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METOJA bl CHHTE3A 1BYOKHCH BAHAAUA
H BPOMUCTOTO BAHALNJIA KPUCTAJUTIOTHAPATA

PO XOQUHANEBIY, BT TABRDIKHEA, JL T TEBJARNY, B L BUEP3HIH

(Ilpe1cTasaeya HayuHHM CEMHHAROM Kadeaphl OOMIEH 11 HeOPI dHHHeCKOll XML

Oxircaer Ballafusi MPUMEHAIOTCS B KauyecTBe KaTaJH3aTOPOB IPH OKHC-
AuTeIbHO-BoCccTaHOBHTENbIOM Karadize, OGIIeH3BeCTHO MNpHMEHeHHe Tisi-
THOKHCH BaHaausd B CEPHOKHCJIOTHOM NIPOH3BOACTBE; OKHCL BaHAalHs Mp¥
MeHAeTCs Kak Kartaan3atop B npolecce ruipruposanus [1}. O npiuvenennn
ABVOKHCH BAHAAMS B OPOMBILLJICHIOM KaTaJdu3e AaHHBIX HeT, 10 €O Beel
OUEBHAHOCTBIO MOYKHO IPEANOAdraTh, 4TO B  OKHCJHTEIbHO-BOCCTAHOBII-
TEJABHON K4Tas3e 1BYOKHCh BaHa/IHs 04kHa Oyl1eT 3aHAaATh io00aloniee
MeCTo. JIBYOKHCH BAHA LS TAKZAKE SIBJASICTCH HCXOHBLIM HPOIVKTOM IS CHHil-
TC34 1perapaTtos BaHa L1,

B Hacrosieii padoTe HAMII KOHKPETH3HPOBAllLl YCJIOBHS CHHTE34 JBYU-
sucH sanaiud. CuHTes GPOMHCTOrO BaHaAHJga KPHCTAMJIOTIApPATa HaMu
paspadoran B cBf3u ¢ pexoMenjauueii tpecra «Cow3XHMpPeaKkTHB» 0 Heob-
XOJUIMOCTIT [I3TOTORJCIHA STOrO Ipernapara ‘Ll HCCJAe10BaTeILCKAX 1e-
aeit (2.

JByoKkHCbh Banajusl

HapectHo HeCcKo/biko CIOCOOOB MOJYUCHUS JBYOKHCH BaHaaust: 1) oc-
TOPOZKHDIM OKHCJEHHEM OKHCIl BaHajusl KHCA0poioM Bozayxa [3], 2) nyrtewm
JTMTeIbHOrO HATPEBAHHSI CMECH OKHCH ¢ NSTHOKHChIO BaHatus [4], 3) pas-
_JI0XKeHHeN 1LaBeJIeBOKHCJIOI0 BaHaausa npu Harpepanun [4]. [loayuenue
IIPOJYKTAa 1O MepBOMY H BTOPOMY CHOCOOV HEBBIIO/HO, TAK KaK CBA3aHO C
OOJBLION 34TPATON BpeMeHH — COOTBETCTBEHHO & 11 3 CYTOK.

Haxu 0ol nenoas3oBaH TperHil ciiocod [4], KOTOpPHIl MPHBOIMTCA B
PVKOBOICTBe Oe3 KOHKPeTHBIX ycJaoBHIlI cuHTe3d. CuHTe3 HIeT Mo peaxkuui

V205 - H2CQO4:2VOQ + 2COQ + HQO

HpH marpesaHud, B TOKe YIVIGKHCIOTO rasa. YeaoBus cuutesa TIpUBeIEHDL B
Tada. 1.

OnbiT nokasaJ, 4T0 OAHOKPATHOEe HArpPeBaHHe MSTHOKUCH BaHaIus CO
I1aBe/IeBOH KHCJIOTOH He NPHBOIUT K NOJAYYEHIIO uncTol amryoxucH. Boccera-
TOBJICHHE HICT 10 KOHIla TOJAbKO HPH ABYXKpPAaTHOM Harpepamii. IHa ocHou
BAHIH JIPOBEJIEHHBIX 1MCCieTOBAlME HAMIL PEKOMENT0BAIll MeTo/l  CHHTesd
J/IBYOKHCIt BaHaAH.

