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1 (NH,) Moy O a) 1 A (%)
ZMoz1Moy Moy 89.9 ZMosMoxMoy, 116.6 ZMoj;MoxMog, 115.4
ZMozsMoy; Mooy 90.0 ZMoz1Moj6Moy 115, 1 ZMo3z MojsMoys 115. 1
ZMoryMor Mooy 90. 1 ZMoisMoy;Mooy 4.3 ZMo1MosMoy; 117.2
£Mo21MoxMoy; 89.9 £MoisMo2Moys 64.2 £Moz1MoisMoy; 115.8
ZMo1MosMoy6 89.7 ZMox;Mo1sMons 51.5 ZMoxMoxuMoie 51.9
ZMoszMo Moy 90. 2 Z Moz MoxyMos, 4.1 ZMoxMoijgMooy 76.0
ZMoisMoz Moy, 89.9 ZMoz; Moy Mooy 4.3 ZMoyMoxyMog 52.1
Z Moz MoigMogy 90. 1 Z Moy Moz Mooy 51.6 ZMosMorsMoy 116.0
ZMoz1MoxMooy 89.7 Z Moz MoigMos, 63.7 ZMoz Moy Moyg 51.4
ZMo3Moo; Moy, 89.5 £MoysMo3; Moy 64.9
Z£019Mo02 023 164. 1 Z£0,Mo040; 168. 5 Z05Mo 03 164.0
Z020Mo24 026 176.0 Z£0s5Mos0, 164.5 Z£017Mo2 0y 175. 4
Z£07Moy;04 167. 1 Z£017Mo1603 152.6 Z015Moy, Og 172.3
£025Mo2 019 165.6 Z05Mo16015 152.7 Z£03Mo27008 164.8
Z£034Moy Oz 167.3 Z£012Moy, 02 175.6 Z0sMo407 175.3
Z019Moy O 163.5 Z£011Moy,0s 166.5 Z015Moy6019 165.5
Z034Moy 0, 155.2 Z03Mo3,0s 170.3 Z0;3Mo;,014 176.0
Z014Mox 019 153.3 Z017Mo3 012 165. 8 £033Mo31 034 174. 1
% 2 (NH,)sMosOu(a) MK 1 /100" m
0, —Moy, 1.972 0y —Moy, 1.970 019 —Moy 1. 942 05 —Mog 1.942
0, —Moy, 1. 951 040 —Moy 1.970 019 —Mono 1.943 07 —Moy 1.953
02 —Moy 1. 951 Moy —On 1. 949 020 —Mogs 1. 952 07 —Moy 1.967
03 —Moy 1. 952 Moy —Op3 1.971 020 —Moosy 1. 949 Os —Mooy 1. 969
03 —Moye 1.954 Moy —Ous 1.975 023 —Mons 1.975 047 Moy 1.979
03 —Moy 1. 961 01, —Mog 1. 949 Moy, —Ox 1.974 0y; —Moj, 1.952
Mos —Os 1.942 014 Moy 1. 969 Moz —O34 1. 962 019 —Moy 1.944
Mos —0s 1. 966 015 —Mos 1.972 Moas —O2 1. 951 019 Moo 1.945
Mo, —0; 1.976 045 —Mon 1.972 0,5 —Moy; 1.971 Moy —0; 41. 954
0s —Moy, 1. 942 Mois —Oy7 1. 956 026 —Moyr 1. 949 Mosz; —03 1.973
0s Moy 1. 947 Moy —O1s 1.967 Moy; —Oas 1. 969 Moz —O33 1. 966
05 —Moyy 1. 949 Moy, —O19 1.972 Moy —0O3 1. 965 Mos; —034 1.972
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F 3 (NH,)4MogOx( a) 1 J5 175+ FL A 2

