20 4 Vol. 20 No. 4
2008 12 JOURNAL OFJIANGSU POL YTECHNIC UNIVERSITY Dec 2008

: 1673 - 9620 (2008) 04 - 0021 - 04

( , 213164)

FORTRAN
—HNTSTAT

. HNTATAT
. TP 311 A

New Program Developed for Molecular Smulation Sudy of
Hydrogen Deposit in Nanotube

ZHANG Xue- hong, ZHAO Hua- ping, XIA Qing, YIN Kai - liang
(School of Chemistry and Chemical Engineering, Jiangsu Polytechnic Universty , Changzhou 213164, China)

Abstract : Time - dependent properties of adsorption and/ or diffuson of hydrogen moleculesin the carbon
nanotube could be investigated by molecular smulation through statistically analyzing the number of hy-
drogen molecules in the nanotube at different times. To count the adsorbed hydrogen molecules in the
nanotube rapidly and accurately from the obtained trajectories, a new FORTRAN - based statistic program
HNTSTAT was developed. The hardcore of the program is that Cartesan coordinates were converted to
inner ones of the nanotube to make it applicable for the moving nanotube. The calculated results were ac-
cordant to those concluded from the trajectory frames.
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doih=1, nh (nh )

read (1, 30) xh (ih) , yh (ih) , zh (ih)
(xh yh zh )

ix=int (xh (ih) /b) (b )
iy=int (yh (ih) /b)

iz=int (zh (ih) /b)

xxh (ih) =xh (ih) -float (ix) *b
( x )
if (xxh (ih) .It. 0. 0) then
xxh (ih) =xxh (ih) +b
endif

(y z ,)
enddo
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Xsum ysum  zsum,
X 3

doic=1, nc (nc )

xsum = xsum + xc (ic)
enddo
xcm = xsum/ float (nc)

doi=1, nh
xxh (ih) =xxh (ih) - xcm
(xxh
enddo
doi=1, nc
xc (ic) =xc (ic) - xcm
(xc
enddo
213 3x%x3
3x3 ,
doi=1, nc



. 23 .

1, =a @, + (c@® *=*2+z () **2
2,2 =a 2,2 + (xc (@) **2+z (@) * *2
3,3 =da (3,3 + (xc (@) **2+yc () * *2
(1,2 =a (1,2 +xc (i) *yc (i)

(1,3 =a (1,3 +xc (i) =*zc (i)

(2,3) =a (2,3 +yc (i) =*zc (i)

enddo

a (2,1 =a (1,2

a (83,1 =a (1, 3)

a (3,2 =a (2,3

3
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xmax=max (a (1, 1), a (2, 2))
xxmax =max (xmax, a (3, 3))
xmn=min (a (1, 1), a (2, 2))
xxmin=min (xmin, a (3, 3))
xmid=min (xmax, a (3, 3))
xxmid=max (xmid, xmin)
a (1, 1) =xxmax
a (2,2 =xxmid
a (3, 3) =xxmin
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hdiag ,

igen=0

cal hdiag (ai, 3, igen, u) (hdiag )
doih=1, nh

xhnew (ih) =u (1, 1)
*yyh (ih) +u (1, 3)
( )

enddo

doic=1, nc

xcnew (ic) =u (1, 1)
*yc (ic) +u (1, 3)

( )

enddo
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*xxh (ih) +u (1, 2)
*zzh (ih)

*xc (ic) +u (1, 2)
*zc (ic)

rcar z hhalf

idex=0 ( )

doih=1, nh
sq=sqrt (xhnew (ih)
2)

if (sg It. rcar. and abs (zhnew (ih)) . It. hhalf)
then

* *2+yhnew (ih) * *

idex =idex +1 ( )
write (2, 51) ih ( )
endif
enddo
write (2, 50) idex ( )
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Fig 1 Pot of the number of adsorbed hydrogen atom vs. simulation
time

Fig 2 lllustrations of the nanotube adsor bing hydrogen molecules
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