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caM MaKCUMYM € YMEHBIIIAETCS MO BBICOTE M CTAHOBUTCS OoJjiee pa3sMbIThiM (puc. 1).
PasmbITHe (ha3oBOrO mepexoaa CBA3aHO, MO-BUIUMOMY, C 3aMEIleHUEM aToMOB Ba Ha
aToMmbl St, B pe3yabTare 4yero o0pa3yrorcs o0IacTi, UMEIOIIUE CBOU JIOKAJIbHbIC TEM-
neparypsl Kiopu, 3aBucsmme ot cocrasa [2]. B coorBercTBuM C [2] Oblia moidydeHa
3aBUCUMOCTb MapaMeTpa pa3sMbITH G OT KOHLIEHTPALIMK aTOMOB St (BCTaBKa Ha pUC.
1). BunHo, 4T0 ¢ pOCTOM KOHIICHTPAIIMM aTOMOB CTPOHIIMSI G YBEJIIMYMBAETCS, YTO B
paMKax mozenu (GIyKTyalui coctaBa OObICHIETCS pa3ylopsIOUeHUEM pacipeiese-
HUS HOHOB Ba u Sr B y351axX KpUCTaJUIMYECKON PEIIETKHU.

Wccnenyembie 00pasiisl MpeTeprieBatoT pa3oBblil Mepexo MePBOTo pojia, KOTOPHIi
COMPOBOXKJAETCS BOZHUKHOBEHUEM JIOKAJILHBIX MOJIIPHBIX 00JacTeil B HEMOISPHOU
Mmatpuiie. [loaTtomy Obuta mpoBeseHa OIleHKAa 00bEMOB JIOKAJIBHBIX MOJSPHBIX 001a-
cTel B ¥ uccienoBaHa UX 3aBUCUMOCTH OT KOHUEHTpauuu Sr. bpulo BBISBIEHO, YTO
YBEJIMYECHHUE COAEPKaHUS aTOMOB St MPUBOAUT K YMEHBIICHUIO 00BEMA 3apOJIbIIIEi
HOBOH (pa3bl BemiecTBa (BcTaBka Ha puc. 1). Takas 3aBUCUMOCTh OOBSICHSIETCSI YMEHbB-
[IEHUEM BEJIMYMHBI CHOHTAHHOW MOJISPU3ALUU U, KaK CJIEJCTBUE, CHUKEHUEM SHEPTUH
JETOJISIPU3YIOLIETO MOJIS 3apOAbIIeH MOSIPHOU (a3bl.

Paboma evinonnena npu noooepoicke Munooprayku 6 pamxax 2ocyoapcmeenHo2o 3a0d-
Hus (npoexm Ne FZGM-2020-0007).
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A series of novel catalysts Cdo.4Mno.6S/g-C3N4 with different Cdo.sMno.sS contents was
synthesized. The obtained composites showed high photocatalytic activities in Hz evolution
reaction and the highest H> evolution rate of 0.23 pmol min™".

The rapid depletion of oil resources necessitates extensive mastering of alternative
energy and raw material sources for the chemical industry. Serious attention is pres-
ently given to use of hydrogen as a fuel. An advantage of hydrogen is its high heating
value. Furthermore, the product of its combustion is water, an environmentally friendly
substance. The photocatalytic decomposition of water to hydrogen and oxygen using
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solar energy is promising, but catalytic activity in this process is quite low due to the
recombination of photogenerated charge carriers on the semiconductor surface. The
addition of sacrificial agents in the system reduces the rate of charge recombination
and increases the rate of hydrogen evolution [1].

Graphitic carbon nitride (g-Cs;Na) is a typical metal-free polymeric semiconductor
material, has attracted much attention in photocatalysis due to its non-toxicity, inex-
pensiveness, high chemical and thermal stability, and easy preparation, also g-CsN4 has
a band gaps are 2.7 eV and can absorb light up to 460 nm, but g-C;N4 suffers from
drawbacks including low visible-light utilization efficiency, low surface area, and rapid
recombination of the photogenerated charges, which largely limit its photocatalytic ac-
tivity.

The solid solution of CdS and MnS, CdxMn, S allows one to control the compo-
sition as well as a band gap which makes it possible to vary the positions of the valence
and conduction bands. Recently we synthesized and studied photocatalysts CdiMn; «S
(x =0 —1) in the hydrogen evolution reaction under the visible light [2]. The sample
with x = 0.6 demonstrated the highest rate of hydrogen evolution.

Composites based on g-C3N4 and CdyMn,; S have been developed as highly efti-
cient materials for photocatalytic hydrogen evolution, because there is the formation
of a heterojunction that promotes the separation of photogenerated charge carriers. The
work was aimed at the synthesis and research of new sulfide catalysts for photocatalytic
hydrogen evolution under visible light irradiation using 450 nm LED as a light source.

The composites were synthesized by impregnating g-Cs;N4 with a solution of the
salts of cadmium and manganese, followed by the formation of cadmium and manga-
nese hydroxides and reprecipitation with a Na,S solution. The mass fraction of the solid
solution supported on carbon nitride varied from 5 to 90%. The concentration of hy-
drogen was determined by means of Khromos gas chromatograph (Russia) equipped
with thermal conductivity detector with argon as the carrier gas.

The activity of photocatalysts was studied in the process of photocatalytic hydrogen
evolution from a 0.1M Na,S/0.1M Na,SO; suspension under visible light with a max-
imum wavelength of 450 nm. The highest activity, equal to 0.23 pmol min!, was ex-
hibited by the sample 50% Cdy4Mng6S/g-C;Na.
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