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Abstract

The study investigated the production of activated carbon from Mimosa pigra L. using NaCl and ZnCI2 as
activating agent under different conditions by utilizing Box-Behnken Design. Three factors including activat-
ing agent to activated carbon ratio (W; 1:0-1:4 w/w), activation temperatures (Temp; 500-800 °C) and
activation times (Time; 60-120 minutes) were investigated to find the optimum conditions. The study revealed
the statistically significant influence (p<0.05) of the three factors on iodine number of activated carbon. It was
found that the optimum condition for using NaCl as an activating agent was the ratio of 1:1.94 under the
activation temperature of 772.73 °C and the activation time of 95.15 minutes. Under this condition, the lodine
number of activated carbon form NaCl as activating agent was optimum at 631.10 mg/g. On the other hand,
the optimum condition for using ZnCI2 as activating agent weight ratio of 1:3.11, an activation temperature of
800 °C and activation time of 60 minutes. The activated carbon produced under optimum conditions was an
iodine number of 966.30 mg/g. The study revealed that using ZnCI2 as activating agent resulted in more
lodine number than using NaCl. Moreover, activated carbons obtained from Mimosa pigra L. had good
quality for producing activated carbon because iodine numbers are higher than 600 mg/g, the level set by
the Thai Industrial Standards Institute, TISI.900-2004.
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5199 2 AleleAwiiefesduindudinszdusian NaCl uaz ZnCl, ilinNsALIANANINIZH gUMYH

al

LAZLIALHN
. ANTIRIUVDIAITNTEAUADAU(W/W)  BUUDALNT (°C) LIAWRA (min) Alalafuilaiuas (mglg)
MINA[RIN

(W) (Temp) (Time) NaCl znCl,

1 0 650 120 545 530

2 4 650 60 550 754

3 2 500 60 400 520

4 2 650 90 590 797

5 0 800 90 603 600

6 2 800 60 615 906

7 2 650 90 586 760

8 2 800 120 620 930

9 4 800 90 594 921

10 2 500 120 397 645

11 0 650 60 533 529

12 4 500 90 315 498

13 2 650 90 580 780

14 4 650 120 549 757

15 0 500 90 370 365

AINNINARBIN NADARINITNITWLL Box-Behnken azl@dpndndsy@naaasannsd (1) WATANAD AR
FaRN397 3 LAY 4

M990 3 AndutlsrAntuazAtadnlelanuiliues AN9197 4 AndutlszAnauazAanalaleAuduies
et uiuTusinssduann Nacl vestuiuTusfinssguann ZnCl,
Term Coef T P Term Coef T P
Constant -1295.75 -17.412 0.000 Constant -1006.60 -2.994 0.030
W 45.31 5.552 0.003 W 99.42 2.696 0.043
Temp 4.66 25.492 0.000 Temp 3.47 4.209 0.008
Time 3.46 2.361 0.065 Time 4.99 0.752 0.486
W*W -7.95 -10.686 0.000 W*W -36.34 -10.815 0.000
Temp*Temp -0.00 -22.870 0.000 Temp*Temp -0.00 -2.799 0.038
Time*Time -0.04 -3.123 0.026 Time*Time 0.04 0.660 0.538
W*Temp -0.01 -1.224 0.275 W*Temp 0.16 3.639 0.015
W*Time -0.11 -1.137 0.307 W*Time 0.02 0.039 0.971
Temp*Time 0.00 0.700 0.515 Temp*Time -0.01 -1.955 0.108

S =5.71693 R* = 99.86% R’(adj) = 99.62% S =25.8292 R* = 99.21% R*(adj) = 97.79%
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NaCl

= 99.42W + 3.47Temp +4.99Time —
36.34W* - 0.00Temp” + 0.04Time” +
0.16W*Temp +0.02W*Time —
0.01Temp*Time — 1006.60 (3)
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PBINSLN UaT Time A8 1A1189N191N Tnediisy@ns
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faenn9ILlATIzNNTnAnet (Regression analysis)
WUINGNNTNANBENAIGRINAT P-Value Tiaandn 0.05
FamungAanan FAINMIUVBIANINTEH UA DO U
ueisueneis NaCl was ZnCl, rUMgALBINNIET LAY
aNreINIERANNdNRusiuAn leleAuTuues
'ﬂﬂ'wﬁﬂﬁzﬁﬂﬁmﬁ?xﬁummﬁ@ﬁuﬁ 95%

n199tAIE ALl sl 991 (Analysis of
varian; ANOVA) 7 19m31u8Rsnaauae3a19nsesi
siatuia NaCl uay ZnCl_ ounqRIBINITEN ULATLIA
aaananlnasanlalafuat1eilitiadn Aty (P<0.05)
fiszfuinnnudesiu R2=99.86% LA 99.21% AUANSL
Tuas A dulszananisfnaulaninisusuud
(R%adj) NAdu 99.62% Way 97.79% AINANAL
ﬁuﬁ@Lﬁfﬂﬁmuﬂﬁﬂuuﬂmﬁmmmm@mWiﬂizﬁu&i@
drulugsudng guudreInI9KT LAZIIAN189
N9 AvasnaseantaleAuluue FuTanININ
290 UNNTUE [7]

