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APPENDICES

Appendix A: Visual Fortran code used to calculate the angle distribution of SDS
on nanosheets’ surfaces and the angles used for order parameter calculation

PROGRAM ANGCOUNT

IMPLICIT NONE

INTEGER ii, aa,bb, im, f, .t , RR , d,e,j, p, ik, ika, Kk,
_atom, _molecule, m, ID_atom , _frame, N, N_bin, ig, g¢,a,
ID_mole, L, i, D_ATOM_I, D_ATOM_2 7d ATOM_3, skip, 1D _type ,

ID _typel,ID_type2, Mole_ID, ix,iy,iz,gap,¢

REAL R, Xw, Tw, Zw,Xb,Yb,Zb, xt, Yt, zt, BIN_SIZE, Box, Dist,
nidinbin, V_, RHO, Nid, XRR,YRR,ZRR,XR,YR, ZR,XU, vyu,
tu,vxt,vyt,vzt,Box_Lx,Box_Hx, Box_Ly,Box_Hy,Box_Lz, Box_Hz

REAL RNT,XNT, YNT, ZNT , deldeg, RADIAN, THETA, XNTR, YNTR,ZNTR,
ANGLE _TEST,ANGLE,dot, magnitude

INTEGER, ALLOCATABLE : |,
REAL, ALLOCATABLE:: XA( ), YA( ), ZA( ), X() , Y()
cz () cAvgl()
REAL, ALLOCATABLE:: G() ,Avg_l () Avg_2(),
vgh ()
frame = 100!
_atom = 1728
Amolecule = _atom/3
N_bin = 180-
BIN SIZE = 180/N bin
Skip =0

Box=((25.1852832-0)+(25.1852832-0)+(25.1852832-0) /43

ALLOCATE( X (L:( _atom)) , Y(1 ( _atom)) , Z(1:( _atom)) )

DO ¢ = 1, _atom

END DO
ALLOCATE( il (L: _molecule) )
DO = 1, n molecule

i1() =0



END DO

ALLOCATE( G (0:N_bin), Avg_I(0:N_bin)

DO a=0,N_bin
G(a)=0
Avg _I(a)=0
Avg_2(a)=0
vgh(a)=0
END DO

OPEN(unit=1l, file="X1I1-23-1001F .xyz'
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Avg_2(0:N _bin),vgh(0:N_bin))

status="'o0ld")

OPEN(unit=3, file="FILTERED_BEADS-XII1-23-1001F-X.data’

status="unknown')

OPEN(unit=4, file="ANGLECOUNT-XI111-23-1001F-X .data’,

status="unknown')

OPEN(unit=5, file="HOWMANY-XIIl.data",

OPEN(unit=6, file

'CHECK1-XIll.data'

OPEN(unit=7, file="CHECK2-XIIl.data",

OPEN(unit=8, file

"ORIENT-XI11.data’,
Do i =1, skip
DO k =1, _atom + 2
READ (1,*)
END DO

END DO

DO i=1, _frame - skip

IF ( (i.EQ.l) .OR. (MOD(i 1).EQ.0)

WRITE(*,*) ‘frame', i

END IF
k=0

READ (1, *)

status="'unknown')
status="unknown')
status="unknown')

status="unknown')

) THEN



66

READ (1,*)

DO k=1, atom

READ(1,*)ID type, Xt, Yt zt

IF ((Xt .GE. 0) .AND. (Xt .LE. 27.72) .AND. (Yt .GE.
(Yt .LE. 27.72) .AND. (Zt .GE. 0) .AND. (Zt .LE. 27.72))

ik=1ik+l
X(ik)=xt : Y (ik)=Yt : Z(ik)=2t
END IF
END DO
L=ik
im = 0
ika = 0

DO e= 0, L-3, 3
XR=X(e+3)-X(e+l) ; ZR=Z(e+3)-z(e+l) ; YR=Y(e+3)-Y(etl)
WRITE (6,*) XR, YR, ZR

