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3. Hayuna/yMjeTHHYKa [jeJaTHOCT KAHHIATA:
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Panosu npuje N0C/heAHEr nzoopa:

Paj y HeTakHyToM Mel)yHapoAHOM HaCOMUCy: 1x10 6on0mBa

1. S. Mentus, D. Jeli¢c and V. Grudi¢ ,, Lanthanum Nitrate Decomposition by both

Temperature programmed Heating and Citrate Gel Combustion » Journal of Thermal
Analysis and Calorimetry, Vol. 90 (2007) 2, 393 - 397




ABSTRACT: Thermal decomposition of lanthanum nitrate to lanthanum oxide was carried out by both
temperature programmed heating (TPH) and citrate-gel combustion. The temperature programmed
heating was carried out under flow of oxidizing (air), neutral (nitrogen) and reducing (25 vol.%
hydrogen+argone mixture) gases, and the processes were controlled by simultaneous thermogravimetry
and differential thermal analysis. It was shown that hydrogen atmosphere helps to reduce temperatures of
all decomposition steps. The results of TPH were utilized to check the nature of residues in the products
of lanthanum nitrate-to-oxide conversion performed via citrate-gel combustion technique.

CAXKETAK: Tepmnuko pasiarame JNaHTaH HUTpaTa /10 JAHTAH OKCHAA M3BIIEHO je TeMMepaTypckH
MPOrpaMHPaHKM 3arPUjaBabeM W CaropjeBarmeM LHUTpaTHOr rena. TemrepaTypckd MporpaMHpaHo
3arpujaBarbe W3BPLIEHO je Y OKCHIOBAHO] (BasdyX), HeyTpaiHoj (a30r) W peaykoBaHo] (cmjeca
25%BONOHKK K aproHa) CPESINHH, a NPOLECH CY KOHTPOJIHCAHN CHMYJITAHOM TEPMOFPABUMETPH|CKOM 1
A epeHLMjatHoM TepMaiHOM aHain3oM. IlokasaHo je j1a BoaoHHYHA aTMocdepa CHIDKABA TeMriepaType
CBHX KOpaka pasnaratba. Pesysrar Temreparypekn 1porpaMUpaHor 3arpujaBama je HCKOPMILTEH a Ou
ce A06KO yBHI y MIPOAYKTE PeaKiivje KOHBEP3Mje TaHTaH HUTPATA Y OKCHA TTPEKO TEXHHKE caropjepara
UMTPATHOT rena.
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12.  J. Farjas, J. Camps, P. Roura, S. Ricart, T. Puig, X. Obradors, "The thermal decomposition
of barium trifluoroacetate”, Thermochim. Acta, 544 (2012) 77-83

13.  B.Li, H.Wang, Y.G.Wei, "Kinetic analysis for non-isothermal solid state reduction of nickel
laterite ore by carbon monoxide", Transactions of the Institutions of Mining and Metallurgy,
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Hayuun pax Ha ckyny Mel)yHapoaHor 3Ha4aja, ITAMIAH Y IjeJIMHH: 1x6 6on0Ba

1. D. Saviia, M. Filipovi¢ and N. Vukeli¢, ,,Synthesis and Some Structural Properties of
porous Glassy Carbon modified with Cu or Co”, The Sth International Conference on
Fundamental and Applied Aspects of Physical Chemistry, Belgrade-Yu, 27-29,
September, 2000

ABSTRACT: The glassy carbon is relatively new synthetic material, with wide application in many
science area. Glassy carbon features are very dependent from specific surface polymer area and
heating rate during carbonisation process. This paper presents results concerning changing in
physical-chemical properties upon modification in structure of glassy carbon by incorporation of Cu

or Co ions.

CAXETAK: CrakiacTd yrib€HHK je peiaTMBHO HOB CHHTETHUKHM MaTrepHjajl, KOjH Hanasu CBe
IMpY MpOMjeHy y MHoruM obnactuma Hayke. OcoOuHe cTaxjacTor kapOoHa 3aBHCE Of
cnenr(UYHe MOBPIIMHE MOJ1a3HOT ToMMepa i Op3HHe 3arpHjaBarba y TOKy kapOoHu3auuje. Y OBOM
paay Cy NpHKa3aHa HCHWTHBatba (PHU3MUKO-XEMH]CKHX MPOMjeHa 0 KOJUX J0Ja3d y TOKY Mpoleca
Jofujatba yesbec Moaudukaumje 6akpoM Ui KOOaITOM.

