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Abstract : There is a lot of interest in methods for pollutants using adsorption, and recent research is being conducted to show
that biochar can be used to remove organic and inorganic pollutants. In particular, wood waste as waste biomass requires a
biomass recycling method, and a method to increase the adsorption capacity of biochar produced using wood waste is needed.
Biochar is created by Hydrothermal carbonization (HTC) using , which uses low temperature and high pressure, has low energy
consumption and does not require moisture removal pretreatment, and biochar is created through chemical activation using KOH,
NaOH, and ZnCl, chemicals. The adsorption characteristics of biochar were determined by analyzing iodine adsorptivity, specific
surface area, pore diameter, pore volume, pore distribution, and SEM according to the activation. The results of analyzing the
selecting biochar by activating the biochar produced at HTC 300°C, 4 hr by KOH, NaOH, and ZnCl, chemicals , the specific
surface area was 774~1.387 m?/g, showing a high specific surface area similar to activated carbon, and it was confirmed that
micropores with an average pore diameter in the range of 21~24 A were formed. As a result of SEM observation, the surface was
uniform with a certain shape depending on activation. It was confirmed that one pore was developed and the number of pores
increased.
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Table 1. Activation conditions of biochar in this study

Items Conditions

Agent of chemical activation KOH, NaOH, ZnCl,

Ratio of chemical activation

(biochar : activation agent) 1.0:0.5,1.0:1.0, 1.0:1.5

Temperature of activation (°C) 700, 750, 800, 850

Time of activation (min) 30, 60, 90
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Figure 1. Proximate analysis of biochar various temperatures and time by HTC (a) moisture content, (b) volatile matter content, (c) ash content,
(d) fixed carbon content.

Table 2. Elementary analysis of biochar and feedstock various temperatures and time by HTC

Proximate Feed 200°C 250°C 300°C
analysis content stock 2 hr 4 hr 6 hr 8 hr 2 hr 4 hr 6 hr 8 hr 2 hr 4 hr 6 hr 8 hr
Moisture 19.4 16 | 21 7.0 1.7 79 | 95 35 00 | 00 | 38 0.0
(Wt%)
Volatile matter
%) 412 | 726 | 722 | 720 | 69.6 | 575 | 524 | 508 | 485 | 41.5 | 385 | 389 | 37.1
Ash
W) 1.9 2.1 1.5 1.9 1.7 26 | 29 23 32 2.9 30 | 3.0
le‘zjvtf,j‘r)bon 375 | 237 | 243 | 192 | 269 370 | 269 | 458 | 553 | 585 | 543 | 59.9
0
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Figure 2. lodine adsorptivity of KOH activated biochar obtained
under various activation temperatures and activation
time.
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Figure 3. lodine adsorptivity of NaOH activated biochar obtained
under various activation temperatures and activation
time.
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Figure 4. lodine adsorptivity of ZnCl, activated biochar obtained
under various activation temperatures and activation
time.
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Table 3. Sample of high Iodine adsorptivity and comparison of specific surface area, total pore volume and average pore diameter

Activated biochar Activation Activation Actl}vatlon lOdlI'.le‘ Specific Single point total Avgrage pore
sample name ratio temperature time adsorptivity surface area pore volume diameter
0 (min) (mg/g) (m*/g) (cm’/g) G
HTC 300 C,4 hr i ) ) ) | 0.01 189
biochar
K1 800-90 KOH 1 800 90 902.70 1,387 0.80 23
N 1.5 850-90 NaOH 1.5 850 90 844.85 774 0.47 2
Z 1.5 800-60 ZnCl, 1.5 800 60 819.14 1,033 0.54 21
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Figure 5. Pore size distribution of (a) KOH activated biochar, (b), NaOH activated biochar, (c) ZnCl, activated biochar.
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Figure 4. SEM picture for magnificationx5,000 of (a) 300 C, 4 hr HTC biochar, (b) KOH activated biochar, (c) NaOH activated biochar, (d)

ZnCl, activated biochar.
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