A A 4
INTHUHNUD

o W Q'J ::’ (Y, d Aa A
ﬂ"l‘ifn‘ilﬂﬂ%ﬂ’J‘i]"Iﬂ‘lﬂ!a’ﬁlﬁ'\‘l!ﬂ313ﬁﬁ?ﬂﬂ’§$ﬂ?ﬂﬂ1iﬂﬂﬂﬂﬂ3

YT v v d Y v Y
Iﬂﬂ‘l‘ﬂ3114ﬂ3~l3~l‘I»Wl‘inﬂﬂ%ﬂ"l%l%‘i"l'ﬁ"l?!!ﬂ%"lf\‘]ﬁllTﬂWﬂ

Lead Removal from Synthetic Wastewater by Adsorption Process

Using Activated Carbon from Coconut Shell and Corncob

YT UNI AN

U A A Y] a v d
UUNAINTIAY NHH1INYIAUDHAIAIARI

N.f1. 2549



v a a d
cl‘lJi'iJﬁE)\‘l’c’l‘l’lﬂ'I‘L!‘i/‘l‘lﬂ!ﬁ

Taumadngds unINaenuasaIans

rnTTuENaasuiIIagng OrINITUANNAFON)

Sy

AAINTIUAUNAGO FINTIUAUNAFOY

GALR MAIV

A o w & J o ) a A Y1 o o o
1993 ﬂ1§ﬂ’]i]@@gﬂjﬂ’lﬂu’llﬁﬂﬁ\uﬂj’lgﬂ ﬂgﬂﬂﬁgﬂjuﬂ’ﬁ@jﬂﬁﬂwg Iﬂﬂclﬁlfﬂ’]uﬂllllu@

NN LAz FIT 1 Tna

Lead Removal from Synthetic Wastewater by Adsorption Process Using

Activated Carbon from Coconut Shell and Corncob

U

MINFINY W3 INTHIBA

ya <
Ulﬂ'i/‘li]"liﬂﬂ!‘}’iu‘lﬁ’)ﬂiﬂﬂ

Usesunssums
( §1150UnUA WATUIAUNT, D.Eng. )

NIIUMS
( 91156UAMA FTIYAAUNS, Ph.D. )

AIIUMS
( @fﬂhﬂmammﬁ%ﬁaﬁﬂﬁm?si Ph.D. )

HIHINMAIN
( 91913919AA A13973, Dr.Ing. )

TMNAING 1S NHINENAINHAIAEAITTUTOINE?
( $99MNANTINTHI1TY 019AN Y, M.A. )
AMUATMNAINE A

[ d' A
IUN..o. 11DU N.f1.




Inendinus
A
1509

msmdanznnihdedannzinenszuIumsganai

YY) d [
TaglyaunuiuaInnzaINZ NS 1IMAZF IV I NA

Lead Removal from Synthetic Wastewater by Adsorption Process

Using Activated Carbon from Coconut Shell and Corncob

el

MeI5al NsIAlvNa

lauHo
LY N G- % a Y [
UYUNAINGIQY NYINQNHAIAITAT
4 ¢ A a Y a a
zﬁemmauy’smzm’aﬂitytynmnﬁumamumumﬂﬂ AAINITNTWNIAADN)

N.A. 2549

ISBN 974-16-2962-1



@ L4

v Y
390 umswidyna 2549: mamvaazmanindeduniizidarenszurumigaaaii Tagly

a @

1 v o J o a a a
iﬂlmllll“LWIil1ﬂﬂ$ﬁTN$W%}1’JLlﬁ$G]N‘{I}WTIIWﬂ ﬂi@m??ﬂ?ﬂiiﬂﬂ?ﬁ@]iﬂﬂ?ﬂmcﬂﬁ AINTTV

5]