PanoBu nociamje noc/beImber n3oopa:

Pap y ncraknyrom Mel)yHADOAHOM Yaconucy: 4x 10 6opoBa

1.  B. Jankovié, S. Mentus and D. Jeli¢ ,, A Kinetic Study of non-isothermal Decomposition
Process of Anhydrous Nickel Nitrate under Air Atmosphere Physica B: Condensed
Matter, Vol. 404 (2009 ) 16, 2263-2269

ABSTRACT: The non-isothermal decomposition process of anhydrous nickel nitrate under
air atmosphere was investigated. The kinetic analysis of decomposition process was
performed using Friedman(FR), Kissinger—Akahira-Sunose(KAS) and Flynn-Wall-
Ozawa(FWO) isoconversionalmethods. The kinetic model was determined by the Malek’s
method. The composite differential method I was used for checking the established reaction
model. It was found that the value of Ea calculated by composite differential method
(Ea=147.1kJmol™") represents the medium value between the values of the apparent
activation energy calculated by FR (Ea,FR=152.8kJmol™") and FWO (Ea,FWO=143.1
kJmol" ) methods. Using two special functions (y(a) and z(w)), it was found that the two-
parameter autocatalytic model (Sestak—Berggren (SB) kinetic model) with kinetic exponents
M=0.23 and N=1.14 is the most adequate one to describe the decomposition kinetics of the
studied system at various heating rates. The obtained non-isothermal differential conversion
curves from the experimental data show the results being accordant with those theoretically
calculated. It was concluded that the SB kinetic model can be used for a quantitative
description of non-isothermal decomposition process of anhydrous nickel nitrate which
involves the partially overlapping nucleation and growth phases.




CAXKETAK: Hcnrueana je HeM30TepMAalHM AEKOMIIO3MLMOHM MPOLEC HUKJ HUTpaTa y atMmocdepu
Basayxa. KuneTuuka aHanusa npoueca pasfaraia /iata je Npeko H30KOHBEP3HOHMX MeToaa: DpuaMaHoBe
(FR), Kucunuep-Akaxupa-CyHoce (KAS) u ®nun-Ban-Ozasune (FWO) mertosme. KHHETHUKH Mozen
onpehed je MarnekoBoM MeTomOM. 3a MpoOBjepy H3abpaHOr PEaKUMOHOr MOjela HCKOPHINTEHA je
nn(bepeﬂunjaﬂﬂa kommnosuTHa Metoia l. Haleno je nma Bpujennoct Ea noGujena momohy ose mertone
(Ea=147.1kJmol" ) MPeJACTaB/ba BPUjEAHOCT KOJa ce HaylasH y uHTepBany Ea mobujenux npeko FR meroae
(Ea=152.8 kJmol) u FWO (Ea=143.1 kJmol’ h. Kopuintewem nBuje cneuujanne QyHKuHje (y(a) u z(a)),
HalleHo je na mBomapamerapcku ayTokatanutHukd moaen (Lllecrak-Beprenos mMoaen) ca BpujenHOCTHMA
KHHETHYKHX napaMerapa M=0.23 u N=1.14 naj6osbe onucyje HCIUTHBAHH CHCTEM Ha MPH Pa3TMYUTHM
OpsuHama 3arpujapama. JloOMjeHe HeH3OTEepMasiHe KOHBEP3HOHE KPpHMBE MOKa3ane Cy A00O0p Ciiarame
eKCMePUMEHTAIHUX [MoflaTaka W Teopuje. 3ak/byueHo je ma ce CB Mojmen Moxe KOPUCTMTH 3a
KBAHTHTATHBHH OITHC HEH3OTEPMAHOT pasjiarama 0€3BOAHOI HUKJI HUTPATA KOjU YKIbYUyje JjelTMMHIHO
nperianame HyKeiacya U pacr.

