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Preparation, characterization of activated carbon from Dialium cochinchinensis shell
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Abstract

This research studied the preparation of activated carbon as an adsorbent from biomass
materials which is a large number of Dialium cochinchinensis shell which is agricultural waste in Yarang
District, Pattani. To be utilized and also to be environmentally friendly for agricultural wastes. In this
research, the activated carbon from Dialium cochinchinensis shell (DSAC) was prepared by
carbonization at high temperature and used phosphoric acid in the activation process to increase the
porosity of activated carbon, which is an important factor in the adsorption process. According to the
study of morphology, structure and pore size using a scanning electron microscope and SEM images
was found that the amount pore of DSAC is increased and DSAC pores are medium pore sizes
(Mesopores). In addition, a specific surface area of charcoal activated by phosphoric acid in the ratio
of 1: 1.5 (DSAC) was 420.30 m” g 'from BET techniques. The maximum iodine adsorption number was
973.81 mg g-1. Thus, this research is using science and technology knowledge as an alternative

efficiency adsorbent to reducing environmental problems.

Keywords: Activated carbon; Adsorption; lodine number

*Corresponding author; memoonsattar@gmail.com
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wlasngnuiiiiiunisdwdanisneandasinazaiauazin llanuanliuisatin udaliauin
grunnd 120°C Wlunan 3 1y, antuilaangnuiiunualiiauwisa 180 luaseunazidngdunaunisimn
(Carbonization) Ingiaztunfiguugi 450 °C wlwnan 3 1u. azrlaniuans (Char) antuunliazidanay

ATNNTOHIUATUNITEUTHIWIATB93AZ NG 180 Tumsaw udarinlleuguumgi 120 °C iluaan 3w,
¥ ! g IS o =2 o a ¥ ¥ =
wazidgnazuaunisnszduniaei Tnevinnsdnetadeaediuiunsaneanesnildiduatsnsysu &

snmdaulneininlnauaaszuineinumnfuaznaanaaneingil 1.0.5, 1:1.0, 1:1.5,1:2.0, 1: 2.5 uas

1:3.0 mn&uﬁﬂmmﬁqmuqﬁ 450°C wiluiaan 1 7. Frarinaudndnaaidunsasinldivingy 7 udai
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X _A-(DFxBxS)
m M

(@)

e C = Arududusesansazanalalanuimaa(N), N, = arududusesarsazanalnnenlsladams
(N), S = S msaesansazarelmpenlsladamn(ml), A = dwminiannaedlalanuluansasans Fusy

(N, x 12693.0)(mg), N, = anududuaasarsazanalateanu (N), DF= Arunalaasnigiaaans = (Usuams

'
aaa

1 1 v
leleAuinsiu - Bumsnenlalnsraesn)/ Psunslelenunmae, B = dntinvesleleAunindisen
anganapiuatsazaelanenlsladamm 1 mL (N, x 126.93) (mg) waz M = Wninaasanuindius(g)
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2.2 N153LATIZTUNITNUNRIFILNIE
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ﬁﬂmﬁmmzﬁmﬁuﬁmLmzmiﬂmwmmmgwa;umm Char waz DSAC Aagl Surface Area and
Porosity Analyzer $3ASAP2060 fife Micromeritics o quﬂiﬂ?mf‘immﬂ’mma? NMINERE A UAIUATUNT
neldwannisinnisgadurastirlulnsauiigngeduuufiares Char waz DSAC Fuans AR g4
1@TmLm@§quQﬂﬂi@lm°ﬁumugmmumummm Branauer Emmett, and Teller (BET)( Brunauer, 1938)
2.3 NMFILATIELATIAS A UG IUINEN

YNN9AATILHRDUFIUINEUATIUIAINIULEY Char waz DSAC ARENABIaNIsALLLLEBINA
Scanning electron microscope, SEM; Quanta 400, FEI, Czech Republic tW qum’m’?;‘:mﬁ@%mmmmm{
NUNINELNGEAITANUATUNT

a L4

NANISVNARAILAZIANTU
1. SRUATNANAAN LAURIAIUN NN WA
Y a . Q; % J o o & o ¥ dl
HANIVNANFRLAYHANAR (% Yield) N8 1asauiususdauIulaeldannie (3)

MI_MZ

~

%Yield = x100 ©

1

= 90/ o & a 1 o o ol v o Y £%
M uaz M Aie uininulaangnuiineunisun waziruiudusils (udsdnsaisnsciuean)
ANNANAL

Table 1 % Yield of activated carbon from Dialium cochinchinensis shell (DSAC)

ANTIFIU . o e
L SRURTHANAAN LA
MDY (Char : H,PO,)

(%Yield)

