ @Bsdz
lted MesteOdzdd 1 €6 Mkds@@zOl 6 H7 d#Af 4 M
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E A1fs IMmfz ft
g dfls fsadg® dzd o Odzd v :

llulstekSlsbtody j ATE Wi & B Oczdzz, (15 B OO
"stekPE s 1.5 BOdkzO.

2. 5] dzsls© tsBcOL ts9 OdidiMs C1O¥BHOENE 2 B O dzg
3./vtcOo dzj dzd J T telj OB Ydiafiz. JftejHJ|3 BOdzC
Isjf dzsotsgts 1 WW j ClsO T fiyd tsHc@dtRfy
Csdzdyj Mo © Isj f daztslsr or HJ dzw
fnd dzlsiqldz@ O dzdz.

Ru[J1J20 BOC
L ihjde®@i @05 (sktwOR ddz 4. 5. )
1.1 dzw tcj OCyd?2 M drejMmisde d&3d IsJ f dztsisC
sjted3snd B U MEdd ydedzr M dmfsd L s Oded

CIF + F: —2» CIF; CIF +2F:— 2+ CIF
A
-Ea(F2) [+3E¢.(C1F3) | -2Ea(F2) +5E(CIFs)
'Ec‘ ClF <
CIF + 2F 20 o4 3F CIF + 4F —=CE)_ o1+ 5F

RL 1Isdr ydqSddztseo 5 LOSCtsdz | j MMO Mmdzj H

TEqnfF) T En(CIF) + 3ER(CIF)) =Q;= 108, 58 Cr1 )/ 3t

1 2Eq (F2) T Eq(CIF) + SEq(CIF5) = Q.= 188, 20 S %/ d3t

stesdsy Istsets, K (Chy) Misdst (CIAYIStsdzO% 1 4 IsB ]
En(CIF3) = 1,142E(CIFs) ) , dets EsgffdIFdz' hdg® 3 1, 2Bg(CIEs)s=s
0,688E(CIF) ) . RiMfsdzr L v 1 Isd Milsdesh j ded v,
WisstedHOr ~rdizBte® yYyJA®R L + djtedes MmMeawrd o

Clsd Mttslsdetsh jdadw YtsHMlsOoadds o ktcOo dzj
fsdzz ydds MdMmlsj Bz dL HekR EZtwOodzj dzd?2 ) H
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1 sfdzy 4" jddv MdJERE] B3'= HSdEEZ QE@FENT Bt
250, 7 S/ d@gsdz .

U 5 6 Ef{CIF;) = 0,688 Eq(CIF) = 172, 5 EQIR) /=-®seR5 ,
En¢CIF) = 151, 1 Cy»y/ di3sdz' .

RIssetsor 2 Blse jlis:
EngF) = 158, 2 Cry/ dissdz! ,
En(CIF) = 250, 7 SCr )/ dzsdzt ,
En(CIF;) = 172,5 S/ Bsdz' ,
EqnfCIFs) = 151, 1 Cr 3/ d3dsdz

2. RL 3j dzj dzd 4 Isj § dztslIs ) tcj OCydd tc O ¢

sSBtcOLtSo Qahdrafmw MmeaweL j2 d MEzdidr 1 dzj tec d 2
tej OCydd GEKEBEOL s9 Odad W
0,5Cl, + 0,5, = CIF,
Qs s(EIF) =EnfCIF) 1 0, ByfFf +Eqy(Cly))
RfMMatsHY dL Exj] f§tdzkzyjddz = L dzOyJ dzd 2
Qs s(E1F):
Qss(IF)=250,710, 5A( 158,20 +3 292y /6 \Bis dz
rodzj j fteshj ofmjets oM sd L Qad@s v
Q1= Qs s(BlF3) T Qs s(E1F),
L d&zOydIs
Qs s(€IF) = Q1+ Qus(EIF) = 108,58 +50,32 58, 9 Cr 3/ dBisC
Q2= Qs s(fIFs) T Qs s(E1F),
L d&zOydIs
Qs o(CIFs) = Qy+ Quo(CIF) = 188,20+50,323 8, 5 G 3/ dBsC
3Vted ERZojdzdyjddd Isj &3 jtcOlskzter f§tetso jH
tOo dztso j Mdz'CIF ( § R thHs Oo G dgCHFs) /1 § 5MCsdz § L
sBicOL SRR L WisBIEBOSC Idsls jtedzd yd MSdj . dt
[ Z0ljad §j, ftwd Ekejddujddd Isj BfjOzt’
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flststetsdzlz §tsedzsh jddw Isjf dslsr (bt | fls!
CIF).

4. { § o wi3j ddfOy Odz! dg" 2 MmMtsMmisOe Mdsd M. 1
BOMMO MmdMmlsj dr §ehsswdd , bkt §dslksds
e OCyYydsdedets?2 M3y Md §sMmdzd tej OCydd, bt .
d fdseo:

1 02 HHHEBBABZARZ0 tc dats § Csdzdyj Msots G OLBo 9
[ j dzgH | WBjdz@YQ] 2 tocts dz0O:

RL Hoknmn ftdzkzyj dzdz' » kRZtcOodzj dzd?2 Blsdztst
MsmMisOo dzv j i3 MdMisj sz ktcOo dgjj dizd 2 dz@n(ltgigd™ O
0, 01124n(FRscz’ ,0, 033 W dds! Whsstt® dL &zO
ftocddsjtcdes © 3 tOLO Btdzr hj, yYyjd3 ndztstcO.

vittejlsduimMcd ¢YoMmdi tjocydd dBsyjls
ftoj Jd3zh j Miseo j dedzsets B OL tsSo OdzedWw ddfaziz 4@
ftoj dd&3zh j Mise j dzgdese s tSBOL SO Odedw o' Mh dn
sfrilsO tsmlsOodnw - daste, ds di thlsodksm: W
Msn tcOdzj dzd W BZ3OMMr , Cltstets Mo sHdIsmw
1 dzj d3j dzls© Hts d ftsmdzy tj OCSydd:

) sHjddd fittots) ©OojdMmisots dzO ol

UG OMdss | ssilz ©O6IH Bz b, € sAFE] yjlighse
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Mtsslse jlsMmilsalzj Is Efdztse d & L OH Odzd W . 1 dzO1

ftedmMkzlsmlse so Ols! ~dztste, s HedmBRlsifesins
Wistste

r dzw dzOatsy Hjdzdw Ctsdzgj ydetsets Cwsdzd yj Mmlse

MR teOdzj dzgdw yYdmdzO Oktdses S dsEed (1 Eyjlk

[BPhjj CStdzdyjMmlseots cOL sdrtc®o djtsords]y difs 2 «
s d&zOf j 2 tots dzO:

0o dzdo O% Ho O (fdjHddR bkicOo dzj ded™

5] dztso ! LOfdh jd8 kipdseadj *OkjtedOd dzs
Codzdyj Mlsots 0L B o Ctsdzj Yydes?2 Mmd3j Md:

1 simdz) fsHMmMisOdeseo € d dL e jMmilsder = yd mdzj dac
(1)
(2)
s totsd3g stsc 5, ortcOLdds Stdzdyj Mlsats or ¢
SBteOL B OdzgdW WiststedHBO n dzZBCO:

]l sHlsO@adds dL o jMisdz j ydmdzj dizdis Qo drjCidgog’
3)

VieQodzj dzdw (1), (2) d (3) tBtOLLEYIS
dzj dL o Misde" 3. (4 tjhjdadj g WodWjlsfw:
nCIF) = 7°%d&saA1G 7, 23 Bt d

nCIF;) = 10@RSd&Ald 10, 54 Bdtsd
nCIFs) = 4°dfsA 10 4, 61 di3diEsd
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e dfnlsj kO Byjdedo Odzd™

4 L dOyg dedv 71fiad 1c8d ¢ Ofipez®OL d 6 B Odzdz

3 LdzOyj dzdw Isj i dztidls BtBddEA tso Od 3B O dzdzO

(MmMdzd GJtwdojHY dz o j tods 2 tc O]

Ldzj ecdd fpew L d i

fts 0,5 BOzdzZO, &MpcsOd@OMd i3C

l jtodzr 2 wlseo jlsitfOtssi v Qdzozéd j 1 B Od&zdz

JftejHjdzjdd] ftshMissets ojh jMmlsl B Odzdz

(1 JL Bl 6 Mz dedzts o )

ssdzdyj Mlso © WisstcO it ,db tetChyddg 3 B O dzdz

ssdzd yj Mso O Ity A RisBtOfaOd =~ d6 B Odzdz

(rMmdzd fE2dells ojtedets tJhVyde HC

SBKOL S OdzdwY dJdzd dzj 9 J tedzsG s

fdsd ME B OmdZEMHdzd o tedets Mshls O

FtcOo dzj ded 2, detsizj 8 Pubzde® tcj " j d
Ru[J1J20 BOW
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[ HdddzOH yOIsr 2 ¢ dzOMfy

P dh jdz@®b A stceOdRN ddz 1 . 5. )

1. t(OmMmydkojd S$tdyj delstcOyds " j dzsyd
Csdzd yj Mlso © Mtsdzw dats 2 CdMmdzsisr d h j dztsy.
stsdzd yj mMsots tOMmMlsetstcj degdesects o j N j Mise O, €
Ctsdzyj destcOylRfd dzO B §

2. stsazd yj Mlsets N j dzsyd, L Ols te Oy j dedzts 2c O oz
Csdzd up HlsOdCotslsj 10, 00

[Bhjj Stdduyj Mbse t twOdiipdztskdc®, o Missls o g3z
cOL Bfsdz hj dzO2 H j dzdzts CiEsdfir MdstE)dzOte diz® v IsBA
tc ©9 dzO:

3. [BhOWw Codppj dds®BlBastc] ©OodzO 0, 13
Cosdzd uj Mo B REMAz3 2 6D B o iz j dadskz fipls ! 0, Clts dzy | dz
9 S H S teHEH=Ox dfts dz! / dz, A] s GI8R40 x B dz! / AF, = xdBs[dz! / |
l sSHMisOoadds tIsd or Oy jdedw o Wsttdzdz H dzv

|+| " 4’\_ X2 017
K= |'|'|_A_ = 01324« =10 =0.676

l sz yj dedetsjy BEZtOodej dedj BGlsdesmdlsj dz' dzts
CoOHteOdsdBkz., 1 dkzydd Wlihjddi o = 0.11

pH = - Ig[H"] = 0.95. (1 Mz yO,j ftejHY BSC
f sz yoj s slse jls 0. 89)

dlsjtfjdz HdMMtsyd O wd 'i;zjeﬂﬂp&fzs%ﬁ% tc 0o dzO:

4, 1dzC OL OO f dzSIsdets s  Oteseo, Ybsts ft

BOMME 6 L OF EsddlzO ff jj20mit5idaey:j o O
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v _ P RT_ 5990?8.31%(2731& 1257)s 1056
p 101323 O B ¢
lted GcdHIcBEOjEZjlsmMw cOL d tOMmlse sts C(
sdlstcso Odzd™w tOMlsostc® oL otsdws s sG] a4 j
9JhjMmlse O:
1d3d4.639-¢

v(1)= Bz 0.008362831S |
19645 . |
_¢(NaOH)-V(NaOH) _ 02823 -4.74d3dz
MHNG,) = V(HNG;) 1003z 01338

V(HNO;) = ¢(HNO;) -V (HNO,) = 0.1338 - 0.2502 0.033450B S |

V(HNO3) 0.03345d3ts dzJ

v(1)  0.008362031s dzJ

RL 1 .dsBds'OL 2] IsHNO;, 4 ystslz/f sL osdzv JIs  tog
4n ddlstetsatelzda@i) Jof (NO) A4 =i (LLHU6+ 16 A2Yuled
Vise j oy Hj deds,istigsdt Ishdzt Gzp 3 dzlstB8o ff sL 9 ts5dz
Yylsts Istejlsdkcdazjedgi @ING,),( Isj stcOdzd stetsd3j Is Odz)

l sHlse jtcHdd3 MBsMisOs tcOMmyy Istsd, d My ts¢
sBtOLEZsh jeosmw ) BOttdbtsots2 soB@abkBY N 9
4 4B MoHBY Jtesdzy Istsets, o 12 xJ M,
GOL, Ctlstster 2 HOjIs sSMOHBS M BOtdlstse 52

1 OyOdzt dzO» i) EBHPEMOzZAIZGE 3. 00 8. 195 ¢. )
SlstBtcOdzdzts?2 dL tcOMsottcO® Bl jd3sdz 250 d3c
Yybsts mMeslse jlsMmlsolzj Is

v(l)= 0. 1639;— 0.00083623ts (= v(BaCQ,) = 0. 165G’ =0.000838ts |

d3tsdzi d315dzJ
] ©j OCy@EngBd sSdhMddddin' J SBLOL S
BdzdL S22 € f dzslsdsmisd oBLHERO. 1 sMEsd ¢
L HokZ 1 dzjgj desse, I GE GHSEEE s dZE
¢/ Bsdz' , BdJLCO ¢ MiejH dej@/ ddgsizV)edzts? O
REHGH o sMMls OB O Pl dstste jitsS 4 Jyezif i 5 oz d
Brls! ddet ddlstOls, d&dets ddlstdl, ds da
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CdMmdzs?2 MtejHJ ,toj OC YW Bfggo ®j Is dzd Isted Is,
sCdmMdzdils] dzj d3 o CidsipdeticH tsfy to joHj jh.J fRSEIHS YV to dz
COC s EMmdzsed® LOHOYd BGBtOLEZjIsMY (i
sC d mdzj deddvis d2@s HWdoHdzY j Isywls stcd 2 sHdH d sdz:

I smisdz S iltcOddistesd3l IsOdz {ldsEiziz W tf tzbl
By dzs L Of dH@BIx. S O wtdzW tcdzs?2 dBOMMI dz
Istsdzt € t5¢ TFHCENO L ( sted dzd Istetsd3g Is O dz) .

514 0% yide'j ClCqyfgf wdzd Istelz® b j 2 Md3d ! ¥ :

1) HC(NO,); + HNO; = C(NGy)4 + H,0
ltej OC yod'dH 2dzW j sw  OL BIlsdzOv ¢ Jifg detisls @34 Is@D dz
2) C(NOy),+ 4H,0= g +H4HNO;
t Odzj J EMlsOdeso ddzd, vybt ftesHbkzCIlsr h j dztsyd
3) C(NG,),4 + 6KOH = K,CO; + 4KNG, + 3H,0
vetsdz! dzOvY d OL BIsdMmMsOw CdmdsisT dzj EMilsts2
OrHjdzjdzd j B3 6 OL 59 :
40 2KNO,+ 2 HCI = 2KCFH HO NOy + NO
4 BKL,CO; + 2HCI=2KCI+CQy 0 H
[T dMOdedz” &3 © EMmMdzseadw iR L OHOyYd dzOB dz¥ H j dzd
5) 2KNO, + 3Kl + 4HCI =4KCl +Kk+ 2 NOYy,0+ 2 H
6. ANBBtedBzdzO C dMmdzsisrT Cslststc OW i ot d

'(J\ . .//()
N iN
Cl// \C"
(8] oOH

7. v tod dzd Is td s d3j fistHdg Qatfddddzdz" Yd dzlster dz
CdmMAzstesHO dzdlstetsctelzy ff ftsi lssdslz o tsL d
MsH j oy O ddsf fJo WL dhdagf sdz Istcd dzgd Istetsdzj Is O
By jls MtsH jtoy Ols! Oded sdgdz" 2 yj dzlstc dzd B
SHdtsdz Olstsdsj SCdMmMdzstetsH O:
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0

H o -
"y O \ '/
N | 7 \
UO IZ IS 13 C@J tG r 'O/ ! \D O\ ‘)\ ,/D'1 (maockas MoncKyna)

N N N

N 4

O\ ¢O
.
. (&) 0
i L 5dOdzfidzr "\ /I'\N.// i /]\ -
_ - (0} (rockKii aHnoH)

Mk cdker N 3 \, S N

o Do |

sdfis i RO tsuj dzd o Oded W :

stsdzyj destcOydw NaOH B O dzd
[ Bdzv e dzO% dBOMMO B O dzd
| dzOu g didlj i@ azaz, 2 B Odd
M fjd Hdimse Qdarydd
4. |IN stedz3Bdn T s 1 B Odzdzlz,
w
B0) 0 S50, ® 0w, s s o
(feddzd BOJ smw 1 W66 HNOp tc GIWBaGD,) {
6 tj OCyd?2 ¢t 1 BOdz&zE B O dzd
dlstckzCllskztc© B O dzd
4 ﬁ]lstslzﬁl_slztedifujts W diBID dzdzO , 4 B Odd
ECOLOdzd) Hokr {ifiasmME 6 Odgdgic iz ¢
RUuJ ] J20 BOd

P AN jdzdp @] 1 dzt dgv E S0 1 .

