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Fig. 1 TG and DTA curves of NVCO in H:, heating rate
5C - min~': (a) TG curve; (b) DTA curve
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Thermo-decomposition process of NVCO in H:

endotherm
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(a): The temperature of formation intermediates;
(b, ¢c): The calculated and the experimental value

of residual weight percentage.
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5C * min~': (a) TG/DTG curve; (b) DTA curve

0 100



http://www.cqvip.com

- 1008 -

X vl

D000 http://iwww.cqvip.com|

¥ ¥ WM £19%

(NH.)s[ (VO)6(COs)4(OH)s] * 10H.0

F Cio 7EHE 5(b) DTA #H&R L, £ < 335CHBIH 4 4
R A 117°C Y IR A8 X 7 42 B, € 1 C, B MR B3

- 8H:0 BI, 133°C . 235 i~ xt RI4E 57, C 4, 275°C Hyik

(NH4)s[ (V0)s(C0s)4(OH)s] - 2H:0 89C™ (B) SRR Co Mo 5 Ho AR HLL, BAMWED C. 5k
(86.5%)® (86. 4% ) o SOk R A, BRI 6, XA A B BAE
" e 295 ~354°C Z [Al Ky¥%, i 354°C KB % . KB

(NH2 oL (YOI (CO) (O] T () B 6, V.05 7E 354 C A A, Brik DTA B4R + 354CH
wo.amy O = BRI VO, BAAL N V205 B, TTHIABEY
AN 366°C My B Hbg N & V.05 By dafb i, C, Mit B (A

Z%ﬁoé 51.8% /NFSERAH 53. 1%, FBAKT 295CHEH

? MHEYBEMEERTEMH, B 275CH K HiE

(NH.) [(V0)6(CO3) (OH) 11 ] 175¢  (Bs) B AMRAR., XTFLHBEE 290CHER—E
(62.6%) (62.4%) I R A SERE S, ST TR B R A A4
o WEA. Soga FUIEBS V205 - nH,0 BA T4

- 2H:0 BB K, B JE Bk /E R A dR AL 7E R R et st T 8,

6VO: - 0. 5H:0 338C  (B.) SR XMBEHGERA—H., WmELEL, CGHARL

(51.8%) (52.6%) B VO, + 0. SH0 845/ V.0s « 0. 5H.0, ERX B &
- 3H.0 HBEY. WRSYEMMIBFEREER DK

6V0, 367°C EYHBKERM VO, - 0. 5SH0 AR, BF

(46.7%) (47.8% ) 7B V.05 M atbfEA, B S5 Soga &R M

A, BR, BT V.0 &R E &1k 8 A28
A, REEEAPHSELEL V.0s REHTH, B 5
(b) MIRBIRMIERE V.0, MIBREEE, 155 664C L

Bl 4 NVCOZE N, PHASRITE
Fig. 4 Thermo-decomposition process of NVCO in N;

(a): The temperature of formation intermediates;
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(a}: The temperature of formation intermediate;
(b, c): The calculated and experimental value of
residual weight percentage.
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Thermoanalysis of Ammonium Oxovanadium (V) Carbonato
Hydroxide and Preparation of Powders of Vanadium Oxides
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The violet polycrystalline (NH4)s[ (VO)es(CO3)s(OH)s] + 10H.O0(NVCO) was simply synthesized by solution
reaction using V,0s, HCl, N:H. - 2HCI] and NH:HCOs as the starting materials. The results of TGA and DTA of
NVCO under H2(99. 999% ) atmosphere show that V203 forms at 620°C. The data of TG/DTG and DTA of NVCO
under N2(99.999% ) atmosphere indicate that VO. forms at 367°C and crystallizes at 390°C. In air atmosphere,
the TG/DTG and DTA of NVCO show that V.0s forms at 354°C, crystallizes at 366°C and melts at 664°C. The
three thermolysis processes of NVCO show that a large amount of H.0, CO: and NHj; gases fast releases during the
thermolysis of NVCO, causing that the particles of the materials split and atomize strongly, thus to obtain V20s,
VO; and V;0s nano-powders finally. According to the above of thermoanalytical results, V:0s;, VO. and V:0s
powders were prepared respectively under H,, N, and oxygen in a tube furnace. Chemical analysis and XRD ex-
periments of the powders identify that pure V.0s is obtained at 800°C for 0. Sh under H: atmosphere; crystalline
VO, is obtained at 480%C for 0. 5h in N»; amorphous VO is obtained at 350°C for 20min under N: atmosphere, this
has been first reported to prepare amorphous VO: powder so far; pure V20s is obtained at 400°C for 10min under
oxygen. From the micrographs of the powders, the particle size of the V20;, the crystalline VO: or the V205 powders
is 35nm, 24nm or < 40nm, respectively. Above-mentioned results prove that NVCO is a good precursor for
preparation of pure V203, VO; and V20s nano-powders under mild conditions.
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