B kBapueByio TpydKy ¢ d=20—25 Mt 3arpyzKaeM XOpoUIo pPACTEPTViIo
cvech 10 e NATHOKHCH BaHAAM§ C TPeXKPAaTHBIM KOJHUECTBOM 1{aBe1eBOl
KHCJOTH, fPelBAPUTEJIBHO IOACYIIEHHRON B 3xcuratope. Tpydxky nomentaem
B 3JeKTPUUECKYIO Heub ¥ MpolyCcKaeM TOK yriaexHcaoro rasza. Temneparypy
neyd  nodHuvacM o H00°  (n reuenwe 2025 mun) w BHI1EepKHBAEM ce

B sgaianruueciodl dacti paooTH npniiyatd vaacrie Mo Xavortoni
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Taoanuwa |

ﬂpoueHT BOCCTAHOBJACHUS NMATHOKHCH BaAHAJHS N0 ABYOKHCH
B 3ABHCHMOCTH OT TEMNEPATYPLI CHHTE3A

CHOPOCTh PACTBOPEHHS

|
s N Coxepu. ! [ HOAYHEHIOro NPOLYKTA
n'].\r:f[_ t°C Bb:i[lé‘[')}h'l\’n, f\“(B)Lu‘; V4 ‘ BOCCTA- B yac, B %
MUK T B NPOAYKTE, 2 ‘ HOBJICHAR B pasd. B 20 %
HBr HBr
1 300 60 0,1929 0,0444 41,2 11,72 97,96
2 350 60 0,2180 0,008 . 47,8 12,64 99,43
3 400 60 0,1551 0,0466 53,4 10,14 98,64
4 500 60 0,2263 0,1034 74,4 10,58 61,8
> 600 60 0,2747 0,1486 88,2 11,5 27,66
6 700 60 — — — 10,76 15,46
7 500 Ilsvxkpar- 0,2640 0,1477 99,99 — 0.2
nad Bol-
JEPIRKQ

o 60 ature

60 sun. TpyOxy nepio1uueckd nosopadusaed. [ToayudeHHBI NpoLYKT BHOBDL
caelinBaeM ¢ IBYKPATHBIM KOJHYECTBOM HIABEJNEBOH KHCJAOTbHI 1l NOBTOpsieM
onepaniio Harpesausi. KoneuyHblil mpOAYKT — ABYOKHUCD BaHa/ i, MeJKO-
KPUCTAJLTIYECKIe chekliuecss UemyiKiH uepHO-CHHEro isera. Boixox mpo-
aykra 969%. Ilpu noaydenny Madabix koaidecTB (B Jgojouxe) suixox 100%.

bpomMucTbiit BAHAAKA KPHCTAJZOTHAPAT

Masectunl ciiocobbl [10AyUeHAA OPOMHCTOro Ballaiuia B Je3BOTHOM
COCTOSIHIN U B pacTBopenHoM :['1, 5]. DpoMHUCTHIH BaHAAII B BHIE KpuCTAJd-
JOTHAPATA He NoJydeH H COCTaB ero He H3yYeH.

B ocHOBe MeTOXOB HOJYYeHHS OPOMHCTOrC BaHaJMIa KPUCTANJIOTHI-
pata HaMi OB HCMOAb30BAHBl PeaKIu:

a) VOSO4+BaBr2=VOBr2-{-BaSO.i,
6) ‘VO,+2HBr=VOBr;=H,0.

[To meroay a) 81,0 e cepHokucaoro Banaguna pacrsopsian b 200 .
BOJABL H K HarpeToMy pacrBopy mobGaBasin pactsop 148 2 6pomuga dapus
(u3 pacuera Ha 6e3BoaHble coau). OcaloK CepHOKHCJIOTO JapHd OTMHILT-
poBajJH Ha BOpOHKe DIloxHepa, ¢uabTpar mnposepsand Ha wonwnl Ba?t

