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UNrUQULUL

Ubkpyuyugynn Adkntwplynud, punn wmwppkp uljqpniuplbnh,
pipqué Eu Yndwbpu dhwgnipnitubnh m thquunubph nuuw-
Jupgnudp, wijuwbwlupgnidt mt ndyykpu dhwgnipniubbpnud
phthwljwt juwh punypp dbjuwpwing mkumpniuttpp (wpdt-
puyhti juwh, pmipknuyht yupnh ne dniEyniyughtt opphunwitph
Enubwlubpp):

Unwtdhtt pwdhbpnid ubpiuyugdus tu Yndukpuwght
dhwgmpnittbph phpdnphtwdhuljut nt jhubnhjulwt juyne-
unipniutbpp, hywhu twb nputg hnjpowbwldwb nt opuhnuyk-
pujuiqudwt nkwljghwtpn:

Qentwplnud  dwbpwdwut tkpuyugus &t d wwppbph
Juppnuhjukph uvnnwgnidp, nputgnd juwbkph punypt nt wnw-
ouwgUwt Ukowtthquubpp:

Unwudhtt pwdhuubpny wiunpunupd £ junwpynid jnipw-
pwignip tnwpph (puin Wuppkpuwt hwdwlwupgh Epjup wwp-
phpulh wowghthg uhtsh wwutmipkpnpy fudpbph) Yndugbp-
uwghtt Uhwgnipniuubph vnwugdwip, juwh punypht, hwnlne-
pintuttpht, jhtuwpwbwlwi ntipht nt jhpupnipjuinp:

QEntwplnud npwnpmpnit £ qupddl] Yndykpuughtt jw-
nnigyuédp niukgnn npny phnuudhengubpht, huswku bwb wy 1h-
gunubtnhl, npnup pnitbwqbpsnid Eu opquithqup:

zhnhuwlukpp ounphwlunipnit ko huynnid Bplwtth wh-
nwljul hwdwjuupwh phthwh dwlnynbknh whopqumljut n1
whwjhnhly phthugh wdphnth wohwwnwlhgibpht' dknbwplh
wuwwnpuwundwip odwunultjnt hwdwp: vnphtt Epujutnwughune-
pntt Eu hwyninmd 602 phdhugh $wlnyunbnh pijub, p.q.g.,
wnnd. S. 9. (nshljjuht dknttwplh fudpugpdut hwdwp:



Lhubny «Yndujkpuuyhtt dhwugnipiniubp» wnwpluyh huygk-
phl wowehtt dAkntuplyp wyl, woniow, qlips sh (huth phpnipmnil-
utphg, b htnhtwlutpp uhpny m punphwljwy YEpwpkpunitpny
Ypugniukt  pwhwgpghn  popnp dwubwgbnubph  wyt ponp
nhunnnipniubbpp, npnbp, wijuujws, Juyuunbl dkntwplh
npulh b wykih pupdpugdwuip:

Zknhtwlyubp



UNUNLELU UPUSNPRESNPLLENP FULNPEUGPIT

Uju dhwgnipjniuibpp, npnugnid phyhwljut nwpptpp gnt-
gupkpnud ku hpktg unynpujut wpwybjugnyt wpdbpuiuyni-
pintup, Unsynud Eu wpdbpwluinpbit hwgkgus Jud wnwehl
Jupgh dhwgnipnibibpn: Ywb dhwgnipniutp, npnup wpdbpu-
Jut punhwinip ywnbtpugnidubpnyg htwpunp sk pugunnnty,
ophiuly [SiFs]*-nid Si-h wpdbpwluiinipymip hwjwuwp k 6-h,
puyg wjlt unynpujub dhwgnipnibbpmud punwdukn k: 9kp-
ubplt wnwghtt whquu wpwy pupkg wjtt qunuthwpp, np wnwp-
phpp, hpkug unynpujub wpdbpuljutimpjut hwgkgnidhg htinn
wnwwgubiny vhwugnipniutiph vh hwdwpinidp, npnup Ynsynid
Eu Undujbpu dhwgnipmniubbp, pugmibwly B gnigupbpbm
nwugnighs wpdbpwljwimpini, npp Ynsynd E Ynnpphtwghnte
Undwkpu dpugmpniinid wdkt jEbnpnuuui wnnd, hnt
opowyyunywd L npnowlih pyny thquunutpny (wwnnd, hnt, Unik-
Uny)), npnup Juqunid u Ynduy kpuh tkpphtt ninpnt nt hwnpn-
twub dwutihyh htn juydws i §ndujktnn juwybpny: Lippht
ninpup Yhipgynud b puwnwlniup thujugstpnud: Uyt phthuljut
ntwljghwukpnud, pnipknuguigtpnid, (nisnyputpnid hwuntu
gqujhu npybtu hupunipnyt vhwynp: Lkppht njnpunp JEunpntw-
Juwt wwppp (wyt Jupnn Ejhtl] guppbipuut hwdwlwupgh
whgbwnnph ntp juinupng guiiljugud wwpp), nph gnipg palpuo-
Ynpynid Lu pntubpp Jud dnjEynyubpp (hquugutpp hhdtwlw-
unid d mwppbkph junhnuubp ), §nsynid E ndw Epuwgnjuging

Undy kpuwgnjugunnp Ynnppptiwgdwt phyp ukpphtt nnp-
nnud hquinbph qpunbkgpus nbntph phib b, wy Yhpy wuws
lhquintph htn wpwgwgpws pninp Juwgbph phip: Ugl Ynuytp-
uwgnjugnigsh opuhnugdmt wunmhdwihg wykh Uks L. jupny
1huky 1, 2, 3, 4, 5, 6, 7, 8, 9, 12: Uykjh hwdwju hwughynid tu
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ynnpphtiwgdwt 4 nt 6 pytpp, npnip hwdwywnwujpwind Eu
Ynuyipup wdktwuhdbnphy tpipuswhwlub junniguspuk-
pht nipwlhun (onukyp) 6, punwithun (nknputyp) jud pw-
nwlniuh 4 U gduyhti' 2 Ynnpphtwgdwb pybkpny: Npput Uks
ynuuypumgnjuginnh opupnugdw wunhdwip, wjipw ks k
ynnpnhtugudwt phyp, ophtwly [Cut(NHs)2]* bt [Cu2t(NHs)4]?*: 21hg-
pwynpywd hquiunubpp unynpupwp dhwind kb jEunpniwlui
wunnuhtt wykh kS pUny, pwl (hgpunpyusbpp, ophluwy
[Co(H20)s]* n1 [CoCl4]*: Unnpphumgdwt phyp Yupidws k jhqu-
nh sunthubphg, ophtiwly [A1Cla]- mu [AIFs]3-:

Ny dbnwnuljub wwppbpl wnwewgnid & whntwght
Ynuuy kpulikp [SiFs]Z, [BH4]-, hul Ukinunuljwi nwppkpp hisybu
withntught, wyygbu b junhnbwght' [AlFs]> , [Al(H20)s]?*:



LPQULILEL

Lhquunubpp Ynduytpu dhwgnipjutt ubkpphti nnpunid
JEunpnuwlwt pnth jud wnndh hbn Jhwugws wnndubp, hnb-
ubp Jud UnjEynyukp Eu:

Lhquunubkpp puuwluwpgynid Eu.

o pun jhgpp

1. whpniughi F- - $nnpn, Cl- - pinpn, O% — opun, $* — phn,
OH" - hhnpopun, CN" - ghwtin, CNS - phnghwtin, H — hhnphnn,

2. skqnp hunf opqubnulwi pinyph Na2 — tpljugnun, NoHs —
hhnpwqht, NH3 — wdht, H20 — wijdw, CsHs — pliiqn], C2H4(NH2)2 -
Ephikutpyudht (en), CO — Yuppnuhy, NO — thwnpnghy,

o puw §nuwybpumignjughng pnih hkw wnwgwgnwé fungk-
phpih

1. dpupkinnunn jhqubnbkp, npnup Ynujkpuwgnjugunnh
htwn dhwgws ki Uk juwyny NHs, H20, CO, NO, F-, C, Br, J-, NOr
, CN-, OH,

2. bphpkinnunn jhqubnhkp, npnup dhwugws Lo bEplym
Juwny SO, G204, COs%, tphkubpljwiht (en' NHz2 — CHz2 — CHz
—-NH>),

3. ykgugkinnunn tphkukpudhipunrupuguiuppnt

HOOC
Hooc}xb{— e
\—cooH

4.  mpunkbmunn tphkphkiknwdhihiqupuguuppn




TSNy

OH
Q N

OH Oﬁ)

OH

5. ghlyhly Jhquiiiphkp Ypumb kpkpltpp 18-Ypunii-6

6. ppupnubnikp, npnup dwljpnghlihly (hquinutp tu, dbk-
nunh Juinhntht ponp Ynnubphg jugnid ka' ibkpuntyng wyi
npunbuwl Jubnulnud: bpkug jupnigquspny Yphywnwinubph
Ynuyputbtpp Unnn b bbkpppdwt Jhwgnipynibubpht:  2,2,2-

Yphunubn

0 0
o0
?Qg\\:’,oy
7. Gkbuuyhquanbkp: Opquuhqunid hudbdwwnwpwp phy Eu
wuwpq unjklnyukpp, npnbp dwutwlgnd o JEhuwphdhulub
ntwlghwukpht: Cwnkpp, hnjuwqntnyg dhdjutg htwn, wnwgwg-
unid Eu pujulub pupp Jupnigqusdpny Yhuuwwnihubpubn:
Uwljpnuniynyuknh hwnynipniuutpp jupudws Bu ugb juqung
guwdpwunjtyniuyhtt Jhwgmpmiuubph punyphg, dhwgdwi hw-
onpuljutnipnithg, mwpuwswljut jurnigwsdphg:



Nputu Jhuuwhquunubp Jupnn b hwinbku quy opquithg-
Unmd qubdnn Wynipkpp, npoup Ynsynid B Eugngkt jhqunubp, b
wy Wniphpp, npnup opquthqup utnwnwd £ npupg (Eyqngtn):

Eunngkt jhquunubp b puquupwpwputpp, uyhnwlniguk-
pp Uniykhtwppeniitpp, Fyqngkl' Jhunwdhubbpp, ghnkpp, wp-
wnwphtt dhpwjuyph pnitbunp mipbkpp: Yhtuwhquunubph
nuuwlupgnudp tkpjuyugdws t Urn. 1-nud.

Ykhuuyhquimbbph nuuwmlupgnidp

Unyniuwfy 1
8} Unyknyubp b | Puqlu-
whpminynubbp b Puqiwe )0, o006 [ pnabht | Upghy
nputlg whwnqubp owipuip
Uhgohtt UnjEYnijwyhte
O1hgn-
quitiqudny Uniljjnnhy | MEwwnpn | Lhughn
" 2upup
nikyni ukp
Ushw-
Kwpuu-
Swénwunitnijuyht | onip Ugnuuuyhtt | Udhtw-
ynmiphp Uhwpw- | hhuptp pPRIL PP
uughpin
pwp

YQuplnp JEuw hquunubphg b tnly Ehttwppniutpp, npotp
ypnud, wwhwywiunid b thnjuwmbgnid i JEhuwhudnpdughwi:
Tpuignd L Ynnpwynpjws opquithquh hwdwp wmwpuwnbuwl
wpnukhuubph uhptqh gnpépupwgp, npnid Ukq hwdwp dnunpp
oun hiyptpnid «wipghjwthwldws b

Ghtuwhquunubpnid pnunpuyght i pniuljghnuwy adpkph O,
N, S wunndukpp:

Ppdushup qniuynid £ hhdtwjuind htnlbyjuy niuayghntiuyg
Juupbipnud’




@) Ve |
R—C.___ —C\ —pP=0 RCH:OH
O ke |
npnugnid uylt nith thnpp suthubp, pny) plbnwgnid b gnygq
EEyunpnuukp, npnup pupgnibwl b wpwewgubint  pnunp-
wlgbkynnpuyht uw:

Obnudpp, h wnwpphpmipnit O-h b N-h, niuh Uks swthubp,
plutnwignid ot EjEjuipntwghtt qnyg: Zwdwhe jriuwhquinnid wn-
Ju Eu tpgwé 3 pnunpuyhtt wnndubpp:

Lhquunbph nnunpujhtt wnndubph dbnwnh Gjundwdp
upgujguihtt Ynnpnhimghwt jupws £ uh pupp wwjdwbibphg
ni qnpénltbphg: Ywplnp gqnpénukphg kb ndy kpumgnjugdut
ntwljghwyh pupwgph wuydwbubkpp (pH-p, shpdwunhdwp, nt-
Shsh punypp), puquupnibyghntuy pudpkpny jhqumubkph nnin-
puyhtt wmnndubph thnpwqpbgnipyut punypp, Ynduykpuwugnjug-
unnh thgpt nt hnuth pwnudhnn:

Yuplinp Jhbiuwjhquimikphg E UBS-p wnklinghtt kndnudn-
puljulh ppnil

NH,
N N

I
§ 8 B Senr

H H
npp wupnibwlind | dbnwnutph hntukph hbn Ynnpphtwghwh
hwdwp swwn gnunpuyhtt wmnndukp: putp bu hbnbkpnghljih wgn-
wnh wwnndp, nhpnquhtt hwndwsh nt dnupwnuyht judph ppyus-
Up winndtkpp, ynpphphp:
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Yuhrjws dhgwwyph pH-hg (hquinp jnisnypnid Yupnn &
hwuntu qu) muppkp dukpny b juwy wpwewgubk] mwppkp Ynnp-
nhtughwiikpny, ophturly whphnopuhtip (hwnunthls Bs — Pyn wh-
nhnopuht).

CH,OH CH OH

L D
pHS pH~7 pH>3
HPyn HPyn Pyn-

8. Puquuyhqubnbbp: Fuwljut puquuihquinubtp ki pwg-
dwybyunhnubpp, puquuowpwpubpp: YQuiuph hwdwp wihpw-
dton JEuuwsht d wwppkp Zn, Cu, Fe, Mn, Co, Mo dtwnwunutpp
wnwowgunid ku Jhuuwlndykputbp, npnugnid npyhku thquiy
hwtngtu ki quihu wlhtwppniutph dYbwgnppubpp, whwwnhnubpnp,
hopunuubpp, unlyEhtwppniutpp: Uyhunwlnigught dnjkynyuk-
h htinn wyn wpwewgws Ynduy putibph vhwutinipinip Ynsynud £
JEuuwjjuuntp: Yktuwljjuuntph tbpunid jw unens: Sknuynp-
Jkny wyy junnnsh Gbpunid dknwnh hnbp juupmd E OH, SH,
COO-, NH2 fjudptiph nnunpuyjhtt wnndukph htiv: Ujuybu wnwow-
und Bt dbnunubbpdtunubpn:

11



9. Unduykpunabbpp opqutujutt jukjun wnwewgunny vhw-
gnipinitkp kb, npnbg dnjkynyh pununpnipjut ke jub Ynnp-
nhtwglwl pigmuwl wwundikp’ O, N, S, P, hiswbu twh
Juppopuhjuyhtl, dnudnhjuyht judpkp: Undwkpunuutpp, npytu
Juint, gpnud mudynn pmipbnuyhtt ymipkp Gu (npny Ynduybp-
unbiibp gyhwnbp-hnth (kplpltn) dlinmy): Ynduybpunbiibpp pug-
dwhhdt pentutp B Qpuyjhtt (nidnypnid d, £, hnnujujhuljub b
wuihulut npny dbnwnubph hntubkph htn wnwewgund ku
nupplp  punqunpmipub - Gkpyndybpuught  dhugnipymbibp
nuwkpununnikp’ dphundhontly ppuyht — MH.L, dhohti Guud
unpuwy - ML, hhnpopunyndujjipuntiwn — M(OH):L, Epljuhenily
Jud  puquuihgnly ML, ML, kpyynduykpuntiunn’ ML,
toynuupbpuntun’ MLs:  Unduybpuntwntbph  Juymbmpiniip
wuydwbuynpws E tpwiny, np dbknnwunh hntup opowthwljynid k
Jubuunuyht th pwith ghkph Uky, ophtiuy
Cu? - h Ephikukpjudhtipunuwugbnunn:

- 2
CH, ~_ _— CH,
S 2

Ol Cm()
(8} 0 CH,

O O CH
Ol ) C=0) z

_~ N
CH. ~ cH

Ununty unn Yhpwndnn Ynuduykpuntinbph b’
e Iphikubpyuuhtupunwpugupwpperyh tpljuwnphnidwljut
wnp, Sphnt-£-u (Yndyy kpunt III),
_-CH,COOH

HOOCH; N
i i “NCH,COONa
NaOOCH,C”~

o Lphtutpjuudhipunwpugupwpentt (Yndyykpunt II),
e Uhwnphinknpuguiuppenit N(CH2COOH): (ndyy kpuni I),

12



e hpykphjkubnudhihtiqupugwiwppentl:

Undwkpunttikpp, npybu Juinb, pnitbwynp sk, wpwg
nnipu kb quihu opquithquhg: Yhpwnynd Lt dknwnubph putw-
Juwt npnodwt hwdwp whnpdwt tnutwlny, npp Ynsymd k
ynuyipunundbinphw.  Ynduykpunth unwbnupun nwsnypny
mhunpmd B dknwnh hntp hwdwywnwuppwt  hughjunnnph
wnluwynipjudp vhtsh gnyuwthnthnuntpiniup:

10. Opquihqu bkppunpwigus Swip dkunmphkpp ' pobm-
qlpény jhqubnblp: Owtp dbnwnubph hnbubkph' Pb2, Hg?, Cd
pntuwynp 1hukp yuydwtwynpyws t uipwiny, np ntbkiwnyg hw-
dwidwl suthubp nt EEyunpntwghtl juemgqusp Jupnn kb pb-
Yuihsibipmyd wknudnpyly (gpuudt) Yhuwdbnwnbph nbgp
onpowthwljtiny unipunpuntitiph gnpéniubtnipniun:

Opquuhqd ubkpputhwigus swbp dknwnubph pnttwgbp-
snudp hpwljwiwugynmd t hknbywy (hquimubkph dhengny kpljubp-
Yuupunny,  Epidkpjugunnuwpupent,  whthghtht,  Ephikutpy-
wulhipwnwwgbnun: ‘Uodws thqubgubipp Swiip Ubnwnutph htin
wnwewgunid ku opunyd Yndytipu dhwgnipniutp b opquithg-
Uhg htipwin kb ngmpu quiphu, ophtiwly’

“O0C-CH, CH,CO0"
N-CH,-CH,-N
"O0C-CH, CH,COO"
COOH—CH— CH —COOH

SH  SH

Ephikubpjudhiipunuwwugbinnun - Gphdbpjuynnuupuppent
(dwtip Ukinwnukp, nwnhnwljnhy hqnunuwutn) (Hg)

13



CH,— SH
|

CH — SH

CH,— OH

Thubkpyuuunng
(As, Hg, Au)

Epphiubpyudhtipuwnwpuguiwppnit ks pubtwlnipjudp
opquithqu ubpuniskip Yunwbquynp k, pwth np wyl, Juubng
opquthquh Yuighnidh hnuubtpp, hwbigkgund £ dh pwpp qnpépl-
pugutnh hwpwpdwin: Ujn yundwnny pniiuqbpsdwt hwdwp

Ytpgynud £ Ephikubpjudhuipunupugupiuppyh juyghnudtpy-
twinphntdwlub wnp: Chpubmd £ hknbjuy nkulghwi’

ONa Na ONa Na
0—C—CH, HC—C=—0 0—C—CH, HC—C=—0
N N\ + pb—> /N N\ + ca”
o—c— 442 ’//Hzc—c: o o=—c— CH2 ’,’/’HZCfC: o
A S A S

14



UNUNLELU UPUSNRE3NPLLE D

uduvquvuuurenkurt

Uhpjunulu gonpénud Eu 8NEMNUY-h b Jhpunwlwb phuhuwgh
Uhowqquyhtt Uhnipjut uqpniuplibpp, pun nph’ (hquimbkph wi-

Juibwupgnudp tkpuyugdus t Ur. 2-nud:

Lhqubnblbph wijwiwlwpgnidp

Ungyniuwy 2
CH>COO- wghwnwnn NCS- Phnghwin
CN- ghwlin NO~ uhwpn
COs> Juppnwnn o2 opun
G204 opuwjunn OH- hhnnpopun
Ccl £|npn s> Phn
H hhnphnn SOs* untjbhunn
Ns- wqhnn SOsS* phnunibunn

o pwgwuwlwi jhquibnibpp ' n-ykpowynpnipjundp,

o opquibnuliul jhqubmbkp

NH2- CH2- CH2 — NH2- en - kphkutpljudpl,

NH2CH2COO- - gly — qihghtiuuwnn hnl,

CsHsN — py — whphnht,
o skgnp jhqubinikph wuntuubpp ubpjuyugdus Eu wnwig

thnthnjunt pjut’
N2 - Epljugnun,
N2Hs - hhnpwqght,
C2H4 - tphitt:
Yul skqnp (hqubnikp, npnip nukl hunmly wigubnudibp’
CO - Jwuppnithy, H20 — wljjuw, NH3— wdht;, NO — thiapnghy:

15



Unduwkpuh pwiwdlinud wnwehtip gpynid E Ynduy kpuwgn-
juglinnp, skqnp, wyu wihnught (hquinp, hul wpnwpkpbjhu
twu pupldnud b withnbughl, wyw' skqnp, hkwnn' opquitwljwt
1hquunutpp® m]pphhuﬂl‘ulh Jupgny.

* skqnp fmiluykpu

[Pt(NH3)2Cl2]° — kpypinpntpjudhtiygjuwnhi (II),

o Jwwpnbuyghl hnduykpu’

[Co(NH3)4(NO2)2]* NO3~ — kpljuhunnpnpunwwudhuynpujnh (III)
uhwnpun,

[Pt(NH3)2enNO2Cl]**SO4* — uhwnpnpjnpnbpludhutphibubplu-
dhtwyjuunhth (IV) unyydun,

o  whpnbuyhl §nduybpu. pumpuqpuljut E «wwns, hulj ppeyh
nhypnid’ «wluby JEpgun]npnipyniip’

Ks[Fe(C204)3]* — fuhnidh tnopuwjunndbtppun (II1),

Cs[J(J2)]- - gkqhnulh Eplyjnnninnun (I),

H2[Pt(CN)s] — yhgughwunujjuuunhtiwljut pent (IV),

o Lplm hnuduybpuughli pnbbkp wwipnibwlng [ndujkpu
dpwigni it it

[Co(NHs)s][Fe(CN)e] — ykguwuhulynpujnh (IV) Jkgughwin-
$tppuan (IID),

o puquunlpomly ymifugkpu Ukpluyugus pug npunmw-
el

[(CO)sMn-Mn(CO)s] — phuhiquiljuppnithjdwiqu,

K2[Cl4Re-ReCl4] — fujhnidh phupwnwpinpnnbiiunn (II1),

o Junpowluyhl pulpkpny ndwikpu (Qudpowlp towbwy-
Yl Ep nwnm])’

[Br2AlBr2-AlBr2] - Lpl(p-ppnun)phu(tpyppndnwynudhl),
[(C204)2Cr20HCr(C204)2]* -  kpyp-hhnppopunpunwopuwjunn-
nhppndun (I11),

o wwppkp pninpughl wwnndakpny jhquibnbbpnh nkupnid.
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ophtul] NOz {hquiipp Yupny b Ynnpphtiwgyl; U N, 1" O
wnwppbph wnndubpny:
Bpt wgnuny £ Ynnpyhtwgdnid, (hquiigp Ynsynud £ ahwnpn’
[Co(-NO2)6]>~— Jhguthinpnynpwjwn (III) hntb, hulj kpk pedws-
th wnndny’ Whwnphun,
[Co(-ONO)s]*~— Jhguthinphuinynpuywn (III) hnt,
o Iplpwsunpwlul pgnlbphkp |

Cl  NH,
N Pl/ = ghu-tplpinpntpudhtigjunp (10,
/N
Cl  NH,
NH, C
N
Pt
/ \ — mpwbu-kpypinpnbpudhiyjunht (I1):
Cl  NH,
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UNUNLELU UPUSNPESNPLLE P TUUUTYU NP UT

1. Unuuykpu ppnibkp Ha[SiFs], H[AuCl4]:

2. Ynduykpu hhupkp '[Ag(NHs)z]OH, [Co(en)3](OH)s:

3. YUnduyykpu wykp [Fe(NH3)s]Cls, Na[ Al(H20)2(OH)a):

4. Lo jhquimp phnyph wihiuht jud wdhulwwn, bpk
onipl £ wljw, bpk NHs k, huly kpk OH- " hhypopun, opuwjunw-
1ht, Juppnuwinwght, ghwthnuyht, hwingkuhnwihtt Yndwytpu-
tkpp Ynsymid &t wghnnyndu kputitp, ophtl Ks[Fe(CN)s]
Ka[HgJ+] ghwiihrpuyhli m. nnhrpuyhtt wghnnlmiuy bputitp:

5. Luwnn nduyjkpu hnlh jhgph Gunhnuuwghtt [Co(NHs)s]*Cls,
wihntughtt' LifAIH4], skqnp [Pt(NHz)2CL]%: Jhpohlibpu wpunum-
pht ninpun snikh:

6. Eplhinduybpubkp, npnup Juquyus ki Junhntughtt no
wihntwght Yndukputinhg [Co(NHs)s]*+ [Fe(CN)s]3:

7. Bphuhoml Gnluykpubkp, npnugnid dbwnwnh pnbubkpp
Uhugud kb Uhdjubg widhpwljwinpkl' [CO)s-Mn-Mn-(CO)s], tul
llunlpguﬂlnq‘ [(NHs)s5-Cr-OH-Cr(NHs)s5]Cls:

8. Nhjunnuyhl hnduykpubkp: Uhwnbunwwn (hquunubpp
wnwowgunid k. wwpg, ghljh puguumnipjudp Yndwkpulkp,
puqUupbkitnunubpp wnwewgumd tu ghljjbp (wdkbwluyniup 5-
b 6-miqudwtih ghljjbpt ), jubjunnwght Yndw Eputikp, npntgnud
{hquinp wpguih tdwh tkpuenid b dkinwnh hnbhb. ophlwly
htngnphtp, pinpndhip, npnup Fe?* it Mg hnlubph ynpdhphtw-
1ht Yndyy Epuikpt Eu:

18



H,C—HC

:C\&\‘Qm CH,
4 N

COOH — CH; COOH — CH;

2kuUngnpht

H,C=HC CH,
CH
Hiee 7 O N\-CyH,

/
/\/

H C'Q\ Q*CH,
H:

C=0
COOH — CH, COOCH,

f1npndhy

Zuppnipjul Ypu dkinwnh htiwn Ynnpphtiwgynd & wgnnh 4
wwnndubpt hpkug whpnjuyhtt judpbpny: Zkungnphinid hwppnt-
piut Uh Ynnuhg tpljupt hpku E dhwginid uvuyghinwlnigh dnjklne-
1p, W Ynnquhg O2 unjklniyp, unwugymd t opuhhtungnph pn-
ptipnud, npp wipjub oppwiinnipjut Uhgngny nwpwsynid k wd-
pane opquihqunid: Uwquinpubpnid ppdusth dnjkiniubkpp,
Ybpwddting wunndubtph, dwutwlgnd tu $Epdbunwghtt opuh-
nugudwt gnpspupwgutpht: Ujunthtnlb htdngnphtp, hwgbuwnyg
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wnwowgwd CO2-ny, Jhpwnununid £ pnpblpp, wjit whpwwnmd b
unphg vhwgunud £ O2: ‘Ldwit nip E juwnwpnid pinpndhyp pnyubph
Jutwy mbkpbubpnud dnnnuhiptgh dudwwy:

9. Uklpypsuyhlr npwh nfugkpubikp, ophiwl] $tppnghb.

Ca)

Fe

@--

dtppngtt ghijnytkunwunhkuhn hnt
(ghlyinyktnunhtuhn)

Npny m Yndybkpubbpnid jhquingp  ghynuybunwunhbuhy
wbhntl £ GsHs,, npnud pinhwipugdws ki sy bu m EEnpnt-
ubipp, wytwybu b (hgpp: Zwdwhu Eplynt hpwp gniquhtn hwpp 1h-
guunutph wpwipnd thwlynid L dbknwunh wnndp: Uypuhup
dhwugmpniuttpp Ynsynd tu ubkundhsuyght: Udktwhwyjinth ubkp-
Yugugnighsp $ppngli b phu-(r ghlnyklinunhbbhy) bplupen
(GsHs)2Fe: Fputinud wshuiwsth pnpnp wnndubpp pljuph wnndhg
guuynid Eu hwjwuwp hEnwynpnipjut Jpu. Shljnybunwnht-
tuhy whntip nnunp £ wpndwnhly 6 w Liijnpnutbph oinphhd, huy
wlgkuyinnp Fe?+-h kplyne 3d, Uky 4s ni kiptp 4p opphwnwyibpp: Fe?+-
b 6 fiEunpnuutpp qnygynud b (nhwdwgquhuwlub E) b dwubwy-
gnid nuunhy Juwht, npnkn wigkywnnp b wpndwnhl onuyh o

20



opphuwuitpp, nph htnbwipn] Epljuph wnndh gpujub 1hgpp
uqmu £, huly dnjklnuyp uynwbnd:

10. MmyppdEpughlr InduypEpubkpp vqunljuinud Eu puquudh-
onil] Ynuuykiputiinh pyht, npnlp Yupnn kb piyytiu uvinnwugyt) w-
dhpwjunpk dkwnwnh hnth nt wnihjhquunh thnpuwqnbgni-
pIudp, wyybtu k) Yndyykpuh ynihdbpdwdp: Swjnnih ophtiwml ki
wnihyhupptippngtp, wnihtpyhqnupnybpptppngtip.

{—CH—CHz— o s

] {; = zj

11. Qumunkpakpp Yudppwljuyht (hquinubtpny jud wpwg
npuiig M-M Juym] winip udpunnpoudbp b, opptiuly ReCls-p
Juquyws E ResCly dmutihljukphg, npnup wiquu ququhtt Jh&w-
inud ywuwhywiynd G Upuihuph judpuynponudubpp Ynsynid ku
Jwuwnbtpubp (wlq. cluster — nnlynyyq, wwpu, junwdp): Gpuunbpnud
wnwbdbwbind ki Juwppt nt thquunuyhtt nnpup: Gpphdu ny
Ubnwnulub wnndikpp’ G, Si, N, dwuwdp nhundmd ka Yuwjuph
Uwu, ophtiw) FesC: Niwplhun Fesp  Ukpwnnid E C-h wnndp:
Quitup k Jupsk], np pnnp junonp Juunbpubtpnd dbwnwnubtph
wunndutph hnjupwuwynpnipniip Jknwnujui dwqh junnig-
Judph yuwndkut E: Quuuwnbph swthubph dedwgdwiip gniquhbkn
JUwhiph wpnwphtt wnndubph pudhip jw'd dind £ hwunw-
nnth, ju'd thnppulmid t: Phwplk, hwbnhynd kb bwb wkh
oun «ukppht» wnndubkp wupnitwlny Junniguspuyhtt vhw-
Ynpubkp, npnup hpkug Jupniguwspny wdwb kb dEnmwnulub
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pmipbnugutght: Npny Jupuwutbph nypnid thnpputnd £ k-
wnunh duljipbuughtt wnndutph pwdhup, npnyhtinb npup wnw-
puwdwuiunpkt dwuwdp Ejpwtugqus Eu jhunid: Lhqutn-dbnwn
hwpwpbpulgnipniup dkdwgubint hwdwp panphnipn £ wnpdnud
oquiwugnpédtki thonpp suthubkpny jhquunubp ot Uké pyny LElwnpnu-
Ukp mbbgnn dbwnwnubp, wjuhpt' «/8 KEklwpnibkph [uwinip
wywhnybjnt hwdwp ks pyny thquunukp «yqwhwiignn» dbnwn-
ukp:

Npubtu ophtwl ukphuyugukip htwnlbjw) Jjjuunbph yuwn-
Ykpp

[ResSenBrs]? — nhupnidh nipwthuin puyngkwghtt jjuunbkp
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UNUNLELU UPUSNRESNPLLENP PROUTEIDU

Pqnubphwit Ynduytipu dvhwgnipniiutph puquuqutnipjut
wuwwndwnutphg dkju E: Ynduyipu dhugmpnititiph unin ghun-
ynud Eu hgqnubtphugh htnlyw] wmbuwfubpp® Epfpuswthwuljub,
oyunhljwlwb, hntwghl, Ynnpphtimghnt, juwh, wntnnhgndbphu:

1.Bphpusuhulputs (ghu-wpwiu, gpui-ou), npp wuydwbw-
Ynpywsd E ubipphtt nnpuinid (thquunubph wuppbp nmupusuljui

nuuwynpnipjuup.
Lpynt idwb (hquinkph nhwpnod
ghu npwiu

nipwlhutn punwlniuwgh
Enptip tdwl (hquunubp nipwthunwghtt Yndubputibpnid®

Qnul 0

(M - dkwwn), A, B — | hqunutp)

MAs n1 MAsB inhuyjh mipwitthutnuyhtt §nduykputibpt hqnubp-
ukp sniukl, pwth np mpwthuwnnud pnnp ghppkpp hwdwpdtp tu:
MA4B2 mhwh Yndytpuitph hwdwp htwpunp t Eplnt tplpw-
suthwljut hqnubphu:
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Onphuwy*

8hu- Sputiu-
pwnwpinpnbpludhtiuyyunht(IV)  pwnwpinpnbpludhtwjunhi (IV)
Cl
Cl :
: Cl_. NH ,
cl 2
P EE: ; NH ; Cl
Cl + NH; '
: Cl
Cl
ghu hqnutp wnpwibiu hqnutp
twpugwqgniju pinipknutp ntnht pnipknutp

gput ou
Enpinpninwdht yjuwwnht

Cunn Qtplywlbp Uhkpphtt nnpumd quinjnn wdkb (hquing
npnowlh wqpkgmipnit nith wpwbu nhppnid quynn (hquiunh
Jpu: Cunn npubin wqykgnipyub’ |hquigitph swppp htnbyuga £
CN->C2Hs> CO > NO2 > Br -> Cl-> F-> NH3 > OH- > H20:
Spwtiu wqpbgnipjniup htwpwynpnipinit £ unbnénid ghw-
hwwnbknt tkpphtt ninpumd (hquunubph mbnuljudwt nhpptpp:
Opptuwl® tphikuh (C2H4) b hwpppwnwlniuughtt [PtNH3Cl]-
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nuyytpu hnth thnjowgqpbgnipjut dudwbtwl Yuptkih E wunky, np
wnwowimu t ghu hqnutpp [Pt(NHs)C2HClz], npnihtnlt NHs-h
wnpwtu wqpkgmipiniup wykih thopp k, put Clhhup, nipkd NHz-h
ujundwdp nniputu ghppmid quuynn Cl-p yuwlwu pugnitwy k
nbnuiuybnt C2Hs-ny, put mlniimgduyht Cl-ubkpp, npnughg
Uk h nbnuljuwdwdp b uinwgynid £ ghu hgnutpp.

NH: CI 'NH: CHs| _—
Pt  C2Ha = Pt +Cl
Cl Cl cl

bulj Ept NH3 -p thnfjuwiqnh [Pt(C2Hs)Cls]-hntih htwn, b putth np
C2Hs-t muh wbih kS wmpwbu wqnbgnipnit, pub Cl-p: Uy
nbhypnud swipdnit k jhumd Ephjkuh tjundwdp tiputiu nhppnid
quniynn Cl-p, b wpmyniupnid unwgynid E wnpwbtiu hgqnubpp:

Cunhwipugubiny wujwdp  hwybkip, np nidtn (hquimp

nbnujudut dudwiwl wijnhjugind £ wmpwbu ghppp, hul
pny) thqubmp ghu:

3. Owyunplmlbmb hgnubppu: Cph nmpwihun ni punwihuwn
Yndyyiputibptt nitkt wuhdbwnphy jEunpnbwlwut wnnd,
www §ndykpull nt tpw huybjuyhtt uwwnlkpp, pun plk-
nugws nyuh yunwndwb, hund B we nt dwhu wjunnn-
ubtip: Uypuhuh hgnubpubpp Gppidt wiquinud Eu Euwb-

wnhnubpubp.
r
\O
pwnwithuw, snpu nipwihuw, tpkp
wnupplnp (hquunutpny phptunnwtn |hqunutpny
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3. Pniughl pgnuEphur. ‘Ukppht nt wpwnwpht njnpnubkph tho-
Nwbwlnud (duubunpuybu hhppunught hgnubpha)'
[Cr(H20)6]Cl3; [CrCl(H20)5]CLH20; [CrCl2(H20)4]Cl2 2H20:
dwnywlugnyt  Juyunwlwbwswuynih uUniq Jutiuy

4. Gnnpphlnugdml hgnuEppuw, npp nhnynud £ Eplne YEuwnpn-
twljwt hnuttph dhol (hquunutph mwppbp puppusnipjudp.

[Co(NH3)s][Cr(CN)s] i [Cr(NHs3)s][Co(CN)s]:

5. Quiyh pgnubphwi inwewtnid £ wyt nkypnud, kpp dhw-
nhlttnwinwghtt thquunp Ynnpphttwgyniud | Eplynt tmwuppbp wwnnd-
ttkph Uhgngny, ophtil] NOz hnlip Yhnpniwlwi wnnth Yuw-
npnn L dhwtw) wgnunh Jud pedusth wnndh dhgngny.

[Co(NH3)sNO2]* 1 [Co(NH3)sONOJ?:

6. Uninnpgnulphur: Qpujht jnidnypnid Cdlz-ht piinipuqpu-
Jut £ wnunnlndjkputibph winwgwgnidp® Jhunmpntwluwh wnndh
YEpunuwuwynpnudp, Yndyipu vhwugnipjut wpunwpht nt ukppht
nnpubkph vhol.

2CdIz: < Cd[Cdl4], 3CdL: <~ Cd[CdIs]2:

Zuply k gk, np tpdws Yndukpubpp whun Jhfwlnid
wnwbdbwgyus skt
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LhUPUYUL YUNEP FULNRSELC UNUNLELU
UbUSNPE3NPLLENRU

Unpdtpuyht juwukph Enubuy

Updtpuyhll jurggbiph Enuitalp dpwlpfty £ Anjhugh ynnihg,
puw nph Yndyjbpunid Juup Yndubunught E nptt wnwewunud
E yEkunpntwlut wmwpph pwthnip opphiiwjubph ni (hquinh
nugdws opphwniwyubnh Jipwswsldwmt dhengny, pnunpulghu-
nnpuyhtt Ukjpwtthquny: Uju o Juwy E: Yndyykputubtph jpugnighs
wupnipiniip wuydwbwynpdws E tpwiny, np o juwybkph wnw-
owgdwbipn qniqpiipug Jupnn b wnwowbwy twl  fuwbkp: Gpp
JEunpnuwlwt wwnndh jpugus EEunpntughtt opphuwutpp
Yhpuswslpynd kb (hquiinh wquwn opphwwikpny, py npmud’ @
Juwh wnwowgdw dudwbtwl nbknh £ nttkunud LEjunpnuughb
Junnipjut mknuthnjunipnit giyh Yndukpuwgnyugnighsp, huy
T uuh nbypmu® ghwh (hquinp: Uppwhuh juygp hnsjoid £ -
wnhy: Uknnwnh htwn npuunpy dm - dr juwtp jupnn Eo wnwewguby
S, Se, Te, Cl, Br, I nwupptpp, hulj O U F mwppkpp pwthnip opph-
wnwjubp snitkwnt yuwmdwneny skt Jupnn wowewgl) udwb
Juwtp: Yndytipu hnuh tpipuswhwliwb ninnnppusnipniup
npnoynid £ punn Jhunpnbwlwt wwupph wquun opphwnwjutinh
howswubpdwt duh: dhpohtiu upudws E thquunh punyphg, pyhg
nt EiEjnpntuwghtt junnigwéphg:
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Unudyyjkpu hnth Epypuswthwljui dup b hhpphnugdw

(hwswubpdwi) mkuwlp
sp Sduyht [Ag(NHs)2]*
sp? Bnulljni [HgJs]
sp® Lwnwhun [FeBrs4]*
dsp? Lwnwlniuught [Ni(CN)4]*
dsp3, d3sp Gnwtlynit Eplpnipg [CuCls]>
dsp?, d*s Lwnwljniuh pnipg [Ni(CN)s]3-
d?’sp® Mpwihun [Co(NHs3)s]3*
d3sp? Zuquulyjnit kpypnipg [V(CN)7]*+
d‘sp? Lwnwljniuh hwjuuyphquu  [TaFs]*

Uju mbuwulnithg ghunwpytup Co(IIl)-h Ynduwkpukph Ju-
nniguspn Jhiguwdhunpuyn (III) [Co(NHs)s]*, Jhgudunpnln-
puqn [CoFsl* hnulikph ophtiuyny: Co* wquun hnth Hklnpn-
tughtt puwbwdlbin k 3d%4s%4p®4d%: Co®* hnuh opphwwjukpp, npntp
dwubtuljgmd b hquunh htn juyh wpwewgdwtp, pwswubp-
Unud k' wnwgwglikyny sp3d? fpwswubp]ws opphuiwyntp, npnip by
npnpnid Lk Yndu tpu hnti [CoFs]*h nipwithuwn junnigyuspp:

o MO0 @EEE F T

6F

sp*d?, wpunwopphwwwyhtt Yndwtpu
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Zuny k upky, np wpwnwpht d opphwnnwubph dwutiwlgnipyniup
phs hwjwtwlwt E, b wyn tnutwlp jhpunynd E Jhuyt npuljw-
Jut wuyklwnny:

[Co(NH3)s]** hnunid Co?* Ljkjunipnuubph wy) pupjudwdnipiniu
L poinp RiEQupnuubpp qnyqus Gi: Undwkpu hnup nupdjuyg
niuh nipwithun Junnigusp.