1) [HddzOS s 2 COyjMmlse jdedzr 2 @ MtslsOa ¢
ZOGtj o Odzdd HO:ls hMdseoOddj ftojHY sdsy
Cted s Odzdzs e H e Ols sHA52 d Ists2 3 fi
Cted Mis Odzdzd L Oy d ts dadats 2X, o aDjsH sty iz M | fif sy | )k
MOz BjLOBSHAEEY Mdz .

sk 5 btskkz, Yyt fXd Bdskidadd s i
Bjdzn 2 tMOHBS, dzj eOMlsoatsted &3’ X o j Id @t I
ftejHMisOoadzw jIs MtsBts?2 Mbkd: YOk dzj Sl f
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29,1250

S +Ba” =BasQz N(SO; )=n(BasQ )=——— =0,12Kt5¢
233d313dzj
Vel Misj§jd ¢dnezi ddes dggEsis gedtD v o
Bsdzj Sedz osHT , ftodasHWh jjMmw dzO tmddec W@

W ste Bz dzO s dzd eMQEQ ), A (J Mded”  dzj yY Isdats
M(SO,) AziH,0 ( j fyxizf Yy Isdesj) . 1 6OL d 3-d &R
2

SBwLOLEY hdafmyw f X jmedmEedguidlsos oL wis
cOMso 5O CtedmlsOdkEsedH Ol O:

26,75

N(SG )=x n(X)=x ’ =

(SG ) (X) 2y+ 96 x+ 187 0,125 (d@sd? ),x o8 Mma
26,75 13,37%

n(SOE)%-Xn(XFX 0,125 ( B

y+48x+18;: y+ 4&+ 181:

fdzz yO4 dag yyllsdas@isd d3 dL sy tsdlats fizizg O otfday jdil
f sz yOj ds:

y=5%" 921" Hdzw dzjxyy lsdztscts

y=5%" 18" Hdz¥ W kdescts

ydfds &sdjSkbd ostH', fHodisHwh o mw
Mzd %OsOtdMsOddsedH O], &syjls B Is!
fojHlfcdsydd o &OyOdj, vyt sds yj dsj. -
B IsOdzdzso Mts Misj fj dgv B ¢ dMmdzj dedw o1 hj
dzj s OB d dz' dz" .
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( mMdak 1, IstscHO
X y, 6/ &3 M s tsd3d3j dzls Otcd 2
+1 50 1/ 1/
+2 100 " "
" 1 dzdL S dj L d&zOyj dzd W  d3ts EHrY
(&41670TM (h169). [HAOSHE
M Mise j dzdz' ~ dB3d dzj tc O dzt
+3 168 [JHQ_tSLJ'd:stZJ dz" J d3J Is O dz
ftcdqtetsH] cdzOo dzr d3 B OL
WMWY Oldy & &3qdzj Od&zs o ,
fMsH j o) Ols dlslsted 2, dzO
zOdzls Odzd H T
+4 218 " "
[ fdad 2
X y, G/ i3 M S sl3dsd dzls Otc d 2
+1 41 n n
+2 82 1) I
+3 159 Th 4 5B o Jdzdz’ » BB dzj tOdzts ©
1 dzd 54 L dz2Oyd dedj 3ts dzw
" 200 . (& 00,61 ¢/ Bk ), B
Ldzj d3j dzls © Mlsj ff j dzeints s o dg
dzd tcOCIsj tcdzO.
( f)dadg 3
X y, G/ a3 M s tsdid3j dzls Otcd 2
+1 32 S 1 4 &Bj Is O dzdz.
+2 64 Cu l L sy detsj toj N jded j .
+3 150 Sm dstsBMise jdadzg" = d3d dzj tc O dzts o
+4 182 " "
[ fdad- 4
X y, G/ a3 M s tsd3d3j dzls Otcd 2
+1 23 Na Il L sy detsj toj N jdedj .
+2 46 n n
+3 141 Pr stsBMilse j dzdz' =« B3 dzj O dzts o
+4 164 " "
sO0Cdds tBOL sdf, BEF]jds tc @dzj Is fMdzj HIzB
CuSQAH.O d NaSOAH,0. 1 ted 3 j &zO0dedd dzj Mdzdh € tsd
Yylstsp" sfftcjHjdzdls! jhy dy mMitsd ¢ cdif i

PHso dzj lso steW % Is

Ctsdzd yd Mlso j dzdz" 3 Mssilsdzesh §
INo(SOy)sAH,0, M0y(SOy)sBH,0, Vo(SOp):A4H,0 d
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oLOddBsH j2fMlsoakzjls f otHd 8 teOMmlso tstclt)
Btsdzd B HIJ)dZzO d ( © OlOH dij e @flseo sted R o jEts
ftojotcOh jdzd2 M EXOMHdzisn 8g Ol ndz'o @ts Y, "W st
CuSQAH,0, O 9 jX"Cin3e O

lEfls! W tedikzd¥Q”’ RGQAXKHID Z@® KEOMMO jcEt da
G. UBGHO

] 100
N(CUSQAZH,0) = ——— ks dz!
( H:0) 160+ 18z, %

sO0C COC IsjdBY jtcOlskzteO® dzj o™ MsC O, bt k
dzd h ¢ fslsjtej?2 yYyOMmlsd CtodMmlsOdzdzdL Oy ts dadzt
sBtcOLSo Ooh jetsmMw o WilcObdz IsOIs] dOctej o Od

m(CuSQAH,0)=100cA 0, 85&0 = 85, 6
n(CuSQﬁBHZOFm:cOAdZ,B dz!

15 L2 3 InOoBERLHG gMOfiSRsH0) . uts | Mk
&— 0, 4 8sCEZH O

160+187 0 4- %3 "

ddzj Hiso Ols j dz' dats W %t RESBBH,C3d dzj tc © dzO

1 kfls! Yttt cBd B vscHO &OM
mMzdz WOO &BjHd o tOMmlseatstej, f sdzkzyj dedetsdy
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2)[ d dzj e @O, JYs5CtcOh jdz o ctdzzets?2 yojls
Yylsts dn CtdmsOdzddyj MSdy MbkzSlkzter
Ctolstster 7 o S CELZES s di@zd totso Odzts  dgj ME sdzt €
Ctsdzd yj Mis e OHOdpisElzj © Hatizlstc j dzdzj 2 MW jtej L Qs
tcOMizj flzdwtcs lsOdzj 2 Jodz® dBjH], HdzddO o
fMtsslse j Isfise j dadets, tsislsj das§ .

I Mthls 0o jX Sogjdifjdmnjloi@z’ 7 yOMmlsdy dzjls, !
L dzj eedd Moslke jlssoakzshdn HJOYOLsdkE o dI
st lssdglz tsdz fOSIsdyjMSd BjMysjlsds 2.

3)A” Cu(OH) 1 " CuO 1 " CuO

I jhjeylsthtcd o' Mizh do Odedd Isjtew e ls y@igls oz
Br fmdz! , swdsdew sslsiinw ¢ te dshigds pjddstafS@eE]dadgho I

l Efls! Wristh GEGAM,0, ISSEHO:

180
152+18b

] HY(HO)- 30 M@ B'detsH ™ .

tjhovw fsdzydoh djmy bektOo dzgj dzd ™, d&zOR 5+

r " CwCALO

[Hded s dL fsHESkBe toj OC ydidd u, & $ dy &
o SHBEEEH. [d2 BSE ©BEOL s Ols! Mw OK s dz€ &5 t51
o - tSH d dzd ) MsmisOo CdHEBECMdHO d&Olsted W
5S¢ d fdzd s Jsdg'inde® dzts o ¢ I8 p aiz datisHipdisttstass s §.d feley dgd]
MsHjteydls d3j H! o Misjffjdd t¢dMmdjdd"
sdMizsteEHO or Hjdw jkmw 112 d&d / 2E2i,10
BBsd , 5. j. CdhisesHO o' HjdvjlsmY o H
ET SH dztfilsdgjts dzdz 2 tsCdMmdzd s j dz d d3j H! 9
bydls™ e OV, BRFtslidddsiils §ttd MY dzOs dzj dzdd
fieso jlsd OdOEscds Mt Mot mise ORdIE dd
HSG OH Olsy Ty, Is OfIdA) tc @AO(s te v .
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[ i CUNO)ut jtoj CtedmlsOddzdL Oydj2 dL S dHECH
1 T [CU(NH3)4](NO3)s.
N [CU(NH3)41(NOs), = 2% 72005515

- G
2557 4% o,

n(KC = CCHy) = 1'1265 ~ 1440085
78255,

I'LOddssH j 2Mise (I d Mg f dRpHdEdH O ¢ Odzd W
ZOosHdls dz0 o M 5 o 5L dEpineEds o st

n)=nR), It d&isdRr icdRO 128D HIPON;S @10250%5(. Y Is

Mslse j I8 fi) BEOCTHK
LicOo dzj ded W toj OC yd2:
.CuSQ + 2NaOHg; 4 s nEWOHYZ N&SO,
.4 CuSQ+ N2H4 + 8 NaOH— 91" Wocy,0 + Ny  + ,SON-&BH,0

.Cu(OH)Z —2%%C , cuo + HO

. CU(OH), + 2HNO; = Cu(NOs), + 2H,0

. CU(NGy); + 4NH3 = [CUu(NH3)4] (NO3),

. 2[Cu(NH3)5)(NO5), +4KC,CH, =

= 2CUGCH; + Hi,C C[-C[ C GH4KNO; +8NH;

8. Cl,O + 4NH; + H,0 = 2[Cu(NH),JOH
9. 2[Cu(NHy),JOH + CH, = CuCoA,0 Z  + 54 Nyd H
10. 2CuO + 2NaOH390C.t &) £ BBLoNacuQ + HyY
sdMmils i BO tsyj dzd o Odzd W :

1
2
3
4. 4Cu0 —22%C 5 2cy0 +0Oy
5
6
7

1 |uMmlsOdetso dzj dzdj MsMls©o © dd dzj tc O
Y13 B OdzdzO,

Yo Ysf s 2 B OdzdzO.
[ftejH]jdzj dd X1 ®,j% jENGdzR0O.

2 [ Bl Wwindzgj dedj H tcOorgdd¥;ds? tCtcOM{ 0, 5 B

ABtedizd  p.jhUdRIYa9,58 Oadz
LicOo dzj dzd W1i BQ @S Ud B O dzczlz .
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P ihjdzH @M3JuO dz! dzd(S. 0.

1. wlstekS skztcdOw W s te d3lz dzO HisW Od3d dzO
dzts 3] dzC dzO sz to dzets sz dzO X9 ® dzdz¥ j syt § @ Gzts |
ftcj otcOh OjlsMw © HBWOHRBddz o tjLbEd Ol -
ojhiMmlsea) COBBSMJdz dzOY ctokzff O dOBisH |
OBddkzsctkzf f ©. stdWdekzteOydw "dtOd dscts
f tc Qo d dzO d30O dpiodnts ¢ &) i BB dds € d M dzts s ! o ot
OBddzsctolzf § O Hisdzy dzZO dzORtsHdIls! Mw fMdzj 9 O,
fded L ZRSdzEIdg dzS dzOls Iz to Jy j eiath te CSRdgizi  ¢ s Oy d & .

:©/YCOZH m CO|2_|H ] HZNEZHH
R

podamuH L -o-aMWHOKUCIoTa

2210 fittos?2 MsOHdd MddasjL O ©OL OCE(
Wjdeddzf s sdzso 52  C d fdztsis e ftSH HJj2Mise
sBtcOL 5o Odzd J dgA)  dePis dz@ tsH Iso j tey H OJ Isfyw i
MtsH jtoy Odzd j A3 ¢z d degfftoctsjHAOs 99 L O ditsH j 2 Misea d d
SBtOLEZjlsBW s @dzso dzj dzadj Ctlsstetsdts B tsts
f sdzlz yd Is tcOyl OIS wPcRegddddbjiL i AttO
ftoj@tOsls o Cfbifddy j 2 Mlseadd ¢ dHtctsS idCddd@izd
f OdzdzOHd jotsdz COlsOdzdL Oldsde j 9 dfHoj] o O [p B3E Y
L dzOdzlsd s3] tets o, Colstster 2 HOdzj j O dz§ d o
sBtcOL tso Odzd j dBY. e O Pl d dzdedig) Isd Is+ Ylshso W toc
o tsL d3tsy dzts HOOz dgj 2N 4 d OdzC d dzd tets 9 Odzd | t
stcd Odz¢ d ZOBJ dzO, HARZOCt Mtlse jlsMlsealzs h
fijtots?2 Mrjd3dy Mddzlsj L O.
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90 C H (kat.) NaBH4
B
ROH/HZO AN
NH20H|
NJ\OH

H* (kaT.)
NH, 4 R3N

10 fittets? MsOHdd MJ dalsVijLd@f dzifntg tsAf, & dgt
Hj2flsokysls IstL ddt dstedH s, o tojLkzd k
ssLdddietso Odedj BHds2 dodzd B dE SdHEEEET
ssLdddtls sfiw ©B] cdHESS Mdd disgesg ot
fesdMisHdl! dO fMdajHksh j2 MsOndd §td
&Okedy. 1 ks yj eowjdv, jhdd f(esdf
CqHEBSMdd ds?2 ckffr, bkt §td OHCAply o
Hjiftesssddtelzj lsmw , dzdits ds Beeddiz lizte df dft9 dgjv ¢ EOUZv te &
fts djrncsdefe Basj L bdz SO YJj ¢t E & eag@®Ljbxylat
ftsH jtey Oded j [ I dsdzjste §HE® H ® j sy IS dafdds ol digj s, Is
fejHyfsylsdlsjd d@ &5 BEHjls IstsL dddetse Odz] .
fjgads? cdHesSMdd ds?2 cekffr: §siBsd
BHjls ddjls! OCEs yj Scdidqekzwoydy,
o tsffls OdetEoCH digfsE HiedHisdE ddlsdv ftetsd My SH
Yyge d&z0 f) ©BLOL 5o Odzd j @8 (SLOIEE o ALz ¢ s O ) tfodf
feslsjSOjl 162 BiEOREOBE ' sdj yds azo d
LOB Y dedesets QBB GG i wdkpOEd@® ¢ dHEsC Md d
ftcjotOlsdls! jyYy dL §dsit?2 Eosuwh j2 dtk
OL dH dez ¢ IscOEl AT toj OCydw SPHY o 51 K &KO 4
SBOh jddj StdidebtOoydd SdeOd ds6 mzoy
fOdzdzOHd josdE COOd&dL Olststh ( §BLO By | HSH
st dk deiaN), 6 Slsster 2 L Olsj o5 -ls@nj-estizt 6 s & daQ
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(Boc,O). | simisOdztso dzj dzd § f 5 dzd DjdnzdBisasts H g H #5 3
fteddeydfj dBsyjls ftedotsHdls! ¢ tc OL-WiAs tdxizHfdk
MojHddhdagwkzjls, ylss 1Ists o jh jMmlseots] HdE 3
s %4 MOty BN H QUPdPRE ! | Hsds | hazg o
i N, O ftod fgdwOtsdad §zdz ortHIl 3o (
Hisf sdzdzd Isj dz' dgr = Ols s3I T 88 HsM te UHLEY, Is T IsaO Yt
Bsy dzts  MHJ dzOIsz g3 isti 9 ta@tspdztf 5 H Mis Oo dzv §
LOBj N jdzdj ObBRO oty iy ke fkdls & iyd ¥ @tc mt
Ctezf f O otMMlsOdzOo dzd o Oj Isfmw Odz¥ GZsE dH tcd H
f smdzd Hdzj 2 MIs@&Yd dzdoadjds My §tesf Otce d dzB to
fmj dzj ¢ d.dzd dz0O

