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The forms of Ahenium occurrence and ihe methods of Re
determination in concenirated HyS04
The formation of Re(VI) oxochlorlde exes has been
established first in tgne following sys e% v
Re(V, VIL) - H;50, (HB0p) - HOL ——»= ﬂeOC‘Z
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It has been established the sence 0; Re (V 1), (V)
oxochloride ms { ? ln& Ih&i!' } in
equilibrium in lr!.d.e rana! [} t‘mtiou :
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The quantitative and repid formation of ReOCLg
complex have been established in systems :
Re (VII) - EpSO, - HOL - Pe (II) ( Where Pe(II)-reducer) Rggc-'l-‘y
Re (VII) - H,S0, - KOl - photochemical reduction M

The photochemical reduction of Re(VII) and
reactlon between Re(VI) oxochloride complex and aromatical
amide were studied by means of flash photolysis.

The scheme for the REDOX reaction of Re(VII)

complex may be presented as follows :

S Re"'0;Cls™ + CI
H.Cl
Re( V1) OCI -

5

Re'0sClT Mo [ReOsC]

As a result Eava been established:
1. ReOClg 18 stable 1 - 20 % HCl)
2. Equilibrium Re(VII),(VI) and (V) in H,S0, (20-50% HC1)
3. ReOCly 18 unstable in HyS0, (50-100 % HOL)
4. ReOC1y 1s oxidizer of organic substances
5. catalytic activity of Re (VI) in reaction of organic
substances oxidation

SPECTROPHOTONETRIC and ESR methods of Re determination,
based on photochenical production Re0Cly complex have
been proposed
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It has been shown that a linear dependence of the sum tosal
of the amplitudes of lines 1—5 (Fig. 2):
Tmly+la+ls+latls
on thenium content halds over the concentration range of rhe-
minm 0—37 pg/ml.




Kinetic method of Re defenmination
System

Re (1804 + HCe)~0PA ~HA —= 2621
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The catalytic reaction of diphenylasine oxidatisn besn
davalop the Kinatic method With spestropeceersie Anmontim -
rhenius

ticn in soncentrated . Optimsl ves
senastions: 8 K %0, ;13 N ML = 3i1 vel.jrors  JOISieia
[MICH'| =2410°, [000,)=2410°%, ALm615 ns, 20 min. The limit of
datsction-for Re . is S4I0ETE Rl It was established that a
. IAfGET excess of Mo(Vi), WIVI), Cr(vi), UVI}, Ce(IV), Fa{ifj,
©aiil), WLIII}), Ca{Il} did not intesfers. Analysis of Fhaniim
ey - wolutien of acid are carcied

RAPID DETERMINATION OF MICROGRAM AMOUNTS OF Re IN SOLUTICNS

SYSTEM
Re - (HgSODq + HND3) - SPHN - Sn(II)

SQH\‘ i*' g SOH
ﬁek{ OPTIMUM CONDITIONS
BO% HgS04+20% 10M HNDs
Saf

Caphn®6,26 107%M Amax =520nm
Csn(11y=8,4 1073 T =10 min

ANALYTICAL CHARACTERISTIC
SPECTROPHOTOMETRIC METHOD
Limited of Detection-0,2ng/ml Re
Linearity - 0,4-4 ng/ml Re
10 min for color development
Spe0,2 for 0,4 ng/ml Re

REACTION SELECTIVITY
A 1000-fold excess of each PL(IV)
Os(VIIT),Ru(vIII),Rh(III),Pd(1T),
Ir(IIL),v(v), AL W,UCVT), Fe(l1l).
A 100-fold excess of each Mo(VI),
Cull). NO3~,5047%,0104" do not
1, interfere with the reaction

Variantions in the absorbanne of the AMALYTICAL APPLICATIONS
Re-(80% of BM HgSDg#+20% of 10M HNOs) Direct determination of Re in the
-5nClg with time for varics concen- fumarcle rock samples,ground wa-
trations of Re. Cre M:(1),(2) 4,4 ter,plants on sfopes of Kudriavy
1079, (31,1 108, (4)1,76 107%;Cpe=  of voloano,technological soluti-
8,25 107°M;Csnc12=8,4 107 ons, industrial waters,cils
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THE METHODS BASED ON THE FROPERTIES OF Re(VI)

i The quantitative and rapld formation of the stable

established in system ;
(1) ™oy ~ oy

OPTTMAL CONDITIONS:
16 M H,804, Be : By =1 : 20: 50
T = 20 min
The range of determination
(0.2 - 7,0 3» 167 K { U¥-¥iS)
(1,0 - 6,0 ) » 1654 ( BR)
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OPTIMAL CONDITIONS

Compound L G 0 AweT! Ay
ReO Bry in Hy 504 S60(2200), 650(2050) 2073 L7 1019 082
ReO Bry in toluene SE0(2560). 630(4270) - b - -
Re (TDT)y —u—  695(16000) o
et | The formation of ReOBr, in sulphuric

acid from the Red)y ion and KBr was
used for the development of a selective
spectrophotometric method for the
determination of thenium and the
ahility of ReOBr, to be extracted into
organic solvents was used for thenium
determination by ESR.

SCHEME OF INTERACTION BETWEEN Re AND L

System ReOBr, | PhyP{ReOy) — H:R - CHCly

(IR~ Toluene-3d-sdithinl, Guinmaline23-dhiol,
MenaThiophessh, diThionagbiol asd otbers.
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Optimal conditions of formation of complex rhenium- oxidithionaphtol (DTN)
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D= f[HCI, Ay, =503 nm, Cq, =29.8 pg/ml, C, = 0.03 M
D= f[DTN), Cq, =29.8 pg/ml, Cyy, = 11.4 M, © = 100 min
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9 D= f(t), Ay =503 nm, C, = 29.8 pg/ml, C, =0.03 M, 1 =0.2cm Re:DTN=1:2
vy Absorbance spectra of complex
: Rhenium with oxidithionaphtol
“"ﬂ A=503nm ,g=15.10%
0,4'3

Y& | ESR spectrum of rhenium (VI)
complex with oxidithionaphtol -
[ReO(C, H,OHS,),]

Parameters of ESR spectrum :
9=2.059, 0)- 1979, A =446G,A1=349G
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