Co* ?‘ t‘ t‘ siei | 3l oo Lave)wie

d?sp?, utkpopphwniwjwyhtt Ynduy kpu

Ulpl}]nnp wyy Eplnt htwpwynp junniguspubpp &hown B,
Jupbkih b wwupqb, Epk huynth i Yndwyibpup dwquhuwlui
huwnlimpniuttpp: [Co(NHs)e]* hnup nhudwquhuwlut k, pnjnp
HEynpnuttpp qnuyqiws i, hul [CoFs]* hnip wwpwlwquhuw-
Jut, b dwqhuwut dndktnp hwdwyunwuppwiunid £ osnpu
sqniygyud EiEjunpnuubkpht:

Updtpuyhtt  Yuwtph Enwbwlp jwy ubkpjuyugind E
Ynuyipuph Junnigyuéptt nt dwquhuwlwt hwnlnipmniutbpp:
Uwjuyt uyl sh Jupnny pugunnly, ph fEunpntubph opphnw k-
poud EiEjupnuubtph jpugdwt np dub £ ghpunuwubih, twb htiw-
pwynp skt pugunpky, pk hyny B wuydwbwynpdws Ynduytpu-
ubkph nmwppbp gnyubkpp:
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Fmpbnuyht nuowph nhunipinib

Amiptnuyhtt quownh wbunipmibp  Yndykpuwugnyugdw
wuwpq hEjupuunwunhl nbunipjut JEjtwpwindt E: Ujn pw-
Juut wupq pwguunpmud Yndwibkputtph hwnlimpniubbpn,
huwnjuytu d wwppkph Yndubputtph hwdwp: Ynduybpund
Juwt hpujubwgynid k fEjnpnunwnhly dgnnnipjudp npuljuit
1hgpuynpyus YEunpnuwlut wnndh nt puguuwlwi {hgpuynp-
Jws jhquinubtph dhol: Minnulh, h mwpppnipemit EEjunpnu-
nwwnhl Agnpnipjut  qpuuwut  wwnltpugdw, hwoyh E
wnuynid  (hqubnh EEjupnununhl nuonh  wqpbgnipniup
nuy Epumgnjugnigsh Ekiwnpnuutph Eubkpginhl hdwyh dpus:
Lhquinp nhuynud £ dhuy npwbu (hgph wnpjnip, hul) Eunpn-
twjub wnnuh hudwn hwoyh £ wnuynid d opphwnnwyukiph tnwpw-
Swljwt nhppp: Unwghtt Unwnnunpnipjudp Yndujbpu dwutihjh
Epypuswthwuljut dip npnoymid £ puuguumjutt {hgpuwynpyws 1h-
gquunutph Jutdwdp: 9kg (hquunubpp wowewgunid L nipw-
thuw, snpup’ pwnwihun Junmgwépny Yndujjbputibp: Cuwn
pipquyhtt puonh nkunipjub (PS) Yhnpniwub wnndh d
opphinwiubpp, puljukny (hquinh nwonh wqnkgnipjut nw,
thnjumd L Eubpghwt b wwppbp tu hpkug dbtpny nt nwpusne-
piul Uke Ynnuunpnomdubpny, wyn phwypnid wnbknh £ miubund
wjjwubpdwb puguluynud: dz2 b dx2-y? opphwnwjutph Likljnpn-
tughtt punmpnibttipp JEtnpnbwind Bu §nnpphtiwnibph w-
nwigpkph kpluyupny, hulj dxy, dyz b dxz opphwwubkpp w-
nwbgpubnh Yhunppubph Gpluygupny (L. 1): Mipwihun Yndw-
(Eputitph nbwpnid eg Lpynt opphwnwjubpp’ dz? b dx2-y?, nununid
Eu wibkih Uks Fukpghwny odwndws, pwt t2g opphiiwyubkpp” dxy,
dyz L dxz: tw puguunpynid £ bpwuny, np puguuwfjut jhgpw-
Ynpwsd (hquinubpp puuuynpynud Gu dz2, dx?-y? opphwniw)utpht
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huwwnwl], b wyy opphimwjubpnid quudnn EEjunpnuubpt Eu
wnwybjuybu Juidwut tupuplynid: Lunwithunughtt pupnnid
nhunynud E hwjwowl wuwnltpp (LY. 2):

nipwithun pwnwithuwnn
Ul. 1. Wktnpntwljut winndh opphwniwyutph b (hquunutph
thnjuwqntignipjniii nipwthuwn nt punwthun Yndw kputkpnid:

Amnpbknuyhtt nguownnud nbnh £ mbbkunud d opphwwyubkph
dhnpnud: Ojwnwknphl] nuwuwynpnipjut egtae= A Ukdnipinilip
Yngynid E pnipbnuyhtt nuownh ghnpdwit Eukpghw (LY. 2):

E\
s e‘
s 7 5
1 .
3 Ay ~ P Ao
..... - — —— — —‘: - o= - -
/ N 2
e VN
s k& —ly
Lwnwithunwhl Udtphly Mpwihunught

UY. 2. Lhquunukph pwpwthutnughtt ot mpwithutnuhtt nupwnnid
opphinwikph pwppinud puwn Eutkpghwih
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&knpdwt Eutipghwjh wpdtphg tu jupudws Yndwtpu dhw-
gnipnibibiph hwnlnipnibttpp, hbnbwpwp Juplnp £ hdwbug
wyl gnpdnltkpp, npnughg Yugws k ghnpudw Eukipghwi:

1. Gklnpnawlwl wwndh §nnpphbugdwl  wnkuwlp: A
wwpudtnph Jpu wgynud b hyybu jhqugubph phdp, wyigba
E thnhnpuwuwynpyusnipiniip: Fonp hwjuwuwnp wuydwtbpnud
lhquunutph nipwhunwihtt quonnd genpuwt tubkpghwt (Ao)
wybih pupdp k, put pupwthunughtt pupnnid (Ar) A=4/9 Ao: Ttw
pugunpynid k jEunpniwljut wnndh bbjupnuutph htwn (h-
quunutnph LiEjunpuunwnhl hnjuwqpbgnipjut wuppbpnipjudp:

2. Gkinnpnbwlwb hnlih jhgpp: Npput UES E hntih (hgpp, wy-
pwitt nidln k jhquinh htn EEjunpuunwnhly thnpjumgqpbkgnipint-
up, b wyupwl ks £hnpuwt Eukpghwi: 3d nwpptph dnwn +2-hg +3
opuhnugdwt wuwnhdwt wugubihu denpdut tubpghwt wdnmd k
Unun 1,5 whqu:

3. Gknpnbwljml pnah LEGqupnbught Juwpnmgjuépp: 4d
wnuwppbkph ghnpdwb Eubkpghwt Yndyy putbpnid 50 %-ny, huly 5d
wnwppbkph giypmd 75 %-ny pupdp k 3d mwupptph Yndw)Eputik-
nhg: Yw pugunpynud k ipwing, np 4d b 5d opphwwutpp dhent-
Jhg wybih htpnt kb, pwt 3d-t, b nputip wybkih nidkn ki qugnid
1hquinhg:

4. Lhqubnh phnypp: Thquunubpp, pun dhnpdwl wwpw-
Ubwnp A-h mddwt, nuuwynpniud B, wjuwbu Ynswsd, vwyklunpu-
phlpuful pwppny, npp Yuqulhy b okukng Yodwbputikph
uytlwnpubphg nt pyutinndbuwthjuljwt hwyunpyutphg.

I < Br < Cl'< F<OH- < C204* = H20 < NCS < NH3 < NOz < en <CN-< CO
P nupunh hquin Uhghti nuigin nidtin nuigin

Thunwpltup Co3-h Ynuwkputitipny LiEjunpnuubph pushugu-

dnipiniul opphnwjibpmd: &knpdwt Eubkpghwt [CoFsl>-nid ULs
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sk’ 155,0 o/in], huly [Co(NHz)s3-nud Uk ki Juqunid E Unwn 273,2
lo/uUn), pwth np NH3-u nidtn, hulj F-p pny) nupwnh thquiy L:

Syjw opphtwp jpugubkihu hwjugniquhtn uyhtubpny Eplyno
LEyupnuubph quunudp hwnpwhwpbint hwdwp Swjuynud k
Eutipghw, npp Ynsynid k qnyquwt Eutpghw(p): Gpt dhekjkljupn-
tuyhtt Jutdwt Eubpghwt wybkh ks k, pwt dhgpdwt Fukpghwd,
wyw 5 EiEnpnuubpp bwhe Yipugdkt dEjuljut, wyw Yqnyqyka
(Znitungh wunt). qu pny) nuownh nhupt b LThquunh nidbn nup-
wnh ghypnid LEunpnutkph pujupup puwtwlh yuydwtbbpnud
wbnh £ mubkund gudp Eubpghuyny opphinwjubinh (tg) jpugnudp
Ubulwl, wyu' qniygnudp, htnn ujuymd E wykih pupdp Babp-
ghwyny opphwiwiknh (eg) (pugnidp: LY. 3-nud yjunnljpyws k Co3+
hnth d KEjupnuutph pwopunidp nipwbhun nduybputbpnud:
Lwbh np Fp pny] nuwonh jhquun E A-U ks sk sqnyqus
EEyunpnuubph phyp tnyub E htiy wquun Co3-nud, hul] NHs-h
nupnnid A-ut Uks E, b Eubpghwnhinptt wdbh hwpdwp E
LEyupnuutph puppinudp dhuytt gudp d opphuwjubpnid (t):
[CoFelp Yynsfp pupdpuwghtughte (4 sqnuyqwd fknpntbtp),
huy [Co(NHa)s]*-p gudpuwhtiwghlt (sqnijqiws HEjnpnulkpp pw-
gujumu kb)) Yndubputkp: Ujuntnhg hbnbnd E  np
[CoNHa)s]*n nhwdwquhuwlui b, huly [CoFsl-p  wupwiwg-
thuwlw:
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e B ol
#++ 4 e s Ao
co Al

o A
[CoFg)>>  [Co(NH;)g]*

A,<p Ay >p

Ul 3. Opphtinuyubipnud EjEjupntubph tubpgbnhl puoudw nhugpudp
[CoFe]* 1 [Co(NH3)s]** hnutbpnid (P-qnuyquwt Eutipghw)

Onyjquuit tubpghwt Co?-h hwdwp 250,5 Yo/un| L, nphg hk-
wnlnwd £, np dnnphnuyhtt Yoy bpunid EiEjupnuubphtt hwpdwp
t quinfl] eg opphuinuybpnud, hul] wintthwlughmd’ qnyqyly tag
opphniuibpmu:  Ujugghum]  pdwbuny  Yhiunpniwlw  hnith
Fubpgtnhly wwpwdbnpbpp Yupbih b npnpty tpu Biyunpnbught
Junnigdusdpn:

ElEjupnuutph puwltgnidp  opphinwjubpnid  uwpudws k
Lhnpuwt Eukipghuyh nt gqnyquynpdwt tubpghwh hwpwpbkpul-
gnipinilihg: Gph A<Eq (pnyy) quown), wmuyw jpugnidp mknh E nitk-
unid pun Zniuinh Juunuh, b vnwgynd Eu pupdpuyhtiugh
Yndypipuibp: Gpt A>Eq (nmidhn puow), www Eklwpnuutpp
qnuyqnud ki tzg dwuppuimyd’ wnwewgitim] guspuuhiughl
Ynuyy puibp: Gph A=Eq, tpynt Jhdwljutpt £ hwjwuwp hwjw-
bwub G Lwbh np 4 U 5 wuppkpnipniiubphg 6-ht wugubihu
thuwnbtuwl Yndwkputph A-u dkdwund £, wyn yquwndwnny 4d
nt 5d mupptph Yndykputbpp hwdwpyuw dhpw guspuyhtiughte
E:
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Zuuftyny Yndw)bpuh Yuemgqudph dpw Yuphh koopng
hbwnlnipniuubp wik] gpuw hwnynipnitubph dwuhie

Guyh wdpmpinit

Uju §nphjugynd (hwdwhwpwpkpulgynid) b, wjuwybtu Yny-
Jws, pnipbinuyhtt guponh juynibwgdwt Eutipghugh htwn: 8wénp-
uyhtiughtt Ynuytpu [Co(NH3)6]3+-h Unwnn wyt pujulub pwpdp L,
pwih np bpwund ponp BEjupnuubpp quidnud Bu Bubpgk-
wnhynpkt wybkih owhwybwn tzg opphwnnwubipnud:

Stnpuwt wwpwdbnpbpp unynpupwp npnoymid B Yub-
dwl uybklwnpubphg: Lnyuh pjuwbnubpp hwupnignid Bu EEjnpnt-
ubiph wugnudp guwédn d opphwiwiiphg wykih pupdp, hugp hwdw-
wuwwnwupiwunid £ mbuwbbh dwpght, b A-h wpdbpu puljws E
15B<A<45B uhowjuypnmid: Ypwiny b wuwjdwbwnpws, np d
wnuppbkph vhugnipmniutbpp unynpupwp gnibwnp e

Ept nhwbkup, np pniptinp juqudws bt hnuubphg, wyw d
wnwpph jnupupwbgnip hntt gniynud E pugwuwlwut jhquinh
nuownnid, npp hwgkgunud k d Eupudwljupnulh denpdwt: 9hp-
ohtiu b wujdwbwynpnid t Yndukpuh gnytp, dwquhuwlub
huwnlmpniutbpp b wy:

Thubup poiptinnud  puguuwlut (hquiunubph nmpwihun
opowyyuindwt 3d nwpptph tpdutun hnuubph swnwyhnubph
Juuuwédnipiniit hnuh fEjupnuught junnigwusphg.

Ca?+ Sc2+ Tiz* V2+ Cr2+ Mn2+ Fe2* Co?* Ni2* Cu2+ Zn2+
o 4t 42 B 3 &b df &7 &8 & Qo

Pmipinujhtt guownh mbkumpniup htwpwynpnipinit £ nw-
1hu pugunptnt d muppbph nt gpuig vhwgnipmniutph dh owpp
hwwnlnipniuubp: Lutwpytup d Eipudwljupnuyh HEyjnpnuw-
1ht Jupnigusph wqptgnipiniup dknwnh hnuh swpwynh dpu,
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Epp dbwnwnh hnup quuynud k pny) nuonh thquunh nipwihu-
wnuyhl opowyundwt Uke (LY. 4w):

Ayt bbb b Lo
G Y Cr* Fe* N* mf
Se** v Mn® Co* Cu¥

LY. 4. Bplyihgp hntuutph pwnwyhnubph (w) nt hhppunugdu
Euphwjyhwubph (p) thnthnfunipiniup Ca? - Zn? puppnid

Gpt sihukp pniptinuyhtt pupnh wqptgnipniup, wyw swnw-
Ypnutpp vhgniyh 1hgph wddunlp (Yhnmgstpny) whwnp E uhuwjwup
ujuqtht, npp wiginud £ ukphy uhdbwnnphly hnukpny Ca? (d9),
Mn?* (d5), Zn?* (d'9): Uwjuyt sownwhnukpp, pugh Ca%, Mn* U
Zn*-hg, pujwé i wykh ubppl (LY. 4w): Fmipknuyhtt nupwnp
nbumpniip nu pugunpnud £ wjuugbu. t2g opphinwnud guiningnn
LEjupnuutph puguuwlwut (hgpp punnwgynid E jhquunubph
Uhol, hul eg opphnunid quinjnn Hkljunpniughtt jonnipegnip
widhpwlwt ninhn (hquunh ninpoipjudp: Zhknbwpwp  t
EEjunpnuubpp Ejputuginud Bt hntth dhentlp (Swsynud ki tput
lhquinhg) wytjh phy swhny, pwl eg opphnwukpnud qntnjnn
L Ejupnuubtpp, hbnbwpwp LEjupnuutph t2z fwljuppuih ypu h
huyin quip hwtighgnid £ puguuwljut (hgpuynpws thquinh nt
npuljut thgpuynpywé d tmwpnph hnith dqnnnipjut nidkqugdu,
husp puguunpynid L wppnibwpup sowpwynh thnppugdw hk-
wnlyuy hwgnpruljuim pyudp

Ca?(d% — Sc?+(d'tzg) — Ti2*(d?t2g) — V*(d3t2g) — Cr¥*(d3t2g dleg) -

Mn?+(d3t2g d%eg) — Fe?(d4t2g d?e;) — Co?*(dPt2g d?eg) — Ni*(dot2g d%ep):
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EjEyunpntubph hwynuygbp eg opphinuh pu nidbinugunid k
hnth dhonihh Ejpmbwugnidp b wpglnud k jhquunghtt wbkih un-
nklwym, husp hwighgimd E pwpunh dkdwguwip puwn hb-
wnlyuy hwgnpruljuimipyul’

V2 (d3t2g)-Cr2+(d3t2s  d'eg)-Mn2(d3t2g d’eg)-NiZ*(d®t2s d’eg)—Cu?(dotzg
dBEg)—ZIl2+(d6tZg d4Eg)2

Uju ophttwswthnipiniip htwpwynpmipinit £ vnwjhu pugu-
wpknt Ca? - Zn* hntubkph hhppuwnwgdwt Eukpghwubpp: <kp-
ohtiu yuwyws E hnuh pwnwynhg (unyu 1hgph wuydwtibkpnud):
Udktwdts hhnpuunwugdwt Eubpghwt wdbbwthnpp swnwynh
nhypnid  Ni# E, hul] wdbktuthnpp hhppuwnwugdwi Eukpghwi
wikiwdks swnunh nlwypnid’ Ca?* (LY. 4p):

Pwlih np hnuubtph owpwyhnubphg o juppdws twb pjnipk-
nuguugh tukpghwi, gnjugdwt Euphwjwyhwb, wuyw wyn nbhu-
pnid bu nhunynud E hwdwbdwi thnthnhunipinit: Giubkny Yndwybp-
uh Junmgjusphg Ywpkih b hknbnipymubbbp wit) tpu hwn-
Ynipniuubph dwuht:

o  Uwqbhuwlwl hunnlnipmibakn

d mwppbph hwdwp duqihuwlwb dndbinp gy wpnwhuwgn-
Jwé Pnph dwgliknnting, npnoynid E hknlyuy putwdling

prp=/n(n + 2), npunntin n-p sqnuyqud b Eyunpnuubph phyu k:
o Unuuykpuliph gnijin

Uugniduyht pupph mmwuppkph Ynduykputibph dké dwup gnti-
twynp &b, wjuhlipt' bpwip pipmbwy kb Yuubm tekpghw
uybklwnph mbuwubh dwpgnid (410-720 Wd wjhph Epjupnipjul,
npp hwdwyuwunwupwind £ 290-145 49/uUn) Eukpghuyht): Loy-
uny Jwnwquypbkihu LEjupnuutph wigind B wdbh ks tubp-
ghuyny opphnwy: Uy nhypoid fjutnud £ wjt wihph Epljupm-
pjwdp [nyup, npp hwdwwwwnwupiwnud k| gegpdwt Eukipghuyhtt’
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Ao=E =hc/A,

npukn h-p Muwulh hwunwwnniub k (6,62:10-39nn1y- Ynly), c-u 1ny-
uh wpwugnipyniip C=2,998108 U/Jply (Juyninidnid), A-u” wihph kp-
Jupmipjniup (od): Nputu vhugnipjut gnyt dkup wnbutnid Gup
wju gnyup, npp uvnwugynd k, Epk whipiphwn vykluphg hwb-
Ynud L npnpowljh Epupnipjut wihpubp: Ljwp 5-mud pipdus
Ti(III)-h  wliuyndytpuh ([Ti(H20)6]*) uwybtlwnpp: Uwpupdnid
uunwdp A = 490 ud whph Epupnipjut mwy k, npp hwdwww-
wnwufuwnid k 243 Yo/uny Lenpuwt Eubkpghwyh wpdtpht:

A ud

100 300 400 500

L
o]

30 20 10

Yuidwi hpnkupympynit, %

UY. 5. [Ti(H20)6]* ndyy ipup lubudwt uyblnpp

Uju phntwlwbws gnyuh dwnwquypdwtt Jubnwda E b
Yndyipuph  gnyup (humd  Jupdpudwinipwlugnyt:  [TiFe]®
Ynuyytpu hntth hwdwp wpwybjugnyt Jubnwp 588 wd dwupgnud
E npp puguunpynud b jhquunh guownh nidh pnyugdwudp, hb-
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nbwpwp ghnpuwt Eukpghuwyh thnppugdwdp: Unynpupwp nipw-
thuwnnughtt Yndujkputbpt wigdwt thnpp hwjwbwlwbinipjui
wuwwndwnny wykh pny] htnbkuuhynipjut gnittwynpnid niukl,
pwlt punwihunwjhtibpp: Uyklunpnunyhwynd wynuhuh wi-
gnudubipp nsynid G wpghpus: Gpphidu uwyblnputpnd ghn-
Unid kb Uk htunblupympyudp juyi sbpunbp: Ophiwl whpuwl-
quiuwwn hnth dwiniywlugnyup tjunkih £ utnyuhull puwn unup
nwdnyputpnid: Ujnuhuh okpnbpp Ynsynid L (hgph mbknuthnju-
dwl okpunbp, pwth np nputp Wuydwibwynpuws b JEunpnuw-
Jut wmnnuh mquu opphwniwy thqubigh BEYwnpnuutph mbknutnfu-
dwudp: Lhgph wmbnuihnjudwit okpinbpp wuydwbwdnpnud B ny
Uhwylt Yndwy kpu Uhwgmpiniulkph, wyle niphy tynpbiph, ophluly
dwp dUkwnwnubph pinphnubph, opuhnubph, unydhnukph gniyup:

S8wl-OhLtph EHYun
Unwiyk] nupusqus Lu punwthuwnnughtt ni nipwtthutnwghtt
Yndyy iputtbpp: Unjuy Ywb ny phs pyny Yndw putkp, npnugnid
Ynnpphtiwghnt phyp 5, 7 k Ywbuntwynp nipwtthunh wnudw-
nnud nhunynud k325 eg! (Cr?, Mn®) n1 té2 eg® (Cu?, Ag?) Likljinpn-
gt unnigyuspny Ynduykputitph tnwn: dw wpnuhwyu]md E
e hEunpnuwlut wwpph m thquugutph vholi ny vhwwnhy
quuytpni,
o ubdwb uyklwnpukph gétph jwytugdudp jud Epluwn-
dwup:
Ldwt nhypbpnd wjjuubpyws eg opphnnwjutipmd qunynid
ku JEun pyny LiEjunpnuubkp, npnup Jupnn b nwuwdnpyly dz2 b
dx?-dy? opphviuiibph Jpw: Cuwnn S8wb-Bhyjkph phnpkdh  Epk
hwdwlupgh Jp Jpdwhlt hwdwywnwuefpwinid kb Jp pwiah
hundwpdlbp wjjwubpywé opphunuyuyhl Fabpglwuply dwlupnul-
blp, www Ephpusunpwlwl wnujunnidp paguenid F (habnod
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b) opphunnuyuyhls wypwukpnidp b pokghmd hudwlwpgh panhw-
Inip Fakpghwi (LY. 6):
’4-

100G~ A,

T+t =

Ul. 6. Unuwy kpulibph Hkjunpniught jurngjuspp 8wb-@ykph
wnuyunnuiny (w) mpwthunught [Cr(H20)s]? ni(p)
hwppwpwnwlniuwhtt [Ni(CN)4]* Ynduy kiputiiph ophtiwjutipny

‘Lljun 6w-nid gnyg k tipdws, np dhtsh (hqubnp hipwnpnt-
pntup dkdwbwhu dx?-y? ni dxy opphiwjutiph tubkpghwt thnpp-
iy Ubswnud b, huly dz?, dyz b dxz opphinwukph tukpghwb' thnp-
puiunid: Ujp phuypmd hwdwlupgh pbghwinip  Eukpghwd,
ophtiuly [Cr(H20)s]?* t32eg!, tfwqnidd k 1/28 swthny, npp Ynsynid
Bw- k) Eph juynitwgdwt Eutpghw: Cu?-h Unwn juyntbwmgnidp
UkS E, b (hquunh nuownh dkdugnidp hwgkhgunid E punwlniuw-
jht Ynuubkpulikph wpwowguwip, ophtwl [Cu(CN)«*: Uju-
whuny punwynuught Ynduykpup Jupkih E phub] wnwdundub
uwhdwl, bpp mpwihunwhtt jurnigyusph Z wnwbgph Eplnt
1hquunutptt wigkpe htipmt G Lwnwlniuwghtt Ynnpphtiwghw
wybih owhwdbtun b YEunpnuwluwt nmwpph wit LEjupnbught
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Junm gudph nhwpmd, tpp A-u Ubs E, ophtiwly (. 6p) [Ni(CN)4J%,
husytu twl Pd? 1 Au?t nduy Eputibphg owwnkpn:

UnjEynyjuyhtt opphwnwyukph Enubiuy

Unjkyniyuyhtt opphnnwyjubph tnubwlyp (UO) hwpdh k wn-
unid ny dhuyt Yndyykpuwgnjugnigsh dwipudwut LEjnpntw-
1ht yupnigwspn, wy) twl |hqunutphtp: Uju wgbih punhwinip
tquby E phihuljul vhugmpymuikph jurmgluspp tupw-
gplnt hwdwp: Lepjuyugukup wyn mbuntpjub npny tmwpptp.

o mipwhpunn o opphunnuybbpny wnwig 7 Jugh [ndwbpu-
bkpp Guwpniggwdpp: Lupu nkubkup, ph Jhunpntwlwb wnndh
np opphniwiubpp upny kb thnjuwqmpty (hquinh opphuwtph
htwn: Gpt Jhunpntwluwt wnndp nknunptp Ynnpphtiwnibph
uyqplwtnnd, hul |hquimibkpp wpwigpibph Jpu, wyw o
UnjEYnijughtt opphnwitipp Yupnn kb dbwynpky thquunh hwdw-
yunwupiwt opphinupibpp Yenpniwlwt wnndh nghwh (h-
quin munnyws Uk s, kpkp p b Epynt d (dx2-y? b dz?) opphwiwukph
htwn thnjuwqnkint hknmbwupny,

o Jhquibnh phnyph wgpkgnipmiap dkgpdwb  Fakpghugh
Ypuw. UO nuuwlp pniy k rnwhu puguinpl) £enpdwit Lukpghw-
1h Yujujwdnipnip |hquiinh pintyphg:

Lwn 7-mud gnyg ki npyws [CoFs]* it [Co(NH3)s]?* nipwiihun
Ynduyputtkph dniynyuyhtt opphuniwutkph ghwgpudubpp: dhg
Juwuwlgnn Unkynijuyhtt opphwniwyutpn (os, op, 0a) mbknuywgdusd
El (hquigh Udnwn, npnugnid quuuynid k 12 EEjunpnt: [CoFe]3-nud
JEunpnbwlwtu hnth LEjupntbbpp qpunbigund Bu hbwnlbyjuyg
opphuiwitipp swwwlgnn dxy, dyz, dxz (t2), nt thjupkgunn’
o*d(eg) : Uy opphwniwutiph Eukipnghwtiph wwppbpnipiniup Ao k:
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UY. 7. [CoFe]* (w) ni [Co(NHs)e]** (p) nipwthun Yndwkputkiph
Unklnyught opphwinuyikiph tukpghwnhly nhwgpudubkpp

[CoFs]* Ynuwtipu hnth Unjkynryuyhtt opphiiwyukiph EiEjunpn-
tughtt pughudwdm pyniip Yhth' o op® et (e (0)2 (LY. 7w), huly
[Co(NH3)s]3* hnuuy ipuhlip’ 0% 056 gat Tl (t2g)6 (LY. 7p):

[Co(NH3)6]** n1 [CoFs]* Unuutipu hnuutph TO I}bulqpuuf—
tkphg wlthwyn £ pwbh np F-p pouy quownh, hul] NHs-p' nidhn
nupwnh (hquig t, wyw [CoFe*-h nhwypnid ghnpuwit Eubpghwi’
Ao, wykih thnpp Lk, pwt [Co(NH3)s]*-p, L dnnphnuyhti Ynuduykp-
unid EjEjunipnuubpp puwohuynid i puwn Zniunh Juunuh. Ynduybp-
unid (hunud Eu snpu sqnyqus Ebupnuubp, bt pupdpuyh-
tuyht £ mt qupudwqhuuui:

[Co(NH3)s]**-h nliygpnid Ao-t1 Uks L, Ejkywnpnuubpp jpugynid
Eu m(tg) Gupwdwluppuynud, sqnuyqus EEjupnuubp shub,
guspuuhttwghtt nduy kpu kb phwudwqhuwmlub:

“Thunwpltup Eukpghknpl nhwgpudhg dh dwu, npunbn ygun-
Ytpgws Eu dbwnnwnh dhuyt tg ni eg (0a*) opphniwjutipp b (hquinh
m uhdtunphwyny Epkp opphwwyutip (VY. 8).
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LY. 8. Uninijuyhtt w opphinwyibiph wgntgnipmniup Lenpdwi
tubpghuygh Ukdnipyul Ypu
w) Ao-h tJwugnid, p) Ao-h Ukdwugnid

Quwulgny tzg opphwnnwikpp Jupnn ki dwubwlgl) thqub-
nh hwdwwuwinwuppwb opphwnuyubph htwn ® thnpiwgnbgnipyub:
Bpt (hquunh 7 opphinwibpp pljus Lu tg opphinuyitbphg ukppl
(nun tukpghugh (LY. 8w) qu u'd © fuwwlgnn, Ju'v puglus
p opphinuubpt k), wwyw ghnpdwh Eukpghub' eg - tg, thnpputinid
E: Unwhuh (hquinubp &b, ophtil, hwingkuhn hntukpp: Gph
lhquinh m opphwnnwubkpp qubynud B wydbh pwpdp, pub tog
opphwnwjutpp, b sjpugqué ©* opphnwjubp kb, wwyw Lknpdwt
Lutipghwt dkdwund k (LY. 8.p): Uynuhuh thnjuwqptignipniuutpp
Eppbdt §ngnud Bt m-nuinpy: Uy nhwypnud hEiinpnbwljwn tnwpph
EEjupniughtt jpnnipmitp dwuwdp nbnqupwpdynud £ plwh
1hquin: m-nuwnhy thnpwqgptgnipmniutt h hwyn £ quihu CO, NO,
CN" 1hquunubkpny Ynduykputibpnid:

Undukputbph juyniimpjut, duqihuwljut hwnlnipmniu-
utph nt gnyuh Jwuht dnjtynyuyhtt opphniwjutnh Enuwbwlng
wpyws nuunnnmipnibttbpp hhdtwuwind hwdpuyund Eu pyne-
ptnuyhtt puonh mkuntpjudp wpdws hbnbmpnibttphe
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UNUNLELU ULUSNRESNPLLED
EELUNIPLUURYUYUL BY,
ghuLEShuluuUuL YusNruNhE3NhLL

Unduytkpu dhugmpniuttph juyniimpinit hwuljugnipint-
up ubpwenud b hpwphg pugwpdwl] wuwpe tplnt dbénipiniu-
ubkp® pEpdnghtwdhjulwi nt jhubnhjulijwt juyniinipniabbpp:

FEpUnphtundhjujut Juymtimpnii

EFhpUnphtwdhljulwt juyniunipniip tupunpnud £ dbnwn-
1hqutny Juwh Eubkpghwi, Yndukpukpnh juyniinipjub hwuwnw-
wnntutkpt n1 opuhnugldw-Jkpujutqudwt ynnkughwubpp:

EipUdnphtwdhljujut juyniinipjut puwbtwjuljut punipu-
ghpp Juyniunipjutt hwunwwnniut E, opp Ynsynid £ twlb opuyghte
inwsnypnud §ndykpuh gnjugdwt hwuwnunnit: Suppipynud B
punhwinip Kywmu nt wmunhdwtwui (Ki) juyntinipjut hwunw-
wniutikp: Ophtiwly® [Ni(en)s]* -h hwdwp®

[Ni(H20)6]%* ) + engp) < [Ni(H20)a(en)]?* ¢-p) + 2H20, K1 = 2,81107;

[Ni(H20)4(en) ** ¢-p) + eng-p < [Ni(H20)2(en)2]?* ¢-p) + 2H20, K2 =
1,7-108;

[Ni(H20)2(en)2]?* -p) + eng-p) [N1(en)3.]2+ a-» +2H20, K3=2,19-10%

Cunhwtnip juyniinipjut hwunuwnniip hujuwuwp £ wunh-
Swbwlwt hwunwnnitubph wpwunpyuht.

[Ni(H20)6]* -p) + 3eng-p) [N1(en)3]2+ q» +6H20, K=1,041018

Kllul] oL
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‘Loklp, np oph wjnpynipynitp hwjuwuwn k dkYh, hulj tnup
nusnypubpnid Jupbkih £ hwdwnt), np hnbubkph dnjuyhtt Ynb-
ghitnpughw hwjwuwp E wjnhynipjuip:

Quynitinipjuit hwunwnnith wpdbpny npnoynud B bwl
Ynuyiputtph phpUdnphttudhiuuit ywpuwdtnptpp  hknbyjug

wnpunwhwjinmpniithg
-RT InK = AG%= AH? - TAS®,

npuntn AHOp Hupupuwhwgh, AS*-p tunpnyhugh, AGO-t Ghppuh
wnwukughwh thnthnjumpinitukpt G

d mwupnptph §ndw Epu vhwugnipiniiubph juyniunieniup.

e (uy Unphjugynud b pnipknuyhtt guonh junibugdwb
Eutpghuygh htwn: 28knpdws d Eupudwljupnuljhg gusn tzg
dwljupnpulnud fEjupnutbph jpugdudp Yndyytpup ju-
mibwtind

e lnuykpumgnjugunnh 1hgph Ubdwgdudp gbnpuwil, hb-
nbwpwp popknuiht quonh juynibugdwt Eukpghw,
htywtu twb Yndwbkpuh jumbnipmniip dkbwunid i,
ophtwy”

IgKirecve* = 36,9; 1gKirecve)® = 43,9,
IgKicocner* = 19,09; 1gKicoavel®- = 64,

o Ukdwglkiny (hquinh nuonh mdp Ukdwind k fuyniini-
pintup. NHs -p dhoht, hulj CN--p nudtin gupnh hquiy k.
IgKicovmzs®+ = 35,21; 1gKicocver® = 64,
e hubkjumnuyht ghlyikph wnwewgniup Ukdwgunid k Yndugtip-
uh juyniumpnitp (ubjuunughtt EbEjn): zudbdwntup

unyu nnunpuyhtt wnndny (hqutph wowewgpws Yndw-
1Eputibph Juyniunipiniup.
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[Co(H20)s]3* + 6NHs “— [Co(NHs)s]?* + 6H20,
[Co(H20)s]3 + 3en * [Co(en)s]? + 6H20,
1gKicommsi®* = 35,21, 1gKicofens® = 48,69:

Bplnt Yndykpuitkpnid ] pnunpuyhtt wnndp unyb wqnunt
puyg Ephikukpjudhtughtt YndwEputt wdkjh juynit k, put wdhw-
Juyhtp, husp wuydwiwynpgws k tpwng, np.

w) tplpnpn Yol bpup ubjunuyghb B

p) tpiypnpn Ynduybpuh wpwowgnidp pupwinwd E Euwnpn-
whuyh wddwdp (4 dwuthlhg uinugynid £ 7 dwuthly):

Opuhnuytpuljubiqudw nhkwljghwikph pupwbwp bu Jupu-
Jws L yndyyipuibph ppdnphttwdhjuljut juyniunipiniihg: Np-
pwl Yndybkpup wiumb E wjipul opuhnubtpuljubqudwi
wnnkughwp Ukd E, ophtiuly’

[Co(H20)6]* + e = [Co(H20)6)?+, E? = 1,84 Ynqun,
[Co(NH3)s]*++ e = [Co(NH3)e]**, E° = 0,1 ynjun, 1gK = 35,21,
[Co(CN)s]* + e = [Co(CN)e]* , E° = - 0,8 ynjun, 1gK =64:

[Co(H20)6]>-n opwjhti nidnypnid wuljuynit £ b 9nipp opuhnug-
tnid E wiigwiinkyny Oz (E° O2 /H20 = 1,23 {njw).
4Co(OH)3 +4H2S04 = 4CoSO4 + O2 + 10H20:

Mnunbkughwjukph wwppipnipniup hwigbkginud E upwb, np
Ynpuyunh Epunpdtp Yndwkputiiptt onh peywsiny opuhnuinud
El Uhlisk Co(III),

4[{Co(NHs3)6]Cl2 + O2 + 4NH4Cl = 4[Co(NH3)s]Cl3 + 4NH3 + 2H20:

Yhubnhjwljwt juyniimpynit

Yhibnhjulwh jumimpmb wuknd whnp b huuubug
Yndyipu dwutthyh thnjuwbtwlynudp Jhowquyph htn nt ntwy-
ghwutinh dkjpwtthquutpp:
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Uhowuwynh htwn thnjumttwynidp thunwd k.

w) (hquitnny

[Ag(NH3)2]Cl + 2Na2S203 = Nas[ Ag(S203)2] + NaCl + 2NHs

1gK=7,23 IgK = 14,15,

p) Yoy kpuwgnjugtnnny’

2[Ag(NH3)2]Cl + Zn = [Zn(NHs)4] Cl2+ 2Ag

1gK =7,23 1gK =8,7:

Lnyu phpdnphtudhjulut juynitunipjudp Ynduykputkpp
Jupnn Eu pjuhun wnwppbpdt] Jhubnhjuluwt juniimpudp:
Opptiul [Fe(H20)s]* b [Cr(H20)s]* Unuuyjkpulibpi mukl pun
Unin dbwnwn-thquin juwyh tikpghw hudwywnwuwbupwun
485 11 510 Yo/uny, puyg wnwghtipn jwiphy E (wuynity) b wpwq thn-
huwtwlynud k jhquunutpny, hul Epypopgp pukpn b Lhquikph
thnpuowbwlnudp ndup £ wnbknh nitbbunid:

Cunhwipugubiny wujwsp thwunkip, np s nmwppbph Yndy-
lEputkpp (pugh Mg-hg nit Be-hg) wiljuynit ki, b wtljuyniinip-
miup dkswunud b pwnwynh dbkdwgdwt htwn: 3d wwppkph
Yndyy ipuitphg wykjh Juyniu Eu Cu? b Cr? hnuubphup: Gojhgp
hntubpt wdbih Yuymit Yndykpubp B wnwowgunid, pwl
tplihgp hntubpp: 4d b 5d wwppbph Ynduykpubpp puduljub
hutpwn L, husp wuydwiwnpus k twb dbwnwn-hquing wdnip
Juwny:

Unudyjjkpumgnjugdwi nbwghwubtph dkjuwthquutpp

bubkpunnipmniut ot wijwyniinipnitp d mwuppkph Ynduykpu-
tbph Unn pugunpymd ko pmpbnuyht nuonh nkuntppudp k-
punpbkiny, np nkwlghwt phpwinid k uniyjtindh; nbnujudwui
Ukjuwthquny: Cunn thmjbph hwenpruljubinmpyui’ wyn nkulghw-
tbpp pudwiymd ki wowbdbwgtym] phungiwl, wunguwi m
abppht hnfuwnudw i Jkluwthquubn:
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dbkpohthg twhunppubpp nwppkpynud kb tpwing, np wpw-
ownid tu vhowuljjuy dhwgnipnitbkp (hnbkpdbnhwwn), npntp
niukt bhpudws Jyutph nbnnnipmniic

o Ypungimh Ukpnulihgy

ML:X = MLa+ XMLa + Y — MLaY:
o  Uunguwl Jkjuwihgt

ML:X +Y = ML: XY MLXY = ML:Y + X:

Uju dbjuwtthqup gnpdnud £ @8 (Pe(II), PA(II) Eikunpnuwgh u-
pnigwspny Yhunmpntwlwt hnuh hwpp-punwliniuughtt §ndy-
1Eputitph ghwpnid: Swypnnit ophtiwy k “CN-—-ny thnjuwmbwljnidp:
Unwighti thnynid mbnh E niiktnud jpugnighs Ynnpphtiughw 1h-
quinh m Unduykpuwgnyugnigsh dholi, wjunthtunl [hquinh
nnipudnnid.