TsCI L|AIH4
OH R3 OTs DMF

1) MsCl, RN
2) NaN3, DMF

M**“*@u s O

|
Br L
K,CO3

J 4

LiAIH4l

sdMmils i BO tsyj dzd o Odzd W :

llalstezCsktody jish OiEiaRsdl B OdzdzE2 B O dzo

2. |l elstczCIstodz JAIW BB AAdfts. 3 BOdz¢(18 B OO
dzj f tt Qo d dz' dets 2 T tfints | 1o j 6@ dfdi3e )d
RUuJ1J20 BOC
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P ihjded®H OB dBO . [ . )

IL.Ajtodzgi el dz€ s | dBsdzj S kzdzr s dzj € &z dzr
bméseweshdj ~dB3duimédd tjoctydd o xydo
COIsOdzdL Osstetses tsdzd Blsdzd yos lsmw or MsC 2
SOSYd MfsmMesdtsMmis! & Py stizzcds SHzd OF OISO
HOodzj dzgd?2 d S dMmdzslsdesmisd Mmtcj H' .

2RL fHtodoeo jHY dedets? Mo j d3" o dHdzE9 wglp izOIt
Z ftojHMlsOo dzv j Is M 52 BJ Isd dzd tets 9 O dzd
Hd d&3j Isd dzmzdz! W Ols ts d3. s kOCtshiz ) or etHE
Wstedgzdzr 1 Isdmr o jhjiMmke, Col€HS j | sk @f g
Zseduydes ftojHY Szt s Ylsts dzO0 d tf 3 4c® dzQ |
M elsXdzed etc { H MiIs Oo edfjHdc sH B[t d § Is Od3d dz. 1
FCOLTr90]jls d HeokraMisOHd2dzr 2 BdtaddBdud M
fzlsy d3 Witedsd dzls Olsd o detsc ts cdHtesSC Mddzd tets o
Hy SOteBtsSMddzdtctse Oded W ogdusgqmwssr.

0
1) (CHsCOR0 /Z{
HO NH RN (CH3O)2802 0 N
N N
2) NaOH,
N N
H H
X z

C,H50H

3.lted HJ2Mlsoadd ECMmEmdesets OdzedHtcdH O
SBtcOLtso Oz j B3 ORBIJHO (totsls i C@EFEKE YT Oy H)dzEB ts:
Mzsy dese s 1 W dtcO. stesdsj Ists@ts, o tsL d3tsy dzt
ORJHO On stz j BNAPHEH O 1 st Issdiizz L O § t6C
ftoedded 3O Isfqw dzs BOW L Istey 7 Htodo jHY dadz -

HNJZ O//\/N [ O/A/NJE

J<
vorb ol yed

N
410 fjwos? MsOnHdd fesdmisHdIls dideds
f sdztsy § ded J fn sideddls tiste EOjdalfL] @Rz' HQurizidH O ) dz]
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otsmMmisOdztso dzj dzdj dedlstetsctckzffr o OBddetsc tok
odqHdts, Ykt COtBtdddzt &zOVY ctekzff © dzj ofts
bCOLr 90jls, yBsfitgimMBbeasjls M2 Mt
f sz Y dedes € 5 O darf fERNEDY tff deeds A IR s Msdzd  H
HJOL sCtekzff O ftod dOCELjoOdedd L OB Ojlsf
CdHtesSCMdB j dzet)O.dz! i die® M ®vwzd )is®a Gelzd j .- R
W steDddzj HEjls, ykB fotdisisEdld] L Odj M j da
pEHEBEBHO dO0 ddlstesctezfflz. RL MbkzSlsktsr
9" o BH, Ylsts dzd Is tc s O wlz@ jizts » dj HiE] I s G dH
OdkS ddzdtetso Odzdj] Ctltstets? B dzL H.dzB &£ @ W Hzt§ @B
bindzse 6 ON f@FF Yo dzv j s ©OL dztso 4 tzsig s dzs
CtdeH § dzZMOydd. 1 td oL Od BsHQdylse jda(d Hf desfm
GdtesdjlsOdtsd SBtOE EiEEQY ydzdls & &Bds j dyls
Bloz WISt BBz dzis? Mt Hddzj dzdvw . | ©fnfsOfizist oA
ydSazdL Oydj2, ftodoetsuw g Rdal § dztEeifef@fLdmiomi
(shstesets ftodojHjdd o bkndkseodd. t]losdlk
Od3d dzts dzj Isd dzd tets & O dad W (tej OCS ydw [ Odzdzd
Ldzg ClstesW ddzt dzf d&3d OGJ dzgsOBI MgHY d&] {isdzO0®
2O te ©Oo dzj dzd j O3 detsd3j Isd dzd tets © O dad W Bs Y dz
LOdj Misdlsj dzj 2 o s tof Qdsfbotg jH v alzddsR iy lwe Gz fiy dzte
stcd Isdydz 2 O di3d dz B sddzdelzj lsmw ®Bd Isd
5jscO0OdkS d ZOB®Rsdzd j © OW HIgHRES Ouwf Oc d B Is s j |
fsHlso jtoy HOjIlsMmw 4 ddoille ztizizts 2 OB 5O I s j
ftedMizlsmlse kj ISCH,OHINGG d3j Baste OL z6 h 2w f tod
dzd Istcd d&zO Ozt s dJHtdH IR dzdlsdw. uvHOdz] dad j
sBtcOL tsov@© o(bg jdyigL d dzts € M d ) I Isitc@ 4 Js ORE fds md dzls .
Md el 5Qzd dzO  (
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CHO
© HNO, @\ _SnCly_ @\ NaN02 CI LO: @\ _HNO; \@\
H,SO, NO, “hol NH.* OHCH3COZH
A
CH,0

PhCH,Br (O N0 CHsNO, (O@NO2 Fe (O \ HN(CHa),
—_— —_— B — —_—
RN Ph No, KOH.t Ph NO, CH3CO,H, t  Ph N CH3CO,H

E

Ph N 2) KCN Ph N Pd/C
G

sdMmlsj O BYyJ dZCfSOdzC[W:

1|[ftejHjdjddj Hd W jtkdjdsss |2 BOdd
COOddL O 5 1 BOdkE

2 lulbtkSbtcdy Xd¥ifste gz dd B Odzdz® |38 O dzdz®

3. lalstclzC sz tcdzOW WBsteddzdzO tsSHdzset§l. 5 B G
ftoesHECIstsoYdXMddalsj L |

4 lulstclzC Iskztedzr | W tcAlgfds 1f.tSsHEz@dg1 3. 5 B
RUuJ1J20 BOC

f ih jdei @M ([ tejdidodz 1. 1. )

1. CO, + 4H, - CH, + 2H,0 f otsHIE T

CO,+ H, - CO +H,0 f tc s HIZICAD

2.1 OQodzj dzedj kdgjdz hOjlsfqpw bkd ¢t o
fsdkzz yoOjlsmw 3, is@HO uddrj HISHOESE dd dets, f O
B lsOdZO ttOQodets ftsdzsoddzj ls kdgjdz M jdedw ¢

P(CHy) = Pssb O psc§ 5 BJdz) ) / 2 = (1.20 1 1
p(H:0)=2p(CH,) = 0. 12 Olsd,

mHO0) = 0.16 1T 0.12 = 0.04 Olsd,

p(CO) =p(H0) = 0. 04 Olss.

wjdzjSlkkdodzsmls! COOkJIHPSBLO 5 ©lsdash
v(CH,) / (W(CH,) + v(CO)) =p(CH,) / (p(CH,) + p(CO)) = 0.06 / 0.1G= 0.6 =
60 %.
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3.y Oodzj dzdj BjlSOUZOPALKE,) o s55EeEB7 YT 5] : 52
15 MEeOodzjded® M §jteo’ 8 Sy’ ksd, g
tcOL O MEtstesMmis! BtOL o OddY &BJ sOdzO KH,OC >
y=1.
[ Oo dzj dzZf gzO dsg Islstc j BsfChHs S (Bj60 1 0.56
1t MeOoadzgjdzdes M fitcor dz sfr stsdz Sdes 2k
tOLO L O Mmudlb ki3 fh]jtdad "2 Hf Gdglet jHcis® HisG
Mujls HokCtkOdtsets K@y dz' M j dedW H Oo dzj dzed W
15~42, Mmdzj Hsd Glcpd@RsxtEs 1/ 2 ( § ted ded &30
BdzdL €d4 L dzOyd dedvw) .
[ OQodzj dzdj 5 sOdz0 mpu(CHYj ls» j (tels.s20 57 * G5, 9 O
dtcQodzdds M jteor d3 G Istd;. 1 ed dzOG tg,
tcd OC ytddf ®HJdzOSCtsor 7 dzOyY OCz ddd, Iz o i &d tgg dz6

0.15/0.06 = 2.5 ©OLO. GCdzjtecdy OCIdo O
RTT 5 _8.314 623 663

E =—212|n-2= n(2.5)= 7900( = |

T T 20 (2.5) r )/ ditsdz 79

41 t1cd ®Mojh jdedd COOddL OkstO® MCtetshl
sd B J ©Olsztch OB HE p@go eélzp @™V ¢totej dedkzmO (1
9 btcOodzj ded s tz®j e BBOY j ) :

E_
Inklstjdﬁzconst—?:_i@, EHdw 79 Sry/ A

Ink, , =.const- TER?%J'

} & Eindigordleke ) whlsM® H O dERg BHJ G

In(10) = EoiasE nois

RT RT'
E,o :E & BIINAO)=67CT %/ ¢

5. CO,( @ )2(*) -» CO* +O*
Hao( G ) (*) & 22
CO* + H* —» CHO* + (*)
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CHO* + (*) — CH* + O*
CH* + 3H* — CH4(0) + 4(*)
O*+2H* > H,O( ¢ )(*)+ 3
6.UH j dz' dzOV {ftso jtemdetsils! COOd&zdL OktstcO
oBL! d3j B3 sHdze YOfisd jytern des 2 H § BBEPHMEZ.
S yOflsd 87 8=2 f648.2aAd8 *° &%,
m yomls py= )1 2=.°%°4(3740 "ipdg ¥ 6.2810 °¢ ,
S.=S/m= 1B 63
Clisslsdztsdlsj dz' dets dgj Btsdz! h OW 9 j dzd yd dzO.
[dzv Itseéts, Y’ ftwjHjddlss OsOils B
f sHAEEY S, MOyokzd d&o2Hjd ydmas yomlsd
sBh k8 dBOMME o) ls O ddo.
v(Rh) =v(RhCkK-3H,0) = 1210%¢ / 263. 5 WPisshizdyr =
m(Rh) = 4.5510°di3tsdl 03 &/ RBElFic.= 4. 69
vy d Mdzts NG #.8940Y / 6.2810 ° = 7.4710"
ltod ©Oo desc3j tedzsdy L Of sdzdzj ded  f SH dztsy €
ftedRatsHdIlsmw  dzel0CH134101d. /s site jddz dL 1 Ist
By dets MudlsOls! Mmtej Hded B tOMMIstsW ded § d3 d3d
| = (1.3410 )2 = 1.1610° o3,
Slsdetsh j dzadj tOMMissY decht @ 7tc@adsdzj oz Y Ol
|/ ©=1.1610°/3710°= 31.
t OmMMmisswddd d&BIYHEZ YOMdyodd o 31 ©O
drn Wy dts MyudlOls! dJLsddttss Odzdz" d3d Hitckz @
[lso jlisr .
2 0.0OH;, @DSdLO.uPlxiSIsdo dzsfmls: 60 %.
3. 1 tteW HEE OHSFESf 579 S 3/ Bsd! .
4. 67 S/ Bsd .
6 4%. k3] 31 twOL.
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g dfMmls i B3O tsyj dzd © Odzd W

Cdz dzf dels’™ tej N j ded W { UJ dz
10 COYHB] TEte®®dagzdzd j 2 BOC
(M dej f tcOo ddz! dz" d3(i 06O Zdz@ )y d J dzls
I1ts 1 BOMdzE L O fOoGHId@H' dz7®) H( 3 B OC
My dzg SIsdo desmis ;
10 COYH'2 YoVHBE s 2 BOMEZ(6 BOA
10 {dzjteedt OCIsdeoOydd 2 B OdzdzC
JIsojIsr BJLO EO@ddztsds o
1 cOodadz! dzf 2 slsea jIs 2 B OC
( Mdzd © JtojH" HEM jd§ f2deCIs] 1 @z
HOdzdzsdz f 2dzSIs] tOMMmydIls Odzts [id3y
MisOe dlsmw f)sdzdz" 2 B Odzdz
[IsoajIsr B JLO tcEO®dadetisds o
10 CO)YHEB] kZttOodzgijdedy B8 0.5 E 3 BOC
( Mdzd dzj EZS OL Odz Mo tsB tsSH @D 2 B Q gzd
LH J dz dzOv {1 is28 jCetededts ) ls 4 BOC
dtcj Hdzj J toi@mfplssdrdd@],j dL dzd = :
ydmdzs dsdzp 2 5 tc s @ dzizo,
yd mdzts dzOidds. Y50 frgs@drpdzO
slsdatsh j dzd j T Ic Or @gzdzts o
[l jIsr B J L0 tcEO®dadetisds o

RuJ1J20 BO
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tJhjdadj LOHOdzd?2 olbtstetsets Is

1 JBeOdzd ud MOV o daidv

tihjidedi LOHOUd 1 ([rdz de"Stso 1.71.)

