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ABSTRACT

Atellurites of rare earth elements of thetype Ln,Te,O, , whereLn=Er, Yb
and Tmare synthesized and studied. Their molar heat capacitiesare experi-
mentally determined. The temperature dependences of their molar heat

capacities are determined using the least squares method. The thermody-

namic propertiesare calculated: entropy (AT.S?), enthalpy (AT.H %) and
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INTRODUCTION

Thestudiesonthetd luritesof rare earth e ements
can be used to fill in datain an important branch of
inorganic chemistry aschemistry of telluriumandrare
earth elements. It ispractically important to know the
thermodynamic characteristics of the compounds stud-
iedEr,Te,0,,, Yb,Te O, ,, Tm,Te,0,, sincethesetel-
luritesarewiddly used in modern technol ogiesfor prepa:
ration of optical glasses, in ceramicindustry, medicine
and agriculture®, Nowadays, agreat number of pub-
licationsarere ated to studieson varioustypesof tellu-
ritesand their application8,

Thesurvey of theavailableliteraturedid not give
detarelated tothepreparation and studieson Er, Te,O,
Yb,Te,O,,, Tm,Te,0,,.

Theaim of the present work isto derivethetem-
perature dependence of molar heat capacity and cal-

culate the thermodynamic properties of Er,Te,O,,,

Yb,Te, 0, and Tm,Te,O,,.
EXPERIMENTAL

The tellurites of rare earth elements Er,Te,O,,,
Yb,Te,0,, and Tm,Te,O, , aresynthesized fromtellu-
rium dioxide (TeO,) and oxides of therareearth ele-
ments: Yb,0O,, Er,O,and Tm,O, of high purity 99.999.
The oxides preliminarily weighed to amounts corre-
sponding to the stoichiometry of thegoal product are
mixed, homogeni zed and placedin ampouleswhich are
then vacuumed. The substancesaremeltedin an elec-
tric crucibleoven. After reaching themelting tempera-
ture, it is maintained for 48 h and then the oven is
switched off and cooled down. Theampoulesarethen
opened and the synthesi zed sampl es are homogeni zed
and separated for chemicd, differentia thermal and X-
ray analyses®,

The composition of thetel lurites of rare earth ele-
mentsisdetermined by chemical analysis. The metal
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ionsintherareearth oxideSMe, O, aredetermined by
the complexonometric method with 0.05 M solution of
complexon 1l and orange-xyleneasindicator®. Thetel-
lurite ions in the oxides of the type TeO, are deter-
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described earlier™. For each tellurite, 4 samples are
prepared and theaverage val ues are cal cul ated™*3

TABLE 1. Experimental molar heat capacities vam of

el ) X I Er,Te,0,,Yb,Te, 0, and Tm,Te,O,,
minediodometricaly and gravimetricaly*®. Theresults ——
obtained showed that thecompoundssynthesized cor- ~ T/k Con/(J.K™.moal™)
respond to their stoichiometric composition to EroTeOu  Yb,TeOu  Tm.TeOn
Er,Te,0,,, Yb,Te,0,,and Tm,Te,O, . 448 393 3% 391
The degree of synthesisisdetermined by X-ray 48 389 386 387
andysisof thetdlurites, performedon URD-6 gppara- 467 391 388 391
tus (Germany) inregimeof diffractometricrecording 477 397 392 388
using Cu-K_emissionand Ni-filter fortheb - rediation. 487 384 378 382
Theintegrd intensitiesof thediffractionmaximaarede- 497 391 387 380
termined gravimetrically™. 507 394 394 390
Tofindthetemperaturesof thephasetransitionsin =~ 517 395 394 390
thetdluritessynthesized, therma andysisiscarriedout 527 399 390 395
on aderivatograph OD-102 (MOM, Hungary). 537 397 396 401
Themolar heat cgpacity of thetd luritesisdetermined 547 396 397 402
usngdifferential scanningcaorimeter DSCH I (Setaram, 557 397 398 403
France). Theworkingtemperatureinterva is450-600 567 385 373 398
K. Thesamplesarefindy groundandsievedthrougha 577 393 374 396
0.25mnrseve. Theexperimentd conditionshavebeen 587 391 373 399
TABLE 2: Sandard molar entropy ATO'S:1 , coefficientsa, b, c,and errors, T'=298.15K
Compound % a b c 102 x 3Cp
J.K-1.mal -1
Er,Te,On 473.60 392.10 5.18x10° 4.98x10° 0.78
Yb,TeOn 451.10 247.15 205.58x10° -104.03x10° 1.03
Tm,Te,On 457.80 71.50 472.22x10° -199.75x10° 1.26

