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Activated carbon from tamarind shell for air filter of color coating Industry
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Abstract

This research was to found the ratio and optimum condition of activated carpon
production from Tamarind peel. In the experiment, combustion of the durian peel at 500 °C 600°
C and 700°C  in the combustion chamber to produced the charcoal. The preparation process
consisted of superheat steam at 80 kPa impregnation from 5 10 15 20 25 and 30 minutes. Ratio
cement : activated carbon was 20 : 80 30 : 70 and 40 : 60. Carbonization temperature, % yield
(ASTM D 1087) , Moisture (AWWA B 604) , Ash (ASTM D 2866) , Volatile carbon matters
(ASTM D 5832), Fixed carbon (ASTM D 5834) and Adsorption of iodine number (AWWA B

604) were analyzed by Standard Activated carbon.

The carbonization temperature ranges from 500 to 700 °C for 1 hour. it was found that
the activated carbon with carbonized at 700 °C is highest of the iodine number 287.85 mg / g. %
yield is 39.58, % moisture is 3.56, % ash is 6.79, % Volatile carbon matters is 10.38, % fixed
carbon is 79.25 . From packing, completeness carbon plate ratio of Banana : activated was 70 :
30 and 60 : 40 'can‘product Tamarind peel, test Compressive was 90.25 Nimm® 1z 122.50
N/mm’ and efficiency Adsorption of iodine number were 12045 mg/g It found that the

activated carbon from the shell of tamarind can competed with the imported one.

Keyword: Activated carbon, Air filter, Carbon plate



Miiey

¥

un
faRnssulszme
undatany lneg
PRAREONHIDINGY
a1stiny

astingy

GRRIBICRERN

1. unih
1.1 mmf‘hﬁ'muuazﬁmmaﬁ]ﬁgm
1.2 Jaqulszasdvasaruite
1.3 15z Tomivesauive

1.4 YBURIAUBI1UITY

2. HANM U NGUE)

2.1 afuiiud
2.1.1 ansmeesmudiutiud
2.1.2 Fannmivessudiniud
2.1.3 Yagfui 1 flumsrBauduiud
2.1.4 Tnssaava o uiuiud
2.1.5 Tassarisgnguveaaiuiiniug
2.1.6 ndnmsiaumess i
2.1.7 ¥ilavesauiusiug
2.1.8 AsEUAUMIHBAOUANTUA
2.1.9 mifaauiiAyssamdusiud
2.1.10 MInagovmniavasaudiusiud
2.1.11 mrseuduiud 1l se Towd

2.2 NYHHMIYATA

2.2.1 malamsgadu

Lo

&2 =R

2-1
2-1
2-1
2-2

2-3
2-4
2-4
2-5
2-10
2-13
2-13
2-15
2-18
2-18



a3ty (sla)

=4
=2
=5n.

2.2.2 MIAFUNMIA N

2.2.3 Msgatun1ai]

2.24 ms@ﬂcﬁ’mmmﬂﬁau

2.2.5 MIRAFULUU LI 1L

22,6 Haseiifisnwasdonisgad
2.3 amwmssiaduiudluilagliv

23.1 avzamasia i

2.3.2 duiin

233 MANU

234 yamnsuazussuinedes

Tt
o omt el

2.4 NuIvgnneades

d el
3. gilnsalasITMInaaes
3.1 nSesiisuas Tanaunsainldluminaans
3.1.1 giinselnagpuaulianiamenty
Ls ase o
3.1.2 gilnsainedeuautianIni
1 @ 1 as
3.1.3 ginssivageuaumiutulIINgUaza LA IRBNIEa
32 IEmIAuiums
Y ol 1 o« w -dY 9 o s

3.2.1 mansyRuiiludufiuadsnsiodanudu

3.2.1.1 nsfnuiesazvesnandnit 14

3

3.2.1.2 myAny S nananui

3.2.1.3 MaAnu S Inaua

3.2.1.4 matnynlSinsensssme

) < o
3.2.1.5 msfnufSnaniveundd
3.2.1.6 nsdnwmnsgasy o oAy
rg | o

3.2.2 myrugliruniiueu

3.2.2.1 musTaualseay

2-19
2-20
2-21
2-21
2-21
222
2-22
2-24
2-25
2-26
2-26

3-1

3-2

3-2

3-8

3-10
3-14
3-14
3-15
3-16
3-18
3-19
3-20
320
3-24
3-24



M5y (519)
=
UNN

q? 1 I's
3.2.2.2 mstugtusiuaniven

223 mafinumanumuusinlneguazmaamudsdeus ida

4. HANSNARDWAZAITHATIZHRHD
4.1 gudamemenwiazaudamaaivessuduiudnnalfenus vy
4.1.1 Han1sfny 1S aoazvoInanani 14
1 e 1 ar
422 HAMIANEIA ALY DILTION
42 msfSouilouausiaaie) ssnheamfiudonaldenuzau
uaznaalNAsTIURAAf Al an T TI audulfud
=) o ar r,'.?l, = ' =) 4 .
4.3 SnsenansaAufive e uilfenilauzain amaiag Scanning Electron
Microscope (SEM)
# o ar 3} ' =) A .
4.4 Tasvianyae Tassadwvesowdfentnuzvin laumTog Fourier

Transform Infrared Spectroscopy (FT-IR)

5. ayUnazdoloueume
5.1 a7inaninaaes
=y & ar . d?; oy 1 =1 s eé
5.2 SnTenansaeiuiivesal fentlnuzuin lasns o
Scanning Electron Microscope (SEM)
5.3 SinTzdansa Inssadsvesanudasninuzuu Taoniog Fourier
Transform Infrared Spectroscopy (FT-IR)

5.4 Toarauouus
UsTANYATY

MANHIAN

fl. HEUNIALI 1IN

3-26
3-29

4-10

4-10

5-1

5-1

5-4

5-4

5-5




vy

oar

€an
[
=p.

1.1 lfenuzanw
3§
1.2 nansimn
Qr ot ar 4 =2 o
2.1 MsvaiEasdvesas vsusyaou lundnveuns 1da
2.2 dredagnyuvesnuiuiug
[ a ar o o g F) =]
2.3 unuiuasriiada vSe inda
2.4 suduiiudyiiam
2.5 gﬂuvv%ﬂﬂAdmnpﬁm1hownns
2.6 uananana lnnisgaduauiuiug
2.7 yerasmsgaduasvesduiuiud ludnyuza1nfudssussmanw
Fi
3.1 TuABUMIANIUIUTY
3.2 wWldenyiFeu
3.3 WAL UgAIMNIKAZA
3.4 InFBaFInAUeNdA UM
d%' - ) L4
3.5 lagaanuruvIamadnnmes
3.6 WMNBLAIVANYMYIN
9t g & 9 o o=
3.7 daunsziiiaansediengiiiia
& A e
3.8 AFOUATITUTONOMS
3.9 ininesauuile
3.10 finnaiuuIAa1e9)
zﬁeﬁ 94 =y e
3.11 NAudreagdidia
3.12 uiledanuaY
3.13 w1 T
3.14 1915 09N BV UGYYINMHA
3.15 4AN1S INse
3.16 aTiAll
3.17 I)aduazasznhe
¥
3.18 ndwihau

=5 =t o d =
3.19 WATIUNUTTEY

-3

2-4
2-5
2-6
2-6

2-19
2-20

3.10
3-10



mstiygl @e)

2l
=
k-

3.20 HaEdu

321 1aifiasd

322 UHUMAn

3.23 svgiiiionvesd

324 15 panATBUA LT IRBITISA
3.25 SupsunsnanouiesasyeHanini 1A
326 muANudlundedanuau
327 Sunaumsvageuiovazvaranin 14
3.28 ulfennGounowm

3.29 nifenniSoundamn

330 FupouMATBUANLIY

331 uanunGouldozdea

3.32 SOUNTUAIWAZUNIIAAYUA
3.33 i dennGou

334 pudaEnsting

3.35 %ﬂﬁ@uiu‘[ﬂ@ﬂmméfu

336 Supsumnagei

3.37 %’afmﬁ'ﬂsﬂﬁ@ﬂnﬁﬂu

3.38 wndonszitios

3.39 e ldulu Taganuin

3.40 %umumaanmﬁxma

3.41 Fadm Tdwaagilvang

3.42 Tulaersazawlalasaasin
3.43 duldidentlszana 10 Fud
3.44 @uesavay la lofu

3.45 N3B4ENTALAI0N 1A

3.46 laasnAIy Na,S,0,

o
347 sv'laanuiu

3-17
3-17
3-18
3-19
3-24
3-24
3-24
3-24
3-24
3-24
3-25
3-25
3-25
3-25
3-26
3-26
3-27



mswsy me)