[Ni(CN)4]* + “CN-— [Ni(CN)s(*CN)J*,
[Ni(CN)4(CN) > = [Ni(CN)3(**CN)]> + CN-:
Ubjuwithqup hupunp E bk wwupgl] oqguwugnpstyny 4C

towbwlhp wnnup:
o Ulpphl hnprubw il JEpnubhg

ML:X+Y = X....MLa.....Y = ML.Y + X:
Uju nhypnid wnwtg dhpwblju) Wyniph wnwowgdwt X-p gnipu |
Unynud Y-h Ynnuhg: Unwbp mupusqus b wyju dkjuwithqup:
Cunhwipuytu wnwyt) hubkpn Eu jubintugnp (mpwithuwn),
wnwig wnujunyus Jurnigywuspny guspuyhtiughtt Yndukpu-
ubtipp, U juphnipjudp odndws i uyt Yndwkputitpp, npnugnid
pujuuuht npubnpusé k 8wb-Ch)kph tpunypnp (EpEYunp):
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UNUNLELU UPUSNPE3NRLLE D (FEUUSPULED

1. ©Onjuwbwymu wpnwpht nynpunnd
w) withnbught Yoy kpubikph nhypnid’
K4[Fe(CN)s] + 2CuSO4 = Cuz[Fe(CN)s]! + 2K2SOq4,
2Cu?+ [Fe(CN)e]* = Cuz[Fe(CN)s],
p) junhntughth phupnud
[Ni(NH3)s]Cl2 + 2KBr = [Ni(NHs3)s]Br2d + 2KCl,
[Ni(NHs)s]?* + 2Br - = [Ni(NH3)s]Br2:

2. Skqpuiumu Yud thnppwbwymd Yndubpuh ubkppht
npnpunnid’

w) nuuy kpumgnyugnighs hnlth nhknuljuynud’

Zn + 2[Ag(NH3)2]Cl = [Zn(NH3)2]CLl2 + 2Ag,
1gk=7,3 Igk =8,1,
3[Ag(NH3)2]Cl + NiSO4 = [Ni(NH3)s]SO4 + 3AgCI!,
Igk=73 IgK =8,7
nhwljghwttpp pupwinud i, npnyhbnb uvnwugynud £ wdkh Ju-
it §ndw Epu.
[Ag(NH3)2]Cl + KJ = AgJd + KC1 + 2NH3

Uju ntwlghwt pupwiunid k, niptdt Yndubpuh uyniuni-
pjut hwunwwnniiing hwpyws [AgH-p wydkjh ks £, pul LUAg-ny
hwoywd [Ag-p, wyuhtipt bunjuspmud Agr-p wfkih own E tbip-
thwjynud, putt Yndyy Epuni:

p) Lhquunh thnjumbwlnid wykjh juynit Yndyipup wnw-
owgUunlp’

[Ag(NH3)2]Cl + 2Na2S203 = Nas[Ag(S203)2] + NaCl + 2NHs,
1gK =73 1gK = 14,5:

‘Lnyu gnunpuyhtt wnndubpny jubjunughtt Yndwkputpt
wybih Juynit G, pwlt wupq Yndujbputbpp, b nkwlghwub
pupwunud k Eunpnuhuyh wddwdyp.
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[Co(NH3)6)? + 3en = [Co(en)3]** + 6NHs,
1gK = 4,39 IgK = 13,82:
Ny jubjunuyhtt Yndwykpuikph nhypnud, Epk Funpnyhwi sh
thnpanud, npnohsp Ynuupkputbph Juymbmpymbt b, wjuhlpl’
ntwljghwt pupwinud L wykh juynit §ndyykpuph wnwewmgdudp:
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UNUNLELU UPUSNPE3NPLLE D
OLUNMUYEMUYULILUUL [}EUUSPULEC

Opuhnuytpujuiqudwt ynnkughwp jupuws k Yndytpu
dhwgnipjut Jujntunipjut hwunuwnnithg, ophtiuly

[Co(H20)s]*> + e = [Co(H20)6)?* (1), E° = 1,84 Ynjun,

[Co(NH3)s]** + e = [Co(NH3)s]** (2), E° = 0,1 {nju,

1gK = 35,2,

[Co(CN)6]> + e = [Co(CN)s]* (3), E° = - 0,8 nqun,

IgK = 64:

Nppwit Ynduybpup Juynit k, wyupwt opuhnubpuljuiqudwi
wnbkuwlyniithg wyu hubpun E:

Bpt Jhuwnbwlghwiubkph EEjunpnnuhtt ynunbughwjubph
hwdwqnpp ppuljwt E wwyw nbwlghwb Ypupwbw, phul] bpk
puguwuwluil k, wjt nknh sh niuktw:

“Thunnwplkup wnwyhtt phwljghwtt opwjhtt dhowduypnd Yh-
uwnbwlghwutpny.

2H20 - 4e =4H* + 02— 1,228 ynju,
4[Co(H20)s]3* + 4e = 4[Co(H20)s]** + 1,84 © 4:
Qnudwpught hujwuwpnidp Yihup'

2H20 + 4[{Co(H20)6]3* = 4[Co(H20)s]* + 4H* + O2+ 6,132 Ynjun:

Lwtih np YE>0, niptdt Ynpupn () wljdw Yndw kpup opuyhte
dhowuypnd JEpujutiqynid b ‘Ldwt duny dEpniskihu wdn-
thwljuyhtt yndutpup hwdwp uwnwgdnd £ YE=-0,828 ynjunn<0,
nipbdt wyt opuyhtt ThowJuypnid sh Jepujuquynid:

Opuhnuytpuwljuiqudw pbkwlghwikpt wdbkih wpwg L pb-
pwtnd, Epk skt nigkligymd Yndwbkpuh Junnigqusdph thnthn-
Junipyudp, ophtiwyy”
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[Fe(CN)s]* + e = [Fe(CN)s]*:

Bpp Jpulubqihsp unplunugdus Hijunpnih ke g, wuym
Jupbih £ wubk hbnbjw) twbwlwt Egpuljugnpniuaubpp.

1. dbknwnh hnth JEpuwwiqidwi htwpwynpmipniip wuy-
dwbwnpdws E dbwnnwnh hnth puthnip d opphwnnwjubph Jhdwlyny,

2. mdtn nuownh hquunubpp, htusyhupt, ophtiwmy, CN-u L,
ndjupugunid kb dbkinwnh hnth JEkpujubqunudp unpjuunwugdus
Hbyupning esq: Ujuwihu, e-h dhwgnudp guspuuhliughtt Y-
1tpu [Fe(CN)s]*-htt wyywhwbgnd E Uké tukpghw dwnubknt eg pupdp
Fubpghuym]  opphwnwy,  hull  pwpdpuwyhbught - Yndug kpu
[Mn(CN)s]*-n1ud wipinwphti e-h ununpp tg opphnw) pupwinmd k
Futpghuyh pwhny:

3. Lhquunph ntpp npybtu Judnipg e s¢-h nbknuthnpudw hw-
Uwp tugmuu £ htnlyw) hwonpruljubm pjundp

I'>Cl'>F>H20 > NH3> RNH2> CN->OH- :

52



UtSUNLErP GUCROULPLLED

Utwnwnubph uppnuhjukp Ynsynd Et wbgdwb owpph uk-
wnuwnutph Yndypu dhwgnipniuubpp CO-h htwn, npnp wnpynud
El [Mm(CO)a] punhwunip pwtiwdling, opbhuﬂl‘ [Ti(CO)7], [Cr(CO)s],
[Fe(CO)s], [Ni(CO)4], [Mn2(CO)w], [MnRe(CO)w]: Swippkpnud
hnunjhquun, npnup npyhtu (hqubn Wyupnibwlnd tu CO, b vnw-
nuwhquin, npnugnid CO-tt dwutiwlh nmknuljudws t pinph, ppn-
uh, jnnh wnndubkpny, opptiwaly’ [Mn(CO)sCl], [Fe2(CO)7Br4] Yl o
nnunpuyhtt b © wlgkupnnpughtt huwnlnipnit niikgnn hquintk-
nny (CeHs)sP, PF3, CsHsN, NO L wyju, ophtimull® [Cr(CO)3(PF3)3],
[Fe(CO)3(NO)2]:

Cuwn Junnigywdph Yuppnithjubpp (hund L.

1) dpwdponily. npuup Unjklnynud yupnibwlnmd Eu Jknw-
nh ULy wnnd, ophtiuyy’ [Ni(CO)4], [Fe(CO)s], [Os(CO)s], [Mo(CO)s],
[W(CO)s] b wl,

2) &phupoml b puquudponily. nputip Unjklnynud wywpni-
twymd ki tnygl dknwnh Uh pwith wnndbp, ophtwly [Co2(CO)s],
[Fe3(CO)12], [Co4(CO)12] b uaply,

3) wnwpwdlnuguyhh. nputp Unjkynynd yupnitwlnd tu
nwpplp dkinunubph dh pwlh winndibp, ophtiwl [MnCo(CO)s),
[MnRe(CO)10], [MnReFe(CO)14] b wy)ly,

4) hownp, npnup Unjknynd ywwupnibwlnd B dknwnh nt n
Uknwnh wnndukp, opbhuﬂ_l‘ [CFes(CO)15], [CRus(CO)17], [SCo(CO)s]
b wy

Uhgphlu nt Btyp dhwdhgnily b puquunthgntly fuppnupyubph
[Mn(CO)] putwdltiph npnpdwt hwdwp wpwewplt ki htnlyuyg
hwjwuwpnudp

n=05m(G-Z-m+1),
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npnbn Z-p dbnwnh jupquphdt b G-u' tnyt wupphpmpjul
wquhy quah Jupquiphp:

Opptwl EpYuph hwdwp (Z=26, G=36) uwnwgynmd Lh
htwnlyw) uppnupjubpp.

m=1,n=5" [Fe(CO)s],

m=2,n=9" [Fez(CO)s],

m=23,n=12" [Fe3(CO)12]:

YQuppntpjubph wnwewgnidp punpny k dhuyt wugdwt pwpph
d dkwnwnubpht, npnghtnb dhuyt wyn dbkwnwnubpp jupnn Gu
CO-h htwn vhwdwdwbwl wpwewgl) o b m Juwykp: fugunni-
pintt Eu ghpynuhnidt nt hwduhnwdp, npnup Juppnuhjubp skt
wnuwywguniy:

YQuppnuhjubph Yurmgubpp: Cun Unjkynyuyhtt opphww-
tbph (UO) knubulh’ CO-h dnjkynymd wshuwsth nt ppwsih
wwnndibkph vhol Ju 3 fuy Ukl o- b kplynt w-Yuy, Bjnpnbit-
pp nhnuynpyws ki dnjklnuuwyhtt o- b Eplnt m-fuwulgnn opph-
wnwutnh Ypw, huy tphnt m-thhptgunn b UkY o-thjuptgunn dnjk-
Ynyuyht opphtinwyutipp puunwpl Eu:

EA

c"2p, -

n*2p, W2p,

cli2p, ﬂ
won, wop, 14 Lk

Ulj. 9. CO Unjtlnijh UO-h tukpghwljut nhwgpuidp
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ot -Unjkynyyuyhtt opphwnwt nith wykh ks tubkpghw, pwl
mi-  opphwniwyutpp (LY. 9), b wytt phy £ wnwpplpynid wshiwsuh
tlughtt 2p-opphwmwjutph tubkpghuwyhg, nph htwbwupny CO-h
Unjkynyuyhtt 692px opphniwp nbnujtugqus L wsjuwsuh dnwn,
uyn wuwndwnny vknwnh juwp CO-h wsuwsth htwn k: Gpp CO-h
UnjElnyjubkpp Ynopphtwgynid kb dkinmwnh wnndh onipop, CO-h
ot-unjkyniywyhtt opphwiwih 2 EiEjunpnuubpp junwpnid i nnun-
rh gtp U dbnnunh guunwupl wnndwhtt opphwvnwubph htn wpw-
owgunud kb o-juy’ pnunp-wlgbynnpuyhtt dkjpwthquny® M<€L,
npnkn Ukinwunp (M) wgbupinnph k, huly CO-u (L) nnunpp: Uhw-
dudwbul] CO-h m-thjupkgunn nuwnwply dnjklniuyhtt opphuwg-
ubpp Juunwpnd Bu whgbuyunnph pgbip b dknwnh d opphwwg-
ubipnid qunynn EEjunpnuught gnyglph hin wnwewgunid Eu -
Jwy nunhjught dkjuwihqum] ML, npunby dkinwunp poninpl
E, hulj CO-tr wljgkuginnpp:

Zuwunnwwnyb] b twl, np uppnuph dniklnynud quigng
CO-nul wsjuwsh ni pplwsh juwh tukpghwb wykh topp £
hudbkdwinws wqun CO-h htiwn, pwtth np dbkwnwnh Juppnpnid
nuwnhyujhtt -juyh wpwewgdw 2inphhy dkwwnh Eklwnpnu-
ubkpp nknuynpnud b CO-h thpupkgunn Unjklnyuht opphwnuy k-
poud: dpw hbnbwipny juwh Yupgt nt Eubkpghwt thnpputinud L

UoJwsd wnyjujibphg htnbmd E, np w-thnpowgnbgnipniup
hwtghgunud k LiEunpntwhtt wdyh wydkh dbé mknuthnjunipjub
ntwh (hquinp M=L, put hwjunupd o-thnjuwqnbgn pyniip
M<L:

Nhungbkbwb Ejupnuughtt  uybupnunyhuyh  Epuwynyg
wupqyt] E np wyn ghwypnud gwh (hquitng dknwnh LEfunpntuuk-
nh nknuownpddwt htbnnbwupny dkinwnp dknp k pipmd dwutiwajh
npuljwt (hgp: Ophtiwl] hwuwnundby k, np ppndh hkpuwljuppn-
upynud ([Cr(CO)e]) ppnutp wnnuth 1hgpp +0,4 E:
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Lhihwut juyh wrwowgdmip dwubwlgmd Lu d-nnwp-
ptph (n-1)d, ns b np opphwniwyutpp: Fugh [V(CO)s], [Tes(CO)12],
[Rhe(CO)16]-hg dtmgud pnnp dknwnbph Juppnlhyubpp nhw-
dwquhuwlju Eu:

Uhwuhenty Juppnuhjutp: Uhudhentl] Yuppnuhjutpt wow-
owginid kb Uhuyl qnuyq pyny kknpnubkp mkgnn d-nwppbpp’
pugunnipjudp yutwnhnidh: Ghuybn quiunhnudh wnndp yw-
pnitwlnd E YEun pyny BiEjunpnuutp (3d34s?4pY), uyt wnwowg-
i £ dhudhomly Jutwnhnudh hkpuwluppnihy [V(CO)s):

Quippnupjubpnud dknwnubph wnndubpp dquumd tu dknp
phpk] unyb wwppkpnipjwt wquhy quqh EEjupnuughtt junnig-
Jwdpp (n-1)d!° ns? npf: Zknlwpwp bknpniwghtt qnijghpp wyhwnp
E jpugut 9 opphwiwy), hul npw hwdwp wuhpwdbton L 18
EEyupnt: Gpt ujunh nmuktwbp, np dhwdhontly Yuppnuhjuk-
pnud dbwnwnh onipep Ynnpphtiwgdws CO dUnjklnuibptt hpkhg
EEjunpnuughtt gnyglpp npudwunpniud Bu dknwnh quwnwply op-
phirwubpht, wmyw qnuyq Jupguyhtt hwdwp nitibgnn dknwnutph
huwdwp CO jhquungutph phyp hwjwuwp L dbwwnh wquun
opphwnwukph pyht, b uvtnwgynid ku hbwnlyuw) pwtwdlbtpp (Ug. 3).

Ungyniuwly 3. Quppnifyh pununpnipyul jupijuénieintap dkununh
b Ehnpniughl junnigywdphg

Uqup qugh Eljinpniuyght
Utwnwnh pwbiwdlip nibbbwnt hwdwp | Ukwnwnh
Utwnwy | LEjupnbuwght wthpwudton Juppnithih
puiwdlip HEywnpnittph phyp puiwdlip
3d104s24ps
Ti 3d>4s’4p° 14 [Ti(CO)7]
Cr 3d°4s'4p® 12 [Cr(CO)s]
Fe 3ds4s24p° 10 [Fe(CO)s]
Ni 3d84s’4p° 8 [Ni(CO)4]
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[V(CO)e]-nud LjEjwnipnuutph phyp 17

Ujuwbu Ynsqwd «wmqlihy quqgh hwd 18 hHElunpnbbbph> G-
untp nith vwhdwbwthwly Yhpwenipinti: Mupgdt B op judus
Jwppnlhjubph uhtipbqh wuyplwbikphg wi sh wwhuywiynid:
Ujuybu, gwdp otipdwunhfwutbpnid uvnwgynid b wuluynid,
wlunynp punuppmipjudp Juppnuhjukp® [Co(CO)4], [Cr(CO)4] U
wy

Shinwth HEjunpnuwghtt puwtwdlbt £ 3d?4s24p% CO-u nidhn
nuowh jhquiun b, nph wqpigmpudp 4s Bupudwuppulh
EEyunpnuubpp nbnuhnpynid i 3d thpudwuppul, wquun k
dund jnp opphwiwy, b mhwnwth onipe Ynnpphtiwgynid £ 7 dnjk-
n1) CO, nphtt hwdwwwnwupiwbnud t d3p? hhpphnugnud:

Shuwtth 3d, 4s, 4p jnp wquu opphiwjutipp CO-h o%42px Unjk-
Ynyyuwyht opphtinuh EiEjunpntwghtt qnyqlph htinn wnwewgund ku
70 Guy nninp-wigbyunpughl dkuwihqung: Unwugdmd E
[Ti(CO)7] Untynyp: Ti-h Epynt qnyq 3d EEfwnpnuubkpp CO-h w*
nuuwpl dnjtyniuyhtt opphtnwh htitn wpwewgunid ku m pw-
wnhyuyht uy, nptt wywhnynid k dnjkynyh juyniinipiniup (wd-
npugunid Uknwn-1hquun juwp):

3d? 4s? 4p

™| || H

18 — 4 = 14 Ljkjwnpnl, 7CO
3d*

Ti(co), | |,

[ ¢ ¢l 1 Do SRR N RN

T - Quy o - Juy
Ti = CO Ti « CO
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Ldwt duny E puguwnpynid twl djniu Juppnihjibph wow-
owgniup: bpujuimd dhwdhontl Yuppnupjutphg uklywluiht
ohipdwunhdwunid juynitt Gu ppndh, Epluph, thikh Yuppnipy-
ubpp: Yputp Bipwplynud Bu, wjuybu Ynsdws, «wqihy qugpy
Juuntht:

Cr, Mo, W dtwnwnutiph hwdwp hujnth tu [M(CO)s] punu-
nnnipjudp vhudhenily yuppnthjutp: Ywppnuhjubpnud Cr-p, Mo-
n, W-u niukt dé LiEjunpnuwghtt jupnigusp b d%sp® hhpphnuyght
Jhdwl, mpwihunughtt jupnigjusép: Yktwnpnund  dbwnwnh
wnnnul k, hul] nipwihuinh ququptitphtt’ CO-h Unjklynyikpp:

[Cr(CO)s]-h wnwgwugnmidp: Cr-h 3d, 4s, 4p ykg wqun opph-
wnwjubkpp 6 Unjklni CO-h 642px Unjklniyuyhtt opphwiwih EElunpn-
tughlt qnyghph htn wnwewgnid kb 60-Juy nninp-wlghuyinn-
puyht Ukjuwthquny, huly Cr-h 3d-h tpkp qnuq EEjupnuukpp CO-
h 7 quunwpl UnjEyniyught opphinwih htn' © punhyuyh Ju,
npt wywhnynud E Uniklnyh juynitnipniipn:

3dd 4sl 4p

SRR ERERERE :

18 — 6 = 12 Kjkljwnnpnt, 6CO

3d*

a@o) |t ([ H L i) i [Yiltilt
T — Quy o - Juy
Cr - CO Cr « CO

&hown wdwt &und L dbjuwpwignid [M(CO)s] ni [Ni(CO)4]
Juppnuhjitpnud juuh wnwewgnidp:
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Fe-h, Ru-h nt Os-h hwudwp hwynuh L [M(CO)s] pununpnt-
pjudp dhudhontly Ywppnuhjutp: Ywppnupjubpnid wyu dkwnwn-
ukpt mubktu d® LEjupnuwhtt jurnigyusp b qgunuynid tu dspd
hhpphnuyhtt Jhdwlnid Epwbilyynit kplypnipg junpmg]uwspni:

‘Uhlt t wnwowgunid E punwluppnihy [Ni(CO)4], npunkn uh-
ytu muh 3d¥ Htyupnuuwghtt pwtwdl b qnuygnd E sp? hhpph-
nuyhtt yhdwlnid: YUndykputt nith punwthutnuyht jupnigywsdp:

Pd-u ni Pt-p skt wnwowgnmd [M(CO)4] pununpnipjudp
Quppnupjubp:

Epldhgntly Yuppnpyukp: Bplydhemly Yuppnpjutp hhutw-
Jutunid wpwowgunid b YEtn pyny EEunpnubtp niubkgnn k-
wnwnubpp,  opphtwl]’  [Mn2(CO)w], [Te2CO)w], [Re2(CO)w],
[Co2(CO)s]: Pusytiu uoyly L, pugunnipinit £ vhuyt Jubwunhnidp,
npt muh YEtwn pYnd EbEjupnuubp, vwluyt wpwewginid k
dhwuhontly hkpuwjuippniihy  [V(CO)s]: Onijq Junpquphy niukgnn
npnp dknwnubp (ophtwy’ Eplupp) tnyuwybu wnwewginid ki
tpydhonty Juppnupubtp [Fe2(CO)s]:

Mn-h, Te-h b Re-h hudwp hwyjnuh Eu [M2(CO)10] pununpnt-
prudp Juppnthjubp: Quppnuhjubpnid wyn wmwppkpt niuku d7
EEjunpntuyghtt junnigywsp: Mn-h 3d, 4s, 4p 5 wiqun opphwnwuk-
np hhug Unjklny CO-h 642px Unjkynijuyhtt opphiiwyh EjEnpntw-
bt qnuqkph htwn wowewgimu ki 5 o-juy nnunp-wlghunn-
puyhtt Ukjnwtthquny, Mn-h 3d-h kpkp qnuq LiEjwnpnuutpp CO-h
nuuwpl dnkyniughtt opphinwih hkn w-puunpdughbt Yu:
Unug|md t *Mn(CO)s nunhljuyp, phn npnd *Mn(CO)s nuinh-
Juh YEuwn EEjunpnup yupnn E juyniiwbw) wuppbp dutpny.

1) &knp phpkym] le' Jbpwdymd t Yndugbpu wihnbp
[:Mn(CO)s]": @nynipymt muh wjuwhuh Uhwgnipynit Hg[Mn(CO)s)2
~2[(CO)sMn-Hg-Mn(CO)s]: Mn-M-Mn juuny wy] vhwgnipiniuttp
b ut,
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2) vhwiuynd wy] pwnhfugh htn juqumud o juwnp
nuwtpu dhugnipnil *Mn(CO)s + CHz* >[CHsMn(CO)s),

3) nhutpynud E' wnwowgubiny phuybunwlwuppnuhjdwi-
qut [(CO)sMn-Mn(CO)s] :

3d7

R 0 O . . U
T ~Yuag T o -juny "
Mn -~ CO MniMn o -~y Mn~—-CO
Mn® d7 T l T l T l T _: - z .
Mn - CO Rl

‘Uniju uljgpniipny ki wnwewtnmiud [Tc2(CO)w0] ni [Re2(CO)io]
Yuppnlhjukpp:

Co-h, Ir-h i Rh-h hwdwp hwjnuh Eu [M2(CO)s] pununpni-
pjudp Juppnupjubp: Quppnuhjubpnid wyn wmwppbpt ok d°
EEyunpnuughtt junnigywsp:

Ophliwy [Co2(CO)e]-h nlwypmd.

3d?
O T R A S A SO
7t -lpuawg B CU “uay }
R, CoiCo o —lpuulo A
waell 111 1
& X -junu) E o ~lpoyy 2
0-=CO Co~-CO

b nbw, phunbwnpwluppntihiynpujn §ndukpu vhwugnipint-
up opuyhtt (msnypenid gnymipnitt nith Epynt Junniguspught
Alkpm’
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0 0
o, Il

$ " Y : 9
\ c (,/ X o q ._c Z
\ N / A B
0=¢ o Go == =0 0= € == Co —Co ==( =0
/ \ / . (“7 \‘0
m‘” i % o= Yo

0
Judpowljuyht n3 Juupgwlujht

Yulpowljuyhtth Unn 18 Hklnpnip Awdnpynid £ wyuugbu’
9e Unpwijinhg, 6e tpkp CO-ukphg, 2e Judppwluyht tplhnt CO-
ubkphg, 1e hwplwb §npupinhg:

Ujn Juppnuhjutpp, npnbug dnikinynd dbknwnh wnndubph
dholi jw Yuw, Ynsynd Eu Yuuwnbpuyhtt dhugmpniutbp:
Zwpnbh ko twl pwquuuhenil Ywppnuhjukp, npwntn hpup
Uphwgws ki tpip mt wykjh dbknwnibph waondubp, ophlul
[Fe3(CO)12], [Co4(CO)12], [Rhe(CO)16] L wala:
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YEuLUUUGSUNLED

Yktuwphdhwi hp Enipjudp jEuuwlnnpphtmghnt phthwi E,
pwith np opquuhqunid dkwnwnubpp wnwybjuybu qunignid ku
Ynuyy tipu dhwgnipnitutnh diny: Yktuwshu Eu htwnlbyjuy 10 -
mmqhhpu‘ S-Na, K, Ca, Mg, 3d-Mn, Fe, Co, Cu, Zn, U dhuyu dky
Ubinun 4d-Mo: Uy dknunibp bu Yhuwshl hunlnipyniibp
niukl, vwluyt npuig ntpp vhsk yEpe wupqyus sk:

Uktuwdbwnwnibpp peonid puppajws Eu ukppeowghti (K, Mg,
Fe, Co, Zn, Mn) 1 wpunwpgowjhti (Na, Ca, Cu, Mo) njnpinubkpnid:

Uljujhwut dbwnwnubph hnububpp wdkbwphsp hwlnud
niukt Ynnpphtimughntt dhwgnipnitubph wnwewgdwt, duubw-
lgnud Eu opquthquh EEjuipnihnnughtt dhowquyph dbwdnpdwip,
wnuwppbp oudnwnhly Lupdwdp opquiiibphg nit hynmiudwépubtphg
wmptph tkpssdwun:

CaZ hnuubkpp, wnwewgubiny nddupunys dhwgnipniuikn,
opquithquh hhupp Ypnnt ki (nujpuyhti-wdwnwhtt hwdwlwnpg):

Yktuwwdbwnwntpp 30 % $Epdktntbph Unn JEunpniwlwb
hnt Gu:

Zkiown hhnpnihqynn dkwnwnutph (Mg, Zn) Yndwbpuubkpp
dwubwmygnid Eu hpdbktinught hhnpnihgh rkwghwubpht b wu-
nwupiwbunnt ku opquthqunid pnidbpughtt hwdwlwpgh hw-
dwp, hul thnthnjuwljut opuhnugdwit wunhgwb nt Ynnpnhtiw-
ghnt phy gnmgwpbkpnnubpp Jupquynpnd Eu owwn opuhnw-
JEpuljutiqudwt nkwljghwttkp:

Zn* hnup, dnukny juppwthhnpuqu pdbunh pununpne-
pjut dbke, yuuwupwbwwnn E jEuuwhbnnijutpnud CO2-h hhy-
punnugdwt nt HCOs-h thnjuwpluwt hwdwp, npny Jupgquyn-
nnd E opquthquh hwdwp Yuptnp pnibbpuyhtt hwdwljupgp.
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HO-Zn-H,0 + CO; + HOH =5 H,0 -+ Zn - - - H;0 + HCO;

Linpndhyp, (hubing Mg*-h Yndwykpu dhugnipinid, Jupqu-
Unpmud £ wytwhup qinpwy gnpdplpwg, huswhuhtt b $nuinnupb-
phqp nupklut dnnudnpuybu 101! wntbw YEiuwquibqush
Jtpwstiny dpuninpuughtt CO2-n:

Mn?* hnuh Yndybputtpp YEtuwhquinutph htn juqunid
Eu owwn dhpUktnttph wlwnhy Yhuwnpnuubkph pununpudwun:
Unikn] wpghttwqu $hpdbinh punqunpmipub dbe dwubul-
gnud | wput dwwuppbihnipjut jupquynpdwip, whpopuhnu-
quuh Uk UnikYnijuyht ppqwsth thnfuybpupdwbn, whpojun-
Juppnpuhjuquyh Uk wshwepuyht thnjuwbuljdwip:

Fe-h Yndutpup wynpbhphth htwn (htd) opquithqunud funw-
pnud k ppqusdth tnputiuynpunh ghp:

Ushwontph nt Swpwkph htwn Al-h wnweowgpws Yndwykpu-
Ubpp Ubjpnpnyibkp kb b Yoonwlpgind mgbknh hmuduspubpnud’
byuunnmd i Ujghbjdbph hhquwinnipjutt qupqugdwup: Uy
wuwndwnny junphmipy £ wpynd untuwthl] wynudhil jupuw-
ubipnid utiniiy Wwnpuwuwntnig:
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UNUNLEBLUUSPL YUNNPEYUOL NhULESNN,
1EUUPNSLEN

Uwyugnigyus £, np Yndykipuh Jhuuwhwuwbjhnipniip,
npybu Juinb, wydkh ks E, pubt hwdwywnwuput wqun dk-
wnwnh hnthup, npnyhtwnb Ynduy Epup wbkih htown £ wugunid pooh
1hwyhnuwjhtt punuupttph hptwhtt ninhukpny: Zwpnuh E np npny
nhyptpnid Yndyipumgnyugnidp ny vhuyb dkdwgunid k nlintph
phnupwtwut wqpbkgnipniup, wyh tjuqugnyuh t hwuginud
wigutljuh Ynpdtwlh wqpbgmpnibttpp, tjugkguinid (hqun-
utph pnitwynp ghpp: Uh ghypnid htwpudnp k, np (hquingp,
Ynuyipu wnwowgubkiny Jdhypnuwppbph hbtw, hwbgkgunid E
opqutthqunud wyn wnwppkph ghupwjwtuh:

Uty wy] phypmd gnuuhongutph htwn dhipnwnwpptph w-
nuwowgpws Ynduykpuiipp dkdwgunid L opquuhquh juynitind-
pintup b wpuquginid wwwphunidp: 8nipwpwbynip wnwbdhl
nhypnid Uninbgnidtt wthwnwlwi E:

dtpohtt rnwphutphtt ks Yhpwnnd tu uwnnwgl) Pt-h Yndw-
|kpulitpp  pungytnuyhtt hhduinnpmbbtph poddwl dundw-

tiurly: Mpurighg wpmghtip ghunhpinpnnhuntht wyunhib £

Cl  NH,

N/
Pt

/N
Cl  NH,

Muunhtuyghtt wy] Yndykpukp bu vhipkqyl) B, b phpwjup
TuE-u b Uy Yndykputbpp tyuwuinnmd bi fwnwquyypdudp uthu-
wnwhwpjws pohoubiph Jhpujuqudwp:

Uuwupghtwppyh mt gnunudhtwppyh htin Mg-h Yndw-
1Eputibpp Ukdwginud Eu wpnibwnwp winpbbph tinuniup:
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Nuynt Yndwkputikpp, nhungyting wpjub wyiuquuynid, uyh-
wnuljnigh phojuyht (SH) judptph htn juwybny, wpug tmwpws-
ynid ki opquithqunid’ huhhpliny OH: b Oz wquinn nunhljukph

wnwywgniup:

Undwykpu Junnigwspny wy) npinulhengutp

Ynwd
“hpinpnupyninptiwdn- hnpwun

QN*CO« Q

sz NH2
Ynwidhnp wpnibwunbnddwi jupwiihs k, tyquuwnnd L opqu-
tthqumu kpluph jmpugduwip byuwunbng tpu Jkpundul
wpngtulikpht:

Stunwughu-ljunghnd

Ephitunhudhtiintnpupugupiwpphjuighnud-ghtunphn-
dujub wn

Cl)Na ?Na
O=C— —C=
CTONY ey 0
ozcvﬁzc/ \\ ) s \CHS— —
\\\ + //
o Ca o

Pniuuynp Uknwnutpp, wknuljutinyg Ca-ht, wnwewgunid
Eu opuynyd, wuwlwu pnitwynp, opquithquhg oninn pnipu kElng
Ynuyy Epuikp:
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Ynpudunfhn

Co-[a-(5,6 nhutiphipkuqhuhnuqnhy)]

Yhpwnynud £ yuppupubuut hhuwinnipmniuubph dudw-
twly:
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Shwulnpwjudhi (Biz)

HoN -2
O~ _NH,
HzM

NH;
HzN CHs
“,
& i L tH:—;
& : %
CHs CH;
0
NH CHa
4
H; <N
CH;
O,
/p\
HO" O HO
HO

Ghuuwpwiunptt wnhy ymp b pwund b qunigtnh

hintujwspubph wdp, yupgquynpnud £ jupngh nt wpgughtt hw-

dwlupgh dniulghwubpp:
Unpwdwdhnp tnytu ghwiynpuyudhtt £ Ynpwjnh htn vnup-

ptp Ynnpphtwghwubpny, hugp, hwuwnnpky, hwigbkgunid | wqpk-

gnipjwl |nipg thnthnjunipjwt opquthquh Ypu:
dtppngipnup wpnibwuntnddwt upwihy b ukunghsughte

Yy tipu $tppngkthg uhtiptiqiws nhnuithgng:

67



0O

Fe C/
ﬁ \ON|
dtppngtpnu

Utopqutiwjutt nu wmbwjhwnhly phuhugh wdphntnid niuntd-
twuppyb] £ npno Jhnwdhuttph Yndykpumgnjugnidp dkwnwn-
utph hnuutph htwnn UUUL-h ubkpjunipjudp, dwubwynpuuytu
phwdhth (Jhtnwdht Br) wnwowgus Yndyjipubph ntunidwmuh-

poipniup:
NHz

N T N+:'f"\5

P -

HsC M HsC

OH

Phwuht

Qpulwunipniihg hwypnuh k np Cu?-h b Co?*-h hkwn phw-
dhup hwintu t quihu npytu Jhwupbbnwn (hquin: Loy hwp-
pnipjutt (SP?2 hhpphnugnid) Ypw Cu?-h hkwn Ynnpphiwgyniud Eu
Cl-h 2 wnndikpl nt phudhith whphuhyught onulh wgnnh’ N(1°)
wwnndp: Uy hwuppenipniup mwpwsnipjut ke gplipk nith tnyt
whphuhnhtughtt onuih ghppp: @hwqnuwihtt m whphdhnhtught
onuljutkph dholi Yuup dbwynpymd b ubpuniEynyuyhtt C(2)-
H-CI(1) opwdluyghl, huy Cl(2)-p phwqniwghi oqulh hbwn
EEjupnunnwunhl juwybpny:
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Cu(B1)Brz2-h Uniklnijuyhtt junnigdwuspp

Co?-p pwnwithunnuyhtt Ainy (SP? hhpphnugnid) Ynnpnhtiwg-

Jud t whphuhnhtughlt onuiljh wgnunp’ N(1’) o1 huyngkbkph bphp
wwnndubkph htn, hulj OGy) b S(1)-h vholt Juuntpjujuyub juy k:

Clizy e

CoB1Cl-h Unjlnijuyhtt junniguspp

69



Nnno nhyptpnid UUL-h wnljuwympiniup dkdwugunid E nhnk-
rh phnupwiwut wqptgnipnitp, tnyt nrunidbwuhpnipniup
Juwnupyly E tub UTL-h tkpuynipjudp: Mwpqyt) b np Yndy-
1Epup tkppht npnpunud phwdhtth pwtwlp wykjwind k. wpwgw-
unid k Ubknwrn/{hqutyg 1:2 dnjuyhtt hwpwpbpnipjudp Yndu bpup:
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UNUNLELU UPUSNPESNPLLEND UPLULFUUL
nLarsvert

Undytpu Jhwgnipniutpt niikh  Yhpurmpjut uygh
wuhpnype: pwip Jhpunynud ki hknlbyw) ninpunikpnid.

1. Jtpniswljut phthwynid,
dbwnwnutph wpynibwpkpnipjut Uk,
hntwthnjuwbwluwyht jubkdtpnd,
Ukwnwnubtph LEYwnpnihnhl tunbkgnidubpnud,
Juwnwhquunnpubkpnid,
wpjuwnwipuyhtt yniptph juqkpughtt mkthiuynud,
phwut Ynduy kpu dhwugnipjniutibpnud,

® NSO

ptnuuhgngubtipnid,

9. mpuwhwwnlnipnititp mukgnn Ynduykpu dhwgnipjnii-
ubkpnud,

10. tkpuiynipbtpnid,

11. ynjpdbpubph Juynibimgnighsubpnid,

12. obpdwljuynitimgnighsubpnid  nyniuwuyniiiugnighsub-
noud:

1. dEpmbwljmb phlhwm

dhpniswljwt phvhuynid hbnwgnunmpinitubph deswdwu-
unipniup hhdjws t Yndubpuugnyugdwin nkwjghwubph Jpw,
pln npnud. juw'd whwihnhy phwgkintbpt kb Yndubpubp
Utuniiph nkwluhy, Yuwjhnudh hbEpuughwindtppun b wyb,
Jw d whwhqynn opjkljnt k ulqpnid whgnid Yndwyjkpuuyght 4p-
Sujh, wyw nknh E nitktinud puwbwjuljut npnonid dhghjuljut
ni phyhwljwl mwppbp tnpubwlubkph hpundwdp:
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2. Uhunwnwuqgnpdmpinit (Ubwnwinipghw)

Unduykipuwgnjugnidp ogunwugnpénid Lk Ukwnwnubnph, hh-
twluwunid wquhy dknwnubph vnwgdw nt dwppdwt hwdwnp:
Zujunth E, np, ophtimul, nuljhtt Ynpgnud L ghwhnujhtt Yndw-
1Epuh dhongny: Zwupp fuwntnid b wjuhwulwi jud hnnuju-
(pulub dknwnibkph ghwihnikph” KCN, NaCN Jud Ca(CN)2 {ni-
dnyph htinn 80 °C-nid b Lupdw mwly jndnyp ku Unnid ppedushu
Jud orp: Nulhtt Juyynmd k ghwuhnuyhtt Yndwkpup duny, nphg
wjnthtnl wytt vnwbmu ko wnhy dknwnny gnipu dnbny.

