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PEKPUCTAJUIN3AIIUA B IBY CJIOMHBIX NaBr+AgBri
CMEIIAHHBIX Na, ,Ag,BrTOHKUX IIJIEHKAX
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Uucno MUKIOB 3apsa-paspsii B JIMTHI-KeIe30-(pochaTHOM aKKyMYISTOpPe
OTpaHUYMBACTCS JeTpajaluedl kaToma 3a cdeT (DasoBOro pas/ieiieHus
LiFePO, —FePO, + LiFePO, .IlonobHOE pa3jeneHue MPOUCXOIUT CaMO-
MIPOM3BOJIFHO B KOMHATHBIX YCJIOBUSX B ONTHYECKU MPO3PA3HOM TBEPIOM
pactBopeNa,; ,Ag,Br o ¢popmyne Na, ,Ag,Br — NaBr + AgBr. Mexanum
(dazoBoro pasneneHus B Na;,Ag,Br MoxeT OBITh HCIIOJIH30BAH KaK BO3-
MokHas Mozenb nerpanarmu LiFePO, katona.

B nmannoi#t pabote ans usydeHus (azoBoro pasnencHus B Naj,Ag,Br ToH-
KHe TUICHKH STHX TBEPIBIX pacTBopoB mpu x=0;0,25;0,50;0,75;1,0 6butn mo-
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JIy4eHbl OBICTPBIM BaKyyMHBIM ocaxkieHueM (1-5 HM/c) cMecH mopolnka Ha
CTEKJISTHHSIX M KBaplEBBIX MMOJUIOKKAX. BBIIM TaKkke MOIydeHbI JIBYCIOHHbIE
TwieHkn oxuHakoBod TommuHbl (100 HM)NaBr(t))+AgBr(t,) rae TommmHb
cnoeB t(t;) BapeupoBaimch kak 0(100); 20(80); 40(60); 60(40); 80(20);
100(0)aM. CrieKTphI MOTIONICHUS TUICHOK B IIMPOKOM ONTHYCCKOM JUara-
3oHe 200-900 HM BKIIOYAIOMIMM OOJIACTH NPO3PAYHOCTH OOOMX CJIOEB U
KpaeBOro SKCUTOHHOTO HorjomeHnst AgBr usmepsutuce ¢ CyTOYHBIM UHTEp-
BasioM. Mopdorornueckne W3MEHEHUs (TpaHyIu3anus) IUICHOK (oTorpa-
¢upoBanuce yepe3 ontudeckuii Mukpockor ¢ 1000-KpaTHBIM YBETHUEHHU-
eM. Poct rpanyn corpoBoxIaiics moTeprel Mpo3pavyHOCTH IJIEHKH 3a CUET
CBETOpacCesiHUSl Ha TpaHyjax W YIIUPUHHEM KPaeBOr'o SKCUTOHHOIO ITHKa
noriomeHust AgBr. OTXUr TIeHOK Mpu 200°C 1o u mocne rpaHyJsLuu 3a-
MEUISIJT POCT TpaHyJl, HO He TIPUBOAWII K UX rcue3HoBeHHo. [IpenioxkeH mMe-
XaHU3M Ipolecca TPaHyIIsI3alHH.

Knrouesvie cnosa: ToHKME TeHKH TBepaoro pacrBopaNa, Ag,Br, poct
rpaHyJl CBeTOpaccesHie Ha TpaHysax, SKCHTOHHOE MOTJIOIEHHE.

RECRYSTALLIZATION IN A SANDWICHED NaBr +AgBr
AND MIXED Na,Ag,Br THIN FILMS

R. Galbadrakh, Department of Physics, National University
of Mongolia
Ulaanbaatar, Mongolia

E. Temujin, Department of Physics, National University of Mongolia
Ulaanbaatar, Mongolia

A. Dulmaa, Department of Physics, National University of Mongolia
Ulaanbaatar, Mongolia

S. Munkhtsetseg, Department of Physics, National University
of Mongolia
Ulaanbaatar, Mongolia

N. Tsogbadrakh, Department of Physics, National University
of Mongolia
Ulaanbaatar, Mongolia

L. Enkhtor, Department of Physics, National University of Mongolia
Ulaanbaatar, Mongolia

149



The number of charge-discharge cycles in the lithium- iron- phosphate bat-
tery is limited by cathode degradation due to phase separation LiFePO, —
FePO, + LiFePO, .Same nature separation occurs spontaneously under am-
bient conditions in an optically transparent solid solution Na,,Ag,Br
through formula Na, ,Ag,Br — NaBr + AgBr. The mechanism of phase se-
paration in Na,Ag,Br can be used as a possible model of degradation of
LiFePO, cathode.

In this paper, to study the phase separation in Na; ,Ag,Br, a thin films of sol-
id solutions at x = 0, 0.25, 0.50, 0.75, 1.0, were fabricated by rapid vacuum
deposition (1-5 nm / s) of powder mixture on a glass or quartz substrates.
Were also fabricated sandwiched films of the same thickness (100 nm),
NaBr (t;) + AgBr (t,) where the thicknesses of layers t; () varied as 0 (100);
20 (80); 40 (60); 60 (40); 80 (20); 100 (0) nm. The absorption spectra of the
films in a broad optical range of 200-900 nm, including the area of
transparency of both layers and the absorption band of edge exciton of AgBr
were measured with a daily interval. Morphological changes (granulation) in
films were photographed through an optical microscope with 1000-fold
magnification. The growth of the granules in a film were accompanied by
transparency loss due to light scattering at the grains and widening of edge
excitonic absorption band of AgBr. Annealing the films at 200°C before and
after granulation slowed a growth of the granules, but did not lead to their
disappearing. The work offers possible mechanism of granulation process in
these films.

Keywords: Thin films of a solid solution of Na, ,Ag,Br, growth of granules,
light scattering on a granules, excitonic absorption.
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