1. ltoj HY Bdzisy ( d, Yylss Y dHEtsmlis! ftcd HM
or Hjdzveshd2mw dO fjted st az§ Btosd i d (3O bpt
ftod fsfkmMCOoddd Jjcet K jsY o de o) &3d DI
Cstcd ydzj o O CteOME O, Yls sl fgtht dp j isENisO Uztg
Codsf dzj CMdzse &, st BH O C sted Ydzj o H®; (ifds
bteOo dzj dzd ™ toj OCyd2 dzdyj) . 9 dzh &l tetsgodsidz
PsHdBdz Mdzdh Ctsd3 3 Hdzj dedes Hdzw Istsets, yls
tcOMmlsotste HtodtsBteY dz L Od3j Isdzlz® sCtcOms z.
o' Hjdzjdzdj CGOLO dz0 eHsiBtetsdl 1 dz) & deieHs@ gizts fi
Foj ddyd dzom: . (bt L dEOYyOjls, ylsts dO d
Bzj Cesssets & sOkEZO. vt jMmk! dhEsHdGOW
tcOMlsostec mndzstcdH O BOZSOCIsdo desets d3j Is O dzdzC

1 2fmis LOtWH dJtsdz0 1rMgtse@ jd3g tis O digtzddvMdcddG
VicOodzj dzadj COltsHdsEB ftesyj MMO:

Me™ +me =Me

1 Oyodzs " Hjdzj dzgdw d&ZO COIssH] GOL O t( 51
Catstedls B Itsdz, yYybt sy MM ommlsOdztse
51 d3d dz. 30 Mmj ¢ .HY ddzjCCelstg(taudidills®.s 11 @2) € Is te
ftoesfzh jdz@r LO 1 Ists oatej dZv yYyjtejL twOMmlse Sto:

ne =Q_It_ 024 3090c =0,00640! s dz! , G H

- F F 96485 & .

Q" MEdBdOtedzr 2 L OteW H, fJtcj dzgj MYy dadz" 2
cOMmiso st 1 dzj Slstod Yy S aste S 5C O fd dzts 2
[ OO SBELOLS OBOH d®NY dsj Is O dzdzO

m(Me) = n(Me)- M =%n(e‘) M=%m40wq dzd, 15 "z dzROd
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) 6 5BEEOLEY fodkzydeh jjmY ©Osj dhlss s,
M = 31,97502n.

m G')"’CBEMJ s 5 3B dzls Ot d 2

+1| & 3| S 1§ B Is Odzaz.

+2| & 6/|Cu l L sy detsj toj h jdad g .
ulsOdzn Otclsdz” 2 1 dzj S Is to ts HVEE /Ko off B s

3 & 9lMolUd B i dydod MsodkHOklsdksets
fted {dzj SlstesdzdL | oBHASEE tOf
(M) dz0 COsH] MOLEZ dOyddo,] s

+4] & 11" "

10 i{ksd3 §jtejmiBey dzizOgz@dzso dls' , sOC

BSdz hj +4 o obHdsd ©OMsosi) daj MisOs d d
LOCdd BBELOLEGA, obHdF 2 ©OME)s sds Fsdzg

0,006405
2

[HdzOCt oL dzdSOjls ftoslsdo ey yd .

I o’ o, &OMM' MHOHCGs, (st j GBI
X t0oMmls NBEROOIBEK.COO0.Ph,  ttOMMydlsOdedz” § dMmn
6Odzj | ftojHl sy jdd?2, Bldkdyoskshy sl EC

3CuCh + 2NagP0O, = Cs(PQ)),Z  NaChé

0,0032025 Wdsdz' .

M(C(PQY) = N(CU(POY) A MR, = oo dsts o882 | & <

=04 07 8 560 8<0 0O¢
CuCh + (CH;COO)RPb=PbCLZ + ;GOO}Cu
m(PbCh) = n(PbC)) AM( FH0DI03 202 B2 7d8sde /| BBsdzr =
= 0,8903 ¢ < 1,2541 ¢
st 2, fsfdj sStdyOddw of Hj dj da
fesHSd] Ojl or HjdvVIs! fw 7 dste.Cl 68 0L fEse,
Bsdz' h j, YjdBB Bscdks B' ©BEWEhtse Ols! v  § tod
I gy 1lsts d&zOotsH dls dzOUCKRY ek s ity toth tsf dsdi
sHddz AdzstedH, Htedyy &3 OCIsdo desets dj Is O dzdzC
1 Efls! WstthkkzdzO SdsttdH O” dédhdL 0 MisEisdL:
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it

s W OM@O0), cki’j LOBYH JEd0 &) kOdO. uscH

2ACly + k(CHsCOO),Pb = 2(CH;COO),A + kPbChLZ
3ACI, + kNasPO, = A3(PQO)Z + kNad

1,25416— 0,8903
g PPCh) = "57807 BB &

=0,001309%1s dz!

_ 21
MA(PO))=n(Az(POy)x) AM((PO4)|<):O’001309E'§' B+ 9k g
GHJIidiisdzv e dzOW BOMMO d3d Is O dzdzO.
4 Htozes2 mORsdet 0,5089008 ¢ = 0,

0,001309%%- (A+ 9k =0,1002.

10

1 smdz o] sBtcOL s Odgdwv §sdzzydoeh jctsmw

A = 6,61k.
m|M,c/ d3| Me s sd3d3j dzls O
+1 a 7 |Li|)l 5L d&i3tsy dats j
+2 a 14N 1 4 &34 sOdz
+3 a 21" "
+4 a 2¢sSi 1 4 d@3J IsOdz
vO0Cdd3 tsBOL 503, i sdt) g te-Odrigtisdisio® Y d3ls H C

st dH ddlsdY o Ssddyjflsej 0, 001300
0,003202503 1S ¢

CCUCh) =~ g5, = 0. 06405 &sd / &
| 0,00261831s ¢
CLiCN =~ gosq = 005236 d&sd / &

2. 10fdhjd3 kZwOods dzdV § OlstsH dz" ~
Colstsdem™ mj dzv czd f)! G OLBBEBOL d2 j ftetsHEC

¢ dztsH :

2CI'=ClLy € (20 ftiRjtHAiy s s

2H,0 =0,y H' +4le' (9 HtosdiitHHESC | s

S OlstsH:

2H,0+2 =H,y ©®HZ o fdRjtyHAyC | sls
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GHt)" Bsdj dzls ot di3j dzd, CHSEHO o ClicOflsoe tst
stsdzdyj Mlsots tsBtcOLBO O jetsmhw - dzstcO:
n(Cl,) = n(CuC}) + 0,5n(LiCl) = 0,00451185ts dz
stsdzdyj Mlsoats + dzj Slstetsdzse, Ctslstster j BT O
cOMmlso Ste:
n(e')=2n(Ch) = 0,00451158 &' 2 = RS5d 090 3
wdzj HisSe Ols j dzr dats, (Btsd3j dald R to jof jtscdzfy, O dAf ts ts
n Ztstc O:
0,0090353ts 6864855 dz/ d315
0,2A
stsdzdyj Mlsots CdMmMdzstcsH O, SBtCOL SotEHotly: j j T

n(0y) = 02¢-4-4360C 1 _
27 96485s daiyts dz'4

Oﬁ

X

5, 18R A4860) s

ssdzd yj Msots oSHBSKESHO, BKOL O Qo) § MW

_02¢-4,-3090¢C 1 _ " J
(M) = =0 e s iz L 0364140 %At, " 3090 d3ts oz

] wdzs (@ +nQ)=nH). e tsMisOo dd&3 ZteOo dzj dzd § :
0,0045115 ""AyY"5 436D A 1=0 °At{"03896)4 4 A1 0
[sCHLFO10526 f = 175 &ddz 26 ).

3. ULiOodzj dzdv toj OC yd?2:

1)uughk& 8¢ | cuf

2) 2LICl + 2H,0 — &t 2HOH + CL T +H T

3) 2H,0—%—$2°H,T +Q T

4) Cly + 3Kl 4.5 2KCl +Kl5

5) I, + 5Ch + 6H,0 = 2HIO; + 10HC]

L Qff IsT 9 Ols 22Kl {3+ @5 32KCl + 31,7

6) 3CuCh + 2NaPO, = Cw(PQ)),Z + 6 Na Cl

7) 3LiCl + NaPO, = LisPOZ + 3 NacCl

8) CuChL + (CH;COO)LPb=PbCLZ + ;GOO¥Cu

53



E A1 fs IMmfz ft¢
9) 2LiCl + (CH,COO)Pb=PbCLZ + -QODH
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g dflsj B0 t5yj dzd o Odzd v :

l./luMmMlsOdzso dzj dzd ] MEMIsOo © Y dHSCBMIs
Il " oasH 5 Iktsdz, Ylsts dzO7 20 desidgdz® T
lmTeotsH 8 Istsds, Yk s dgddzv¢ jOdsfisH | d]
&34 Is © tizdze O dzdz
l T oatsH B Istsd3, Ylsts o tz@ | Oy 1
B Otz 13 BO
[ BBMdzats o Odzdzts j] t OMyj l918d3 B OfALZIOH j
IlTotsH  Itsdz, XybktdzyfgH S S idds'tc d
OCIsdo dztsc 52 dzp B &xdz@&0O

[ B tsMdzts 9 O dzdztasilf tag Qify g jlsdisfld B @2dadzepw

t Ofmyy b ¢ sdeyghdzlOtc Gy deOCkEzO® ) 5 d B D
B O dzdz

2.11 © dzOatsy Hj dzd J otcj d3j dzd , ) 3 BOC
1 dzj € Is ) &d 1B OdzdzO

3./utc@o dzj ded¥ SdRIYU) MS IR t©j OCyd?2

10 ktcOo dzj dzd W {f t6 sz Sifigifigtis a1 Idz" & O dzdzlz
FtcOodzj dzdj o Btsdzj Ckdzwtcdatsdz o d

fprd B2z ftesyj MMO ¢ dMdj &d ¥ Odzdzd

10 COYHB dL Hobkrn [EkZtcOs dzj dzd 9 BOd
dfmyd L detsoe j dzd j Csted ydzj 9 s2 [ (>

YJ jgHdz 2 teOfMmlsetstc 2 SHHYH OB Q dRdA

10 COyHB] dL yYjbbrteya EZtcOo dzj
fpd3d " o Oded d Xy f H Cotssmislel dsd e OMls g
ZOlstedw d Oyl)ls Olsfos fifld B0

P ihjddi (@HBUVEESD uw. ¢. )
rdosslsdesy + MOdsdzjls = ¢ d3r h !
lLuebkuvw 6 sSfdmMOdds d (Jtedo ]t dedetyazts &
sCMdH (BteOLE]jIsMY ¢thtc)fe DI OFIZEH IS B FEE o (
(ftesHlzCIls GB,HGeDIB BYtEtsH dzetsj @ ] dgtdzy Qigdlsif
o smmils Odats o dzj dzd d () yddzC tsd3  HCIY s f) dfjlsHelzjst
oL d3tsy dzsMis! ¢ BEOEZSE Yes T omMicd Sk 6O
CdMmMzste s H 5 3. 1 s i€ fistfias 8 g B Q@ MEAsdf @ dzMHMO;) W (
sOSCyd W@yl B I f Bdk R EO-d 6 Gzt d3p K Hiis Gy
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sBteOLEZjIs 2 GCdmdsisT 9 ©OL dzdyde ~ Misi 4
Emlss2yde ™ &3d o ¢ dMmdzts 2 fMtcd HJ ) tslsmizls
Il steOL di3F Mdzde d Hwddewe ot oded dz3Odzdd dMmlst
oMb Hdde dzdzgBy dets fMH j dzOIs! o rAs=tA&, Ylsts 1 [
LIOo dzj dzd Vv t6j OC yd?2:
4As + 3Q = As,Os (d dzAs,03)
As,O5 + 6H,O = 4H,ASO;
H3AsO; +2HNG; = H;AsO, + 2NG; +H,0
H3AsO, +2KI + H,SOy = H3AsO; +H,0+1,+K SOy
H:AsO,+ 5 HCI  ( t; QL +#AHRA s CI
AsCl; +6NaOH = NgAsOs+ 3NaCl + 3HO
2NagASO; + 3H,SO, = 2H;AsO; + 3NgSO,
3Zn + 2As = ZBAS,
ZnzAs; + 6HCI = 3ZnC} +2AsH;
10.2AsH;(t U) =,2As + 3H

l jhjmlse O:

¢ =As, B = As,O¢ (As,05) C = H3;AsOq D = H3;AsO,

© 0o N o g bk w0 DdDRE

E=AsCk F=Z7ZnAs, G = AsH;
2{ i Hjddd n6edsttsiidadlidzi dzd d
C:0= (21.24] 12) : (7.08/16) = 1.77

ftoj Hf SdZOG O] BBk Bsdzvtedzky BOMME MmMtsjHJd
1 smMStsdzr Sz o OyYyPlsOIlsly € Ootizdw Mistsdz dz'fhz) dedi
fesfsttydd & 1 s offtoQohds]idorjdy 30y Pls BOC ¥
Yls ts ) tej OCydd 9r Hjdzw jIsfyw Zcdzj € df
HjSCOtBtsS Mddzd tc shptOAAD,j d3o Ol PEOH Mdzz yo,j C
ssdz 5 o sMEOFEPo £ to) Hdgeaif'dIc dstfds OsB®RM"  (
OO0 CdhMattetsh® ol f)siRP6icl6r 4 AL5 = 150 ¢
mMeslse jsMisekzjls kZHots] dzadets? BdzY tedzs?2 dBOMI
BrhweO Wistcdkz d28s).ARdR) uitdsO sodgjHdz J( tSB I OL S5O O
2AsCh + 6CH;COOK + HO = [(CH,),As],0 + 4CQ + 2CHCOOH + 6KCI.
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3.[rht w@sClpd dzj jIs L Of sdzdzgj dzgdz" | 4 sedOpj d
fsHEztcse dzj 2, o Al, tsisdiafjusdhj j ctisls o OC O dzlsAdigh s
[BtcOL tso Odzd j AIC:d] it sy Siifdas] dzOMmr Isdls
steBdlsOdzd 1 dzj SbstetsdzOdzd, Hd&zw dr h 1 wCO 9

4. 1 sdzj swy jdzr 8§ OdZOdzse sy @ h! wg QO v
sBtcOLtsoaOoah jjiMmw o tjLEzd IsOIsj Is j to d3ts dzd 1
tcOMmiso stcj dafdztsdcd Is [ f dzOIste v HOjIs oL to
tcOL dztsy J dzgdwvw MisdeddzO o Isjr 4 bkMmdzsedwna

2As + 5NaClO + 3bD = 2HAsO, + 5 NaCl

2Sb + 5NaClO + xbD = ShOsAH,0 + 5 NaCl

(Bsydes dMmf sdz' L s9 Ol d HigzeHfgs) iis's dh,
O BHBSIGSHO d OBBJdOS O) .

g dflsj RO tsyj dzd o Odzd w

1. |7 o j M jffigls O Bzdz
10 to] Of 80 bd 178 O dzdzfy
2. |9j todzOW W s tc d3Iz21dA0L . 95 hBj Grpisda@d
bt Oo dzj dzd ji f 8500 Qecd 38 O dzazO
3. |1l jtodetsj tsBI W fpdsj dad j 2B O @dz
4. |lvtcOo dzj dzd W( fieg WO dyida2t] .85 O Grdz 3B O dzdz©O
RUJ | J258B O dzdzts

[ ihidedi LOHOYd 3 (ftchstedss 1. ¢.)

