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Table 1 Preparation conditions of ammonium tetramolybdate

Preparation condition empetury ¢ PH My empoteel Ttk athdation

o type( method 1) 80 5, 0 B, 3 v 80~ 90 Do Slow
B-type( method 2) 30 2.3~ 2.5 24~ 36 50~ 60 1 Very slow
M icrocrystak type( method 3) 30 1.5~ 1.8 0.17 60~ 70 2 Very slow
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Table 2 Effect of ultrasonic on crystalline of ammonium tetramolybdate

Condition Method 1 Reaction time/ h Method 2 Reaction time/ h Method 3 Reaction time/ h
Without ultrasonic @ type 1 B-type 36~ 48 Microcrystat type 0.17
Under ultrasonic @ type 1 Microcrystaktype  0.17~ 0.25  Microcrystak type 0.17

Note: Method 1, 2 and 3 refer to Table 1
T3 HTE 2 WIS X &7
d M1/ 1° 4
Table 3 d value and 1/1° value of
samples by method 2

B type Experiment Microcrystak Experiment
ype value(without  type standard value( under
standard value : ;
ultrasonic) value ultrasonic)

diA 1 arA o ar A 0 d A 10

9.35 1 9.583 1 9.13 0.15
5.87 0.15 5.705 0.03 8.50 0.13 8.515 0.17
4.63 0.05 4.802 0.05 8.14 0.48 8.185 1
4.01 0.32 4.026 0.08 7.37 0.37 7.406 0.25
3.40 0.09 3.343 0.23 7.24 0.43 7.260 0.61
3.30 0.2 2.236 0.17 6.96 0.25 6.975 0.18
3. 15 1 3.191 0.53 6.20 1 6.214 0.97
3.10 0.05 3.157 0.40 4.79 0.06
2.99 0.02 3.039 0.05 4.69 0.06 4.686 0.07
2.77 0.05 2.763 0.26 3.71 0.06
2.70  0.07 2.736 0.06 3.61 0.42 3.613 0.78
2.65 0.05 2.654 0.05 3.47 0.17 3.474 0.15
2.55 0.05 2.540 0.06 3.35 0.13 3.348 0.13
2.37 0.05 2.379 0.05 326 0.23  3.262 0.26
2.18 0.05 2.156 0.11 3.20 0.11  3.206 0.08
3.08 0.27 3.078 0.21
3.01 0.14 3.011 0.13
2.95 0.08 2.912 0.04
2.71 0.07 2.714 0.11
2.41 0.06 2.410 0.10
2.31 0.06 2.315 0.06
2.15 0.13 2.145 0.18
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Table 4 Calculation of total energy E(RHF) of

path(a) and two ammonium tetramolybdates

Number Species E ST(~)-3C - 3'%1(}

(RHF)/A.U. E(RHF)/A.U.

1 H,Mo,0%; - 29324.49 — 29484. 24

2 HeMoOg - 4382.47 - 4406.79
3 HgMogO% - 33706.03 - 33890. 15
4 4ANH; 4(- 55.2888)  4(- 55.7662)
5 4H,0 4(- 74.9600)  4(- 75.5842)
6 (NH4) 4M 03046( a) - 33630.99 - 33813.83
7 (NH4)4MosOax(h) - 33 630.94 - 33813. 66
E(1. - 33706. 96 - 33 891.03

AE = E3- E (1.9 0.928 4 0.8814

Ee a9 - 33627.35 - 33 810. 88

AEy= E¢— E (34 4-5 - 3.646 1 - 2.9505

AE3= E7— E (34 4- 5 - 3.5960 -2.7792
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Table 5 Calculation of total energy E(RHF) of
[ (Mo002) (MoO3) .- 1]1* (x=1, 2, 3) and

respondence cells of HaM 07035

Number Species E STO-36 3216
(RHF)/A.U. E(RHF)/A.U.
1 M o303 - 12397.73 — 12464. 49
2 [ Mo30g] cell — 12398.02 — 12465. 07
3 M o0,0%* - 8240.09 - 8284.57
4 [ Mo,05] cell - 8240.61 - 8285.18
5 Mo03* - 4082.77 - 4104.55
6 [ MoO,] cell — 4083.24 — 4105.29
AE = E\- E, 0.2856 0.5824
AE,= E3- E,4 0.5210 0.6126
AE3= Es— Es 0.476 1 0.7432
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Table 6 Condensation of atoms of [ (M003) (MoO3) . 1]

% (x=1, 2, 3)Fl H,Mo0,0%;

w0 T T AR s
(x=1, 2, 3) and

respondence cells of HyM 0,035

H,Mo,0%; M o303
Mo 1 Mo 13 Mo 20 Mo 1 Mo 2 Mo 8
Mo 1 45.188 8 Mo 1 40.796 7
Mo 13 47.6337 Mo 2 39.8742
Mo 20 45.644 9 Mo 8 39. 8786
0 2 0.406 1 0 3 0.1813
0 3 0.444 8 0 4 0.156 1 0.259 1
0 4 0.1799 0.2325 0 5 0.3630
0 14 0.424 6 0 6 0.1775
0 15 0.490 6 0 7 0.1562 0.2610
0 22 0.409 5 0 9 0.196 9
0 23 0.1903 0.2262 0 10 0.1625
0 24 0.300 5 0 11 0.3233
H,Mo,0%; Mo0,0%*
Mo 8 Mo 16 Mo 1 Mo 2
Mo 8 45.563 9 Mo 1 39.983 1
Mo 16 47.554 6 Mo 2 39. 606 7
0 7 0.3009 0 3 0.1651
0 11 0.2230 0.1892 0 4 0.1782 0.2383
0 12 0.409 3 0 5 0.3655
0 18 0.489 6 0 6 0.1655
0 19 0.4255 0 7 0.2875
H,Mo,0%; Mo03"
Mo 26 Mo 1
Mo 26 45.279 3 Mo 1 39.799 0
0 30 0.402 2 0 2 0.1846
0 31 0.445 8 0 3 0.1846
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Crystallization of ammonium molybdate solution under ultrasonic

YIN Zhou-lan, WU Zheng-ping, CHEN Qryuan, ZHANG Ping-min, LI Jie
( College of Chemistry and Chemical Engineering, Central South U niversity,
Changsha 410083, China)

[ Abstract] The crystallization process of ammonium molybdate solution under ultrasonic was studied. The crystalline under ultra-

sonic were detected. Tt is indicated that ultrasonic has a great effect on the process of preparation B-type ammonium tetramolybdate.

The crystallization time is shortened from 1~ 2 d to 10~ 20 min under ultrasonic and the crystalline converts into microcrystaltype

under ultrasonic. T he total energy and condensation of atoms of H,Mo0,0%; , HgMogO% , [(Mo00,) (Mo03) ,_ ] 2 (= 1, 2, 3)

and (NHy4) 4Mo0gOy6 were computed at the HF/3-21G, STO-3G level. The calculation results show that the transformation from

H,Mo0,0%; to [(Mo0,) (MoO3) ,_ 1% (x=1, 2, 3) at pH 2.3~ 2.5 is the reason of crystallization of microcrystaktype under ul-

trasonic.

[Key words] ultrasonic; ammonium molybdate solution; crystallization; ab initio
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