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Preparation and Analysis on Adsorption of Activated Carbon from Waste Corncob by

Chemical Activation Method
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ABSTRACT

This research studied the preparation and
analysis on adsorption of activated carbon
from waste corncob by chemical activation
method. The carbonized carbon was activated
with  phosphoric  acid (H;PO,), potassium
hydroxide (KOH) and zinc chloride (ZnCl,). The
ratio of carbon weight to activation solution
volume was 1:3 in each experiment. The
suitable condition in the activation was
determined by various solvents, temperatures
and times in activation condition. Then, the
activated carbon properties such as ash and
moisture percent, iodine number, phenol
adsorption, methylene blue adsorption and
methane adsorption were determined. Results
indicated that the optimum activation
condition was 0.5 M ZnCl, at 60 °C for 60
minutes. The study of methylene blue
adsorption on the activated carbon which
activated by 50% H,PO, at 30°C and activated
time was 120 minutes, it showed highest
adsorption capacity. For phenol adsorption, it
showed that the activated carbon 0.1 M KOH

at 30 °C and activated time at 120 minutes

1 o a - a a
wingasanvIvuall angineransuazmalulag
wInendusvsiginsysal Emailrupinkaewl3@gmail.com

showed high percent phenol adsorption. The

study of methane adsorption indicated that

the minimum time and equilibrium by using 60
min and the optimum activation condition was
120 minutes and 0.1 M KOH at 30°C. Therefore,
the adsorption capacity of methane was 0.21
meg/g and its adsorption capacity was nearly

the same as the commercial activated carbon.

Keywords : Activated Carbon, Waste Corncob,
Chemical Activation
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300 °C Wuan 180 wil usenulazdenldqti
dudildunnszdumaaisely
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thanudedminediiunsmmantu @
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lansonlan (KOH) waz@srraslsn (ZnCl,) lagli
Snsrdnlaetmiinvesinghudeaansedu iy
13 gdddeududuvesananszdu e uag
goungfl Tunsnsedfu fam91ed 1 9nduriauly
pyrolysed figamail 300 °C luimiwn 2 Falus i
lh8u udr dreduedredeaiiionne  aunsuits
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Lﬁulﬁuiammm%u iawdaurhnmslnszsinen
Unaud Usinanatu Ansaedulelefiu N3
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4. Awmeianudiy  (moisture) ANULNATEIY
AOAC, 1990

théhensuiomieush suguugli 100 °C
nen 40wt dlilidululagaaudy e
Useanad 05000 n¥u ldludhenssdes tiluouus
Tugou 100 °C WWunan 8 alus AellBu wids
dwiinuieswamiesarauity

5. WATIARIAT (Ash) unnsgIu AOAC,1990
wnfogdidalumungamgiiga 600°C Wy
wan 30 wiit theenanninUasslndulu
Togea ity sufsgamniivowudinindn
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suduiuiudigamgll 110 - 120 °C Ju
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Aadu (equilibrium time) MensiANUURUS
serdnatun1sendu (wnu x) AuuTiudivui
gngaduuudtuiutiug 1 nFuinasieg (unuy)

NAN153Y
1. HansMARBsAAsIII N Yorazarmdy
uazfawazii
MnmsiaTzmniesazauiu (Moisture)
Wz NMTIATIZIMTeEazd1  (Ash)muunsgu

4032 au gaungll a1 fowaz  Fowaudh
Wudu nssduc  nssdu aawdy (Ash)
W§l)  (Moisture)
1 30 30 19.04 9.14
2 30 60 37.30 3.26
3 50% 30 120 9.65 6.06
4 HPO, 60 30 18.12 9.71
5 60 60 34.90 8.41
6 60 120 8.28 6.06
7 30 30 535 9.85
8 60% 30 60 32.52 30.12
9 H,PO, 30 120 25.12 6.50
10 60 30 3.76 12.96
11 60 60 29.26 9.35
12 60 120 23.02 4.81
13 30 30 9.64 9.78
14 70% 30 60 28.12 9.62
15 HPO, 30 120 31.84 7.35
16 60 30 8.61 10.76
17 60 60 31.01 15.65
18 60 120 11.44 8.02
19 30 30 27.90 2.59
20 30 60 21.27 6.52
21 0.1IM 30 120 17.84 276
22 KOH 60 30 25.24 250
23 60 60 18.09 3.79
24 60 120 15.19 234
25 30 30 33.36 325
26 30 60 13.59 3.61
27 05M 30 120 33.82 2.95
28 KOH 60 30 21.53 3.07
29 60 60 11.87 3.18
30 60 120 44.67 3.05

