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Micropore Size Distribution of Activated Carbon Fibers by Image Analysis
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Abstract—Micropore structure and size distribution of activated carbon fibers(ACFs) were studied by

image analyzer. Especially, TEM photos of cross sectional view of ACFs with the same amount of burn-off(40
%) but different burn-off conditions were prepared for the comparison of microporosity and adsorption charac-
teristics. It is confirmed that the ACF with larger specific surface area in consequence of larger amount
of smaller size micropores, shows higher adsorption capacity. Image analysis can be applied for the indirect,
yet quantitative analysis of microporosity of ACFs including pore structure, pore size distribution, pore volume

distribution and area fraction of cross-section.
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Fig. 1. Burn-off of pitch based carbon fiber with respect
to activation time and temperature.

Table 1. Specific surface area and adsorption characteris-
tics of ACFs

Specific lodine Methylene blue Total
Ref. surface adsorption decolorization

micropore

area(m?/g) (mg/g) (ml/g) volume(cm®/g)
J1 700 1700 110 0.33
J-2 900 1650 140 0.35
J-3 1200 2400 200 0.50
J4 1100 2600 200 043
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Table 2. Example calewtation of area and equivalent diameter for ACF J-3(unit: A

Field # Feature Area Perimeter Length Breadth Shape Equi.-dia.
Field 1 1 8133 11.551 4.278 2674 1.305 3.218
2 4976 9.198 3.529 2.032 1.353 2517
3 4518 8.235 2.781 2.246 1.194 2.399
80 5.010 9.305 3.529 2.353 1375 2526
Field 2 1 3.535 7487 2.781 1.818 1.262 2.121
2 6.715 10481 3.957 2246 1.302 2924
3 6.234 11.337 4.599 2.032 1.641 2817
87 6.188 11.872 3.529 1.674 1.812 2.807
Field 3 1 2.825 6.524 2.139 1.711 1.199 1.897
2 7435 10.802 3.636 2,995 1.249 3077
3 6.646 9.947 3422 2.460 1.185 2.909
84 7.412 11.230 4171 2246 1.354 3.072

Table 3. Calculation of average cross area and area frac-
tion of ACF pores

ACF J1 J-2 J-3 J-4
Itemn
Area(R?) 1449 1697 1512 2077
Intercept H 510 497 708 750
Intercept V 516 603 706 810
Perimeter 1716 1848 2373 2605
Count 130 135 251 199
Area fraction 0215 0.249 0237 0308
Anisotropy 0998 0.824 1.002 0926
Mean chord 2.838 3411 2135 2768
Frame area 6735 6810 6380 6735
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Fig. 3. Comparison of micropore distribution of activated
carbon fibers with respect to pore size.
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Fig. 4. Cross sectional area fraction of micropore of acti-
vated carbon fibers with respect to pore size.
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Fig. 5. Cumulative pore volume of activated carbon fibers
with respect to pore size.
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area : The total number of detected pixels in the field
which fall within the measured frame. This
means the total area of detected pores.

intercept H : Horizontal intercept. The number of in-
tersections of the TV scan line with the trailing
edge of image(pore) detail. This is expressed

ststA5t H33H X35 199544 o

as number per field and summed within the
measured frame.

intercept V : Equivalent to intercept H above but meas-
ured in the vertical direction, ie, gives the in-
tersections of columns of pixels with the lower
edge of image detail.

perimeter : The total length of the boundary around
the detected image(pore).

count : The number of features(pores) per field.

area fraction : The ratio of the total area of detected
pores to the area of measured frame.

anisotropy : Defined as the ratio between horizontal
and vertical intercept, it may be used to de-
scribe the orientation of the field. If H/V>1
then the image is elongated vertically with res-
pect to the image display.

mean chord : Expressed in the horizontal direction
only, it is derived from the measured field area
and the number of intercepts within the meas-
ure frame. The results are expressed in linear
units of calibration.

frame area: The area of measure frame.
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