€
2
éod

i

b
3.48 vanassiirnauldidiues
c:? [ o P @ 3 =Y 4
3.49 Fuamuriumivouithmsdug Tusifu
3.50 DUUAUMT IO
1 '
3.51 AvwaunzWosneen
3.52 HuA veauHa Rl T uTTIan139
3.53 AN AZDIAUNLDA
;1
3.54 tloudeyavoadua
[ 9
3.55 Hlaud1dadasuan
¥
3.56 FUITUHAINIUMITIA
4.1 ueasmmnund o adaluanizaieg
WG
4.2 yaassnyseiuivesvesnunladeninuzvnas
814 Activate 21nUszimaditlumuiiauy
4.3 nsrluaasdnuaz v sdusuiadalnafuvetaiunldontdnuzaiuuay
814 Activate 1NUIBINAG Yuamd i
t BTN al o o 2
5.1 uHunIossme las lrauAvduanaddsnusnu
af
5.2 uanednyusAuAlvToesYasn Ll Aaniinus LR
81U Activate 910U szmedis|uamdray
5.3 psiugasanyuzvasduis e nnfeiunldantlnuz vy

811 Activate BinUszmagiiuamdiay

3-27
3-28
3-29
3-29
3-29
3-30
3-30
3-30
3-30
4-8

4-10

4-10

5-2
5-4



AUVYAI5

MiINg

=5h.
=
=
-

2.1 warasagAuriadigi ldmsAnmumsndaniusuiud 23
2.2 HEAAINTHUINGHUBIVUIATWTY 2-8

2.3 ulSsudisudefdaitovasnisvrumanianiufuiud lnonsnszquniamenn - 2-12

uazmaAl

2.4 4883 Dye solution for synthesis tests 2-15
2.5 uarmanteFeduina uiuiud lulizme 2-24
2.6 Uszanams Taseadudunulumsndavesdilsznoums gl 2-26
3.1 uﬁmﬂ"mwmﬂemdmﬁ’uﬂé’amfﬁ’ﬁu“lué’mﬂdmﬁi‘laq 3-26
3.2 asduravonssmAudanz vty sheq FlumsTugthsiuaniueu 3-27
3.3 naadauRaNve e AT duaas iy dg ﬁ'iﬂff’iuﬂnﬁugﬂus&uﬂﬁuau 3-28
4.1 uﬁmwaﬂﬁﬁﬂ‘g1%’aejamadwawﬁﬁﬁ"lﬁ’ﬁqamgﬁ@i‘m 4-1
42 HAMSANYAIIUAY (Moisture) 42
4.3 wam3Anu a1 (Ash) 4-2
4.4 WanIfANEENTILING (Volatile matter) 4-3
4.5 HaMsANKIAITUOUALT (Fixed carbon) 4-3

4.6 saninZoufsuautannonmssr euduiudnnal fenuzumazies 44

aruANsUAINM e

4.7 namsinusmagady'le ToAuwesaiuduiiud 44
4.8 wanmsnfTouieusimsgedulelefy 4-5
4.9 wamsAnmaa Nudadans Waye g (Nem’) 4-6
4.10 usaaamsiinusa Ui eus Saveindanivhan (Vem) 4-6
4.11 ugasHamsAnumanunisdeusdavalfonusvin (Wmm’) 4-7
412 yaaanan SR A e 1Saman (Vem?) 4-7
4.13 paaswamanfFouflsuaadnuazaiasenhanuaiinasgundadaal 49
gramnIsuaufiuduasdufuiudena/fonus v |

5.1 suiAnamenasiaiivessuduiudainnfenuz - 5-1
5.1 yaasramsiienfsuqudnyardeg srrinouiiudnnfenuzam 52

1 @ el e ' o o S o Y 1
ﬂ'ﬁ-\lﬂllZJ‘L!WWNﬁ@ﬂ']Uclu1.]§8’;1‘1’1?“!.?13ﬂ’iuﬂiﬂduﬁﬂu’fl‘ﬂ’]ﬂ’]ﬂﬁ’lﬁﬂiglﬂﬁ



TN 1319 (A0)
=
YN

1 1 o . 1 4 { o w
5.3 uanemn T da (Compressive Strength) mmuwummauﬁmﬁmaqm

ey lusaTEIUHA19 NN NATAUAINATO Compressive Test

5-3



E-1

uni 1

namsdsniuiisunedios dwndamnuazfan Jamasysel vesdninaufiau wudh
iz mﬂsmu“lmu%mm'mmmammmsmm muﬂsgﬂwmﬂmmmnuwmm BHRTEIRHELY
NEUNABY VrYWLTEN usvnm e ety 4 FInnszyIumMInls jindadaaidie o
danan mldiRaveundeds fo wiienuazdinuzu FafitSum 2-3 fusefu dawaldifia
lymasiamsfuiagmaelflunisnta dewadedaunedon desnnfimsfenuthudouuns

o

3 s/ [ =1 1 I'd at ] af o 3 2 g @ g
ﬁ@\ﬁlN‘%’lNl‘lﬂﬁ%‘U'M sﬂmmmmwwuguumauammmﬂ‘mrmﬁmisﬂ AJUUHITUUUIARU

oy q" e ol as 1 o G 3 o
wlfeavzvin ¥ ldifads e Toang tlesmnnfigutianannsovaunud usuug dievld

dszgndlfiihuriunsosomedmiuTssnuenamassunudsooudld

1.1 ﬂ31u§1§m1nmﬁmmeaﬂmw1?;ﬁams%§'a
ﬂigmuamauwwmmﬁmniswm’ommwﬂﬁm“luﬂszmﬁ'lmmﬂuﬂmwmumuﬂwm
ANTUUIITY mm%mﬂsmma'lwﬂumsﬂsmﬂnmwmnmn‘uemﬁmﬂﬁﬁmumngu 1Y
Tssnundouyulany Tssnunanues Tssawvendon uas Tseammydrasud vainTsenm
gaeMnssmaidese o Tashiinisthia wdwansznuiulszanns s mn
I&SunsazasiussRuiifunasgin owdel¥ifaeimsniumon o1tey uaze19i 1Aa

TsmuzSanSeadedan’ls 1)

s o =)

suilfud (Activated carbon) ilundadaif Idnnmsihingausssimnaftia ey
o a 1 el 1 o oa o 9 oo o a’.ﬁoqgéq =i arey
fhuesfdlszneundnnrunssuiiefuiud 1w ldnantaaim Tnudirhge Taudalunsga
2
Fua13619 9 Tadlueded ol mm%1ﬂ:u;w;umumsamﬂm:umummnc}swmmwmmmmwﬂu
4
mmuaaﬂumsmﬂufmr»mmsmmﬂswmﬂ"lumﬂmm (21 uasvaeaslannded 1 5
magaduraivn e madIsa g Tashdndudud il i9hmhanilestudiadiy 1n
g ) Y e & o ey o GoF Yo o [ Qo o 9ot
e lddainnmaaisu b luaudansimalduSqnivesduduiug uaz188ns
o ar 1 1 & t§ QF =y 1 G A o
Uinljaimunnedideriias [3] eiloyiuldtimsndadwiuiudanTaamde ldmemanvas
tieldlunsgadusafismeemn dsfinsamfSanamninduezdsesnsuduiugluil 2000
* 1 @t 4 4 a 3 ] v g cg
wu31muﬂmJuﬁ%aa'lm&ﬁuuaTﬁnﬁ%mmmmmimaaﬂwamu‘wiumaﬂszmﬂ"lﬁ’qwu
Tasmwizawilduldenmaliifiutagdy (4] ilesnniifuanambszmadue diosWifszmed

Y
awnsondaguiuiudiiail 1d 18ud dsemaridam Yszmeyunids wazilsomadadug



1-2

[ o o e a = t @  ar o o 2 2 o
dludy  A5dnuel T3gessesd (5] Fawdusuliud Manzangnduazgendinlne

14
1 o

] y 1
agAuuruduasumsd ldiludi udnihwdunssuaunisiuiuiiond lasns i

ol

ﬂmnq @ p=1

gniniumanil Ae msazmodengdane’lsd dunimsizimadinisaadyleledunuh
suiuiudnnnzaenin ldmmsgadute Tefumas 249.9 varrfidwiudnnnldond i 1dm
migadulelefunde 2481 gmung Sadnle 6] Amnmswdoudusuiudannzaithdu
TagiEmsnszdumaniidasansazas zacl, wuhangiimnzanlunswiadwiuiug go 19
annduduaes ZaCL 35% Tasimia wazna s eimsnszdu 2 92T daugamgiitu
ASENTE 700 °C 1#1B¥ AW SEM wuhdwiuiudlignguunnadouaswsuunalngnzae

tu'.l =5 ] ] 1 d& 1 H :l':q
o Il Tnseed s Taofigrguumnadndnanandguguunalug dedawaldiauinly