IF (z(e+3) .GE. 13.86) then
dot = ZR * 1

magnitude = sqrt((XR*XR)+ (YR*YR)+ (ZR*ZR))

ANGLE TEST = 90-((acos(dot/magnitude))*57.2957795)

else if (Z(e+3) .LE. 13.86) then

dot = ZR * -1

magnitude = sqrt((XR*XR)+ (YR*YR)+ (ZR*ZR))

ANGLE _TEST = 90-((acos(dot/magnitude))*57.2957795)
END IF

IF (ANGLE TEST .LT. 0) then

ANGLE TEST = abs(ANGLE TEST)



end if

WRITE (7,*) dot, magnitude ANGLEJTEST

ig=NINT(ANGLE_TEST/BIN_SIZE)

G(ig) = G(ig)+1

END DO

END DO

DO i=0, N bin

vgh (i) = (G (i) )

IF(J.eq.l) THEN
Avg_ 2(i)=vgh(i)

END IF

IF(J.gt.1) THEN

«V,h AV9- 2 (il nJ -
END IF

Avg_I(i)=Avg_2(i)

END DO
DO i=0,N _bin
G(i)=0

END DO

Write(8,6)'THETA', ' PROB'
6 Format (ab,2x,ab)
DO i=0,N_bin

WRITE(8,7) (i+0.0)*1, Avg_I(i)*(L/3)
7 Format(2(f12.6,2x))

END DO



Gl S0 N

FORMAT(4X,A10,10X ,A10)
FORMAT(F15.8 ,5X F15.3)
FORMAT(13,9X,F9.6,7X,F9.6,7X,F9.5)
FORMAT(F15.8 5X, F15.8 5X F15.8)
FORMAT(F8.3, 5X, 13, 5X)

END PROGRAM
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Appendix B: Visual Fortran code used to calculate the one-dimensional density
profdes, perpendicular to the nanosheets’ surfaces, along Z-axis

PROGRAM ONEDENPROF:
IMPLICIT NONE

INTEGER j, p, ik, k, _atom, , atom_ID, mole_ID , atom _type,
_frame, N, N_bin, ig, gq,a, ID__mole, 1, i, D_ATOM_I, D_ATOM_2
,D_ATOM_3, Kk7 Njpart, T_Skip

REAL xt, Yt, zt, R_bin, box, r, Vv_Il, Avg_d, Nid, RZ, RX, RY, AD
Vx, Vy, Vz, zbot, top, bot, peak

REAL, ALLOCATABLE:: X() . Y() ., z2()
REAL, ALLOCATABLE:: G(:) , Avg_I(:) , Avg_2( )

__frame =1001
TASkip 0
_atom 1152
RJain =0.1
NJoin = 277
top 27.72
hot 0

ALLOCATE( X (I:n_atom) , Y(l:n_atom) , Z(l:n_atom) )
ALLOCATE( G (0:N_bin), Avg_I(0:N_bin) , Avg_2(0:N_bin) )
DO 1=1, _at
X(1)=0; Y(1)=0: Z(1)=0

END DO

DO 1 =0, N bin

G (i)=0
Avg_1(X)=0
Avg_2(i)=0
END DO
OPEN(unit=1l, file='X111-2-1001F . xyz' , status='old")

OPEN(unit=3, file="XII1-2-DEN-Z.data"', status=‘'unknown')

DO 1=1, T_Skip



END

DO K=1, _frame

IF

DO K=I, _atom +2
READ (1,*)

END DO

WRITE (*,*) i

DO

( (K.EQ.I) .OR.

WRITE(*,

END IF

DO 1=0,N_bin

G (i)
END DO
DO j=1,2
READ (1, *)
END DO
ik=0

DO KK=1, _atom

T_Skip

")

0

(MOD(K ,1).EQ.0) ) THEN

READ (1,*) atom _type, xt, Yt, zt

IE ((Xt .GE.