1. ¢ - BddOtedesy MtsjHddaj ded J-= Ibdzj d3d digjesteh
oL Od BsH s a@eder &3 cOL 5 B EOLE  Kips s
SCEOhdoOjls CwLOR&BOd [ g dtslsl ol tdiHs@s i §
IEX-2BH slqEsBjiicOL Zjrs fne@w h 2 o ,fi) sdjtsdtc

d3®fnfr]\AgLDH2-MH2=2183-2.016d3%544.01d3‘;c, Ylsts MstOa j Is

] ZOUdls o lststeds2 IsisdziS of jindis toss H .
JftejHjddd Mshisigk): sCMHdHO JsHO (
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_ o 2Mm, oyl 2:My(l-@) _ 2-126905(1-0.7609 _
2-M, +X-Mg Mo - @, 15.999-0.7604

O 1,05

LilsOdztse dIs! MM @B dits j B Pz gzd v d MY 5 dz
pjtodes fojHY sdzsy dls! Slsw Br tHddz dL 4 d
1l 1,05 2 tsH dOatsHdIsmMwY o MmMlsjf jdd ¢ dMmdzj
YjtbjL hjdsyds?2 tOfmlsstte, d SSdhndyjlsf
SBtOL kj lsifpw wuftpsit! sts  dzOlsted j o8 OW s, fysfids s C @t
Lo jMmlsdets, Yt dz0 B tcOL.k jls frfivim]jds dektsdzjfi§
BOMMA[ o tcCQide®j lsHJdz Olstsd 2BHO:

M, =M, /@=126905,% (0.4318= 29390 ;

@)

M, = 126905d3%6ép.1665= 76219d3itsc.

s O0¢C C OSBRIz Iz IsMw o  adske ditsdiztstc @ fiplg o4 tif tis d
mMesmMb@PoC sz S OlIsddzse B3 IsOdzdzse o ~tSHJ IS
s sMmMisPo - AgO,, Is ts #2695+ 107.87- x+15999- y=76219,

fdzj H o Oys BABL-BRA2: X:

X y XY

1 13297 |4 |12.74
2 126.22| |5 6.00
3 11948 |6 |-0.75

U. [j~Agsl0s. U BBGH Os {H@pdzts Is O
[ftejnjddd IsjfjtcddPddadgls dsdjCzdw

222905, L &Oudl O ¢ Ols dasee- 222608 JIREH d S\
Mstslke jlsflsokjls 3 €Ol dz@E99 BQEWEHTL Y. 2

1 20U d Is 1 iainlid@e
[jsOtal fedetrj ofistj Yo lsfpdve CasdEmsic s

HE & Odsk® | HY Sdzisy d & fYsCils asamgsﬁg&ﬁ'\é% o
—Q

58



E A¥fs IMm{z {t

[y
13.73

27.46
41.20
54.93 | Mn
68.66
82.39
96.13 | Mo
109.86

fsdzdBHjdz daf BBtOL MpE;, 5§ fdezdls dnisdgdzOd
slso jIstsdz MnOgfzw Elsigwster 2, Hj2Mlse dlsj dz’ dats,
Bddzj cOdzO f dJotsdzs L M MNOzy YOKIns B tc OL 53,

s HOY Is tsMOHBE ) Mdkvy di3d B OtedW-,1 st
mMkzdz' WOl dPtee OdzyO (

Mg =My /@=54938 % [0.1984= 27691 5

RL ftsdazzydehj?2 fr]WOf[jjmﬁﬁm:Q?G@I—lﬁtSQO:deEcglds‘fsc,
sflsOss Mislse jlsfmlsekMaSOA Tgftsdzj C £ dzOd5 o SH
] bkmdsedd kS -OLlOEksS ts duisdsO dzdzs € d H s Ols,
TdBdS dzOctj o Odz 1lsts MisjHddaj dad |, BB S

BOMM" MowL OO Issdz! 5 M o9 BHB2.

1 t6d oL Od BNaHDFgVmEA 7.{ © toj OC yd s dadats 2
ftod Mikls iNa®Hz MaOCL R L ® j Mlsdets, ylsts cd§ s d
sCdMmddlsjdjd ©O© KOS ¢0OC 28H bkyj dOIt
fsor h Q') difls 5Cdfdzj dedv sy jls bsd S &O

[ dzv  Odz0OdzdL O sz yj dedesects Mmtsj H d dzj dad W
cOMlso ste Mjtddmisr 2 cOL, S’ 2 Wadvj
SSCdmdzdlsy dj 3 By fdisds ™ ' dfsfde BOLE IO dy O.

) sidzj otmMmisOdase dzj dzgdw ddzr 2 SRS HE
MiteiBted, fGtod LIssd g'-fAQIdz ybtkls'ddsy ziOH
tcOmMyJ Issd3:

M, =M, /®=126905,% [05405= 23479 .5 =M »y.

ONOOBWIN LS
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Vag =2;)j7‘1:2§=o.618ct3d31s
Y Bits dz
R L sOSCsEts Y4 ¢ tp dig e’ fillsch HOs Az ts@ d3ts dzd v
0,0179Gr . glzdzr WdHT fjtojrnBBHd » 3 IsOdzdztse
MtsH j .o Olsmw dtsdzr dBBOec OdzyO, Ylsts -MrSL 9 t5 dzv
T 0.017% — 0.2065 055
87.00-5-
B dz

v. j. o ftdkzyj ddetsds fMtsj H Wde] dAf . B dz dz

1 tod oMmimisOdeatso dzj ded d M teded Misr o3 MIEL s @B
26H MisMmjted ftod 1 IstS6. 9 ddnfdzwhdsiPe dryj szd d
o' {OHOj I -BafQEBHMES?2 60. 6252

0.625% Vsor 268
VBaSQ = = 268d3d3t5, = z:].3
2333945 4, Ve 0-206

I S fiydzdoisty fighy Ist@sdzts o g Is j oz dz' & tej OCydw R

ofMjcHO t©O0ods ydmdk § t§8nBE S0 yonks
Ldzj Slstetsdz®, OMnls.BG.OLdz@ SISORt ' dstics?2 § s
Hsdy dz' EkyOfmkotseaOk: 26  dj Slstedzso :
M 43177 2% smnt2 431 s . fls | fMp da tc @soSefan d
RISOS , ¢ 0% t2chils O dgdiEsHdjHdN@dD Mn*™2 0 & Isdsts df'ts L
o ydmdzdls' dsdzj §&de@ighs s oGOl Olstsd
L= 0'2?2’ z213—i.
0.206-10 °ts dz! B¢
[OMMseo OW HisdzW o tsH 'sdnilsiOe sty j figts j H d dzj dzd

o SOOI o0y onuiks @0 1 C

Msfiyls 0o dzv j Is

G
12135 ;0.2672

LI G
2 ].8(_1373(:12J

—18 s dzj Sz o tsH T .

stesdj] bsets o Mtshis OaMnt’ BOE XNa d H j iis i Gt
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y H': NaH,Mn(10¢)s.
[ dzw fMtsB dzs H j dzd W Eidztse dw x+iy ¢2=5 IABs>dzj
X +y=11.

M, =X-Mpy,+Y-My +My,+3-M

105
=22.99x+1.008y +54.938+ 3-22290+18-18.015= 1213d3im
22.99x+1.008: (11- x) =165092

21982x =154004

Xx7, y=4
6. | - NazHMn(10 6)sA 1 80HfdzdNa [Mn(HIO)2(H2106)]A 1 8OH
q) 1,05 r MnS
J | NagH,lO4 1|l
1 | MnSO,A 7. _ R | CO,
] Na7[Mn(H|06)2(H2|06)]A 1 8} S H5|O6
[ |Adl [ |AgslO6
[ BaSO, I MnO,

2. Ve Oo dzfeed®C:yd 2
1) [,O5 + H,O —— 2HIO;
2) HIOs;+ 5NaOH + C} —— NagH,I04 + 2NaCl + 2HO

3) 3 NaH,IO0g + NaCIO + MNSQ ——
Na7[Mn(H|06)2(H2|06)] + NaCl + NaSO, + H,O

4) Na[Mn(HIOg),(Hl0g) ] AD 84X Na,[Mn(HIOg),(H,10g)]+18 H,O

5) Na[Mn(HIO)x(H:10g)] + 13S0, + 8 H,O ——>
3 Nal + MnSQ + 2 N&SO, + 10 H,S0,

6) Agh+I'—>Agl Z
7) Ba&"+SQ” —— BaSQZ
8) Mn*+S ——> MnSZ

9) 1,05+5CO—> I,+5CO
3.ubkh dls! dzj sBRSHd®EE o ddzj olsdzgs?2 Ols dsts f
sCdmdvis: v CdMsetsHEd sBLHERO:
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3MnS + 50, —-% > Mn0, + 3S0;
d dzd
IMNS + 70, —5 5 2Mn,0; + 4S0;
gdfls i BO BUJ dzd © Odzd W :

1 |Cdzj XY’ s 1 B Odzdzlz 2 B Odz(

ljh i Fes 0, 5 B OdzA&ZO 6 B O dz(

{ OfmMud s ¢Mshis,PafOf 5 1 B Odzdzlz 6 B Odz

2 (VicOQo dgg 2P yd?2 5 1 BOdzEZE 9 B Odz(

3 |{Is9 jIs dz@l B gOsiAe ts 2 B O dz(
LicOo dzj dzd j-1tc B OCUgA (

RUJ ] J25 B Of

[ ih jdedj LOHOUd 4 ([tkttedse 1. 6., [j

1. Cczp tRejlalBj sOdzdz, MisMmsedy 2 ©BEOL SO
Misjfjdvn tCdMmdj ddY (tkj ocydd 4, 5), St
ssds, vyt o MmO ©WHO CdMmdskd.o nus®Y
dzj B3j lsOdzdzs g sy jIs BT ls! W ishd Qs dded ¥ 6
tOfMlsosews s Bles®BdH MjtjBEO (toh OFYED 3)

202 Odze dHtedH SdMmdzslsr , k& BRGSO, d ¢ sty
Mtsslse jlsMmiseakzsls Mmjteddhlsow d Mjtdow ¢
C d Mdasds O1 Ists O iedsWS0O,), L dapdblsts ¢ MJH
SOs.

RL  ftsdd maphdfedsdzlsmise dd ©Sdhddils, dv
fjtedes?2 S dMmdztslsr (8 OCyYydw 4) . U6 HMRT dt
djEmiss2 ude OV fj tcdec i pety s O g szt Is® o EfiplssO
OstsdBO Mjt', (mMitd Ck Ijteo[fJJC/QsGLdzts>h
5j & j cOlkOR dzd 3 § dzlz dzw q.tsdzlzqo.,qsm
9 jhjMise O, fntsucpswwrﬁaueﬂyﬂslz“/‘
OdzedHEAKH tcj OC ydw 2) . UBG’HO.deZOtGdZTSJ

[Agz(szos)e] 10
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COL stsBtcOL dzts¢j 1 H &5 iy fdaigls offdsH | toy Ols md stz ls tf
fj oS d 1 9Psmizd ¥ ONaSERIls tod W

{fteiHjdazdB ¢ HsMis@lseo Stej dzd J Blesd3sdH O
omdzj HMlsead] ©BBKOLBOddWw (BB dzj S Mdzs2 Mt
dZzOlsted?2, SdmMdtstetsn. [Mdzd o MtsMlsOs ¢ 5
B dzw tc dzOv dBOMMO BEHjIs 108/ 0. 1932 =55Psd
MsmMlsOeadls 559A0.3435=192 ¢, Ykt mttls
smizde WOl disde sy jls or Mskzyf Ok ¢0O¢ d
BHjls ftdratsHdls: v 9 disdz ¢ Ledrifrtfidss H @ C
[AQ(S:05):]". ¢ 4 - 1 Is thlagAg(S05)3]. | dzd Is § s lgflApidzO  fyls
B dWHJ tedzts ¢ 5 F s iB3H wz® € iy OADS)e* W Ols 5 a3

[ftejHjdzdd MomMisOs dOtedjots? Mmtsdd ¢5
sfdzso dzB &gz R sMdztso dz" j . UISGEHO Bis dzv tc dzO v
[ @ 95=46/0.2643=174G | Bsdz! . 1 O Cdmdztsls dzr 2 f
174- 46=128G . { Mdzd o MtsmMisOes OddtdzO o -tsHJI
CdmztstetsH O MigigdePo gy pls 6B B! . [ Mdzd o R TS
dzdr ftodratsHdlsMY 4 Oltsdiz0 SO .Mdgsfgtzi ©Ff s dzts
Zzodzd ydj 3 Obtdss MBS, dts o) sihsodg iPdk
ftoslsy COdedj tod OF ydqsHE.Is dus@EddsdyaiBse@® ts 3 fr
Mm4iHdIsd tsdzd is OM,S0,d MdztsIs ©

ltcd oL OddisHj2Misoadd { § o ddits B0 dand O L list
Mz dz: W Odsd dats 9 AHNHSOJg aeBis 0 € O dzd jfipkody! WiPigd Is
KINH ,SOs] i ¢ 6

m1 H2$203 q) 1 st

m2 H,S0, |6 2 SO

m 5 HINH,S05] | ¢ 5/ NS0,
A6 | KINH,SO0j]

* Chan E.J., Skelton B.W., White A.HZ/ anorg. allg. Chem, (2008 Bd. 634, pp. 28232844.
doi:10.1002/zaac.200800316
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E
3.0100 dzj dzd v t6j OC yd?2
1) 2HS +4HSG =3S,05 +3H,0

2) H,S,0,—>2C B0 pis4sq”

A1 fs IMmlz ¢t

3) AgBrg g+ 3N, $;03(¢5 1y = Nas[AY(S,03) 3] (1t + NaBi 1

4) HSQG +1,+H,0=HSQ +2H" +2I~

5) Zn+2 SQ=2nS0,

6) 2Na,S,0, = Na,S,05+Na,SQ + SO,

7) NH3+SQ;=H[H,NSQ]

8) H[NH,SO;] + KHSO, + Ca(OH) = K[NH,SOy] + CaS
4,

Q+ 2H,0

SQ (|? 82042- q\ rE:}
04'5%0 dS_SxD‘
(SOy)s Q.0 HINH.SO | O 0
o0 07\ NHy== oﬁsf(g”“s
B OH 00
0T~ -0
o) o)

gdfmls j 3O sy j dad © Odzed W :

llumMlsOdzso dzj dzd J  dzj d3d dzls O ¢ 4 BOd

2|/ UMis Odzts o dzp 3Mzd J M@BLOEAS , ¢ 6

viNsOdetso dzj dzdj m4, ¢4 s 2 |4 BOd

fts 198 Odzdz

3/vtcOo dzj dzdv 4 OCyd?2 8

fs 0.|4 BOd

4lulstelzC lstetsr 1 4

" M. Schmidt //Z. anorg. allg. Chem(1957), Bd. 289, pp. 141157,
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E A3 fs Imlz ¢t
fihjddi LOHOYd 5 (soa0OdzjdeSts ¢o. 1 .)
1.t OL dgssB 6 OL 2OV C©OMS OX, Mty jeHsd daf teaf| &

B lsOdzdzEteedd d ftesdLetsHMmMlse ] ¢ Odz 9 Odzd .
Yls ts 1 dzKd3)j dglg toj » tsH dg" 2 B NPz Is s o 1) fZdzsS |
ftoddsj dzv s hdjmw o dzOBtteOIststedd o COyYJ Mmls
COyd mMsej Odzlsdmj fIsds O, O sd3d dzOs Is AtE ] to
54,938/ 0,3476=158,0 ¢/ &sdz , Y lstsO digOtss
COdzdvw . AlvkMn@,@ X1 Mn. s bfzizOmds®dz] y, ds)y
eOMud bde" 5 fllsjd3, dmfsd Lzv yYydmdseB j

(8CfMdHO, kOS CO¢ bdts tBEedky,lshy tcfsy

1 EfMmlst  Mts MBIOGO,s CdMPH Qs dzz yOj &3 EZtcOo dzj dzd | :

2Mr (X)
2Mr(X)+16n’

{ Hd dzfMise j dzdz" 2 tcOL zd3dz" 2 8 Otcd Q M) 4 HSdzlz
G/ iZddtce Odzj .

v OC dd3 sBtcOL B3, ftcd OoLOddBsH ] 2MIse
CodayJ dzlsted tets o O dzdzets A sfizz o datg I MY d foze ) sl BiA fifpdsH
RO te ¢ VBRLBA Mn,O;.

