17. Pe3roMeTa HA pelleH3UPAHUTE MYOJIMKALMH HA
OBLJrapCcKM M AHIJIMHCKHU €3UK

(c yuacTHe Ha 1. ac. 1-p Becestnna PanresioBa)

1.

Sand-rose shaped B-Ni(OH). microspheres: A high efficient additive in the
thermal decomposition of ammonium perchlorate, 2023

Vesselina Rangelova, Maya Spassova, George Tzvetkov, Tony Spassov, Peter
Tzvetkov

IIpuera 3a neyar B Journal of Chemical Technology and Metallurgy, 2023.
Scopus Q3

ABSTRACT: Sand-rose shaped p-Ni(OH), submicron particles were
successfully synthesized by a simple wet-chemistry process. The influence of the
as-prepared material on the thermal decomposition of ammonium perchlorate
(AP) was explored by thermogravimetry and differential scanning calorimetry
analyses. The in-situ formation of active NiO species in the AP/B-Ni(OH), system
Is beneficial for electron transfer in the decomposition steps of AP, leading to the
acceleration of its thermal decomposition. In particular, the addition of 5 wt% -
Ni(OH), to AP lowers the decomposition temperature of the latter by 68.5°C and,
moreover, the apparent heat of decomposition is increased almost twofold

compared to that of pure AP.

Pestome: CyoOmukponnu uactunu B-Ni(OH), ¢ dopma Ha msachuHa posa ca
YCTCIIHO CHHTE3WPAHU UYPe3 JICCEH CHHTCTHUYCH TOIX0J]. BIUsHMETO Ha Taka
MOJIYYCHHSI MaTepuail BbPXY TEPMHYHOTO pasjlaraHe Ha aMOHHEB IepXJIopar
(AIl) e uscnenBaHo 4pe3 TEpMOTpPaBUMETpuUs U JudepeHIMATHA CKaHUpaIla

kanopumetpus. O0pa3yBanero in-situ Ha akTuBHU NiO IEHTPOBE B cHCTEMAaTa



ATI/B-Ni(OH); e oT 3HadeHune 3a MpeHOCA HA EJICKTPOHH B €TAIMTE Ha pasjiaraHe
Ha All, k0eTo BoaM A0 YCKOpsiIBaHE HA TEPMUYHOTO MYy pasnarane. J{o0aBsHeTo
Ha 5 rerstoBHH % B-Ni(OH), kbM AIl moHmkaBa TeMIiepaTypara My Ha pa3jiaraHe
¢ 68.5 °C 1 ocBeH TOBa CHOTBETHATa TOIUIMHA HA pa3JlaraHe ce yBEINYaBa MOYTH

ABa ITbTHU B CPABHCHHUC C Ta3U HA YUCTHUA Al

2.

Facile preparation of llumins-loaded graphitic carbon nitride with improved
catalytic activity on the thermal decompositopn of ammonium perchlorate,
2023

Tzvetkov, G., Spassov, T., Rangelova, V.

Comptes Rendus de L'Academie Bulgare des Sciences, (2023), 76 (6), pp. 890-
896. Scopus Q3.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85166261081&d0i=10.7546%2fCRABS.2023.06.08&partner| D=40&md5=0eda
d69bfa2fc26348c71a948e3cfedf

DOI: 10.7546/CRABS.2023.06.08

ABSTRACT: Novel g-CN” humins (denoted as CNH) composite was
synthesized through a simple two-step method. The results indicated that humins
nanoparticles with sizes < 200 nm were successfully loaded on the surface of g-
Ca™ (CN). The catalytic effect of the as-prepared composite on the thermal
decomposition of ammonium perchlorate (AP) was investigated by means of
theririogravi- mctric and differential thermal analyses (TG-DTA). Compared with
pure CN, CNH was proved to catalyze the thermal decomposition of AP more
effectively. Specifically, the high temperature decomposition step of AP was
decreased by 80.0 °C, with an increase of the total heat release to 1320 J g™
Besides, the possible catalytic mechanism of AP decomposition was discussed. ©

2023 Academic Publishing House.



Pe3rome: Upes neceH IByCTENIEHEH METO/I € CHHTE3UpaH HOB KOMIO3UT oT g-CN”
xymuHu (o3Hauen kato CNH). Pesynaratute mnoka3BaT, 4Ye€ XyMHUHOBH
HaHouacTuin ¢ pasmepu < 200 nNm, ca ychmemHO HATOBAPEHU BBPXY
noBspxHocTTa Ha g-Ca” (CN). KaramuTtuyausaT e(eKkT BBPXY TEPMHUYHOTO
pasjiaraHe Ha aMOHHUEB MEPXJIOpAaT B Taka MOJATOTBEHHS KOMIIO3UT € U3CJe/IBaH
ype3 AudepeHIalieH TepMUYEH aHaIu3 U TepMorpaBuMeTpust. JlokazaHo e, ue B
cpaBHeHue ¢ 9UCTHS CN, KOMIO3UTHT KaTaIu3upa Mo-e(PEeKTUBHO TEPMUIHOTO
paznaraHe Ha aMmoHuEB mepxJopar. [lo-koHKpeTHO, TeMmiepaTypara Ha
BHCOKOTEMIIEPATypPHOTO pa3jiaraHe Ha aMOHUEBHUS MEPXJIOpaT Ce MOHMKABa C
80.0 °C, c noBMIIaBaHe Ha OOIOTO KOJIMYECTBO OT/eIeHa TomrHa 10 1320 Jg.
KoMmeHnTupan € W BB3MOKEH MEXaHHU3bM 32 KATAJIUTUYHOTO paszjaraHe Ha

aMOHHEB NEPXJIOpaT.