Pan je uutupan y cibeaehinm pagosuma:

1. M. Ardestani, H. Arabi, H. Razavizadeh, H.R. Rezaie, B.Jankovic, S.Mentus, "An Investigation
about the activation energies of the reduction transitions of fine dispersed oxide powders",
International Journal of Refractory Metals and Hard Materials, (INT. J. REFRACT. MET. H.)
28(3)(2010) 383-387

2. Tang Z,RenY, Yang L, Zhang, T; Qiao, X.; Zhang, J.; Zhou, Z.; Zhao, F.; Dang, Y.; Xu, S.; Yi, J.,
"Researches on Thermal Decomposition Kinetics of Composite Modified Double-base Propellants",
Chinese Journal of Chemistry, 29 (3) (2011) 411-414

3. Tang, Z., Ren, Y., Yang, L., Zhang, T.-L., Qiao, X.-J., Zhang, J.-G., Zhou, Z.-N., "A new way to
estimate the thermal decomposition mechanism function and thermal safety of RDX", Huozhayao
Xuebao/Chinese Journal of Explosives and Propellants, 34 (1), 92011) pp. 19-24

4, Wang, C.-A., Liu, Y.-H. Zhang, X.-M., Che, D.-F,"A Study on Coal Properties and
Combustion Characteristics of Blended Coals in Northwestern China", Energy & Fuels (2011),
25(8), 3634- 3645

5. Tang, Z., Yang, L., Qiao, X.-J., Zhang, J.-G., Yu, W.-F., "On thermal decomposition kinetics and
thermal safety of HMX", Hanneng Cailiao/Chinese Journal of Energetic Materials 19(4) (2011) 396-
400

6. S.Sarkar, P. Kr. Das, "Non-isothermal oxidation kinetics of single- and multi-walled carbon
nanotubes up to 1273 K in ambient", J Therm Anal Calorim 107 (2012) 1093-1103

7. R.Shang, S. Mu, L. Wei, Y. Jiang, X. Guo, "Catalytic performance of Ni/Si 3N 4 catalyst for partial
oxidation of methane", Huagong Xuebao/CIESC Journal 63 (5) (2012), pp. 1422-1428

8. Z. Chen, Q. Chai, S. Liao, Y. He, Y. Li, X. Bo, W. Wu, B. Li, "Application of isoconversional
calculation procedure to non-isothermal kinetic study: IIl. Thermal decomposition of ammonium
cobalt phosphate hydrate", Thermochim Acta 543 (2012) 205-210

9. Z. Chen, Q. Chai, S. Liao, X. Chen, Y. He, Y. Li, W. Wu, B. Li, "Nonisothermal kinetic study: IV.

Comparative methods to evaluate e a for thermal decomposition of KZn,(PO,) (HPO,) synthesized
by a simple route" , Industrial and Engineering Chemistry Research, 51 (2012) 8985-8991
10. S. Balci, N. A. Sezgi, E. Eren, "Boron Oxide Production Kinetics Using Boric Acid as Raw
Material", Industrial & Engineering Chemistry Research, 51 (2012) 11091-11096

2. D. Jeli¢, B. Tomi¢-Tucakovi¢ and S. Mentus, ""A kinetic study of copper(Il) oxide powder
reduciton with hydrogen, based on thermogravimetry', Thermochimica Acta 521 (2011)

211-217

ABSTRACT: The reduction of powdery copper(ll) oxide was carried out in a stream of gaseous mixture
25% H2 + Ar, and followed by thermogravimetry. The two samples of different history were studied: the
commercial one, and that synthesized by citrate gel combustion method. The characterization of the starting
materials, based on X-ray diffractometry and scanning electron microscopy, indicated equal crystal




structure, but different particle size and morphology. The particle size and shape of the metallic particles
obtained upon the reduction were observed by means of electron microscope. By a nonlinear regression
analysis by means of a software Kinetics05, the experimental data were fitted with the nucleation-growth
kinetic model, and the corresponding kinetic parameters were determined.

