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analysis) NEEGLTTAS [RGB Zo LIRS
S, I AT AT AR iR 25 A G AFM 3R T
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Table 1  The definitions of AFM surface roughness parameters
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B 1 EESEES U 10 wmx10 pm(al-a4),5 wmx5 pm(b1-b4) ,2 pmx2 pm(cl—c4)F 1 pmx] pm(d1-d4) IS FLERELS AFM [E
Fig.1 Pristine AFM images of porous film under different scan size: 10 pumx10 pm (al-a4),
5 wmx5 pm (b1-b4), 2 pmx2 pm(cl-c4) and lpmx1 pm (d1-d4)
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B2 TEaEEE#EERS5A 10 pmx10 wm(al-ad),5 pmx5 wm(b1-b4),2 mx2 m(cl-c4)FA
Tumx1pm(d1-d4) S FLEE AFM
Fig.2 Flattening AFM images of porous film under different scan size: 10 pmx10 pm (al-a4),
5 pmx5 pm(b1-b4),2 pmx2 pm(cl-c4) and 1pmx1 pm (d1-d4)
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Table 2 The depths and deviation analyses of pore I, pore Il and pore III
fL1 LI LI

AR T R i AT RS
L mm (10 mx10 m) 25.186 27.154 16.584 16.007 24.807 26.017
fL%/mm (5 mx5 m) 28.78 26.025 19.759 20.089 22.193 27.882
FLEMmm (2 mx2 m) 27.732 24.916 19.255 17.199 22.608 23.12
FLI%/mm(1 mx1 m) 27.541 22.981 19.369 14.275 21.869 16.227
I {E/mm 27.310 25.269 18.742 16.893 22.869 24.824

SFE i 25 mm 1.062 1.3205 1.079 1.752 0.969 3.638

B IE(R 2Z /nm 1.314 1.540 1.260 2.118 1.149 4.428
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JOHE T =LA A R (81 1,2 550042 ). DA
T3 Al v mT LA 3 2L EAE 2 )7 ) b i 5h
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T AL T FRAFL I8 SR 2 R AR X 58 22 B o 41 3 R
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Table 3  The relative errors of pore depths under variant scan sizes (for pristine AFM images)

FH L/ (mxm) AL TAIX R 2E/% AL AR IR 22/% FL AR 1R 2E/%
10x10 -7.8 -115 8.5
5%5 54 54 3.0
2x2 15 2.7 -1.1
1x1 0.8 33 -4.4

R4 TREFAMERETREELESH (R AFM E)

Table 4 Surface roughness parameters under variant scan sizes (for pristine AFM images)

R,/mm R, /nm R, /nm R,/nm R,,/nm

10 mx10 m 8.425 10.928 76.053 -40.392 -19.909

5mx5m 6.731 8.870 59.394 -39.119 -18.216

2mx2m 6.119 7.945 43.390 -25.622 -18.941

1 mxl m 6.031 7.465 32.992 -21.982 -18.524

S5 {E nm 6.827 8.802 52.957 -31.779 -18.898
AEXTFE 3800 22/ % 11.7 12.5 27.9 25.1 2.8
A I 22/ % 14.1 15.1 30.8 255 3.4

PA B34 OB XA FLIR 04 T 64, AN REARER
Z LR A RLRE B2 | DR FRAT DR AN IR 4 T
B9 AFM G A TRLBE 4347 (roughness analysis) ,
RGeS AR TR B 25k, DLk 4.
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Influence of flattening and scan size on surface analysis of porous film using
atomic force microscopy

WANG Rui, YANG Hao
School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Atomic force microscopy (AFM) is one of the powerful instruments which can acquire information
about surface morphology, three—dimensional (3D) image and surface roughness of materials. Taking home-
made chitosan porous film as the research object, the influences of scan size and flattening of the AFM image
on the measurement of morphology, pore depth and surface roughness parameters were systematically studied.
The results show that AFM images, which are locally smooth, fluctuate overall at larger scan size. Besides,
AFM images distort partially after they have been flatten, and the boundaries between the pore and the film
become blurry, which enlarges the deviation of the measured pore depth and obscures the real surface mi-
crostructures. The relative errors of the pore depth decrease dramatically with the reduction of the scan size,
and they are smaller at minor scan sizes of <2 pumx2 pwm. Meanwhile, flattening the AFM images decreases
the accuracy of the pore depth. With regard to various surface roughness parameters, their relative standard
deviations show significant differences under variant scan sizes. The relative standard deviation of max high
and max peak is over 25%, and that of mean roughness and root mean square roughness is about 15%. Nev-
ertheless, the relative standard deviation of average max depth is less than 3.5%.

Keywords: atomic force microscopy; flattening; scan size; porous film; surface roughness
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