3.

Effect of low Al content on the electrode performance of LaNi5-xAlx
hydrogen storage alloys, 2023

Todorova, S., Abrashev, B., Rangelova, V., Vassileva, E., Spassov, T.

Journal of Chemical Technology and Metallurgy (2023), 58 (1), pp. 200-207.
Scopus Q3. Cited 1 time.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85144956827 &partnerlD=40&md5=6cfd60933cac016669424888e290ad60

ABSTRACT: The influence of low Al concentrations on the hydrogen capacity
and cycling life of electrochemically hydrided LaNis.xAly (x <0.1) is studied. Two
alloys with well-defined composition (determined by EDX and ICP) are
characterized microstructurally (XRD, SEM, TEM) and their electrochemical
hydriding/dehydriding behavior are studied in a three-electrode electrochemical
cell. It is found that small compositional differences do not result in noticeable

changes in the LaNi5 crystal lattice parameters. The opposite, however, is
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observed in the alloys’ discharge capacity and cycling life. Particularly hydrogen
capacity appeared to be very sensitive to small differences in the Al content.
Higher capacity is detected for the alloys with lower Al concentration, which is
in line with the already known influence of Al in LaNisxAlx at higher Al
concentrations (x > 0.1). During hydrogen charge/discharge cycling the higher
capacity alloy decreases its capacity from 275 mAh g, reaching 170 mAh g*
after 50 cycles. The measured hydrogen diffusion coefficients 1.2x10%! cm? st
and 0.7x10! cm? st reveal higher value for the alloy with lower Al content. ©

2023, Journal of Chemical Technology and Metallurgy. All Rights Reserved.

Pe3tome: UM3crnenBa ce BIMSHUETO Ha HUCKM KOHIIEHTpamuu Ha Al Bbpxy
BOJIOPOJIHUSI KamalUTeT W YCTOWYMBOCT MPU IUKIMYHO EJICKTPOXUMUYHO
xuapuaupane Ha LaNisxAlyx (x < 0.1) crmaBu. [IBe cIiaBu ¢ TOYHO ONpeesicH
cbeTaB (onpeneneH upe3 EDX u ICP) ca oxapakrepuznpaHu U MUKPOCTPYKTYPHO
(XRD, SEM, TEM). N3yueno TSXHOTO €JEKTPOXUMHUYHO
XUJApUpaHe/IeXuipupade B TPUEJICKTPOJHA  EINEeKTPOXUMHYHA  KIJIETKa.
Y cTaHOBEHO €, Y€ MaJIKU Pa3JIMKU B ChCTaBa HE BOASAT J0 3a0€IeKUMU MPOMEHU
B MapaMeTpuTe Ha KpucTtainHarta pemerka Ha LaNis. Ot apyra crpana,
€JEKTPOXUMUYHU XAPAKTEPUCTUKH KAaTO Pa3psAEH KalaluTeT U YCTOMYHUBOCT
Mpy [UKIMpPaHEe CE€ OKa3BaT MHOTO YYBCTBUTEIEH KbM MAaJKd pPa3jMKU B
chabpxanueTo Ha Al. [lo-Bucok kamanurter ce HaOI0aBa IPH CILJIAaBUTE C T10-
HUCKa KOHIIEHTpalus Ha Al, KO€TO € B ChOTBETCTBHE C B€YE U3BECTHOTO BIIUSIHUE
Ha Al B LaNis.xAlx mpu mo-Brcoku koHneHnTpamuu Ha Al (x > 0.1). ITo Bpeme Ha
EIEKTPOXUMUYHO IUKJIMYHO 3apek/IaHe/pa3pekaaHe ¢ BOJIOPOJ, CIUIaBTa C TO-
BHCOK KalTallUTET HaMaJIIBa CBOS KamaureT oT 275 mAh g'l, nocturanku go 170
mMAh g-1 crieq 50 nuksia. M3Mepennrte koeduimeHTH Ha Audy3us Ha BOJOPOIa
1.2x10-11 cm? st m 0.7x10-11 cm? s noka3Bar mo-BUcoKa CTOMHOCT 3a CILIABTA

C TIO-HUCKO ChIbprkaHue Ha Al.



4,

Glass forming ability of Zr-based Zr-Cu-Ni-Al—(Ag) alloys, 2023
Lyubenova, L., Rangelova, V., Spassova, M., Spassov, T.

Journal of Thermal Analysis and Calorimetry (2023), 148 (10), pp. 3975-3980.
Scopus Q1.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85149242429&d0i=10.1007%2fs10973-023-12044-
0&partnerlD=40&md5=22c¢8fd2602011901dc25cfe2f8a39447

DOI: 10.1007/s10973-023-12044-0

ABSTRACT: A series of Zr-based glasses has been obtained by rapid melt
guenching and their thermal characteristics (Tg, Tx, TI) were determined by
DSC/DTA. Some of the most recognized glass forming ability (GFA) criteria
were applied to predict the glass forming ability of the alloys and to study its
dependence on the alloy composition. As a result, the best glass forming
compositions among the studied alloys could be selected. It was found that as a
general trend an increase of the Zr content results in Tx and ATx (= Tx— TQ)
decrease. The determined liquidus temperatures of chosen compositions with
substantially different ATx were foueffnd to vary relatively little. Therefore, it
was concluded that the variation in the GFA of the studied alloys is mainly due to
difficulties in the crystallization process, rather than to different stability of the
melts. © 2023, The Author(s).