CAXETAK: Penykuuja npaxa 6akap (1) okcuna usspiueHa je y aTrmochepu cMjece Koja ce cacTojasia ol
25% BOJIOHUKA M aproHa, HAKOH Uera je NpHMjereHa TepMOrpaBUMETPHjCKa METO/1A. HcnuTrBaHa Cy ABa
y30pKa: KOMEpUMjaHH Y30paK M Y30paK CHHTETHCAH METOJIOM caropjeBarma LMTpaTHOr reja.
KapakTepu3aluja MOYETHHX Y30paKa, Ha OCHOBY AH(PaKLMOHE METOAC H ckeHHpajyhe eNKTpOHCKe
MHKpOCKOIHj€, MoKa3aia je jeqHAaKOCT Yy KPHCTJIHO] CTPYKTYPM, ajld pasiiiKe y BEMHYMHH YCCTHLE H
Mopgonordju vectuie. Benuuvna v o0MHK METaTHUX 4€CTHLA 106HjeHUX HAKOH Tpolieca penyKuuje
MCTIUTHBAHA j€ METOJIOM €JIeKTPOHCKE MMKpocKonuje. HemuHeapHoM perpecoHOM aHalH30M, y3 nomoh
nporpava KINETICSO05, nofujeHu Cy KHHETHHYKM NapaMeTpH Ca KHHETHIKHM MOACIOM HyKJIeaLIHOHOT

pacra.

Pan je uurrpaH y cibeaehum pagosuma:

1. Koshiba, Y., Takahashi, Y., Ohtani, H., "Flame suppression ability of metallocenes (nickelocene,
cobaltcene, ferrocene, manganocene, and chromocene)"”, Fire Safety Journal, 51, (2012) p.10-17

2. Maeda, T.; Abe, Y.; Kobayashi, Y.; Yasuda, Y.; Morita, T., "Synthesis of metallic copper
nanoparticles using copper oxide nanoparticles as precursor and their metal-metal bonding
properties", Science and Technology of Welding and Joining 17 (2012) 489-494

3. S. Balci, N. A. Sezgi, E. Eren, "Boron Oxide Production Kinetics Using Boric Acid as Raw
Material", Industrial & Engineering Chemistry Research, 51 (2012) | 1091-11096

3. D.Jelié, J. Penavin-Skundri¢, D. Majstorovi¢ anx S. Mentus, ' The thermogravimetric
study of silver(I) oxide reduciton by hydrogen", Thermochimica Acta 526 (2011) 252-

256

ABSTRACT: The reduction of silver(]) oxide to metallic silver by gaseous hydrogen was studied by means
of thermogravimetric analysis, at constant heating rates in the range 2.5-30 °C min~'. Under these
conditions the reduction process completed in the temperature range 60-190 °C. Both the expanded
Friedman’s isoconversional method and Kissinger’s method were used to determine the activation energy,
and very similar values, 59.6 kJ mol-1 and 59.7 kJ mol—1, respectively, were obtained. The expanded
Friedman’s isoconversional method, involving the first order reaction model, enabled the satisfactory fit of

the experimental data.

CAXETAK: Penykumja cpeGpo OKCHEa O METATHOr cpebpa MCTUTHBAHA je TepMOrpaBHMETPHjCKOM
TEXHUKOM y aTMoc(epy BOIOHHKA U Npu Op3uHama sarpujaBama 2.5-30 °C min~". Tlog oBMM ycioBHMA
pelyLIKHOHH MpoLieC 3aBpliaBa ce y HHTepBaly Temnepatypa On 60—190 °C. BpHjeAHOCTH EHEPruje
akTHBauyje nobujeHe nomohy GppuaMaHOBE H30KOHBEP3HOHE METOAC H KucHuepose MeTOziE Jajie Cy 10CTa
civune BpujemHoctr 59.6 kJ mol—1 and 59.7 kJ mol—1. ®pHaMaHOBa H30KOHBEP3HOHA METOAA, KOja
noapasymjeBa peakiyjy mpBor pena, ana je 3af0BosbaBajylie criarambe eKCNEpUMEHTATHUXT T0faTaka HH

TeopHje.




4, B.Tomic-Tucakovic, Divha Majstorovic, Dijana Jelic and S.Mentus, Thermogravimetric
study of the kinetics of Co3;0y reduction by hydrogen, Thermochimica Acta, 541 (2012)15-

24

ABSTRACT: Cobalt(ILIII) oxide (Co304), synthesized by gel-combustion method, thermally treated in air
at temperatures 400, 600 and 800 °C, was subjected to the reduction to metallic state in hydrogen
atmosphere. The reduction was carried out at several constant heating rates and controlled by
thermogravimetry. The mass vs. temperature curves were analyzed from the kinetic aspect. The two-step
reduction was confirmed. Both the hydrogen partial pressure and the sample history influenced the reduction
kinetics. The acti-vation energies of both reduction steps were determined by means of Friedman
isoconversional method and Kissinger methods, and the values obtained by Kissinger method were used to fit
the experimental data by means of expanded Prout-Tompkins reaction model.