(Yt .LE. 27.72)

.AND.

0) .AND. (Xt .LE.
(Zt .GE. 0) .AND.

ik=iktl

Y (ik)=Yt*0.90856

END
END DO
N _part=ik

DO 1=0, N bin

IF

X (ik)=Xt*0.90856

Z(ik)=2t*0.90856

10

.GE.



DO L = 1, N_part
IF ( X(L) .LE. ((1+1)*R_bin) .AND.
I*R_bin) ) THEN
ig = NINT(Z(L)IR hin)
G(ig) = G(ig) + 1
END IF
END DO
END DO
DO 1=0,N bin
IF (K.EQ.I) THEN
Avg_2(i)=6G(i)
END IF
IF (K.GT.l) THEN
Avg_2(i)=((k=L)*Avg_I(i)) Ik +
END IF
Avg_I(i)=Avg_2(i)
END DO
END DO
WRITE (3,*) 'Z'. 'Density’
DO 1=0, N _bin
RY = (i)*R_bin
AD = Avg_I(i)/ (R_bin)
Write (3,*) RY, AD
END DO
WRITE (*,*) 'R _bin' , R_bin
1 Fermat (21X, 15, F12.5, F16.5, F12.5)

END PROGRAM

1
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Appendix C: Visual Fortran code used to calculate the two-dimensional density
profiles, parallel to the nanosheets’ surfaces

PROGRAM TWODDENPROFXY

IMPLICIT NONE

INTEGER j, p, ik, k, _atom, m, atom_ID, mole_ID , atom _type,
_frame, N,ﬁl(bin, ig, g,a, ID_mole, 1, i, D_ATOM_I, D_ATOM_2
D ATOM 3, KKT N part, T skip

REAL xt, Yt, zt, R bin, box, r, Vv_I, Avg_g4- Nid, RZ, RX RY, AD,
Vx, Vy, Vz, zbot, top, bot, peak, xi, yi, zi, xf. yf. zf

REAL, ALLOCATABLE X() . Y() , Z2()

REAL, ALLOCATABLE G(, ), Avg 1( -+t , Avg_z(
)

_frame = 1000

TASkip = 0

n_atom = 144
R_bin = 0.5
N_bin =51

yf = 27.72

yi = 0

xf = 27.72

xi = 0

1f = 27.72

i = 13.86

ALLOCATE( X (I: _atom) , Y {(l:n_atom) , z(l: _atom) )

ALLOCATE( G(0:N_bin, 0:N_bin), Avg_I(0:N_bin, 0:N hin)
Avg_2(0:N_bin, 0:N_bin) )

DO I = 1, n atom



END DO

OPEN(unit=I, file="XII-F-3-1000F.xyz" , status='old")

OPEN(unit=3, file="XII-F-3-DEN-XY-TOP.data", status="unknown")

DO 1=1, T_Skip

DO K=I, _atom +2
READ (1,*)
END DO
WRITE (*,*) i
END DO
DO K=1, _frame - T_Skip

IF ( (K.EQ.I) .OR. (MOD(K,1).EQ.0) ) THEN
WRITE(*,*) K
END IF
DO 1=0,N_bin
DO J=0, N _bin
G(i,j) =0
END DO
END DO
DO j=1,2
READ (1,*)
END DO
ik=0
WRITE (2,*) 5148
WRITE (2,%)
DO KK=1, _atom
READ (1,*) atom _type, xt, yt, zt

IF (( xt .GE. xi) .AND. (Xt .LE. «xf)
yi) .AND. (Yt .LE. yf) .AND. (Zt .Ge. zi) .AND. (Zt

AND.( Yt
LE.