<« L]
o

migaduin qmnsel Weisuady 7] A TEnsrdntufuiudiieldilsy Tonllunsqe
as = ) - ar A:i 1 x:/ ' o G+ & .eag o
4 Tavie Tngiiiay wiaanzimngaslumsgadumnnigs wuih laswa luswduiudes iRy
A5 Euiat 600-1,500 a3 1uuAsAenTY Fn vt Ay Tudlviaagsendig 20-20,000
) b
- deapson FaghuilFlunswdaduduiud 1aud 1 asamewdnn dwiu dwldn nssgn &
s mawdanwd wlfenveanalfunawiia wu wdenuzvw Sudy Iwing Favae [8]
=t 2 oy 3 @ w sl a g ar = ny
?fﬂuma"lmmzﬁﬂnmmmzﬂu"luﬂﬁ@ﬂwmﬁwyT@aiﬂmmﬂumummwamummqﬂmaam
a o ar wr A o w = = o ey o Y o ar or oy ]
numsnuns i uiludigadunedansdunidlninde lasldmdaadusiadiuay
1 o ar o Y1) b ¥ k-4 24 o = 1 o = e
fudutiud gl Ine rudes idunay uazaldendauunnuadie wudidseAnEnm
tumsqadumsiondulnaneasazeyiuf Idgenhidwduiudndsmihalufisimaia sum
o s = Ji = 4 G Qr
faal fiuwily wazaais 9] Tddnnnudy W I8 lunskand wduiudnnem foamde 14ns
mMspai Tasnsdinzaimenieniigamad 500 ssruaaidoa dunar 30 vil widdevaz
4 ] b1 1 3
wandah 10 Tavmae 34.00 Mntsnszdudaelerhiigunai 260 sl led @hinm 3 $aTa
ar  f ar o H ) [] as a = 1
Foaauavlolofumiuesinde'ld 172 Tadnsuroniy wazihmsaszdumandl Tasusmsazme
= ¢ a 1 { =3 o @ ar
Farnan'lsd ludasigm 21 ldnseduitgamad 700 °C Whua 1 $97us Tadwaylo Tod
Y] ¢ . . Q= oas = s oy o =&
LSRGy 534 iiadniusensy 39 sTsumEa uazievy Yesudigny (10l Anwiarmdiuldl
lalumssBamusuiusannls lpéuazﬁi‘f'qd’hﬁwsﬂﬂ&ﬂmm"l‘nfﬂuﬁé’ua1ﬂ1ﬁuaz‘lq’fsn§ﬂimaﬁau
anolsd lunsnszduuazmanemngay wuh gumgivaeiiy 920 °C Sandaunie - 19
T 2 1 1 szezaumn 50 wid anyaunsalunisgadule lefvugegamifiy 670 mg/g uas
Sovazvomanaai I 24% dauaarzimunzauveamarngsd Tuade 850 °C Sasdau
indodad 13 Inamid 4 : 1 szezOausUR WY 70 W7 anuannsalumiagadyle Tedu
736.98 mg/g 1az3 ovnzvananan 14ty 13% Guzel unzane [11] 1dvinsdnyiiivesdudiy
sunrasiaiunsa Tasvinsgaduaisazare MT-AUUg (Methylene blue) i wmTauwala

L
Y v e a - ¢ w o d e o
(Metanil yellow) VWil huumauwa lagaudneensinivesdwduiudduamiauuggn



i-3

tey w o o o w as t i ar
dsgaidgfadwmaiud Tivar uasaae [12] 1fnmmasidaTaneniin @ dsen ety
o o = ' - o :’ ! a g 2 . 3
wannunauuaznlasndm Tasiinmeinasasawiihiududrhazawdoimsdngiawy
1 ar a g =5 at d'd. [} a4 ¥ 1 q. L ) Qs
wikazkuuaeaul iimsanuiliisiiinadenisgadu 1dud nariidsendudasudgady
ey nuedIgady armlunsatiudis Sasinms lvavestsenivhuasluneding uay
anugevesigaduiiuisyedlunsdun wudwgssansamsalsen'ldae 98% dmty
o & o ar Y o4 oo ) @ r A ar -
smuﬂ@ﬂnu%zmﬁmﬂs'em”lﬂ@mmﬂmﬁmmwnﬂamaa@aﬁ:i1ms’lwaﬂumﬂiﬂmmzmnmmqe
voudagaduius sy lunedind Idedumingay uoz Usmani  unzeaz [13] WanmnisaSex
T v o i =y ° Yot ¥ oar aa o o o v
awumnuananuiwnsad laeld B mansedudeasnifedaas Is8 (u 12 uazugidu
1 &
a1 1 $2Tue nuhdgaduiilidaveagnguvuin 0.46 gnulAfisuAmas AN 199843
=t P oo § - =] t s
wiulavmdeniiy 0.98 wiluwas Aufvesgnguvuaiin fidimsgaduleTefy 142 mate
3 k4 1
ATAONSN si‘!umﬁaaﬂﬂé’mﬂumsamwﬁmﬁu‘nm‘[mﬁﬂy1mnms@‘ﬁcﬁ’umm§uug
= ar -] ar @ 1 o =
nantsinaItediedy sxduyldhinsiann Yudjedufudud il Angnm.
3 ' oA 1 ﬁ 1 o < = =£ e 3 ey o
unduedisdaiior hiinzitluludiuvestagavlumsnda saudsiladufifinadeauiiad o
¥ ] []
vosd MANTUA uazvinmsdisrsftufisuneidios Santanin veadninouiiay Tnsanz
o 1 1 3 - o = ks
wiitinludwaszuns dszmnsdninglfioariefimionnnsdun s jlndanusinn
UBU AU UENWAGN VSVIABY ULNUUTBN wzanunmTueFwasy Tagdilsznoums
aQ & U T o ﬁé o4 g §
sz 30 - 40 519 SuFouzviunnuvdema q ludwassuns FafiNudionz gyl sewa
a 1
10,000 Tsuagninituilndifes iwu Simfaiualan Siafisag Tandamraysal Sandagludie
[ ar a o o ¥ 2 = oW o & o 8 o & tg, F
uaznanIngasann huay dennnszuaunisudspledadaaidan o silfidavounionia fe
alfenuaziiauzu 5w 2-3 dudey ildiAellyminisiansiuiramdoldlumnda
[ 1A gf A - s 3 Y P 1 af < 1 @ o
awwanedIAneN el inmtwsauLay aes ety dumdameug
as ' -y el 3 A4 X amala & =
tuaeTunazumsnsynedelsa dvluiedunsudilyminfedu §uldiunnnuialuns
0o ar oo ar ar 4 o
ihiagmdsldmimsnuasdindmnudadwiniudnnldenuzvi o ldszgndldiy
o (= o df = P o r g
ansssomalulssaugramassuiudsnoud tnsthSnuuommialunsadaamldf

Faqudeldmemsinuas dealdfamsasnuasadeneldldfmnuasns

i 1.1 wdenuzay



YEZ Y
Fnvaziialy senudhu lfudunnanareudsnnalvguani siueynnn nlden
Juvgvizuaznin Shmaseu ly dwlnlsznes ludneenawfisiuludiug ludeudugy
yovwuu Yarwluuaz Inuluu aen sendly seidng awalaeis nifered
10-15 aen Aendesvinaiiin naunendmiouaziigarszFuatagnareasn ua iuilnen gude
g17uTe 14 o3 3-20 9w, Hnseudinfendifereum imanieon dloludaduiien Weurin
wiswiunigenudenseuinde Sihan ilelunmediuiihmaduda ilofisanlos uae
WY
myign ma;m%u"lé’ﬁuﬁm@nﬂfﬁﬂ ydv Ialadluausu ludumilomuuda1da
mangizgnluggehy 1«1’5’5@1‘7&4ﬁ'ﬂgﬂTﬁﬂﬂﬁﬁ;ﬂnquuaﬂdﬂﬂﬁﬁuqudau Auainyuriaufy

Ay lagnaly fiswveieiug Iasnsvmuis Aammiedens msz 1duadauas Tl inmeiug

3

d
Yo Ineenans Tamarindus indica Linn.