FUAdY) AVIINTINAUNIAZON MIAIFIAINTTUTWIAGEN UTesunTsumMInTnm:
4 4
910150UnUA WATUIGUNT, D.Eng. 83 HiN

ISBN 974-16-2962-1

Y

a v o o A g9 A o @ o A J & A
'm'iWaﬂmuﬂuuum1mﬁqmaa%mami!,melﬂ5LwamiumﬂmmmﬂuuumNﬁmmnﬁﬂu
Y

A o

a I o w a 4 awv s A
msandunumsraauazidumsihiaquide ldunldldinadse Teni auddedilifaglszasdimofnu
= = a v o & ] v Y = o A A
annzimimnzauigalumssaaniusuiudoninnzamzndiuazdedng Ina Aniledeimimzauiga

: o o < d A Y 1w w dA a gy ~ ~ o o
@ﬂﬂ']iﬂ']ﬂﬂﬁzﬂq{luuuﬁﬂﬁ\uﬂ513ﬂﬂ')ﬂﬂ1uﬂﬂuu@ﬂwa@qﬂ L!az!ﬂiﬂﬂ!ﬂﬂﬂﬂq']llﬁ'lil'ﬁﬂcluﬂ'liﬂ']ﬂﬂ

'
a J v o d A o T

o S v Ly v v 1w w v
ﬁgﬂjiqﬂﬂﬂﬁunuiufﬂiWﬁﬁﬂ”luﬂlllluﬁﬁ]lﬂlﬁﬂuﬂl|ﬂWuﬂﬂJllu@V]ﬂJi]”quWﬂalumﬂ\iﬁﬁ1@ NITUIUNIT

4
=1

Yy dq 9 aw & v = . . & o ¥
nyzAunldlunisdidenssiidunisnszquniunll (chemical — activation)  H932un13 Il a1y

Ce

Y
@ a @ <
(carbonization) 11aZN15N5ZAN  (activation) 13 luduaew@eriu Tasldindounuiuamsnszdu lu

msAnpaanzimingaylumsnda wud guwrgl 700 eerusaFod 11a1 80 W17 uazdasidiulag

2
v 1 A

o a < { { a v o Y]
TMUNINNAVADINADLUN 1:3 Lﬂuaﬂnzﬁmu1muﬁq¢ﬂumiwammﬂmummﬂzamzmn 1ummz

=o

@ a 1

a o T :’ o I y
QUi 400 vrITAITYd 1981 160 W17 tazdas1dIu Tanimiiniagauaemaenna 1:1 Huan1izn

a

).

= a 4 o Y ' A o I ' v o JA a
Will13@711T]q@Gluﬂ?fiWaﬁﬂ”luﬂlllluﬂiﬂﬂ%’ﬁ‘lﬂ']IWﬂ i”ﬂ‘l@I't‘)ﬂ‘LlullHJ@ﬁﬂl@QQWHﬂuﬂuﬂﬂwaﬁleﬂ

1 v
a A 13 1 v R o ! !

o v a @ s
ﬂ$aWNZW%}TJ!.!QZGB\‘I{J}TJIW@LVHI‘]U 532.23 uag 229.29 Nﬁaﬂﬁll@]@ﬂiiJ“]f\WHﬂ’NﬂWhlﬁ)Iﬂﬂuull!‘Uﬂiﬁ

" v A a o 1w 1 1

o a o J U v o J 2
ﬂTViuﬂq%1UN1ﬁi§1uWﬁﬁﬂﬂ!“ﬂQﬁﬁiﬂﬂiillell@\mﬂlﬂllllum 1MUY 600 WAANTUADNT ff'J‘L!ﬂWUlE]IE)ﬂu

@ 9 =

o 7 ' v o ¢ S g ' Y sAA o ' o o
UUIUDTVDIDTIUNUUUA ord No  143/04 ﬁuﬂumumJnumﬁﬁmﬂqulummm@mmmmu 830.33