4Au + 8NaCN + 2H20 + Oz = 4Na[Au(CN)2] + 4NaOH,
2Na[Au(CN)2] + Zn = 2Au + Naz[Zn(CN)4]:

Lotdwquundwil wju Enuwbwlp nkuininghwljub qnpépupug-
ubphtt nwhu b htnbjuw] wnwybmpnibbtpp. (nuswuquunnuip
wlpunhwn E, vwppwynpnidubpp wupq G, Yndyuljn, gnpépl-
pugt wbwnunly k, nddup pwdwiynn dkinwnubpp hkpwn pudwt-
Unud ki, uvnugqud vhwugnipiniuubpp dwpnip Gu:

3. Pniuhnhimbimljuyhti juidtp

Onph dwppuwt hwdwp oqunugnpénid ki wnjhdkpuyht 1h-
qulnubp, npnup hwdwywnwupwt hnutbph htn wpwewgunid
tl jubjuntkp: Pnbuhnjowtwluht pkdtpny thnjuwtwljdwi pu-
pugpnid dwutwlgnid tu ny vhuyt EjEjunpuunnwnply thnpuwqpk-

gnipjul, wy] twl nnunp-wlgbuynnpuhtt yuwbpp, htst £ hwb-
ghigunud k thnppwbwljdwt hwuwnwnnitth wpdtph nt hnuhnh uk-
1Eyunhynmipjut (punpnqujuinipju) dkdwgdwi: pny hnuhwn-
ubkp tbpuwpnid Bu ynjhdnudwnkp, ynjhwudhtwppeniubp: Yndy-
1Epumgnjugunng hnttwthnpuwbwlhy ymptpp qupnibwynd &a O,
N, S, P u wj] pnunpujhtt wnndubp, npnbg jukjuwnughtt judpbpp
Juwnhnuh htn wpwewgunid tu Yndwykpu vhugnipinth.
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R O- Me, N=N-R

/ 4

CO-0 R O Q OH
R-N . \P/ \Me/\/
— N\
Gee” 0}{ \o/ \o/ \R

Ujuntn R-p wynihdbph dwypnunitlnyh dwub

4. Ukinwnuk Elwnpnihnhl tunbkgnud

Epp hpwywiwgyoud b dnwnitph wwpq wnbphg npubg
ninhn bElnpnihnhl bunbgnudp, ophtwl thkjuuyunmad, ppn-
dwywwnnid, dwljkphnypp unwugynd £ wthwppe, hull Epp npytu
Ubkwnwnh wnpnip oginugnpsynid b wyn dknwnh Yndwkpu vhw-
gnipnibibpp, htwpwynpnipnit £ unbndynud puduljuuht k-
Swghbnt tunwsph wupmpmibh m jnmpmniip pupdpughh-
10y npu yupwnwwithy hwnnipniun:

5. Yunnwhquinnp

Unduwkpu dhwgnipmiuubpp owwn nhwlghwubph hwdwp
hwintu ki quhu npubu junwphquinnpibp: Ophtiwly 8hqikpp b
Lwnninnut wmyjugnigh] ki, np mhinwtth punwpinphnh wyljh huwyn-
ghuhnutph htn wpwgwgpws Ynduy kputiiph vhongny Yupkih &
unwbwy gwwn UkS Unjkynyuyhtt quuquény wnjhkphiku: 8hqikp-
Lwnnnugh junwihquunnpt nith htnbjuwy wpwybnipjniubbpn.
htwpwynp £ nbwlghwutpp hpwljuwbwgub] suwn gusdp okipdwu-
whdwuh nt gupdwb yuydwbpnud, hst £ hotigunid | unnwgyng
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dhwgnipjut huiptwpdtpp: Npny phwlwt wdhtiwppniutph htin
Cu?, Ni*, Co?* hnuukiph wnwowgpwé Ynuuy kpuibpp hnungb Y-

wnwhquunputp ki wkpopuhnubtph nt hhnpnubtpopuhnubtph puy-
puydwtt hwdwp b dnpbjuyght Bu jEuuvwdbpdbunubphi:

6. Ughmunwtipuyyhti iymplip jugbpuhtt wkuuhljugnid

Unnpphtmughntt  Jhwgnipnitttipp, wpwbjuwybu npuig
nugtunphl] ndsnyputpp Jupnn tu oqunugnpéyt; npybu wp-
juwnwtpuyhtt Wniptp jugtpuyhtt nkthuynud: Luyt hpwont-
pintu kb quaty, ophtiwly, Eu, Lu b Er-h -phijtwnntuubtpp:

7. Puwljub Ynuwy kpu vhwgmpinmiukp

Linpndpyp dwqukqhnudh ynpphphtwghte Yndwtput E npp
wuunwupwbwwnnt b opnyubpnud - $nnnupipkqh, htdngnphup
JEunuuh opquuhqunid nputu ppywsth mpubtuwynpunh ntph, dk-
nunubbpubintbpp  (ophtwly’  htunyhtp’ ghyh  Ynduytpu
C254H337NesO75S¢Zn) wnwppbp Yhuuwphdhwlwt qnpépupwugubtph
hwdwn:

8. Minwuhgngukp

Undujkpu dhwgnipinitiubpp ogunugnpéynid tu npyhu nk-
nuuhengubp, wgh fpwhsutp, ubinuyhtt hwybywympbp:

9. Smpuwhwunlmpmibutp mubkgnn Ynduybpu vhwgnipni-
ukip

Sniguptipnid ku EiEjunpuljut, ywquhuwlu, owyunhljulut
hwwnlnipniutp: Ujy wkuwbyniihg hbwwwppphp Eu dbknwnu-

wn hubpubpp:

10. LEplhuympbp
Ophtuwy' twypnjuyhtt jubuwsp

74



11. Mnphdtpukph Juynitgnighsukp
Opptul]’ wghnhjugbnntwwnnhinpbnpniphjutiug

HiC C4Hg CHz
0 =
e

12. Qtpuwljumbimgnighsip m jmuwluymbiwgnighstit
Upwtp wjtyhuh pununphsutp b, wnwbg npnug wuhtiwn &
wuwwnlkpugut] wmhbqbpujut vwppwynpnidubph qupgqugnidp:
Tputp wuwonwwunid Eu mhkqbputwytph dwljkpbnypp Junw-
quypnithg, ophliuly” dkppnghtih wswbgyuyp.
E

1>

OH
Fe

&
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nuishun Ynduy kpuughtt hwugnipiniuubkpnd

Qnpushup juwnhnuwghtt Jhwlnd (HY) wyp Yndyykpuwgnju-
gnighsitiph' Jdbkwnwnubtph Juwuwpntubph hudbdun ppubnpmd
nidhn phbtinwgunn wqpkgnipinit b unynpuljub jhquunubph htwn
(F, CI, Br, I, H20, NO3, NH3, CN- b wjj1) wnwowgunid £ Ynqu-
1Eun pubinuyhtt hwgnipmiuubp (HF, HCl b wyj), npnp (nidnijpe-
ubipnid gpubinpnid Bu tnwppbp mdbnnipjub ppentubph hunlne-
pintutikp:

Unduyjkipuwgnyugdwiin opwsth dwutwlgnipjut tplpnpy
dlip dhwdudwtwl wshuwenwstiwghtt nwnhljuwyubkp b muppkp pn-
unpuyhtt wnndubp (ppdwshl, wqnun, &énudp, hwjnghkuubp n
wy ) wwpnibwlnn puquuphy opqubiwljut hquunubph punur-
poipjut Ukp gkl k:

Qnusht wupnibwlnn wdktwuplnp whopquwlui 1h-
qunp onipt k: bpnp, Ukinwnutph juunphnuutph hhnppuwnwgnudp,
ophtwl® [Al(OH2)s]*, wljyu hnth wnwewgniup Jupkih £ nh-
wnwplbk] npytu Yndwpuwgnjugdw gnpépupwg: Zhnpuwnubph
Jumiimipnitt nt pununpmipniip twpubwnwe npnoynid Eu
Yuunhnh (M hntih) b H20-h nhuynih hnt-nhwynjuyht infuwg-
nhgnipjudp, pun npnud wyn nhwpnid wnwetwhbppe ki fuwnhntp
swrhutt nu 1hgpp: Lwlih np gnipp pny| qugnh jhquty E wwyw
Me+-h  plhbinwgdwt punipwgpbpp hhdbwuwiund skt wqpmud
hhnpuwnp pununpnipyut ypu: Zwdwp +1 hgpudnpus «thw-
thnilp» Juunhnuubpp® Agt (0,133 td) b TI* (0,194 td), wnwowgunid
kU wnbp, ophttwl]’ pinphnukp nt thwnpuwnukp, npnup pniptnu-
und ki wnwtg pnipknueonh: Unwlg oph pnipbnuinid ku bwb
«gnpu» Juwnpnubp (Na+ 0,102 ud), K+ (0,138 td) b Rb* (0,152 )
wupnitwljnn wnbkpp: Fpw hbn dkjnkn hhppuwnwghtt (Wkppht
nnpnh) opp yhdwlp uhuwn Yuhidwd k ognmpp Ynnprhtughng
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Ubwnwnh junhnth hwnlmpiniuubphg: Gupjus M*-H20 fuuyh
punyphg nt Yuymbmpmiihg (npynid ko hhgpuwnwghtt oph
ppYwhhdtiughtt hwnlmpinitubpp: Fuquuihgp Juwnhnubph,
huswyhuhp ku Al3*-u ni Fe*-p, nnpphtimugdwtt npnpunh pununpnt-
pjut Uk dntnn oph Unjkynyubpp M*-h Ynnuhg wypnunnuukph
Juiudul yuwndwnny nununid b mdbn ppeniibkp: Ynnpphtwg-
Jws oph ppyuyhlt hwnympjui ndbnugdub wpymip t gpubg
hhnpuwnwugué wnkph jnsnyputph pH-h tuquudp ninklgynny
hhnpnihqp: Gph «aquun» 9ph pK-h (-1gK) wipdtpp Unwn 16 E, muu
Mg?+-h, Al**-h, Cr3+-h, Fe*-h b Ti*-h Ynnpphttuugdwt njnpun dinting
oph pK-h wpdbpubpp hwdwywnwupwbtwpwp hwjuuwp G
11,4; 4,95; 3,9; 2,0 b 1,1: Ujuwhun] ¢mpp Ynnpphtiuging M=+h
ynnuhg oph plbinwgnuip wyupwt Ut k, hugpwb ks L M> Juw-
whntih 1hgpp, thnpp suhup: Yuplnp php b pungmd tub Me+-h
«thuthlnipjniup»: «Ynow» Junhnutbpp (AP*) hhppuwnuyght gnipt
wykh gwép wunhdwuny tu phbknwgunmd, put «huthnijubpp»
(ophtwly® Fe*), wyn wuwwndwnny «thuthnilp» juwnhnutbtph wntph
hhnpnihqp ppwtnd £ unfbjh funpp, pwb thgpny nt pununfnng
udwt «hnpu» Junhnutkphbp:

Nputu (hqubn opwship Ynduykpumgnjugdubp duubwl-
gnid k stgnp wwnndubph, hhnphn hntth, htyybu b dnjkniyught
aliny: Undwtpu vhwugnipniubpnid wnndwghtt opwsth nt hpy-
nhn hnblikph Ynnprhtwgdut phdp ththnhenud £ 146, ophtwy’
[ReHs]* Ynuyyjpuwghtt hpnunid gpwisth Ynnpnhtimughnt phyp 1 L,
tpypnpwiunid [BaHs]' 2, hul] [HNbelu] Ynduyjtipunid’ 6: Cwwn
Yndyipu Jhwgnpmiuubpnid  opwshup, Juwwbnyg btplniupg
dhtslh Jhkg Jhunpnbwlwb wwnndukp, nupimd b judpewl,
ophtwl" [(p3 - H)Rh3(CsHs)s], [(pe - H)Rug(CO)2H]%, [(us - H)
Niiz2(CO)21[* (po—judpowljuyhtt wmnnu):
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Qnubsth phuhwgh qupquguwt Uky Juplnp nhp punug wb-
gnudughtt mwppbph puquuwhhnphnubpnid opwusth Epyphunw-
wnuyght Unjkynih (n?>-Hz2) hwjntwpbpnidp (® n—phutnwnnipini):
Qnusth wynuhuh Ynnpphtwgdwdp dwuwdp pugunpynud E
opwstth whin Ynunwlhsubnh wpnunpnipniind ogqurnugnpéyny
LaNis-h  tdwt  dbnwunudhwgnipniubpmd  jmsjws  opwsth
Jhéulyp: |

Nputu thqutny dnjEYnyuyghtt ogpusht ywpnitwlnn Ynulwtpu
Uhwgnipyniuttpp hhdbwluwinud uinugynid G tplynt Eputwlyng:

Unwghtt tnuwtwuljp juquws E 16 Ekiunpntwht Yndwbp-
unid (Ynnpphtiwgdwt npnpund sqpuntgdwsd nknnid) He-h dnjk-
Ynyjubph tkpunisdwdp jud by 18 EiEunpntuyght nduy bputibpnud
CO-h, H20-h b Cl-h twdwli jhquunubph nknuljupdundp.

[W(COs{P(@i — C3H7)3}2)] + H2 = [W(CO)3(n? — H2){P(i — CsH7)3}2],
[Cr(CO)s] + Ha2 = [Cr(CO)s(m2 — H2)] + CO:

BpYypnpn Enuwtwfjn ogunuugnpénid | puquuhhnphnuyhtt Yndwg-
1Eputitpp HBF4 (C2Hs)O-h tlwt nidtin pentubpny wypnunnuwgnidp.

[Rh {P(CH2CH2PPh:)s}] + H* = [Rh (n2- H2) {P(CH2CH2PPh2)s}]*,

npwukn Ph = GsHs:

Npybu (hquiy dniEynyuyhtt opwsht wwpnibwynn Ynud-
(Eputibiph Juynitnipiniup thopudnud | jugu dhowljuypnid: Unwg-
Ynud Eu Yndyy Eputikp, npnip fuynit Eu gudp obkpdwunmhfuwugha
dudjuduypbpnud, puyg Jub dhwgnipinitibp, npnig hkwn juptkh
E wohiwmwnby ukiyuljuyht obpdwunhgwtubpnud:

Qnushtt wwpnibwlnng wy] whopquuwlwb (hquunubkphg
whup E wpwbdbwgul) dbnwnutph junhnuubpny wlnhynpku
Ynnppptiwgynn, wwppkp pununpmpiniikpny wkpopuhnuyht
Ynuyputtp wnpwewgunn 9opwduh wkpopuhnp, huswyhu twb
wunhwlp, $nudhup b wy nsy Uknmwnubkph hhgphnukpp:
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Eplpnpy fudph uppbph Yodu) bpu dhugnipymutbpp

Uquhy qugbph EEyupnbughtt Jupnigusphtt tdwbyng
tplypnpy fudph pognp nwppbphte pinpng  BEjupniught widwp
wuydwbunpnd £ Yndyykipu dhwgnipnitubpnud M?+- 1hqun
Juwh hntiwghtt punyph qipulpnnipnitp: bpnp, M hnuubpp sni-
ukbu pnunpulgbyunpuyhtt juwh hwdwp wihpwdbon ubkppht
«quuauplp Eukpghwljwb pohoutn: Fwugh nputhg' M?* hnuubtph
Unin sjw nuuhduyhtt juwy wpwowguknt hwdwp whwnwih
EEyunpnuuwghtt gnyq: Ujuyhuny® wpdbipuyhtt juytph tnubwlh
wnbkuwulnithg wyn mwuppbph Yndykpu dhwugmipniutitpp jupng
Eu wpwowtiwy vhuy JEuwnpnbwlwt wnndutph nt jhquunutph
hnt-pntughtt jud hnt-nhynjuyhtt thnpowqnbgnipmnitubknh hwpy-
yht: Bupunpupup fupkih £ uguub), np thopp ywthuh o thgph
UkES hunnipjut punphhy Be?*-Ba?* swppnid widkiwunidtn Yndw-
(Epuwgnjugunnp Yhtth Be*-p, hul] wlktwwuynitt Ynuwykpu-
utpp whwp Lk jhukt Ba*-h dnwn: ¢npduwlub ntunidbwuhpnt-
pintuubpp hwunwwnnd o wynuhuh Bupwunpnipjubt £ownnipe-
jniuip: Be?*-h npujuiti (hgph ny unynpuljutt ks jannipinitp hiw-
puynp Lk nupdund gqnynipinit niubgnn ponp jhquunubtph htwn
Be?-h Unuujkpuwgnyugnidp: Zkwwppphp £ np wyn phupnud
prYywstwunnunpuyhtt thquunubkph htwn Be*-h Juwbpt wybkih
Juynitt kb, pwl wgnuunnunpujhtt jhquunubph hbwn: «Ynown»
Be?*-h b «4now» ppyusth thnpjumgqpbtgnipiniip wnnwihu b Eubkpghw-
1h Ukd owh, b npw hwdwp Be*-hu punipugpuijui ki ppdustw-
nnunpuyhtt jhquinubph Yndykpubpp: Ujuybu, stwjws phph-
1hnuth wdhwluyht Ynduy ipubpp’ [Be(NHs)4]X2, niukt puduljw-
uhtt pupdp phpUnphtwdhjuuit nr okpdwyhtt Juyniunipinil,
npuip opnid puypuyynid Eu (ppdwstwnnunpuyghtt hquunh htwn
Upguijgnipinily), hisp htpnnpht puguinpynid £ wdntthwlh htwn
hudbdwinws oph Uks pibinwjuntpjudp:
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Gpt 1thquiunp Ununphktnnwwughtt b, wwyw Eplpnpn judph
wnwppbph Yndyipu dhwgnipniuibpp wnwyby] uynit Gu phph-
1hnidh phwypnid: Fpwbg pyht Eb wunuinud hhnpopunyndy-
1Eputitpp (pEphjunttp), npnup wopwewunid u phphihnidh hhry-
popuhnh hpuptpnid (nisdwt dudwbwl:

Be(OH)2 + 20H- = [Be(OH)4]2

Ununpkunuwinuht thquunubph htwn wpwewgpws Yndwkpu
dhugmpmittiph Juyniinipniip bwjugnid b piphihnidhg pwi-
phnwd, wyuhtipt’ M Junnuh hntuyghtt owpwdhnh dkdwgdwt nu
plbnwugunn wqpbkgnipjul pnijugdwip qnigpipwug Ujuybu' hn-
nuijujhwlwb dbknwnubpp piphihnidht punpny uppniwnwghl
Ynudyy tipu vhugmpniuubp skt wnwewgunid, unyjup YEpwpkpnud
E twl $wnp hntth htn wnwewgpwé (NH4)2[BeFs]-h tdwb
Ynuyy iputtbpht: vdpnid phiphithnudh swup tdwbwfubph hudwnp
wynuhup Yndykputkpp wujuynit

Lwitth np Ununphtnunuwghtt thquungubph htn hnnujuihw-
jut dbwnwnubph wnwowgpws Yndukputbptt wuluynit &,
www fjuhwn (ndnypubpny wpjuwwnkihu qnpstwljuwinpbt upkh k
hwoyh swnllk) pun wijuniumpjut yundwnny CI- b NOs hni-
utph htnn M* Juwnhnth Yndubpuugniugnidp: Uhuyt puquw-
nhutnwinughtt (hquunubph htwn §ndykpuugnyugdwutp hwwnndy
Jukjmwnuyhtt wpynitpt £ np juynib £ gupdumd wyjiyhuh poygg
Yy kpuwignjugtinnutph Yndwy kpuitpp, htywhuhp & hnnu-
Juhwub dbnwnubkpp, hull Epk jhquunh ghttnwnwyunipniup
pupdp Lk ophtwl’ kphkukpjudhtipwpwpugwiwuppyh (Hy
(EGLL) Unun 6 L, myw swn Juynil Ll

EGLL-h (LY. 10, w) wnkpp h yhdwlhh Eu jnidnyp nbknutn-
Jutint  hnnujjuwihwlwt dbwnwnubph phy nwsynn (ophtwy”
Juppntwwnttp) wnbkpht, husp jupuwyunhpnubph hinwgdwt
hwdwp juplnp tpwbwynipnih nith:
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Unwowgnn Yndyipunmd Ca?-u niuh Jkg Ynnpphtwgdwit
phy (LY. 10, p): Mwpqynud & np Mg? hnuh pwnu]hnp puduljui
sk EEGRL-h pninp snpu juppnuhjuyht judpkph htn juymb ug
wnwewgubjnt hwdwp, hush wwwndwnny dwqutqghmuh tdwl
Yndyy tiputt wmbljuynit

i o
\C ,,\"” d L
/ TCHy CHy—CHy CHy™ \ I o C. CH,
HO
\ / \\\/ 0
HO / \ m( o
\C/('H, CH, \'_ ‘
§ A
o w O

Uly. 10. EGRL-h Jumnigdwdpp (w), juyghnidh b EGLRL-h Ynduy kpup
Yunmgyuspp (p)

Uwqukqhnudp nt hnqupuphwljwt JEkwnwnubph hntubkpp
wjjuwpwut dknwnubph hnuubph twdwt jpunib-tptputph b
Unhwyunwunutph htkn wpwewgunid tu juynit Yndwykputikp, puy
npnid’ wyn nhypnid Unybybu tjuwnynd £ junhnth nt jhqutnh
junpnsubph swihubph hwdwywunwupwbnipyut hbn juyJws
punpnnqujutnipniu:

Zupl £ Uk, np tpypnpn pedph nwppbph hodw puwght
dhwgnipniiitbph phthwtt wlnphynpkt qupquinid b Ujwnk-
(hnpkt w&k] ki O- b N— nniinpuhl, wnwght htpphtt wlhnwght
wjnopuhnuyhtt b tpjEnnbunwght {hquunutph htin wnwewg-
pws Yndukputbph niumdbwuppnipmibibpp: pubg tjun-
dwdp htwnwppppnipniip puguinpynud E bpwtny, np hnnquyju-
jhwjut  dbkwnwnubph wiynopuhgutpt m  Gpyykwnnuwwnukpp
pujulwiht htonnipjudp jupny ki wugul) ququjhtt $wgq b og-
wnwgnpdynid Eu inipp punuptbph tunkgdut hwdwp:
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13-} UFD SULCECP UNUNLEBELUUSPL
UbUsNkE3NPLLENT

13-pn fudph pninp nuppbpt wnwewgunid ku Yndwkpuwghte
dhwgnipniubpn’ Juwnwpbing Yndy kpuwgnjugunnh nbp:
Qpmdwijus EEhwnpnuughtt qnuygkpny (hquunubkpp pnph
wquun 2p opphwnwjubkph hwdwp Eubpquubu dkntnnt Eu: Pnph
ynuyjtpu vhwgnipnitiipt wpwewnid tu pnph hwngkuhn-
ubph nt wdntthwlh thnjuwqpbgnipiudp, ophtiwly”
FsB + NHs = [F3B « NH3]:

Ponh Yndyy Epuuyghtt hugnipiniuubph pyht Bo qqunuinid
twl punwhnnppnpuniibpnid nt pnphhnuphputpnud wejuw pw-
nuwthutnnuyhtt jurnigwspny [BFs]- & [BH4]- mthnuubkpp:

GQupnkih k Yndytpu vhwgnipnit hwdwpl) btwb pnpuppyh
onpuyhtt (ndnypnid gnynipinit niikgnn [B(OH)4]- punwhhnpopun-
Ynuyyjtpup b Jipowwytu paph hhnphnttpp® stuyws npuitg pupny
Junniguspht nt puquuljEtinnpnt juybph wnuwynipjubn:

BJupyyws pninp Yndyipuuwghtt vhugnipmiubpnid wwh-
wubynud kb Gjughtt Jhwugnipjut Ynuktvnwhtt yuwbpp (oph-
twly® BFs-nud B - F uutpp), b wkjugynud £ pniinpuljghuginn-
puyht Ukl juw: Uppwtu' [FsB « NHs]-nud pnph nt wmgnunh wnnu-
utiph Uholi wnwowunid k kY pnunpuljgbuyunnpuyht juy: Ldwt
ynuytpu dhwgnipniuubpmd siw B3+ (hgpny hnt, htnbwpwp
sjutt bl hntuyhtt juwbp: Lwtth np gnunpulgbynnpuyht fu-
whpb hpkug punypny Yndubunughtt by, wyw poph Ynduy bp-
uwghtt Jhwgmpnittipp wbwp £ guudbt wyt Yndwkpukph
ouippht, npnugmd ghpulonnid b YEunpnuwljut wnndh o 1h-
qunutnh dholi YnduEunughtt uyp:
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b wwppbpnipnit poph’ wpynwdhtth nt quihnidh M3 hnb-
ubipp’ nputiu Yndw Epuwgnjugnnkp, thquunubpht Ynnpphting-
umd Lk hnt-hntwghtt juwd hnu-nhwynjuyhtt thnpuwmqptgnipinii-
ubph hwoyphtt' sbhwyws tpwl, np Lpphdt wupuwghp § uwb
ynJuEtrnuyht yuwh ukpnpnudp:

Gupwnpynud k, np Al-T]1 swppnid wdktwnidln Ynduykipu-
gnjugunnp whwp t hukp Al¥*-p, npnyhbwnl wyt nith wdkuwtnpp
ownwyhnn b (hgph wdktwdbs funnipniup: Uwluyt wyn suppnid
M3+ hntih sunuynh dkswgdwip gnigphipug Ynduy kpuwgnjugung
hwwnlinipniup ny pk pnywinid, wy) nidknutnud £, b Ynduybp-
uwhlt thugmpiniuubph Juyniinipniup jupndy deswunud E: Uy
thwunnp  hwunwndws Lk ophtwl, Yndykpuntuntbkpp®
[MIEGLL)]-h (EBGLL Ltphiku Epuwdht punwpugupiwn hni)
Juyniunipjniutiph (nquphpdwlwut wpdtputpny.

M L Al Ga3* In3 T3+

1gKiuy ...... 16,3 20,3 25,0 37,0

Undwkpuwghtt  dhwgmpinibtph owppnid  Juyniunipjub
hwuwnwwnniih wpdtpp Al¥*-hg TI3* w&nd k, pig npnud” puijhnudp
hudwp Ynduyjbpuntunh juynitnipniip jpupuhwnnyy E b wyy
Jungh dhwugnipmnibubpoud gt ghgnud E dhuytt Co3+-h Ynuuy bp-
unttwwnhbi: Undyyipu vhwugnipniuubph juyniinipjut wdp Al3+-
T3 owppnid, pymid E, wbljutnt k: Ppnp, npytu JEunpniwlwt
hnt b twhwdbpehtt okpuninud wquhy quqbnph EEyunpntught jw-
nnigyusdp niikignn M? hnt wwpniwlnn Yndwbpuwghtt vhwugnt-
pintuubtph juynitnipinit ninhn hwdbdwwnwlub t 1/R wpdtphpt,
opphtwly” 2-py Judph wwppbph [MY(EGRL)]?  Yndy kputikph
hwdwp unwgynid Eu htnlyw) wpdtpubpp.

M= L Be3+ Mg* Sr2+
Ba2+ Ra2+
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lgKywy ... 9,2 8.8 10,7
79 7,1:

Bplnud k, np towd wipdtph Juwudwsnipiniihg nnipu £ danid
dhwyjlt Jughnidh Ynduyjtpuntiwnh 1gKye wipdtpp, npp (nkngk-
twjunniguspuyhtt whwihgh ntuntdbwuppmpnitinbph nyjug-
utiph hhudwt Ypw) puguinpynid k jEtnnpnwjut Ca? hnuh nt 1h-
quunh' EGLL* jurmigwspwihtt jmpuwhwwnnt] hwdwwyuwnwu-
fwtnipjudp: Uwluyt pughwipuybu JEunpnuujut wunnd-
1hquitn hntughtt juwh punypny Yndwkpuuyhtt vhwugnipmnii-
utiph hwdwp nppwtt thnpp £ M? hnuh swnwyhnp, wjipwt juynil
E §nduy Epuntiwwnn:

Ujuujhuny® A3+ - TI¥* pwippnud, 1/R(M3*) wipdtphg 1gKyw-h
Jupjwénipjutt wijuwbnt pupwgph wuwndwnp wyuydwbwynp-
Jquws Lt M*- jhquin, ny Ejunpwunwwnhl thnpuwuqpbgnipjui
wény: Zknwignidughtt mwppkph hwdwp, npnig pyht Eu yuwn-
Jutnud bwl quihnudh Eupwjudph wuppkpp, jpugnighs pibnwug-
dwl wpyniuph ounphhy, nptt wyljh ndln L wpnwhwjundus
pwihnudh Unwn, Yndykpuuwyhtt Jhugnipniubbpnud juwh Eubp-
ghwt wdnud E:

Upnudhu (III)-p gnpstwluinpkt juynit Yndwkputibp k
wnwywgunid gptipt pnjnp whopqutiwjw thquunutph htwn:

Puquunkiinunnughtt opqutmjutt |hquinutph hkwn wynt-
Uhth wnwowgnpws Yndyy kpuughtt hugnipniubphg hwpl k toly
Unjkynyuyhtt Junnigyusp niukgnn B tplhiknnuubph wdwbgpuy-
utipp, ophtiwl]’ mghknhjugbnnuuwnp® [Al(AeAc)s]: Uju quq-dwuq L
wugunid 100 °C-hg pwpdp obpdwuwnhdwunid, nph punphhy og-
wnwgnpdynd £ mpwbiuynpuughtt nhwljghwbph nt quq $wghg
AlOs3-h punuipuyuundwi hwdwp, hsyhu twb ququyhb
ppndwnwgpnipeniunid:
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Undyj kpuwghtt Uhugmpinitubpnid A+ juwnhntup wbkih dks
swthny hwljyws b juy wnwowgubint «ynown» ppyusuh, pul
«thwthnil» wmgnunh (Yud &Uph) htin: Fumpwgpuljut k, np hhuph
wykjgniynid htiown nisynn wpnidhuh (III) hhnpopuhnp wunthw-
h htwn oph wnuynipjudp sh thnjuwgqnnid (Al - NHs juuwp Al3+-
0% Juyh hwudbkdwwn dpgnitwy sk): Uy yquwndwnny, kpk wnkph
Inwdnyputphg whwp b pwtwlwuybu tunkgubk) Al(OH), www
npyku OH- hnuubkph wnpmnip oquugnpéynmid E hhnpunwugqus
wdnthwljp: ‘Lunjwspwgnyugunnh wybkignind Al(OH)z-p sh
nusynid, hulj wdnuhwyh Unikynyutpp oph wykignijh weluyne-
pjwdp h qnpnt skt dntil) wyynidht (IH)-h Ynnpphtiughnt njnpu:

Ubonip dhowduypmid wnidhth wdnthuuyhtt Yndwkpu
Jupkih £ unwtw) hknlbjw) nkulghuyny.

2AICL + 6NH; = [AICL (NHs)s] [AICI(NHz)2]:

Quihnudh Gupwpdph mwppbpp wpwewgumd Eu +3 opup-
nqugiwt wunhfwing wybyhuh Yndykpu dhwgnipinibukp,
npnugnid JEunpntwluwb wnndh Ynnpphtwgdwt phyp Jupnn
1huk] 4, 5 & 6, opptiw]’ quihnidp dunnph htnn wpwewmgunid k
[GaFs]* nipwuhunuyhtt wmuhnt wwpmitwlnn $unnphnuyht hndwy-
1Eputikp, hull swithubpny kS pinph, ppodh b jnnh pntubph htwn®
[GaX4] pupwthutnuyhtt hntikp wwpnibwlnn Yndwkputibip:

bunhnudh m pwjhmudp [MCls]* U [MBre]* nipwuhuwmnujht
Ynuy Eputibptt wykih Juynit kb, pwt punwthunwghtiibkpp: Uju-
whuny® hpujutwugynd E jndwkpu vhugnipjub juyniinipjul,
pununpnipjut nt jupmgjuéph jupjuénipniip hnpniw-
Juwt hnuubph b (hquunutph Juenigduwspuyhtt hwdwwywnwu-
huwtinipniihg: Zudbdwnwpwn thopp quihnidh wnndh hwudwp
wykih Juynit ki dunnphnughtt Yndwbputikpp, hull swhbpny ks
hunhnidh nt pwihnidh hwdwp® pnphnuhtt b ppndhnughte
Ynuyy Eputikpp:
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bunhnudh nt pwhnudh mpwihutnuwhtt b punwihuwnuwyh
Ynuyy ipuitphg pugh' vnwugdws tu twb hhtig Ynnpphtiwgdwi
pYny wuhnuwghtt Yndwbkputikp, ophttmal]® (RaN)2[MCLs], (R-pn* wy-
Yh punhluy): Vdwt Yndubputbpnid dknwunh wnndp quidnud
E pnipgh Yhuwmpnumd, hull pinph wwunndubpp® ququptbpnud:
Uhwyu puwjhnwd (III)-ptt Lo pumpwgpuiut  EpYdhgniljuyghti
ynuu kpuwihtt hnubkpp, hiywghuptt £ kqppny pthinn Ephm
nipwtthuintphg juquuws [T22Cls]3 hnp:

Quihnudh Bupwhidph wwppbipp juynit Yndwgbputkp tu
wnwowgunid wgnuy, §énidp, huyngkuttp wuwpnitiwynn 1hqutn-
ukph htwn: Uwljwyt hwynuh kb hwb ppuwstwnnunpughl jhqutn-
ubp wupnibwlnn Ynduykpuwghtt dhwgnipynitubp: Guybu® wyy
wwppkpp opqutwljutt ppmubph (pppugjupent, ghubppm L
wyt) b B-Lphtnnuutph htnn wnwewgumu tu opuyhtt (nidnype-
ubpnud Juynit Yoy kpu dhwgnipinitibn:

Ewnught §ndykputibp wnwgwgunn (hquinubph (Yniw-
dtipnt, 8-ojunjuhtinjht b wyy) hkwn wnwowgpus Yndutpu-
ubipnud M(IIT)-h Ynnpphtighnt phyp Ytg b Opybu juunt gpuip
onnid Juun kl jnidynud, hulj opqutmajuats (nishsubipnid® juy:

Udkigniing dbpgpws wjjujpwwut dbwnwnubkph wnbph
opuyhlt nudnyputpnid TIX-p wpweowgumd b [TIXe] mu [TIXs]*
Yndyy ipuwghtt wuhnuttp: Lowdnyputphg hwennyt) L wtownky
Cs[TIBrz] m. Cs2[TIBrs] pununpnipjniibpny Ynuukipu dhwgni-
pniuttpn: Uwluyt wy) dbnwnubph Jud TI(III) hwnquhnubph
htwn Yndukpuugnyugdwn nkwghwutpmid TII) hnup qpuntg-
und E Yndwkpu vhugnipjutt wpnwpht njnpup, wyjuhtiptt' gpu
ynuyipumgnjugunng hwwnynipmniip pny; Lt wpunwhwjngws:
Ophtwyy Yupnn  1huk) TI[TIMClg] Ynduybpup:
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14-0} UFP SUCTEMP UNUNLELU
UbUsNkE3NPLLENT

Uspuwmbup Ynnpphtmgdwtt htwpwynpnipmniuttpp vwhdw-
twthuljnud Eu gpu snpu Yndujbin juy wnwgwgubint hwwn-
Ynipjudp: ‘Unyuhull $uinph htn (wdktwhwjnth Jhunkinunw-
jht thquunt E) wnwowgnpus dhwgnipiniunid wsuwsh Ynnpnh-
twgdwt phyp sh ghipuquugnid snputt wyt nhypnid, Epp uhih-
ghnidh hwdwp hwynh E [SiFs]* Ynuwpuwghtt hntip: Ujtinuwudb-
tuyuhy, Yndukpu vhugmpmiuutph phthuynid wshiwush nhpp
ouwnr qquip k, pwih np hujujulut pwtwlnipjudp wshiwush
whopquiui (CO3~, CO, CN-, (NH2)2CO) b opquiiuljul (wh-
twppniubp, Juppntwppniubp, wdhtubp b wy) Jhwgnipmnii-
ubkpp Yndykputbipnid junwpmd B (hquunh ghp:

Uhhghnuip whwhl Yol bpumgnjugiing wwpp sk: Fpw
Unwn nidln b wpnwhuwyungwsé ny dbnwnuljut hwnlnipmnii-
ubkipp, wp Wuwndwnny wnwybjuytu hpkt sppuuyuinnmd £ Yndw-
1Eun yuwny peywsth wnndutpny, npnup uhjhghnidt nt ppedw-
Shup wnihudtpuyhtt hugmpnibtbipnid Jhwynpnud Bu gnih ud
dtih Auny: Smuppbphg dhuyt wdkbtwkjEjnpupuguuwljut $unnpp
fupnn £ upihghnudh ynnpnptugiub ninpinhg nmipu int) pptuw-
Shup wnwewgubtiny Jtpp tpyws htipuwdwnnpnuhihjun whnup:
Pwugh nputthg' uhjhghnith hwdwp hwpnuh Gu Jhwgnipmniaubp,
npnug Junpkih E ghunwpyb] npybu ndykpu Jhwgnipmniaubp:
Tpuig pyht Bt wunljuwind wupupuquudhwugnipmniaubpp,
ophtiwl]” uhihghmy Ynjppudwyui ppnii (H4SiW1204] - nH20)
npw wnbtpp, npnugnid uhjhghnudp Juunwpmd £ hkwnkpnunndh
nkp:

Qhpdwihmdt whopqubwlwt nt opquiwlwi jhquunubkph
htwn wnwewgunid k Uks pyny Ynduykpu vhugnipjniutip:
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Qhpdwuhnidh pudund woqus (M2[GeXs] nt (M2[Ge(OH)g]
dhwgmpmiutiphg pugh' hwjnuh b wgnw, $nudnp, ppyushiy,
obnuidp wuwpmtwlynn (hquunutph htwn  ghpdwuhndh  owwn
Undytpu Uhwgmpmuikp, ophtwl qhpUwiwpppiofupenti
(H2[Ge(C204)3]), npp unnwugynid £ GeO2-n ppplgljuppynid |ni-
dkny: Zuynuh L twb npw wnkpp:

b wnwppbpnipnit uhihghnwdh (IV), hsybu twl wshuwsh
(IV) dhwgnipjniuubph, npnug ghpwlonpnn dwunid wwpnibwy-
Ynud b vhuytt snpu Ynduybiinughtt yuwbp, ghpdwhnwdh (IV)
Yndyy iputibpnid punn hwdwp hpwjwiuwgynid £ 6 Ynnpphtiug-
Uwl phop:

Utwugh Ynduy kpumgnjugdwt nitiuljnipyniiip pugunpynud k
hhnpnpunwiwiqunutph, hhnypnpunwtiwghwnitph, hwjngktw-
wlwquubbkph m hwngbiwwbwquhwnubph gomipjudp, pugh
npuihg whwgp npybu dknwn, npninpughll ppywsih, wqnnh,
$nudnph, s6Uph b wy) wnndubp yupnibwlng ponp dhwunbnw-
nuwyhl ot puquupkiitnunuhtt thquunutph hbn wpwewgumd k
wnuwppbp Juyniunipjudp Yndw) kpu vhwgnipniutbp:

Utwgp Jupnn E nupupuqudhwugnipinibtipnud junwnply
JEunpniwlwt wwnndh nkp, ophtiwl’ huwywnuh E [SnMo1204x]*
wlhnlp:

Utwgh (IV) yndybkpuughtt dhwgnipjniubtpp jhquungubph
htwn Uks fEjunpuunuwnhly thnjuwgntgnipjut ni jpugnighs pitin-
Jwbnipjwil punphhy wykih Juynit b, put wtwgh (II) Ynduybp-
uwhtt thugmpniuubkpp:

Yuuwwph Yndykpuwyhtt dhwgmpniuubpp puquuphy B
Guuyunh (IV)-p wybkih nidbkn Ynduyjbpuwgnjuguny k, pub Ju-
wup (II)-p, npp Wuydwbwynpjws E Pb*-h ks (hgpny ni thnpp
ouwnuwynny, pwgwnnippnit i juqinid  dhwyt Pb*-h  wju
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nuuyypu dhwgnipiniubpp, npnig pununpnipjut dbe dntinid
E htipin opuhnpuugnn thqugubp (Br, I b wyb):

Guuwuwph (IV) b (II) Yndykputbpnid Ynnpphtiwgdwt pyh
Ut wpdtipp gnyg Enwhu juwup-thquin qquijh hntwghtt juwh
punypp, ophtiw]’ pwnwljhu-wgbnhjugbnnwwnnid (Pb(AcAc)4)
Yuwuph Ynnpphtwgdwt php 8 E:

Quuyuwpt hp Yndyjbpuwgnjuginng hwninipjudp tdwb k
wtwght, wyuybu® Pb*-h b Sn?*-h Yndykpuntiwwnubpt niukt Unin
Jupnigusp (4.p. = 7) b UES Juynitinipinih:

Utwugws bEplupdbip wwpptph (gpuip, b wwppipmpmnit
Pb*-h U Sn?-h, jpugnighs plibknduénipjut hwwnlnipnit snitkh)
wdwt Ynduyjbpunttwnibpl wijuymb tu: tw gnyg b wnwjhu
Yndy ipumgnjugdmtt dudwtwl jhquunutph htn wbwgh nt

Juwwph phtinwgunn hnjuwqpbgnipiut juynitiwgunn nkpp:
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15-0} UEFP SUCTEMP UNUNLELU
UbUsNkE3NPLLENT

Ny dbnwnubpp (wgnwu, $nudpnp b wpukh) dwubwlgnd B
ynuikpuwgnjugdubp guunpuybu gnin]binyg jhquigikph pu-
nunpnipjubt Uke: Ujuybu Ynnpphiugdwl phdhuynid dbs tpw-
twnipynih niikh Yoy kpu dhugnipynibikpp, npnip’ npuku 1h-
quintbp, wwpnibwynd ki wgnnh dhwugnipmibbtkp, wi b
Ynuy ipu mdhwlwwnubkp, thinpunbbkp, thinphwnubkp, ghwihnukn,
hhnpwuqhth wdwbgyuutp, hsyhu twb Yndwkpu vhwgnipmnii-
thp wnhpkinwnughtt (hquinibpm], hbsyhuhp o wilhbw-
peotubpp jud wjtyhuh Ynduwkpubtbpp, npnup pnunpught
prywsih wwundubph htwn dhwdudwbwl wwpnitwlnd Eu
wqnuunniunpujhtt wnndubp: Ugnun wupnibwlnn jhquunutpnyg
Ynuyipu vhugmpiniuubphg wdkwlwupbnpubpp phunwplydl Ea
Uknwnubph §ndwyipuugnyugdwin bdhpjws pudhubbpnud:

dnupnpp tinyuybu wnwowginmd b jhquunubphtt hwwnnily
hwwnljnipjniuttipny swn vhwgnipniuutp: Ophtwl’ gnpstwlu
wowbwlnipnit niikt wytwhuh Yndykpu dhwgnipinitbkp,
npnup npuku (hquty wupnitwlmd Eu ppeniubph Gphpubp (bn-
poiphy dnudpwnny Yndukpuipp ogrunugnpsynid Eu jniswhwt-
dwt dwdwbwl), hywbu twb Pnudhuh nt Pnudphtiopuhnh
wowhgyuyubpp:

Upukt wwpnitwlnn Ynuykpu vhwgnmpinitibpp hpkg pot-
tunpmipjut yundweny phy Eu nunidtwuhpjws b qpbpk
sniikl oqgunugnpddwt ptwquyun:

Ulinhuntit o1 phudninp odnjus L dbnnwnuljut hwnlynt-
pintukpny, hwunku tu phpnid nidhn phtinwgunn b hwdwwyw-
nwujuwt Yndykpuugnjugunng hwwnlnipniuutp: Uwubwynpu-
wtu, wtnhdnth ppywsht nt §énidp ywupnitwlnn vhwugnipinit-
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utph Gpyphunipnitp wuydwiwynpjws b Ynduyipumgnyug-
Uwdp:

Phudninh (I11)-h wnbpp unugynud ko husuybu dknunuljwi
phuuntnp opuhnhs pentutpnud (nuskinyd, wyhyku k| opuhnh Yud
hhnpopuhnh skqnpugdwdp: Qpuyhtt (nisnyypnid phudninh wnkpp
htonnipjudp thnpuwpliymd ti opunwnkph, nph wwwndwnny
gpuip nusnid Lb ny ph opnud, wy] hwdwywnwupjuwt peynid:
[Bi(H20)9]* hnup Juynmit E dhuyt nidbn ppyuyhtt vhowduypnud,
wpnku pH 2-4 nhypnid wytt hhnpnjhqymud £ thnpuwpldtng kg
Uhgnijuth Juwnhnuh' [BisOs(OH)4]¢* .

