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This research was production of activated carbon from Eucalyptus
camaldulensis Dehnh. wood by physical activation. The four and five years of wood were
used as raw material. The experiment was composed of two steps : the first step was
carbonization .The studied variables were temperature and time. The optimum condition
was found to be 450°C and 45 min.. The second step was activation . The investigated
variables were effect of temperature, time, particle size and activating agents. The
results showed that the optimum condition was 0.3-0.6 mm. of wood at 900°C for 150
min. using steam as an activating agent. The characteristics prepared activated carbon
was bulk density 0.1809 g/cm3, ash content 6.37 %, yield 33.14%, iodine adsorption
1233 mg/g, methylene blue adsorption number 242 mg/g, Langmuir surface area
1497.52 m2/g and BET surface area 1076.15 mz/g. Both of four and five years of wood
had the same carbonization and activation optimum - condition. The characteristics of
resulting activated carbon closed to the commercial activated carbon. It is concluded
that Eucalyptus camaldulensis Dehnh. wood could a suitable precursor for activated

carbon production by using this research as a guideline.
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Sample ID Activation Pore Volume Meso/Micro(pore) BET surface area
Activation type Burn-off(%) <96 pore diameter Volume ratio (m2g1)
(cm’g’)

Steam-activated
S1 245 0.377 0.480 618
S2 24.8 0.389 0.652 654
S3 28.3 0.490 0.705 747
S4 29.0 0.433 0.570 688
S5 328 0.473 0.701 721
S6 37.1 0.570 0.831 842
S7 38.7 0.555 0.792 828
S8 401 0.536 0.652 821
S9 411 0.618 0.887 894
S10 49.0 0.764 1.234 993
S11 50.0 0.687 1.278 872
S12 51.0 0.756 1.196 991
S13 63.0 0.868 1.473 1149

CO, — Activated
C1 15.0 0.278 0.257 500
c2 26.0 0.413 0.437 680
c3 39.0 0.525 0.428 877
C4 51.2 01490 0405 826

H,PO, Activated
P1 - 1.099 0.975 1561
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Activator Water vapour Carbondioxide Air(Oxygen)
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800 1,143 | 2,063 | 2,703 | 880 1,176 | 2,016 | 944 907 679
850 1,867 | 2,213 | 2,928 | 934 1,669 | 2,090 | 1,013 | 973 -
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5. wila (Starch)

6. laihauAFLaLUA (Na,CO,)

7. Wdadanlalamn (KIO,)

8. Wiamenlalalas (KI)

9. laladu (1)

10. Tnpennladamen (Na,s,0,.5H.,0)
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3.5 TUABUNITANLUNITNANDY

1. Amsvianiinlaelszannaedlduaialsia Ae
- dFunnansseve (VM)
- 1Bunnudn (Ash)
- dFunnuansueauAgsa (FC)
NN199AIIZIRN ASTM D 1762-84
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ANNN9AAITTENITR e sennns oA UN1audn (ash) UENNua992miel (VM) Bas

1
o

Tnnuanfuenawsa (FC)  uanldnasnisanfualud seatingldeaadsananmnd 350, 400,

450 WAy 500 adANLTALEEA Noan 45, 60, 90, 120 WAL 150 WNN ANAFU IAtaaINnng

vt uliganadsaeny 4 T waaean99n 4.1 waannisdiazianuldiyanaldaeny

51 wanIAIR999 4.2 uazaandeyanlaninaienaiuans A NAN W10 INATBIG WY
WATHATBINAT A93LP 4.2 — 4,17

F1979% 4.1 wansAnLsziaestanliaanaLaaeng 4 1
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a

a

valud o n1azsine

nﬂqzﬂﬂiLm?ﬂuimqﬁu Y(%wt) On dry basis
0UnN(C) a1 (min) Ash(%wt) VM(%wt) FC(%wt)

