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research, activated carbon (AC) was produced by chemical o 600 ot

activation with potassium hydroxide (KOH). The objective of 500

these experiments was to gain an understanding of the effect of 400

temperature and KOH- to- lignin ratio on the surface area, pore ;300

volume, and pore size distribution of the AC materials. 200
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* Ligﬂi—“ was obtained after N[g2+ bisulfite pretreatment of . . — l’l‘l"\\l‘(’(l.‘l’ : n mﬂw e L Figure 8: Pore size distributions of selected AC materials
Douglas Fir forest residuals followed by enzymatic T 4 NaEEn ckmpio Ewiizam i Figure 5: Nitrogen adsorption isotherms: calculated with nonlocal density functional theory (NLDFT)
- - g P 5 - samples prepared at different KOH lignin Data for samples prepared by chemical . . e
hydrolysm (saccharlﬁcatlon). The l1gnm was air-dried ratios (2, 3, and 4). An isotherm for a sample activation with KOH at different KOH: The cumulative pore volume as a function of pore width is
overnight and then further dried at 60°C to constant weight. prepm‘; t;y physical activation with CO; is Yignin ratios (2, 3, and 4) are shown . shown for AC prepared by both physical and chemical activation.

The lignin granules were ground into powder and mixed also shown.

with 50% KOH (aq.) to obtain a mixture of KOH and lignin

with KOH:lignin ratio of 2, 3, or 4 (w/w). The mixture was 1000

then dried overnightat 105°C in air. = 900

The dried mixture was then heated in N, atmosphere in a

tube furnace at 10°C/min from room temperature to 150°C,

held one hour at 150°C to remove moisture, then heated
further at 10°C/min to 700, 750, or 800°C and held for one
hour.

* After cooling the furnace under N, the mixture was washed
thoroughly to separate KOH from the AC. AC was first with
water, then with 10% HCI (aq.), then again with water. The
WEShedA.C Wa? fligm dIlC_d AINETEC . o differential pore size distribution is shown in the pore size range

* Gas physisorption analysis was used to investigate the effect Figure 6: Nitrogen adsorption isotherms: Figure 7: Carbon dioxide adsorption 0f0.3 —5 nm.

of KOH:lignin ratio and temperature on the micro- and Data for samples prepared by chemical isotherms: Data for samples prepared by

mesoporous structure (< 50 nm in size) of the different AC activation with KOH at a constant chemical activation with KOH at a constant

materials. Scanning electron microscopy was also used to KOH:lignin ratio of 3 are shown. KOH:lignin ratio of 3 are shown.

visualize the macroporous structure (> 50 nm).
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Figure 9: Pore size distribution of chemically and physically
activated carbon materials produced in this work. The
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