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Abstract — Study on thermal decomposition of yttrium oxalate produced by reaction crystallization of yttrium chloride
and oxalic acid was carried out. The yttrium oxalate having three crystal waters belonged to monoclinic crystal system and
the crystal waters of yttrium oxalate were dehydrated before the yttrium oxalate was thermally decomposed. The dehydration
of crystal water in yttrium oxalate did not changed the molecular bonding and crystal structure of yttrium oxalate but gave
significant influence on shape and size of yttrium oxalate crystal. Thermal decomposition of yttrium oxalate occurred above
366 °C. Between 366-465 °C the yttrium oxalate was thermally decomposed and it resulted in a non-stable and non-crystalline
product. Above 500 °C, however, yttrium oxide having cubic crystal system was produced by the thermal decomposition.
By using Hyper-Chem it was predicted that the yttrium oxalate synthesized by the reaction crystallization and the yttrium
oxide produced by the thermal decomposition had three dimensional molecular structures, which were preferred thermody-

namically. The results of thermal decomposition of yttrium oxalate under nitrogen gas were same with those under air.
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Fig. 1. Distributions of weight and differential weight of yttrium ox-
alate crystals in thermal analysis.
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Fig. 2. Dependancy of decomposition equilibrium constants of yttri-
um oxalate on temperature.
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Fig. 3. Variation of FT-IR spectrum with temperature of thermal
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Fig. 4. Variation of XRD pattern with temperature of thermal de-
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Fig. 6. Variation of mean crystal size and total crystal numbers with
temperature in thermal decomposition of yttrium oxalate.

)
ﬂ

Z7bsigich.
T2 800°C ol el o] =gl = ARG S ) 4
R A% 24 $29) 271E °F 100ume oS =7 Gehge}. o]
Ae sk QeI e YA threlal AYEo] me
ol Aol o) At U Asko SAEe] ehd oz
e},

S| EFSAH|E AR ARG Ad BY7IstelA Ase) 2
ght}. 2 Wizt W AYTRY WHE FIIR, XRD 5-& 53l
24sislom AAD1 4 JERA7)E ol falo] AR =
o 9 27] WAE BANG R o) F T Y] Sl s
Az}e} m)astel mokeh. o] T 7hA E91715eld el o] =55
Aelo)= A4 Qua) BRI 42 ELahA dehon of
AYAHFZ Y o EFAAC) = Qe 23 AHso] =Fo] A
AEE e o) Rolla FFHE Axel 93 ool Ak Zo] oh]
2} o] =53 B ¥AE AT Sk AxAAT} BeATg
o] ARG} o) FolA e ALz FeHg 4 ek

o|EF Aol =9} s = el dodatd ¥ATEE s}

;

L2 rfo o o

o

€ AL kA A Sl o3 o3 AR o] EFSAb 0]
E7} 3AE e =3 Gl o8 A E Asje| 2R A7x

£ 53t olsished olo] F& ARF ALY 4 AUk o=F
S44¥0| E9] $2H= Fig. 7olA1sh o] 5 7hAle] o] 4 A (somer)
2 71 4 9ch @ 7P ol =8 QA7h 42 vk w3 gl 37
A4 JAFEE 71 ol T ol AAE | =F A} b
3] Midslo] gl 29 HATEE AR Aol B Aol

(a) (b)

(c) (d)

Fig. 7. Molecular structures of yttrium oxalate and yttrium oxide.
(a) 3-dimensional structure of yttrium oxalate, (b) 2-dimensional
structure of yttrium oxalate, (c) 3-dimensional structure of yttri-
um oxide, (d) 2-dimensional structure of yttrium oxide

Table 2. Calculation of total potential energies of yttrium oxalate
and yttrium oxide for their molecular structures

Isomer Total energy Stability
(@) YAC,0,); (3-D) —244.88325(a.u.) More
() YAC,0,); (2-D) - 244.52076(a.u.) Less
(©) Y,0, (3-D) —52.969(a.u.) More
(d) Y0, (2-D) —52.76(a.u.) Less
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