Pe3tome: Cepust OT METaJIHM CTHKJIA HA OCHOBATa Ha Zr ca MOJIy4eHH upe3 Obp30
OXJIQK/TaHE OT CTOMMJIKaTa W HAKOW OT TepMHUYHU MM xapaktepuctuku (Tg, Tx,
T1) ca onpenenenu upe3 DSC/DTA. Hsikou oT Hali-pa3npoCTPaHEHUTE KPUTEPHUH
3a cThKI000pasysaiia cnocooHoct (GFA) ca mpuioxkenu, 3a Ja ce mpeiacKaxke
CTBKJI000pa3yBaliara ClocOOHOCT Ha CIUIABUTE U Ja C€ U3CIeBa 3aBUCUMOCTTA

1 OT ChCTaBa Ha CIIaBTa. B pe3ynrar Ha ToBa MoraT Ja ObJaT OnpeeeHN Hal-
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100pUTe CTHKIOOOpa3yBallld ChbCTABU CPEJ] U3CIICBAHUTE CIUIaBH. Y CTAHOBEHO
€, 4e KaTo oO0lla TeH/ICHIUSI YBEJINYABAaHETO HA ChIbPKAHUETO Ha Zr BOAU JO
HamansgBane Ha Tx u ATx (= Tx- Tg). [lonyuenure naHHU 3a TEeMIIEpaTypUuTe HA
TOIIEHE Ha OIPENECICHU CHCTaBU ChC 3HAYUTENHO pasnuyaBamu ce ATx ce
pasnyaBaT CPABHUTEIHO MAJIKO. JJoCTUrHAXME J10 3aKJIFOYEHUETO, Y€ PAZTUKUTE
B CTHKJI000pa3yBaliara criocOOHOCT Ha U3CJICIBAHUTE CIIABH C€ ABJIKAT IJ1aBHO
Ha TPYAHOCTH B Mpolieca Ha KpUCTaIu3alus, a He Ha pa3inyHaTa CTaOMITHOCT Ha

CTOIIMJIKUTC.

5.

Mesoporous cauliflower-like CuO/Cu(OH)2 hierarchical structures as an
excellent catalyst for ammonium perchlorate thermal decomposition, 2021
Tzvetkov, G., Spassov, T., Tsvetkov, M., Rangelova, V.

Materials Letters (2021), 291, art. no. 129534, . Cited 4 times. Scopus Q2.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85101342318&d0i=10.1016%2fj.matlet.2021.129534 &partnerlD=40&md5=92c
02688c8b28cal0e9a921492378ebc

DOI: 10.1016/j.matlet.2021.129534

ABSTRACT: Nanostructured CuO-based materials are promising catalysts in the
thermal decomposition of ammonium perchlorate (AP). Here, a facile ammonia-
evaporation-induced fabrication of novel mesoporous nanoparticles-aggregated
cauliflower-like CuO/Cu(OH)2 structures is reported. The influence of the as-
prepared material on AP decomposition was analyzed by TG and DSC and the
results revealed its excellent catalytic performance. Adding 3 wt% CuO/Cu(OH)2
to AP decreases the decomposition temperature by 96 °C, reduces the activation
energy from 86 + 4 kJ mol—1 to 65.2 £ 0.6 kJ mol—1 and increases the total heat

release by 38.6%. Such catalytic activity approaches or exceeds those of the best



performing CuO-based catalysts, making CuO/Cu(OH)2 a strong candidate for
use in catalyzed thermal decomposition of AP. © 2021 Elsevier B.V.

Pe3rome: Hanoctpykrypupanu matepuanu Ha 6azata Ha CuO ca obOemraBamim
KaTajlu3aTopH B Mpolleca Ha TEPMUYHOTO pasjiaraHe Ha aMOHUEB IepxJopar. B
CTaTusiTa ce ChoOIIaBa 3a JIECEH HAUMH 3a MOJy4yaBaHE HA HOBH ME30IMOPECTH
CTPYKTYpPH HW3TPAJCHU OT arperupaHd HAHOYACTHUIM ¢ KapdwuomomogoOHa
mopdonorus ot CuO/Cu(OH);, wu3MON3BaKK  aMOHSIYHO-UHIYIIHMPAHO
u3napeHne. BIMsHMeTo Ha HOBOIOATOTBEHUS MaTepHall BHPXY pa3jiaraHeTro Ha
aMOHHMEB TIEPXJIOPAT € M3CJCABAHO C TEPMOTPABUMETpUS M JH(PEPECHIIHATHA
CKaHMpalia Kajopumerpus. Pe3ynraTtuTe mnoka3BaT OTJIMYHA KaTaJUTUYHA
edextuBHOCT. Jlo6aBsiHeTO Ha 3 TeryoBu npoienta CuO/Cu(OH), kbM aMOHUEB
nepxJiopaT HaMmajsBa TemIeparypara Ha pasznaraie c¢ 96 °C, HamansBa
akTMBHpaIara eneprus ot 86 + 4 kJ mol™ 1o 65.2 = 0.6 kJ mol ™ n yBenuuana
0o0ILIOTO KOJIWYECTBO OCBOOOJeHa TorumHa ¢ 38.6 %. TakaBa kaTaauTHYHA
aKTUBHOCT ce J0O0JMKaBa WJIM HAJBUINIABA Ta3W HA Hal-TOOpUTE KaTalu3aTopH
Ha ocHoBata Ha CuQO, koeto mpaBu CuO/Cu(OH), noOBp kaHgUAaT 3a

KaTaJIn3aTop B IIPOOCCa HAa TCPMHUYHO pa3jiaraHC Ha aMOHHUCB IICPXJIOpaT.

6.

