sHa lasan1s SUT-7-706-42-12

%'r""ﬁmnluﬂ“’
F189UNI5IY

a v e/ e d v a A d
miwammuﬂuuummnmuﬁunﬂ"luw

(Production of Activated Carbon from Lignite Coals)

U o/
aalzIde
) 9
At 1AsIns
i
T0rNans19158 A3 Soee Asadadnad
AuIBIINTTUAL dnindyIanssumans

unmdsma Tulaggsuns

A oW

N340
9t o = g a J [
Q‘b”)ﬁﬁ’lﬁ@‘li']%’liﬂ AT.N1a ?Nﬁﬂ@lﬂf]ﬁ‘lm

umsuall duindyInemany

unTImaema Tulasgsuns

s

185 unuganyumsItennumiInndoma TuTadygsus Yeudseana we2542

Ao o v A @ 9 a o [ Y A
waqm'ailmﬂummsuwﬂ‘mumm‘n'muﬂﬂsaminmmmuwﬂﬂ’s



UNAnLa

am?ﬁ”mfﬁnmmsm’%’tmdmﬁnﬁwﬁuﬂuv‘f'aqmﬁnﬁyuﬁﬁaqamndmﬁuEﬂ"luﬁ Taeld
AsvUIUMInsERUMImen sz neudaiuneunsiondmens Tasms Ifaamdeuurd
fu ieldasssmeluusseimmvesiaulasion  (carbonization) Amdretuneumsnszdy
dnmnflummuuviediefsnisuenlaeen ludias o iduiendeialulasiou dmiu
Funeuntsnszdudaulsitvinsfinuidud qungd (700-900°C) M1 (30-90 wii) Sz
dinaden (5 uaz 20°CANT) veeyMAlRIMABITNAY (inneuazatu) Tavu
Fuuanas oy idezii liSinswioadlsznouTaeds  proximate analysis wiiesazwanda
dnvazveudu'le Immeumsgady 5ﬂﬁuﬁﬁaévmwuazﬂ?mmgw;u‘lmhwmﬂm'wq 5us
wﬂﬁﬂummmmin‘Iumsqﬂcﬁuf}luaamnmsazmmﬁUnﬁudmﬁuﬁuﬁmiﬁﬁuﬂ?ummnzm
wznin

wami"if‘ﬂ”ﬂwn’hdm‘vﬁﬁm’%mm1nﬁ1uﬁu°lmmqquﬁ¢‘?m¢i 700 °C §1 800°C ezldn
MmusunIiIggalsTI 50-55 % Taiwmin Miesaznandnsnmesswmmuiudiwson
ag U39 20-50 % Tainnin Taesdesazrandnsziutudenaunsqumgin idnszduiin
anne dwfuiud o 18dmveunsaiuiudalszna 70% udluvaz@oatued
dsznoumdrifnnndas  Taefingegaegfivszanu 30% enszdudan 25% M
mivoulasenladldmiuiisuimegegaszine 460 muamasaenufivinaeynaluga
300-425 W inswms annzadTulusduil 800°C una 60 wiuazanzmsnszduil 900
°c dunm 60 wif ﬁﬂmazﬁdmﬁuﬁw’fﬁ"lﬁ’ﬁﬂ?mmgwzwumﬂr?m 29% VUIANAN 63%
wazvialvg 8% TasiiiSinasgngusouniiy 038 gruisfisuAIABNTNLAZ VAT
@3onidy 330 wluwas TassadnvusgnpuuesdndusiudivSon IKidhuugnguung
i (micropores) ApvinAinnT 2 W lunms Faaaudule Txmeumsgadudumuy Typel
uAiilegumginmsnseduiinnn so0°cidfu 900 °C n%h’f’nm‘luﬂ1snsm’1’uu1uﬁ‘iymztﬁﬂgwiu

[} 14 [ v
VAN (mesopores) (il leTsmennsgadunlfewdiuuuy Type I uenvimiu

[l
°

v oA adq y 9 d & da o A 4 1ol a 44 da o
W‘U'J“U'ﬂqmﬂQuﬂ‘lﬂfﬂigﬂuqqmuﬂ'lwuﬂN'J%']lw1$%3lwn°\lu uﬂ‘anﬂquﬂQ‘nwuﬂN'Jﬂ1lw1$5)u
& 4 V1 a P 1A ] ad 1A a o
L‘W3J‘UumuL’Ja’l‘ﬂ‘u‘lﬁﬂ”lq»?qn‘}’lﬂizll‘lm 60 HIN HATNIATUHIUNTI 60 UINNIATHUHIVUNIZUAL
’ 1 ] a o &
ﬂill‘lﬂig'ﬂiui’mi):ﬁﬁﬂmﬂaﬁ L'ﬂu"lﬂulél”)’lﬁnﬁﬂﬂ’l%Lﬂﬂil'lﬂmiQﬂﬂuﬂlﬂﬂg'}‘iiuﬁﬂﬂﬂﬁizmﬂ‘ﬁd

4 4 1 o~ 1 4 1 ~ =
@1%9ﬂ'ﬂaﬂﬂéﬂUﬂ@ﬂuuﬁalja’lu']usﬁu ?f”mi'uNa‘U’e)Q‘UH1ﬂﬂuﬂ1ﬂﬂ1uﬂuwv’nlﬁﬂﬂ’mﬂuu"U‘mﬂ