350 45 28.76 2.49 30.14 67.37
60 27.04 2.40 28.58 69.02
90 25.32 2.41 29.11 68.48
120 25.75 2.56 28.44 69.00
150 22.78 2.31 28.15 69.54

400 45 26.11 2.06 32.48 65.46
60 24.66 3.01 30.05 66.49
90 22.87 2.72 30.34 66.94
120 20.38 2.41 31.24 66.35
150 20.52 2.57 29.38 68.05

450 45 23.08 3.15 21.76 75.09
60 22.32 3.17 20.52 76.31
90 20.71 3.12 21.06 75.82
120 19.52 3.05 19.52 77.43
150 19.05 3.57 18.46 77.97

500 45 23.19 2.99 20.66 76.35
60 20.96 2.93 16.82 80.25
90 20.14 3.50 17.30 76.97
120 17.64 3.99 14.19 81.82
150 17.01 4.1 14.75 81.14
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fannisanfuelud b N9zsie

nﬂqzﬂﬂiLm?ﬂuimqﬁu Y (%wt) On dry basis
UUNA(C) 81 (min) Ash(%wt) VM(%owt) FC(%wt)

350 45 32.43 2.98 33.96 63.06
60 28.42 2.65 30.51 66.84
90 29.82 3.44 30.58 65.98
120 27.89 2.50 30.41 67.09
150 25.13 2.60 27.96 69.44

400 45 27.12 2.10 30.25 67.65
60 25.21 2.91 29.58 67.51
90 25.96 1.99 30.84 67.17
120 21.96 2.69 28.65 68.66
150 19.57 2.80 30.64 66.56

450 45 24.20 2.79 24.85 72.36
60 21.96 3.06 21.57 75.37
90 20.03 3.28 21.39 75.33
120 20.02 3.62 19.25 77.13
150 19.32 3.55 19.78 76.67

500 45 23.90 3.47 22.49 74.04
60 22.08 8,58 16.15 80.32
90 20.00 3:49 16.37 80.14
120 19.58 8.2 15.38 81.30
150 19.59 3.40 15.43 81.17

PNIENR Y ARLARA LT, ash ARLBUN DN, VM ARLEN1u&1798 1M, FC AaANFLIauAIF
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4.3 mzmangaNlun1snssau

4.3.1 NAURIRNIMNH Laziaan lun1INsTs

o o o

WrdaudNduin lfannntasneuaninisiesziiianiniasimnizanlunisg
n3vAu Nguund 800, 850 , 900 wAY 950 avALtAIEA Liuaan 90, 120, 150 LA¥180

Wi TaediasgdAnAmnuuduEaiiang (BD)  sunnudin (ash)  Annsgadulalanu

(IA)  ANTgadUNARULY (MB)  AuRALLLLAUHES (S

Langmuir:

) warunRauuudadn (Sy.,)
HANALARIAIRNT19N 4.3 uaz 44 Tasguasedaiuazginilunisnsesu lugld 4.18 -

4.41

A3Nil 43 andRnastunindugaandnldgadlsaeng 4 U auineunia 0.6 —1.18
Hadums Ngoumn wazansne dssnntlauuianisueulasanlsd 700 cm/min  Usunm

netlaulatin 20 cm’/min wazrifFuiainnstlauainid 5 cm’/min

N19ENNINTLHUY On dry basis

RV RN a0 Y BD ash IA MB
(°C) (min) (%) (g/om’) (%) | (mg/g) | (mg/g)

800 90 50.08 0.2291 4.92 382 210

120 48.46 0.2250 4.98 416 214

150 48.32 0.2012 5.17 476 218

180 46.90 0.1994 5.24 552 220

850 90 49.36 0.2159 4.79 425 215

120 47.39 0.2087 4.91 469 219

150 45.31 0.1851 5.12 492 228

180 44.30 0.1846 5.68 545 232

900 90 42.42 0.1907 5.09 688 227

120 39.14 0.1894 5.23 745 230

150 37.53 0.1855 5.92 825 234

180 34.66 0.1823 6.41 851 235

950 90 37.76 0.1840 6.20 818 232

120 34.98 0.1817 6.79 796 241

150 31.75 0.1798 6.93 732 243

180 27.62 0.1790 7.38 672 241
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A13197 4.4 antiRresnuiudugandwldaaalsiaany 5 1uneynia 0.6 —1.18 NaAwA9