ltcd oLOddBBsHj2Msadd  jtedzOdze OdzOls© € C
CdMmdzts s ts 2 BOtec Odzj y otsmMMlsOdzOo dzd 9 O Is W
M Hddjidpd Mdls s Emdazsed?2 ©j0OYyH Qdzdy t
SBtOL 59 Ols! MW Cod3f dzj CMder 2 "~ dzstedH @BOtc
54,938/ 00,1588 = 345,96 ¢/ dzssdz' . Clsts dzj
ndzstcd H O RO, tc ¢ Oldefy O (R dzts tedgQtdze A IAPOKNCs. ]l to(
160d3d4,25 dst5d_

1000 2 -
_ _ 14,96 o
L J dz) dzsG 5 IZHIzhdzqamEGD,zwgisﬁgwwlSJ(

0,4955=

ts IsMr (X =T, 860,

©OL dzsy G dad i j czw 0,1 &sd =&

Mr(C) bHotsjddld ds@Mpfiplzy s dzlz y of dLi 2iA4% = 925,96
dts dzv te dzO MNClig O fLipEDiGMRCls, & j € 1) O dziv s &3O Becz Wz0
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KoMnClg o otSHdtsd3 tOMlso Btg ded Eflsts2 ydo
orHjdzjded j 3 mdzstc® d rdzstcdH O € O W) ([eH
hj dzsydetsdz tcOMmlseatstey dgj Efmlss2yder, d ¢ d
ROt ¢ OMBRMNO, SHdH MEOteE Odzy O

54 Hd dE Edfvis dzlz yOF Isfw o L GBMNBIsHMNDAKOH| | d
Mtsslse jIsflse j dzdzts. stetsd3j E filpkOE D, OfistalRfs M) dz
f sz y6,j s®vwyftcd dzOGtcj 8 OdzEdec Oa d®ls i@ digving.tc joz
RL {Istsctsisfigdzinrslg 1§ .dz' y 56 d friis) iz Wh jd3B tewgs g0t )
ssets, ) hojdadzj ftcdotsHdIls, yd odHdes,E €
(Lddzjdzr 2 tOOMER)ste) vt J Mis!, Misj§fjde F s¢
ftesd] Y 2lssydzOv &Mz ISEEiHotSXhEor's 5 o h
tcOMmise Stcj d fted §uHCdmdzjdedd 1OC Y4 H
(BOEZJdZso sy BECtOh doOdzdi) d HJSEIfKIMNO,RBO!
BOdzG OdzOls S OdzdFwmisd f § SO d pdzj dzd v  dEOte G
KsMnO;, G dff sd3Odzc OdzOIs ¢ Odzd W

1 J OCYAVWG 1T tj OS ydw o sfmMmils Odats o dzj dgd v .
fjtod3dOdzc OdzOIs© COdzdw fp Mddz' dgrf 3 o sMMisC
otsMMlsOdzOes dzd o Oj s Hts MisE§ Pdpd s @ d Tk jo d
[ sV tedzOY GROMAPOL, 938/ 0, 2242=245,0 G/ «
Mr(Mn(CHsCOO),) , L dzOyd s, sBtOL 2 Ismw Ctod fl
GdHKOId 2 MsmlsOo . I 7 ylsj i g@piizd @@ e
Bsdzv todzz®  BOMME o tsHI' 55,0 if BS&EE)MR0dF= 4 4 B, @
Bzj C zdzr 9 t5GT"Mn(Clb:BQOWIEH 0.

lted oLOddisHj2Misadd OyYyjlOlsO dGOte Odz
YydOdzdHdz 2 Ctdifdzj € B3O tek©6419%8/0,1303sdA216680
G/ Bsdzr , dO2HjdB StddyjMmlsets wBsdjSkd ot
COdzduyd Qe sdztse d t©OLHJ dzddz dzO dBisdzv tc dzlz
i 54,9381 6 A26j @AB9, 098)i/ 48] 0 BsdzjX dzr J & S5H
K4 Mn(CN)g]i3H,0.

lied oL Od@sHJ 2 NEMUYEN) §) s &Y &9 Gzird yJ MS d &3
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E A1 fs IMml{z ¢t
h j dzsydzes? Mtej H jo sdtf)dz Ody®te e de Q@ Isfw  H s fls
o tsL d3tsy dzts Bd&ZzOGBHOW EmMiss?2 ydo tsmisd ydqo
[MN(CN)g]”. K 7 Ks]MNn(CN)g.

[ Mdzd HtsBOoadls! ¢ twOfs DOtz it tzd ¢ itz
BOLsteOMse sted d3F 2 & fip@ defiislz DY Dz @N(s O dets ¢
cdHEOd 2 Mmisfls QoL = [ 5sAlzwAcHBIV0 ,dZDIPIPO = 1
BOMME dBOtec O s sdz0t Y BROIH | dzd &3 dzO0  Bis dzv
(179,001 54,938 88,0)/18,0=2 H o j &Bisdzj $ s lHi@EL0,i2H,0.

tdOShygWwi s esf steydtsdedtctseo Odadj dBOtee Odz
d +7 M sBOLBsOd]jd IsttdhmtsS MOdOHee
CdHEOd 2 MtMmlsOs (et M tsEHOE3/0L1G G 490,p2ts
C/ Bsdzt , of Ylsjdk wOMME &EZOt® Gdayg@iso S O dzth ®
Bsdzv todzgz¥ BOMME o 5H 54,938 & A& id30898884, 9002, )5/ 21
sted Bsdzj § kzdzM iebksHVIN(C,05]B &,BLO

GYH i 1 ts fMddasj L 3@ OdL@RdsigBIrtCO), ( 5B tsfdats o
W s te d3lz dz' f 3. f . 3 tejhjddw), dzO0 QQs ts
stedi s dzOdzs Bddzd 2 or sy Ojls o COyYj o j

L tc O dzjleded¢ y d 2
1) 2KMNO, + 2H,SO, ¢ s g7 MN0O7 + 2KHSQ, + H,O
2) 2KMnO, + 16HCl¢ g8 2KCl = 2KMnClg + 3Ch + 8H,0
3) K,MnClg+ 30, + 4KOH = MnQ, + 2KCIO; + 4KCI + 2H0

4) 4MnO, + 12KOH + Q@ — % 5 4K;MnO, + 6H,0
5) 4KMnO, + 4KOH —°* 5 4K,MnO, + O, + 2H,0

6) 4KMnO, + 4KOH —"%0 % 4KgMnO, + O, + 2H,0
7)  3KMnO, —2*—> 2K;MnO, + MnO, + O,

8) 4KMNO, + 5CHsOH + 7CHCOOH + 5H,0 —12—
4Mn(CHCOO)i4H;0 + 4CHCOOK
9)  6Mn(CHCOO) + 4(CHg)sAl + 30CO —2=2%
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3Mn,(CO),q + 4AI(CH;COO); + 6CH1g

10) Mn(CHs;COO), + 6KCN + 3H0O = K[Mn(CN)¢]i3H,0 + 2CHCOOK
11) 3K, Mn(CN)g + Al + 4KOH = Ks[Mn(CN)g] + K[AI(OH) 4]
12) Mn(CH;COO), + K,C,04 + 2H,0 = MNG0,42H,0 + 2CHCOOK
13) 3KMnO, + 4MnG,0, + 9K,CO; + 21H,C,0,= 7Ks[MNn(C,04)s] A B H 17CQ
2009 dzj dzdV EZYtsdwdzls' 7 t6j OCyd2:

K,MnClg = MnCl, + Cl, + 2KCl

3Cl, + 6KOH = KCIQ; + 5KCI + 3H,0

2K;MnO, + 2H,0 = KoMnO, + MNnO,Z + 4KOH,  f tsfydzj  dzj 2 ks

SBtOLtSoOah j2Mw h jdzsyd d30dzc OdzOls § Odz

3K,MnO, + 2H,0 =2KMnO, + MnO,Z + 4KOH
3.1tcd ©BKOL 59 Odzd d  dtty BlstOuidrodite  fdstdsjdgisw 4s3n:
s dzj € Istets dadzlz © 5B BdsYSs Iz, QO { tej lsi tisdy Is @s
Yj destcOdz! dzscsz OlstsdBz 2 1 dzj C Is te t3dz20 . RBsfj & ¢
ftod Mtsj v ddzd Isls d deji3ts kP &GO 5 ¢ Q@IEJ ylg thdsto @ QO 12
MsMls@eadls 7 + 2A5 = 1 7Mn(CQstsdgif i 1€ thxiay df
HgdBjtedL s sfqw, 1O¢ COC o (tsdzzyj dedetsds H «
18 1dzj Slstetsdztse , Hif M (ER)WBLE uWstddsoddQj Mn{CDss ts
ftodojH]jdets HOstcd B §tz@ s s s IstcOc tsdzOd
EMdetseo Odzedd SCtlststets? dRZORtsHdIsMY Otz
Bsmisd Ctso rCH, O dgMiEI skMnfige wid2d dzts?2 2, 9% d3) .
rod IjlttOettdOd d& § fdOBdHT toOffHdalztsy
Hiczelz d tOLoe jtodzzlsT Hicks Glsdasmdlsj dz' dats

e VO

gdfils i BO tyj dzd o Odzd ¥

1. |ucOodzj dzgd™ T1BBOFHJ2 & Odzdzlz.

Vil Odzts o dzj oAl B, CAEEIld®y@s 1 B Odd 20 B O
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2. vy jlrtej bkteOodzj dzdv tjOCyd2 8 4 BOd

3. |1 J edzOW fyilsltc zBCAsdzdiz ©
(tcOLotstetsls fdJeOdBdHT dzgJ BEZydlsr 1 B O
BOdzdz L O HdW3j tedets] Mistets dzd j )

RuJ1J: 25

L ihjdedi LOHOYd 6 (sdteddzjdeSts 1.5.,

1.f] jsoedZ sHdls & MtsMmlsOs M OO f f Od
fsdY ds?2 Cdhmdaslks] BBOLLEjls Y dtsdjlstss' j
HOYIs t8CfdH, SCtistster 2 dMitsd LEzjlsMw o ¢C
fMted vd M ity Cdm s dij s buypdzpsbzeiz” ¢ BOfg
fsHASBH kO&L

( Mdzd x4 4t udimdzj dedz" = Mmot2Mmilse  dai
BilsOkzO fHteso jHjd of ydmazj ddw. I ted s<d
sChEH MY jCOdzdj f AfitsssdY Bl O dEy €O
Hiezedn 1 dzj d3j dzlstse  Mzj ! e d s A s MY s tstsp

B Okt (5 jcts @OM@EM%%iﬂQW; o t5CHdH |
/)]

ni Mg ni My
1/15.95/¢€ d mdzty | 5| 79.76 Btctsd
213190 Mmjte( |6 95.71 | d3ts dzd B
314786 IsdIs{ |7|111.66
4163.81 d3j HY |8(127.62] Isj dzdz
sdmzstetsH, mMikd (d Bloctsdy dyiscdgjlsls Olzdas -

sj k6O Misj§ j d 6 dmMedds ©SihHda Hensd
Misd fddd ECdMmdiddv, {(iltdkdkz d&jH! d
SBLOL &d, skl BPEMY ksd § s

I'muydmdzd @ @sdYted' § EGMHHU o MisHmogs ged M
sqls0dzO:
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] J h J fn (D( %) M, G/d313d;
E 3.33 14375
F 41.9 115.9
H 20.9 229.0
I 19.2 249.3
J 26.9 177.9

lted ts€dmdzy dzdd IsdIls ©dzO Tidz) 9 sC sz ijcr BB
COyjmMlsej Hdd3jdzls©® © <¢clsdlsOdetsear j B j dzd dzO
Fedzj 3 d ~rdzstetsdz §tod 79 Isfigts W39 As sls § ditfsidiz @lg
HOdzdzsdz Mz yOJ TICIISEGEOL Z g On dztsted H Isd
CGdHEddL 2 IsmY IOEMSEI?2 HE dMsfsisT |, ftcj H
GdHW©OIsdteseo Odzdz" V) TOSTHAPH BHIBOdAPE o' yd ndz,
BO Ay j IslEs d Is O dzts 9 O WiO, Rid®) HEiG,E dZE(OH)..

sdlsOdz fted oLOddBBHJ2MIsoadd M €dmdztsis(
Misj § J dedj dzg ¢ d P , sBtOL W Mtstslse jIsMmiseazk
Msdzw dzets?2 C d MzFGIEE (D). sBteOL 2] Isyw

slsOdzso OV CdMmdzslsO wOMlse stew jIsmw o
Csdi3lf dzd € M dzSLTIFG (G dzisIs T

lted oLOddBdsHj2Msodd jtesECMdHO o fSHTESTtS
oL 3y dzs tsB o OL € ds@dzdizj ¢ Migac ts ©CPts dzd Y dzts ¢ ts
Nj dzZstsegts tsfMOHC O -aizducfGulizBthe Hig teasT thyisd ts oz W
d s dz Odzd3ts dzd W Coslsster | ts@ tc GoLdiEdIOEWeO ot
f zZOs dCtsots?2 Cdmzslisr . RL BECOL Odzd Vv, yls s
sCdMmdzj dzgdv IsdlsOdzO +4. vOCdd BBELOL t5d3,
o d HYH)(TIF(O)] . 1§ ®eard k4.
UBGHO Mitdzy cdzOV Ig®INHNOls MisQ o1 de@zj dzd W

My =17-(2z+ y—4) +47.867+19y + 32z= 36y + 66z — 20.113= 229.0

y=(2290-66z+20.113/36=6.920-1.833%

y
5.087

3.253
1.420

WIN|F N
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1 4-0.413
ssdzizE€ts 1l Mistslse j sMise kzy=ls 5y ds jL deQ@iz@fus] dér

(NHy)3[ TiFs(O2)] (H).
lted oL OddsHi2Mmisedd ydRNa2gy jdgels@BHOE Jdatzd
sdlsTRE (feslsj Ol tj OSydw -$mdgj dz O By dz@
YyqdS dztstf j dzlsOHdj dzddz Odzd sdzr O Hody kM]3
sBtcOLtsoOdzdy GMOHCO ~daztstedHO dzOlstedw, ¢
dtsMisOo B tcOL Izsdzdjve Hfiyvdzyfytxl HgsA@ji(Cp),Olls,! W ste
M, =(5-12+5)- n+35.453. (4— n) + 47.867 = 249.31

N 24931-35453-4-47.867 5963 _ 5
5-12+5-35453 29.55

1 20U d Is | ity @3hts)aly.

M, -M;~71, Yt fMmtstslks jlsmisakzjls Hokd Ols
J - Ti(CsHs)».

R L Emzseo dw Mmdzj Hizj SE C Qlsthtsdn  Idiptdsj idd@izj
sCtkyjddd " jMmsd BsdjSkzda Oyjltsddlstddzo,
OL BBOHEN). | MsMlsOe Oddtdz® Hsd jdz 9nt
RO MMk O dzd s dzts 47.867i (12.013P#14H607+3)b=1143 . 5,
Mesofzlsj Hjowlksd OtsBOR 28HO, O s O¢
dHJ dalsd ud de, O fMmisjyqJd s¢dmdzj dedw  +9
fted HYf sdzsy dlIs! , flastss o e POY ETHEEINE @) 0 [ § t5dz
Misjfjdd BSCdMdzj dzedv IsdlsO@OIs +3Ylstso s @ dpliets
f Otc O BOG dad Is dzfs .