TABLE 3: Sandard molar thermodynamic functions of
Er,TeO,, T'=298.15K

4117

K CPm_ AH, ALS  (AGH/T)

JKTmd®  Jgmod?  JK'md? JK'mo*
450 309197 59329.20 63442 50258
500 3260 784655 675.76 517.86
550 30330 98596.98 71321 53395
600 3R 18745 74746 550,33
650 3129 13797848 7789 566.72
700 U7l 15770858  8B.23 5294
70 3%5.10 17744894 8548 598.88
800 39546 19721316  860.9 614.47
80 3%5.81 21699522 83498 629,69
900 3%.15 2679430 90761 644,51
950 39647 2660075 904 66892
1000 3978 27644106 94938 672

TABLE 4 : Sandard molar thermodynamic functions of
Yb,TeO,,, T'=298.15K

411’

K opm AtHn  ALS, (ArGL/T)

JKrmd?  Jgmd? JK'md? JK'mo?
450 2103 6008L40 61688 481.37
500 P15 853820 65308 49702
560 3¥6l 10017863 69553 51339
600 3040 1200277 7006 53002
650 4540 14013836 7826 546.66
700 4229 16067738 TR 563.15
750 41983 18137791 815 57941
80 42787 2026856 84860 505.39
80 43629 2417116 874 61106
900 M52 24620272 8%997 62641
950 45398 26867666 9427 64145
1000 46313 2016872 9477 656.18
e CHEMICAL TECHNOLOGY

Hn Tndéan g%wumé



76

Full Paper =

TABLE 5: Sandard molar thermodynamic functions of

Tm,Te,0,, T'=298.15K
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47117

K Cem_ AH, AL (AGH/T)

JKImd™  Jgmo?  JK'md? JK'mo*
450 364 6028851 62197 48300
500 33751 79617.62 66249 50845
550 3975 9912022 699.85 51963
600 41032 11929806  734% 53612
650 42572 14019083 76839 55271
700 422 16189831 80056 569.27
70 46118 18449867  &3L73 585.74
800 48049  20808L78 8210 602.06
850 50053 2325461 89183 61824
900 52116 ~ 2580478 RL® 634.25
950 54224 28467800 976 65010
1000 568370 322512 97812 665,79

Therelativeerror did not exceed 0.1 %. The ex-
perimental resultsobtained are presentedin TABLE 1.

CALCULATION PROCEDURE, RESULT
AND DISCUSSION

Theexperimenta resultsarefurther computer pro-
cessed by theleast squares method™9to find the co-
efficientsa b and cinthe equation for the molar heat

capecity (TABLE 2):

Cp.m(T)=a+b.T-cT ™ (@)
Themolar heat capacitiesare cd culated according

to eq 1, and they arethen used to find thetemperature

dependencies of the entropy (AL.S? ), enthalpy
(AL.H® ) and Gibbsfunction (- /T) using thefollowing
equationg*’ 18l ;

.
ATSY = ATS? +le,m/T.dT @)

.
AT.HC :%[Cp,m.dT 3)

(-ALGYIT)=A}S), —ALHO /T @)
For the determination of the temperature depen-

denciesof thethermodynamic va ues, thesandard molar

entropy (A}S? ) iscalculated by the method of Kelly

and Koumok[t31-21],
Thecaculated coefficientsa, b, cineg.(1), aswell

asthecdculaionerorsareshownin TABLE 2.

Theresultsfrom the cdcul aions of thesethermo-
dynamic functionsare presentedin TABLES 3-5 and
Figures1-3.
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Figure1: Dependenceof molar heat capacity of Er,Te, O,
on temper ature (450-1000K). C, _ (T)/(J mol*K+)=392.10
+ 5.18x103xT — 4.98x10°xT
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Figure2: Dependence of molar heat capacity of Yb,Te, O,
on temper ature (450-1000K). C, (T)/(J mol*K) = 247 15
+ 205.58x10°XT +104.03x10°XT 2
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Figure3: Dependence of molar heat capacity of Tm, Te, O,

on temper ature (450-1000K). C,  (T)/(J mol*K) -71 50+

472.22X10°3XT +199.75X10°T 2"

CONCLUSON

The present work i s continuation of our research
on tellurites of rare earth elements of the type
Ln,(TeO,),, whereLn=Yb, Dy, Er*. Themolar heat
capecitiesof compoundsof thetypeLn,Te,O, , keaero
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Ln=Th, Er,Yband Tmaredetermined. Thetem-
perature dependence of themolar heat capacity isalso
determined. Thethermodynamic properties: entropy

(AT.s ), enthalpy (AT.H® ) and Gibbsfunction (A™.G° )
arecaculated.
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