CAXETAK: Kob6ant (ILIII) okcun (Cos04) cCHHTETHCAH METOIOM caropjeBarba LMTPATHOT refa, TEPMHUUKH
je TpetHpaH Ha Basgyxy Ha Temneparypama 400, 600 u 800°C, u noaBprHyT npouecy peayKLuje Ao
METAJTHOT CTarba Y BOMOHHYHOj aTMocdepH. TepMorpaBUMETPHjCKO MCIIUTHBAbE PeIyKLIMje HCITUTHBAHO j&
HA HEKOJIMKO KOHCTATHMX Op3uHa 3arpdjapama. llapudjaiHM MpUTHCAK BOJOHMKA M HAa4YMH TpeTHpama
y30pKka MMajid Cy yTHLA] Ha pEeNyKIHMOHY KHMHETHKY. AKTHBalHOHE eHeprvje oba penyKLHOHa Kopaka
onpeliere cy OpUaAMaHOBOM HCOKOHBEP3UOHOM METOAOM M KHMCHHLIEPOBOM METOIOM, a MOAaLH A0OHjeHH
KHCHHIIEpOBOM METOJIOM Cy HMCKOPHIITEHH 3a npumjeHy npowupere IIpoar-TomMnkuHCOHOBOr peakLiMOHOT

MoJena.

IIpema web cmpanuyu waconuca Thermochimia Acta 00 cenmembpa 2012, 25-mu no peoocaujedy
najeume npeysemux uaanaxa y 3aowux 90 oana " most downloaded articles in last 90 days”

OpuruHanaH Hay4YHH paay yaconucy meynapoasor smausaja: 1x 8 6oxoBa

1. D. Jelié, S. Mentus, J. Penavin-Skundri¢, D. Bodroza and V. Antunovi¢, "A
thermogravimetric study of reduction of silver oxide under non-isothermal conditions",
Contemporary materials, 1-2(2010), 143-149

ABSTRACT: Thermal decomposition of a commercial powder of silver oxide (Ag,O, Merck, p.a.), with the me-
an particle diameter of 740 nm has been investigated under non-isothermal conditions in a reducing atmosphere
of 25% Hj, in argon. The process was conducted and controlled in a simultaneous TG/DTA analyzer, at heating
rates of 2, 10 and 20 °C min™. The residual mass was always around 93,2 % of the initial one, regardless of the
heating rate, which, according to the oxide stoichiometry, corresponds to metallic silver as final product. The
SEM microphotography indicated no significant change in particle size and morphology during reduction. The
thermogravimetric data was used for kinetic analysis of reduction. Using Kissinger plot, the initial value of the
activation energy was estimated to amount to 6.17 - 10* J mol™'. The initial values for kinetics parameters were
further calculated using different methods of kinetic analysis. Both activation energy (£) as a function of conver-
sion degree (), and pre-exponential factor (4) were calculated by either the Friedman (Ea = 5,38 - 10 J mol™,
A=1,49 - 10°s™") or multi-heating rate Coast-Redfern (Ea = 5,97 - 10* J mol, 4 =3,90 - 10°s") isoconversional
methods. A rather complex dependence of activation energy on the conversion degree was observed. A more
complete approach to determine the kinetic parameters was done by means of nonlinear regression analysis (£a =

6,00 - 10* Jmol™, 4 =2,41 - 10%", n = 0,466).