6Bi3* + 8H20 = [BisO«(OH4]¢* + 12H*:

Swppbp wuhnuttph htwn whun Jhdwlind uwnwugus tu
nputg wntpp’ [BisO«OH)4](NO3)s + H20, [BisO4(OH)4](CIO4)s *
7H20:

[BisO4(OH4]* hntut nith pwpdp hwdwswihnipini (uhdbn-
phw): Fhulnuinh wnndbpp nknuwynpwsé ki hpwp htwn opun- b
hhnpopun Yuupowljutpny dhwgws nipwihuinh ququptbpnid
(ul. 11):

LY. 11. [BisO4(OH4]é* hnth junnigwubpn
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Ubuwnhunuh b phudninh dhwgnipniiubph htiown hhnpnihg-
Jbp puguunpynud k gputg wnwowgpus wljwhnuubpnid jw-
whkph  Ynuwjuunwghtt  punypny: Ulydwhnbubpp  Yodykpu
dhwgnipniuikp G, npuugnid jhqun £ onipp:

Uuwnhunth nt phudninh tdwbwinhy vhwgnipiniuubph (opp-
twl]’ wgbkinwwnubph) hadwnpnidp gnyg b wnnwhu, np wbhnhunihg
phuuninhtt wigdwt dudwbtwl dkdwiund E hhdtughtt hwnlnt-
pintup: Gupwnpynud k, np Sb3¥*-h hwdbdwwn Bid*-h wbkih Uksd pw-
npuhnp phudniinh wybjh pny) Yndykpuwugnyugdwt hunlynt-
pjut yuwndwn b Uujuyb phudniinh dhugmpnibipnid wgbih
nidln E wpnwhuynjws phknwgdwt jpugnighs tplinypenp, npp
Ukdwgunid E gnunpuyhtt wnndubph jhquunubph hbn §ndukun
Juwtpp: Uy yuwndwnny b hwjugupd wqnnn qonpénuubkph hw-
dwnpnipjut hinnbwtpny wnhuntth nt phudninp Yndwjkpuwgn-
jugdwtt hwwnlmpinitutpp phy pt owwn httwpwynp sk Jubjuw-
wnbkubk]: Cwn pwl Jupudws E jEtnpniwlwb hnuttph nt jhquin-
utipp phinwgdwt hwnljuhsutph hwpwpbkpuljgnipniuhg:
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uNUMNLELUUSRN3USNRUL 16-(} MULDP SULTECD
UuUuLUusNkE3UUR

NMuppbpwlwi hwdwlwpgh 16-pg judph wwuppbpp wpuwpht
EiEyunpnuughtt dwwppulnud niukh 6-wljub EEjunpnt, npp dnn
E wquphy quqbtph nkuwyh 8 EEjunpntuyht punuiph jpugdwin:
Cuwnn wipdbpuyhtt juwtph Equwbwlh, tet hwyyh swnuyh phnlu
sququunpjws d punuuplbph oquuugnpsdwt httwpwynpni-
pintup, h Jhdwlh Bu pugniutnt dhugt dkY BEunpnbughtt qnyg:
Upuwpht LEunpntughtt dwjuppuynud fEjunpnuutph ks pyh
wnluynipniup  funspugnuunid o wypunbn  gnunpughtt - gnuyg
EEyupnuubkph wmbnuppdwip, pwth np  wpwewinud E
UhokiEjunipnuwghtt Jutdw Uks wé, hust hp hipphtt wwwndwn &
nuoind wnndh swhup Ubkswgdwb: Ujuwhum] 16-py padph
JEunpnbwlut wwnndhtt (whgbwywnnpht) gnunp wnndh  (Gud
hnth) fEjupnuuyght qnygh thnpjuwmbgdwt dhongny Yndugjkpuwgn-
jugnidp pwn ndjupwind b Uwluyt hwjnth &t wybwhuh
Yndyipu Jhwgnmpeniuubkp, npnugnid 16-pn fudph  wwppkph
wwnndubpp juwnwpnd b jEutnpniwuih nbp: Yndwbpu dhw-
gnipniuibpp, npnbn pplwshup Jjuwnwpmd bt jhqubnubkpp
ynnpphtiwgung JEunpntwlwt wnndh ghp, pudulijuiht sun Bu:
Tpwighg Lu' Skpwgdwt Eupwplidws hhnpopuhnubpp, pnyg
ppmutph wnbph hhgpnihgh wpquuppbpp (opptl’ Epluph
(III) wgkwnuwnh) b wyt: Fe™O(CH3COO)7-h lwt dvhwgnipinii-
ubpnd  JEunpnuwljut wnndp juunwpnd £ EEyupnbwght
qnugkph gnunph gp, dhgnke pun Ynnpphtwgdwt phuhugh
JEunpniwlwt winndh n1 jhqutnh dholi pnunp-wjgbuinnp ntpk-
nn whwp E puohugtt hwjunwly duny: pkph wynuhuh «hnpuw-
YtEpwnuwlp»r, hhwpht, gupdwbwdnpyws b ppusih wpdtpught
punuupnid LiEjunpnuutph dké punnipjundp:
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Lungkutitipp, nubtwny ppdwsth hudbkdwn wybkh ks
wwnnuh swthukp, thopp LEjunpupuguuwluinipmnit b wqun d
opphwiwyutp, wybkh hwdwp tu JEunpntwljut wnndh nhpnid
dwubwlgnid §ndybpumgnyugdwtp: Unuhuh §nduytpu dhw-
gnipniubnh pyht Bt wunjuind s&iph Eupwpdph wwwuppbph
htpuwhwngbkuhgutpp, hiyywbu twbh wnbnpuljuwt ppeolt, nph
[Te(OH)s] pmiwdlip pnyj k tmwjhu nu nuuk] hhgpopunyndyytpu-
ukph owppht: Puyg b wytybu, Yndyipumugnyugdut Uk 16-pn
hudph wmwpptpp hhdtwluinid juwnwpnd Gu jhquinh nbp:
Ppywbht wwpnitwlnn pninp pwpn dhwgnipmibbbpp, uljuws
wuwpq pywgnn ophg b Jkpgugnus uyhnwyngubpny nt tniyikh-
bwppniubpny, pugnitwl] b wbnuynphme ppdwsth pnunp
wwunndubtph LiEjunpntwihtt gnygqbpp nputu JEunpniwljut wnnd
hwuntu tinn wybkh LEjunpunpuut dbnwn-nwuppkph opph-
nuikpnid’ wpwgwgkyny yninpulgbupnnpuht Yu: Ujayhuh
wlonquiulul ppdwsht npnunpujhtt wnnuny thqubnubkpp, hty-
whuhp k' NO;, CO%, PO} L wy) opunwihnbibpp, Ynnpnhuwg-
Ynud Gt dknwn mwpptph (wigbwywunnp) Ynnuhg' pnunpulgby-
nnpuhtt juyh wnwewgdwt hwpyhti: Osnidp wwpniuwlng 1h-
quintbpp, wyy pynud’ unydun ni unydhn wihnbbpp, Gnyh-
whu dwutwlgnid kb ndy kpumgnjugdwin: Lhqutnh hwwnyni-
pntuttpny k odnwé twl phndhquiynipp (phnwshiwppeyh tp-
Juwuhnp)' SC(NH2)2: Zwpl L uok] twlb phnwnbkpp, npnup wnw-
owunid ki Uknwnubph puquuihgp junhnuubph Ynnuhg unydp-
nuyhtt §sUph Ynnpphtugdwt hknbwbpny, ophtil]® phwbwqun
hnuubpp® [SnSs]*:

Npuybtu thquibn Jupnn b hwbingbu qup wiugdwt swpph k-
wnwnukph Yndwkpu vhwgnipniuubph dke JEunpniwlju wnn-
Uh Ynnuhg ppwsih jud ssUph wnndutph dhongny dhwwnbnu-
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Jupuws Yud bLpiubnuiudws sédpuyhtt quqp, ophtwy’
[Fe2(CO)s (n - SO2)2]:

Ubkp b wkmpp (hquinh nbp junwpnd B 9%, Se0Z
TeO? whhnutikph dny:

Puwjwt k, np 16-py judph wdktwbwip nt «wdktwdbunwn»

wnnuhndt wybkh phs b pugnitiwl (hukne (hqugh pnunpught
wund, b wyb wykjh hwjyus b gmgupbplnt jhtnpnbulwub
wwnndh ghp: Uwuyt hyybu wopnthnwdh phthwb, wjhybu B

npu Ynnpphuwghnt phuhwt phy L ntunidbwuppgws:
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X" hwyngkupn hntubpp unwinud Bu poy puownh thqutn-
ubiph pyht: Ugkih hwdwh huyngkhn hntubkpp gnigupbpnud B
dhwnbunwwnnipmnil, vwfjuyt jub swwn dhwgnipiniuibph oph-
twlukp, npntn X hntubpp gnigupbpmud Bu Judpowluyhtt nhp
(pnruyghw), hbknbwpwp Epynknnwnughtt Gu: Uh swpp nhuph-
pnud gpuitg nhtnwnnipniut wybkih pupén b

Bpt Yndukpuwghtt dhugmpju dbe ghphounid b Yhuwnpn-
twub hnuh nt X (hquunh dhe juwh hntughtt mbuwlp, wyw
Juynit Yndykpuwghtt vhugnipinit wnwewgumd £ F- hnup (Gw-
wnhnl-lhqutn wpwyl] nidbn LEjupuunwnhl) thnpjowgnbgnd-
pjutt hknnbiwipny): F- hntubph thnpp swihubph ywwndwnny $unn-
rhnwyht YnduyEputiipp wupnibwlnud Bu jEtnpniuut wnndh
pupdp Ynnpphiwgdwt phy nibkgnn wbhnuubp, ophwl’ Cs;
[CeF7]*, npuinkn ghiphnudp juhuwn Ejputiugyws £ F- hntubpny: Ujn-
whup Yndwtpu vhugnipmiuutpp, npytu jubnt, niukt jnghw-
Jut junnigwsp, nptt odwinuynid £ $unnphyuyhtt Yndwg bpunid
Ynuyipu wpwowgunn wmwpp-dknwnibph wbluynit  pwpdap
opuhnugdwt wunmhfwbtkph Juynitbwgdwinp:

Bph jhunpnuwlwt wnndp (hntp) niuh «hwthnily» LEunpn-
tuyht punuip, wyw phtnwhtt hopiwgqpbignipjut wpyniupnud
wnwk] fuynit Bt uinwgynid jnphnuyht Yndukpu dhwugnipini-
utipp: &hown L, wjunbn jut vwhdwbwhwlnudubp, npnup Juw-
Jws Lt jnnhn hnuh nidbn Jepujuiquhs huyunnipjut htn. «w-
thwqug nidtn» piinqubnipjutt wpyniupp fupny L wpwewgty
J hnuhg nbhwh YEunpniwlwb hntt BEjupnth winuwpdbh wh-
gnud’ npuling huly hekguting YEunpnbwlwi hnith opuhnuglwl
wuwnhdwp (hhotip Cu b TIM witjuynit jnnhnukpp):
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H>[SiFs] mbuwljh ny dbnwn wmwppbph Yndutpuh hwingk-
uhnubpp Jud nidkn phtnwgunn wqpbkgnipjudp odnywé dkwnwn-
wwppph Yoy bpup  hwyngbthnubpp  (ophtwly  Ho[TiCls] U
H2[PbCls]) uplnp tpwbtwlynipinit niukt ywwnpwuwnnijutph ph-
dhuynud: Uwubwynpuwbu npuip pny; Eu mmwjhu wuwhwywbl)
JEunpnuwlwt hnuttpp hhgpnihqghg b ynjhdbkpugnidhg nt htiw-
puwynp Eu nupdunid ppuig hbn wpluwwnb) gpughtt (nidnyype-
ubpnud:

Yktnpntwljub hnuh nt jhquunh Juwh dbe Ynduybinuyghie
ubpgpnudp hwdwju punpnomid £ Yndyy ipuuyht dhwgnipjut jw-
junipynitip: Ophtiwy AIM b Ga™ Ynuwjkpu piaphnubkpp hpkug
Juyniinipjudp swwn mwpphpynud B Quugyws Ca*-h swnuhnp
Fuljuwtnpbt wbh Uks E, put AT¥*-hup, wytjh Juynit k [CaCIy ]-p,
pwl [AICI;]-p: Ujunbtn pp phpt £ pjownnud hEwnwbgnidught
wwpph’ Ga-h wnndikph HEynpniughtl puquipibph ahwtyn-
pinLupy, wnwewunid £ Ga - Cl uyh dke bujwt Yndukun juuyh
ubpnpnudp, npp pupdpugunid k, AT - CI hnbwljwb juwh punyph
hwdbkdwwn, npu wdpnipjniip:

Zungkuhnuyht Ynuwkpuh vhwgnipniuubpp hwdwp onw-
gnpdynid Bt wbopqutuljutt  Jhwgnipnibubph  uhtuptqh b
dwppdwt nkjuuninghuynid:

Ujuugbiu’ pinphnuyhtt Yndyykpu dhwgnipinitubph Juyynitng-
pjutt mwpphpnipniip pny; B wwjhu pwdwil AI™ L Gal!
Juwntnipnubpp hptwhnpwbwuyghtt wonmwpwlutph Ypw, npnup
punpnnupwip lutnd Eu AT™-p b Ga™-p: Fudwinudp htwpwynp
E U junhnuhniubtph U wthnuhwnitph Jpu: Ywnhnthnh Jpu
wybkih wy b Juind (unppynud) hwdbdwwnwpwp  phs
Unuwkpuun]npyus AB*-p, wihnihwnh Jpu’ [GaClep:
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11-07 MURD SULCECP UNUNLBELUUSPL
UbUSNPE3NPRLLENT

Unudyj kpuwgnjugnidp owwn punpny k 11-py jadph wnwppbpht,
b owwn nhypbpnid nputp Juynitwbnud Bt wiljuynit opuhnug-
Ul wmunhgwuubpnid:

NMnudh fudph® +1 opuhnugdwt wunmhfwh niukgnn wnwuppkph
hwdwp, npntp (n-1)d° wupthwy LEjupnbwht punubpe niuk-
gnn M* junhntibp kb, Jupkh £ jubjownbul) sgnitudnpus
nhudwquhuwut Yndwkpuughtt Uhwgnipiniuubph gnjnipiniup:
Tpwtp wpwowunid kb jhquunubph EEjupnuwht qnuyqbph b
JEunpniwljwt vhwihgp junhnth wpnwphtt wquin ns, np n1 nd
opphniwutph pnunpuwlgbuyunnpughtt hnpjuwqpblgnipjut hwy-
Jhtt tw Eupunpnud E Ynduykpuughtt dhwgnipinibitiph gudp
ptpUnphtwdhljuut nt huknhl juyniinipini:

bpnp, wnudh hwdph' +1 opuhnugdwt wuwnhdwbuny pnnp
wnwppbph hwdwp hwjnuh tu [MX2]- hwjngkuhnuyht, [M(NHs)z]*
wunthwluyhtt ot [M(S203)2]3 phnunidunnughtt Yndwtpuuyhte
dhwignipjnitibpn: dputp wignyh b, nibkt gbuyhtt junnigdusp
(YEunpnuwlwl hnth opphwiwutph sp hhpphnugnid, §. p. =2) b
nupphpynud Bt juyniinipjudp: Zudbdwnwpup tduq juynit
wnudh (I) Yndwkputkph nusnyputpt onnid wpwg opuhnutinid
ki, hsp htwpuwynpnipinit £ innwhu npuitip (opptiwaly” [Cu(NHs)2]*)
oquuqnpdkint ppydwsth mwntnipnhg wgnunh nt wqhy quqbtph
dwppdwtt hwdwp' Yndykpuh nisnypny npuip wynuowlw-
Unpkny:

Udunuhwluyhtt Yndwbpuitbph hwdbdwwn wdbih juynit tu
ghwhnujhtt Yndwbkputitpp: b rnwppbpnipnit qbuwyhtt junnig-
Judp niutignn wpdwph b nulnt wéwuguubph' tpyghwbw-
nuypuwn (I) pnbubpp wjjuihwjuwt Jknwnutph M[Cu(CN):]
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wtgnip Yndyiputbpnmd yupnypwdl jurniguspny wnihukp-
utp kU, npnugnid, h hwphy CN- hnbukph Eplphtnnuinnmpul,
wnudh (D Y. p.=3:

CuSOs+-h 10 %-wung (nmdnypny SO2-h hnup wuglwugukihu
wnwewtnid t Cuf[Cu!SOs]2 * 2H20 winh Yupdhp tundwsdp, npnid
npyku wihnt hwinbu E qujhu [CuSOs]- §nduy kpu hntp:

Zujnth ki twlb wyy (2-hg wwppkp) (hquunubpny Ynduykp-
uughtt hugmipinitubp: Mnudh (I) hwdwp npuup tu® [ML],
npunkn L = S0Z% ", S:0%, [MLs]*, npuntn L = S0%, $:0%"; CI; Br; I;
SCN;, [ML4J*, npuintn L = CN- SCN-: Upswiph (I) hwdwp hwyntuh i
mnuithnuht Yndwiputkpp’ [Ag(SCN)n]@ Y-, npuinkin n = 2; 3; 4; 6,
2 1 6 (hquin wwpnibwlnn thnphnuyht §ndwkpuwghtt dhwugnt-
piniulikpp, hywbu twl M*[AgFs] Ynduy kputikpp, npinkn M! = Mg;
Mn; Cu; Ni:

+2 opuhnugiwt wunhd&wuny Yndukpuuyhtt vhwgnipmnii-
ukpp pumpuwgpulut ki wnudht: BpYyupdbip wnhudt nidkn
Ynuytpumgnyugung E: Zwynh &u gpu’ wwppkp hquiipipm]
hupmpuwynp Yndybpuughtt vhwgnipniuubp: Cu®*  «thnpphlp»
Juwnhnuh owpdnit Ejunpnuught punquipeh b hwdbkdwwnwpup
uUks 1hgph ounphhy wnhudp () wnwowgunid E wnhud-1hquin
phtpujutt juwh wwppkp wnbuwlibpng nt nnpphtiwghugh
puquuquu Altpny Ynduybpuwghtt dhwgnipjnibtp: Lhquunh
htan wnudh (I) Juup, juhws jhquinh punyphg, wyu jud wyb
suthny Jwpnn E jhul] hnbught jud hwdwpdbipughl, hul
Juynitimpiniup’ nunwi] k) juyb vwhdwbbpnud:

Qunnmigwépny wdbbwunynpuljutt b ponphtt  hwjunth
wnudh (II) Yndytpup [Cu(OH2)3]*-u Lk, npp mbkupny wynhudp (II)
wnlw k hp wnkph opwyht (ndnypibpnud: Uju (nisnyphtt tnwjhu
bt Epjuwgnyu Lpwbg, Jupnigquspl nith wnujunjus nipu-
thunh wbup, husp, pun Bwb-Chykph Gpunyph, punpny L d°
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nipjugsht, hulj Cu*-h b H20-h Juwybkpp wpwugpuwyhtt ninnnt-
pludp qquihnpk pnyugws tu: Mnudh (II) Yndwbpuubpnid
nipwtthunn Ynnpphttmghwyh jubpk)tpuyhtt wunujunjuénipemnt-
up dkdwnud E, Epp dkdwnid | {hqutinh nidp, hbmbwpwp nppute
nidhn b {hqunp, wyipwt dkS E wynudh (II) Ynduykpubph hw-
Ynudp' Jhpwsytint wnujunjws nipwthunp’ punhniy punw-
Ynrunt jud £qUus punwthunh thopuwpldbp:

Npuku ophttwl Jupnn ku dwnuyl) ynudh (II) Ynduybpuwghte
wdhwuntkpp, npnup wpwowlnid L 9puyhtt ndnypubpnid
hipuwwiljjuhntth ([Cu(H20)6]** Juqunid H20-u wuwnmhgdwbwpup
NHs-ny thnpuwphubnt hbnbwbpny: Zujnth E np wyn thnpuwp-
ynudt wpwgqg pupwinud £ dhgh gt wuwhp, bpp wnwowtmd E
punwwdhwljuwn ([Cu(NHs3)4(H20)2]>): Gpl wnwgpujhti §nnpnh-
twwnh Jpu nknuljupjws £ ufbih ey quownh jhquibn (9nip),
Jud Epbk wyinnbkn punhwbpwwbu thqubn siw, wuyw NHs-h hk-
wnwqu thwugnudp Cu?-htt tyyunwljuhwpdwp sk, putth np hwdw-
Jupgh tubpghwt thnpp bk [Cu(NHs)4(H20)2]* pununpnipjudp
wuUnthwluwyhtt Yndutpunid wdnuhwlnyg swbnujudus H20-h
Epynt Unikynyubph Juwp Cu?-h htwn wypwl pnyp k np wyh
Jupbkih b wbnbubp Uyn gqundwnny wynudh (II) punwwdhw-
Juunh pununpnipniup unynpupwp thpuyugynud E [Cu(NHs)4]?
pwtwdlny:

NMnudh (II) pEuwwnughl, huyywbu twb ny jukjunught
Ynuypuibphtt pimipugpuljut £ snpu, wpwybjugnyup hhug
nnunpuyhtt wnndubph  Ynopnhtwgnidny  vwhdwbwhuwlytnt
dquinudp:

Mnudh (II) Ynnpphtimgdwt pyh thnppugnidp, h mwppbpnt-
pintt wuppbpnipjudp pputt hwphwt dbnwunuiut wwppknh,
npytu Juint, wupdwbwynpus sk nupwswljut pupgnipnii-
utipny: Ujuyty, tpk niputthun sppuwyuundwt Cu? hnuh swnw-
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Jhnp 0,073 ud £, wmuyu Co?* b Ni%* hnuutiph swnwyhnubpp hwdw-
wuwnwupiwbwpwn 0,074 1 0,069 ud Et, npnup pwn Unwn ku Cu?-h
ownwynh wpdtpht: dputt qniquhtn® Cu?, Co* U Ni?* §nuuytipu-
ubph pununpmipinitubpt nt jurnigqusputpt bwytku mwppkp-
Ynud k: Ophtiw Yupnn L Swnwygl) gpuitg’ wnwppbp (hqubigt-
nny uwyt Yndwkpuuyhtt dhwgnipnitbpn, npnip wupnibwlnud
kU jubjwinuhtt wmgbknhjugbnnbunuhtt e O-phuwbnpnihvughn
ghlitp ([Co(AcAc)2 » Phen L [Ni(AcAc)2 * Phen): Ypwp niuku
nipwlhuin Junnigwsp: ‘Ldwb thopduujuit  yuydwbbbpnd
wnhtdn (II) wnwowgunid £ [Cu(AcAc) « Phen « (OH2)]*NO3 puinu-
npnipjudp Yndyykipu, npnud Phwbiinpnihth nt wgbknhjugbunn-
buwnuyhtt {hqutinh nnunpuyhtt winndubpp nbknujuyuws tu hwuppe
puwnwlniumt qugupttpnid, hulj Cu?-h Ynnpphttwugdwt ninpup
[pugnid £ H20 dmbymyp: Ujuwghun wyn dhugnippul’ npugbu
wnudh (II) Ynnpphttmgdwtt puquuthunh dbke hwunku k quihu
pwnwiblpnit pnipgp, wyuptip’ Jhunpntwlwt wnndh . p. =51
ns pk 6, hswhu Ynpwynh (I1) & uhykh AL Yndwbputtipnud:
NMnudh (II) dhwgnipjniuubpp Epplidt wnwewgunid G nipw-
thuwn Ynuwkputikp, npnughg k ny dhuytt yEpnhhgjuy hkpuwwy-
Juhnip ([Cu(OHz2)6]?, wy il pnij) qupwn niikgnn (hquibigikpny
Ukdwphy wyp Yndybkputkp: Ophtwl’ mpwthun Junnigwsp
niip Eppkubpudht punuwwugbnunp (Naz[Cu(EGLU)] « 3H20),
npnid Yndug bpuntip thujynud £ 5 hiquunud jubjunwghtt ghlyk-
pny (1 kphikubpynhwdhughtt ni 4 «qihghughty)” Cu?* hntih
onipg wnwowgukiny Ynnpphtwgdwt puquuthun® Juquyus
wqnup 2 nt juppopuhjuwjht judptiph pedwsth 4 wnndutphg:
Zkwmwpnpphp E, np EBLU4-h 1 §ndwjkpuntiwmn hntip upng
YnuyEpunid Juyt) wnudh (II) 2 wnnd: Uy nwypnud Ephjkutp-
judhttwghtt jukjuwnuwghtt ghyip pugynd L, b wpwowbnd E
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«<hwtnbjuyhti» junnigwsp, npntn wnudh (II) tplint wnndukpp
hwdwnpdtp ghpptpnid Eu:

[Cux(EBLU)]-h uky wnudh (II) wwnndubtph Ynnpphtwgdwb
ninpup hwgbgws sk: Ppujuinid wyb jpuund £ H20-h nt hw-
phwt  unjkynyh Ywppopuhjuyhtt  padph  ppwdth  hwpdht:
Ujuhipt' [Cuz(EBLU)] * 4H20 Yndyjkpuntwnnid Cu?-h jnipw-
pwiynip wwnnuh nnpphtiwgdw phyp npununud £ 5 (Ynnpnhiwg-
dwl puqUuithun® punwulyjniiughtt poipg):

NMnudh (II) hwgmpniuubkph ophttwlny htiown E wmbutly, np,
«hpujuity» Ynduykputibph hwdbdwwn, Yplawlh wnbph fuyniin-
piniutt wykih guép b Ujuwbu, wynudh (II) unydwwnp nt wn-
thwlh opuwjht nwdnyph thnwqpbgnipyut dudwitwl] uyhpunh
wybjugnidp  hwighkgimd  t wnudh  pwpwidhliunipunh
([Cu(NH3)4S04]) pjnipbnugdui.

CuSOs4 + 4NH3 = [Cu(NHs3)4]SO4:
£hs nidynn CuS-h wnwowgudwt htnbwupny (LU = 6,3 - 10-%)
wyy Yndw Epup hbpnmpjudp puypuyynid L $sUpugnpusuny.
[Cu(NH3)4]SO4 + 2H>S = CuS + (NH4)2SO4 + (NH4)2S,
puyg uyl Juynib £ hhuptph hwunby, pwuh np Cu(OH)2-p pwn
wiybkih quy k nusynud, putt ynudh unyybhnyp: Uhlitingt dwudwbul

wju ndnyputphg, npnup wuwpnitwlnud bt hwdwpdtp pwbw-
Ynipjudp wnudh nt wdnthnidh uniybuwnikp, puyg skt wupne-
twlnid uyhpw, poipbnuitnud | jphtwyh wn.

CuSO4 + (NH4)2SO+ + H20 = (NH4)2Cu(SO4)2 « 6H20:

Uoyws vhwugnipmitp htpwnnipjudp pugpuyynid E ny dhuyh
SsUpwonpwsuny, wy) twl wjuwihny: bpnp, npw opuyhtt (nisnyyph
wjuh wybjugubhu wadhpwybtu tunmd E wnudh (II) hhnpop-
uhy, wjuhtipi® [Cu(SO4)2]? unijdwnughtt Yndwkputt wykh wi-
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Jumit k, pwt [Cu(NH3)4]?-n: Mipwqpuy Lk, np uwyhpuughl
dhpwjuypnid nidbinuinid t wynudh 1) Ynduykpuwugnjugdui
hwlynudp:

Cuwnn Yuwmb Lt wnudh (II) ghwuhnughtt Yndupkpup
(K2[Cu(CN)4], nph nisnyyplbphg sh tunnid n's hhgpopuhnp, n's i
unipdhyp:

Pupdp Juyniunipnit nitkt twb Gpupdtp wynudh wy
Unuuyjbpuuyghtt  dhwgmpiniuubpp, npnugnid npybu  (hqubn
hwntu tu qujhu oppnnpuljui n1 oppnuikjnipulju pEniutph
wthntutpp (Nas[Cu(HIOg)z2] « 13H20  Ba2[CuTeOs]):

Upbwpp (II) wjuwjhwljui nt hnpujjujhuwt Jknwnubkph
htin  wpwowgind £ punphnughtt  Yndupuitp (M[AgFs] L
M[AgF4]), npnuig wuhnuttpt nitkt pupwlniunt mkup:

Nuynr (II) Undubpubbkp skt uptpbqyb;: Dwjknught
EEyupnuubph pupdp owpdnibwynipjutt  htwnbwbpny nulnt
nhypnmid gujnnit wpinwhwjnjws tu Swb-COh) Eph Eplnygph nu
Ipwugnighs publinwgnidp: Geh nulnt (II) Yndwbkpuwgnjugnidi
hpwjwitwbwp, wwyw nuynt Lphthgp Juwnhnup, niuktwnyg 5d°
EEjunpnuughtt nmipdughs, Junwowgubp uyupub mdbn dqus
ynnpphtiwgdwtt nipwthuinnny Yndujkpuughtt Jhwgnipmnil, np
tutpghwytu wykih swhwytn Yhukp EEjupntught pnnipjut
Ybhpwpwopunidp, wyuhiptt’ wthudwdwubimgnidp.

2Au? = Au* + Au*:

Nnhudp (III) nidbn Yndykuwgnugunn k, husp wuydwbw-
Ynpwd £ Cud Juuhnth swwn wpynmibwybn pupdp 1hgpny nt
gudpuyhtiwghtt punwlniuuyhtt Ynduy Eputtkp wnwewgubint hw-
dwp pupkbyuwun 3d® LiEjupntwhtt mpdugsny: Uujuy Cu™
wipdtpuyhtt yhdwln Juynibwbind £ wj dwdwwy, tpp jupnnu-
unid £ hwljunnpyt) ynudh nidtin opuhnugunn hwnlnipjuip:
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Opptwl’ ulupugpyus bt Nas[Cu(HIOs)2 -+ 3,8H20,
Nas[Cu(H2TeOg)z] * 11,5H20 nhudwquhuwlul, husybu twb pw-
nwljniup Cs[CuF4] n1 nipwthunn wthnt ywpnitwlnn yupwdwg-
thuwlwt Cs3[CuFs] Ynuuy kputiipp: Mnudh (III) wkpnpuwnwght nu
wbnipuunughtt  (hquunubpng Yndykputbph  Jupnigquspnid
Jut Epiniuui nipwthun adpkp ((HIOs] ud [H2TeOs]), npnup
hpwp Juwydws tu ynudh wwnndh dhgngny (kpyniufui Cu — O
Juy jnipuwpwibisinip nipwithunp htwn): Zhugkpnpy juyb wow-
owtnid kt wnudh nt oph Unjklniih dholi, npp quuynid E wnudh
(III) Ynnpphtwgdwt puqUuithunh' pupwulnitt pnipgh qugqu-
poud:

Gnuipdbp ynudh ywhpnpunuwht nt mknipunught dhwgnt-
pintutpt niubt nidhn wpunwhwynyws opuhnhy hwnlnipmniu-
ubp b ppduwhtt dhpwdwypnid wigwintym] pplwsht’ thnfuwny-
Ynud ku Eplupdtp ynudh wdwmbgyuukph:

Upbwpp (III) wnudh () wlwb Yuynibwind bt wyuwyhuh
Yndyy ipuwghtt Jhwugnipniububpnid, npnugnid (hqunp muwy k
nhdwluytint wpswph (II) nidkn opuhnwugunn wqpbgnipjuin:
Tup Eu Ks5[Ag(HIOs)2] * 10H20 L Nas[Ag(H2TeOes)2] « 18H20 nhwi-
dwqthumjut  Yndubputtbpp b pwnpwlniuughtt  nipgugdny
wlhntubpny juhun juntwjwénis K[AgF4] n1 Cs[AgFs] Ynduytpu-
ubipp:

Zupnuh i bwlb wpswph ()" N-pnunpwjhti hqutnubpny
Ynuyjjkpuughtt dpwgmpynitikpp, npntghg k- ophtwy, gpuyhle
nusnyputpnid Juhnidh wkpopununijbwnh wnuwynipjudp kph-
1Euh tpyphgniwthghuh hin wnwewgnn Ynduy kpup:
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Nuyn (III) Yndwtkputkpp puquuphy tu, b pwth np npup
opuhnuykpujuigudut mbkuwblnithg nt ohpdwwbu wybkjh
Juynitt ki, pwt opuyhtt jmdnypubtpnid nidhn hhnpnihqyng

NH

|

hwuwpwly wnbkpp, wyy wundweny niukh juyb Jhpwpnipini:

Nuiym (III) wdbbwdwwngbih Ynduyipuwghtt dhwugnipniip
pinpuopwstwjut Yud pwnwpnpnuljju (H[AuCls]) ppnit L
Zwjnbh ki twb gpuw ppndhnuyhtt nu jnphnughtt tdwbwlukpn,
hisybu b H[AuCl4] * 4H20 pynipknujht Wynipp, npp 200 °C-hg
punpdp obpdwunhdwutbpnid puypuwyynid £ wnwowgubiny nuljnt
(II) pinphn, pinpugpush o gnip: Zuwynuh &b wyn peyh” wlw-
Thwjut dkwnwnutph htnn wpwewugpws wntpp (M[AuCl4]), puy
npnud ghiqghmuh dhugnmpmibp opmd nddupunys b Uy
Ynuyy Epuibph, htyybu twb ppndhnuyhtt wswbgyuikph whnb-
ubpt nubt punwljniunt wnkup:

Zujnth i twl wjjuhwluwt Jknwnutph nt nulme I1II)
dunphnuyhtt  (M[AuFs]), unydwwnught (M[Au(SO4)2]), thwnpw-
wnwhtt (M[Au(NOs)4]), mgbunnwwnughtt (M[Au(CH3COO)4]) L Ynuy-
1Epuwyhtt wy] vhwugnipiniitp:

busytu wnudh (III) b wpswmph (III), wytybu k) nulne (III)
hwdwp vnwgyl] tt wkpynpuunuwghtt (Nas[Au(HIOs)2] * 3,5H20) U
wnbnipunwght (Nas[Au(H2TeOs)2] * 12H20) Yndwy Lputibpp:

Cwwnn pupdp Juyniimipynit niukt nulne (III) onywuhnught
(H[Au(SCN)4] + 2H20, K[Au(SCN)4]) nt ghwuhnujhtt (H[Au(CN)4] -
3H20, K[Au(CN)4]) nuuy putpp:
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Zujnth G nuym (III)* ppYwstuyhtt nt wgnunwljwb pnin-
puyhtt opqubwlwb jhquunubph htwnn wnwewgpws Uks pyny
ynuuy tpuuyhtt Yhwgnipyniitp, ophttml]” juwnp thquunuyht k-
twbwnnpnihttughtt Yndug tpup ([Au(phen)CI2]CI):

Qnnipnit niukt bwlb juwep jhquiunuyhtt Ynduybpuwght
dhwgmipnitikp, npnup Gphdbphinuynt b B-Epyybwnnuutph
wéwuguikp L: Ophtwl]® hwynuh bt Gplubkphnuynt wgk-
nhjugbnntunp ((CHs)2Au(AeAe)]).

CH
H,C ()—('/ ‘
N - =~ \L
Au ’\ ,\ CH
H,(’/ \0§'(;/
Nen,

Uw Jupkih £ ghunwpll) npytiu dbnunuljut opquwljut
dhwugnipinitt® [Au(CHs)s] tndbph) nuljnt wswbgyuy, npnud Uk Ub-
ph1 runhup thnpuwuphiqus E wghknphjugbiinnbun hning wnw-
ougwd Jhgubnud jukjunnughtt ghyiny: Loyws vhwugnipiniup qui-
quyhtt Jhdwlh E wbaginud hwdbdwwnwpwup gusp obpduwunhdw-
unwd, & pwtth np wybt ujunmid E puwyypurydty 140°C-nwd, htwpwynp k
nunumu ququjhtt duiqhg nuljnt pupwl phelnh uvnnwugnidp, npu
oqunuqnpéynid E uwppuphtinmipjub dbke b dhypnkEunpnuhlju-
jnud:

Undykpuwjhtt vhwugnipmibtipnid nulhtt (III) wybtjh hw-
dupu nitth 4 Ynnpnhtimgdwt phy, hugp punpny k d® EEynpnuwght
nipjugdny NiZ+, Pd? 1 Pt2* nuw kpuwgnjugnnubtpht:

Lunwpdp wnhudp wpdwbwugpus b dhuybt nipwthuwn
wihnuny Yndwkpuuyhtt dunnphnubipnd, ophiwly” Cs2[CuFes]-niu,
npb wpwowbnd £ wnudh® wkh guwép opuhnugdwt wuwnh-
dwuny punnphnughtt Yndubpukph  Jpu - dunpopupnhsutph
wqptgnipjut dudwwly.
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4Cs3[CuFs] + XeFs = 4Cs2[CuFs] + 4CsF + Xe:

8tqhnidh $uninphnh wykigniljh nlypnid wpswph (II) $unnp-
Unuuibpup Jpw dnjkynyuyghtt $unpny wqpbjhu wpwewmd k
Cs2[AgFs] Uhwgnipjniup, npp Jupbih B hwdwpb] wpbwph (IV)
wbwugyuy: Uwljuyt niuntdbwuhpmpimitinbpp gnyg kb wyk), np
uyn dhwgnipniip nphwdwquhumfut b, wn yundwnny wybkih
&hw Yihtph wyb tkphuyuguby npuybtu Ag (I)-h b Ag (V)-h Juwnp

It v
Ynuwtipu (Cs[AgosAgos Fs]): Ujn Ynuuy tipunud Ag (V)-h wnljuyni-
pintup wwugnighnt hwdwp uhtipbqyt; b ndutpu, npnud Ag
(IID)-p thnpuwphudl) b ghudwquhuwlut Ga (II)-nd: Unwugus
[l v

Uhwgnipiniip (Ca[GagsAggsFe), ptwjubiwpwp, tnyuybku nhw-
Uwquhuwlub £ hugp nupdly knpu puqunpmipyut Uk Ag (V)-h
wnljuynipjubt wywgnyg:

Uhtish 340°C wmwpwgubihu Cs2[AgFs] Unuujkpuhg wpwn-
Unud k F2, b uylt thnpuwpldnud £ wpswph (II) wswbgyuih.

2Cs2[AgFe] = 2Cs[AgF4] + F2 + 2CsF:
Nuynr (V) Ynduyjbpuwghtt dhwgmpiniuubphg hwynuh o
+

R [AuFs]" pununpnipjudp pnnpnunipumnikpp (R = Oy, NO*) b
Uphwywnuh ni pukunuh $wnnphnubp wwpnibwlng Juwnhnbbkp,
ophtwl® [KeFJ*-p: Uhtipkqyt] Eu tult M[AuFe] (M = Li - Cs) b MI
[AuFs] (M" = Mg — Ba) dunnnpnunipunitp (V):

Uuljwju wpunwpht npnpunh junhnuh punyphg' $unnpnunt-
puwnbkpp ujunud Eu puypuyyty 110°C-nud.

