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Introduction In confined system, there have been Method | N
Water is a kind of fantastic matter many novel findings in phase We set two graphene p!ates In the ng vv_hlch IS
because of Its many anomalous transitions. Zangi et al. found that 4.762nm x 5.006nm In X and Y direction
behaviors. Investigation on water in  water can be changed into respectively, and leave enough space in Z
macro. micro and even nano scale monolayer ice with the increase of direction to avold non-physical phenomena.

The distance between the plates Is Increased
by 0.2nm starting from 0.8nm. In each
system, we make the density of water same.
The external electric field i1s along Z axis, and
IS set to be from Ov/nm to 100v/nm. All of
the simulations are under Gromacs 4.0.7,
SPCE water model and NVT ensemble
(T=300K) are used. We first run 2ns to

appeals plenty of interests in the past  distance between plates [1]. They
several decades. Molecular dynamics  also suggested that under electric
simulation helps us figure out water  field water can be freezing [2]. Qiu
behavior in nanoscale, which is et al. found that besides electric
different from bulk water. And the freezing, there also exists electric
research on water in confined system  melting [3]. In our work, we achieve
has Important meaning on biological, electric freezing in a relative larger

agricultural and industrial field, scale and find that with the increase i 4 another 3
since It can imitate the real scene In of distances between plates, the equcll It N Pi Ie tsystﬁ b ar: otk Tés a_r(;e
the mentioned field. transition point decreases. used 10 CalCulate p YSICa qu_antltles. esSldes,
0.9-1.4 cut-off pair are used In our work.
Results The system Is shown In the below picture.
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. *\\hi*\ 0 N The design of our system, SPCE water model are used. E is electric field
W TS | | | | | , which is perpendicular to the plates, and d represents the distance
o8 = y 9 0 0.0 05 10 between the two plates. In our work d=0.8-4.4nm, increased by 0.2nm,
. et q and E is from 0 to 100 v/nm.
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ERE summary
N ~ ~d=38nm 14 We have realized electric freezing in larger scale
S — G2 Dyy = lim =— < [x;(¢) — x;(0)12 + [y; (£) — y;(0)]* > : - :
2 = =4 4nm VT fswddt l l ‘ than previous work, and find that, in nanoscale
> . systems, the electric freezing transition point
_ ey Sy 3 4 decreases with increasing plates’ distances.
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q=1 —gz Z (cospj +3) However, the tendency Is weaken and even
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7 ———— vanishes when the scale goes beyond the confined
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