A5 5 ANLLTLIIULA A INANTU LRI LLAN AR NATIAAARSIBSa I NTUEINIZFUAaE NaCl

Source of Variance DF Seq SS Adj SS Adj MS F P

Regression 9 11890 118908 13212.0 404.24 0.000
Linear 3 99070 22017 7339.0 224.55 0.000
Square 3 19731 19731 6577.1 201.24 0.000
Interaction 3 107 107 35.7 1.09 0.433
Residual Error 5 163 163 32.7

Lack-of-Fit 3 113 113 37.6 1.48 0.427
Pure Error 2 51 51 2563

A5 6 ANLLLTIuLAzANaNgLIIRIL UL ARISARinAaRTTRsiuiNTuTInsEAudaY ZnCl

Source of Variance DF Seq SS Adj SS Adj MS F P
Regression 9 420126 420126 46680.7 69.97 0.000
Linear 3 326311 15344 5114.6 7.67 0.026
Square 3 82428 82428 27476.0 41.18 0.001
Interaction 3 11387 11387 3795.8 5.69 0.046
Residual Error 5 3336 3336 667.1
Lack-of-Fit 3 2650 2650 883.2 2.58 0.292
Pure Error 2 686 686 343.0
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(C)

2

uniresANuANiuSIEninsanInseiudaiiu LazguminIaEnfinszsudan ZnCl
B, Wufilnreanaduiudszndansnaziusiani uaznainianfinszsudag ZnCl)
(C,) Wuiiaresnuduiussninsgungiiuazinansniinaziusiog ZnCl,

(B)

5191 3 annneAmuzan (Optimization chart) 2898A9NAIUANINILFUABEANY IMNRUATIANTBINITHNTINNASD

Alalanuiiiie frastuiudusnszfusag NaCl (A) way ZnCl_ (B)

mngﬂ‘ﬁ' 3(A) anTimEnzanTasrleleny
ﬁmmﬁmdmﬁnsxﬁuﬁfm NaCl Ay 631.10
Haanfusianiu Lﬁ@ﬁmﬁmumini:ﬁummu BN
UBINTTT LA WIANTBINITEN WINAL 1.94:1, 772.73
BIANIALTA LAY 95.15 WA ANNAAL wazgl 3(B)
annzimnzautesnlelefuliiseftesiniingzu
Aae ZnCl 1wy 966.39 Hadniusaniy
Lﬁ@ﬁmimﬁumanizﬁumnm HEUNYNUBINITLHN
WAZIIANTBINITEN WAL 3.11:1, 800 23ALTALTE
WAL 60 W FNNAAL

3.3 ANLATNT LN

Tnenidnuinduiinelelenugeaaninmzy
AuTifagaeAE BET (Brunaur-Emmett-Teller) haz
ﬁﬁﬂﬂ’lwin?\m%’]\‘iﬁ'w Scanning Electron Microscope
(SEM) famsnafi 7 LL@wi'ﬂ‘Vl 4

ANANINT 7 LLZ\]"’?‘]J‘V] 4 Wudn Wuifiered
nmﬁuuummniﬁluﬂmuanwni”munw NaCl way
ZnCl, AWVNAL 447.27 waz 816.52 mP/g AMNANAL
m”l@‘i@nuumum Lﬂumumn@mwuwmmnm
ANANAINNTD I UNNIR ARARY AN ST UTNT WA LS T feaz
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P

NUNH (surface area); m’/g

duiNdusinITsuAae Nacl

dnufinaTusinazsusiag ZnCl,

447.27

816.52

(A)

(B)

5% 4 Taseai1a waziuiia vestuinduiannldluesudndnszsuson Nacl (A) uazznCl (B) FngIfAa

N192878 600 L1

4. a5

ANANHIRNIITNANIZANUDID 1WA N6

anldluasudnidlagld NaCluaz Zncl iusinsedu
Aa8ABN1928NKULNIINAABILLL Box-Behnken
annazimanzantesanleleduiniuesaeedud
n3zAuUAnY NaCl HAiL 631.10 Ha@aniuseniu
Lﬁfﬂﬁmﬁmumimwjumdm ARUNYNUBINITLEN
772.73
BIANIALTIA LAY 95.15 WIT ANNAIAL LATTINY

LAY LIATUBINITIND AnY 1.94:1,

finszsiusing ZnCl HAwiniu 966.39 HadAniusianiy
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finszudan NaCl uaz ZnCl2 fldwinfu 447.27
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AnaNtTRReanafastinuwdmdudufudu e
dlasannilenleledutuiuesuinndn 600 daaniu
faniN MNNIRTFINIBS NBN.900-2547
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