4M[AuFs] = 2MF + 2M[AuFs] + Au2Fio,
2MU"[AuFs]2 = MUF2 + M"[AuF4)2 + 2F2 + AuzF1o:
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NMnudh Yndykpuwghtt vhwgnipmititipp Yhpunymd kb quy-
Jutmnbthjunud, gnuquuninbumpjut dky npuybtu dniugh-
ghnutp (uwuwlwp ubultpp nstswgunn wymiptp) nt dhypnuw-
pupuwiympbkp, ubkpliph  qoitwiynipe, wwppkp  phthulut
gnpépupugiipnd’ npytu juwnwhquunputp, Juogh dowldwb
huwdwp b wj: CYghph wqpuiynipp (Cu(NHs)4](OH)s) oquiwi-
gnpéynid | ywndwwdhwluwyhtt dwtipupkh wpnungpmipjut dke:

Upbwph nt nuljm §nduyyjpuibiptt oginuugnpéynid L mkutn-
nghwjut Jupbnpugnyu gnpdpupugikpnid (qunid (wdhtiwd)),
pruwjupsnipyutt dke, dhiypnkjEinpnuhuynid, hywbu wwb
wlonquiulub nt opqubiwljwt uhpkqnid:
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12-0} UFD SULCECP UNUNLEBELUUSPL
UbUsNkE3NPLLENT

8huyh pudph wmwuppbph M hnuubkpp gpubnpnud Eu Yndwybip-
uwjhtt Uhugnipjnititkp wpwgwgkynt pnint dquunmd, pln npoud’
wnuwppbp (hquunubtph hbn wnwowgpws Yndwkpuikpp utnhlh
wdkbwluynit vhwgmpniuttpt b

Zudwpdbpughtt juwh twlwt tkpgpdwb punphpy 12-pn
Judph mwuppbnph YndwEpuuyhtt dhwgnipiniutitpp owwn wybih ju-
it B, pwt hnnujjuhwut Jbnwnubph hwdwyunwuuwt
nuwy kpuuhtt Uhugnipymbubpp: Ophtwyy hnquyuijhwljwi Uk-
wnuwnubkph Yndukpuwghtt pinphpubkpt wyipub wuuynit kb, np
ndjupmpjudp b huynbwpbpynd wyt ghypnwd, tpp unyuhuy
Jundhnudp (12-pn fudph wmwpptphg wdktwpenyy) pbtnwugunnn)
niih tdwt dhwgnipjniutkp, npnup whgwwnynid ki whun Jhdw-
Ynud:

M2+ hnuubpt niukt d° Ejupntughtt punquip, wn gungdw-
nny ppuilg wnwewgpwd Yndwkpuuyhtt hugnmpenitubph® pne-
pnuyhtt quownny Yuynibugnidt wpynibwdbwn skt (pnipbnuyht
nuownh nmbkunipnil): Uwluwyt wnuhup Yndutpuwghtt dhwgnt-
pintuttp gnynipinit niukt, b ngputghg swnkpp Juynib b

8hubh fudph nwpplph Yol tpuuyht thwgnpymbbtph fu-
nnigyuspuwjhtt phthwt npnoynid E gpuiip wnwewgng wnnuduk-
nh swthubpny, fEjunpuunnwnply nidkpny nt juwybph hwdwpdt-
pnipjudp: M?* hnth swthubph dkdwgdwt hbwnbwipny kg Ynnp-
phtwgdwt phyt wybtjh hwjwiwfwb bt junpdhmdh, pwb ph
Zn*-h dhwgnipmnibubpnud: Puyg b wytybu ghuljh' kg Ynnp-
phtwgdwt pyny Yndubpuuyhtt dhwgnipniuubkp hwynuh b,
snpu Ynnpphtwgdwt phyp hwdwp ppubnpynid £ junudhnidh
Uvhwgnipiniuibpnid: Utughlhh (II) qdwjhtt Junnigwsdpny Yndu-
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(Eputiiphtt pinpny t Epynt, hul punwthutnuhtt Yndwkputibphtt’
snpu Ynnpphtiugdwl phyp: Quwywd 12-pn judph nwppbphg utigh-
Jh wwnnuh nt hnbukph swihubpl wdbkbwdbst i, nput (hquitin-
ubph nipwithutnuyht Ynnpphtiwghwt wyipwt k) punpny sk:
Utunhyh (I) hwdwp hndybpumgnjugnidp pintpugpuijui sk,
pwlh np unyu thquunh htwn vughlh (II) dhwugnipniuubph wybih
Ubks Juynitnipmitip hwighginid E ubinhhh (I) wthwdwdwu-
twgdwi: Ujuybu, Hga(NOs)2-h Jpu NHz-h fuhwn nidnypny wg-
nhjhu gniquhbtn pupwind Eu phwljghwttp, npnig dudwiwy
wnwewtnid ki Uknwnulw utinhl nt utinhlh (II) junhnbuyghh

Ynuyy Eputikp.
2Hg2(NOs)2 + 4NH3 = 2Hg + [Hg2N]NOs + 3NHsNOs,
Hg2(NO3)2 + 2NH3 = Hg + [HgNH2]NOs + NH4NOs3:

8hulh hudph mwpplph Yndwkpuuyhtt dhwgnipiniiubph dks
dwup wunljuwinud E whntught Ynduykputibph pyht: Fputghg
El, ophtiwl], pninp hwyngkuttph® M[3Xs], M2[3X4] pununpni-
prudp Yndwpuitpp b Me[3Xs]-p (M-p wjuhwfjwi dkwnwnt k,
hulj 3-u° Cd Yud Hg): Yunuhnuih nt uinhh hwingkuhnujht
nuuykpuughtt hwugmipiniiubph juyniimipnih wdnud E CI-hg
I-htt wmugubjhu: [ZnX4]?* Yndwytpuibiphg wpwybk] uyniu £ jngh-
ruyhtip, wktuphsp” ppodhrughiip: (93X Ynuwkputbph gpught
nusnyputnh hwdwp npnodws juynittimpjutt hwunwnniubpp
ghtilhg hunuhmuht whgubihu hwdbkdwwnwpwn phs Eb wénud (3-6
Jupg), hulj utinhlhht wugubihu' fuhuwn swn (13-24 Jupg):

[CACIs]* wuhnuubtpp M2[CdCI4] whun dhwgnipmibbbpnid
Juqunud tu punhwinip ququpubtpng Jhwgws nipwhunkph
okputip, [CACIs—p Na[CdCIs] -nud pughwinip nipwtthunkph ynt-
twlutp, hul [Cdls]-p Rb[CA]-mud puwnwihunbph onpwibp:
Uyuyhum] dphliingt wwppuswhulju pununpoipudp Yndu-
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lEpuwyhtt dhwgnipnibibipnid nputg pniptinujhtt junnigusdpp
Jupnn E wwppbp (htuly, b, pughwwowlp, wwppbp wppu-
swthwlul pununpnipjudp Yndyipuughtt  dhwgnipmniuttph
Jupnigyuspughtt hwindwsubpp Yupnn kb unyup (huk: Ujunkn
wowbwluwih np nitkbt wpuwphtt npppnh junhnuh swthubpp:
Pk gk E, utighlyh (1) jaghoh dun Yupuhp bongusph g
wykigniyny Jtpgdus Yuihnidh jnnhn wybjugutihu wnwewtnid
E wtignijt jughnuh punuynnudbplnipun (I1).

Hgl2 + 2KT = Ko[Hgl4]:

[Hgls]* hnuh gniiwgnipl (hubjp hunwlynpku jupbih b pw-
guupk) tpwuny, np [Hgls]* hnunid wikinh E nmiukunud I hntukph
wybkh pny) pubnwgdwt junwnnpnid, pwuh np Hg?-h wqnbkgni-
pintut wjunbkn mwpwsynid £ I-h snpu hnubbkph, wy) ny ph Gplne-
uh Ypw, hswhu Hgl-h ntwpmd: Ujpnihwbnbkpd, twdwb pw-
gunpnipniull hus-np wenudny wjupwt k) &hown sk, pwtth np,
hiywhu tpqly k Ywupdhp Hgb-h junnigjuspughtt dhwynpp
unyuybu [Hgls] pwpwuhuwnt E, npnbtn Jub snpu dhwnbuwy
(uuipgwluyhti) Hg-T junytp, npnughg jmpupwgimph kplupnt-
pyniup 0,278 td k, npp tpwbmjuhnpkt ks £ qduyhtt Unjlnynud
tnyl Yuyh bplupnipnihg (gnnpohtikpnud’ 0,257 d): Hgh-h
Jun gnibuynpnidp unynpupwp puguinpnid i I-hg nyh Hg*
1hgph wbnuthnfudundp:

12-pn fudph wmwppbpp (hqubn-wthntubph hkn wunwewgunud
ki Unduybpulitp’  ghwihnuyht'  M2[D(CN)4], pnpyuithpughi’
M2[Zn(SCN)4] n1 M2[3(SCN)4] (Yunuhnidh b ubnhlhh hwdwp),
phnunydunnuyght’ M2[3(S$20)2] (utinhljh nt jundhndh hwdwp),
K4[Cd(S203)3] n1 Ke[Hg(S203)4], L opuul]_unnul]hil‘ M2[3(C204)2]:
8huljh un Junuhnidh hwdwp hwynuh tu okhnubkph wmbkuwlh
ypYuwhh wnbp’ M[3(SO4)] * 6H20, ulinhyh hwiwp Ypljuwlh
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uniypunbibp’ K2SOs + 3HgSOs + 2H20: Plswbu oyl k, ulinhlyi
nitbwl] £ wnwewgbint Ynduy putibp uniybhy hnuutph htw, onh-
twly Ko[HgS:] * 5H:O:

8hulh hudph mmwuppbpp junhntwghtt Yndwbputbp Gu wnw-
owginid skqnp 1hquunubph, dwubwynpuybu widntthwlh htwn:
[Zn(NH3)4]* hnuh Yuyniunipniip Epynt upgny pwpdp Lk
[CA(NH3)4]* hnuh Juyniunipinithg: Ywnuhnidp jupnn £ wow-
owgi] wunthwlny wykjh hwpmuwn Yol kputkp, ophluwly
[CA(NH3)s]*, puyg nppwip wwlwu Juymb btu: Udnuhwlughl
Ynuypipuitph wpwewmgdw htnmbwipny ghtuljh nt Jugdhnidh
hhnpopuhnubtpp (nidynid b wdntthwlh opwyht |nidnypnd:

Udnuhwih htwn pmipwhwwnnl hpyny b thnpjupwugnonud Gp-
Yupdtp ultphlp: Hg*-p owwn midbn plbknwgunn wqnbgnipjub
htwnbwupny opquuwlui dhwgnipnibtbipnid wnwowgund E
wbhwshu-wqnun juwh tdwb vunhy-wqnun hwdwpdtpuyghtt uy
(ophtw wuhbitbpnud):

Qnuyht jnudnyputpnud, juhidws yuydwuitphg, vunhlh hw-
ngkuhnutph nt wdntthwlh thnjpwgpbgnipjut dudwbwl wpw-
ownid L wmwpphp pwnuppnipnibubpny  Jhwgnipmiabbp:
Zuynuh ki bwb ubunhlh' wy punuppmipyudp wdnhwlugh
qndullhpuhhp‘ [Hg(NH3)4](CIO4)2 1 [Hg(NH3)4]SO4:

Uunhlh' wgnun wupnitwlnng vhwgnipmniuubph junnigyus-
pujht niuntdbwuhpmipiniitbpp gnyg kb by, np ppuignid Hg -
N juwwy wwpnitwlnn pojnp snpu mkuwlhh Ynduykpuuyghtt thw-
gnipjnibuikpt k| hwjnth B

1. [HaN-Hg-NHs]* nquiljuhl hnbtitp ' [Hg(NHz)2]X2-nud,

2. -NH:-Hg-NH2-Hg- onpwuitp’ [HgNH2]X-nud,

3. Hgs(NH>) skpuntp Hg2NHBr2-nu,

4. tnwsunh hhdbwldwjuputp [HgN]X-nud:
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12-pn pudph nwppbph skqnp Ymibupbpuughl dhwgntpymib-
ukphg nupwqpuy b B-Lphykwnntwnubpp, ophtiml] wghkwpjw-
ghunuwwnubpp ([3(AcAc)2]): P nmwpphpnipnit jubjunughtt w-
nmigyusp niubignn ghuyh nt junpdhnudh EphiEnntunttph
ubinhlt wpwewginid £ Hg — O hwdwpdtpujhtt juy wwupnitiw-
lnn pug junnigwspny Yndyy putitp.
CH,

CH3—C—CH=C—O—Hg—O—(|3=CH—C—CH3:
L g
Cunn Eplnypht, pwg Juwnpnigusdpny utnhlh (II) p-tpy-
YEnntwwnnid Hg — O hwdwpdbpughtt juuh wnwgwgdwt Eukp-
ghwt qquihnpkt wykih kS k, pwt wyt Eukpghwb, npt whowwn-
Unud L Jhiguinud onuljutph wpwowgdwt dwdwbwl fubjw-
wnuwyht kplinyph hbwnbwbpny.
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18-pn udph Ynuuy Epu Uhwugnipjniutikpp

Uhlipbqyty &b wqpy] quqbph ks pyny punphyughte oo
opuh$unnphnuyhtt Ynduybpubikp: Cin npmud’ pukinth winndukpp
Jupnn ki dnikp b junhnbughi, b wihnbugh §nduykpulikph,
Uhuspkn Yphupinnih wnndubpp dhuyh junhnbughtt Ynduykpu
thwugnipiniuubph (YU) pununpnipijut dky:

Yumnpntughtt  Yndyykpubpp [XeF]*, [Xe,Fz;]*, [XeF;]™,
[XeFs5]*, [Xe,F11]", [XeO,F]*, [XeOFz;]*, [XeOFs]*, husybku twl
[KrF]* U [KrpF3]*, Juynitwbnud b mwppbp wuppbph wihnbk-
pny, hhdbwlwunid ulpuhhh ni Swphph wihnbughtt $nnphnuyht
Unuuykputikpny, ophtialy’ [SbFg]™ (kpphut [SbyFyp]7): Upubkith nu
dwiphph wuhntwghtt nnphnuyhtt Yndykputiiph htwn thnjuwuqnk-
gnipjniup Juynitwgunud £ wqihy quqbtph ny juynit Jujkunwght
Ypdwlyp npuig dunphnuyhtt b opuppuiinphnuyhte Yndwytputik-
poud: Ophtwly, tet KrF;-p htounipjudp puypuypymd £ b wuy-
powd, wwyw [KrF][SbFs] wihwh dhwgnipnitubpp puduljuiht
Juynil B

[XeF]* Juunhntuwyht ibumpbr}m]hh Yndyyipuph gqninipniup
puktntih  $unpnujyuinhiwnnid’ Xe[PtFg], (wnwghti whquud
unwugyk] E Pwpujbnnh Ynnuhg), phuwpyynd t npuybu
[XeF][PtFg] U [XeF][Pt;F;1]-h fnwununipy:

Zupnth G wyp Yndykpuwyhtt wihnbutph htn Xe*™ Jw-
nhnbikph Uhwgmpiniubbp: Ypubp bu' Xe,[SiFg], npp puypuwy-
Ynud k 20 °C-nud, Xe[MFg] (M=Pd, Ru, Rh, Sb, P, As, Sb, Ta), husujtiu
twl Xe[OTeFs], (npwntn n= 2, 4, 6) Ynduykpuuyht vhwgni-
pntuttpp b wy

Ulhntiughtt puinphnuyghtt o1 opuhdwinphnuyht Ynuugkpu-
ubpp [XeFs]™, [XeFg]?~, [XeF,]™, [XeFg]?~, [XeOF;]~, [XeO,F;]~ b
[XeOF;s]~, Juynibwumd & ghghnudh nt mbnpuwjhjudnthnuh
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lunonp, phs pltnwjtimgunng Yuwnhnutbpny: Ujuytu, Cs;[XeFq]-p
putunth hwjnuh Jhugmpmuubphg obpduybu wdkiwluyniti
t: Ul puyypuapynid £ Uyl 600 °C-nudd”

2 Cs,[XeFg] =4 CsF+3F, T +XeF, T +Xe T:

Udkih phs k hwyinth pukunth Yndupbpu dhugnipiniikp’
Xe-C Juuwny: Tw twphwowe wjuquuynid uwnwugdus uhun
Xe(CF3),-u k, npp wpwg puypuyynud  ukiyuljuyhtt okpdwuwnh-
uinid:  Ugklh  Yuymb G [XeCeF5]*[B(C¢Fs5)3F]~ U
[XeCcH4R]T[B(CgH4R)(F4 ]7, npnknp R=m-Fn—-Fm-—
CF3,n — CF3,x = 0,1, 2:

Unwudtwlh hbwnwppppnipnit B tkpjujugunid  Xe-Xe
juwy wwpmbwyny Yndykputikpp: Ypwbp dUnig  Yubuy
Xe; Sb,F;; pununpnipjup pnipknubp kb, npntp uinwugynud Ea
—-30 °C otbpdwuwnhdwunid HF U SbF5-h jpwnunipnmd pukunth b
[XeF][SbyFy1]-h thnjuwqptgnipyudp: -143 °C okipdwumnhgwunid
nkingbllupmigyuépught. wtwhqgh dhongny npnpdus Xe-Xe
Jungh Epliupnipinip Xey Guwnpnbnid (3.087 A) hujinah nwpp-
wwpp  Gugkphg wdbiwkplwph F o (ophtwl] Re-Re  Jwugh
Epyupnipjniip Re, (CO) 4 -nidf 3.041 A 1):

Lukunth junhntwht nt wthnbuwyht Yndy kpukph tplpu-
suthnipniip hwdwywunwupwiunid £ @hjjkyuh dnghhte Uju-
whu, [XeF;]* Juunhnut nuh T-udwlh Junnigwsdp, huly [XeFs]*
Juwnhnut nith pwpwlyniuh pnipgh 4l Unwbdbwhunntl) jw-
nnigqusp nitp [XeFs]™ hnup: Uy hwpp huquilnmt k, npp
huquulnit tplypnipgh dwubtwpwdht k (AXs5E; pmtiwdling), npnud
spunhwipugus LEjunpnuuwghtt qnuygkpp quugnud Bu wnwg-
puyhtt ghpptpnud: dhpghtit wmywhnymd E wjwuqugnuyyn unkphy
wpqbjuynid: [XeFg]?~ wihntt nitth pupwlniuh winhwyphquugh
Jupmgjusp  stwjws  spinhwipugluws  bEyupniught quygh
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ubkpuynipjuip, npp, vwuyt, uvnbkpbnphdhwybu nuptnd E
hutpun: Zwjwbwpwp nip juwnn EEjupntught qnyqtph wnljw-
mipintup unhynud Eospunhwipugus EEunpnuwghtt qnyght
whgub] Juikwnughtt gkpinhg nhwh Gkppht s-opphwnwy, hyybu,
oppuwly, nknh E niukunud [BrFg]™-h nhuwpnud:

[XeF]*[SbyF; 1]~ wihwh Ynuykputtbpt wpwewnud ki Uhent-
Juyht nbkwljinnpkphg hinwgnn quqbpnid weljw wquhy quqtph
nwnhnwljnhy hgnunwybkph Jrubdwi gnpéplpugnid: Uyuughuny
wquhy quqtph YU-p htpwtujwpuhtt &t b Jupnp o nibkbug
gnpstwut jupbnp tpwbwlnipni:
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UaShuNhYLEP UNUNLELUUSPL
UbUSNPE3NPRLLENT

Uljnhthmut nt wiwhunhnukpt hpkug punpny pninp opuhp-
nugdut wunmhfutibpnid hiyybu Unuingiuinwnwght, wjtybu
puquunktinunuyghtt hqutnubph htin wnwewgunid ku Ynuduy bp-
uwhtt thugmpniutbp:

Uljwnhunhnubph M3 Juwnhnuubkph Yndykpuwghtt dhwgni-
pntutipp tdwt B jwbpwbnhnutph hwdwyuwnwuhuwb
Yndyy ipuwghtt dhugmpniuttpht: Qupkih £ Bupugpl), np wy-
wnhunhnutnh (III) swppnid wjnhunhnuhtt ubknudwt hknbwbpny
Ynuyipuughtt  Jhwgnmipmittbph  juyniimpiniutt wnndwjht
hudwph w&htt gniquhtn whwp L dbdwiw: Uwluyt Enws
hnpaupupuljui ndjujikpp pudupup skl qu wuugnighne
hwdwnp: bpnp, stuywé skqnp wwnndubph LEjnpnbughtt punuipe-
tbph tdwb mpjugdkpht’ ny Uhwnbuwl hnughl pupun]hntph
nt LEjunpntwhtt jupnigusph wuwmdwnny dh owpp jwipw-
unhnutph b wlwhunhnubph YnduEpuugnugdui nittwlnt-
pjmitp jupnn kwnwpptp (huty:

Ept wiwnhunhnubph (II) Yndytpuuyhtt vhwugnipiniuubpp
gnnipinil niikbuyghtt M* juwnhnt-jhquin hntwjhtt juwyh hwp-
Jht, wmyw M3*-h wybh kS pntwghtt owpwynh hEnbwupny
npuip Yihukhtt tduq fuynil, put jwbpwiunhnubph (III) Ynduy bp-
uughtt Uhwgnipnitubpp: Uwjuyt pwtth np wnhunhnubph Jbs
dwuh f fEupnuutpp dwutwlgnid Bu phthwljut juwh wow-
owgdwip, htnmbwpwp pugundws sk, np Yndyy Epumgnjugdwin
dwutiulgnid ki twl wpdbpuyhtt nidbp, hsp Jupng L hwtqkgub)
Ynuyy Epuuyghtt thugnipinitubph juyniiinipijub wdhi:

Th* — Cm*, hisytu M3 >wippnid, gnpénid £ wljnhunhnujht
ubnunudp, htnbwpwp M* (hquun hntwhtt juwyny Yndwytp-
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uughtt hwgnipniiibph Juyniimipinitt wynp owppmid Th-hg
ntwyh Cm whwp L wgh: Ywb wy bhpunpnipniip hwunwnng
wininuh wfyuyikp: Ophwl hwynth b, np Th* - U% - Np# -
Pu* owippmid M* dhwgnipiniuibinh hhnpnihqp dhunbuwl wuy-
dwtubph phwypnd nidbnuunud E: Lwuth np hhnpnihgh wuwnh-
dwtt n1 Ynduykpuuyhtt vhwgnipniiubph Juynitinipniip Juiju-
Jwsd Ll (hquinh pltnwgnithg (hhnpnjhgh nhypnid M#-h Ynnp-
nhtwgdwt ninpin puthugus H20-h Udnjkynyukphg), hinmbwpwp
wljnhunhnubph Yoy ipuwghtt Thwugnipniuiutph Juyniunipmniup
whwnp L wdh M*-h hnbwght jwnwyphnutph  wjuquuip
qnigpupwg:

Mputh (VI b IV) Yndubputipp uplnp nhp Gu junwpnd
nipwbuyhtt hwbpwiyniptph dywljdwt dudwiwl: Nipwithih uniy-
dwnp b mpwihih thnpunt ogrnugnpéynid Eu hwupwiyniph
bwputmut Jkpudowldwt gnpdplipugnid nipwth futnwugdwb
hwdwn: Guppnuwinught (NH4)4UO2(COs)3] Yndujkpuh wnwow-
gnidp pnyl Ennwhu nuputh) hnip wwhb] hhdtwght jnidnypnud.

UO02(NO3)2 + 3(NH4)2CO3 = (NH4)4[UO2(CO3)s] + 2NHsNOa:

Enphnudp (IV) wyn tnyb wuydwbbbpnd wpwowgnd E
paphnudh hhnpopuhnh (Th(OH)+) tuingwép, huyp (nisnud £ Th-h
U-h pudwuidwt fnunhpp:
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4- VUFDP SULCECD UNUNLELUUSPL
UbUsNkE3NPLLENT

Lhutyn] wagndwiht wwppbp” Ti-p, Zr-p b Hf-o niiki gnin-
puygbynnpuihtt quugbph jud dnjkynyuyht - opphwnwiukph
wnwowguw hwdwp whinnwih wquun d opphnwutp: Yndwybp-
uwyhtt hwugnipniuutpnid 4-pn jadph tmwpptphg mhunwit nith 4
Yud 6 Ynnpphtugdwl phy, huy ghpynihmut m hwbhnudp
wkh puipdp (6, 7 1 8):

Ti— Hf swuppnud, wuydwbwynpjws hntuyghtt swnwynh tn-
thnpudwdp, wdbbwluwniip whnwih Yndwjbpuughtt hwgni-
piniuubpt L

Unwyt] niunmdtwuhpyws Eu ghpiynihndph nt hwpuhnuh
juwntunippubph pwdwidwt hwdwp Junnig ogunwgnpéynn wyu
wwppbph $nnphnuyhtt Ynduybpultkpp: Ophlwly hwpnuh ki
ghpynuhnidh nt hwduhmdh wjujhwlut dknwnutph (UU)
dunphnubph htnn wnwewgpwé htwnlywy pununpnipniaubpny
$unphyuyht Ynduypultkpp” (GU)4[MFs], (U)s[MF7] b wyji:

4-nn hudph wwppbpp Ynduybpuwghtt Jhwgnipnibiubp Gu
wnwowgunid ny vhuyt hwngkujn, wy) bwb unippwn, thnpuwn,
nnnuhr, opuwjuwn b wy] hntikph htwn:

Luy nunidtwuhpdws Eu b gnpstwjutinid Jhpunynid Gu
wnhnbinunnughtt (hquinbpny Yodwy bpunitibpn] m Yuppn-
twppniubpny, Ynduy kpuughtt hwgnipiniibpp:

dhpohtt dwdwuwyubpnid uljul) Eu Yhpundt) gunbijhnipjudp
b phpUnphtwdhjuljut junmiunpjudp odnjws ghpynuhnidh
(IV) Jubjunughtt Ynduykpulkpp Epypknwnughtn (hqubnubph’
B-tpyytwnnuttph htwn:

Unnpnhtiwghntt hwgkguénipjut gunphhy Yndwtputt nih
UnjEniuyhtt junnigusp b wpnkt 100-200 °C-nid gunnmud L
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Nuylwiun]nplus wyn hwnlmpjudp wyl oguugnpsymd k jun-
puwtwpnuyhtt ZrO2-h punubptbp vnwbwnt wyt dulbkplnypub-
pht, npnup wgptuhy vhpwduypkph nt pupdp sbpdwunhguutph
htunbwupny wpwewgnn Yhpudwonidhg wuwonwyuwybnt juphp
niuk:

Shniwmtip +3 U +2 opuhnugdwt wunmhdwbtbpmd tnybiybu
wnwowghmu  t Ynduybpuughtt  Uhwgmpnitbkp,  ophlul
Ko[Ti(CN)4], K[TiF4], Nas[TiFs], K3[TiCle] b wyjlr:

4-nn fudph Uinu mwuppbpp gudp opuhnugdw wunhfwbik-
poud wbuynit Eb, wyn wuwwdwnny pputg  Yndwbpuwghl
Uhwgnipjniuibpn phy bt nuunidtwuhpyws:
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5- VUELDP UBSUNLECP UNUNLELUUSPUL
UbUSNPE3NPRLLENT

busybu Uniu wugniduwghtt nwppkpp, wytybtu £ 5-py judph
Ubwnwnubpp, pungnitwl Bt wnwewgbint GU-ukp: Uwljuyl gnip
wupnitwlnn hwdwlupgipnd +5 opuhnugdwtt wuwnhgwtnid
Ynuy ipumgnjugnidp mnblgynid £ wnwppbkp pununpnipiudp
hqnuynih dhwgnipyibttph thonpwpluudp: Pull +4, +3 L +2
opuhnugdwt wunhdwiny wmwppbph hwdwp QU-tkph wnwow-
gnudp  puppuiunid E dhwdwdwiwly phpwgpnn opuhnugdwi
htwnlhwpny:

Juwuwnhnuh (V), thophnwdh (V) nt mubnugh (V) Ynduy bp-
uwgnjugnidp pupnutnid £ uwb ppduwstth hkn wpdtpuljut swn
winip juygh wejuympejudp. qu 5-py judph wwppbph «phthw-
Yuwb pnuptwinmpnib> t (ghphojunn hwnljwihy): Twubwyn-
puyku, MO} Jwwnhnbikpp nt MO} (Yud MO3) withnttkpp wn-
1hukpwyhtt hqnunihdhwgnipiniuibph dke dhwgtng M - O fuwk-
h Juynitnipyniup hwjugnnd E opuyhtt dhowjuypnid «unynpu-
Jwb» (hqulimkph’ 0%, C,037, CI;, NO3 U wyjith htan Ynuuyjbp-
umgnjugdwip: Uwluytt huynih G [VO2(C204)2]3 punuppni-
pjudp wthntwyhtt YU-ukp, npnugnid, husybu b VO2NO3 mhuh
wnbtpnud, Jubwnhnd (V)-p qninud £ Jqutunhtt hnuh wnkupny
(wdwtt Jupmguwédp niuh  hwjwuwpukiEinpntwht MoO%Jr
hntp):

Uhuwjt F- hnuubp wqupnitwlnyg juhwn jnsnyputph jud hw-
1nyputnh wqpkgnipyudp E htwpuwynp Juwnhnidh (V), thnphnt-
dh (V) ni nwbtnwh (V) ppywstughtt vhwgnipniuubpp thn-
howplty Yndwy bpuwiht ynnphgubph jud opununphyubph:

dunphnubipmd jud opundwinnphnubpnid M - O juyp M - F
Juwny (nhy jud dwutwlh) thnjuwphubp htwpwynp £ O* b F-
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hntutph ownwyhnubph, husybu twb ppdwsth ot dnnph
EEjunpupuguuwljuinipjut wpdbputph Unnplinipjut hknbwb-
pnd, ophtwl wwlwnwih (V) opun$nphnhg Ynnpphlugdwl
ninpuihg ppywsth phy pmipudnnuip wbknh b mibbund wjw-
Uhlywi (HF) peh wqnkgm pub nhypnud.

K3[TaOFs] + 2HF = Ko[TaF7] + KF + H20:

Qnnipnit niukt twb Jubwnghnudh (V) Yndwpuughtt dhw-
gmpiniukpp  wnjhpnnwnwghtt  (hquigikph  hkw, ophlwy

ppduwht  dhgwjuypnud - Fphkubpljudhipunupuguiwppeih
(H4(EBLU)) htwn thnpuwqpbgnipjut dwdwbwl wnwowumd L
hubjuwnuyht junniggusdpny [VO2(EBLU)* §nduyyjEpuntiwnp.

’/
CH, CHPC, Ol

| |
; 8]
.'( \ 7 L2
0 [N} 0 o

Cuwn Eplunyphl, pkjunught tplnypp (EEYwn) hnjuwphunwd
E wyu Eukpgbwnhl Ynpniuntikpht, npnup wnwowimid ki opunw-
uhnuuyhtt Jutwununubpht dke V — O Juwp Jubuwunhnd (V) -
Yndyipuntiwnn  hnbt Juwny thnpuwphigtjhu: Ujunthwunbpg,
[VO2(EBLU) > §nuuy kpuntiwnnnid wuthwywin]md & VO, Juiunht
hnth fudpudnpoudp: Uyuughny anyghul Ho(EBLU)-h whu hqnp
htpuunktnwwnughtt §ndykpunt h yhgdwljh sk quunhnidh (V)
onpowyjuinhg nnipu Unk) ppywsth pnjnp wnndukpp:

5-nn fudph wiwppbpp +5-hg guwdp opuhnugdwt wuwnhdwb-
ubpnud tnyuybu wpwewgunid b mwppkp pununpnipniutpny
nt Juniimpiniiubpny YU-ubkp: Ujuytu, qubtwughmd (IV)-h hw-
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dwp hwjnth tu 9U-ubkp, npnugnid Jubwunhnidp unynpupup
quiynud k qubiunhy hnuh (VO%) duny, wy) ny pt V4 Juunhnuh:
Uhwyu whun dwquyhtt Enubwlny unwugyué huynghuhnuyht
Ynuuybpubpnid quwunhih ppywshup jhnght nknuuwus k
hwngkiim] wnweugikiny (WU)2[VFs], (LU VCIs] pununpni-
pjudp QU-ukp: Unynpuub wuydwbbbpnid, ophtwy, opuyhl
nwdnyputpnud, VO? judpwynpnidp (hnghtt Juynit £ b sh
pwnnid ny Uh thquinny.
VO:2 + 2HCI + 4H20 = [VO(H20)5]CI2:

Uhtiiny  dudwbtwl oph uUnikynyubpp  Jwbwnhnidh
nduy kpuuyhtt ywhktnwwlyu hnunid [VO(H20)5]1> htownnipjudp
nbknuuynud bt mwuppkp (hqubnubpny, duubudnpuybu wju
Jud uwyt phunnwunnipjut Yndwikpuntwn pnbubpny: Gupw-
npymud k, np Ho(EGLU)-h htinn Juynit jujuunuyghtt Yndwg bpunid
Jubwnhnud (IV)-p nnpphtiwgunud £ §ndujkpuntih 6 nnunpuyht
wnndubphg vhuyg 5-p.

Ujuhum]  Unyuhul] wnjhgbnuwghtt (hquimikph  hkwn
Yndyy ipugnjugnidp pniy sh tnwihu goipu Unk) qubtwnhjught
fudph ppyushup b thnjuwphtby pedusth wyb gnunpuyht winn-
uUny, npp dunwd E sjuydus H(EBLU) wgknnfpudpnud:

V3+ ni V* hnuubpp tnyuwybu punnibwl o YndwEpuwgn-
jugdwt, pun npnud, pwtth np V3 hnbh Ypw npuljui thgph juwnnt-
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pintup wdkbudbst E, b hwdwywnwujwbwpwup wnwyt) nidhn |
wpunwhwjnyws hquunh bEjnpuununhl] thnpugnkgnipniiin
JEunpniwlwt wwnndh hbwn, V3+-n Juuunhnidh junhnuwght
dukphg (VO3, VO**, V3* | 1 V**) wikliunidtn Yndy kpuwgnyug-
unnt Lk Zwnljuwbu hnbwhtt  hnjowqpbgnipmniip wowyby
hwdwh Juplnp gtp nith poy) ot Uhohtt nupwntiph hqunutpng
wnwewgud Yndykpuibph juynitimpjut dke: Ytw Jhpupbpnid
twl wnjhpktnwuwnught (hquunutph htn V3-h Yndwkpuubkpht:
Jutuwnhnwd (III)-p, h mwuppkpnipnit qutwughnud (V)-h b IV)-h,
ynnpphtwuguting Hy(EBRU) Ykgunkinuyghti thquinn, oguwgnp-
smud E npu popnp pninpuyght htwpuynpmpymiabbkpp wpwewghh-
1ny [V(EBRU)] nipwthunnuyh Yndyy tpu.

V3-h nuykpuntiwnh juyniunipiniip bwybu pupdn k, pult
V4 m V3* ndubpuntwwnibphin: Quuywué V3+-p nidhn Jtpw-
Jutqups L, 43 opupnugdmt wunmhfwbip npu wnwewgpus wdnip
Yndyy iputtbpnid Juynibwbnid £, b wju dhing yuownyuiws Ju-
twnhnd (III)-h htwn Jupbh £ wohiunby unyuhuly opuyghtt dhow-
Juypnid wnwig Jubwunhmuh opuhnugdutt wunhdwh bufju
thnthnjunipjut:

Juuwnhnd (III)-h Yndwkpu dhugmpnitutpp hwdbdwnw-
pup g kb nundbwuhpdws: Opplwl  Gjwpugpdus bl
(UU)[VC204]3, K3[V(CN)e], (UU)[V(NCS)s], (UU)[VFs] b wyjix:
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Uwnwgyk] tu MV(SO4)2 + 12H20 (M = NH¢, Rb*, Cs b TI*) punu-
npnipjudp  dwbnipwljugny ohpkp, npntp puulwuht ks
hunnipnitutph dwdwtwl Juynit Eu onh pedwsih wqpignipjut
hwunbw:

Jubwunhnd (II)-h hwdwp gpuyhtt (nusnyputpnhg whtn Jhdw-
jnud whgwngus Eu (UU)2S04 » VSO4 + 6H20 pununpnipjudp
dwinuywljwugnyu Ypjuwhh wntp, npnup hwdbdwwnwpwp nddw-
punysd L b opuhnugdwt hwunty wykih uynit kb, put VSOs
nH20-p: Bupwnpymd k, np opuyhtt misnypubpnid gnmipinil
niukt V#*-h wghnhjugbnntwwnbbp, vwuyit whun Jhdwlnud
npuig wigwindwl thopdkpp hwigkgunud Eu V#-h opuhnugdwin
V3-h: Opuhnuykpujuiqudwt wnkuwilynithg (V#-h thnpp 1hgp,
UkS owinwyhn) dhwbiqudwyt yuynit ku hhnpnihqh hwnbw:

Uhnphnid (IV)-h nt mwtnnuy (IV)-h Yndwkputkpp phs Eu
niunidtwuhpjws ppuig opuhnuybtpuljutiqdwt wuljuynitine-
Pjul yuwndwnny:
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6-1} VUELD SULTECD UNUNLELU
UbUsNkE3NPLLENT

6-n fudph mwppbpp wpwewgunid L puquuphy Yndutpu
dhwgnipniutbp: €pndh §nduybpu dhwgnipnitibpp hwjnth
upw pnjnp opuhnugdwt wunhdwuubph hwdwp (0-hg dhtsh +6),
pln npnud ppodp () wwppbpulwl hwdwlwpgh wwppkph
owppnid wdktwnidbn Ynduykipumgnyugunnutphg dklt k: Fpub
tywunnud Eu Cr¥*-h thnpp swthbpl 1 pupdp wpynitiwpun
hgpn. hitsny wupdutwgnpdus b e jhqubin Gugh Bbyupu-
nwwnhly punuonhsp: £pnd (II0)-p pugmbwy £ gnpstwljutinud
hwjintih pnjnp jhqutnubph htin wnwewgubint Yndyykpu vhwugnt-
pntuttn: Ywhidws (hquunubph pnunpuljgbynnpughtt nidhg,
npubg EpYpuswhmpnihg, «huhynipmithgs (wuptpl pub-
nugdwl nmibwlnipinitihg), juyniimpinithg nt phtnunnipne-
tthg wypwhuh Ynuuykpu Uhugmpniutph wdpmpniut ne jo-
miunipjut hwunwwnnibubpp hnpoynud Eu own juyt vwhdwi-
ubipnud:

Unynpwpwp Yndubkpuughtt dhwgnipnitubpnid Cr (III)-h
ynnpphtiwgdwt phyp hwjwuwp k 6-h, hull Ynnpphttugdwt pug-
dwthunp mpwbhun £ Jwd hpup dhwugws nLIaulhhumhp‘
Cr3[CrFs], Rb2[CrF5], Cr3[Cr2Cls]: [Cr2Cls]* hnunid [CrCls] nipw-
thuntpp Uhwgws kb pighwinp Ynnny, wyuhuph' ppndh bpkp
wwnndubpp  Judppwluyhtt tw:  Upgnibwpup  dwquhuwlub
Undbkunh wpdtpp (3,77 d.p) Jyuymd b tpkp sqnyquynpqus
EEjupnuubph wnjuynipjut dwuhte

Lnpnuh (III) [Cr(OH2)s]*-h mygwhnuiip ywpunwnhp quynid
Eu opuyhtt (nudnypubpnud, npukn, npuybu jubnt, hpuljubwg-
Ynud Eb Yndybpuwgnyugdwt pbwlghwubkpp: Ugdulnduytpu-
Ukpp hhnpnihqh gnpépupwgubph Wwpnwnhp dwubmyhgubp b,
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husp puppugunid E ppnd (III)-h phthwi: Lnisnyputpnid hhnpn-
1hqh nt ndykpumgnjugdwt gnpdpupwgubpn, punn knipjub, qni-
quijgjws Lu, pwuh np wju jud uwyb nidhn phbknwgunnh(uyu
ntypnid Cr¥* hnuh) wqpbkgnipjut nwl oph hhnpnjhnhy dinpdw-
tp twhunpymu t oph dnjklniukph Ynnpyhliugnidp’ [Cr(OH2)sP
htpuwwljjuhnutitph wnwewgniup:

[Cr(OH2)s]** nipwithunn hkpuwwlw hnup gpwyjhtt |nidniype-
ubpp ukpynud E dwinipwlugnyt, dhtiingt dudwbwl Cr (III)-h
hswbu pmpbnuljub, wjtybu b médws wnbph dby ownn L
hhnpuunwugdws dhwugmpnititp, npnup tkpiws bu Jubwg
gnyuny: Uwubwynpuwbu Jupkih £ unwbw) pinpuwghtt ppndh
htpuwhpypuinp unniguspny  hpwphg  wwpppynn - Eplne
Juwbwswgnyt Abwthnjunipjnii:

buswytu oyt k, ppod (III)-p wnwewgunid k Ynduykpuwhte
dhwgmipniuitbp gnpstwlwunpkt pnjnp hwjnth (hquunukph,
wyn pl{nuf‘ twl wdnuhwyh htwn: Ujuytu, [Cr(NHs)s** wdlhwljuan-
ukph Jud thnthnpwlwb pununpnipjudp (Quhiduws wqnuiyne-
ptph Unjuyhtt hwpwpkpmpnithg) [Cr(OH)s«(NHs)x]36* wjwupnt-
twlnn dwunipwlwugnyu jnwsnyputph wnwowgnidp yuwndwn k
upw, np wnkph gpuyhtt nwdnyputnhg ppod (II)-p wdntthwlny
Cr(OH)s3 * ag-h wwkupny 1nhy stuwnh:

Zbwmwpnpphp $hqhjujut hwnljmpiniuiubpny £ odndws Ju-
1hnwh tropuwjuwn ppndwwn (ID)-p (Ks[Cr(C204)3] + nH20), npp
wnwowlmu E Ywhnwdh btpyppndwinh (opuhnhy) U fuwjhnuwdh
opuwjwnh(Ytpuluiquhy) m pppeugjupplh (jhquun) thnpiwg-
nhgnipjut dudwtiwl.

K2Cr207 + 2K2C204 + 7H2C204 = 2K3[Cr(C204)3] + 7H20 + 6CO2:

Pmiptnujut  K3[Cr(C204)3]-ht  punpny Lt wknjupnhqup
(gnytth thnthnfumpinitp jupdpphg dptsh jubwy). wihgnunpny
poiptnutph  hwwnynipniup uyghwwl nyuh wwly wwppbp
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nunnipibiiipny (ophtwl whghng nt winpunwpdnng |nguh
wnul)) nputp phinnwpllnt dudwbwl nibbuw) wuppbp gniyukp:

Cr (IIT)-h Ynuujtpuuyhtt Uhwgnipini £ bl opunmghununp
([CrsO(CH3COO)s(H20)3] + CHsCOO + nH20), nph Juwwhnuh Jke
[OCr3] Enwlljjutt jnipwpwtsnip Ynnh Epuytpny nbnunpjus ku
tpynt udpgwuyhtt wgkinwwnughtt padpbp, puly gph nipw-
pwlgnip Uniklny Ynnpphtwgmd E ppndh wnndubphg dtlh
ynnuhg: Upughuny ppdwsth YEinpniwlwi wnndikphg, snpu
CH3COO- hudptiph snpu ppydwstughtt wnndutphg nt opph uUngk-
nih ppywsth winnuhg juquyws k ppndh (1) Epkp wnndubphg
jnipwpwisiniph nipwithui opowujung:

£nnuh (III) Ynduykpuwghtt Uhwgnipiniiubpnhg gnpstwljuin-
pku htwnwppphp E dhtglh 200 C rnwpwgubihu gunnn tpkp Jb-
guunuu jubjuinughtt oqul wwpnitwlnn wnphuwgbnhjugtnn-
twwnp (Cr(AeAe)s).