Thanag
DSAC-0.5 1:05 34.68
DSAC-1.0 1:1 35.28
DSAC-1.5 1:1.5 36.27
DSAC-2.0 1:2 33.02
DSAC-2.5 1:25 35.56
DSAC-3.0 1:3.0 46.33
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AMNHANAIFAEATHNANART [F U89 DSAC W91 DSAC-3.0 Hiatavnanani lauinige Aa 46.33
WAaY DSAC-2.0 Hiasiasnananilatiasngn Aa 33.02 Fauanaliumi39n 1uanalifidiudn fasazuanani

q

Le

TAuNnHeIa N aNaNLT NI AINTY VTN st uaz3unnuan s nn Tuanisidd3unuanfuauassa
49 avinliuanani g
2. MmsaesizvimAINsaadulalasuy

Table 2 lodine number of activated carbon from Dialium cochinchinensis shell (DSAC)

e . ANTIEIU Ansandulalany
AR
Char: H,PO, (Tmm’m) (mg/g)

Char - 594.90
DSAC-0.5 1:0.5 739.24
DSAC-1.0 1:1.0 806.26
DSAC-1.5 1:1.5 973.81
DSAC-2.0 1:2.0 873.28
DSAC-2.5 1:2.5 172.62
DSAC-3.0 1:3.0 200.80
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laladamn wudnlu dnendau 1: 1.5 Annspedulelanuninign Aa 973.81 mg g uazludnandou 1:

2.5 Ansgadulelenutiasign An 172.62 mg g 1HAIRINUTNIUINIULATIUNATRINIUARAFEN 179 A

@

= Py o ) e o = A =
u Gﬁ\T“QZZL‘WuVLﬂ'J'] luﬂmﬁqﬂqu 1:15 qgﬂﬂqi@jﬂsﬁul‘lﬂtﬂmuﬂqﬂm@%ﬂ LWquﬂﬂ?qungguLL@zﬂuqﬁsﬂﬂ\?g
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b4 1 ¥ 1
Waanesnyinlauinvesgnguiauinugjauusdaruiugngutiasad(El-Sayed, 2014) Tedanalinuiia

o

a9t uiNTusanacnarni i lalafuiiniwasanniad waznanfldludunaunisansaiulioui

]
= [~3

annaziunany m@ﬁﬂﬁdmmmm@ﬂmnj mm@'anvl,ﬂ (TTeyeyn, 2560) anuan1maaas DSAC-1.5 &

Annagadulalenugegafsinaaaen DSAC-1.5 TunnsAnmansmuznianan wawsielyl
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¢

' '
S aa =

3. ﬂ']‘a‘%Lﬂ‘.i’]Sﬁﬂ'lwuVIN’JLL@Z‘IIN’]@EW?%LQ@EI‘H’BQ DSAC

¥
TngANuARauazAINIINIzaadagegn juatnisonnldainlelamesuresnisgaduuia

al

Tulnsiaunguund 77 K uazArnuniaanmng dsunnigngu uazawiagnguedsliiansldlunised 3

q al

J

ANNANINAABILAAS 1IN DSAC-1.5 RNUARIIWNTY 420.30 m° g TININNIN Char iNgziiad
naanaanesnidunsziu danalifinUjisenisnszsussudeansnguneamniuasdonaa ludngiu
AaY asanansngunaaindon 1ilassainagnsuaastuiududinanauoyoyn, 2560) anuanig
NAABINLFN DSAC Hauagwguiedsgeuuilu 20 nm 39dnd1Tugnguauianans (mesopore) A1NLAKNT
= o < o o o == £ = =
Char H2u1Agngulaatiiied 2 nm F99aLugnuruiadn Asduauiagnguniauinlunjavaaiuan

adednAnyndenasiedss@nininlunisgaduanssinge
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Table 3 BET , micropore surface area, fraction and volume of Char and DSAC

_ 3 HWUARIR NN UFunnugngu AATNTULRAE]
TATDIANINILEU . ;
(m“/g) (cm™/g) (nm)
Char 235.50 0.12 2.00
DSAC-1.5 420.30 0.21 201

4. MFIATIBNAUFIUINEN VRS DSAC

gﬂ“ﬁl 1 WAANNINENEAINNABIAANTIAUBIANATEURLILARINTIA (SEM) fifndeaene 20,000 Wi
L‘W'ﬂﬁLﬂmxﬁzﬁ"ﬂwm:mqﬁmﬁmﬁmwm Char (a), DSAC-1.5 (b) wa DSAC-3.0 (c) ANATNEILNA beiaN
31 (a) #auluiufia9s Char flFunngngudenndngt (o )%uﬂuﬁuﬁawm DSAC-1.5 uaziiiaLiingns

n3eAu (DSAC-3.0)Tugl (c) wudaunngnuanas emﬂuﬂuvlmﬁmimvmummmvxlfamw'a'msluﬁ?uqm

o o

‘1/1mmmmmmmLﬁmﬂ?mmgmummﬁmﬁmﬁum‘lm wazdTunaugngudaiudadudrAnysietss@nsnn

lunsgady

Fig. 1 SEM micrographs of (a) Char, (b) DSAC-1.5 and (c) DSAC-3.0
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=8 o 1 1 'l £ 1 a dl ¥
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AN Aa
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