4 .
B8HF Leguminosae

e2h.

.

8a ey Tarmnarind

4

P
Fotftosdy

ey
« mana N Sen uzaning

anld fSun

L3

e AW (Fon azqu
P o T ¥
o AEWMIEN-AIYINYT Son iialade
= o o o =
° UNS-gIUNS Gon 91ilua
ATTHABIN N
}

« 13818 wdensiesyn TugvdlonsanlSer 1020 Hn (nin 70-150 nfw)
L 4w v & 3 & v g owo& v Ao
Wndesulsemu udrrnimwing nedinhldindadariesfuiuimzen

3 | kY
o dunes ldideu vuerudausindr udnzmedsnoen wuilelunba lluhiunde
o
) ar 4
wnjy Fuilsemunaisag 20-30 e
& 3
o Fuan MilelutlauavSeusvindlontundsfmlsemuneaunis
¥
a1 larums seasauuazindeutiiniiv o wn uznudlonsaulfer liqune
¥ { 1o ] = 4

anamieuvess ey 1da iolufln uzunuiiunde Sunh vevmdlen Uszneudiensadunsd
nmeda @y nsaminmisa nsadan Wudu Mildeengns szinsuazasanudeuvesssmeas

¥ ¥ ¥
18 wwnd lnere sauffetfivsiamuns 1azae 980



1-5

+ Gr t L os’ = o ¥
Tudmvesimauiunsueu aquiseldidon Fninamandred duiiudods
or oy ar S é :‘ = @ < 1 T
SaquenuTuandieil Gewandnahhduduiagdufimusen 1§iemutiudey waze

[ o ¥ ¥
nawanna uazndinivhileaz@oaveswisa'ld Taara g

¥ -
NN IN

T ¥
U 12 adaniwmh

aﬂymﬂmm"lﬂ‘lnauqﬂ g9 2-4.5 was iddulddu ddumieduianinnulugy
dourtu Ty Ao Swadudeususeudufivarsven stveuvuI nhe 25-40 . 013 12 way
M luGouiiu fedludseun iusa aen Jofuni HalReeniiareuen lulseduiuaonend

HAIN T NALRBNTUTI UM HE 1Tunads

.

= oJ .
YAINNMITAT Musa sapientum L.

D

‘gmqé Musaceae
AR
YO91UY Banana
HITNQRUNILEN
ar 9 o3 L) o 3 £ d'} -t = Qs
< vEnmeImsneudutasda @1 neldnafudfl dsunuivinn Snyisins
97 &1 oy < 3.’ 4& 24 A
noudouazlia laununsiasaswmsaniisna
P = w o ¥ v oa & 1 ¥
- nilgniilesfiumaBaumaluniznzems Tasldndesy duidlucu moudiue
@ ar 3 3t 1 4 o & o 3 r= n=§
Wums futuaz 4 339 82 1-2 FAULM ABUBMIHAZABUYEY 21T IR INISRBIEA B9
taeuld TaaRusmiuenduay wu T4
=t o ar T o & I S w o = = =
- wliguitlastulind1eq Saannue AenRIs I Az gnilswmanlulSuaga
Faaidiadoauns Josiulsalafines funaday Hoaeia wazInuGTIsanszen Ay
unwmmﬂ?mmm Hrgtifmssad Todwalsfiu Tuorduuazloemis s ldszuutude
s of
Anosiy ﬂuﬂmau‘mq'n wPwsTUeRowarannsainu lsadensonanr lsiluludmsnle

[ <« o 3 o 3 1 o = w 1 - o g gy v a
FIAATINSLAUND ﬁiﬂ'ﬂuTﬂﬂﬂﬁﬂ]ﬂlﬁq@liﬁQ5?U§}QU Tﬂﬂnumaz 4-6 89 LUNAUNATY ﬂhlﬂ [k}



i-6

a
9 =

adawroumlseituynfussinld lulinduihn uazfiowssed uwaldly 1dudnsd nderhha
[] = = I ! o as 95 e (] 9/ =y g &
sazvuiasunuiiy wadulignivhaaunu Snou emsieaden luguuseld Taofuafsazate
Ed
Ha n3e 1Ha oIMsHoudsssymas vennniinansinudfodnud fualumsinuilse
nizwng ldende
= ar mv-ﬁ ¥ a < = = o o o & )
Tl i msAnmanzivng mrlumseassuiudnnalSonuzoy i
“hfﬂsmmmﬁ“luTﬁwmegmﬁmﬂssuwuﬂsmﬂm Tagvimsfnudaundlseng « iy aamadlums
wnamiy sifesnzveuid asszime Wnaniiueunsia wazmigaduleTody fudy e
ihhhlszgadldiiudansesermaluTssoenmmnssuiu@sosud Hudnuamaeniisluns
aSayambituiagwieoldmamansas dewaldidansatisonga e 1§18 unuasns
o el e ar

v T
ao'lal ueannidldvinsfaynlSenitsudmsuiudindald fud it udinn

aslszmedaae

12 Fagilssaadveanmis Iy
A =] oo or o g )
tefinuanzfingaylumssdad syt nnnl danuzau
A arey ' @ o o 2
odnwaianmon msschufiiudnnalfonus vy

4 d 1 woow o = 1
3. iolszgnaniuiudnnalfonssvudhuriunseisimalulsanueammnssu

1.3 YOWMUAYBINUIDY

aﬁﬂiﬁmﬁ%iuﬂgﬁmstjenngﬂija‘}nnaﬁgqq% vl laiuaveuueIns
T3l Ao

1. fmmssdacwiuiudonafenuzvw lasmsnssguniemenwdaelod Buand

an1zan dadagani 19lunsiselunded do nlfenuza
2, Ay inenien vuazniuniivesaduiudoinalfenusaunnnasgiu
wandmalgaanuassu @en. 900-2532) Tavntsinyrdiey dade lui
- Anwimieunyyosnaniniilf (ASTM D 1087)
- fnwefosnzueIn TS (AWWA B 604)
- fnvehesazyoudt (ASTM D 2866)
- Ainwffevazuasansseme (ASTM D 5832)
- fAinuArfesazvosmiuounsil (ASTM D 5834)
- Anwmnsgadiu laToRu (AWWA B 604)
- Aow AU niuliing (AWWA B 604)
- Anwrdmuudis AWWA B 604)



1-7

1.4 Uszleninmainez 185y
P oo @ w o A 4 o & 9
1. aarzitiinzaulumssaaouduiudnnml fenuzuisfimaseiienemsinuasule
Tinadss Temilugaamnssu@sosuduasiunsesermalulrudeudmiudasiln
YN 1 a o ] d'ﬁ i
2. nuFuianmennudsemsvesouduiudnndfenuz v eiiod uuunia
amsdanmiilzsuazmsdadaud nds ndiuldaeldiioutiilndfvsfuvesmalsema
3. gwaailygnwanzdunadewnunmauazadraaduiyifduiaamasldme

P 4 g 9 o 3
manuasimdenIvifadsy Temiludmeamunssu



2-1

¥

= ey 0 2 oo
NHHAQUANUIASNUNYIVDI

czlv 1 <3 =} = o ] [~ Y- [V L0 r
“lu‘ummztflumsﬂm'zawqyguazﬂmw Tagazusiseomiluirdendn 9 1dun
anurIngvesmuiiud  Tassadwvestuduiiug silavesondusiug mansSaduiuiug
] ar ar [ o or o al
WNTTIUUALAITNAT U IR YT UG atsdszgnd lda1ufuiud NOUHNIEATY ARBATY
o % W as o Qs Y-V | 2 o ot T .d'i
agunissinwdudiualuilagiu uasondfedwdudud ludradsamer e uuuamislums

o a1 = o5 g/
ANIUANIAAT 32109151 szand 1591w

2.1 andiuaiue

1 o ar o
2.1L.1 ARV HANIUA

] 4
g I =y

v 4 o a d o - ar
Derbyshire nd1791 dufuiiud fodagiifiiuiifneluuazfisnuwpigeannsagady

a

mamiinnudauasveanad e uaraunsaldilss TowlIdnaredu Tasena 19 lunssuunsh
£ = r [ ¢ d 1 o o
maaiilfusaniniolunszuumahsniindunidln vennndisuiufudanns o4y

dusalfiTemiediseaiuvesdasalfice Id

=

' ' 1 v e A ° o A o s '
Jankowska PATIIT UANUUA A ﬂ‘l?‘msﬂnﬂﬂﬁ‘l!‘l’lllﬂ’lSuﬂutﬂuﬂﬂﬂﬂizﬂﬂuwlmu

g
]

b
4

1 Q4 at l& 9 a < 3 =l 3 0, 1 o/ LY
asyuumsAeduiud Fuh i ingfuniuilaswhagwauuasiituiiionislugs Tasdndudfud
a =1 o w 4 { o o aa
wilmiveniiuedfilizaoundn (87-90%) uaziiwmduiilussmilsznoude lalanou sandiou
a o 2 gy qr 1 3 é" as = P ar o = d%’
Fanloi uazlulaswu lavszliSmamnadosshlahduiniFnaniiluiagfvuazerniaiy