Hydrogen gas phase and electrochemical hydriding of LaNi5—xMx (M = Sn,
Co, Al) alloys, 2021

Todorova, S., Abrashev, B., Rangelova, V., Mihaylov, L., Vassileva, E., Petrov,
K., Spassov, T.

Materials (2021), 14 (1), art. no. 14, pp. 1-13. Cited 6 times. Scopus Q2.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85098795149&d0i=10.3390%2fmal4010014&partnerID=40&md5=dd20f2a3aa
2bc04606bb0ed05a2eb10c

DOI: 10.3390/ma14010014



ABSTRACT: Hydriding/dehydriding properties of a series of LaNis based alloys
were compared by applying both hydrogen gas phase and electrochemical
hydrogen charge/discharge methods. The highest hydrogen absorption capacity
of 1.4 wt.% H, was found for LaNi43C004Al 3, although LaNisgSno, also reveals
comparable hydrogen capacity (> 1.3%). A significant difference in the hydriding
kinetics was observed for all studied alloys before and after activation. The
activated alloys (5 cycles at 65°C, 40 atm. H») reach their maximum capacities
after less than a minute, whereas the pure LaNi5 alloy needs several minutes for
complete hydriding. The electrochemical hydriding/dehydriding behavior of the
alloys reveals superior performance of LaNis3C0o4Alps and LaNisgSng:
compared to the other compositions studied, as the capacity of LaNisgSno»
decreases by only 10% for 60 charge/discharge cycles at a current density of 100
mA/g. Good agreement between the hydrogen sorption kinetics of the alloys
obtained electrochemically and from hydrogen gas phase has also been observed.
© 2021, MDPI AG. All rights reserved.

Pe3tome: U3cnenBanu ca cBoiicTBaTa Ha XWJApUpaHe/IeXUIpUpaHe OT Tra3oBa
daza u eJISKTPOXMMHUYHO Ha CepHus OT CIlaBM Ha ocHoBata Ha LaNis. Haii-
BHUCOKHSAT KamaruTeT 3a abcopOius Ha BogopoA oT 1.4 tern. % H: e ycranoen
3a crutaBta LaNis3C004Alg3, Benpexn ue LaNiggSno2 ChINO Moka3Ba cpaBHUM
BOJI0pojieH KamaruTeT (>1.3%). 3abensa3Ba ce 3HaUMTENIHA pa3iiiKa B KHHETHKA
Ha XUJPUPAHE HAa BCUYKW W3CJICABAHU CIUIABH TIPEAM W CIIeJ] aKTUBHpaHE.
AxtuBupanute cmiaBu (5 uukbaa npu 65°C, 40 atm. H:) pocturar
MaKCUMAJTHUTE CH KamaluTeTH 3a MO-MajJKo OT MUHYTa, JOKATO YMCTaTa CIUIaB
LaNis uMa Hy»/1a OT HSIKOJIKO MUHYTH 3a MBJIHO Xuapupane. LaNis3C0g4Aly3 1
LaNiggSng, wmMar  Hai-qoOpM  HOKa3aTedd  IOPH  CIEKTPOXHMUYHO
XUApUpaHE/ICXUIPUPAHE OT BCHUYKHM H3CJICIBAaHM CIUTaBU. Pa3psmHusT
kananuTeTbT Ha LaNiggShg, HamamsaBa camo ¢ 10% 3a 60 nuxkbia Ha

3apexaaHe/pa3pexiane npu ITbTHOCT Ha Toka oT 100 mA/g. Cwiio Taka e
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Ha0JII0AaBaHO 100pO CHOTBETCTBUE MEXK/y KNHETUKAaTa Ha COpPOLMS HAa BOJOPOA

Ha CIUIaBUTC, U3CJICABAHN CIICKTPOXUMHNYIHO, U OT ra3oBa (1)2133.

1.

Effect of hydrogen induced decrepitation on the hydrogen sorption
properties of MmNi5, 2020

Todorova, S., Rangelova, V., Mihaylov, L., Spassov, T.

International Journal of Electrochemical Science (2020), 15, pp. 4900-4907.
Cited 1 time. Scopus Q3.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85086836165&d0i=10.20964%2f2020.06.29&partnerl D=40&md5=fed1cb0582
2687dccef5cf84da504375

DOI: 10.20964/2020.06.29

ABSTRACT: MmNis hydrogen storage alloy with an average particle size of 120
um was subjected to hydriding treatment at 50 °C, under 40 atm pure hydrogen
atmosphere. As a result, a large density of particle cracks was formed, which led
to an increase in the particle surface area. The enlarged particles surface, in turn,
led to substantially improved hydrogen sorption kinetics compared to the as-
received (untreated) alloy. It was also found that hydrogen-induced decrepitation
of the MmNIi5 powder results in enhancement of the hydrogen diffusivity mainly
due to shortening of its diffusion distances. © 2020 The Authors.

Pe3tome: CmiaB 3a cbxpadeHue Ha Bomopod MmNis ¢cbC cpelieH pasmep Ha
gactuuutre 120 um e momjiokeHa Ha TepmuyHa oOpaborka mpu 50°C, mon
BojoponHa armocepa ot 40 atm. B pesynrar Ha ToBa ce oOpa3yBa rojsiMa
IUTBTHOCT HA NYKHATMHU B 4YaCTUIIMTE, KOETO BOAM JO YyBeJIWYaBaHE Ha
MOBBPXHOCTTA HA YACTUIIMTE. Y BEIMYEeHATa MOBBPXHOCT HA YACTUIIUTE OT CBOS

CTpaHa BOAU OO0 CBIONCCTBCHO noz[06peHa KHMHCTHKA Ha COp6HI/I$I Ha BOJOPOI B
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cCpaBHeHHE ¢ HeoOpaboTeHara (M3XOIHA) CIUIaB. YCTaHOBEHO € CBhINO, Y€
BOJIOPOJTHO-UHAYIIMPAHATa JEKPEMUTAIS Ha TipaxooOpa3Hara mpoda or MmNis
BOJIM JI0 TIOBHINIaBaHE Ha MU(y3MOHHATA CIIOCOOHOCT Ha BOJOPOJA, MPEIUMHO

3apaJy HaMaJsiBaHEe Ha JU(PY3MOHHUTE Pa3CTOSHUSI.