[ Mdzd MtsMisOe Misj HJ deledel{Q B s o tOYclzefJdH | s
ftsHIse JtcHdd3 MtsMisOo :

1 jhjfmlse G/I:Q;dy w(o/lr)’ I'ghimlse G/I:Q;dz 0)(0//;/\)’
] Ti,0; 143.80| 666 |H | (NH,)4[TiF(0,)] | 228.973 20.9
E | [TI(CH:CN)eJ(l2)s | 1436.32 3.33 | I | Ti(CsHe),Cl, | 248.96| 19.2
F TiO,RPH,O 11593 413 |J Ti(CsHs), 178.053] 26.9
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2.Vt O dzgj dzgd V: toj OC yd?2

Ti + 0, —C< 5 TiO,

3TiO, + Ti —2%%C o710,

TiO, + 2C + 2C}—XC 5 TiCl, + 2CO

S

2Ti + 6HCI —— 2TiCl3 + 3H,

2Ti +9 I+ 12CHCN —3N o rTi(CHACN)(10)s

S

TiCl, +4H,0 —— TiO,RH,0 + 4HCI
7. TiIO,RH,0—S5TiO, + 2H,0
8. TiIO,RH,0 + 6HF—> H[TiF¢] + 4H,0

PH=C , (NH,)3[TiF5(02)] + NH,F +4H,0

9. Hy[TiFg] + H,O, + 4NHsH,0
10.TiCl, + 2NaGHs —"5 Ti(CsHs),Cl, + 2NaCl
11.Ti(CsHs).Cl, +2NaGoHs —-25 Ti(CsHs), + 2NaCl+2GoHs

31 4 O0CSydd oL OddsH j2Mlseadw Mt M j dzsy

] tOMmlsotslydsQdasoy@™ S IdMdslsO yYOMmisd
SBOL B9 Odzd v S 5 RBY-S5p GhdzseBOG dhGisd Mls
cOfMso stesOR] " jdsyj?2 §oSkdyj MSd daj
s hjdasy' s GBKOLEjlMY Mdjh Oddzr 2 ¢

TiO, PH,0 + 2NaOH € s ez} Na[Ti(OH)4]

TiO, + 2NaOH —- > Na,TiO; + H,0

45dlsOdz WodW jlsfW HBMisOsydsts 6OMY to
Ctstey, nAtlw d twOMMj wdsder d3. wkh jmlsok
Is d Is ©dzO dzOd B tsdzj j§ dL o j Misdz" d3dFeTiOY, o
f 4 etso@UliQ)ls,( ) d, dz(OTM)s,OL If d GaOEL)ls (
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E A1fs IMmfz ft
gdflsj RO tyj dzd o Oded v :

1|[ftcjn]djdedwd dejjldodias ®O&EZO |11.5 b (
{ Offyjls IEBmMB,6IAa s 1 B Oddk

2lvicOodzj ded™ tj OSYyd?2 5 1 BOdH1lLl B Od

3lutcO@o dzj dzed™ toj OCyd2 Mt hjdasy' |2 B8Ok

4] 6 B2 B0z & OBZO dzdzO 0.58 O dzdz@

RUJ1J25 BOM

f ihjidedji LOHOYd 7 (1BE2MEtse 1. w.)

1.00m, BSHdd dL C(thifisdgictiitaz] gt spomMge® O
l LOHOYJ4 twJy' dHVY Is B Ixcdd Y diisd df talg” HAt o
sdzd MHJjtey Ol CdmdzstetsH ddzd Wilstste. 1 O3
L dz d3d dzls© o B dzOtcdztsd3 9 jehs] Midsjo@ ¢ ydf dwe ofy f
Motslsdzgsh jdedd 1: 1. Clts ftsLotsdvjls dOdy o
fs Wtedizdzj :

GHJ T Olstsd3dzOY HBOMMO B tsdzj jni sy ipakts gt 51
fMtsd Hddzj ded (.

[ Mdzd Gt HY cdE)@ustls, midsts= [ ¢ 8 Agl7Hfofmz’ |,
COLEddr 7 oO0tdOdadstse dzj ¢ ts5dzlzy@j & fi) gzt +
[ M = 32A<TO®Ed MSsEpgl,o MA ¢isfiazess dazo, |
olsstets? 1 dzj i3j dzls ftedrtsHdlsmw 114 @&/ d3tsdz
off sdzdzj MBedzOMEkzjlsmw M HOdzdzr i3 5 o' Mis¢
M4 Hddzj divPth. .40 ydw 64 ¢ My sSdefiy dtots HfH
HsflsOlsydss Stesh s dLojmlsdes, V) ofd s igdsc

73



E A3 fs Imlz ¢t
Is. I1ji 4 S®J[Atk] . RL HOdzdz" = 5 fflsjtej dBOMM" ,
SHdkZets Ot WIsts¥O, PtRf sz yO® kiBicr dlstf tcts+
HdMf e igtso Odzd v , mMetstejj oMmjcects, Pthy dzv
[ SsMisOlIstsydzs dL o jMmMlsjdz WOCIs, Ylsts tsfrisr
fn s dzd HdSCOdppde@dz ftcjHh j Misotse Odzd it
BdzOGtstecsHdzr = G6OLB9. RMatHW djtef Qe tstdab
(MEstejj oMmMijcets, o 1Ikts?2 Mdd MO d Iswyv
cliaf, O IsOCy ] btcts, ¢ futisfsH fotg RE P AZO iy , G (
Moslsdztsh jdedd 1: 1 (98 Efmdzsedd ECOL Odzts,
CcOLMd3 toOgdiz y Ylsts—7F ( = 131.3 ¢/ ¢
Motslse j sMise zj IsSA 1CXe,j def dzlz, @2jilexejzls Is. | . teJ Y
Hyj2Mlsodlsjdzt des dHY Is 5 MtsjHddzj dzdv = B dzO
ECOL" 90j s Ists, Ylsts HOdzdzr | Mtsd Hddzj dedW
zyy dz" ds tsyjdedi sB ' ydz' B)lled BF§ s OV XeRilighzeax 2 yd |
ftoj HY t5dzO e paRHEE O MOW ststetsf dzOIsd dzOIlstsd3 H
Metstejj oMmjcets ftoj HiXS[RFS Qdeff B dfigsiddds ISz tof
(M dtsdzO f sHdddB d IjdB3 34 1 dzj d3 dzls 53,
od N jiMmise M dL &3jideijdedsivds digfy dzwend & i3 & dztsitclyH
BOMMBse 52 HSdzj CMj desdz® o L Isdr MsjHdd
B-XeF, Ci XeF, DT XeR. 1 Mmj WltstecdH' CMmj dtsdO0 {ts
dL CMmjdsdzO0 d WikktstcO.

b s dil COC ECOLOMs o bkMmdse dd, d3ts ) dz
ftadzCls Htedmtsy Hddzj ddeftF d H t51R &lats s dzfs Uz &z Iz dz'
B toclz ¥ Iists 3XeRPEF,, UvOCYj] EZCOLOds, ylst Mmilsj
Ad, COSC o IndWsstgtcdHY 2, slsCZHO dztsce d yo
[XeF ' [PtFR4]

l1ted & dHXeBdzdisjyd 9 dH dzts, ftoesdMmMrtsHdIls HC
Olstsdi3Oteds” 2 ¢ Mj desdz ffts Hngstg >H @gl) Hzd G M desdz o
sCdMmdzj dzgdv . vl W OXedzjylsas Hf jteddw jeleffmvte sCddqf jL

dzO 3" mog'T.f el 9 SH detsy € M detsdg®v o +il9 J. § jrRd
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HOdzdz" | 5 dBOMMtsets? HBdz] ¢¢Mj dsdd, {td
tcOMmMyy Isj dO BHddz Okt CMjdsdkd 131. 29/
XeG;. lted tj O¢ydd M dzgj HsMISOISSC A My dzsyd
¢ s tofy Jj &t NaHXeQ,. [ OCMd BZ3Odzt dets?2 Milsj f J dz* ¢
wodw jIsfqw GH8Mtsdds., j .Cslsstelz e By dets W stedi
XNa,OyXeQ,, RMytsdzr L W HOdgdzr | 5 BOMMBSoeB2 H
Otz CMjdsdd ftodatHdIlsmw 131 .ydsSs/ OfErld
X:y=2:1) , Is. § . W BlaptBGdzO s Hdzdzi dzls te d to s 9 O dzdz
tcj OCydd fn fjtelMmj dzkOIstsdz B Oted W ftcd t
sHdtso o] d3j dedets € OC Mmddz dzOvw CdMmdzsIsOH ¢
XeO,.

A - Xe

B1 Xek,

Ci1 Xek

D1 Xeks

ET XeG;

F1 NaHXeQ

G 1 NaXeOq

HT XeO,

1T [O][PtR]

Il i Xe[PtR]

Il 7 [XeF][PtFy]

XT O,

YT Ptk

Y1 Ptk

Y,T Ptk

20t0o9 dzj dzgdWw t6j OCyd2:

1) Pt+3R=PtR

2) 2Pt =2PtR+ F¥

3) 2PtR= Ptk + PtR
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4) O, + PtR=[O,][PtFg]

5) Xe + Pth= Xe[PtR]

6) Xe+ kh=Xek

7) Xe + 2h= Xek,

8) Xe + 3kh=Xek

9)  Xe + 2Ptk= [XeF][PtFy]

10) 3XeF, +6H,0=2XeQ+ 12HF + Xey

11) Xek+ 3H,0 = 6HF + XeQ

12) NaOH + XeQ= NaHXeQ

13) 4NaHXeQ + 8NaOH = 3NgXeO;+ Xe §,0+ 3 H

14) BaXeOs + 2H,S0O, = 2BaSQl + 2H,0 + XeQy

Bulkifjdz tCdMmdzjddy SdhMstttHO +1/ 2,

4.1 5 | ddzdXemtds) jIs ABsE|f CtstcH d dzOy d s tlzdz’
stcd 6 sdzO@dz! dzOw B dH dtcOdzd HR] dzjc2pa=ty]IdidfH &>, o3
CotstcH dzOyd s dziles Q Is @ tsuiad L H & ] 5 d3] 1§ tztffrPC dStod@) He
XeFs 1 Is d tABgE, CtsteH d dzO0y d 5 dzdis Hdzts §f © tztf 4 dztc 2
CGJjBd3j stedWw T qifp@) ¥ izdiztizr 2 CIsO1 HtG.

ANststocdHT ¢ Mmd dats dzO W dzw 8 Is fqw Mtsj HJC
Y Isrtey at dzj Slstetsdadets?2 fMmoawerL ! 8, MtcOo dedIlsj dz
~ndBBdde sk simizh j Mise so Odzd j H Odzdz" n B3ts dzj
Ldz2OdzdY R"ddzdStse s Cco0Odzj dzlsdzr = fMmew L wng.

5¢lssdz CMjdetsdzO® d dBsdzj SEdzO CdMdzstctsH O
st ssdkz iy ddd D8 jfHsd dajsaif{vdzs 1) § 6 5 ezt
oL di3sy dats sz yj dzedj OO dzsXeaf.ydetséts ftsj H o
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gdflsj RO tyj dzd o Oded v :

10 COyHEBj] dif & 50,05 hgddedzd i (I

L jojtedzs £COLOR fBOs®D )dsdss '@ 2 B9
2. |16 0o dzj dzd Wi ftesjsADSdagizi? 14 BOd
3.l jteder j Misjyjded ©Cdhdj ddw 0,5 BO

) 0o ddz' O ¢ jdjlsted” COYHIE?2
4. i sBddzOdedj & ISty ny,j dsteso 52 |2 B Odzd
0,5 BOdLO

5. (1 jtedg 2 ®lojls 1 B Odd

RuJ | [: 25

[ ihjdedi LOHOYdu.8 [(.S5OtgdEdrnjtsdatts 1 . 1. )

11 8MSsd Sk dL tXstsd tc QLdzjjdsifels Of e tcOMY
Htsdzy jdz BrIs! dzjeyj 238. wkh jmlsoalkzjls dzj
q&jshdrn MkOBdd d 7 dLesfts) djcuyj L
fsHMCOLT 908 Is, X iydsjsm dzjdgjddindztf ¢ s Htso sdz! d
& dMOded® HBEOHOIS! MW B 1 Istsd3 Iswy j dztfs, (
ZOctcj o Odedd ftesMmissets o jh jMmMlsaO® o dLB' Is§

[ 8L dzOdwt @s@n,mdmsw&w%&%,
i} M

QizO dzts ¢ o ydats  X@ry ”W%‘Sﬁqﬁ'ﬁﬁ

“ =”2>(<1'_1a5)'i?9n =14.12% M =”>; _'?;)5)'(453m =24.729n
ni Mx |[SM¢|(n| Mx [ $T)¢ | m Mx M dzts tc d
1(14.13] N,O | [5]7065 GaOs | | 1 | 24.729 MgCl
2[2826] SO | |6]84.77 2 | 49.458
3[42.39 7(98.90 Tc,0, | | 3 | 74.187 AsCl,
45652 81130 CdO, | | 4 | 98.916 TcCl,

I GHAaGHdl bsd St Isjrdyg yd2, TGO, -lsdsde

77



E A1 fs IMml{z ¢t
TcCl, o Sttt 7 ®OMMser j Hsdd &jlsOddzo

[ftejHjdddkz: djdyj didslstsets LOfdh jd5 EZtcOo
tcjLizdz O] Colttes? ofjtor j BN d §tdb
tcjLEd sOIj dzjj BBwOLEjlMW dOdBSGdjj
Cobtesets By jls Brils! §dEzyj 0 &Lz e dj d

ra‘Z+fD—>3%Tc+&n

RL tBh jets o9adHO toj MEYE ag= {42z yOlg telz, ity
dL s’z s 0Cdd3 B tcDidssaizd 8 HEj dgj dzls

LicOo dzj dzdj YHjtedzs?2 t6j OCydd, Mmkh jMmlss

fng o+%D—>%%Tc+&n :

2. [ BtSL dzOw oM oz® -t O tyd B j OO QP OH BS%U. Wi
Uz BBOdzs ] ERZtwOo dzj dzdj W H j oW & *TeedgtOL jyisf 2 B
LOf dMOdzs € O¢

2§§U —>3ch +X§He + y_(ie .

[ OMMO d3j dev j sfqw Is-t5 @M § & (2861 894 5 x O3 ¥ G

ltcdPdz-BONMY OH) L OWH WHEKO kdj das®f B
o j dzd yd 9109212 #y =dB3=> 24+ y =43 =>y =19,

vsOCddz BtOL &Y, oY istg s 340 @ jds-t @M OFH
198 | @MY OHS9 .