1 1))

™
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ik=ik+l
X(ik)=Xt*0.90856
Y (ik)=Yt*0.90856 z(ik)=2t*0.90856
END IF
END DO
N _part=ik

DO 1=0, N_bin
DO L = 1, N_part

IF ( Y(L) .LE. ((1+1)*R_bin) .AND. (Y(L) .GT
I*R _bin) ) THEN

ig = NINT(X(L)/R bin)
G(i,ig) = G(iig) + 1
END IF
END DO

END DO

DO 1=0,N_bin
DO J= 0, N_bin
IF (K.EQ.I) THEN
Avg_2(ij)=6(i,])
END IF
IF (K.GT.l) THEN

Avg 2(i,j)=(k-1)*Avg_I(i,j)lk +
G (ij)lk

END IF
Avg (i j)=Avg_2(i ])
END DO

END DO
END DO



, "Atomic

WRITE (3,*) X' ;Y
Density'
DO 1=0, N _bin
RY = (i)*R_bin
DO J=0, N _bin
RX = (j)*R_bin
AD = Avg_| (i,j)/(R_bin*R _bin)
Write (3,*) RX, RY, AD
END DO
END DO
WRITE (*,*) 'R__bin' , R _bin
1 Format (21X, 15, F12.5, F16.5,

END PROGRAM

F12.5)

number

15



16

Appendix D: Visual Fortran code used to count the number of surfactants on
the nanosheets’ surfaces

PROGRAM SURFSORTER
IMPLICIT NONE

INTEGER e ,f,d,j, p,ik, k, ~_atom, m, ID_atom , _frame, N, ig, q,a
ID_mole, L, i, D_ATOM_I, D_ATOM_2 ,D_ATOM_3, skip,ID _typet
ID _typel,ID_type2, Mole_ID, ix,iy,iz,gap,¢

REAL xt, Yt, zt, BIN_SIZE, Box, r, Dist, V_I, RHO, Nid, XR,YR,ZR,XU,
yu, zu,vxt,vyt,vzt,Box_Lx,Box_Hx, Box_Ly,Box_Hy,Box_Lz,Box_Hz

REAL, ALLOCATABLE:: XC ) YO,y o Z( ,2)
INTEGER, ALLOCATABLE:: ID _type( ,:)!, 1k()

_frame = 27

_atom = 2662

Skip = 26

ALLOCATE( X (1:( _frame-Skip),1 : _atom) , Y(1:( _frame-
Skip) ,1: _atom) , Z(1:( _fraaie-Skip) ,1: _atom), ID _type(l:( _frame-
Skip),1 _atom) )
DO d = 1 , _frame-Skip

DO ¢ = 1, _atom

X(d,c)=0; Y(d,c)=0; Z(d,c)=0 ; ID _type(d,c)=0 ; ik =10

END DO

END DO

OPEN((unit=1, file

"YIII-F-2-27F.xyz', status='old")

OPEN(unit=2, file
status="unknown"')

'DUPLICATE-YIII-F-2-27F-TOP.data 1,

OPEN(unit=3, file="H-COUNT-YIII-F-2-27F-TOP.data", status='unknown')

Do e =1, skip

po f =1, _atom + 2
READ (1,*)
END DO
END DO

DO i=1, _frame - skip



1

IF ( (i.EQ.l) .OR. (MOD(i, 1) .EQ.0) ) THEN
WRITE(*,*) ‘'frame', i
END IF

READ (1, *)
READ (1, *)

DO k=1, _atom

READ(1,*)ID _typet,xt, Yt, zt

IF ((Xt .GE. 0) .AND. (Xt .LE. 27.72) .AND. (Yt .GE. 0)
LAND. (Yt .LE. 27.72) .AND. (Zt .GE. 13.86) .AND. (Zt .LE. 27.72))
then
IF (1D _typet .EQ. 2) THEN
ik = ik+l
END IF
WRITE (2,2) ID_typet, xt, Yt, zt

2 rorMAT (115X, FI5.8,5X, F15.8 ,5X, F15.8)

END IF

END DO

WRITE(3,*) 'H-COUNT ="' ik/2,
(ik/((27.72%0.90856)*(27.72*0.90856)*(27.72%0.90856)))/2

END DO

END PROGRAM
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