Qg 3 -
1adnluduaeunisnan

¥

e et

A1 en. 9602532 a1t awiulud Ao waadusin ldnamnitiagdusssuanaii
s < ar [ w1 e e o ¥ a  ow I o o Y e
arsvewifuosdlsznaimdnuiunssiBaeduiug auldudnsaatdan Hlnsadefiidavas
ad A =t e o ' o o P a
higngu Tiuiifage Bauidlumsgadumemsidiiiuedin

5
asaaglaruminevssaufuiud 1514 dail

P 3

auuIiud (Activated carbon)nineda saafasiat IdninmniiagAvss sunafiinsueu

3 o t ol 1w oar o Y o o dai o = QR o ¥
Lﬁuﬂﬂﬂﬂizﬂﬂﬂﬁﬂﬂil'lﬂ'luﬂiﬁﬂ‘ﬁﬂﬂﬂlmuﬂ ﬂublﬂﬂﬁ@lﬂm%ﬁ@1 Nﬁﬁﬂﬁliuﬂﬁ@,ﬂ"ﬁﬂﬁﬁﬂ?@"}
3 oA A Fol W o 4:3’ o £ o ] ar 3 a:?xg 1o
1ailuodrad (HRINANFWIUVNARAUNATUTUIUMINFIVUIAFWIUNUANA DY NIHVUBENY

nrsus lunsndauay Tagussasd luns 14w [36]



2-2

2.1.2 FTannmsvessuifuaiud
¥ ]
uddius manduiiosh swllmnidlunsgadluveunar @S adraissudl 15) doun
=4 oMo oy L] ﬂ& ¥ U =1 ] ] A
Tl w.er. 2334 ThinInownaasviumilmuhdnmnnasgnasaged e hdudanen

8 3 ooy Q 1 :’ 95 <3 »m‘{u Ul
1 avudslanhaunnaszgnuenthmanswidysazewmuTaniiuuin uas 18ns

Y Y &

) ] Y
auANHaGenaunszds Tull wa. 2365 ignuhidnd idnamamideadueslifipotash)
fianuaunsagaitidinnnidiunszgnia 20-50 i1 1wl w.r1.2443 Ostreyko tinTnesaaian

o, Qé ar 4 o ot ]
Tiluaud ldduAaitvils fo 19naelsdvasTansnausdudundrilden S lad Ostreyko
ﬁ 9=y oY a1 o «.«é’ [ @ e g Wy a ot w o a o &
Wug@suliifagammnssuniswias wduiudueiei s sidnsesaduiuiudlude

#1199 BN 19 Epomit , Norit , Carboraffin , Filichar a4 wag tafinslTudsanGeng

u
= ] 4y

L] @ o ot oy = 3 4& 1 [] 1
aunuiudindaduiivylilunisgad dendlulssnundaiaadanu i@ dwainiidu
NIan
Yy
lusgninaenswlanadsi 1 imnivedwduiud lldimtimntlesdudieiy 1in
dv o o A 4 ey a9 [ = 1 w o o B -
atieshlimininnmaniauleluauid mehialduSonivesdwfiud dennmsnanss
[] 4 ¥ 1
Tagdgeneq lawyh suduiudn I lunsdendiimatiu liimnsfiesin Wi lumssivthnn
w o = =4 as 9/ L = o =t 9 = o a
floeiuiaiumseddnyaiznes i uazdeldlunfinannn midTdwerumdndudusiug
I 19 ey 1 ‘ﬁ? .ca'i 9 o 1 Qs ar o oy n:? o
sila lmilifinmnuhanefudelFlumsgaia Tasmmzsnfududeidalniingasn
] ¥ ¥
nrawenin Hauidlunsgafa1da daudwiuiudiidovaznes anfuldnnld Sioe
fnAuTdasou Pea) sruitudn luiuazmnfimdoninmsiidenizaudielumaglan dudy

w o & o
- mngdmiumsinihidusqns [37)

s = 3 a1t e ar o
2.1.3 IngAvnlilumsedinarufiud

o £ 2 = o § ad a0 o o o
Fagaunlflumssdad wiiudivawria Taaildhiuiagdufadhumonsunides

1

2 ¢ ' as §
Fulszneudaemiveunat lolasmuiiuesdilsznoy drulngiinifuminirag Tasfanondy

F ko af
wu W T e ifmdotis uay Yaqmdsimumsinuas @ unay nzan uznin
oy ulffenwald dadhnTna gy

Ao ' - 1A < o t wr e ool
wennniidelivionauifuy an lud seuns1lod Wudu dawfagRvianan

3
& 4 3

o b o - o o ¥
ﬂmuun"lnmﬂ U NITAN 1T 1NTAT ﬁlumu

s
& =

as 5k o 1 @ o & = L] qy
agaunlFlumssdaoiudiudalseefianiaasdsluli

£

o g s = 9 v
- Mﬂﬁnrlﬂiﬁ]iﬁ&;lﬂﬂ@? - N§191f§ﬂua$ﬂ1‘lﬂ\313

o o a [ < ! L) o
- fsnamiiveniiuesddszneuga - Teruiininai



a1519f 2.1 uaasTagAvridadia i dinsdnnTumsniasdudud [3s]

3
- ¥ 114d08
o
- MAWIea
- Al
- Minveein (Beet-Sugar sludge)
- AEZATUEWI
- #3413 v
- nlfeniugenTonlfonvosiedmandus
- plAsnmanthe
- ilaonoaaaa
I r
- ulasngniin
- yeuden 151 unAugs
A1
- YDUFININTBNTEATY
- YO RFFINGN
-niaamuduazdanald

¥
8 e 1 uasdiien

an73
ar o
- neadn?
- nFEQn
- AN
or
- 1 aR)

oo A
DIHUUART BT

- uuan e

- sudTuiiyii

- ATUAUTIATIY (Peat)

- dmﬁm‘%ﬁu {Petroleumn Coke)

_Futidiu (oil shale)

- un vld

- mAnTal Ins@Hou (Petroleum Acid Sludge)
- maTnmenFouos 15 lae lut

- fuanifdesirluaziusih

=2 i

dangdesmnsondanuduiiud Idvindagaunaeyiia winddwiuiuas e

9
)
o

a1 Qe 1 W =t ' =] =y P S am
nunlTIaMgAenTgadud ot lsnmuguugiuaznaildlumsnda

A

o 9 v

1 o o ddaa o ‘ t ar o
sumniuanlansnadenan st iR sy

2.1.4 Invsaavesianiuitiud [39]

Auusiazaiiassiioniftunsgadnienauuandiedy wiy nsawendn owazidanisva

1 u 1 . ) [
A uidvinedn Suiidags mnzdmivgafwiaznduluvasnszgnifemes I

1 UV S | = = o Y 3¢ . o ag 1
STUALHUA FATIUHNM TN TIITITOUNTINIIAUTOU (Pyrolysis) MPUNYUNINIT

° oot o s & o ' ' =
1000 °c luanrzhdeendaud FuSunt nsas 1u'lud Taganuieuszaaivasaoud 19 f

19 1 o ] Ly 2 i o o
Tildmfueu wu sondinu Tulaswu uazlalasay tnasudssnaNveImITUBURT MY

I & . . L) & as ey
l!ﬁziﬂﬂﬂ1§ﬁ§TQ?Q@$Iiﬂ1ﬂﬂ (Aromatization) T@U'ﬂ%ﬁﬂijﬂﬁﬂﬂuﬂf@l@ﬁiﬁ%’wwu'ﬁgiﬂﬂﬁl‘%’ﬂmﬂﬁ?f]

b4 o [
unngU 2s 11191 2 §9 uazd 2p 14 2 42 1AAMT Hybridization niaswinldoaanseunn

u’; o g o o =] = 3 o o @
W 1s iive 1 @ uazdu 2p S100u 2§ uasiiBilnaseudaszindu 2 p 80 1 i SuRawuse



