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Abstract ABEEM/MM model has been applied to compute various properties characterizing the larger water
clusters (H;0), (n=11~16), such as optimized geometries, the hydrogen bond number, cluster binding energies, stabilities,
ABEEM charge distributions, dipole moments, structural parameters, the average hydrogen bond number and strength,

the incremental cluster binding energies. The results indicate that the transition from cubes to cages occurs for (H;0), at
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n=12, and that the abundance of pentamers increases with increasing cagelike character.
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Fig.3 Variation trends of the structural parameters
for the lowest energy structures of (H,0), (n=2~
16) with increasing cluster size for ABEEM/
MM model and the comparison with ab initio
method
“m” and “ | "denote mean values and the ranges of various
structural parameters for ABEEM/MM model, respectively;
“and “ | ” denote mean values and the ranges of various

structural parameters at the HF/6-31G(d, p) level, respectively.

Bl 4(c) AT I, n=2~6 B, JL A5 R B AR ARAR K 1
MYn=7~16 B}, Z A/, XA EEZ T
(H,0) .16 FIEARRE R 510 2 = L5 2. H n=
12~16 B, $ifi i H AU 5 (14 ph 42 Ben=7~11 24015
BERE 2, AT RRSE B T R KR STy ARG ) 3]
GEIRGE R B 1ok Y A . PR PR 4(d) T AL, =2~
7 1, AN K T4 P P RS P i
AR FHBR A HE 2 n=T~16 B, W2E{k
S IELF S HTHE A .

3.4 ABEEM HE4 %

%2 45 T (H0),(n=11 . 12) [ [l RE B 45 K4 1Y
ABEEM HLfif 7345 . FIHCE AR RUAR L, 2 7Y
LTS5 1T 5 BRI 1) L A B 2 47
BB AR R AR L, A HER B A T BT
L faf 431 X TR 311 7, AR+ 0(0.1125)
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Fig.4 Variations of the number of hydrogen bonds

(ny) and of the average number of hydrogen
bonds per H,0 molecule (7 y), and of the abso-
lute value of cluster binding energy (IEgl,), and
of the hydrogen bond strength (IEgl/ny), and of
incremental binding energy (IEgl,—Egl,_,) for the
most stable geometry of (H,0),(n=2~16) with an
increase in n for ABEEM/MM model
The units of |Egl, |Egl/ny and |Egl,—|Egl,-, are kJ+mol™
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Table 2 The charges® for the lowest energy structures of (H,0),(n=11,12) computed by ABEEM/MM model

ABEEM/MM ABEEM/MM ABEEM/MM

11A

Gor 0.1070 G 0.4603 Gorr -0.1491
G 0.3581 o 0.1059 Gonrn -0.1506
G 0.3682 G 0.3342 Gonrs —0.1474
qgou 0.1079 G 0.3727 ol -0.2217
s 0.2879 Gosi 0.1025 o1 -0.3111
Gre 0.4316 iz 0.2671 Gipon -0.2657
Gor 0.1075 Qs 0.3905 Gvon -0.2645
g 0.3758 Gorre -0.1503 Gior -0.2236
o 0.3594 Gorms -0.1501 ot -0.3187
Gow 0.1084 Jorns -0.1512 Giono -0.2689
G 0.2851 Gorr ~0.1460 Gron -0.2741
G2 0.4459 qorns -0.1497 Gipois —-0.2827
Gors 0.1105 Gorsm -0.1507 o -0.2833
G 0.3708 Gowm -0.1515 Grors -0.3206
Gris 0.3846 Gol-ni2 —-0.1450 ipoie -0.2612
qots 0.1116 qos-ris —-0.1497 oo -0.2721
G 0.4123 qous-ris —-0.1502 oo -0.2739
Grs 0.3583 qole-rr7 —-0.1485 o -0.3130
Gow 0.1087 Goworms -0.1519 o -0.2223
G 0.2849 Gowm ~0.1517 Grons -0.2649
G 0.4489 Gowm ~0.1449 o ~0.2918
o 0.1072 Gomrs -0.1495 Grox -0.2172
G 0.3793 Gone -0.1511 Grom -0.2953
G 0.3494 Goraen -0.1520 Gron -0.2553
oz 0.1093 Gorswit —-0.1445 Qyost -0.2069
G 0.2836 Gos1 —-0.1511

Dy

go 0.1073 o 0.2821 Gyor -0.2251
Qe 0.3793 Qo -0.1493 Giyor -0.3131
G 0.3519 Gourm -0.1510 Gron -0.2732
Gou 0.1086 Gorrns -0.1446 Gron -0.2728
G 0.4519 Gorro -0.1519

" go and gy are the charges on the sites of O atom and H atom, goy is the charge on the site of the ratio of covalent atomic radii of the O
atom and the H atom, g, is the charge on the site 0.074 nm from the O atom; ® For (H,0),, (D; symmetry), the value of ¢, is the same
as gor, qois, qoz, qozs, oz the value of qdo is the same as qoi0, qgoie oo, dozs, qosis the value of qw2 is the same as qws, s Gies, qro, qhsss
the value of gy; is the same as gw, Gmis, Gro1, Grns G the value of gys is the same as g, Guir, Gros Gres, Grnes the value of gy is the same
as guiz, gwss g1, Guzs qusss the value of qoi-m2 is same as qorns, qo13H14s o223, Jozat2o, 0341355 the value of qoi-n is the same as qor1o, doizHis,
o1, Gomi, Goss; the value of gous is the same as gow, Goein Gowre Gosine Josuz; the value of govws is the same as goiomz, gois
His, oo, Gosien Gosims; the value of gy is the same as gior, Gioiss Gipozs Gipozss Gposts the value of gy is the same as giyor, Giyoiss Giyozs

qipo, Giposas the value of qipor is the same as qp0105 Gipoi6s G1po19, Gipoess Gipost s the value of Gipos is the same as G010, Gipor6s G1p'019> Gip'o2s, Giposi-

AU F RIS PN B TR EL AT 0 0 R —0.2251 FIL e E ALK A TR RS E SR IR T R B,
—0.3131, 5HEREK A F b B L FHL R (=0.1908)  WHiZ4r )@ T-“dda” B iy B Ak 43 F.
M, AR A B, 5FERE TS, B0
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