CH;
Cr’* pntp pmpop dbwynpymd £ ppkuhg phy wnujunus
pRrYwstuyhtt nipwithunn ukpuyugung Ynnpphttwgdwt puquw-
thuw:
£npnuh wykih pupdp opupnugdwtt wunmhdwbbnh Yndutp-
uwjhtt dhugnipjniuubpp wuljwu Juynit Bu b wypwt ) puquu-
quit sk, hiywtu Cr (III)-h Yndu ipuuwyhtt Uhwgnipniuubpn:
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Zujnth kb, ophtiwly, $unphnuyhtt Yndukpubpp (Cs[Cr'VFs,
Cs2[CrVFs] U pwwnn Junbwdwénis  Cs[CrVFe])-p: Lpnd  (VI)-h
nuyy bpumgnjugdwiip puiqupnid Eu ny dhuyt tpw nidtn opuh-
nhy hwnlinipniuubpp (pwwn (hquinubp opuhnuinid ku), wyl
upw htwn hwdwpdbpnptt juwydws ppdwsuh wwnndubpny Cr
(VI)-h Eypwbwgnidp, ophtiwl CrO; pnumd ppYwdth snpu
wunndubpp: Lhquupttph hwdwp nddup £ hwnppwhwpt), pun
tmpjul, «udkiwhgnps |hquinibphg Ubhp pplwsih dpgul-
gnipjntiup, b nnmipu Unk) tput ppondh Ynnpphttwgdwt ninpunhg:

2pnd (II)-p hwdbkdwwnwpwp thnpp (hgph nt Ukd swihbkph
wwwndwnny pny] §ndwpuugnjugung b Uuljugt uybt wnwgwg-
unud E ptyybu Junhnbught, wbwbu b wuhnbughtt Ynduybp-
uughlt Jhwugnipmniutubp: Ywwnpntughtt Yndujkpuuyhtt dhwgne-
pintutiiph ophttmjubp fupny Gt hwighuwbw) pupdpuyhtiught
[Cr(dipy)2(H20)2]C1 gwspuwyhtiught (2 sqnuyqus  Ekjwpni)
[Cr(dipy)s]Br2 + 4H20 Ynuuykpulbpp, hulj wihntuwghth ophiwl
pupdpuyhtiughtt (UU)[CrXs] Ynduykputkpp, npnugnid wihnb-
ubkpp punhwinip Ynnkpny [CrXs] nipwthuwnbph pnpwtbp Eu b
guspuyhughti’ Ke{Cr(CN)s] « 2H20:

£pnuh (II)-h Yndy kpumgnjugnidp pupguund t dhtsh ppnd
(III) npw opuhnugdwt Wuwnmdwnny:

£pnuh Jhdwljp [Cr(CO)] Ywppnuhnid hwdwwwnwupiw-
unud £ jEunpnbwluwt wnndh qpoyuljut opupnugdwn wunhgw-
uhl: Uwljuyt nktwnghtwk Eyunpntughtt uybklnpnulnuhugh tnu-
twp wyn vhugnipjut dke ppnth wnndh ypw gputigmd k qquuph
npulut 1hgp, npp unyuhull wybth pwpdp L, putt Cr203-nid nt
[Cr(OH2)s]Cls-n1d ppnuh winnuh Ypuw: Uyuwhuny Juppnuhjnid Cr
- CO phthwljut juwp vhududwiwl wupnitbwlnd £ hntughte
nt hudwpdtpught tkpnpnud, ply npmd” gkpuljpenud E Ekupn-
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tughtt jpnmipjutt mbknupwpd ppnuhg wspwsuh opuhnh Ypw
(m-punhquyhtt thnjowgntgnipemnih):

NMupqugnyu [Cr(CO)s] Yuppnuhihg pugh unnwugdus L ppn-
Uuh wuhntwjhtt Yndwykputip, npnup npybu jhqutn wwpni-
twlynud Eu CO" Naz[Cr(CO)s], Naz[Cr2(CO)1w0], husytiu twl juwnp
{pquinuyhtt  Yndubpukp,  opptwl]  [Cr(CO)s(CsHs)]
K2[Cr(CO)«(CN)2]:

Unjhppkut mu dmdpwdp Yndwbpuuyghtt vhwugnipiniinbp
wnwywgunid ku pnjnp opuhnugdwt wunpfwnttpmid (0-hg +6):

Undwkpultbph pununpmipju Ukp MoV-t n1 WV-p, npujtiu
Juint, dnumd tu [(Mo, W), Oné%] opunjudplkph wnkupny: Ujy-
whuh udpkp Yub T-Yndykpuitbpmy, ophtiwyy [ - CsHs)MoO2Ca],
husytu twl Nag(MoOs)2EGLU] « 8H20 mbkuwljh Ynduyjkpuntiw-
nnwd, nph Jupnigyuspp wuwwnitpymd £ hknbju; gswyun-

tpny. .
O, O O, O

()—PMO*—N——CH_,—ClIEWN\'—P/L\VI'U\4'—O
()/ \o/ O O

Npny YndwEpuuyhtt hugmpeniuubpnid opunpudpkpp opun-
Judpowlny vhwynpdws ki tplswthubipnud:

Uyuuhuny anjhul] Ynuuy puntiuniibph tdwi wdkiwhgnp
wnhgbttnuinuwghtt jhquunubkpny sh hwennymd wdpnnonyht
pwiink] uUnjpppuwnttphtt b Ynidpwdwnutphtt puinpny Mo-h nt
W-h Juup ppywsih htwn: zkmbwpwup MoV-h nt WV-h ndy-
(Epumgnjugdwt wnwbdbwhwinlnipnitt uyt £, np Yndyykpup
pununpnipjub Uke dintmud kb ny pk Mo b We*, wy) [Mo O3] Juud
[WO2'] opunjunhnubitpp, tnyhull MoOs nt WOs wlhhnphr-

ubpp:
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Opunjuwunhntubpnid (Juud opunwthnuitbpnid) Mo-ht nt W-
hu opowyunnn ppYwsuh wwnndutph pyh wuluwubnt swhny,
wjuhtip' Mo-h b W-h opuhjuguwl wunhgwith thnppubugny
npuig Yndyipumgnyugung hwnlnipniip wdnd k, pwuth np
wju nhypnid Ukswtnid tu Mo-h nt W-h wnndubkph ypw gpuljut
wpnii]tn (hgpp, twlb (Mo,W) - {hquity juwh hnuyht pu-
nunppsp: Uy yuwndwnny Jupbih b Eipunpt;, np wownby ju-
it Yihuk Mo™ nt W ndug kputibpp: Uwljuyyn Mo™-h &t WH-h
(htyytu twl Mo-h n1 W-h +6-hg wulwu opuhnugdwl wuwnh-
Swuny wy] Yyh&wlubtpp) Jhdwlp opuhnuybkpwlumigudwi wnk-
uwilymihg wiuymit E Pwgh wyy  wyy  Junhnbbbpm]
Ynuyy Eputibph hwlnudp hhppnihqh tjundwdp wdnd t:

Unihpptith ot Ynpdpwdh vnwppbp opuhnugdwt wunh&wi-
utpny Yndwkpuwghtt Thwugnipiniiubphg whwnp k ok hwyngkuh-
nuhtt Yndukputikpp, npnugnid YEunpntwlwt hnuh Ynnpnh-
twgdwl phyp hwjuwuwp t ppnudh Ynnpphttwgdwt pydhtt jud gb-
puquigmu b uyl, ophtwl Rb[MVF7], Ko[MViFs], Ks[MVFs],
Ko[MVCle], Ks[M/Cls] b wypt: fpndp hudbdwn nnpphugdwib
pUYEph pwpdp wpdbpubpp wuydwbwynpjws bt Mo-h & W-h
wwnndutph wykh Uks swthubpny:

Unuyj kpuwgnjugnudp tjuwinbjhnpkt junmibwugunud £ Mo-p
b W-p +4 b +5 opuhnuguwlt wmunhdwtbpnud: Ujuwbu, uhtiphq-
Jwd nit nuuntdbwuhpjwsé Lu oljinughwihnubpp ([Mo'V(CN)s]+ U
[MoV(CN)s]*: Quynit ki twl huwdwywunwupwt $wnnphnught
Ynuyy puibpp, npnip unnwgynid tu hkpuwlwppnuhjutphg ht-
by nkwljghuyny.

[(WMo)(CO)s] + [UUTF + IFs — (UU)([WMo)Fs] + 6CO + HII,

npukn HII-u sjuynibugué wpquuhpttp Gu:
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Zkwnwppphp b np b vnupphpmpinit [Cry"Clol-h” Unphpnbih
(IIT) nv Ynidpwdp (III) tnyuwtdwt punuppmipjudp Ynduybp-
uwhtt dhwgnipiniuibptt niukt wpynibwpup dwqhuwfwb dn-
Uktnh gusp wpdtpubp (718. U. £): Uknwn-dknwny juwyh wnfw-
mipiniup Junibwgumd b pputg wpdbpuwljut Jhdwyp b hwb-
qlgunid kM — M htnwnpnipjub tpwlwluih thnppugdwi’ siu-
jus tpwl, np Mo-h mi W-h wnndubiph swthtpp wdbh ks G, put
ppouhtp: [CrChP-nd Cr — Cr juwh Epupnipmniup haguuwp |
0,310 l, [Mo2CloJ>-n1d Mo — Mo Juwhtip' 0,265 wd, huly [WaCls]3-
nid W — W Juwhtip 0,240 td, hisp swn wbh thnpp b, put wyy-
whuh htipwnpnipniiup dknwunuljub ynpdpudnid (0,280 t):

Mo'™-h Unuwjtkpuwghtt vhugmpnitubpp unynpwpwp uht-
ptgynid Lt Unjhppuwntbph Jkpujuiuqududp (hwdwh BEjnpw-
phuhwljuit): Gpk MoV-h {Jkpwljwuqunulp hpwlwbwgyh wnu-
prYywht dhowduynid, www Junwewbw nisnypht Jupuhp
gniju wnynn [MoCls]* Ynuyyitipup: Gpyphttnunughtt mgnun-nniun-
puyht thquii, ophtwl oppndkuwbtnnpnihtip (phen) U o, of -
nhuyhphnpy (dipy), ukpunistihu unwugynid ku [Mo(phen)s]Cls lint
[Mo(dipy)3]Cls Unuwjtputitp, npnup opupnugdwut tjuundudp
wybjh Juymb tb, pwt Buyht Yndwbpup: Swép opuhnugdwi
wunhdwinid quiynn wwpp-dbtnnwnutph junhnbbtph Jpu
phen-h U dipy-h juynibugnng wqntgnipniup pugunpynd | wyn
1hquunutnh wigbtwyunnpuyht pugnibwlmpjudp: Gl ogriugnps-
Ynud L m-wlgbyinnpuyhtt hwnlnipniuttpny odnjws (hqutin-
ukp, npntg pyht i yunljuunid CO, CN-, NO* b wyjy, muyw udw-
twwnhy wpyniup E ghnynud bwl Mo-h U W-h widkjh gusn (0, +1
b +2) opuhnugdwi wunhd&wuubph Yndubputiph uhbptquui
dudwiwl): Ujuwhbu, unwugymd Eu  K4MoY(CN)s(NO)] U
K[M%(CO)sX] Yynduj iputitpp (X ~hwnght):
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Opuhnugudwtt guép wunhfwtubpnid Mo-h nt W-h Juynt-
twgdw Uk wy) bnubwly £ Mo — Mo jud W = W juwbkpny dhw-
gnipntuikph utnwgnidp:

M - M juuwny Ynduyitipu dhwugnipniuutph pdhtt Bt quwn-
Juunwd Unhppkuh wgbnwwp (Mo (CH3COO):2]2), npp juppntw-
penLubkph wy wewbgpuikph tlwi vinwgymu £ hwdwguinuu-
Jawt i wqnbny Unihpnbih Yuppniprh qpu: Quuyus dnghp-
nkuhtt ny punpny +2 opuhnugiwt wuwnhfwuht YJuppnbw-
penLukph wnkpp Mo-h Juppnpuhjuniibpp, sunn Juynih b
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3NEGANMY UELP SUCTEMP UNUNLELU
UbUsNkE3NPLLENT

Bpln Eubkpgbnhuljut dwjupnpulukph pu 7 wpdtpuyghe
EEjupnuubph wojuynipjut sunphhy 7-pn judph uuppbpp wow-
ouwginid Lt Yndyy ipuuyghtt dhugmpnitikp, npnugnid thnthnju-
Ynud Eu QJhunpnbwlwb wwunnd-jhqutny Juwh wbuowft o
JEunpniwlwt hnuh opuhnugdwt wuwmhdwip: Ujy phupnid
hwdwh Judykpuwugnyugnidp juynittwgunud £ whljuynit wpdt-
puljutt yh&wyp:

Uwtquiht punpny sk npuljut dkjupdtipujhtt yhdwlp, vw-
Juyt hwyintith ki hipumghwn (I) Ynduy bputibpp:

®noh wynmulhuny, Twpnh hwdwhwyjwspny Jud twnphnt-
Uh  wdwjquuny NagMn(CN)s]-h dwuniowlugniyn  hhdtught
nwdnyph Yypw opwsuh dhgwuypnid 22 °C-hg gudp okpudwuinh-
Swunud wmqpbkihu wnwgynud k ghnungupstiugny (nisnyp, nphg
pmipbinutnud £ wigniyyt Nas[Mn(CN)s]-.

3Na4Mn(CN)s] + Al + 4NaOH + 2H>0 = 3Nas[Mn(CN)¢] +
Na[AI(OH)«(Hz20)2]:

Fn1] nuownh thquinubph htn dwhqui (II)-p wnwewgunid k
gwdn juyniumpjudp Yndybpuwghtt hwgnipiniuubp: Ljwwnbh
E, np ghip Bt jpownnid Mn?* hnth nt jhquinh pny) fEjunpuunw-
nhljwlut thnpiwgnkgnipniip b Mo~ hqutin juwnud swn gusp
hudwpdtpuljui ubpyponudp: Uwljuyt Mn®-h §ndwEpuughtt dhw-
gnipinitubnh phip owwn UbS £, b ngputip niukb puwn Yuplinp nkp
dwquuh phthuynmd: Ujuybtu, gnpstwljwinpku pninp onip ww-
pnibwlnng hwdwlupgipnud dwiquup quiynmd t hipuwwlu-
Ynduy kpuh ([Mn(OHz2)s]? duny: Ujn hnup wnlw k opuyhti nidnipe-
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ubkpnud b dnbinwd £ pwn pnipbnuhhgpuntbph pununpnipjut
Uk, ophtiwl] MnSO4 + 7H20, Mn(CIO4): * 6H20:

Npubtu Juint, dntnpEinuunuyght (hquunutph htn Mn®-h
Ynuuy bputibpp niukt gusp Yuyniunipinit, puyg b wytybu hwn-
qhuhnuyhtt Ynduykiputipt (K4MnCls], Cs3[MnBrs], (UU)2[MnCl4]
whowwnyws ki whun Jhdwlnud:

Puwljul k, np puquunkinuwnught Yndyy ipuiipp, npnughg
wykh (uy nuunidbwuhpdws Bu Yndwipunttunubpp b B-tplyk-
nnbunbbkpp, Ununpbunmwwnwyhtt Yndykputibph hwdbdwn wyk-
1h Juyniu Gu:

hjwwnught  Epbnyph  hbkwnbwipny Mn-h Yndutkpup
H4EBRLU]-h htwnn puJuljutthtt fuynit : ZEwwppphp E, np stugws
hwdbdunwlub pupdp Juyniimpjuip §nduybpuntunnibpnud,
npybu jubnt, yuwhywiynud £ jEunpntwlwbt hnth pupdpuyh-
tughtt yhdwlp, b wyn yuwndwnny thquunh htwn juwp Ypod
hntwghtt punype:

Utwnwn-1hquin Juuyh hntught punyph wpwuubtphg dthp,
Jupws (hquunh Epypwswithnipniuhg, Jhunpnuwlwt hnth
Ynnpphtiwgdwb pyh thnthnpunipinitit b Ujungtu, Ephikukpjudht
punuughnunmd  ((Mn(EGRU(H20)]> Mn"-h Unnpphtiwgdwl
phip unynpulut 6-h thnpuwpku 7 Et EGRUS-h ppywduh snpu
wwnndubph nt Eplnt wnnd wgnunh, hywhu twb ttpnnpuught
oph ppYwsuh wwnudh hwpyht: Unnpphtwgdwt pdh wyn «ng
unwinupu» wpdbpp bywtwlnid £ 6-h hwjuwuwp phnwbnnt-
pinitt niitignn EGRLUA-h hpbwjwljwt nipwthunuwyhh hudbdwn
Yndyy ipuph hwdwsuhnipjut (uhdknphw) hotgnid: Twljuyt bpk
lhquunh htwn JEhnpntwlwb hnbth juwyp Ypnd £ aunbh
wunhdwith hwdwpdbpuyhtt punyp, wyw uvhdbnphuyh hokgnid
sh ujuwnynud:
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U4qtih thnpp Ynnpphtigdwt pyny, pwt Jtgu £, Mn®-h dhw-
gnipnibubp unynpupup wnwewtmd tu thquunubph «quhuwb-
owplutphty hwdwyuwnwupjwt: Ophtwly  dwbquih (I)-p 5
ynnpphtiwgdwtt  phy niuh  Eopbtnwwnwihtt - ywnjhwdhubbph
Ynuyy iputibpnid: Uwmjuy 4 Ynnpphtiwugdwt pyny pwnwithutnw-
1ht hwdwsunhnipniuny Yndujbputipp juynit &t dhuytt wyhun
Jhdwynd Yud ny pubnwyhtt (nishsubpny wpwowgus |nidnijpe-
ubpnud:

Uwbquh (II)-h  pwnwbhunughtt  (pupdpuuwhbughi)
Ynuukputibiph ophtiwl ki pwnwhwngbbwdwbqubunnubtp (II)-p
([MnCI¢}*), npnup juynibwinud & wpnwphtt npnpuughtt dbs
suthbipny n1 guén (hgpny Juwnhntubpny:

Uwbquiph (II) gwspuyhtuyhtt Yndukpuubphg wybjh
hwjnuh ku htpumghwindwiqubwwn (II)-p ((Mn(CN)e]*), twl
1hquinutnh dh dwup wyn hntinwd wybih nidkn nquownh thqutnuk-
pny (ophtwy NO) wkquijwdwh wpquupplbpp:

Uhuytt nidtn nuownp jhquunubpnid Mn!™-h guspuwyhtught
Jhdwljh juynitwgnidp pugunpynid b upwinyg, np Mo%*-hnth
owwn Juynil, Jhuny swih jpugus 3d5 punuiph LEjnpnuutph
qnyquynpiwt hwdwp wwhwigynid E Eukpghugh own Uks Swau
(285 yQ/Iny):

Uwtquih (III)-p wydbih nmdtn Yndykpuwgnyugung k, put
Mn (IT)-p:

Mn!!-h nduykputibph uhtipkqp, npuybu fuinb, hpwlwbwg-
Unud L hwdwyuwwnwujuwt hquunh wnfuwjnipjudp jujhnudh
whpdwiquiwnny Mn"-h opuhnugdudp: Ujuwbtu, Juwjhnidh
Enopuwyjuunndwiiquuiunh (III) uhipbkquut dudwbuwy twh jw-
1hnidh whpdwbhqutnp ppployuppyny YEpulwiqunid Eu dhigh
Mn!, wjunthtnl’ wnunwony msnypp hhutuyiwghkinig htwn,

136



wunhfwbwpwp whun KMnOs wykjugubkiny Mnf-p, opuhnuunid
E Mn™-h.

KMnO:4 + 5C2H204 + K2CO3 + 10H20 =
= K3[Mn(C204)3] * 3H20 + 5COz2 + 12H20:

Uoyws Yndwtpuh Unig Jupdpuwdwinipwlugniy pnipkn-
utipp Upnipjut Uke 20 °C-nid Juynit b Epljup dudwbiwly: Cwn
unup (nusnypubpnd gpu jupdpudwintywlugnyt tputgp by
opuwjwnuyhll |hquinp wtpwppnpkt oph tplnt dnjkynyubpny
thnjuwphuybjnt hknbwipny npuntmd k ghniugupstwgnyi, hsp
Ynuyy tipup swipdnittiwlnipjut Yyuynipniuh k.

[Mn(C204)3]3 + 2H20 (—5 [Mn(C204)2 « (H20)2] + C2 o2-:

Mn™-h Undujkpu dhwgnipmnitibpp pwpdpuwhtughtt B,
npyku juint, nputp mpwihunuyght b

Puyg b wyjtiybu hwjnth Ea b Mn (III)-h gwspuyhtiughte
nduy kpu vhwugnipiniiubp, ophtiwly® Ks[Mn(CN)e]-p, npp wjupni-
twynud E nipwihunnughtt hbkpuughwindwbqubiun  whnbp:
Uhuyt CN-h twdwt hqnp (hquunh htwn Yndyjtpuwgnyugnidp
Jupny b thnjuhwnnigh) Mn™-h 3d wipdtpuljut Ljklwnpnuutph
gqnuyquynpdwtt  Eubpghugh swjuubpp: FEpqusd Ynduybpuwght
Uhugnipymip Yupkih E uinwbwg K{Mn(CN)e]-p onh ppiwsuny
opuhnpugtiiny jwd MnCOs-h & KCN-h juwntunipgh ypu H202-ny
wqnpbny:

PBpyuyht dhpwjuypnid whljuynit dwbquth +3 opuhnugdu
wunhdwh juynibmgdwip hwutnd Eu MFs-nuid b (UU)[MnF4],
(UU)2[MnFs] ni (UU)s[MnFs] §nuwtputitpnid: Unwugjus L twlb
(UU)2[MnCI5] n1 (UU)3[MnCle] Ynuwytpuuyptr ppnphntkpn.

KMnOs+ + 8HCI + 2KCl = K3[MnCle] + 2CI2 + 4H20:
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Umuyhuny  wwppuswthwlwub - ppodhguyghi ne jnghnught
Ynuyy ipuibp gnjnipinit sniubku: I b Br hnutkpt nmidtn opuhnghy
wqnlgnipiniu niikgnn Mn3-hnth htn withwdwwntnbih Gu:

Uwbquuph (III)-p juynibwind £ twb dwpowbtwlupdhp
gtiqhnudh dwbquiughtt pnipinuyhtt ohpnd (CsMn(SO4)2 + 12H20),
npp hupynid £ 40 °C-nud, huly 9nip wn]bjugikihu hhnpoghqnud £
wnwewgutjny Mn20s *+ XH20:

Onppuphy Lt dmbuquuh (IV) Ynduybputbpp: Unwugdus tu
Uhwylt puinphnwiht, pinphwihtt oo ghwthnuyhte Yndw) kpulikpp:
Quynit Bb pynipinujut ywEpnpuunitpp ((GU)[MnIOs)):

Skhukghmidh Yndukpu dhwgnipnibibpp phy G niunud-
twuppyws, hull rpkuhnulp wpwowgumu bt Yndujkputikp opuh-
nugiwt wunhfwutbph wykih juyt opowbiwlnid, put Unjhpyk-
up: Ujuybu, dunnphnuyphtt Ynduybpuutp uvnwugjws tu +4-hg +7
opuhnugdwi pnnp wunhfwttbph hwdwp (K[ReFs], Ko[ReFs],
K[ReF7] i K[ReFs]):

FEuhndp wpwowgmd £ ghwbhnujhtt  Ynduykpulikp
(K2[Re(CN)s], K3[Re(CN)s] U wyj): Fwugh u1]I}‘ nkuhnidh hwdwp
(npnp nhypbkpmud twh nkjuikghnidh) punpny Gu Uhwgnipiniuubp,
npnug Ynnpphtmgdwt nnpunh ke hwngkhn nt ghwthn hnb-
utinhg pugh dnunwd ku twl opuhn-hnuukp:

Uwtquih Yndutpuughtt vhugnipmniuubpp ogunugnpsynid
kb npwbu Juwnwhquunnplibp, ophtiwl dwhquih (11) B kplyk-
wnntwnitpp ynjhdkpugdwt gnpépupwugh Junwhquunnptbp G
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8-10-/} hULE P SULTEMP UNUNLEBLUUSPU
UbUsNkE3NPLLENT

Cpjwph  tojuih  wwppbph Yodyitpy  Jhugmpymubkpp
(WU): Uy wwppbpp, (hukm] wignidugh wwppbp, nhuhly
Ynuyy Epumgnjugunnubp ki

N3 1hndht dbwynpus d-EEjupntwhtt Bupudwljupgulh
wnluwynipniup htwpwynp £ ngupdind JEbnpnuwjuwi wnndh
hswbku gwspuuihttught, wytwybu k) pupdpuuhttughtt Jhdwljukpp,
htnbwpwp YU-Ukpp Jupnn G (hik W uhpninpuugpl, u wp-
nunnpinught: Pugh wyn, M3 nit M?* Juunhnbbkph thopp suth-
ubpp odwluynid ku YEtwnpnuwlwt hnbutbkph b jhquunubph
Uhol pudujutht wdnip hnttwluwt juuyh wnwewgdwup (hnt-
hntughtt n1 hnu-nhwynjwhtt thnjowqptgnipmni): Uju wdbup (h-
quunubph puquuquinipyut htn dkjunkn Uninghtnwnwght,
puquunpktnunughl, pny) ot nidkn ngupwnh b wyjt) httwpunp £
nupdumd  gnpstwljuinpbt whuwhdwtwthwl pdny wwppbp
punuppmpjudp b hwnlnipnibutpnyg 9U-h uhpbqp:

Epluph kojuljh wwppbpp wpwewgind ka Juymt YU-ubkp
qunutny M(II) nu M(IIT) wpdbpwjhtt Jhwljubpnid: GU-h wnw-
owgniup Juynibiugnid k phs Juynit opuhnugdwt wunmhgwuik-
poud vhwgnipyniuubpp (+2 tpuph hwdwp, +3 Ynpupinh b thikh
hwdwnp):

+2 opuhnugiwt wunhwiny YU-Lpp: M(II) Yndwkpukph
hwdwp, npytu juinb, punpny Eu 4 b 6 Ynnpphtwgdwt pytpp
(4f@): U = 6-h nhypmd Ynnpphttwgdwn puquuthun k nipw-
thunp jud punwilmt kpypnipgp (wnudunus mpwithun):
4e = 4 Yndukputibiph hwdwp, npnip wnwewgh) ku pny nuonp
1hquunutpny, Ynnpphtwgdwt puqiuithuntt mth pwnwihun
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huwdwswithnipni (wy) ny phk pwnwlniuh, husp punpny k nidhn
nuownh (hquunutpny YU-ukph hwdwp):

SYju hwdwswihwlut pununpnipjut Uhbtinyt jhquunubph
htinn pwpdpuyhtiughtt YndyEpuikph hwdwp Fe-hg Ni-ht1 wtig-
dwt dudwbwl nbnh E niukund Yndyybpuibph phpdnphiudh-
Juut juynitimpjut ws: T pugunpynid E wuppbpnipniind
Uhwwnbkuwl] thgpuynpyws hnukph d-ELEjnpnuutph wéng:

Updtpufut  Juybph  Enwbwyh  ghppiphg  dhwinbuwy
Ynuyy ipuitph dnwn Fe-hg Ni' wtgubjhu wtwp £ wdh ny vhuyh
ptpUnphtwdhuut, wy twb Yhubnhjuuwt juniunipmniap
(hukpwnnipiniup), stuywd pnnp wpuwphtt opphniwyuyhtt Yndw-
(Eputtkpp, npnup 3d-dwjuppulh Yypw niukt snpuhg (Epluph
hwdwp) dhtgh Epynt (thykh hwdwp) sqpnyquynpdus kEjunpnt-
utp, ywhwp k dtwb wijuyni: Unjkhnyuwyhtt opphiwubtph tinu-
twljh nbuwblymuhg wn Yndukputkph wuljuyniunipniup pw-
guinpnid £ thiuptiging opphinwyitph Jpu sqnyqjwd tjEjunpnt-
ubph woluwmpjudp: Ppnp, ophtiwl, wuUnthwluwjhtt Ynduytpu-
utiph ((M(NHs)s]**) otipduyhtt Juynitinipeiniuh n1 hhnpnjhqh hw-
nby Juyniunipyniip wdmd tu pluphg thyk;: Ujuybu, wbenip
wuydwibbpnud winugyws [Fe(NHs)s]*-p phy uynit k, hulj opny
wljupuppnpbi puypuyynid L.

[Fe(NHs3)6]?** + 6H20 = Fe(OH)2 + 4NH3- H20 + 2NHy+*:

Ujtu nhypnud, tpp Ynpwpnh Yndwykipup Jupkh £ unnwbug
wUntihwl nt undntthnudh wnh wkignil] wwpniwlng opuyghtn ni-
dnypnid, hulj opuyht jmsnypenid uhykh tdwt Yndutpup uhb-
phgbnt hwdwp unyuhul sh wwhwieynid wunuhmuh wnh
wkgnily:

M?-h uUnunphunnwnuwghtt (hquunubph hbkn wnwewgpus
pupdpuyhtiyht mpwihunuhtt Yndwkpuitbphtt Eu yunjw-
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unud [M(H20)6)?* wjwhntubkpp, hwyngkuhn hnbukpnyg 9U-ukpp,
ophuly (UU)2[FeF4], hisuyjbu ul (UU)4[M(NCS)s] nnnuithruihly
Ynudyy Eputkpp:

Puquuntinunuhtt (hquunubtpng nipwhunuhtt Yndw-
1Eputikp G, ophtiwmy, Ynpwjnh b thikh YndyEpuntiwnitpt nt
B-tpyytwnnuwnttpp: Gpywph I)-p puquupbkutnuwnuwght 1h-
quunubtpny YndwEpuubpnid wuuwynit k, pwih np onh ppyws-
tny nt opny wpwq opuhnuibinid £ whghting phpunphtwdhynpki
Juyniu Fe™ QU-uknh:

B-tpYyknntunntibphg  wupqugqnuybikpp wghwnpjugtnn-
twwnbbpp, opuyghtt ndnyphg tuwnnid Lu [M(AcAc)2 + 2H20]
nipwihun Jurnigusépny pmipbnuhhppunttph wbkupny: Uy
dhwgmpnitttpp, hsybu twb [M(AcAc)l] pununpnipjudp
nipwithun Yndwitpulikpp, npuntn L = dipy (2,2-tpyuhppnhy) b
phen (1,10-bLuwilnnpnihtl) nikt jubjuwnwhtt jupnmigqusp nu
Juynit &b, dwubwynpuwbu npnowlh okpdwumpfwutbpnid (
~200 °C) pugnmitiwml] Eu Juyninidnd gugbynt, hugp poy) £ wnwhu
npup oquumuqnpsty, Ynpwjnh nt uthljkh pwetnippubpp pudwily
surthuwpwdwidwi gugdwb knuuwyny:

B npuownh thquinutpny wpwowgus punwthunuht Ju-
nniguspny puwpdpuyhtiughtt punwhwingkuhnuyhtt Yndwytpu-
Ubp ki (UU)2[FeCle], (UU)2[CoXs] (X = F, Cl b Br), huswhu tul’
(UU)2[NiBrs]: Zwpntih kit twl Epljuiph nt Ynpupinh 9U-ukp, npnup
yupnibwlnid ki punwihun pnpwthn whnt [M(NCS)4]?:

Mdtn nwowh thquunubpp pny) quonh jhquigubph wdw
M?+ hnuutph htnn wpwewgunid tu JEunpnbwjut wnndh nwp-
pbp Ue-tpny Yndwbpuitkp: Ujuytu, juy hwjnuh Eu hkpuughw-
tnpbownbibp (II) (bwjuhtt wiquinidp $honghwbihy): Ipubp
wupniiwmy i [Fe(CN)sl* wihnl, wyy pynd twl wpyui
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ntnht wnp (K¢Fe(CN)e]-3H20) ni hipumghwiinbkpljupughtt penLt
(H4Fe(CN)s)):

Upjut nknhtt wnp gpmud ju jnidynn, phljughtjhu puijpuy-
yYnn ghnht poipbnujut ynipe k.

0
Ka[Fe(CN)s] — 4KCN + FeCa + Na:

PBpuyht nisnyputpnid htpuwghwiundtnun (II) hnup sh
puypuyynid, wy thnputmldwt nbwyghugh punphhy thnpuwpy-
Unid £ hwdwyuinuujuwt ppyh’

[Fe(CN)s]* + 4H* = H4[Fe(CN)s]:

ZEpuwghwimbkplupuyht peott wignyt pniptnuyht ymp k,
opuyhlt (nudnypnwd gnigupbpnid  puduljutthtt nidtn ppduyht
hwwnlnipniubp: [Fe(CN)e]* wihnup wnwpplp Juwnhnubkph htn
wpwowginid £ Juwn misynn dhwgnipjniiitpn (Baz[Fe(CN)s],
K2Ca[Fe(CN)s] b wy):

Lowdnyputipnd Fe?* hnuh htinn thhnjuwgptignipjut dudwbwy
tunnud k KoFe[Fe(CN)e]-h uyhwnwl] tunywsdp, hulj Fe3 hnuikph
htn «plinjhlyub jwedupnh» Juuynyn tunyusp: Opuhnhsitph
wqntignipjudp wpjut ghnht wyp npwplynd Ewuppob jupdhp
wnh.

2K4[Fe(CN)e] + Cl2= 2K3[Fe(CN)s] + 2KCl:

[Fe(CN)4+]* hnup gudpuwhtiught, Yhukwnhlnpku hukpun £ (wi-
gnpénilyw), wyn wwwndweny nuunun b Eupuplynud hpntwthn-
Juwtwlynipjui.

[Fe(CN)s]* + H20 2 [Fe(CN)5(H20)]*-+ CN-:

Upjwtt ninhtt wnh Jhubnhjuwut hukpunnipmpiup ngpu ns
pntuwynp (hubknt qjluwynp yuwndwnh k:
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Updbpught uwwbkph btnwbwyh nbuwbymniuhg Ynduytpuh
hutpunnmpiniup pugunpynud k itpwuting, np g tkpopphwnwjuyht
guspuyhtiught £ (Ghubknhjujut Junitunipniup guydwbwynp-
Jwsd k wquun 3d-opphwnwjutph puguluwmpjudp, hisybu twb
JEunpniwlwt wnndh 3d-opphwwutph gusp kukpghuwyny. wyn
opphniwubpp oginugnpdynid tu Yndwy kpuh ytg d?sp? hhpphnw-
1ht opphiwjikiph wnwewgdw hwdwp): MbEwp k ok, np Fel-h
ds-Litjupnuwhtt Jupnigquspp pupbbyuwuwn b (owunhdwy)
nipwlhutnughtt  tkpnnpuughtt Yndwbputiph  wnwewgdw

hwdwnp.

3d 4s

‘Tl‘TilTilxx‘xx‘ ‘xx‘ ‘xx‘xx‘xx‘
d?sp? hhpphnwugnid

Lwpnpuunnphuynid wpjul nnhtt wyp wnwgdmd b Fell-h

wnbph nwdnyph Ypu wunhfwuwpwp Juhnidh ghwithy wyk-
Jugilny, pin npmud’ twe wheundmu t Fe(CN)2-h nhniwgnyh
tunywsdp.

Fe?*+ 2CN-= Fe(CN)a,
htunn bundwsdpp nidynid k «bunbigingh» wbjgniynud.
Fe(CN)2+ 4KCN = K4[Fe(CN)s]:

Lowdnyph gninpohugdut jud uvunkgdwt dudwtwly pjnipt-
nuinid k K4[Fe(CN)s] * 3H20 pyniptinuhhnpunp:

Unpuyunn (II)-p ghwihy phnth htkn wpwowgumd E juynid,
wpuuwpht nppund punwwhjudnthnidh juwnhntnyg pymipk-
nuiui Ynduytpu ((ReN)3[Co(CN)s]), npntin wuhnup punwilnil
poing E (YEtnpnuwwbh winndh 96 = 5):
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Uhykh (II) U@ = 4 gwdpuyhtughtt Ynduykputiiph hwdwnp,
ophtiuly (UU)2[Ni(CN)4], unun]ty pinpny t punwlniuught hundw-
gnpéuljgniup:

‘Uhltih (II) pninp pwnwlniuwghtt Yndwyiputibipt niukt nbn-
twupuhp-Juppugnyt Epuig b ghwudwgubnhl B dEpohtu
gnyg b wmwjhu sqnuyqus EEjupnuubph puguluynipniup, wy-
uhlipll’ npuitp gwdpuuhliughl, swwn Juynt YE-ukp ki Lwnw-
Yniuwghtt (quépuuhtiwghtt phwdwquhuwlut) Yndwkpup Uk wyg
ophtiuy k uplylih (1) Eplydtphigihopupiunp jud kphwgtnh-
1Epyopupdunnp.

H,C 07-.HO
2 N \ _CH,
C=N yor N—G
(l Joa Nl)' =, '
-—N N==C
7 \ / A
H,C OH--. O~ Ncu

Uoyws Yndykpult wnwyhtt whquud uhpkqyl kL. U. 2ni-
quth 4nnuhg: Lhkh Eputphigihopuptunh uipihp (nup jni-
snyputpnid Jupdhp gnitwynpnid) bundusph unugdwb «2nt-
qulh ntwlghwmi» =N-OH pdpwynpnidutpnid Epldbkphiqihop-
uhuh wpnuntp NiZ* hntiny thnpowbwuljdwt dke E: ‘Uhlkih Gpldk-
phigihopuhdmnh pwn gudp |niskihnipiniup opnid oquuuugnnps-
nud L wyp dbnwunh npuljulub m pwbhwlulwb npnpdwib
hwdwn:

Uks twwbwlnipmnih nith bEpluph bejulh  wwppbph
ynuyipumgnjugnidp  YEtuwjhquunubph, dwubwynpuybu
wnpbhphtughtt hwndwsubp wwpnibwlnng  uyhunwlnigubph
htwn: Zwnjuybu Juplnp L hhdnq]_nphh]}‘ Epjupe wwupnibwlnn
uyhtnwlnigughtt dnjkYynyp, npp YEunwthubph nt Jdwpnnt op-
quthquubkpmd Junwpmd E ppydwsh thnjuwtgnnh php:

Gnpwqunp (1) b npnp suhny Uhykh (1) wnpppphtiwgh
Yndyy putibpp tnyuwbu dwubwygnid tu dkwnwpnihquh gnpépl-
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pugubpht, dwubunpuybu Ynpugnp ynpppphtiwghtt iy bip-
up JEbuwjunplt wthpudton Jhunnwdhi Biz-u b

+3 opuhnqugywl wuwnhgdwi: GU-ukp wpwowgubint dudw-
twly M(IIT)-utph hwdwp punpny & 6-h nt 4-h hwjuwuwp Ynnp-
nhtuwgdwl pbpp:

Epyupe (III) pny] nguonh hquunubph hbn wnwewgunmd L
nipwihunnuwyhtt nt puwpwihunuwht Ynduybpubtkp: Zuyunih &
twl pny| nuownh thquunubph hkwn pupdpuyhtiughtt wpunwonph-
wnwughtt  Yndwkpuitp, ophtwly  unphnuyht  YU-ukp
((UGU)[FeF4], (UU)2[FeF5]), npnug Jupnigquspmid hmdwwywinwu-
howbwpwp wnlw bu  [FeFe]-h nipwuhuwnbtph obkpunbp Jud
onpwkp, Untindkpuyhtt nipwhun wwpnitwlny (UU)2[FeFs] nu
(UU)2[FeF5(H20)] Ynuwkputkp, htsybu twl pwnwihuwnwght
withntubpm] YU-kp, ophtwl (UU)[FeCls: Uhpunus t umg
Junuhp gnyuh puipbnuljut Ks[Fe(NCS)s] « 2H20 dhwgnipnip:
[Fe(NCS)]* miuthntip 9opuwyhti (nidnyputpnid tpwbwljuih wunhgw-
uny nhungynid k.

[Fe(NCS)s]*- + nH20 2 [Fe(NCS)6-n(H20)n]*3 + nNCS-

Zhpuwnnnuindtnwwn (III)-hntth uyniinipjut punhwnip
hwutnunnith (nquppplup hwjwuwp £ 3,2 (hwgnppuljutt huwu-
wnunnntitiph (nquiphpdtbtph wpdtputpp tugqmd tu 3-hg dhtsh -1):

Gutwy Juwjhmuh Enopuwjuunndbnunn (III)-n (Ks[Fe(C204)3] -
3H20) htwwppphp b bpwinyg, np |nyuh wqpbgnipjut wnwl
(ujuus A<490 ud), h hwphy C204 hnuubkph dhugh CO2 opuhnwug-
dwl, puwtwjuytu Jepuljutquynid .

2K3[Fe(C204)3] = 2K2[Fe(C204)2] + K2C204+ 2CO2:

Pmipinuljwt jujhnudh Eropuwjuinndbnunn (III)-p unwg-
Ynud k Epjuph (III) unyduwnh, yuihnidh nt puphnidh opuwjmn-
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utph thnpuwqptgnipiniihg uvnwugws nidniyph (BaSOsn wow-
wknig htnn) gnnpohwugdwdp.