8.

Influence of milling conditions on the behavior of AB5-type materials as
metal hydride electrodes, 2019

Todorova, S., Rangelova, V., Koleva, V., Spassov, T.

Journal of Nanomaterials (2019), art. no. 6258484, . Cited 1 time. Scopus Q2.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85065868381&d0i=10.1155%2f2019%2f6258484&partnerlD=40&md5=fdcafb
2a291e864e4823e0b6de2af490

DOI: 10.1155/2019/6258484

ABSTRACT: A series of ABs-type alloys with different particle and grain size
were characterized electrochemically as materials for negative electrodes in Ni-
MH batteries. Besides, the effect of alloy composition on the discharge capacity
and cycle life was studied. Ball milling under hydrogen atmosphere was applied
to reduce significantly the grain size of the alloys and to avoid the initial activation
at the electrochemical charge/discharge cycling. The alloy morphology and
microstructure after different mechanical treatments were characterized by XRD
and SEM. The best effect in respect of discharge capacity and cycle life was
achieved for the materials milled for 5 h under hydrogen atmosphere. © 2019

Stanislava Todorova et al.

Pe3rome: Cepus ot criaBu oT tuna ABs ¢ pasznudeH pa3mep Ha 4acTULUTE U
KPUCTAIUTUTE Ca OXapaKTepU3UpPaHU EIEKTPOXMMHUYHO KAaTO MATEpHAINA 3a

orpuniatenHu enektpoau B Ni-MH Garepun. M3yueHo € BIMSHUETO Ha ChCTaBa

10



Ha CIUIABTa BBbPXY pa3psAHUSA KalauUTET U YCTOMYUBOCT MPU €IEKTPOXUMUYHO
nukirpase. M3noisBaHO € TONKOBO CMWJIAHE IIOA BOAOPOX 3a 3HAYMUTEIHO
HaMaJsBaHE Ha pasMepa Ha 4YacTULUTE Ha CIUIABUTE W CBOTBETHO 32
IIPEOAOJIIBAHE HA HAYAJIHATA AKTUBAUUsA IPU EJIIEKTPOXHMHUYHO LMKINYHO
3apexane/paspexxaane. Mopgosorusita 1 MUKpOCTPYKTypaTa Ha CIUIaBTa CJIE]
pa3IMYHU MEXaHWYHU OOpabOTKM ca OXapaKTepU3UpaHE 4Ype3 PEHTICHOBA
IUQpakIus U CKaHUpalla eJIeKTpoHHa MHuKpockomus. Hait-no6bp edekt mo
OTHOLIEHUE HA EJICKTPOXMMHUYHHUTE XAPAKTEPUCTUKHU € IOCTUIHAT 3a CIUIABUTE

CMIJIaHH B MIPOABDKEHUE HA 5 yaca 1Mo BOAOPOaHA aTMocdepa.

9.

Influence of milling time on the hydriding properties of amorphous MgNi
alloys, 2016

Stoyadinova, H., Zlatanova, Z., Spassova, M., Rangelova, V., Spassov, T.
Comptes Rendus de L'Academie Bulgare des Sciences (2016), 69 (9), pp. 1137-
1144. Scopus Q3.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84992029157 &partnerlD=40&md5=16b251335233d38ae6eaaa362b8b08be

ABSTRACT: Amorphous MgsoNisg alloys were produced by ball milling at two
different milling times. The durations of milling were chosen to assure amorphous
nature of both synthesized alloys, and at the same time to result in a difference in
their amorphous structure (e.g. short range order). Thus, the effect of small
difference in the amorphous structure on the hydrogen storage properties of
Mg50Ni50 could be studied electrochemically as well as from a hydrogen gas
phase by a Sievert’s type apparatus. The observed differences in the alloys
hydrogen sorption capacity and kinetics could only be attributed to a difference

in their amorphous structure. Indeed, although both amorphous, the alloy milled
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for slightly longer time reveals about 20% higher hydrogen discharge capacity. ©
2016, Academic Publishing House. All rights reserved.

Pe3rome: Amopduu craBu MgsoNisg ca cHHTe3npaHy MEXaHOXUMUYHO TIPH JBE
pa3IMYHU BpeMeHa Ha cMuiane. BpemerpaeHnero Ha mporeca € u30paHo Taka, ye
Ja ce TMocTUrHe amopduszanus U Tpu JBETE CHHTE3UpaHU CIUIABU M
€HOBPEMEHHO C TOBa Jla MMa pa3iidKa B TAXHATa amop(dHa cTpykTypa (T.€. B
onu3kus nopaabk). [lo To3u HaumH, ePeKThT BbPXY CBOMCTBATA 32 ChbXpPAHEHHE
Ha BOJOPOJ ABJDKAIIM CE HAa MajKkara pa3juka B aMop(HaTa CTPYKTypa Ha
MgsoNisp Moke 1a Obie M3YYEeH KaKTO CIIEKTPOXUMHUYHO, Taka U OT BOJOPOJIHA
ra3zoBa (aza ¢ momorira Ha arnapart ot CuBepToB Tun. HabGnrogaBanure pa3inuku
B KamnanuTeTa U KHHETUKATa Ha COpOLIMs Ha BOJOPO/I B CIUIABUTE MOTAT Jia ObaaT
PUMHCAaHU €AMHCTBEHO Ha pa3jiMKaTa B TAXHATa aMop(Ha CTpyKTypa. Brrpeku
Ye U JIBETE CUCTeMM ca aMOp(dHH, CIUIaBTa, KOSITO € MJSIHA MaJKO IMO-IBJITO

Bpeme, Moka3Ba 0KoJio 20% Mmo-BUCOK pa3ps/ieH KanaluTeT.

