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ON THE NEW PHENOMENON OF POST-ELECTROLYZED
CHEMICAL DISSOLUTION OF TITANIUM
IN AQUATIC ACIDIC SOLUTIONS

We have established a previously unknown phenomenon of post-electrolyzed chemical dissolution of
titanium in water solutions, which is that with the preliminary polarization of metal with transient currents
(cathode impulse, industrial alternating currents), the oxide film is removed from the surface of titanium,
leading to a change in the size of the electrode potential of titanium and its chemical dissolution in aquatic
water solutions (sulphate, chloride). The results of the research were recognized by the International
Academy of Sciences and the Russian Academy of Natural Sciences (Moscow, Russia) as a scientific
discovery in the field of electrochemistry of metals. The priority of the opening begins in 2000 - when the
authors received the first patent. Certificates and diplomas for the discovery have been issued to the
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry (Almaty, Kazakhstan).

Titanium is known to have high chemical resistance in many excited environments, including

chloride-ions. At normal temperatures, titanium is not affected by nitrohydrochloric acid or moist chlorine.
Titanium in water solutions does not anodically dissolve, as it is instantly passive and the flow of currents
in the eclectrochemical chain stops. However, these notions of the chemical resistance of titanium
associated with its passiveness are at odds with known thermodynamic data. Analyzing by the value of the
standard potentials, from a thermodynamic point of view, titanium is unstable, because the value of the
1onization potentials of titanium atoms is much more negative than the standard potential of a standard
hydrogen electrode. Therefore, theoretically, titanium should enter into the ion exchange process and
displace hydrogen ions from water and therefore dissolve in aquatic environments. However, in practice, it
does not dissolve, as it is instantly self-passive and becomes very stable not only in water, but also in
various excited acidic solutions, including in sea water. The reason for the instant passiveness of titanium
in these environments is the formation on its surface of insoluble in water, as well as in acidic and alkaline
solutions, a thin protective oxide film that shields the surface of metal titanium from electrolyte ions. For
the first time, we have experimentally discovered and theoretically substantiated the previously unknown
new phenomenon of post-electrolyzed self-dissolution of titanium in aquatic solutions, i.¢. it is established
that after pre-treatment with cathode impulse currents or industrial alternating currents with 50 hertz
frequency, titanium becomes chemically soluble [1-4].
The scientific significance of the discovery lies in the fact that for the first time a new phenomenon of
post-electrolyzed chemical dissolution of titanium electrode was found, primarily (before the electric
current is turned off) initiated by cathode impulse currents or industrial AC. As the results of the
experiments, this is the restoration and destruction of dense thin oxide layers, constantly present on the
surface of titanium. In this case, the surface of the metal is released from the protective oxide layer and
then the "bared" titanium begins to chemically dissolve like an electronegative metal, releasing on its
surface active atomic hydrogen and sending trivalent ions of titanium to a solution volume that form
different titanium compounds. The authors have experimentally proved that the process of dissolving
titanium, at the same time, continues after the interruption of the current, i.e. after electrolysis.

—272 ——









ISSN 2224-5278 Series of Geology and Technical Sciences. 6. 2020

M. XK. Kypunos, A. baemog, A. K. Baemoga, I'. U3taeyon
WHcTutyT TOomnmea, kKarammsa u anekrpoxumun uM. J1. B. Corombekoro, Amvarst, Kazaxcran

O HOBOM ABJEHHWU NOCTIJEKTPOJIHU3HOI'O XUMHYECKOI'O PACTBOPEHHSA TUTAHA
B BOJHBIX KHCJIBIX PACTBOPAX

YCTaHOBJICHO HEU3BECTHOE PAHEE SABICHUE MOCTAICKTPOIM3HOIO XUMHYESCKOTO PACTBOPCHHA THTAHA B BOJHBIX
PacTBOpax, 3aKIOYAIOIICECA B TOM, YTO IPH MPEABAPUTCIBHOM MOJPH3AMUN METANA HECTANHOHAPHBIMU TOKAMH
(KaTOMHO MMITYJIBCHBIMH, NPOMBIIUICHHBIM IEPEMCHHBIMH), TNPOHUCXOAUT VJANCHHEC OKCHAHOH IUICHKH HA
MOBEPXHOCTH TUTAHA, MPUBOAAIICE K CMEIICHHUIO BETHYUHBI JICKTPOAHOTO MOTCHIUANA THTAHA H €70 XUMHYCCKOMY
PACTBOPEHHUIO B BOJHBIX KHCJBIX PACTBOPAX (CEPHOKHCIBIX, COLTHOKHCIBIX). Pe3ybTaThl HCCICIOBAHMA aBTOPOB
MPU3HAHBI MEXIYHAPOAHOU akaaeMueil HayK U POCCHICKOM akaJeMuel eCTECTBEHHBIX HayK (r. MOCKBa) HayUHbIM
OTKPBITHEM B 00JACTH 3MEKTPOXMMHUM METaioB. [Ipmopurer oTKphITHA HaumHACTCS ¢ 2000 T. — AaThl MONYUCHHUS
aBTOpaMH NEPBOro maTeHTa. CBHICTENBCTBA W AMIUIOMBI HA OTKPBITHE BBIIAHBI HCTHTYTY TOILIMBA, KATaiHM3a H
anekrpoxumud uM. J[. B. Coxomsckoro (T. AmMarsr).
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TUTAHHBIH KBIIIKbBLI CY EPITIHALUIEPIHJE DJIEKTPOJIA3AEH KEUIHIT XUMHUAAJIBIK
EPYIHIH KAHA K¥BbIJIBICHI TYPAJIBI

THTaHHBIH Cy EpITIHIINCPIHAEC 3NCKTPOIM3ACH KCHIHTI XUMISUIBIK €pYiHiH OYpbhIH OeJrici3 OOIBIN KeJITreH
KYOBIIbICHI AHBIKTAJIBI, THTAHHBIH 3JICKTPO MMOTCHIHAIBIHBIH 63TCPYIHE >KOHE OHBIH KBIIIKBLI CY CPIiTIHAIICPIHIC
(KYKIPT KBIIIKBLTBL, TY3 KBIIKBIIBI) XHMILLUIBIK CPYIHE SKEICTIH METAIIBI CTAIIHOHAPIIBIK €MEC TOKTAPMEH (KaTOATHI
HMITYIIbC, OHEPKICINTIK AaHHBIMANBIIAP) ANIBIH alla MOIPU3AIMSIIAY KE31HAC TUTAHHBIH OCTIHAE OKCHI IICHKACHI
SKOMBLIAABL. ABTOPIAPIBIH 3EPTTCY HOTIDKEICPIH XaTbIKAPAJbIK FHLUIBIM aKaJeMISICHI MCH Pecell sKapaThUIBICTaHy
FBUTBIMAAPHI akageMusiChl (MacKey K.) METaI 3JEKTPOXUMISICHI CANTACBIHAAFHI FHIIBIMHE YKAHAIBIK PETIHIC TAHBIIBI.
Anmprmbiv 6ackMapLIbiFsl 2000 KBITIAH — aBTOPJIAPABIH AJFAMKBI IATCHT alFaH KYHIHCH 0acTamaiasl. ANIBLIBIMEA
anplHFaH Kyamikrep MeH aumuiommap J|. B. CokonbCkuii aThHAAFBI KaHAPMAI, KaTamw3 KOHE JJICKTPOXHMUS
HHCTUTYTHIHA Oepimmi (AIMaTHI K. ).
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