Y da o = TP SR P . 4 &
dnasiuiimsumzestfinasgnqusuiisuiuiy  dsedueidiuunauninmaiiniuves

Y1



4:‘ da 1 1 :‘ o A a o [ Y (Aaaa =) 1 4 1Y
NUNHINDNUIWGUTHUANBIYNIANVYUIADNEAN ma‘lﬁﬂgnsmmuszmwmsu0uuazmsnsxqu

k4
= { o ]

a d & v by ' . a 4
daldiwu  dwmsumsnszqudagloimunldmiuiimsunzannnit  denszdudefe
[ 1 4

msveulasenladilszina 10% wazldunagngumdslvg@udnies dmiunavewumasom
] y v )
W wuhtwduiudimIsnnnamananldmivuiifidunzganhiimisusinawiuinng
A ' v o a o
Tasmwiziiio1d 100%C0, awfuiudninanluiaunsogaiuitueaninasazanldunts 80%

J Yy ¥ A& 9 ~ Ay ' A a o 1 a A a v 1w
Iﬂﬂu"ﬂuﬂ ‘H1ﬂﬂ’nm"llmjulilmu‘llmﬂu@aumm)Uﬂ’n 100 UAANTUNDAAT LUBINIUNUDIUNY

o o o t

A o & o v v o ad da
lluﬂﬂ‘lsﬁ"n’lu'\ll'Wlﬂﬁﬂ‘U“BQlﬂsﬂuu'm']ﬂﬂ&'a'lnzW%"n W‘U’nﬂ']uﬂuuu%ﬂ'ﬁﬁ'luwuﬂN')Tl’llw'wn’l

[ o o dal

fu 1197 sswasdendhflinnuaunsolumsgadums ldgandamduiudfiedouen
v } [
anludl  wsnenilandseit ldiauedsmsusuann nseadnvesauiuan lusivess s

-4

<y J o o o a a a A A Ada o .3'
mstmnmnummF’hﬂnszmums'mqn1ﬂmwuﬂsxﬂwﬁmw‘lumsmnwuwmmquwu

Y2



Bl

Abstract

This research project was aimed to study the preparation of activated carbon, a large
surface area adsorbent, from lignite coal by physical activation process. The preparation
method consisted of heating the raw coal under the nitrogen atmosphere, known as
carbonization, followed by activating the char in a tube furnace using carbondioxide and
water vapor mixed with nitrogen in appropriate proportions. The variables studied for the
activation step were temperature in the range 700-900 °C , hold time from 30-90 minutes,
heating rates of 5 and 20 °C/ min, particle size and two types of coals (Maemoh and Lanna
seams). The activated carbon products were analyzed for the following : proximate
analyses, percent yield, type of adsorption isotherm by gas adsorption method, specific
surface area, and pore structure. Batch adsorption tests for removing phenol from solutions
were also performed to compare the adsorptive capacity between activated carbon prepared
from lignite and a commercial activated carbon prepared from coconut shell.

The results showed that coal char prepared under the temperature range from 700 to
800 °C gave the highest of percent fixed carbon of 50 to 55 weight percent. The overall
product yield of activated carbon varied from 20 to 50 percent by weight and its value
increased with decreasing the time and temperature of activation. On the quality of prepared
activated carbon, its fixed-carbon content went up to about 70 percent but the ash content
was also high with the maximum of about 30 percent. When activated with 25 % CO,,
maximum specific surface area of 460 m’/ g was obtained for coal with particle size of 300
to 425 micrometers, and for carbonization and activation conditions at 800 °C, 60 minutes
and 900 °C, 60 minutes, respectively. In addition, the prepared activated carbon possessed
the following pore volume distribution : 29% micropores, 63% mesopores and 8%
macropores with total pore volume of 0.38 cm3/g and the average pore size of 3.30

nanometers. Most of the activated carbon had pores of micropore sizes of smaller than two
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nanometers, thus showing the type I - adsorption isotherm. However, as the activation
temperature or the activation time were increased, the volume of mesopores tended to
increase, causing the isotherm curve to change toward Type II isotherm.

Generally, increasing the activation temperature resulted in an increase in the specific
area of activated carbon. The specific surface area was also found to increase with the time
of activation up to about 60 minutes but decreased at longer times, possibly due to the
blockage of pores caused by the additional release of volatile components. As to the effect
of particle size, it was found that both specific surface area and total pore volume of
activated carbon increased with decreasing particle size. This could be due to the
corresponding increase in the surface area of coal particles which favored the gasification
reaction during the activation step. The use of water vapor as an activating agent gave about
10% increase in the specific area of activated carbon as compared to the use of
carbondioxide and also yielded slightly larger average pore size of the prepared carbon.
Activated carbon prepared from Lanna coal gave higher specific area as compared to that
from Maemoh coal, particularly when activated with pure CO,. The adsorptive capacity of
activated carbon prepared from lignite coal was able to remove phenol by as much as 80%,
provided that the initial phenol concentration was lower than 80 mg/liter. The commercial
activated carbon prepared from coconut shell had surface area of 1197 m2/g which showed
much higher adsorptive capacity as compared to activated carbon from coal. Methods of
modifying the lignite coal structure prior to activation step were also proposed to achieve

activated carbon with higher surface area.
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