2-4

= . o 4 3 = @ = o = =1 ar
UUYFNIN (sigma bond) Aumsususzasudiafes 3 & Seafuilugdawmioussunndionty
- =y c{ - ) :;' 9 9 1 k1 d.. = Y .
uarsaansousdsritiey lassegivdnnasfuaivesszunmiouiiozdaiusy In (i
4 5 =1 & s 4 4 O 3
bond) deluiigafezifniwmnaues Tsudmnfoud (resonance) Waialnseadre Igiiuaseyls
a & a y 1= o s q¥a 1 A 4 a & o
widimdon Teafuedie hifiseidiou dldifaresiimiaTuss Feesfioadtlsznouvems tan uaz
1 r Fd [
arsduafi lMonmsmaate Teggeshavaihzdugnguiiinnuaunsalunsgadudae
A ey T 9/ A 5w o A A E
nszuMMITITEN T MmIasgquiiei e’ muaransdsznevdu Tesnswiamediteldesn
7 k4
nnrevingnpumaniuuasadunilsdfuiaiyvumy anwaunsnlunsgaduvesdiudy
Y 1 4 =t w o d 4
udlafinareiosnnlaseadamuniidae Riey 1danuInrsadivesdiusuiuidanios
o ¢ W g £t o 1 ar
wnmsduas Tiaue Tassadhavessudniudls 2 s de wufitdneasuns Wdmas 1e
¥ ¥ ¥
senhed liamindu deeinssnieduietamn dldussnseintosndiedauns Tid dwmd

= & {‘1 ey lﬂ o) o ;' ad cg A e L]
BALYUN UL u‘ﬂuaﬂymﬂm Uisiuu Tﬂ‘iﬁﬁ’ﬂ\‘lt&‘ﬂ‘nuﬂgiﬁﬂﬁl'ﬁﬂﬂ"lmmﬁ)ilﬂ&ﬁiﬂidﬂ‘élﬂ“lﬂ.i}u

2.1.5 Inssaiagnguvesamuiiiud (Structure of Activated carbon)

=

o o q s Ayw ¢ o A 4 .
lumsnszduazildand dnnmsad Ty ludtanmmwgumnnty (D991 TN iy

o ] [ [ = o o 9 o d’]’ Ao oo o 3 A =
ﬁ?iﬂigﬂﬂ‘ﬂﬂﬁ3}?)11‘5314’21\1%?]3'31‘3%8»1Wﬁﬂﬂﬁ‘ﬂ'ﬂu gW‘iuﬂﬂﬂtﬂﬂWH‘ﬂN?ﬁMNﬂM1ﬂﬂJ‘L! NIy E

=1

szininmmigady msnssduiimnzau femsi llinanmgu Lilddlunsnseduldunns

¥ oo
A o oa oW

1 ‘é < Sa ¥ v a' L) = ) ar Q4 4
vos3Ing Futhumadildifaiufifadudionndu medivlszdninmnisgadu gl 2.1

~son s N A
G, interplaner .
. i

distance {

! |

{

d !

iy Cas
1

{

!

t

e n ame o

] @ o a
310 2.1 msdaeadveimiueusaeuluninveuns Tud

2.1.6 #aNMIMNUVe I IUiIE U

L =

ar = ; 1 A A a  ar ' 1 or of o a1 [y A
ﬂii@ﬂ“ﬁﬁtﬂﬂﬁluﬁlﬁlLMBMﬂﬁﬁﬂJﬂfﬁﬂﬁﬂ‘iQSZ‘H'JNﬂﬁdﬂllﬂﬂﬂ‘ﬂﬂ&ﬂ’éﬁﬁﬂﬁﬂiﬂﬂﬁﬁ?}

o ' oy

[ « I a ]
asazagvesmsidesnisgad Tagiivia lenTomsasmoiuszfaclionmglidndiguvgd



2-5

= P . 3 ar 1 ¥ e < a’ d”d? 1 as
INGA (Critical  temperature) ag lovudiamisanduin 1@ Wsmnmmsigngaduiiduegiy

¥ ¥
o =4 a ot ]

gangil (1) anudu (P) uazdeliuegiumdsau (g) lumsdalgisnsznhemsigngaduuas

E] £

GRVTLET

2.1.7 vHinvee s [40]
b 9 w ] 3 ;g 1 ar g Y
annsaoenld lagldudnmsdieg netliuedfuanuarainvesdld

1 o s k2
1. !ﬂlﬂﬂ!&l%‘!—!ﬂ%ﬂ@ﬂ?ﬂ‘izﬁl‘u

& LA

n. NszAuUMUATl (Chemical activation) 1iluaudiiudi 1dvnas 1esiaiivi

s e e '3 o v @ d et v e 1 '
Ugisnfvimsueu dniludmduiuditgngunne g Sanseduit141dudFsdnae lsduny

W q

TanReunaelsed

. NILGUNIINWAM (Physical activation)
T @ a i o4 1 i @ o ! ) 1 :’
anfuiuaitldlunsil 2 gluuy WBus dudwduiudildnnns Idudaeendlad Wy e

o o . t o @ LAY A =
msvou laoen lad et drufuiudi Ideelinguuwadn

2, ml e guguve st

<4 [~}

o ' @ ar ot o 1 ar
A. VUIALAN (Micropore) A tumiudnfisaiivesuiudnndl 1.5 nm inldly

al oF E
asgaguunavse loszime

o

2 1 O oar atar o =2 ar
. YUIANTI (Mesopore) A8 tuANTUATII S Aligngualszanss 1.5 89 100 am &n
il ss Towd lul§AsenAitid us s §Ase (Catalytic reaction) I gaduasnii luanavun

Tng) wu mavlend

el st ar t

A, Y1110 Tua) (Macropore) fio ghufusuanilaivesgnguannn 100 wrluweas

Y T

4/ 1 ar A

Taghitinnuddgylumsgadumseiey uaiudaheldasfigngadummsanaouiii 10§

£

¥
= a9

gnpusdnlddedu T ll9se Tomlluntsvlond wazntwdam

Zm THY=1300kY  Seanfpeed=1Q Sgnal A= SEY Fill= 2839 A
! I Mag= B00KX W= (dom Spot Size = 100

@ d

U 2.2 redegwiuvosauduliug



2-6

] QF 1
3. mlsmnensae il
. dndusiudyiiagia (Granular Activated carbon) Wugudusiudiisy
¥ 1o 9t 3’ o =1 o ﬂ & 4 l:lal a1 &
ASNIITOUTIA 150 nm itAu Sewaz 5 Tamimin Hdnvasdhudaddidnamssamunios
o 6 o o a o g - = a @ o { &y 'y
oa ﬁ%‘am%maﬂumaﬂﬁ’mmuw1?3"1«31‘1?’1’115’:11{1w%mwﬂﬁmmaxawm%'m’{'ﬂﬁ'mqm 14
Tugaamnssude wu gaounssuen gammnssuledunsiesd gaevassy AduTdiala
o & nﬂs.,m
RATIMATTUMIRUN QAT INATIUASTAIY QREUATTINARBUM ae RS sufa uenIniiss
dudsnlfinluaszrmnsdfasumesis uazidudagrimifinmnilestufauas lomy

7199

o ' v o ow o a o ) ]
?’lﬂ'ﬂ 2.3 MUANHUATUALIR HID 1NaA

V. tufuiudailan (Powdered Activated Carbon) Siugufusudfiriuazunssfoy
w1 150 am hivesndrdsuaz 90 Tawthmiin fdnyaem Wdwiurendluveunas AAnaY
uazAeTAYBNa Az a1 Ianayila hiumsmmmaiﬂmqm T lugammas sy luiuas
uwum“lﬁ"l%uuua“muuﬂﬂﬁmﬂﬁﬂseaaaum Wumsninszh Wismmenduity 14
“lumsmmaﬂanusswm uanmnumuﬂuuumm"lﬂuqm’mﬂsmauq B 19 ey

&
wieshulsinmidisivie’ln §is wanedn ﬂmwysmz‘lmﬂsmﬂgﬂsmﬂsmm

31 2.4 amdududyiiang



2-7

1 a  ar o 1 =) ) L=
ﬂ'i‘iiﬁﬂﬂi%ﬂ?ﬂﬂﬁﬂﬂﬂﬁ%ﬂ?Tﬂ‘b’uﬂN\‘!&%ﬁg‘}fuﬁlﬁﬂ uﬂﬂ‘mﬂ?l%‘l“l’i]'lﬁﬁtﬂtluué‘llﬂﬂﬂ‘ﬂﬂl