‘ﬁlqmmﬁ wazasine Wnnatleunianifueulaeanlas 700 cm’/min - uiunsilenle
4 20 emmin wazBnasnnstlenannas 5 cm’/min
n19TNIeNIERY On dry basis
BUUNN AN Y BD ash IA MB S Langmuir Seer

(o) (min) (%) (glem’) | (%) | (mglg) | (mglg) | (m7g) | (mlg)

800 90 53.29 0.2326 4.53 401 216 | 503.11 | 368.96
120 51.16 0.2232 4.71 433 217 | 506.60 | 371.00
150 49.35 0.1982 4.98 499 220 | 59355 | 441.23
180 47.23 0.1904 5.05 596 221 711.68 | 524.05

850 90 51.47 0.1974 4.84 411 220 | 530.04 | 388.60
120 48.37 0.1947 5.02 480 223 | 57803 | 424.39
150 46.30 0.1876 5.21 525 229 | 644.75 | 467.76
180 44.49 0.1866 5.79 601 230 | 721.03 | 531.73

900 90 41.14 0.1923 5.25 726 220 | 88203 | 645.18
120 36.94 0.1903 5.78 768 225 | 942.01 | 691.30
150 35.93 0.1837 6.28 892 230 | 1127.07 | 816.60
180 30.28 0.1821 6.39 879 233 | 1059.46 | 766.44

950 90 35.32 0.1919 6.13 854 227 | 100111 | 729.82
120 32.39 0.1885 6.14 796 233 | 863.89 | 633.36
150 29.87 0.1880 7.02 758 236 | 80354 | 587.05
180 25.64 0.1792 6.99 510 288 | 797.44 | 580.85
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M M

E C=0.01 C=0.02 | C=0.03 E C=0.01 C=0.02 | C=0.03
300 3.766 3.300 2.835 1550 0.729 0.639 0.549
350 3.228 2.829 2.430 1600 0.706 0.619 0.531
400 2.824 2475 2.126 1650 0.684 0.600 0.515
450 2.510 2.200 1.890 1700 0.664 0.582 0.500
500 2.259 1.980 1.701 1750 0.645 0.566 0.486
550 2.054 1.800 1.546 1800 0.628 0.550 0.472
600 1.883 1.650 1.417 1850 0.610 0.535 0.460
650 1.738 1.623 1.308 1900 0.594 0.521 0.447
700 1.614 1.414 1.215 1950 0.579 0.508 0.436
750 1.506 1.320 1.134 2000 0.565 0.495 0.425
800 1.412 1.237 1.063 2050 0.551 0.483 0.415
850 1.329 1.164 1.000 2100 0.538 0.471 0.405
900 1.2565 1.100 0.945 2150 0.525 0.460 0.396
950 1.189 1.042 0.895 2200 0.513 0.450 0.388
1000 1.130 0.990 0.850 2250 0.502 0.440 0.378
1050 1.076 0.943 0.810 2300 0.491 0.430 0.370
1100 1.027 0.900 0.773 2350 0.481 0.421 0.362
1150 0.982 0.861 0.739 2400 0471 0.412 0.354
1200 0.941 0.825 0.709 2450 0.461 0.404 0.347
1250 0.904 0.792 0.680 2500 0.452 0.396 0.340
1300 0.869 0.761 0.654 2550 0.443 0.388 0.333
1350 0.837 0.733 0.630 2600 0.434 0.381 0.327
1400 0.807 0.707 0.607 2650 0.426 0.374 0.321
1450 0.779 0.683 0.586 2700 0.418 0.367 0.315
1500 0.753 0.666 0.567 2750 0.411 0.360 0.309
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