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F4#) Ammonium metavanadate &} 245-A%BIR-S spring balance &} FE#TH o8t WG
t}. ARE 180°C~220°C 9} 310°C~330°C o] F BEHEAA o] BREgMme V,0s(orange
vellow)§) & ¥ skoh, F—BEHHEE NHy e} H071 2:19 [z HiHs e @8Ry NH: 9 8,
omegatron mass spectrometer ol &3l Ggrony, FTHM SRS NH,;, H.044 No = fci=l
= 71§ gas chromatography, omegatron mass spectrometer o 9|3t Fmslart, S@E4RHS
X-ray Bfel 3t G4 ERE BRPAAS SRERDS V,Osol 2, EZTH w=F He Wi
A8 HEHE V0 BT KRB V0,2 MKE 7H Aol &R A-L mmstgct, =
& NHVO; #5810 9ol A8 fFEitftadxls &% 41.4keal/mole, 64.4 kcal/mole & & 29 &
+ ¢t

Abstract Thermal decomposition of ammonium metavanadate has been investigated by using
the quartz spring balance and differential thermal analysis. It showed that the decomposition of
ammonium metavanadate is proceeded at two stages which correspond to 180°C—220°C and 310°C
—330°C decomposition temperatures, respectively.

Evolved ammonia gas in thermal decomposition has been analyzed quantitatively by titration.
And the constituents of gases eloved have been evaluated by gas chromatography and omegatron
spectrometer. From these results, it was concluded that the gases evolved in the first step decom-
position were NH; and H:O with 2: 1 ratio and the second step decomposition corresponded to the
formation of NH; H,O and N, which was produced in oxidation of NH; by V:Qs.

The decomposition products were identified by means of X-ray diffraction method. The decompo-
sition product in air was V.0s and the product in vacuum V30, The kinetics of the thermal
decomposition was studied, giving the values of the activation energy of 41.4 keal/mole and 64. 4
{kcal/mole) respectively.
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Fig. 1. Schematic representation of the quartz helix

apparatus used in the thermogravimetric
studies
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Fig. 2. Apparatus used for the quantitative analysis

of ammonia.
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Fig.3. Thermogravimetric curve
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Fig. 4. Differential Thermogravimetric curve
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Fig.5. DTA, TGA curves
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Fig. 9. Chromatogram of NH; gas
evolved up to 240°C (in vacuo.)
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Fig. 10. Chromatogram of air (@), gases evoved
up to 240 °C in vacuo (6) and gases evolued
up to 450°C in vacuo (c).
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Omegatron Mass Spectrography. Omegatron
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x tH,0; O:NH;; A Ny [J:COp; A :NO,

o}, ®E o) &% 9o}, NH;9 H 09 u &
12y 2:14) JAE 3 A2 o] F A4
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o, 250°C o) glef A9 FEEARE NH; o 7
7b Al FA Noo| Qe AAde g
ERBd oe} NH;9 Za= Az 2914 N,
o] Aol F/4Ert. omegatron o] o A
34L& NHVO; & 1075 Torr 8] 2223 F% 4
AEIHAA A AAE AHEF Aelr] A
o mZy ¥ L2 Ne7t g4 A=A
V050 98 Rl AkztzEgo] of & 9l
g 9o, F370°CETAAN NO 44L& <
Fuolo] 37t N, NOZEA AR E A
4 =3}, HiiEssh CO o A £BEME
o Ao e eE ¥ 4 e Aoly
2% & A58 dEM =2 4d V050 sty
AEFe] E452 &A% K¥ET ®mRAA
gt CO, 2 8 Zolgt §3=r), omegat
ron o) ¢ 3 FMERK FHA7E NHV0; 9 €
FHAZ L] F ¥4 NH; & ¥4 H,0
olef o] @ P71 V050l &% F=Moly 23}
4 No, NOAAAA FA98 gAdcl,

0 #7249 253 B4 & AE=A gsich o
A AR V059 A3 249 g2 V,0s
FERY A7t BEREA A F43Uecten
4 4 glon o) KH® 5o nue e A

3
Table 1. #FELRDY BEMEREGEETR)
" % & WEME(V.Op)
d(A) B OE dcA) B B

5.49 w 57
4.40 s 4.38 (100)
4.00
3.40 $ 3.38 (0. 83)
2.87 s 2.87 (0.53)
2.76
2.68
2,58 m 2.61
2.22 m 2.18
1.99 w 1.99
1.92
1.88 . 1.86
1.77 m 1.77
1.65
1.56
1.51
1.49 " 1.49
1.452
1.306 w 1.305

Table 2. MoMERHS D ER(EEF)

x B (E ZRMEV O
(A B oE dcdy A
10. 956 m
5.42 w 5.46 m
4.39 m 4.50 m
4.07 m 4.08 w
3.62 s 3.64 vs
3.57 m
3.50 m
3.32 w
3.04 w
2.95 w 3.00 0
2.90 w
2.73 n
2.18 m
1.99 w
1.82 ) 1.82 m
1.49 w
1.35 w

* MEEAA m, w, s,vs. T %% medium, weak,

strong, very strong = E%
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£o] v},

X-ray analysis 57]| %04 NHVO:; & 4%
HAA & A8 A X-A 4B V.05
9] EF pattern” & Tablelo] AT =
oA REwls} o] T FolA AEAAA A&
A B9 X-ray pattern & FRX & A9 LA H
o] B3 o8 HE A EAol V.05l Hal
37 "o, g AFFAAN @& A3} Table
29 A A%},

o] A4 V059 pattern 7= 493 3
Aroln V0504 ol A= MRS ezl 3
7} Aoz FEe V0,9 E-AN(Table 2)4
u w3t 2 R V0,9 srke A3T2F 7
AE Ak =3 FUFANAY LY A4 F

2 orange yellow o]v] Z-Z-Fo] A& Foo) Arl,

o] M2 pyrolyzer & gas chromatography ¢} <«
Ze2 He A FoAA d¥AAFAE = 9 A
5 R, Toda $& ViOrV,0s 419 2l
B& M ARE dEx V00 BHez &
A 2 A3, ol 2L 33HE
EA & Ariya®, TudoWE R =3tz gk, A=)
9 AFFAAN d& AgE ATF RiBmHme)
o FHAZ Aoz Bis 83 AAA E3)
7] AFol FALAY HAYF2E Hlol A7
A Ecxz 4745, zEu F1E5NAS
HAHES AFTFH A FAAAE0] QLo A
o AAFzE] Aol B NFFAA
< ZAPAEL VO 2os I REd
Vi0: 9 Aol o719 AR st ¢=yY
olE AAF e Ayt FE F Qe
o gEYol s A Ao X-A 3
Aot o st Hqlel Aot}

4 B

o] NHVO:; 9] 4 &8 & 2342 #8471 ¢
Adete AE Adgen A1dA Ll F
2219 NH; ¢ §F 249 HO02) JAgole A) 2
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