]

AOAC, 1990 vassufusiufaindednlng va 54

41178 AN gl e Sowaz Sowazy
dudu naduE  nsdu Anudu |
(W) (Moisture)  (Ash)
31 30 30 39.73 3.71
32 30 60 31.82 6.18
33 30 120 35.10 8.73
34 1.0M 60 30 45.70 5.19
35 KOH 60 60 25.64 6.47
36 60 120 39.37 8.15
37 30 30 47.12 1.75
38 30 60 31.28 243
39 0.1 M 30 120 43.07 2.07
40 ZnCl, 60 30 46.02 1.97
41 60 60 33.09 3.67
42 60 120 43.61 5.05
43 30 30 4521 3.80
a4 30 60 19.10 6.47
a5 05 M 30 120 30.63 4.21
a6 ZnCl, 60 30 15.46 7.54
ar 60 60 5.07 5.67
48 60 120 271.77 201
49 30 30 36.31 4.14
50 30 60 23.75 7.28
51 1.0M 30 120 26.09 4.15
52 ZnCl, 60 30 32.13 4.19
53 60 60 11.25 8.34
54 60 120 31.50 3.19

ane LAHaNISNAaBIRINISIN 1

A15199 1 AS8ATANUTULAY SP8AYLANVDIAY
Fatlnaninseaume H,PO, KOH wag ZnCl,

19797 1 fe

et 1 asdtuldiluansnsedu fansn
H,PO, #ine KOH wazinde ZnCl, Wiewuwnesas
ALY (Moisture) uay Segazidn (Ash) szdanm
lgAseazitnasil Aegsening 1.75 -8.73 agly
Avguansnsnniin esanli¥andstinlng
wilouu dauandearaudureuinsiiazunnsie
fudmaudoagszning 5.07- 47.12 deu 36T
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dndonfogafienaruduatosiigndui 2
fegdluananssduuiazanuidududug Tneiden
Fa0e19 H1 fe 50% H.,PO, 71 30°C vian 120 Wi,
H2 fe 50% H,PO, 71 60 C° 1@ 120 w1, H3 fi
60% H,PO, 7 30°C a1 30 Wi, Ha fa 60%
H,PO, 71 60 C° 1381 30 wIl, H5 Ao 70% H.PO, i
30 °C 1981 30 wA¥l, H6 o 70% H,PO, 7 60 C°
1981 30 W, H6 0.1 M KOH 71 30 °C ran 120
Wi, K1 #9 0.1 M KOH 7 30 °C 1781 120 il K2
Ao 0.1M KOH 7 60C° 1381 120 w1fl, K3 fe 0.5M
KOH # 30 °C 181 60 Wi, K& e 0.5M KOH i

60C° 1181 60 W7, K5 1M KOH % 30 °C 1ia1 60
W7, K6 1 M KOH 1 60 C° 1381 60 wifl, Z1 i
0.1 M ZnCl, 71 30 °C vaan 160 wifl, Z2 fio 0.1 M
ZnCl, 7 60C° vaan 60 wifl, 23 Ao 0.5M ZnCl, 7i
30°C a1 60 W¥, Z4 Ao 0.5M ZnCl, #i 60C°
Van 60 Wi, Z5 f8 IM ZnCL7 30 °C 1381 60
Wwifl, 76 e 1 M ZnClL, #1 60C° v 60 Wi

Viamun 18 @013 WmadeuAIN1SgAdusialy

2 wamsAaziain1saadulelofu
thaufusudaindadnlng Adadonunste 18
anme uriaszvmallelefiu auNInIgIu ASTM
DA607-86  lagtunUSeuisuiuaIunIenIsAn
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g 750 A
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A 1 Usnamseadulelefiuadevesauiuiug
FatalnanaraunInnIse (H: nsesuiie
H,SO,K: NSEAUME KOH, Z: neduniaZnCl,)

Mnamil 1 mslinszsinsgadulelefuves
fufusudinszdumaailuannizeing 4 wuineh
mgaduleleuvesdudsinlnadinszduse
ZnCl, funliugean  sesasn Ao duruudi

AszAUMY KOH Wag H,50, auaidu azuiui

ouiufudfian1dznsedu 0.5 M ZnCl, 1 gaungil

60 C° 13an 60 Wil we 4 Tirnspadulelefiu

1Y LS

gean uillewieuns gadulelafuiuaiuiudiug
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a0z 11 AT Anspedulfiaduug
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AUANUNIINTANLARARIN TN 2

7000 -
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5 6500 - Q
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= K1 \ - Z6
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z 71 H3N /' “He
3000 -
e L)
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