Usenfaudrdsdesdriiens

- wilaveunTosiiofiiag - 85 IM3 1o nutulug
- madsunlasvesdasims e - B3 AYeIn s 4

- anududuvssdalasuiy -wwavosdathufion

- AINIANNATIA - PSRN

= P ) éd T

vHavaunseiiefiiey

= 3 P ot A P T o g0 a4 o W o

unmenisimelssnufiniesiieagids Ssaunsatunydseand lsusmduiug

= od & = 3 [ 2 M e 1 & @ ¥ g

FUAIANTOYUAMS U wATUATBIRTBINE dIBd1sres Tssnudmnusadauta vz ausy
1 Qr L £ i A <y o8 as
suduiudriians 18un TssnwanamnsunailFeldlumsniaiuy Bach 0190858q Agitator

1 ¥
uazaesnsouun iy Tssnugaamassufiminden199ei mixed ek uazclarifior

or LT ar ar o
AT INTT IV 0 1UNUITIE
) 34 3 wvo’o‘ﬁy ] o o e v o w o =4 yc{’f
019A3 M5 [ uiuiudd fe Wasndh 200 Youd/Su msthdmsudugnnsaunlay
* . ) 3 ¥V
"!mﬂ‘aﬂmmgfmm1"&5&‘&'@@inﬂ"luai‘lumﬁﬂszwaﬂﬁummms Aatlwsien aufuiuauyundl

' A B as o H & "o 1 o
siganduuia $9ius Operating cost YasauiuTuATId1as Yuadiudasimsldaudy

or o

A
£ E o og o s
- Sanududurenmiiug - 89151075 THam
~Sinasveunari - ianududuvewafiuidosnsfiseond
FY oo T o a 1 @ o o wr t o o 3
uA019a31m5 s uiuiudge msldawdusiudida swisendaninlunshnduanis
8
Tmidangs

4 ¥ Y9 o=y 1
malasilasvesdnsimslua mnudadhwesefiuazdnalszasy
o ar - [] - 1 4
lunsdinsasims lua anududurenniumsdinlensuminiSsudaedias s
3 L] LU VI - | ] [ ] ¢; = 1 ﬁ! vlsa' & A
Hu msldcwudivddiassmumnsaunhmg hdnfidliesmea ot i ld Wonans
3 [ 1 ' Qr ] ] g 4 Y i
nlasumlasednesiag s udlunfodeaiolmionn ldamduiugnetid Srawsadudnle

at 3

uifilimsifaeunilas

4. BPHWULN QAT
v k-
awduiudannsaldgaduiuazniu luanmwsewnauas i Fafumunsondsans

anraemIgaduld 2 viia Ao



2-8

Gas-adsorption carbon  TasunnsingnldlunsifaliuSqns iy msiidiazas
adunldlvi msusnfamSemsi llddunses
ar = ! o L) qd a4
Liquid-adsorption carbon  gathunl¥fuauendniedlfveunaruiqnt fdnvas
eld
a2 17U U4
FOUANANIEN I Gas-adsorption carbon l1AE Liquid-adsorption carbon fiDN13n3291
g 1 = L
WMNAYBIF (pore-size) ua i Gas-adsorption carbon i’lmﬂ‘nqﬂiug il micropore fio ftiayY
b
Tusa3 3-50 °A uenvniiendiagluzyl macropore fofriiodluaiag 1,000-50,000 °A waslugag
transition 33 57Aing 1ua19 50-1,000 °A udagiSina biinin
1 3 4
Taeva laludn Liquid-adsorption carbon ﬂzﬁﬁuﬁmwmﬁu Gas-adsorption carbon (#1923
¥
Wuwsrdesinninualuaini
. I . 3 to =1 k4 as 3 dy
Liquid-adsorption carbon fiaviua liifuifuiivg e lumseaduvessan feflmszanna
' v o deu . L. @ gy ar i i .. 1
UYBIDINUNUUUANN micropore UAY transition Aautld Tneis Tz eglugiig transition iudau
T 1 r =] 1 1 o 4§ 3 o o =
TngjuaTuyae micropore Afi hidousudi tfosnvinvuauniswangieg AuuazuIiningau
t as ry 9 U} w o et Yl g o 1 & af ar g
AN iu wiamesns s wiuliudn lAiSnansueusginaie I dmunsfiuanmms 4o
. 3 o = -ﬂ§ ot 1] a = L) 3
luaamm Liquid-adsorption carbon tfuszdeslimudenldingdu dafrod1avesTngiumant

¥ s
18un Bthoy drudnlud dyiita gl Tasdon

715190 2.2 HAAINISHINGHYBINNA T

Micropore 3-50 °A
Trasition 50-1000 °A

Macropore 1600-50000 °A

thdefiinademagadu
1. guwgil hgumgligensgaduizanas
] F ]
2. ANUAY MIgaduIziRAd I NNAURY
at 3 o/ o a4 &
3. wlavsszuviinadentigady wiu dgadudmildinnuaunialumsgn
2y 1 a o
Tunlafa 188 udeee: lifianuansalunseadu huraveunadild
s ar g 1ar cn o ar <
4. wwnvessyma sannsgadustusdiviamivesdigadurazaiuGly
1 b 9/
msuninszaivvesmad T lueynn

ar af

& 1 @
5. @YAYIN (Contaminate) Frowazauluseniremagadu



ar ¥ ar 4 n'a:i o ar Y

faanyarvessuiuHAnmfunIgadume

1 @ ar et Jh o oF as 3 o :q. ] o = af o

ownuiudn ¥ lumsgadumanineglugililansorumsunilumnz Beaud st
=1 = 9 o o o 2 =y o = g/
Walna GeulFlumsfhdanan levesasazawnindisuey nieganInTINyaannmy J9lF

3
lumsimdimanumeiy vennnifudldlunmsuenmawinlalasasvausenstniuuuy
MAUAIY (Fraction of Hydrocarbon Gases) ‘Iﬂﬂm"laiﬂim{muﬁﬁwm‘"’lwajﬂzgﬂﬂﬂcﬁ'ﬂ%
duiufud 148 dndufudfidudnds waunsohnduinlflmilglasmsszmownasiign
aadu13sanhl
o o @ o 9 as oA o & 1w
luszvumsqadufmasTasialyf wnerdessuanimmalawnia AonIgATIITIUDgHY
& e w o [ 2 e’: [ s a & o a T
ANTRITIMIARBUNTUNNTURINT WIoTMauazAI9ady Tnense Felumsianusei' vl
{ = ] o ) ¥ ar P

faanziigasugadniy UAUANHBITVBITTH NI gAdy ez Yuegiy junuvvesanziiye

aunaiiiuediann jiunues Adsorption Isotherms uajuihs 5w

Type 1 Type 2 Type 3 Type 4 Type 5

4
'
‘.
[
§
e
°
‘.
4

L

ST e . tetirs ttaaten. b 5 v s, 8 o e o

- lm

9]
2
9]
L.
w
)

'
1
]
+
f
+
L]
0
&
]
+
)
4
]
.
i
1
1
¢
4
]

Adsorption Isotherms
q"ﬂ‘:.,:‘“""h-'-—--—-nw-- Srn ¢ G e L o ot # Aoy

g1 2.5 3101909 Adsorption Isotherms

w1474 Isotherms vatssyufimsnaduiaiiu Monolayer 1wy n13gadhy
sonFuuumiueuuyiaii -183 °C
st 2 (Ju Isotherms vosszuufinsgadufaiiy Mutitayer ndsninda

1 as < 2 o a
Monolayer 1447 151 magaduuumTuouuudai 30 °C
<1 o o of o P ¥ ) ] @ A o u ow o
wwudt 3 Wuuuiviinavesfwiignaadusziiudinnn Aanuduledudrduiniin

o & A o ¥ o LY o & 7] i o ' o &
1?131'11!\3 Wﬁtﬂﬂmﬂiﬂ’iw‘lﬁ‘ﬂﬁ‘vﬁl\iﬁ@ﬂﬂ“ﬁﬂ‘ﬂﬂﬂﬂlcﬁ“ﬁuuiﬂu881’!’11?1’]133‘57:]14‘“@0?113ﬂ’.l‘l.ltmu Ninga

