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Introduction

Iron-titanium-vanadium alloys are widely
used in hydrogen power engineering. It was
shown [1] that the character of their interaction
with hydrogen mainly is connected with the
composition and structure of the phases existing
in triangle Ti-Fe-V. For example, in the range 40
— 60 at.% of vanadium with about 2 at.% of iron
there is the maximum of absorbing capacity of
hydrogen exceeding the content of hydrogen in
titanium dihydride. Small additions of iron make
for supplementary dissolve of hydrogen in
overstechiometric hydride. It’s confirm the
necessity of control of initial alloys composition.
The method of differential spectrophotometry is
suitable and enough precision for the definition of
the significant contents of the elements and
provide to receive the results with relative
standard deviation S, < 0,01 [2]. The direct
occasion for the exploitation of this method are
connected with the difficulties of precision
measurement of optical density of the solutions
with large absorption. Consist in the comparing of
solution’s optical density with the optical density
of standard solution with the certain amount of
defining component in the same analytical form.
Thus the so-called relative absorption is
determined, which value can be computed from
mathematical expression of the Buger-Ber’s law.

The purpose of the present investigation is
the working of a technique of a full elemental
analysis of Ti-Fe-V alloys by the method of a
differential spectophotometry.

Results and discussion

Sample of 0.2 — 0.5 g alloy’s chip solved at
heating in a mix of acids consisting of 10 mls HCI
(1:1), 5 mls HNOs (1:1) and 10 mls H,SO, (1:1).
The analysis executed on the spectrophotometer
SP-4A in glass cuvette with different length of
optical distance. The contents of iron in alloys
determined on intensity of colouring of aqueous
solution: the iron (II) - 1,10 o - phenantroline.
This complex composition is formed in acid
medium (optimal value pH = 4 - 5). Titanium (IV)
and vanadium (IV) do not prevent from definition
of iron because in the region of measurement of a
light absorption of iron complex these ions in
solution do not absorb the light and don’t formed
the compounds with the nearest absorption.
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The titanium (IV) interacts in acid solutions
with diantipyrylmethane formed the yellow
compound with a maximum of absorption band at
lmax = 380 - 390 nm. Tartratums and citrates do
not prevents; but iron (III) and vanadium (V) are
prevented. Their influence mask off by adding the
reducing solutions - ascorbic acid or hydrocsil-
ammonium chloride.

The solution of vanadium (IV) absorbs light
in area with a maximum of absorption band at /;,,x
= 760 nm; a molar absorption coefficient of a light
~ 20 [3]. Vanadium (IV) was received by
reduction of vanadium (V) tartaric acid and
sulfite.

Concomitants to vanadium (IV) a titanium
(IV) and iron (II) do not absorbs the light in this
area of a spectrum and consequently do not
prevents the definition. However, at the
considerable contents of iron (III), vanadium (V)
and vanadium (IV) interact significantly that
affect on absorption spectrum of vanadium (IV).
The influence depends on concentration of
components. In this connection the next
techniques was used: at the beginning the analyses
on the contents of iron and titanium are carried
out and then in are added the solutions of iron (III)
and titanium (IV) in quantities calculated by the
results of analysis. Optical density was measured
on the spectrophotometer in the cuvette with the
length of an optical distance / = 5 sm. The
compared solution was prepared simultaneously
with analyzed solution.

Conclusions

The technique of analysis of iron - titanium -
vanadium alloys are proposed permitting to carry
out their full elemental analysis from one sample.
The method of a differential spectrophotometry
provides the obtaining of the results with relative
standard deviation S; < 0,01.
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BBenenne

TpoiiHble criaBbl, CoAepKAIIUE HKEIe30, TUTAH
W BaHaIWi, IIMPOKO HCIOJIB3YIOTCS B BOJOPOIHOM
snepreruke. Ilokazano [1], urTo Xapakrep wux
B3aMMOJEUCTBUSL C BOJOPOJIOM OIpenelsercs, B
MEPBYI0 OYepelb, COCTAaBOM M CTPYKTypod a3,
cymecTBylommx B TpeyrojpHuke Ti-Fe-V. Tak
HanpuMmep, B obmactu 40 — 60 at.% BaHamUs IS
COCTaBOB C coJiepKaHueM ~ 2 aT.% »xKelie3a UMeeTCst
MaKkCUMyM aOCOpOLIMOHHON €MKOCTH IO BOAOPOAY,
MPEBBIIAIONINY [0  BEJIMYMHE  COAEpIKaHUE
BOJOpOJa B AWTHOpUAe THTaHa. HeOoxbpmme
J00aBKHU jKeJie3a CIOCOOCTBYIOT JTOTOJHUTENEHOMY
PacTBOPEHHIO BOJIOPO/Ia B TUIIPHUJIE
CBEPXCTEXMOMETPUUECKOIO cocTaBa. Oto
CBHIIETEIBCTBYET O HEOOXOIUMOCTH KOHTPOIS
COCTAaBOB  HMCXOJHBIX  CIIaBOB. YJOOHBIM U
JOCTAaTOYHO TOYHBIM METOJOM OIIPCACIICHUA
COJIEpXKaHMUs 3HAUYMUTENIBHBIX KOJUYECTB 3JIEMEHTOB
SIBJISIETCA METO/T muddepeHmanbHON
CHEKTPOPOTOMETPUH, OOECISUUBAIOIINN MOTyYe-
HUE PEe3yJbTaTOB C OTHOCUTEIBHBIM CTaHAAPTHBIM
orknonenueM S; < 0,01 [2]. HemocpencTBeHHBIM
MIOBOJIOM I pa3pabOTKU 3TOTO METOJIa MOCTY KU
TPYAHOCTH, CBA3aHHBIC C TOYHBIM 3aMEepoOM
ONITHYCCKOH IIOTHOCTH PACTBOPOB C OOJBIINM
norsomeHueM. CyIIHOCTh METOJa 3aKJI04aeTcsl B
TOM, YTO ONTHYECKYI0 IUIOTHOCTb PacTBOPOB
CPaBHUBAIOT c ONTUYECKOM TUIOT-HOCTBIO
JTAJIOHHOTO PacTBOpPa, COAEPIKAIIEr0 HM3BECTHOE
KOJIMYECTBO OMPEENIEMOr0 KOMIIO-HEHTa B TOH K&
aHATUTHYECKOW ¢opMe, YTO U B HCCICTYEMOM
pactBope. IIpu 3TOM onpenensieTcs Tak Ha3bIBaeMoOe
OTHOCHUTEJIBHOE MOIJIOIEHHE, BEJIWYMHA KOTOPOTro
MOXXET OBITh BBIYMCICHA M3 MaTeMaTHYeCKOTO
BbIpakeHus 3akoHa byrepa-bepa.