10. Adsorption properties and characterization of metal-organic frameworks
(MOFs) synthesized by two different methods, 2015

Simona Mihaylova, St. Todorova; V. Rangelova; T. Spassov

Nanoscience & Nanotechnology (2015), 15, No 2 eds. E. Balabanova, E. Mileva,
Sofia, 2015

Abstract: M-MOF materials (M = Zn(l1), Ni(1l) and Co(ll)) were obtained using
terephthalic acid as a ligand and applying two different synthetic procedures — at
room temperature and solvothermally. The morphology and microstructure of the
products were characterized by means of X-ray powder diffraction and scanning
electron microscopy. Thermal behavior and stability were studied by means of

thermogravimetry. Hydrogen adsorption at 77 and 1-10 bar as well as carbon
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dioxide adsorption at room temperature and 1-5 bar were measured by Sievert-

type of volumetric apparatus (PCT) on both, Ni-MOF and Zn-MOF materials.

Pe3tome: Ilomyuernn ca M-MOF marepuanu (M = Zn(II), Ni(Il) u Co(Il)), ot
TepedTanoBa KMCeIMHa KaTo JIMTaH/ U 110 JIBE Pa3jIMYHU METO/A HA CUHTE3 - IPU
CTailiHa TeMIiepaTypa 1 COIBOTEpMUYHO. Mopdosioruara ¥ MUKpOCTPYKTypaTa Ha
MPOAYKTUTE Ca OXapaKTEepPU3UpPaHU Upe3 PEHTreHOBa AU(PPAKIMSI M CKaHHpaIlia
€JIEKTPOHHA MHKPOCKOINUsA. TEepMHMYHOTO IOBEAECHHE U CTa0MIIHOCTTa ca
M3CIIEIBAHU C MOMOUITa Ha TEPMOrpaBUMETpUs. AncopOuusITa Ha BOAOPO IIPH
77 °C u 1-10 6apa, xakTo 1 aacopOIMATa Ha BHITIEPOACH JUOKCH]I TIPU CTaifHa
Temriepatypa u 1-5 Oapa ca usMepeHu c amapaT ot CUBEpPTOB THII 3a JIBa OT

curtesupanute marepuain - Ni-MOF u Zn-MOF.

11.

M-4,4’-(perfl uoropropane -2,2-diyl)diphthalic acid coordination compounds
(M=Cu, Co, Ce) for hydrogen storage, 2009

Vesselina Rangelova, Maia Spassova, Tony Spassov

I'opumnauk Ha Co¢uiickn yauepcurert ,,CB. Ki. Oxpuacku® ®@axkyarer mo

xumus u papmanus, 2009, Tom 101, cTp.:119-126

Abstract. Metal-organic microporous compounds, MOFs, were synthesized
using 4,4’-(perfl uoropropane-2,2-diyl)diphthalic acid as a ligand and different
metals (Cu, Co and Ce) by a hydrothermal method. The morphology and
microstructure of the crystalline materials obtained were characterized by electron
microscopy (SEM) and x-ray powder diffraction (XRD). The thermal stability and
hydrogen sorption properties of the complexes were studied by differential
thermal analysis (DTA/TG) and a Sievert-type apparatus, respectively. The
thermal stability of the Ce-complex was found to be higher compared to the other

two materials. All coordination compounds studied showed relatively high
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hydrogen adsorption capacities of about 0.20 — 0.40 wt. % at room temperature

and hydrogen pressure of 8 atm.

Pe3rome: Meran-oprannuan  Mukpornopectd  cbeauHeHus, MOFs, ca
CHUHTE3UpaHu upe3 u3loia3pane Ha 4,4'-(nepdayoponpornan-2,2-1uui) iudTaioBa
KHcenrMHa Kato auradj u paznuunu Metanu (Cu, Co u Ce) no xuapoTepmalieH
MeTon. Mopdornorusita U MHUKPOCTPYKTypaTra Ha TMONYYCHHUTE KPUCTAITHU
MaTepHail ca OXapaKTepusupaHu upe3 enekTpoHHa Mukpockonus (CEM) u
mpaxoBa peHTreHoBa Audpakuus. TepMudHaTa CTaOMIHOCT M CBOMCTBaTa Ha
BOJIOpPOJHATa COpPOIMsS HAa KOMILJIEKCUTE Ca W3CIEABaHH CHOTBETHO Ype3
mudepenimanes tepmudeH aHanmus (ATA/TT) m amapar or CuBepToB THIIL.
YcTaHOBEHO €, ue TepMHUYHATa CTAOMITHOCT Ha IIEPUEBUS KOMIUIEKC € TI0-BHCOKa
B CpaBHEHHUE C JPYTUTE JIBa MaTtepuana. Bcuuku uscienBaHu KOOPAUHAIIMOHHU
ChEIMHEHUS TIOKAa3BaT CPABHUTEIHO BUCOK KalaluTeT 3a aJcopOIns Ha BOAOPOT
ot okoio 0.20 - 0.40 ternoBHm % mpu cTailHa TeMIeparypa W HajlsAraHe Ha

BOJOPOJ OT 8 aTM.