SO3™, B cayuae OGHAPYKEHHS MPOBOIMIM TONOJHATEALHOE OCAZKIEHIE.
dunbTpart, cjaerka NOAKHC/JIEHHBIH OpPOMUCTOBOAOPOIHOH KHCJAOTOH, VIapH-
BaJH 10 CHPOMNOOOPA3HOT0 PACTBOPA YEPHO-CHHErO 1(BeTa, a 3aTeM KPHCTaJl-
JHU30Bau B 3KCHKaTOpe Hal (ochopHbIM aHrHapuaoMm. Brixox 90—929%.
[To metoay 6) 20 ¢ nByoXHCH BaHa/iusl pPacTBOPSIJIH TIPH HarpeBaHuUi
B 1,5-KpaTHOM KoJaudecTBe OPOMHCTOBOAODPOAHOH Kucaothl, 20Y% -noit. Ilo-
JY4YeHHBIH pacTBOp (PUABLTPOBAJM uepe3 CTEKAAHHBIH QuAbTp Ne 4, a paiee
NPOBOAMAU IpoOUecc, Kak B MeTojAe a), NPelBAaPUTEJIBHO liepel KpHCTasliu-
aaluell HaJ (ocOPHBIM AHTHADHAOM BBII@PXKHUBAS B KCHKATOpe HA/l THM-
POOKHCEIO Kaausg B TeueHHe 48 uacos. Brixon npoaykra 95--989,.

HekoTopble cBoOicTBa JBYOKHCH BaHAAUs
1 OpPOMHCTOro BaHaiAHJ/a. AHAJTHTHYECKHE laHHbIE

[TockoAbKY ABYOKHChL BaHalusa Oblla CUHTE3UPOBaHA /Il NpernapaTHB-
HBIX 1L{eqed, Mbl ONpeiesNuad CKOpoCcTh pacTsBopeHusi ee B 20%-no#t Gpomiu-
CTOBOAOPOTHOH KUCAOTE.

Haubopluell pacTBOPUMOCTBIO 1IPH OIHOBPEMEHHOM O0JIbILEN BLIXO1€
YHCTOIO 1IPOAYKTa 00Jalaer ABYOKHCH, uodywenHas upi 500° (radua. 1).
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Ko.inuectso BaHalus B ABYOKHUCH Ompejessier HepMauradaToMeTpPIUecKH M
THTPOBAHHEM, IIPEIBADHTEIBHO PACTBOPAS JIBYOKHCh B CepHOR  KHCAOTE
(1:4). Awaanz noxazan comepxanne Banatns  61,44%,  rteoperiieckoe
61,42%.

JByoxuch BaHa st Jerko OKHCAsIeTCsl KICIOPOI0M BO31YXd, 103TOMY
XPAHOTDL ee ciaelyer B 3alasHHbIX aMnyaax. [ToayueHusiii naMi GpoMHCTBI
Bana; (1 Kpucramaoriipat mveer cocras VOBre-3,6H,0. 310 Meaxokpu-
CTANHIUOCKOe BEleCTBO UePHO-3@IEHOr0 UBeTa (puc. 1), pacnibiBaercst Ha

: , BO3JYXC, JETKO OKHCASETCS KHCIOPO-
JIOM BO3/1yXa. XpaHITh MOKHO TOJBKO
B 3aMaAHHbBIX aMIIV.1aX,

AHamuz  OPOMICTOrO  BaHalu1a
KPHCTAJJIOTH/(PATa TIPOBOIHL TBYMs
MeToaaMn: 1) rpaBiMCTPIYecKiM, B
COUETAHHI C MepMaHTaHATOMETpIIue-
CKHM, 2) (POTOMETPIHUYCCKIIM.

[To mepoMy MeTO1y OKO0JI0 O.1HO-
o DpaMMa BaHa [l PACTBOPSIHL B
25 At BOJDL, 3apaHee B3BCIIOIION #
Hiokce. Bec HaBecku ompeiesill 1o
PA3HOCTI 'BECOB BOJALI M pacTBopa.
Honut  OpoMa ocaxKIaaH 1130BITKOM
asoruokucaoro cepebpa. [To Becy Gpo-

Pue. 1. Muxpodororpais KPHCTALIOR MHLa cepedpa onpe/esIsi colepKa-
opodicrare sanagaa VOBre-3,5H,0X Hue GpoMa. B pacTBope MeToxoM iep-
X 60 MAHTAHATOMETPHYRCKOIO  THTPOBAHTN

ONPeNSTANN  CONEpIKanHe BaHaTHI.
CojepaKaliie s 1I0JdyIeHHOM TPOAYKTE (B pacyere 1a Ge3BONHDIN) BaHAUA—
22,47% , Gpoma — 70,48% , TeoperHueckoe COAOPMKAHHE BaHa sl — 22,46%,
tpoma — 70,49% . ®ororeTpuyeckHe METObl OIIPeIeJICIEHs BaHa/ M TPHME-
{SHOTCs! J1OBOJIBHO UIHPOKO i[6], HO AJst Ompenenenis Bana/st B OPONHCTOM
panajidie peKoMeH alii Her.