Ienpro HaCTOSALIEN paboThI SIBIIAETCS
pa3paboTka METOAMKH IOJHOTO  3JEMEHTHOTO
aHanuza TpoiHbIX cruiaBoB Ti-Fe-V  meromom
T hepeHITHATEHON CIIEKTPOPOTOMETPHHU.

PesyabTaTsl u 00cyKaeHHe

Hasecky crmuiaBa Becom 0.2 — 0.5 r B BuAC
CTPY’KKM DPAacCTBOpSUIM IpU HAarpeBaHUU B CMECU
kuciort, cocrosiei u3 10 mut HCI (1:1), 5 mn HNO;
(1:1) m 10 ma H,SO4 (1:1). Ananu3 BbInosn-
HsM Ha cnekTtpodoromerpe tuna CP-4A B crek-
JISHHBIX KIOBETaX C pa3sHOM IJIMHONW ONTHYECKOIO
MyTH.

CopnepxaHue >eje3a B CIUIaBaxX OIPEACIUIH
[0 MHTEHCUBHOCTH OKpacKd BOAHOTO pacTBOpa:
xkemnezo  (II) 1,10  o-dpenanTpommH. 3OTO
BHYTPUKOMILUIEKCHOE COEIUHEHHE oOpasyeTcss B
KHCTION cpene (onTuManbHOe 3HaueHue pH = 4+5).
Turan (IV) wu Bamamuét (IV) He MemaroT
ONpENEJICHUIO  JKele3a, TaK Kak B 00JacTH
W3MEpPEHHs CBETOIOTJIOUICHUSI KOMILUIEKCa KeJe3a
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9TH HMOHBI B PacTBOpPE HE TOIJIOIIAIOT CBET U HE
00pa3yroT COCTUHECHUH C OJIM3KUM IOTIIOIICHUEM.

Tutan (IV) B3auMoOmeHCTBYeT B  KHCIBIX
pacTBopax C JIUAHTUIUPUIIMETAHOM, OOpasys
COCJIMHEHHE JKEJITOTO 1IBETa C MAKCHMYMOM ITOJIOCHI
MOTJIOMICHUS TIPH Amax = 380 — 390 um. He mematoT
TapTparbl, UUTpathl; MemaioT kenezo (III) u
Banaguii (V). WX  BiIMsAHHME  MaCKUPYIOT
JN00aBJICHUEM PpacTBOPOB —  BOCCTaHOBUTEJICH:
aCKOPOMHOBOI KHCJIOTHI 1200078 XJIOpHIa
TUIPOKCUIAMMOHHSL.

PactBop Bamamus (IV) abGcopOupyer cBeT B
001acTl ¢ MaKCHMyMOM TIOJIOCHI MOTJIONICHUS MPH
Mmax 760 HM, MOISApHBIH KO3 duUIMEHT
mormomenuss ceera =~ 20 [3]. Bamamuii (IV)
MOJTyYaJld BOCCTaHOBJICHWEM BaHaaus (V) BUHHOMN
KHCJIOTOU U CYyJIb(QUTOM.

ComryrerByromue Banagwio (IV) turan (IV) n
xkene3o (II) B oToit oOmacTu cmekTpa CBET HeE
abcopOMpPYIOT MW TOSTOMY  OMNPEACICHUI0  HE
MemaioT. OfHAKO, IPH 3HAYUTEIEHOM COZICPKaHUN
xenesa (III) Bananuit (V) u Banagmii (IV) 3ametrHo
B3aUMOJCHCTBYIOT MEXAy co00#, 4TO BIHSET Ha
criektp abcopbumu Banaaus (IV). CteneHs BIUSHUS
3aBHCHT OT KOHIICHTpPAIINH KOMIIOHEHTOB. B cBsi3n ¢
3TUM Obllla HUCIOJIB30BaHA TaKasi METOAMKA aHaIu3a:
B Hayaje BBHINOJHAIOT aHAIU3bl Ha COJAEpIKaHUE
Kejesa W TUTaHA; 3aTeM B PAacTBOP CpPaBHCHHUS
BBOMAAT pactBophl xkene3a (III) m Tturana (IV) B
KOJIMYECTBAX, PACCUUTAHHBIX IO pe3yjibTaTam
aHamm3a. ONTHYECKYI0 IUIOTHOCTh H3MEpSUIH Ha
cnekrpodoToMeTpe B KIOBET€ C  JUIHHOU
ontuyeckoro nytd / = 5 cm. PacTtBop cpaBHeHUs
TOTOBWJIM  OJHOBPEMEGHHO C  aHaJM3UPYEMBIM
pacTBopoM.
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