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Utilization of Fast Growing Tree for Activated Carbon Production.
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ABSTRACT

The study of utilization of fast growing tree for activated carbon production was launched during
2008-2012. The aims of this study were to gain utilization some fast growing tree species to produce
activated carbon for color and smell adsorption of waste water. Activated carbon preparation from Pinus
caribea and Acacia mangium used charcoal size 2.0-2.5 centimeters to activated at 400 °C for 1 hour in
activated carbon kiln, then maked charcoal size 0.2-0.3 centimeters to activate with sodium chloride at
five level concentration at 800 °C for 1 hour in furnace was found activated carbon from Pinus caribea
had iodine value 600 milligram/gram at 20% sodium chloride concentration and at 10% sodium chloride
concentration iodine value of Acacia mangium was 518 milligram/gram. Activated carbon from Casuarina
equisetifolia Linn. and Thyrsostachys siamensis Gamble used charcoal size 2.0-2.5 centimeters to
activate at 400 °C for 1 hour in activated carbon kiln had iodine value 364 and 207 milligram/gram.
Activated carbon utilization used activated carbon at five levels weight to adsorb color and smell of waste
water. The results found that we should use activated carbon from Pinus caribea 1 gram for 20 milliliters
of waste water and set for 3 hours, activated carbon from Acacia mangium 1 gram for 20 milliliters  of
waste water and set for 6 hours, activated carbon from Casuarina equisetifolia Linn. and activated carbon
from Thyrsostachys siamensis Gamble 2 gram for 20 milliliters of waste water and set for 24 hours to

make good water (no color and no smell)

Keyword: activated carbon, fast growing tree, iodine value, adsorption
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Figure 1 Methods of activated carbon preparation from Pinus caribaea
() = Pinus caribaea

(b) = Carbonized in single drum

(c) = Pinus caribaea charcoal

(d) = Activated with spray water in activated kiln

(e) = NaCl + Water ratio 2 : 1 and dry mass at 150 °Cin
dry oven chamber

(f) = Activated with NaCl in Furnace

(9) = leached with hot water and acid many times (pH = 7)

(h) = Activated carbon
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Figure 2 Methods of activated carbon preparation from

Acacia mangium preparation

(a) = Carbonized in single drum
(b) = Activated with spray water in activated kiln
(c) = NaCl + Water ratio 2 : 1 and dry mass at 150 °Cin

dry oven chamber
(d) = Activated with NaCl in Furnace
(e) = leached with hot water and acid many times (pH = 7)

(f) = Activated carbon
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Figure 3 Methods of activated preparation from Casuarina equisetifolia Linn.

Carbonized in brick beehive
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Activated with spray water in activated kiln

Activated carbon
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Figure 4 Methods of activated preparation from Thyrsostachys siamensis Gamble

(a) = Thyrsostachys siamensis Gamble

(b) = Carbonized in brick beehive

(c) = Thyrsostachys siamensis Gamble charcoal
(d) = Activated with spray water in activated kiln
(e) = Activated carbon
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(Results and Discussion)

1. AsesaNaIRANNUAI N HaASLte (Pinus caribaea) (inse8wInA (Acacia mangium)
Tiauisednwns (Casuarina equisetifolia Linn.) uazldlnsn (Thyrsostachys siamensis
Gamble)

[
o o

1.1 mawBntuindud amsadousqliiviunewiidde i 6 dunew Asil (Figure 14)
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(Pinus caribaea and Acacia mangium

Casuarina equisetifolia Linn. and Thyrsostachys siamensis Gamble)
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(carbonized at low temperature)
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(physical and chemical activated) (physical activated)
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(leached with hot water many times)
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< activated carbon >

Figure 14 Activated carbon preparation from Pinus caribaea, Acacia mangium,

Casuarina equisetifolia Linn. and Thyrsostachys siamensis Gamble



2. memnanlalafiueasaunniudanlfiauaide (Pinus caribaea) Tinsedumma (Acacia
mangium) Tinudseinnsg (Casuarina equisetifolia Linn.) WAL 3 tkisan (Thyrsostachys
siamensis Gamble)
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FIAN9197 1 2 3 uas 4 (Table 1, 2, 3 and 4)