1 12 )

a o o o . ' a o ' ' :? o L4
A[NINADNTU ﬁTHS‘Ufﬂiﬁﬂ‘kﬂ“ﬂﬂﬂﬂﬁ!ﬁﬂ1$ﬁﬂﬂ®ﬂ1§@ﬂﬂﬂ@l$ﬂ’] WU Ao sV NToFUATIZH

Z)

"o v o a g = a o Y ¢ Ay ¢
oy 4 saznan lumsduda 5 i uanzimnzavigalumsmdanzmlnindsdunsizives
' v v 2 A 4 a2 2 a A a ' v o I A
auduiuana 3 yia onlsewdisnle Tameumsqadarnuuryuaiy auduiudindain
&~y 1w Aa a o o Vv ' v o A A o
nEamENI1IFIAT K, 1M1y 21.097 adnsuaensu uag 1/n iy 0.5122 tagauAuiuafindaaind
I Inadalin K, iy 15921 Tadnsudensuuaz 1/n t1iy 0.8007 Hanwdmisalumsgadaia

v o v v o J 4 U Vv A Aa o J o Vv
AZNININADIUNNNUA ord No 143/04 “?Qﬁ?’ﬂ KF 1N 49.704 UAANTUABDNITY Lag 1/n 1N1NUY 0.568

Y a

AunumsnaanufmiuAnInazamzn 1AL 34.1 vIngen landu tazdunumikaanuiuiudn

a

v

Fa912 Twariny 45.85 vmaen lansy TagAunumsnaauesn uiuiuANI@oIriaiisin1dInaism

SV UANTUA ord No 143/04 HaTa M1 60 1naen lansy

A4 A an A A
AYUDFDUAN a?ﬂﬂ@ﬂf@ﬂi&ﬁWﬂﬂﬁﬁNﬂTﬁ



Veeravut Praepanichakul 2006: Lead Removal from Synthetic Wastewater by Adsorption Process
Using Activated Carbon from Coconut Shell and Corncob. Master of Engineering (Environmental
Engineering), Major Field: Environmental Engineering, Department of Environmental Engineering.
Thesis Advisor: Miss Narumol Vongthanasunthorn, D.Eng. 83 pages.

ISBN 974-16-2962-1

Production of activated carbon from agricultural residues helps reducing the cost of production and
increasing value of such materials. The objectives of this research are to determine an optimum condition for
chemical manufacturing of activated carbon from coconut shell and corncob, to determine optimum factors of
lead removal in synthesis wastewater and to compare efficiency of lead removal and cost of production with
commercial activated carbon. Activation process in this study is chemical activation in which carbonization
and activation are combined. Edible salt was used as a reagent in the activation. The optimum production
condition of the activated carbon from coconut shell was found to be at 700 C with the duration of 60 min
using weight of raw material-to-salt of 1:3 whereas the optimum condition for producing the activated carbon
from corncob was found to be at 400 C with the duration of 180 min using weight of raw material-to-salt of
1:1. Iodine number of the activated carbon from coconut shell and corncob are 532.23 and 229.29 mg/g,
respectively, which are lower than the industrial standard of commercial activated carbon of 600 mg/g. Iodine
number of the commercial activated carbon (ord No 143/04) is 830.33 mg/g. The optimum factors of lead
removal in synthetic wastewater of the activated carbon from coconut shell and corncob and the activated
carbon ord No 143/04 were found to be at pH of 4 with contact time of 5 min. From the comparison of
Frundrich Isotherm, the lead removal efficiency of the activated carbon from coconut shell (K, =21.097 mg/g
and 1/n = 0.5122) and the activated carbon from corncob (K, = 15.921 mg/g and 1/n = 0.8007) is lower than
the activated carbon ord No 143/04 (K, = 49.704 mg/g and 1/n = 0.568). Production costs of the activated
carbon from coconut shell (34.1 Baht/kg) and the activated carbon from corncob (45.85 Baht/kg) are cheaper

than the cost of the activated carbon ord No 143/04, which is 60 Baht/kg.
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