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Supplement: Preparation and characterization  
of activated carbons from biomass material -  
giant knotweed (Reynoutria sachalinensis)
Calculating porous texture parameters
Mesopore surface area (Smes) and volume (Vmes) 
distributions depending on the effective pore widths 
were computed from desorption isotherm of benzene in 
the relative pressure (p p0

-1) range of 0.175−0.96. With the 
Kelvin equation as a basis, we used the Pierce method [1],  
modified by Orr and Dallavale [2], took into account 
adsorbed layer thickness [3], used Gregg and Sing data [4] 
and assumed a slit shape of the pores.

Average mesopore half-widths (dmes) were calculated 
based on equation (S1)

dmes = 2Vmes × Smes
-1 [nm] (S1)

Volumes of micropores (Vmic) we calculated by subtracting 
mesopore volumes (Vmes) from Gurvich volume (VG) (S2), 
which we assumed as the volume of benzene adsorbed in 
the relative pressure of 0.96 [4].

Vmic = VG - Vmes [cm3 g-1] (S2)

Based on the Brunauer, Emmet, Teller (BET) theory of 
multimolecular layer adsorption [5] and adsorption 
isotherm of benzene, we calculated the specific surface 
area (SBET). We assumed that one benzene molecule covers 
area of 0.41 nm2 [6].

We used the Dubinin-Radushkevich equation  for 
the interpretation of the carbon dioxide isotherm. We 
calculated micropores volume (VDR) according to the 
theory of volume filling of micropores [7]. We assumed the 
affinity coefficient (β) had values of 1 and 0.37 respectively. 
Using the VDR value in equation (S3), we calculated 

submicropore volumes (Vsubmic), meaning the volume 
of micropores inaccessible for benzene molecules but 
available for carbon dioxide molecules.

Vsubmic = VDR – Vmic [cm3 g-1] (S3)

Based on the obtained volume values, we calculated the 
surface areas of micropores (Smic) and submicropores 
(Ssubmic), with the assumption that one molecule of carbon 
dioxide in 25°C covers area of 0.185 nm2 [8].
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Supplementary Table 1: Distribution of pore volume according to pores size and average mesopores width (dmes) of raw material (RM), obtained 
chars (C500−C900) and activated carbons (AH500-50 – AH800-50, AH700-10 – AH700-50, AC700-10 – AC700-50 and KOH1 – KOH4).

sample V [cm3 g-1] dmes [nm]
micropores, width 
[nm]

mesopores, width [nm] micro- and 
meso-pores

< 0.4 0.4-2 2-3 3-5 5-10 10-50 2-50
RM 0.027 0.002 0.001 0.001 0.002 0.002 0.006 0.034 7.02
C500 0.078 0.036 0.003 0.002 0.002 0.004 0.011 0.125 5.95
C600 0.094 0.047 0.001 0.001 0.002 0.01 0.014 0.155 11.2
C700 0.142 0.011 0.001 0.001 0.002 0.009 0.013 0.166 15.3
C800 0.148 0.008 0.001 0.001 0.002 0.008 0.012 0.168 8.89
C900 0.123 0.008 0.002 0.002 0.003 0.009 0.016 0.147 8.42
AH500-50 0 0.203 0.027 0.012 0.013 0.011 0.063 0.266 3.66
AH600-50 0 0.192 0.052 0.015 0.012 0.011 0.090 0.282 2.99
AH700-50 0 0.242 0.037 0.024 0.025 0.012 0.098 0.340 3.75
AH800-50 0 0.261 0.034 0.022 0.014 0.02 0.090 0.351 3.87
AH700-10 0.043 0.157 0.019 0.008 0.009 0.007 0.043 0.243 3.58
AH700-25 0.020 0.185 0.026 0.012 0.011 0.009 0.058 0.263 3.47
AH700-50 0 0.242 0.037 0.024 0.025 0.012 0.098 0.340 3.75
AC700-10 0.047 0.139 0.005 0.005 0.006 0.005 0.021 0.207 4.42
AC700-25 0.006 0.201 0.009 0.005 0.006 0.006 0.026 0.233 4.13
AC700-50 0 0.256 0.013 0.005 0.006 0.006 0.030 0.286 3.61
KOH1 0.081 0.301 0.014 0.010 0.014 0.011 0.049 0.431 4.69
KOH2 0 0.563 0.021 0.013 0.011 0.017 0.062 0.625 4.23
KOH3 0 0.894 0.044 0.027 0.018 0.023 0.112 1.006 3.74
KOH4 0 1.001 0.073 0.036 0.028 0.023 0.160 1.161 3.47

Supplementary Table 2: Distribution of pore surface area according to pores size and specific surface area (BET) of raw material (RM), obtained 
chars (C500−C900) and activated carbons (AH500-50 – AH800-50, AH700-10 – AH700-50, AC700-10 – AC700-50 and KOH1 – KOH4).

sample S [m2 g-1] SBET

[m2 g-1]micropores, width 
[nm]

mesopores, width [nm] micro- and 
meso-pores

< 0.4 0.4-2 2-3 3-5 5-10 10-50 2-50
RM 71 4.5 0.5 0.5 0.4 0.2 1.6 77.1 2
C500 205 101 2.0 0.8 0.5 0.4 3.7 310 30
C600 247 129 0.9 0.3 0.5 0.8 2.5 378 46
C700 373 31 0.4 0.2 0.4 0.7 1.7 406 13
C800 389 23 1.0 0.6 0.5 0.6 2.7 415 15
C900 323 23 1.4 0.9 0.7 0.8 3.8 350 18
AH500-50 0 562 22.9 6.5 4.0 1.0 34.4 596 508
AH600-50 0 530 47.5 8.2 3.5 1.0 60.2 590 542
AH700-50 0 668 30.7 13.1 7.2 1.2 52.2 720 619
AH800-50 0 722 28.4 12.1 4.1 1.9 46.5 768 685
AH700-10 113 433 16.1 4.5 2.8 0.6 24.0 570 386
AH700-25 53 510 22.7 6.6 3.2 0.9 33.4 596 469
AH700-50 0 668 30.7 13.1 7.2 1.2 52.2 720 619
AC700-10 124 384 4.5 2.8 1.8 0.4 9.5 518 293
AC700-25 16 554 7.5 2.8 1.8 0.5 12.6 583 507
AC700-50 0 707 11.5 2.8 1.8 0.5 16.6 724 664
KOH1 213 831 11.2 5.8 3.4 0.5 20.9 1065 741
KOH2 0 1554 18.2 6.6 3.0 1.5 29.3 1583 1386
KOH3 0 2468 37.3 15.1 5.4 2.1 59.9 2528 2255
KOH4 0 2764 61.8 20.2 8.1 2.2 92.3 2856 2541