Pacrsopsl GpPOMHCTOrO BaHAaAMJ/JIa HMEIOT SIPKO-CHHIOI0 OKPACRy, HTO
CAVAKHT TNPEANOCHIIKOH 1751 IPHMEHEHHsT KOMOPHMEeTDINT. Hamwn npeisapy-
TeJqpHBbIE HCCAETOBAHUA B 3TOH 06,7aCTH MOKa3anan, uto  (pOTOMETPHUECKHH
METO{ MOXKHO MPHMEHHTb. ‘

Onpeneenne NPOBOXUIN CIEIYIOULM 00pasoM: B i MepHbBIX KoJo
pa 100 ua ssoanau no 2 ma 20%-uoit HoSO4 1, cooTBercrBenHo, 9, 6, 7, 8,
10, 15, 20, 25 a2 pacTBOpa OPOMHCTOrO BaHaauja, Colepxkaiiero 3,724 me

paHands B 1 ma; KoxObl JOMBAJIH BO-

aofi. Uepes 10—15 mun uamepsan Ha
* (HOTO3EEKT POKASIOPHMETpE onTHYe-

OKYIO TJIOTHOCTbL PACTBOPOB (OTHOOH-
TEJIBHO XOJOCTOrO pacTBopa, He €O-
nepeKauiero wonos V4) M cTponan Ka-
Jaroposounblit rpadurk (puc. 2). Kio-
pery upuMetistat 30 sz OnblT 110K
3dJi, UTO HAHO0JACC UYBCTBUTEIBHBIM
SIBJSIETCS]  KPacHBI  CBeTOQHILTP ¢
MaKCHMYMOM  cBeTtornoroulennss 680
MME.

Ountiuccrgast IJIOTHOCTL PdaCTBO-
poOB MIPONOPLHOHAIEHE KOHIEHTPdUHI
B HCCeIyeMOM HaMH ‘HHTe@DBaJC OT
Puc. 2. KaauGposounnit rpauk st oil- 0,15 10 2 2 Inmm‘ﬂ‘l'm/Mﬂ: Oupeese-
pezcienna  pamanust  otoverpuueckwy  HHSL HPOBOJNNAH Ha poroxkonopHmMeTpe

METOAOM. DIK-M,

09310 -
G748
03586 4

03724 §

{1825 4

onmuveckast NNOMHECTE, D \
of 02 0.3
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CHHTe3a.

3. YcraHuoBaeH coCTaB KpHCTAMJIOTHApPATa GPOMHCTOTO BAHAIHJIA.

4. IToxazana BO3MOYKHOCTb ONpeje/eHHs] BaHa/ i B OPOMUCTOM Bala-
e (1’)OTOME‘T}')H‘I€’CKHM MeTOJIOM,

JIMTEPATYPA

A T Pesn. Kype neoprannueckoir xummm. T. 11, crp. 112, uzi. «Mup», M., 1966,

2. flepevenh XHMMUECKHX PEAKTHBOB M TIPENapaToB, DEKOMEHNyeMblX HHCTHTYTaM H
OILITHBIM MDPEANPUATHAM 14 TIePBOOYEPEIHOr0 M3TOTOBJEHHA IO XO3J0TOBOPAM C TPECTOM
«Cowspeaxtun», M., 1963.

3. 0. A . Coox. J. Am, Chem. Soc, 69, 331 (1947).

4. PyxoBo/\CTBO 110 LpemapaTdBHON 1 HeOPraHHueckoll Xiywmun nox pext. I Bpavaopa
H.-JI.-M_, 1956

5 b.B.Hexpacon. Kype obuteit xumun. Tocxumuszaar, M., 1960.

6. A, H. Byces, B.iI[. Tunuosa, B. M. Heanos Ilpakraueckoe pyvKoBoIcTeo
10 aHATHTHYECKOI XHAMH DeAKHX 3JeMenToB, 176, M31. «Xuvus», AL, 1966