Table 1. lodine value of charcoal and activated carbon from Pinus caribaea

Experiment Replication lodine Value (mg/q)
Physical activated Chemical activated with
Charcoal with spray water Nacl Sol ™"
at 400°C ; 1hr at 800°C ; 1hr

v - - - 204
v v - 1 397
v v - 2 380
v v - 3 390

average 389
v v 0% NaCl 1 498
v v 0% Nacl 2 493
v v 0% NaCl 3 524

average 505
v v 10% NaCl 1 540
v v 10% NaCl 2 488
v v 10% NaCl 3 512

average 513
v v 20% Nacl 1 615
v v 20% NaCl 2 605
v v 20% Nacl 3 579

average 600
v v 30% NaCl 1 561
v v 30% NaCl 2 511
v v 30% NaCl 3 533

average 535




Table 1. lodine value of charcoal and activated carbon from Pinus caribaea

Experiment Replication lodine Value (mg/q)
Physical activated Chemical activated

Charcoal with spray water with Nacl Sol ™"

at 400°C ; thr at 800°C ; 1hr
v v 40% NaCl 1 558
v v 40% NaCl 2 517
v v 40% NaCl 3 502
average 523

Remark : v = treated

- = non-treated

lodine Value of charcoal and activated carbon from Pinus caribaea
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charcoal (Physical) (Physical +Chemical) activated with NaCl Sol-n at 800°C ; 1hr
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spray water at
400°C ; 1hr

Figure 15 Comparative iodine value of charcoal and activated carbon from Pinus caribaea
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3.3 fiszdumnnudinin 20 wWediug NaCl diwrinsudazinlelafuads winfu
600 ARANTNFBNTH

3.4 fiszduanudinin 30 Wediud NaCl dwiinsudasianlelafuads winfuy
535 ANANTNEANTH

3.5 fiazduannudiadin 40 Wedud Nadl dauiiiudaziianlelasiueis Wi
523 RaANTNADNTH

F9v4 5 srAUAMNENEuANTe 3.1 3.5 fanann G [FesianleloAueAsninndn

dﬂuﬁfﬁfﬁmuﬂ‘z:ﬂ‘a:ﬁum:mm 2.48, 2.51, 2.94, 2.62 WAY 2.56 WINANNAIAL



Table 2. lodine value of charcoal and activated carbon from Acacia mangium

Experiment Replication lodine Value (mg/q)

Physical activated with Chemical activated with

Charcoal spray water NaCl Sol ™
at 400°C ; hr at 800°C ; 1hr

v _ _ - 125
v v - - 414
v v 0% NaCl 1 469
v v 0% NaCl 2 517
v v 0% NaCl 3 502

average 496
v v 10% NaCl 1 558
v v 10% NaCl 2 511
v v 10% NaCl 3 485

average 518
v v 20% NaCl 1 565
v v 20% NaCl 2 496
v v 20% NaCl 3 398

average 486
v v 30% NaCl 1 557
v v 30% NaCl 2 442
v v 30% NaCl 3 490

average 496
v v 40% NaCl 1 507
v v 40% NaCl 2 444
v v 40% NaCl 3 411

average 454

Remark : v - treated

- = non-treated



lodine Value of charcoal and activated carbon from

Acacia mangium
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Figure 16 Comparative iodine value of charcoal and activated carbon from Acacia mangium
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Table 3. lodine value of charcoal and activated carbon from Casuarina equisetifolia Linn

Experiment Replication lodine Value (mg/q)

Physical activated with

Charcoal o
spray water at 400°C ; 1hr
v - - 186
v v - 364

Remark : v - treated

- = non-treated

IMNANTNTA 3 (Table 3) Wuan
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Table 4. lodine value of charcoal and activated carbon from Thyrsostachys siamensis Gamble

Experiment Replication lodine Value (mg/q)

Physical activated with

Charcoal o
spray water at 400°C ; 1hr
v - - 207
v v - 282

Remark : v - treated

- = non-treated
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Figure 17 Comparative activated carbon from Pinus caribaea utilization with waste

water from Bang-Pa-In Industry , Ayudhya at several times
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Figure 19 Comparative activated carbon from Casuarina equisetifolia Linn. utilization with

waste water from Flat Bangmod, jhomthong, Bangkok at several times
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