CAKETAK: TepmanHo pasnarame kOMepLMjaaHOr rpaxa cpebpo-okcuna (Ag,O, Merck, p.a.) ca uectu-
Lama cpefitbe Bemuune 740 nm npoyyaBaHo je y HEH30TepMaIHHM yCJIOBHMA Y pelyKLUMOHO] aTMochepu
ox 25% Bononuka y aprosy. Ipouec je BoheH u koHTposHcaH y ypeljajy 3a kKOMOHHOBaHY TEPMasIHy aHa-
nu3y TG/DTA, Ha Gp3uHama 3arpujesatba 2, 10 1 20 °C min™'. Kpajrwa Maca y3opka je yBHjek H3HOCHA
0K0 93,2% (6e3 063upa Ha Op3uHy 3arpHjaBarba) O/l MOYETHE BPHjEIHOCTH Mace y30pKa, IITO, Ha OCHOBY
CTEXHOMETPH]CKOT cacTaBa OKCH/Ia, OAroBapa MeTaIHOM cpebpy Kao KpajieM npoaykTy. SEM cruke cpe-
Opa nocnuje peayKuUMje OKCHA MOKa3yjy a TOKOM pelyKLHje He I01a3u 10 3HauajHe MPOMjeHe Y BEHUH-
HH 4eCTHLA H HBHXOBOj MOPGOIOTHjH. TpemorpaBumeTpHjcku noaauy ynorpeb/beHH Cy 3a KHHeE-
THYKY aHau3y peaykudje. [loueTHa BpujetHOCT akTHBaLMOHE eHepruje oapeljena je Kissinger-oBom kpu-
BOM M M3HOCHNa je 6,17 + 10* J mol”'. Taunuje BPHJEIHOCTH KHHETHYKHX MapameTapa Cy u3padyHare KOpH-
IITEHEM PA3THYNTUX AU(EPEHLIMjalHHX METOIa KHHETHYKe aHaiu3e. AKTHBALMOHA HEPruja y 3aBHCHO-
CTH OJI CTENEHA KOHBEP3H]E O U NPEAEKCTOHEHLHjaHH (akTop 4 cy onpeljeru cibeaefinM H30KOHBEP3HO-
HUM Metoaama: Friedman-osa (Ea=5,38 - 10* T mol™, 4 = 1,49 - 10° s") u Coast-Redfern-osa (Ea = 5,97 -
10°Tmol" , 4=3,90-10°s™). INoka3zaHa je KOMIJIEKCHA 3aBUCHOCT aKTHBALIMOHE €HEpPruje OJl CTerneHa
KoHBep3uje. JleTa/bHuja aHaTk3a KHHETHUKHX NaTaMeTapa ypah)eHa je KOpHIITEHheM HETMHEAPHUX perpe-
cuonux Metozia (Ea = 6,00 - 10* I mol”, 4 =2.41 - 10%", n=0,466 ).

4. OOpa3oBHA [1jeIaATHOCT KAHH/IATA:

O0pa3oBHA jeJJaTHOCT IpHje Hoc/hLeImher u3dopa/pensdopa: MakcuMaJano 4 6oaa

Kanzupar je ycnjemso u3Boguo BjexOe Kao acHCTEHT Ha mpeaMmeruma: Dusuuka xemuja u
HHCTpyMEHTalHe MeTole, ONIlTa U HeOprancka XxeMuja 1 AHAJIMTHYKA XeMHja.

O0pa3oBHA IjeJJATHOCT NOCJIHje Noc/beaher u3dopa/pensdoopa:

Haxon u36opa y 3Bame Bumer acucresta /lujana Jenuh je nacraBuia ja Boau BjexxOe Ha BHIIE
npenmera: dusnuka xemuja, MHcrpymenTanue Metone, ONIITa U HEOpraucka xemuja. Y OKBHPY
criequjanuzanyje u3 MenunuHcke Onoxemuje apxkana je BjexxOe u3 npeamera Xemuja, Gpusnyka

XEeMHja 1 HHCTPYMEHTAIHE aHAJIH3E.

6. Crpy4Ha qjesIaTHOCT KaHAUAATA:

PeanuzoBaH npojekar, IaTeHT, COPTA, paca, Coj HJIU OPUIMHAJIAH METO Y IPOU3BOAHH:
1x4601a

J. llenaBun-lIxynnpuh, . Jenuh u ocramm, "Vmuyaj xemuje na nospuiune anymocunuxamuux u
OKCUOHUX MAMeEPUjana Ha adCopnyujy KUcenux u OA3sHUuX OpeancCKux U HeOpeaHCKUxX KOMNOHEeHmU
u3 6ooeHe cpeoune", MuHHuCcTapcTBO Hayke u TexHonoruje PC, 2010-2012










