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Abstract

This research project aims to prepare activated carbon from eucalyptus wood by chemical
activation using phosphoric acid. The preparation conditions studied are in the range of
carbonization temperature 300-600°C, chemical ratio 0.5:1-2:1 and chemical impregnation time
0.5-2 h. The results indicated that the increasing level of preparation parameters decreased the yield
of activated carbon but increased its porous properties, namely surface area and pore volume. These
porous properties reached the maximum at the carbonization temperature 400°C, chemical ratio
1.5:1 and chemical impregnation time of 1.5 h, giving the BET surface area and total pore volume
of 1,857 mzfg and 1.22 cmjt'g, respectively. Water adsorption tests were performed with two
samples of prepared activated carbons having different porous properties and total acidic functional
group. It was found that the amount of water adsorbed at low partial pressure increased with
increasing content of acidic group. However, at higher pressures, water adsorption was controlled
by carbon porous structure, that is, carbon with higher surface area and larger pore size could

adsorb higher amount of water.

Keywords: Eucalyptus wood, Activated carbon, Chemical activation, Adsorption
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¥

‘ﬁuﬁﬁai‘hmw (Specific surface area)
U1NATINIUIIW (Total pore volume)
ANULT e IBYMA (Hardness number)

USuaudh (Ash content)

fhﬂﬁﬂﬂ“fu‘lﬂiﬁ)au (Iodine number)
mmsgaiumsuewanszaaelsd (CCI, activity)
M3 @ﬂ“ﬁ"l_lﬁﬁmu(Butane working capacity)
MMafuauSeuil 100°C (Heat capacity at 100°C)

A113111A 105 DU(Thermal conductivity)

500-2500 m’/g

0.5-2.5 cm’/g

50-100

1-20 wt%

500-1,200

35-125

4-14

0.84-1.3 J/g-K

0.05-0.10 W/m-K
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Raw material Carbor Volatiles Ash Density Texture of
(wt%) (wt%)  (wt%) (g/cms) activated carbon
Soft wood 40-45 55-60  0.3-1.1 0.4-0.5  Soft, large pore volume
Hard wood 40-42 55-60  0.3-1.2 0.55-0.80 Soft, large pore volume
Lignin 35-40 58-60 - 0.3-04  Soft, large pore volume
Nutshells 40-45 55-60 - 1.4 Hard, large micropore volume
Lignite 55-70 25-40 5-6 1.0-1.35  Hard, small pore volume
Soft coal 65-80 20-30 2-12 1.25-1.5  Medium hard, medium pore volume
Petroleum coke 70-85 15-20 0.5-0.7 1.35 Medium hard, medium pore volume
Semi-hard coal 70-75 10-15 5-15 1.45 Hard, large pore volume
Hard coal 85-95 5-10 2-15 1.5-1.8 Hard, large pore volume
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Physical activation

Carbonization Gasification
4 » Char
(CO,, steam)

Activated carbon

A\ 4

Raw material

Impregnation/Carbonization/Washing
(H,PO,, ZnCl,, etc.)

A 4

Activated carbon

Chemical activation
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v ¥ H ¥
il 4.5 aanzmamion muifgnguiazniifufiessmduiudidnuimseadyleh

auduifud | owuduiiud auiuTuA

wiinfinil viinfiges MINIIM
anngmunsEu
gasaumsaline agau 1.5:1 0.5:1 WIONIIN
namsugasndl ($2Tuq) 1.5 1 FEmsnszqu
gamgimsaisuelug ©C) 400 400 NN
namsmsuelud (Faluq) 1 1
auiAINGY
i (m’/g) 1857 1200 923
USinasgnguauIn@n (cm’/g) 0.70 (57.4%) | 0.55(94.8%) | 0.37(82.2%)
YFnasgngunn
nanauaz Ina) (cm’/g) 0.52 0.03 0.08
UTATINTUI (em’/g) 1.22 0.58 045
guniivuia
eI Funsas 2y (mmol/g) 2.30 0.66 1.51
nyfeiFumas 1w (mmolg) 0.30 0.63 130
H{J:W\‘lf{‘]}'u carboxylic acid (mmol/g) 0.28 0.06 NA
wyjﬂqﬁ%u lactonic (mmol/g) 125 0.43 NA
wyjﬂaﬁﬁfu phenolic (mmol/g)

0.77 0.17 NA
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