STO-3G 321G
1 (0] - 0.203 392 28 (0] - 0.469 659 1 (0] 0.019 395 28 0 - 0.7303 43
2 0 - 0.356 968 29 Mo 0.789 784 2 (0] - 0.621 359 29 Mo 1. 674 216
3 (0] - 0.391 265 30 0] - 0.064 048 3 0] - 0.759 276 30 0 0. 031 289
4 Mo 0.727 185 31 Mo 0. 893 611 4 Mo 1. 400 929 31 Mo 1. 404 496
5 0] - 0.514 650 32 0 0.015 914 5 0] - 1.098 506 32 0] - 0. 156 103
6 0] - 0.236 501 33 0] 0.017 759 6 (0] - 0.091 389 33 (0] - 0.335948
7 0 - 0.396 268 34 0] - 0.422 261 7 (0] - 0.828 442 34 0] — 0. 834 690
8 0 - 0.354 729 35 N - 0. 580 458 8 0] - 0.394 354 35 N - 1.036 930
9 0] - 0.463 100 36 N - 0.477 208 9 0] - 0.726 070 36 N - 0.992 489
10 0] - 0.217 886 37 N - 0.569 049 10 0] - 0.290 863 37 N - 1.008 458
11 Mo 0. 818 522 38 N - 0.480 212 11 Mo 1.222 916 38 N - 1.008 007
12 (0] - 0.384 646 39 H 0. 349 264 12 (0] - 0.687 193 39 H 0. 677 319
13 0 - 0.514 479 40 H 0.337 380 13 (0] - 0.743 897 40 H 0. 656 595
14 0] - 0.336 701 41 H 0. 301 808 14 (0] - 0.567 322 41 H 0. 599 637
15 0] - 0.401 856 42 H 0.303 331 15 (0] - 0.632 770 42 H 0. 598 537
16 Mo 0. 656 976 43 H 0.284 436 16 Mo 1. 124 102 43 H 0. 429 330
17 (0] - 0.410 850 44 H 0.291 958 17 (0] - 0.781 702 44 H 0. 460 199
18 (0] - 0.462 207 45 H 0. 181 364 18 (0] - 0.632 617 45 H 0.330 311
19 (0] - 0.512 205 46 H 0.250 787 19 (0] - 1.110 746 46 H 0. 372 951
20 0] - 0.335 052 47 H 0.253 949 20 0] - 0.609 030 47 H 0. 398 901
21 Mo 0. 820 983 48 H 0.231 479 21 Mo 1. 099 581 48 H 0. 409 560
22 0 - 0.290 332 49 H 0.278 786 22 (0] - 0.257 592 49 H 0. 412 509
23 (0] - 0.235 319 50 H 0.292 857 23 (0] - 0.129 700 50 H 0. 445 596
24 Mo 0.711 353 51 H 0. 176 350 24 Mo 1.319 147 51 H 0. 307 470
25 (0] - 0.221 482 52 H 0.252 748 25 (0] - 0.176 423 52 H 0. 399 488
26 (0] - 0.336 613 53 H 0.262 963 26 (0] - 0.588 051 53 H 0.412 917
27 Mo 0. 890 561 54 H 0.247 292 27 Mo 1. 238 251 54 H 0. 384 626
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Theoretical calculation on the structure and stability of ammonium tetramolybdate

WU Zheng-ping, YIN Zhou lan, CHEN Qryuan, ZHANG Ping-min, LI Jie

( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The total energy and atomic charges of ammonium tetramolybdate with three possible structures were computed

with RHF/3-21G, STO-3G, and their geometrical structures were optimized using the molecular mechanics optimization

method. The algorithm of optimization used in this work is steepest descent method and the termination condition is RMS

( Root-mearr square) gradient of 0. 42 kJ*mol™ '. The calculation models were protracted and optimized with CS ChemOf-

fice and HyperChem Pro 6. O programs. All calculation work was accomplished with Gaussian 98 program. The calculated

results show that the structure of ammonium tetramolybdate with eight MoOg is relatively stable and its contortion is the

smallest.

Key words: ammonium tetramolybdate; structure; stability; quantum chemistry