Fe2(SO4)3 + 3K2C204 + 3BaC204 = 3BaSO4 + 2K3[Fe(C204)3]:

b nnupphpmpjmt Uniinphinunnwght §nduykputbph jubjun
wnwywgunn jhquunubph htn wnwewgnws Yndwkputkpp swn
Juymi kb Mp b pugmd ebpunught gnpsnip: Ophiwly sunn
Juynit kb Epuph (III) YU-ukpp B-Epyknntwnibph htin: dpwib-
ghg ywupqugnyup knwghnhjugbnnuunp ([Fe(AcAc)s]) mupug-
ubjhu gupnud E wpwig pwjpuydwi: dpw dnjbynynid wnlu k
Eptp Jhkguwunud pukjuwnught onuly: Utulwju tpwihg, np pu
wuwnuinud t pupdpuyhtughtt dhwugmpniutbpht, phpbt ww-
hnud E htiswgbu Unjklnyughtt junnigwspny dvhwgnipinil: Fel-1h-
qutn Juwh hntught pununphsp Byputugynud £ jhquiinh ws-
Juwonwstuyhtt nunhljuwubph Ynnuhg, nph wpyniupnid dhwgnt-
pjwt hwdwp punpny E dhuyt gwwn pniy; dheounjklniuyhtt thn-
Jnwqnbgmpiniup: dpwiny i pugunpymd wyn niph phs
pubnughtt ymushsubipnid midyknt m1 htown gugkne (t~150 °C)
hwwnlnipniuttpp:

Pupdpuyhtiughitbpp pyhtt B yquwnljuind twb tpluph
ynduykputikpp Yndupbpuntitbph htwn, ophtiwly (UU)[Fe(EELU)]:
Ephikubpjudhipunuwwmgkinwn wuhnup (EGRUY) wyn Yndugtpu-
ubpnud, npwbu Juint, Jhgupbtinunughtt b Uwuluyt tpdws
nduy kpunid Fed-h U@ = 7, pwuh np EGLUS-h wgqnunp tplynt b
ppUwdlh 4 winndukphg pugh’ YU-jul Gkpphtt npnpund ju twl
ubpninpuiughtt hhnppuwnuhtt pedwsth wnnd: Uwubwynpuytiu
wpuwphtt nnpunid twnphnid junhnt wwpnibwlng Gpluph
Ynuyipuntiwinp  snp Jhdwynid  hwdwywwnwupwbtnd  k
Na[Fe(EGRU)(H20)] * 2H20 puimdliht:
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Qhpwlppny hwdwpdbipuwljwi juwny Yndykputph hwdwp
Y@ =7 punpny sk:

Mpwihun hwdwswihnipjut nidbn quonnid wpwewgus
YU-ubpp whwp k hukt wykh uynil, pub pny) nuownh thqun-
utipny Ynduy kputikpp:

[Fe(CN)s]> hnuh unw htwpwynp L 8wu-@hjkph gqnpénth
pny] wpuwhwynnipinil, hugp hwigbhgunmd E nipwithunh wnu-
Junuui: Fpwing b hwjuwbwpwp pugunpynid b wyp hnth
Jhutnhjujwut Yuyniunipniup [Fe(CN)s]* hnuh hwdbdwwnni-
prudp stuyud Jkpohtthu phpunnphiudhjuljwi gusp Juyniini-
pjutp: Fpw htnbwtpny, h mwuppkpnipnit wpju ghnhtt wnh,
wpwl Jupdhp wnp potbwynp b Updbpuut Juwbkph bnw-
twljh mbuwtlyjnitihg, [Fe(CN)e]*-h htin hwdbdwinws, [Fe(CN)s]3--
b ks wmujuyniunipiniup Jupkjh E pugunpl) tpuph (1) 9U-
nud sqniyqué EiEnpnth wojunipjudp:

Uput jupdhp wnh nt wqwppih fuhn nisnygputph tho-
huuqntgnipniihg unwgynid L hkpumghwuntpljupwpent (III).

Ks[Fe(CN)s] + 3HCl = H3[Fe(CN)s] + 3KCL:

Qnuyht nusnypnud wyn pentt nhungdwb Epkp wunhdwhbk-
nnud gnigupbpnud £ nidtn pedh hwnlnipniutkp, hull whtn 4h-
Swnud quipstiugniyu pynipkinutp Eu:

Upywt Jupdhp wnp nidtn opuhghs b, hwinjuybu wijnhy k&
qnpénud hhdughtt Uhgw]uypnud, ophtly” dkinunuljwb Ynjdpw-
Up wpui Jupdhp wnm] hkon opuhnuimd E - yni$pudunn
wlhnth duny wugubinyg nidnyyp.

W + 6K3[Fe(CN)s] + 8KOH = 6K4[Fe(CN)s] + KsWOu+ 4H20:
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KOH-h nidnyph htwn 1:1 hwpwpbpnipjudp Ks[Fe(CN)s]-p
wnwpwgubihu Fe(III)-p Jkpulwuguynid k Fe(Il)-h, b wigwnynud &
prywshi.

tO

4K3[Fe(CN)s] + 4KOH = 4K4[Fe(CN)e] + Oz + 2H20:

YQupdhp wpjut wnh (nwsnyph b Fe(Ill) wntph (nisnypukph
thnpuwuqptgnipnitt mnbigmd b jubwsunupstugny Eput-
quunpuwll wowewgdudp, hulj Fe(Il) wnbkph jményplbphip
Juwnywn tunyuwsph (Yuud juyniywn jnidnyprh, ket wjt tnup b):
Tpw hwdwp Fe(Il) ni Fe(Ill) hkpuwmghwindbnwinibpp ogquw-
gnpéyly i hudwwywwnwupiwbiwpwup Fe(IlI) b Fe(Il) dhwgni-
pntuttpp hwjnbwpbptint hwdwp: Gpiup dudwbwl Bupw-
nnymud kp, np phthwljwt npujuljut wbwihgh pupwgpnid wp-
Jjull tnht nt wpjwb jupdhp wnbph b Epuph (I0) oo Epiuph
(II) wnkph thnjuugqpbgnipjut hbnbwtpny wpwywgusd Juuniyn
mptph ntukl mwppbp pununpnipni. Fe™ wupnibwlnng hw-
dwjupgnid wnwewtnid k, wyjuybu Ynsyws, phnjhiymb jmeduny
(Fes[Fe(CN)s3), hul] Fel“h hwdwlupgmu wnmpipmpub Y-
wnijn (Fes"[Fe™(CN)s]2).

4Fe + 3[Fell(CN)s]*+ = Fes[Fel(CN)s]s,
3Fe+ + 2[Fell(CN)s]> = Fes[Fe(CN)s]z:

Uujuyu y-nhqnuwtiuughtt uvykjunpughnwupdut wndjubt-
nhg htwnlunwd E, np wyn bEpynt Jhwgmpmitubpp bngut G
Fes"[Fe(CN)s]3- 6H20 hhnpuwnwgyws Ynduw kpup, npp wupnibw-
ynud k pupdpuyhtught Fe(Ill) nt gwspuyhtuwyhtt Fe(Il) 4:3 hw-
pupkpnipjudp:

Phnjhiywl jwedupnhg ni wmpupmput juynijinhg pugh’
huwjnth t twl QJuwwynyn «mdkh phejhiywd  jwedupnp
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(K[FeFe(CN)s])», nph wnwowgniudp Yuwpkh b ubkpluyuguby
htwnlyuy nbwlghwikpny

K4[Fe(CN)s] + FeCls= K[FellFell(CN)s] + 3KCl,
K3[Fe(CN)s] + FeCla= K[FellFell(CN)s] + 2KCl:

Bpuwph hhpuwghwihnubpp wpwownplynid E oqunugnpsby
22S-tph jpwnunmippubph swhwquundwt tunkgdut tpubwlng
pudwidwl hudwp, hul htpuughwithnh wswigyup twnphnidh
uhunpnuypmuhnp (Naz[Fe(NO)(CN)s] * 2H20 uUniq Jupuhp pjnipbn-
ubp), unydphn nt unydhwnn hnuubph wqnuiynip &, npnig wnluyne-
pjudp hudwywunwupwbwpup wpwewtnid i dwiunipwlw-
gnijt n1 updhp bpubqubn:

LVwwnphnidh  Ghupnypniuhnp Yupkh B unwbag
Nas[Fe(CN)e]-h Jpw wqnunwluit peym] wqpking Yud, ophtu,
htwnljw) ptulghuyny.

Nas[Fe(CN)s] + NO = Naz[Fe'l(NO)*(CN)s -] + NaCN:

Ynpwjnp +3 opupnugdwb wunmhdwunid nitth dé-EElunpn-
tught nipjughs, npp Jupnn L wnwowgul] swwn Juynih gudp-
uyhtiughtt WU-ukp: Ynpuyqunn (III)-p Yndwbpumgnugdub wnw-
ounupl k: Unpwjun (III)-h hwdwp vhtiptqus Eu vh pwith hw-
qup YU-ukp:

Uhuyjt pnyy) quownnid Co** hnup ywhwwunwd t pupdpuyh-
Uwyhtt Jhdwyp, husp punpny £ Co* sqpgmjwé hnupt: Upyhuh
hntubp wupnibwlynid Eu Ynpujn tnupdtp hipumdnnplnpuy-
wnwwnubpnud ((UU)3[CoFs] kpjuwgnyt pinipknutp), npnig pupdp-
uyhttwght punypp hwunwwnynid £ hwydupuyhthtt dnwn thopd-
twwt npnoyws dwquhuwfwi dndbunh wpdtpny ( pep= 4,3 £U):
Uwluyl wpnbl dhohtt nuisinh (hquibigubpp (ophiwl NHs) Co®-h
htwn wnwowlnmd Et nphudwquhuwlub guspuwhtuyhtt YU-ukp,

149



wjuhlipt’ nbnh E niukimud Co®-h Juwnhnth Hklnpnbabkph qou-
quunpnid:

[Co(NH3)s]** -wlhwjuinph Juyniunipiniup swwn wykih pupdp
L, puti [Co(NH3)s]* wupwdwquhuwluwb Ynduykpuhtip:

[Co(NH3)s]>* hnuubkp wwpnitwlnn whuny dhwgnipniuubph
ohpdwjhtt nhungnudp uljuynmud £ dhuglt ~200 °C-nud: Ujn hntp
Juynitt £ juhin H2SOs-h hwtintiy: OsUpuljut ppyny NHsz-h skqn-
pugdwt puguljuynipmniupn Jyuynd £ wyn YU-h hukpunnipjul
dwuht, husp Yupbh £ pwguunpl] tpuwuny, np [Co(NHs)s]*-n
Ukpopphnwuyht Ynudwtpu t:

Unuykpuwgnjugnuup Jupnily thnfjunid E Co(III)-h opuhnwu-
YEpwlutiqupy pumpugpbpp:

Ept hhnppuwniutph hwdwp E°([Co(H20)s]3+/[Co(H20)s]) = 1,8
9, wyw wdhwwuwnikph hwdwp E°([Co(NH3)s]*+/[Co(NH3)s]?*)-uu
Juqunud E punudkup 0,1 9: Uhw pk hist k, hkpumwljulnpuyn
(II) hnuh hEwn hwdbdwwnws, hkpuwwdhuninpwywn (II) hnth wykh
Uks Jhpuljutiquhy hwmnlnmipjut b [Co(NHsz)]3* hnuh swwn pniy
opuhnhs hwnlmpnibibph wungwep: Ujuyghun] anyghuly G-
ohti nuownh (hquunubtpp Juyniwgumd tu Co(IIl)-h Uhwgni-
pinLuubpp:

Co™-h wdhwluyhtt Yndwtpuh unwgdwt wwwpwuwnni-
Juyht Enuwbwlutphg t NH«Cl-h wytjgnijh wnjunipjudp Co-h
wdhwljuyht jnwdnyph hwgkgnidp onh ppywsuny.

4{Co'(NH3)s]Cl2 + 4NH4Cl + O2= 4[Co™(NH3)s]Cl3 + 4NHs + 2H20:

UoJwd bnwbwlny uhbupbqué Co™-h hbpuwwdhwluwnp
(Yud htipuwwdhtp) nith twpbgwgny kpwtg: Gupwnpynid k, np
NH4Cl-h ntipp jnusnypenwd (hquiunh wdhwlh pupdp nughinpu-
ghwtt wmyywhnytint b UhowJwypp skqnphtt Unin wyywhbnt ke (puw-
thwpgbjuyht jmdnyp-poupbip) k:
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Unynpupwp [Co(NHs)s]Cl-p unnwinid kb unnwhquunnph
wnluynipjudp (wjnhjugus wdnih) (nidnypeny wuptunghwn onh
Unut wuydwbubpnd Ynpwynh (II) npbk wnh jnsnyph Jpw
wunthwyny wqpkny.

4CoClz+ 4NH4Cl + 20NH3s + O2 = 4[Co(NH3)s]Cls + 2H20:

Gph opuhnugdwt gnpépupwugh dudwtiul soqgunugnpsyh fu-
wnwhquunp, wyw junwewbw w) jupdhp [Co(NHs)sCl]Cla:

Onh ppywsuny [Co(NH3)s]Cl-p opuhnugubihu httwpunp k
wnwowbwl twl ppduyhtt thowuypnid ppyusth wipuwnnidny
{[Co™(NH3)5]2(02)* }** wkpopuhnuyhti hnbh ywpnibwlnn, nupsbiw-
gnyu ukpydws dhwgnipnibikp, hyybu twl gkpubkpopuhnuyht
{[Co™(NH3)5](O2) P* hnti wyupnitwlnn Jubws wwpwdwquhuw-
Jut vhwgnipniuubp:

Zwpnuh ki wdnhuyh htwn Co™-h Uké pyny nwppkp punu-
npnippnibiiipny nu gnyubkpny Ynduy kputikp, ophliwl Ywpuhp
[Co(NH3)s(H20)]ClIs, Jutwy wnpwbiu-[Co(NHs)4Cl2] + H20, dwtint-
owljugnijt ghu-[Co(NHs)«Cl2] + 0.5H20 l

[Co(NH3)6](OH)3 Unuujjtiputt niuth nidtn hhdtwghtt hwuwn-
Ynipniuubp:

Unpwjnp wnwewgunid b Ynnpphtughnt hgnubpttp, oph-
huﬂl‘ [Co(NH3)6]>[Co(NO2)s]3 1 [Co(NH3)4(NO2)2]*[Co(NH3)2(NOz2)4],
npnugnid Yndyy ipuuyghtt junhnth nt wthnuh JEutnpnbwlwt
wwnnup tnytut k, hul Epynt jhquunubpp (wdnhwl b thwnphwn-
hnt) wnwwppkp dung Bu puppudws funhnh nt wthnh dholi: tw
htwpwynp Lt Ynpwyun (III)-h GU-jmtt Jhuknhulwui wpgbjwl-
dwl ouinphhy: Bpljup dudwiwy sh hwunwwnynid hwjuwuwpw-
lonnipinil, npp ninkljgynid £ Juwnhntuyghtt nt wihntughtt 9U-
ubiph pununpnipyut vhohttwgdwdp:
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Cwwn Uks b nmdbn nuownh jhquunubph htn Co™-h wnw-
owgpuws UU-Ukph  Yuymbmpymbp:  Ophtwl  Ks[Co(CN)s]
ynuuyypup junnigquspny hwdwtdwb b Ks[Fe(CN)s]-ht: ‘Uplws
Unuujbpup  Jpw  ppeniubpnd wqpbihu Jupbh Bounwbug
H3[Co(CN)s]- nH20 ppyh wignyu pniptnubtp: Qpuyht (nisnyypnd
nu kphput nidtn pent k:

ZEwmwppppuwljut tu bwb dklhgp b tpYhgp Yuwnhnuubph
dhwgnipniuitpp hipuwthuphunynpwjnuwn (III) ([Co(NO2)s]*)
wihntkph htw, piy npmd’ Juphmudh, ghiqhmudh, wdnihnudh b
wpswph wnkpp opnid Juwn tu jnisynid, hull twnphnudh, dwquk-
qhnudh m puphmudh wnbpp u: Upy Yndug puttkpmd Ynpwpnh
4fe = 6: (UU)3[Co(NO2)s] Ynuuyiiputibpp utnwgynid L Co'h vhw-
gmpiniulikph opuhnuguwp, ophtiwly’

Co(NO3)2+ 7KNO:2 + 2CH3COOH = K3[Co(NOz2)s] + NO + 2CH3COOK +
2KNOs + H20:

K3[Co(NO2)s] quun (nidynn tunjudph wnwowgnidp oguw-
gnpdynid | jnisnypnud K+ hnuukph hwynbwptpdwi hwdwp:

Uhlt (III)-u wyipwtt nidtin opuhnhs k, np dhuyht pwwn phs
pYny jhquunubp, npnip Juynit i opupnugdw hwinbky b Ju-
nnn b npu hbwn wnwowgut] WU-ukp: Ophtiwl) Jupnn b Swnw-
16 dwtntpwljugnyl, onnid Juynit nipwtthuin wthntuny htpuwd-
unphuht Yndw tpulikpp ((GU)s[NiFs]), vwluyb npuitip puypuy-
UYnud Et opny:

Opuhnugdwt wy] wunmhfwbbp: Gpluph tnjulh mwuppkph
opuhnugdwi wyj] wunmhdwunyg wnweowgpus WU-utphg nipwgpuy
tu Yuppnuhjukpp, npnughg wuwpqugnyuubpt niukt hknbywg pw-
qmr}pmp}mhhhpg‘ [Fe(CO)s], [Co2(CO)e] L [Ni(CO)4): Quuyud wyy
dhwignipjnibtibpnud JEunpnbwlwt winndh qpnyuljut opuhnug-
Uwl wunhfubht’ npu juwp wshiwsth hbn pun Juynih E:
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Epuph dnundbpught Yuppnuhjp ([Fe(CO)s]) unwgynid L
150-200 °C-nid 100 Upt dupdwt mwl] tnipp dwipugdws Epuph
ni CO-h wudhowlwb thnpiwgnbgnipjudp: Gpljuph Juppnthp
ntnht, htpwn gunnn (thw = 20 °C, twe = 103 °C), pwwn pniuwynp h-
nnij k' Opgh htn wnwowgunid E wuypnighl] juwnunipnubn:
[Fe(CO)s]-h Unikyniyp Jupnigjws b huyybu Enwulnit pnipg:
Zhupbph uwhpuught nt gpught (nusnypukph htn thojuwgnnid £
wnugugltyng hhnphnwiht Yndytpu.

[Fe(CO)s] + 2NaOH = Na[HFe(CO)4] + NaHCOs:

Utunwnuliut btuwnphnidh htn thnjowgnbgnipiniip hwigkg-
unud £ punwljuppnhjdtinwnh (-2) wmnwpwgdub.

Fe(CO)s + 2Na = Naz[Fe(CO)4] + CO:

Epjwph hinniy Juppntpjp nyunpudwinywuljugnying fw-
nwqujplihu thnpuwplynd b phnuwnulbqnyt Gpljuhenilught
Yuppnuph ([Fe2(CO)s]) pmiptnubiph: [Fe2(CO)s]-h unjkynyp Y-
nphilh £ wuwnlkpugul) npybu Fe-Fe Jwwny punhwimip Ynnd
niukgnn tplnt mpwihun (CO-h kptp udptpp judpowluyht tu):
100 °C-mu wy pugpupimd b thnjuwpydbny [Fe(CO)s]-h
Enwulynituyghtt yuppnuhjuyght Yjuuntph.

0

2[Fex(CO)s] = [Fes(CO)12] + [Fe(CO)s] + CO:

Mhuny Wnipnwd [Fe3y(CO)i2]-h Unjkhnip Jupkh b ghuwplly
npujtiu [Fe2(CO)s]-h fudpowljuyht CO fudplinhg Uklh [Fe(CO)4]-ny
nbnulijudwi wpynibp, piy npmd’ Epuph bppopn wnndp
guuynid E wnwehtt tpiniuhg dhliingt htnwynpnipjub Jpu,
wjuhlipti’ bpluph Epkp wnndibpp quiynud b hwdwuwpulynnd
Enwtljjut ququpttpnud: QEpdwyhtt mbuwyniihg Juynib tu:

Updtpuljuwt yuwbph tnubwhh ghpphg [Fe(CO)s)-h Yuyni-
unipniup uydwbwynpws k hhg nnunp wgbyunpuyht ju-
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wtph wnweowgdwdp (Epjuph wpdtipuljut LEjwnpnuutkph gqny-
guynpiwitt hEnbwipny ubkpphtt opphwviwjubph guwmupldu
wpnjniupnid).

Feoquqn.3d4s
AN N NG I N e AN ey AR N

Feoqpqn [FE(CO)S]—HLII
‘ T ‘ ™ ‘ ™ ‘ ™ ‘ xx ‘ ‘ xx ‘ ‘ xx ‘ xx ‘ xx ‘
5 Unjkljniy CO-h Eikljinpnukpp

Gupunnnud k, np CO-h jmipwpwbgnip dnjklny Epljuph
wwnnuh htwn pughwunip ogunugnpédwt hwdwp wpudwunpnid k
wshiwudlh winndh Gplnt fEjupnt: Ppwljwind Epuph Juppn-
uphjutipnd phthwjwt juwp sh vwhdwbwhwlynd pnunp-wy-
ghyunnpuyhtt thnpumqpbgnipjudp, wy] bthpupnd b bwl w-nu-
whyuyht juw, htswtu Yipp ghunwupljws Fe(Il) b Fe(III) htpuw-
ghwthgubph ophtwymul: w-nuinpijughtt juwh punphhy fuppn-
uhjutpnud Epuph wnndh Jpw wpynibwpwp thgpp (0) ny ph
puguuwljui k, wy npuljut:

Unpupunp sh wrwowgind dhudhonily fuppnih: Ukwnwnh
thnpnt CO-h htwn thnpjumqplgmpjut dudwtuly (150-200 °C, uont-
up 2,510 Mw) wpwowbmd Ll Juppnupjuyhtt  Juunbkph
[Co2(CO)s] twpliguljupuihp pymipbintutp: [Cox(CO)s] Unitymp ujw-
pottwlnd E Co-Co Juy b Yupny k ubpluwywugyt) punhwunip Yn-
nny kpynt kpwblymb' kpypnipgh nbupny, wjuhtipl muh Gnygl
Junnigwspp, huy [Fe2(CO)ol-p, puyg wnwig Ukl CO Yuupow-
Juyht fudph: oy mwpugdwt dudwbwl thnpwplyynd E ube
punwihgniljuyhtr [Co4(CO)12] Yuunkph:

Uhykh pwnwluwppnifyp ([Ni(CO)4]) Yuppnipjuyhtt nuwuh
wnwehtt uhtiptqqué Wyniph b Ujt unwgybty £ dwip jupndus
uhytih b CO-h thnjuwmqntignipjudyp.
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t°

Ni + 4CO = [Ni(CO)4]:

Uhltih punwluppnthip wignyb, pnibwynp hbnmy b (te =
40 °C): [Ni(CO)4-h uUnklnyp niuh pwnwihunn Jupnigudp:
Uhiytkh wnndh nt Juppnthjughtt jadph wspuwsuh dhol Juwp
hpwjuwtwind E pnunp-wjgbyunnpught b n-punhduyhtt thn-
huugqntignipjutt hwpghti: Chykjh fuppntpind pninp CO-pudptpp
Eqpuyht tu, hist b wuydwbwynpoid b Ynquuljuyhtt junnig-
Jwsph nt hwdwwywwnwuppwmbwpwp wyy dhugnipjut htown gunk-
1hnipinibp:

Onnud htiown opuhpuiinid E.

2[Ni(CO)4] + 502=2NiO + 8COs,

hulj htignily wdnthwlnid wjjujhujut Jbknwnutpp nput ykpw-
Juwiqunud &t dhtgh [Nis(CO)12]> L [Nis(CO)12]* Jwppnthjwghti
jmunbkpubkph.

5[Ni(CO)4] + 2Na = Naz[Nis(CO)1] + 8CO:

[Ni(CO)s]-h pnitbuwnpmipjnitit nt unynpuljub wyuydwuk-
nnwd gninpont pupdp Lupnudp puppugunid Bu wyn Jhwgnipjut
gnpstwlwt Yhpwenipniup, stuywé wjt whwnwuh b pupdp dwp-
poipjutt thibh wnwgdwt, dwubtwynpuybu ququyhtt dwughg
uhyth punuiupuwhtt Swsynyputph tunkgdwt hwdwp (Ni-h nt
CO-h puypuynud k pnij) inmpugdwtn durdwitiuly):

Usluwsth (IT) opuhnp nputu nidhn nuownh (hquib, dntntd
E hownp (hquitiquyht Ynuduybpulibph pununpmpyub dky, ophluwy
[Fe(CO)2(NO)2], K2[Co(CO)(CN)s] U [Ni(CO)a(PFs)4n], npnugnid
JEunpnbwfut wnndukpt niukbt opuhnugdwi gusp wunhdwi:
Ujt Juipnn k 1huky 0-hg mmwppkp, tpk thquunubphg Uh dwub nith
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puguwuwlut 1hgp, hisp wdkt nhypnid sh thnjunid Juppnthjuyght
QU-ubkpnud Juuh hwdwpdbpuwyhti punypep:

Unpwjnt n1 thljkp wnwgwgunid ki ghwuthnuyghti hnduyjkpu-
tbp guwdp opupnugiwl  wuwnhfwibtpmd  Ks[Co(CN)e
K4[Ni%(CN)4]:

Uhibkih (IV)-h hwdwp uinugdws tu Jupdhp gnyuh nphudwg-
thuwut Yndyykpuikp (UU)2[NiFe], npnup nidtn bwnnpopuhnhs-
ubp kb, htywytu twlb twnphnwdh b uihndh (GO)[NilOs] « nH20
punuppmpjudp wnbpp: puwbg pnipknujut junnigguspnid
wupnibwlynid k [NiOs] b [I06] nipwtthuintp:

Muuhunhnubph Yndytpuught Jhugmpniubbpp: Yndw-
1Epuwgnjuguut hwljnidny wjmwnhtwghtt dbnnwunubpht ghonud Eu
unyuhul] tpiuph Eojuyh wwppbipp: Nuunhtughtt wwppbph
EEyunpniuwght punupttpp thquunubkph gnunpuyhtt wnndutph
htwn hwdwpdbipuyhtt juwy wnwewgubint hwdwp odnjwsd ku
puquljuiht huhlimpjudp: Fpw hbknbwupny wjunhunhnubph
Yndyy iputibph towbwfuh dwup tnyuhuly poy) guonh (hqun-
Ubkph htin (ophliwly hwngkihy hnbtikph htwn) guspuyhtughb k:

Muunhbughtt nwppkptt wnwewgunid ki wnwpphp mbuwl-
utiph 9YU-ukn.

J llulmllnhul]hh‘ onh, wunuhwlh, wdhuubph b twlwb wy
Ununphtnnunught skgnp (hquunutph htiwn,

o wipntughi' dUntn Ywd Lpynpknwnught (hquibigbph
htwn (nidtn nt pny) peotukph wihntutp) b puqUupktinunuhb
1hquiunutph htwn jpkjuwnughtt Yndw Eputikp,

. }_hqnp‘ wyiyhup Unbin- Jud Eplphunwnuhtt |hquiinutph
htwn, husyhuhp b wshuwmsuh (II) opuhnp, Enwilh)- b Endkipy-
dnudhin b wyj:

Onnjujutt opuhnugdwt wunhdwt wjwwhtwghtt wwuppbpp
gnigupkpnid &t Juppnupjabpmd, npnup wupphpuljubt hwdw-
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Jupgnid Enjul] wnweowgunn wdkh vh jadph wjunhtwyhtt mwupph
hudwp nmwppuwswhnipjudp, junnigjuspny nt hwnlnipmniutk-
pny unytb ke Ujuwbu, 8-pr judph wjjunhbtiughtt dknwnubpp
hptug ptpl wlwtwlh tdwt (Epjup) wpwewgunid tu gunnn
hhqmllhhp\ [Ru(CO)s] nt [Os(CO)s] Yuppnithjukp:

NMuipq Yuppnuhjutph htinn Ukjunbn nniptuhnidt ni oudhnudp
wnwewgunid ki wnwpwwnbuwl YJuppnuhjughtt  Yuuwbpbbp,
npnup pwpdpwlupg popwbtkph twdwb Bupwpwdwiynud Eu
Jingnubwbgyujutnh, uhnpnwédwbgyuyutph nt wpkutnwdwug-
jaukiph: ‘

Enuhgnijuyhtt oudhnidh Juppntpip vnugynmd £ wdunnljjw-
Ynid punopuhnp CO-h vhgwuypnud tnwpugibynd.

165°C,80 upl
30504+ 24CO ——— [Os3(CO)12] + 12CO2:

Puquudhonijuyhtt Juuunbpubpp oipdwwbtu wybkih Juynit
kU, pwtt wwipq Yuppnuhjutpp: Ognud gpuip juynit b, hul vnw-
puglikjhu puypuyynid kb, ophtiwly oudhnidh nhnhl puiptnulwul
touhonijughtt Ywppnippp 210 °C-mud puwjpuypmu £ wnwgwg-
ubny wmwppkp Jyuunkpubph ppwntnipg, npoud ghpuljppmid E
htpuwdtipp [Oss(CO)1s]:

9-pp hudph wjwwhtwght wwpppp Ynpupnh tdwt dhw-
Unpnud i M-M juy wyupnitwljnn hkpinwhwy pmipbnuyht nhdk-
puyhtt uppnuhjutp ((M2(CO)s]): (Innhnidt nt hphphnudp unyb-
whu wnwewgunid ku fjuuwnbpuyhtt juppnuhjubkp, npnup hwdwju
wupnittwlnud kb dh pwth nmwubyul dbnnunh wnndubkp, oph-
il [Rhis(CO)2s]* :

b nnwppbpmipynitt thkh 10-pn judph wjjunhbwghy nuppkp
wuwjwunhnidt n wjywwhup [M(CO)4] Yuppntupjubkp skt wnwowg-
unid: Uwljuyt yuwjunhnidh b wuwnhth hwdwp uhuptqus b
puquuphy fowep jhquiuyht juppnthjught §odw) bputitp:
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+2 opuhnugiwi wuwnhgdwip wykih punpny L yuwjunhnwdh b
wjuwnhuh Yndypuughtt dhwgnipniuttpht, npnup puquuphy
puwnwlniuwhtt hwdwswhnipjudp suwn Juynit Yndw Epubkp Eu:
Tutg pynd Bt wdnuhwlny [M(NHs)4]?> b hwjngkuhn-hnutbtpny
[MX4]* Yndukputiipp (duinphn hnth «ynownnipjuty yundwunny
dunnphnuyhtt wwbgyuikpp unwgynud tu dhuytt yyujunhnidh
hwdwp), huwsywbu twlb fwep (hquunuphtt  Yndwbputkpp
([Pt(NH3)aCl4n])>2): Udkih Juynit Eu punwghwtnuyujunuwn (II) b
punughwinyjuuhtwwn (II) wiuhntubpp: Lwpwghwiunuyjuwnh-
tuyghtt ppnit (H2[Pt(CN)4- 5H20) unnwugynd L pniptnuyhtt dh-
Swlny: puyht nudnypnid wyt gnigupbpmud k nidtn ppyh huwn-
Ynipinii: Mwjunhnidh (II) b wjuwnhb (I)-h hwdwp vnugynid B
opuwjwwnrughtt  ([M(C204)]) U bpnpwbhnuyhtt  ((M(SCN)4]?)
Ynuyy Eputkpp:

+3 opuhnugdwt wuwmhfwbp wykh punpny £ 8-pp b 9-py
Judptnh wuwnhtughtt mupptph YndwEputkpht, npntgnud, np-
whu Juinb, jhtnpnbulwut wnndh Ynnpphttwgdwt phyp 6 L
Utwugwstutinh htin npytiu {hquig hwntu tu quihu hwjngkuhy-
hntutpp b wdnuhwyp (Uh owpp mwppiph hwdwnp uvnwugynd B
ukpphtt ninpuinud hyybu wudnuhwy, wjtybku k) hwingkthn-hnt-
ubp ywwupnibwlnn juwep Yndykputikp), opuwjuwn- b nnnwhy-
hnuutp (Ru-h, Rh-h b Ir-h hwdwp) b ghwiihn- hntubp (Rh-h b Ir-h
hwdwnp):

Pninp wunhtuyhtt muppbpp wpwewgunid ku Ynduy kpuw-
1ht dhwgnipnitiitp, npnugmd nputp gnigupkpnid tu +4 opuh-
nugdwi wunhfwi: Fpwip hhdtwwind nipwthunuhtt hw-
dwswihnipjudp Ynnpphtugdw puquuithun niitkgnn guspuugh-
tuyht Ynuw kputibp tu (hwyngbkuhnuyht, wdhwjunwht b pwnp
lhquinuyht): Opuwjun-hntp ponp wyy Yndubputkpp Jhpw-
Jugqunud E Uhtsh wjjuwnhuh (II) wdwugyuukp.
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K2[PtCls] + K2C204= K2[PtCls] + 2KCl + 2CO2:
Muuhuh (IV) Yndyy puttiph vnwgdwi pinhwinip tpuwbwly
t kiplupdtp Ynduy kpulikph opuhnugniup, ophiwly’
K2[PtCl4] + Cl2= K2[PtCle]:

Muuhupnpugpustmfutt (hipuwpinpujuwnptiughl) ppath
(H2[PtCls]) wuwhuh (IV) Ynduykiputtiph pynud wdbbwlwupbnp
gnpstwut ynipt k, npp hhdbtwlwind ogunugnpéynid k wjjw-
wmhuh wy] dhwgnipjnibtibp uinwbwnt hwdwp, hulj peoth unwg-
Unid £ Pt-p wppuyuepnid jmskyny: dpw pnusmypp nhnht b, huly
whun Yhdwlnud wdwt b Jupdpunupstmgnyt  poipbnubph:
Uhlslk 600 °C tnwpwigikjhu nnkinh E nitubund ujjunptih wpwinnt-
uUny obpUwwnwuppuniénid.

t0

Ho[PtCls] = Pt + 2HCl + 2CL:

Quuywé wyny ppyh puquuihgp Juwnpntubph wnbpp nusynid
ki opnid, dhwhgp Juwpnuukpp (K+, Rb*, Gs* b NH4*) [PtCls]*
wlhnth htwn wopwewgunid tu nddupunys wnkp, wyy yungdw-
mny uwjwwnhipnpopuwstwlut ppnil oqgunwugnpdynid L swtp
wjujhwub dbnnwunubph hwdwp npybu wqnuignip.

H>[PtCls] + 2RbCI = Rb2[PtCls] + 2HCI:

Muuhbuyghtt muppkpht +5 opuhnuguwt wunhgwup punpn)
E [MFe]" wihnt wupnitwlnn $innphnuyhtt Ynduybpuibpht, wyn
pynd " O2[PtFs] L [XeF][PtFs]:

Ujuhwyn ' +6 opuhnugiwli wunh&wbp pinpny b nmiph-
upnwlhp m ouwdhmudh Ynduiputbpht: Qnpstwlwind pnnp
Ynuyipuughtt  Jhwgnmpniuubpp  jpwop  jhqutnuyghtt Bu b
hwnqtuhy-, ghwthy- b wy] wihnutbph htn wupnitbwlnd B
pplwsth wwundubp, ophtwl (UU)OsOsF2], (UU)2AOsO2F4],
(UU)2[0s02(C204)2] b wyj, wyjuhlipi' opunynuuyjkpulibp ki

159



10.

11.

12.

13.

14.

GUYULNRE3UL SULY

Unudjut . v, Gbopquuwlwt phthw (kplnt hwwnn-
nny), Gpliwt, ENZ hpwwn., 2020-2021:

Qphgnput U. 4., Cunhwtnip phupw, Gpliwl, 2002:

R. C. Barber et al., Discovery of the transfermium elements,
Pure and Applied Chemistry, 1993.

Axmeros H. C., O6uias u Heopranmdeckas xumusa, M.:
«BpIcmag mkomar, 2003.

Ho6peiauna H. A., buoneopranmveckas xumusa, MI'Y, M.,
2007.

Kapanersun M. X., Jpakun C. W., O6mas u HeopraHudeckas
xumus, M.: «Xumusa», 1992.

Kucenes 10. M., [lo6psiauna H. A., Xumusa xoopauHaIMOH-
HBIX coemuHeHuit, M.: «Akamemusa», 2007.

Kocrpomuna H. A., Kymoxk B. H., Cxopux H. A, Xumusa xoop-
IUHAIIMOHHEIX coepuuenuii, M., 1990.

Korrou ®., Yunkuucor [Ix., CoBpeMeHHass HeOpraHWdYecKas
xumus, B 3 T., M.: <Mup», 1969.

Kyxymkun 0. H., XuMusa KOOpIZMHAIIMOHHBIX COeAMHEHUH,
M.: «BoIcias mkosa», 1985.

Mamxosckuit M. [l., JlekapcTBeHHbIe cpeacTBa, 4. 2, M., 1986.
Heopranuyeckas xwumusg, B 2 1., [O. [ Tpersnos,
M. U. Maprunenko, A. H. I'puropes, A. IO. Ilusanze, M.:
«Axagemus», 2007.

Heopranmueckas xummmsa, B 3 T1. [O. . Tperakos,
A. A. [posmos, B. II. 3momamos, I X. Maso, ®. M.
Caupuznonos, M.: «Axkagemus», 2004.

Hecrepos A. A., buxsames 3. A., Teopus xuMudeckoro crpoe-

HMA U CBOMCTBa BeuiecTs, M., 2008.

160



15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Heypauuna JI. K., Jlakusza H. B., Xumusa xoopguHaIMOHHBIX
coeguuenuii, M., 2017.

Pemu I, Kypc Heopranmyeckoit xumuu, B 2 T., M.
«MHOCTpanHas muTeparypa», 1963.

Ckomenxo B. B., IuBagze A. IO., Caspanckuit JI. W, I'apros-
ckuit A. [l., Koopguaanuonnas xumus, M., 2007.

Crug Ipx. B., Otys k. JI., CynpamonexynapHas xumusd, M.,
2007.

Ceipxus B. I'., Kap6ouwuinst metammos, M.: «Xumus», 1983.
Tpersakos IO. [I., Heopranudeckas xumus B Tpex ToMax, T. 1,
®usuxo-xuMIYecKue OCHOBBI HeopraHwdeckoil xumwuwm, M.:
«Axagemusa», 2004.

Vrait . A., O6uias u Heopranwdeckas xumwusi, M.: «Bricure.
mK.», 1997.

®omun B. H., IIpuMeHeHne CoHIBIYOBEIX KOMILJIEKCOB IIepe-
XOZHBIX METAITIOB B 3JIEKTPOHUKe U B Karanuse, M., 2007.
XuMuuecKas SHIMKIOMEeIHUA B IIATH ToMax, T. 2, M., 1990.
Xumuueckas OSHIMKIomenaus, B 5 1., M.: «Poccuiickas
SHIMKJIOMeAusA», 1988-1999.

Yuctsaxos 0. B., OcuoBel 6noHeopranuyeckoii xumuu, M.:
«Xumusa», 2007.

161



Pnjutnulimpiniu

ULNPUQUEBTU. i 3
UNUNLELU UPUSNRESNPULLENP FUNREUADPLO................. 5
LPQUIU UG s 7
UNUNLELU UPUSNRESNRULLENP ULdULUYUCARNRUC..... 15
UNUNLELU UPUSNRESNPLLESD TUUURU ANRUC........... 18
UNUNLELU UPUSNRESNPULLELD PROUTGPUL.......... 23
LPUDPUYUL GUUNGCE FLNREEC UNUNLGLRU
UDPUSNPEBNPUUGINRU ... 27
Updbtpuyhtt juubph Equbiwl... 27
Pmipbknuyht quownh nbunipnili...... 30
Unitnyuyht opphnnwubiph Bnutiual] ... 41
YNUNLELU UPUSNRESNRULLED EMUNYTYhLUUPTUTUL
B4 GhLESPUUYUL YUSNPUNREBNRUL. ... 44
UNUNLELU UPUSNREENPLLEND }EUUSPULEC................ 49
YNUNLELU UPUSNRE3NRULLEND
OLUPIUYErUTULILUUL NEUUSPUUE ... 51
UBSUNULELD WULRNUPLUB e, 53
UBUUUUBSUNUBL ... 62
YNUNLELUUSPL WUNNRSYUOL NhLESNN,
FEVUUDQNBUBL ..o 64
UYNUNLELU UPUSNRE3NPULLEND UPMUNU UL

NLALSUBE e 71
Qnushup YndwEpuuyhtt dhwgnipnibtbpnud ... 76
Bpypnpy judph wuppbph Yndwtpu dhugmpniubtpn ................ 79
13- vURP SULLED UNUNLELUUSPL
UDUSNPOBNRUUGEL ... 82

14-0} URDP SULTECP UNUNLELU UPUSNRE3NPULELC.... 87
15-0 URDP SULTECh UNUNLELU UPUSNRE3NRULEC....90

162



UNUMNLBLRUUANSUSNRUC 16-(*} MUFD SUL TGP

UUUULUUSNPBBUUR ... 93
UNUNLEBRU ZULNABUDRTFUB ..., 96
11-/Y URP SUCCEMD UNUNLELUUSPL

UDUSNPEBNRUUBEL ... 98
12-/ URP SULCELh UNUNLELUUSHL

UDUSNPROBNRUUBEIE ... 109
18-pn fudph Yndyytipu vhwugnipmibbpp. . 114

UuShuNphILErh UNUMNLGLUUSHL UPUSNREE3NPULLENC . 117
4-0Y WURP SULCTECD UNUNLEBLUU3DL

UDUSNPOBNRUUBEIE ...t 119
5-Y UL UGSUNLECD UNUNLBRUUSPL
UDPUSNPEBNPUUBEIE ... 121

6-1Y WUEFDP SULTEh UNUMNLEGLU UDUSNPESNPLUEC.... 126
3NEGHNMY vURP SUCCEMD UNUNLERU

UDUSNPROBNRUUBEIE ..ot 134
8-10-1"} URGLP SULTECP UNUNLELUUSRL

UDPUSNEPEBNPUUBEIE ... 139
QGLUUUUNDREBUU UL ...t 160

163



BMEdULh 16SUYUL ZUUULUULUL

aN2UL MESrNUUYL, (FNLES UHUUBUL
Urutu UursSerauy

UNUNLGLU
UbhUsNhE3NPhLLEN

Zpunn. yunwuwbunm judpughp L. Zmjhwtthujui
Zudwupgswght Aiunfnpnudp’ Y. Qujupyubh
Yuquh Aunfnpoidp U, Mundulwbyuih
Zpun. Judpugpnuip’ U, Zndhwhujubh

Swyuqpyuws k «2NOP ¢LhLE» UNC-nud:
£. Bplwb, lunpkuwgh 4-py tpp., 69 nintu

Uunnpugpdus Enuugpnipyub’ 20.07.2023:
Quithup 60x84 16 Suy. Uudnuyp 10.25:
Syupwiwlp ' 100:

BN hpwwnwpwlsnipntl
p. Bplwak, 0025, Ujkp Uwbnijjut 1

www.publishing.ysu.am



p——V—

\MUSUPUYINRIEZNRY
bMGdUb 2023
publishing.ysu.am