12.

Synthesis and hydrogen adsorption in Cu-based coordination framework
materials, 2008

Spassov, T., Rangelova, V., Chanev, H., Stoyanov, S., Petrov, O.

Scripta Materialia (2008), 58 (2), pp. 118-121. Cited 7 times. Scopus Q1.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
35548961303&d0i=10.1016%2fj.scriptamat.2007.09.024 &partnerID=40&md5=
30f75603cd97a0980c751b70088alc3b

DOI: 10.1016/j.scriptamat.2007.09.024

ABSTRACT: Cu-4,4'-(perfluoropropane-2,2-diyl)diphthalic acid coordination
compounds were synthesized using Cu(OH)2 and CuSO4, and their thermal and
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hydrogen sorption properties were characterized. The formation of the
organometallic compound using Cu(OH)2 was found to proceed at a noticeably
higher rate, and this complex was more stable. Both Cu complexes showed
relatively high hydrogen adsorption capacities of about 0.35-0.45 wt.% at room

temperature and hydrogen pressure of 10-11 atm. © 2007 Acta Materialia Inc.

Pe3ome: Koopaunannonunu cvenuneHus Ha Cu-4,4'-(nepdayoponponan-2,2-
nuun)audranoBa KucennHa ca cuHTesupanu, uznoispaitku Cu(OH); u CuSOa.
W3cnenBanm ca TEXHUTE TEPMUYHM M BOJOPOJCOPOIIMOHHU CBOWCTBA.
Ycranoseno e npu uznoassane Ha Cu(OH), popmMupaHeTo Ha OpraHOMETaTHOTO
ChEJIMHEHHUE MPOTHYA ChC 3a0ENEKUMO MO-BUCOKA CKOPOCT U TO3H KOMILIEKC €
no-crabmiieH. M neata Cu KOMIUIEKCH MOKa3BaT CPABHUTEIHO BHCOKH BOAOPOJT
abcopOrmonnn kamanuretd ot okosno 0.35 - 0.45 mac. % mnpu craitHa

Temneparypa u Hajsarane 10 - 11 atm.

13.

Hydriding/dehydriding properties of nanocrystalline Mg87Ni 3AISM7 (M =
Ti, Mn, Ce, La) alloys prepared by ball milling, 2005

Spassov, T., Rangelova, V., Solsona, P., Baro, M.D., Zander, D., Koster, U.
Journal of Alloys and Compounds (2005), 398 (1-2), pp. 139-144. Cited 31 times.
Scopus Q1.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-
27444437269&d0i=10.1016%2fj.jallcom.2005.02.035&partner|D=40&md5=00
716b19071eb44139947f9237bb69cd

DOI: 10.1016/j.jallcom.2005.02.035

ABSTRACT: Nanocrystalline Mgs;NizAlsM7 (M = Ti, Mn, Mm; Mm = Ce, La-
rich mischmetal) hydrides were synthesized by reactive mechanical milling

(RMM) in hydrogen atmosphere. Different degrees of the alloys hydrogenation
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were achieved varying the time of milling at a hydrogen pressure of 5 atm. The
influence of the alloying elements (Ti, Mn, Mm) on the amount of the hydrides
formed during RMM as well as on the temperature and enthalpy of hydrogen
desorption was determined. The amount of hydride formed during RMM was
found to be almost the same in the three alloys (~35 wt.%); for the Ti containing
alloy it was slightly higher. The Ti containing alloy reveals the lowest temperature
of hydrogen desorption (~210 °C) and the hydride in the alloy with Mn
decomposes at the highest temperature (~240 °C) among the three alloys studied.
The enthalpy of H-desorption is highest for the sample alloyed with Mm (Ce, La),
70-72 kJ/mol; the Ti and Mn containing magnesium alloys have similar enthalpies
of hydride decomposition, 56-60 kJ/mol. The alloys studied reveal higher
equilibrium pressures of hydrogen absorption compared to nanocrystalline
magnesium, indicating some thermodynamic destabilization of the hydride as a
result of the alloying. Hydrogen absorption kinetics were studied at isothermal
conditions at different temperatures and an influence of the alloying element was
observed. The hydrogen absorption in the Ti containing alloy is substantially
faster than in the alloys with Mn and Mm. © 2004 Elsevier B.V. All rights

reserved.

Pe3rome: Hanokpucranau xuapuan Ha ciaB MggzNisAlsM7 (M = Ti, Mn, Mm;
Mm = Ce, La-6orat MuiMerasn) ca CHHTE3UpPAHU Ype3 PEAKTUBHO MEXaHUYHO
cMusiane mnoj Bojgopoja. IlocTurHatu ca pas3MyHU CTENIEHW HAa HACHUIIAHE C
BOJIOPOJI Ha CIJIABUTE, KAaTO € BAPHPAHO BPEMETO HA CMUJIAHE MO HAJIATaHE OT 5
atm Bojgopoa. 3ciaeasano e BiusiHueTo Ha jerupamure exementd (Ti, Mn, Mm)
BBPXY KOJIMYECTBOTO Ha 00pa3yBaHUTE XUIPHUIU IO BpEME Ha CMUJIaHEe, KaKTO U
BHPXY TEMIIepaTypaTa U SHTAIMUITA Ha JecopOims Ha Bogopoa. KomruecTtBoTo
oOpa3yBaH XUAPUJ 10 BpeME Ha CMUJIAHE € MOYTH €HAKBO MPHU TPUTE CILJIABU
(~35 mac.%); 3a cmiaBTa, chabprkaiia Ti, To € Mainko mo-Bucoko. CIiiaBTa,