[ftejHjddd dLtslstf, BteOL k¥ h d 2 dztf ko te
VicOodzaj dzadj HOdzdats?2 WHjtodets?2 toj OCydd o B

2% g€ +an
tsls ¢ H=0135,g= 4 9. sO0Cdd3 BBCOL 53, dzO to W
tej OCyYydd BetOTIEj sy dL sy
Zggu —>%%Tc+1fgln +(:)Ln
3.1 . 1 & k)i GftjHAikdjedd 8k kLD
t OmMsetstej dzd j &3 o' MM j ¢ KOHES Mmal e HOdzEsd - tdA) iy lsf o
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sBtocOL FS KO, d 1 T NH4TCO,, Metslse j Isfise j dadzsl /
dd3j jIs dBsdzj Czdzv todets ] Mistetsj dzd j=69 &fOL t3g ts3
LOSC dzs yd 87, TcFulstd .o oL OdNg Spls®dd ¢ j Isw
Msdnddz dzedd ., fedyd i3 $. u.voyfmzdifulg dlzdijls w30dRC
MsmisOo dzw j Is:

Am  0.2769-0.2427 .
VTR, 0.2427 ' ' s C

Yylsts Ml

SHdts?2 &@NOzj Sulz dij. L i NG TS o
Df sz yOs s ftcd oQL,GqoBstej fipls id dp Bsdz ¢

010 0.14

: =1:1, Is ts sSL o tsdzv | IsDitshi JH ] ddIs!
70906 98906 Y y J YQd 14 dzd m

e ddsj jls f sdzd dsj tedet
(M. ©dHisEEOEs st C\\<
dsd H dzj dedets e Oflso oW j ks }%C%ﬁ?“’(;éu S N
. u. sfls Oy sfw  teOe 22“* e S ’\O dzts
osMilsOdse dlsj & dzF & . lzc'dzr
Emdzse dwr Y dHOIs! dzJ AtGOGCBJdZ miste 20 Y
s 1[TcCl v 1 A )M ded MBPdzs €
ci2
XeFs oL Od d3tsH § 2 TG, kzgj - T
W3
IO.él6ﬁ O.%‘B%ZF
s dz! s s )
E s 5 245278 509805 ‘{11
3:1 fted {btsd sBEYOL Iz ~ 2
e 147 | c13
MtsH j oy O fjJ MtsH j oy ON Csv‘/]‘“ c c
CAnEsEEHO. 1 NENBO g gy [

Bsckzls oa-tsHdIs! Cd Mzttt H, WIS BB g & mJ dzt
XeO,F.

xX-M ) -
wo = © = X=_ 2 My, +y-Mg =>
Mxe+X-Mg+y-Mg (1-@0)Mgo )
" A. Hagenbach, E. Yegen, U. Abramirbrg. Chem(2006 V.45, - 18,-738p . 7331

DOI: 10.1021/ic060896u
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X = 0.0717 431.29+18.998y = 0.6338+0.0917y
(1-0.0717)-15.999 -
y| X
1/0.72
210.82
3/0.91
4]1.00

sOCdd 5B BPRORK.E,

| siyls Odeso dzj ded j g
ftojHf SkOE O dzj f1i5d-a
] flsjCOjls ftefldd e OC -
i1lsts BCMeWsstdH Isjnds| 9\ e @ Do
efsOdse dls'  MYsd LEY | ApOcd) db okl §
6] Oc¢j dastse . | oL bz -TdeusdieRofn @iEsd SRS o
SBEOL k£ jIsfXeOR § teigfs dzd IsToMy ctidds e’ 0 O smw e 3
cor fMotBYHOjISMWes 6f djsHstcBOFS 6@m tod Mk

1 tod oL Od dzsts XgRe Mfis oTd,G; o B dz! dzts d3 s s

05273 0.1332 _ c
245278 309805

oL Od BEH | 2 ds®dzJdeFHC i dzd 48 jsdgde® dzs o d Is j dz' |
dzj @ 5L d3tsy Te@, dSsday., o ntSH WG das 1§ s 19 @ood f
W ls ts gfdedzReRd Bt OL [KeFddgPias o j o 5® bztE] at

Hsdzy j dz B OL 4TEBRIMHY Coddsgetats s €. y. s
[Odz dzj 2N jj L O3 h Tcksp jdz0 € of fipdztiste iy O S BB L T

fteslsdotste) ydls klso jtexHjdds ,J-X&FS|[TeBRGPL 12

ltetS dH L 9 ] Mis dzts, Ylsts 5dzdts Bdta O3 filpls tdstArgwis z
otsmMsOdzso dzj dzgdV (H&BOodzj dzdj dHJHO € O¢
sjifdzjydjds o otsHWIs 2 dtsteGYtsE @uzd Kbchdpg ddz st

wh B

SBOL k) IsfwHF i@ iirs o s twd gyem 1.

"H.P.A. Mercier, G.J. Schrobilgenlfiorg. Chem(1993 V.32, [ pp 145151
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B dz' dzts o ‘516'7(;:)3:"'5%38%*3:1’ Usts Misslkse jlsiss k|

Tcus fisj§jded 1S dififdajctifgdzd d3 4tsls dztsh | dggf § H: dB3ts

'\I\/'/IH 20.07&(3)710.75:1.049(3)_ ltojHY Sdztsy d o3, Ylsts sHdzd o3
G .

] Hdda ded 2 KOl B 0O s dzv e dzOv  BOMMHO

_ G _ (¢
38982-1.0493) = 40905 ¢ d dz88982/1.0493) = 3714945 .

vOCO¢ MmMisjHddzj dzd v , O Liplsya?C Isdz tiidalztg Y dzr
Cos®jdH Hiszedn COlsdtsdzse o ts Hadgjtdteds) difisisls
9 OtcdOdzls™ M L OB " j dHPH:GOISdsdz0 ¢ Odzdw 0
Fimgimlf Ygsa 14" J MU Yasa
(HsO)KTcCls | 369.75 | (HsO,)KTcClg | 387.76
(H3O),TcCls | 330.65| (Hs0,),TcCls | 348.66
(H:OKTcCled dBj i Is BdzdL S5 L dzOuj dzdj Btsdzv tec
" ftedHf Ay, Ukt ftd Jjet § jKIECkisd
nslbw Csdeyj delsteOydw dsdzse S Odzd W dad ytg Qi lsye
d M sHegpOX y d sdzdzs 2 a3y Mmd .

rtceddy otsL dzsy dzr d3 o Oted O dzls ts a3, Bq MMd
wWo W jlsfw L ORjASHED.] EASc§OS tj OCydw
JHdzMIse j dzdz” d3 o sL d3tsy dz' d3 O deyd(dsidy W ejd2vfnld

M (K ,[TcCl(OH)]) = 37137d3%(, s t5 GG1T &K ,[TcCls(OH)], H i K,[TcClg].
LiIcOo dzie gz 2:yd 2

A4TC + 7Q (¢ s 2TG,0;

Tc,O; + 2NH3 + H,O Y RH,TcO,
Tc,O; + 2KOH YKT(X)4 + H,O

2NH,TcO; + 7H, —%%C 5 oNH;, + 8H,0 + 2Tc

Tc + 2Ch ( g P> TeCl,

Tc + Cb _40C TcCl,

Tc + 3R (g =P s TR,

TcFs + NOY NO'[TcFy|"

o)

©N o Ok WDhPE
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9. TcCl+ 2 v % —>[TcCl( U LN )
10.2NH,TcO, + 4KCl + 16HCl¢ & qpg—Cs 2NH,Cl + 2K,TcClo + 8H,0 + 3CLy
11.2KTcO, + 6KI + 14HCl¢ s . RATCCI(OH)] + 6H,0 + 4KCl + 31,

12. Ko[TcCly(OH)] + HCl¢ s qrr———> K,TcClg + H,0
13.TG,0; + 3XeFs — % 3 2TCOF, + 3XeOR
14.TCOFs + XeRy — 1 [XeR | TcOF; ]
445 HJ dfJodde v L hPBd JIs 2 dL BRI LO:

Y HMCCli(s | Is tc O-HEACI(u 1 )]

gdflsi kO syj dedo Oded W
1|6 dzj dsX idds B @05 O @rdz 28 O d&zdzO

VicOQo dzj dedj toj REQUSEBA @G dzls j L O

2 [ ftej Hjdzj dad j - dfy JEHRIBER {OREEDE Az 1. 5 B Odzd
LicOQo dzj dzd j toj UYL 5 cOBE@O O

3|1 ihjMEM@ts 0. 5 B OdzEZO 20.5B O dzdz
LicOo dzj dzd W 4B JsPC Y ds?2 1( B O dzdzlz
4 RL BABITEC( U LN ) 1 B Odzdz

RuJ |1 ]: 25
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{ e Odduy MS OY =~ dd3dw

fihjdedi LOHOUd 1 (ddzHtesdzsO 1 . ¢ . )

1.10 fiteas?2 MsOHdd tj OCIsde Jteddz witst
ctozffj Oz HjEedHO M GBtOLBOd]j &3 Ot
f sizzyOj Isgt. MYod teigdzj Hize N j 2 ¢ figls @fdisfs H Y ff |
stolsst Wdtesdz ESCMEzMmdas?2 Cdmdztsilsr . l etsilstsd
sish j f dzj dzd © Bsdz € & dz Mfdls® M tBKOL L
COteB € Olsd tsdz0O, Cslsster 2 HOdzj ] tjOcdtede] s
]l colststedzsy ff tesls 5 dzdfftictss @diaf{ ji dRtsdzgzq tidztlz  d3d
sBtcOL 5o Odzd & s dzy ¢ zdzr fMtsH j to Of j 2 Wt
dzj sBRtSH J d3" 2 H dzw f fipdsdsBQ 1Ot dzts 2[ 3, B to
(fitcjcectozff Jtetsoa CO sdzw 2L j dzO) . | ff sctd O LHIg 82N
Ozt s dHId B@OMIZP &Y dzdho O Jjuds MWE tsHstds e P d tsl€ @
Odz' H ] erdHEH Hj2Medjdd Ctdi3fdzj MO Istedts
dlstczClsBBB dzts dzOf d MO, HAOSCE, d BJL
Emdzse d d HOdzs MdMmilsj BOIsd yd ME B4 dzOk an0 dz
f sz yd dz ¢ dMmdzj dzdyy, @3 dftpty Jdztsd dzf) ezgf &zOlse T o
Metslse jIsmisekze h d2 Mfdls, Ctlstster 2 {ltsdzlzwy
Cslsstetsets o9 EMdzsd gz de®@dz0d B c@tk@dkdL O ¢l
1 IsieR] sddztser 2 1 Wdte Mpddsdsj smlselzs h j 2 Cd

OMe ;\Me
1) — OH MeO~ ~O R
OL BrMg— MeC(OMe); QD
2) H,O H*, t - MeOH
A X A X
L l - _
. 1) LiAIH
O “ = CrOz-2Py HO “ FZ ) LiAIH, eo.C “ FZ
2)H,0 Meb2
X (o3 B

2.1 sstOY yjfsySo dzOydized tih  dzCe jiPS ¢
) sfSd Sk SObkdsde ddlsdy CottHdddol]lk
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Hiflstdagtetso Odzd-f tszeislsdzd O lso 65 L zdiz Bsddds
2-W Iz tedfcfits d 2 . { dz tc] adpicasidis 2 5O dds,dd HER  dBJ
SBtOL Hp D s i shedsjdisir) 2% £ B)O.dz0 v, ylsts ¢
LOB] M jddw ofMmskfOjls ksd Ct ©HJ dY GlkEk d
ftsj Hddej degRre ¢ Ists?2 W stz dzr  Difeldj Bz s B OG
Bisdzj SzzOBd Isddj dzcdkzdSsdy (13 Oktdkss b
ysts WhkteOd &syjilk cdHsddlL sgqClyisipdzon I
Mzt y®j Bj] MSwrisrj SOwesddd d&j ctkzf
tj Ocdiekzy s %BWdHMm@M@&@@dJ% mBBBaJBm

(@] Li Br(CH2)4Br O TSOH
\ / )@
@ﬁi @&H W“ W

JBEOLBaOathmWMBmﬁﬁﬂB o toj OCyds |
SBteOL 5o Odad j o3 Wsmws@mbmm@Nm$@ﬂzU045 )
Odz'! Hj owdrH B e OL s Odzed JGZ Mg boePlzg €s Ho |
it. lted Hj2Msoadd SCdMmdslks' ©OLtekzh Oflsmw
COtBtsdzd dz' dzf | CGUH&E GHdG siHdsSkasi HOj s fMls:
ftesHEC O, [ G 1S sSBtcOBSISS O h j -6zt s s dats
CtodzH § delmMOyde jnds sy de®dztstpliOdks jOREdzO d 3j dadats
FyOflseokzsls, sy dets fsdvils! 5 tslsCtcr Ists2

 OdzMgLi f ed MsjHddew jIsfqw € ¢ Otes tsdzd dz' dzts 2

ftoesdmatsHdIs COtB ¢ Ols d ts dzdzO W yqdq<sdzdL oydvw,
foslstsddtetso Odzed d MY & tols@lo BRLE j dste H dfs 2 dptigts o
COsdtsdz OlOSEZjGC fezjuis dzels. H. | Odzj j |
CObdtsdzdzséts ddzls jtedBj HIJ OISO Hts CjlstsdzO. 1 C
fsfqdzj Hizs 0 d o3 otsfffls Odztso d Is j d'Odz'jdgh Ofp ® MM
o dzzlstcd s dzj S £z V-G uzO s @ @Y df ®Hasj dzif Oy d W .
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1) BuLi
o ) BulLi

THF, -25°C
R




1) O3, CH,CI,

_—

2) Zn, AcOH

sdfis i RO tsuj dzd © Oded W :
1.

ulstekClsbtody j Aid sz d2 B OdzczO, |7 B Odzo
¥ stc kRO B Odd

2. dlstezC Isktedzr PiLW sts dz32 dzB O dzdzO . 18 BOC
RUJ 1] : 25 BO(

fihjddi LOnOud 2 (1dEO ¢.f.)

1. ubtekzClizter ofMmjn ddzdsjtedijHdOse 1§ jts
COMMBOicdo OV ©lsCter Isk¥ F, szt dzdtz s
Otels j BL ddzd dz@. 10 fjtas?2 MmMsOHdd yJ!
COwBBCMdd ds?2 cwkffr Otlsj dsdL d dagHls d)ts 2
fsmdjHEzs hdd fjdiCsdodr & cdHtedteso Odzd j
Hots2 dzgs?2 MmoweiL d daPdzS SRz, Olss®ls j dp  §Bs dzt
fsHO jlecOjlsmy sLedsddLlz M f§ohdjHEzs .
Hgkjsddzhbd: WdHEsd, SckswOw dhMfsd Lkjlsh
[ 5B 0o dzj sy OB d BB dzC L £ j sw  Hdw L OF
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Cokidf "By jls fedojfisd § ©BEOLBO Odd® Isd
Cibsctzff O FsMs@Plsiyl ofMskzfOodkO o toj OC
sdzj Hso Ols j d2 dzts, B' &z ftdzzyj dz dd3j dzdzts
selssBzteOo! qds? CdMmdsls' o Bip@EOdY R HOJ
Cobtster 2 Gh jfdvjls o&jlsOdsd f SBLOL o C
TstdHON) tliglaeBE sHdd HEY cdHesddL O Isd
syjded &v“eCdn bknmdkssdwi, ylktss' dzg tOMmh”
MisOHdd fnd deiin-is® d IsY te ts SR fipdfidazdizj Isdz" d3 ¢ d
Cjdaj odekj a5 &8 §td B dkyj dzd dRose Berga q fgH Is

fsded 3 j dedets 2 Isj B j e Olskzts , Ylsts ftsmdzj
Otels § d3d Z)] ded dz (
H : H: 2) H, H = i P 3H SH
; 1) CH,N, 2 [(PhsP)RhCI] f 1) 04 K)
; > 8 2) Me,S BF,
H H H
HO,C MeO,C MeO,C MeO,C
B (o
m - m - o) _ 1) O,
S__S : S__S : : Rose Bengal
HC(OMe); H30" hv, -78°C
N H™, t AONF HgCl, 2) HCIO,
M902C MeOZC MeOZC

D E
2.1 OmMmdiisilsted d3 M- jBREL § doaktfylg dizd ¢ s dzO . 1 Jtog
ftcj otcOh j dzad v ftcj HMIsOo dzv j Is mMsB 52 G dr
sCdMmdzj dzd j i3 B SO wQPRthlso  Pgd Odzls ¢ d H &
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