chabpxkamia Ti, Moka3Ba Hal-HUCKATa TeMIIepaTypa Ha JecopOIvs Ha BOJOPOJ
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(~210 °C), a xuapuabT B ciulaBTa ¢ Mn ce pasjiara npu Hai-BHCOKaTa
temriepatypa (~240 °C) or Tpure wu3CIeABaHU CIUIaBU. EHTanmusAra Ha
necopOIusi Ha BOJIOPO/I € C Haif-BUCOKa CTOMHOCT 3a Ipobarta, jJerupana ¢ Mm
(Ce, La), 70-72 kJ/mol; Tiu Mn chabpsxaniiTe MarHe3MeBY CIUIABH MMAT CXOTHU
SHTAINUU Ha pasjiaraHe Ha xujapuaa, 56-60 kJ/mol. M3yuaBanute criaBu
MOKa3BaT MO-BUCOKM PABHOBECHU HaJsAraHus Ha abcopOuus Ha BOJOPOH B
CpaBHEHHE C HAHOKPHUCTAJICH MarHe3uid, KOETO MOKa3Ba M3BECTHO HAMaJIsIBAHE Ha
TEPMOJIMHAMMYHATAa CTAa0WJIOCT Ha XHUJpPHUAA B pe3yiTaT Ha JIETMPAHETO.
Kunerukara Ha aGcopO1vsi Ha BOJOPO/I € U3cie/IBaHa MPYU U30TEPMUYHH YCIOBUS
Y pa3IMdHUA Temrneparypu. AGcopOIusaTa Ha BOJIOPO] B CIUIABTa, ChIbpKallla

Ti, e chIIECTBEHO MO-O0Bbp3a OTKOJKOTO B CIuIaBUTe ¢ Mn 1 Mm.

14,

Hydriding properties of amorphous Ni-B alloy studied by DSC and
thermogravimetry, 1999

Spassov, T., Rangelova, V.

Thermochimica Acta (1999), 326 (1-2), pp. 69-73. Cited 1 time. Scopus Q2.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0040629761&d0i=10.1016%2fs0040-6031%2898%2900583-
8&partnerID=40&md5=4ab96c2fc3023dc5af748c873bd5¢123

DOI: 10.1016/s0040-6031(98)00583-8

ABSTRACT: The hydrogenation behaviour of melt-spun Nig; sB1ss amorphous
alloy was studied by means of differential scanning calorimetry (DSC) and
thermogravimetry (TG) and compared with the hydriding properties of a Fe-B-Si
glass. It was found that the amorphous Ni-B alloy absorbs larger amounts of
hydrogen than the Fe-B-Si glass, as the initial kinetics of hydrogen absorption and
desorption of both the alloys are comparable. Hydrogen absorption and desorption

reactions in Ni-B were observed to proceed with similar rates at ca. 300 K. The
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hydrogen desorption is revealed in DSC as an endothermic peak in the 350-450
K range, preceding the crystallization peak of the amorphous alloy. The enthalpy
of hydrogen desorption (AHdes=22 kJ/mol H,) for Ni-B was found to be smaller
than that for the Fe-B-Si glass, which finding is in contrast to the results on
hydrogen diffusion in crystalline aFe and Fe-based alloys and Ni and Ni-based
alloys. The hydrogen desorption temperature and enthalpy for Nis;sB1ss were

found to be independent of the amount of hydrogen absorbed.

Pe3ome: M3cnenBaHo € xuapupaHeTo Ha OBp30 oxiazeHa amopdHa CIUIaB
Nig15B1s5 upe3 mudepennumanna ckanupama kaigopumerpuss (DSC) wu
tepmorpaBumetpusi (TG) u e cpaBHEeHO ¢ ToBa Ha amopdHa CIUIaB Ha OCHOBaTa
Ha Fe-B-Si. Ycranoseno e, ue amopduara Ni-B cruiaB abcopbupa mo-rojaemu
KOJIMYECTBa BOJOPO B CpaBHEHHUE ChC CTHKIOTO Ha ocHoBara Ha Fe-B-Si, kato
I’bpBOHAYaJHATA KMHETUKA HAa a0copOIusi u jJecopOIys Ha BOJOPOJ 3a JBETE
CILJIaBU € cpaBHMMa. Peaknuute Ha abcopOuus u necopOius Ha Bogopos B Ni-B
IpOTHUYAT ChC cXoaHa ckopocT npu okoiio 300 K. [lecopOrusita Ha BOIOpO ce
Ha0Ir0aBa KaJOPUMETPUIHO KaTO SHI0TepMHUUCH UK B mHTepBasia 350 - 450 K,
IIPEIIeCcTBaIl MUKAa HAa KPUCTAIM3alMATa. YCTAHOBEHO €, Y€ CHTAIMNHATa Ha
necopbums Ha Bogopos (AHdes=22 kJ/mol H;) 3a Ni-B e mo-Manka B cpaBHeHHUE
C Ta3W 3a CTHKJIOTO Ha ocHoBarta Ha Fe-B-Si, xoeTto e B mpoTuBOpeune C
pesynrarure 3a Audy3usita Ha BOAOPO B kpuctanuu oFe u crijaBu Ha 6a3arta Ha
Fe, kakTo 1 B Ni u criaBu Ha 0a3zara Ha Ni. TeMrnepaTypara U €HTaINMITa Ha
necopOuusi Ha BOJOpOJ 3a ciuiaBTa NigisBigs Ha 3aBUCAT OT KOJIMYECTBOTO

abcopOrpaH BOJOPOI.
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