.3' ot -3 1 s o B mﬂ' (+]
uduTuanalu Monolayer viv 1y Tusfiugagaduuudaninat 20°C



2-10

o a4 ot

wwvit 4 dusvufideauylvnnnnd 2 Tasezda Multilayer fi18aSUnTafe lilog
capillaries g lifuuds unsqadulovhum Active carbon i 30°C

s 5 adefumsisauuvewnni 3 iy nsa‘i"ﬁmfmﬂﬂﬂcﬁ’uwmuﬁnﬁu@?
ii 100°C

Adsorption  Isotherms gnl4lumsdadulufonld Adsorbent W2l Tasdagusrevas
Adsorption Isotherms agTuuvufi 1 2 nie 4 ﬁzm'mmi@ﬂcﬁ’mfummsmmﬂﬁagﬂ@wf{mfmm
MUY (Carrier gas) usduiiunuuii 3 wie 5 asgaduveata iz aniioz 14 mae'ly

[} o3 1 o o ar - ¥ ar
Aueh waas iy hawssiudaunsamida lerewndunazes$inuld dauilimuszgaduly
Tid

2.1.8 aszuIumsHangufeiugd [41]
MInszduactivation) i 1dihs 2 35 msnszdumiand HAZAIINIZAUNIMENN
3 =t 9 g 1% o rgn gy ' &
1. manszdumandl dumanszdudions I¥mamdl msefitldmsnas fe
L4 a as = = = ar et
unaiounnnlsd TnunaFoudalie dinsdane’lsd nsaoaredn dludy ndnntsetsude

k0
MiwSon'la 2 uuu fe

A, annaumsndiuiagaulasase Tashowdirunsuatazsausn

a

o

iunzunsadeuldlduninafimnga s lduslumsmdiftes el ddamslEenlaudeld
ANTBU (pyrolysis) 13‘?4‘9143@1?:’1%’151&%1;5’3131&31sm“luﬁqmmﬁqq lildemad iedunaiun
anauenmnatioen ez I nitugasnaudoms i l9lse Tomidela/1d

v Manauesnifiagufirunsmsue sy Tanihdunieing Ty

1 o ar Y =2 3 g Y T AT & o fdat oo A
mumimﬁHﬂ‘lulﬁﬂwulﬂﬁﬁﬁﬂmuﬂﬂuLsﬂ?ﬂﬁt@]ﬂﬁﬁtﬂﬁﬂﬂﬂﬂﬁhﬁElﬂ‘n‘ﬁud

b

dwmsumsmisudwdiuduvuisnseinnudnnaeufiesduasdsznouiifaiy

AR TR TR R TR TTOE &

)

nsnsyqumsaiizdwaanisfianisuesasduaide lunszuums duiulesazuns
winfasin 18TsroudhelivSinaige

- szdunuiiinl gy Sagauitithas

- gungfif 1 lunsnszduedlugg 500 - 900 °c

- amnseduit o T lumsgaamnsiy fe Sudnaslsduazninloatiodn

= =, o ar o =
nanssdudiefednaslsd  Taulfmsazarededanelsdnmuiuingaulnaldan

]
L} [y

o o ¥ ° o P s o 4 o
ngagindszane 130 °c ndwnilwhlivhnsasue ludiigamgi 600 - 850 °c Falusedu

L

o oo o = o o v ¥
ganmAI Ty seAtlsdadszdniam lumniuer Sudnae lsdnduainldlny Wuedunn &1e



2-11

Uszininm maihddnaelsd nduinldlmi fideuduida seneuduilgmmsdanioude

wioslgnsal ldnslFednanlsd duminssquluszuzndSann

=y

minszdudasniaveaeln  nszvdumsnssdumaniilaeldnsavleariasniduas

o L ; o a
nsvdu wwlfgamgilunsnavdu firoudredrie 400-500°c Femsldnsaeanadniiu auisa
wunszuumsihndunnidimi Tavds 1dnsaveananiitinrudidige wuhngaufiu
= v o o delet s, =1 mdaf
ewsardaiiud wiuidnllseAnsnmd Tnessi

= = 1

L oy x:!::%’ 1 = ar o 3 ot «f
luniaszdudisIimuniiil vumvessndisninademsgaduinn sz l¥sasudalu
o f-’:{ =1 1 ar a}. ar as dy :d‘m
nsgadulaeulyl wadeanugvesnagadu Insiianuguesnsgadussulsfuanduian
ko o ] ¥
nenuavesn Ty wmstzRsluwewiiminohiiu dwiillussasiBomnninziinnguesmsga
Huinn
=] o 4
2. msasedumanaa i Wumsnszdudenmsldufamsvenleeonled srms nie
A = ‘ & o
Tow deldgamgiiluntsunnszdursudhagessinas 800-1,000 °C myrelohiill e doutiy
¥ or 1 s
lovihsousagdn(superheated stream) oldaisdunssaeqaaely it lnssatiamelis
ANYHLFNTU(porous)
ol B = s o= g oy 9 g7 = 4 o
punsalslumsndansdindadieiBnsnizduéromontn fs muwmuuunyu i
. o w o
dalszneuididgdail
14 1 1 o ”
- unaaduiia lov dhdnnnRenihiduse analfnaedh lovs
- fun3ed Uszneudas eusTyas wemesnyy Hingamaluavmesn vy
3 3¢ + g
-unadldanufou el loivinudunluduniouliuloviiigamagiqe
= =y o P 9 & 1 o
Taglumssdamnen azldfiuinans ned sazddosnalunmsduiiumsdestn ae
W { o e = = @ @ o
Tassafuvesmumnendesdinstsunlaoufmngaufufaafulumssdadudsiug
: & o o
A, anszqudiele dunsnszdunemeninedieniis hlneldlerh
= & e qgll ] o :’d o £ Gsy ar - S | 9 o Sy d‘ad%’
8397 Fangungiiaua 750 - 950 °C loihlsaunsarhufasenduniaciud Ugasnidaty
¥
%Lﬂuﬂﬁﬁ?ﬂ’t@ﬂﬂ']‘m%’ 81U (Endothermic Reaction) Aais
C+H,0 % H+CO-31K

¥
F=1

Taafina ln(mechanism) R3]
C+H,0 —3p C(H,0)
CHO)  —> H,+C0)
C(0) —® Co
CO+C0) ~™* (CO,+C
dnsit Ifmnmsnszqudanleni fimariueuszinadesas 97 - o8 uazdanafizalsial

P o = o P ot o ar Ld
nlasulas ildamnseasriiavediagilimhamduiudidnnandesanssend



2-12

3
= s £ A 'Y = 2
v. msnsvqudwerma dfasonillFeenduulunmmiudesndladduiiy
dgRTngarnadou wudu deauns
C+0, ——»  CO, -92.40 kJ

20+0, ~* 200, ~53.96 kJ

[=Y 3

msnszdudlserme desldemaiiiigamgligndi 800 °C sandinusinemsmdrih

_d o
o = ¥ o

Ed
Ugisnduninaisveu Sniteandinuazihldiivecd ng W ivRams gandseiiann

o P 7 I
a.manssduarearivon lavonlad 1Al l¥mamiven laoon lud
o o = =8 oo TG oa
dludeendlad FuihnlfAsmaeanudou Wudu dwaums
C+Co, —> CO, -38.2 kJ

=4 L] ey 4:?5) Qs 9 P Y o :; =2 g k2
g I8l §isnil desmsndsnuanudousindy Fmanszdudielo Sideeld

oy =y J 1 Qs o =y
gaungliqenn layldgamagiilszanm 800 - 1,100 °c Yusgfuingiu
dmFumsnszdualeitnisnienin g1 lumisgaduszuinnieesiuagiy
o ar asw
asnlssnauasil
Py =y e g g o = a oy o
L snsundveulgisowazanududuvesiesiinnesnd lad
2. aungivenlfnga

o = =) I o T
3 i;m’muawummmaaujmﬂumﬂﬂszﬂawma T

e P Y ey o = R £ Y
ATTNN 2.3 ﬁ.r:f‘ﬁUlﬂﬂvm@ﬂ‘ﬂﬂiﬁﬂ%@@ﬂi313'31—3ﬂ'ﬁﬂﬁﬁﬂ’]ur—]lﬂdu@Iﬂﬂﬂ’]iﬂﬁgﬂum'Nﬂ'lﬂﬂ'!W

uaznsal [6]

@ a o [
- TRawfmfudigwsuauaidn

wliinsgadulaa - ¥erq gulnsal venn fian
deq &l o 1 o) ar
AN - ligiensmdiande bithudunse | mmzmizes
- dunulumsndad

=

* @ w o 1
- lRawimiudfitignguriialug

a4’

<! 1 1t = 4 ¥ 9 = ¥
a1y - FEAIN 8 ”lnqqmﬂ“lummﬂﬁm - UENHANANA NADUFAS I WU

- Quyulunswinga




2-13

ar Qe ] e ar &
2.1.9 M3 TaauiAve o 1ufiue
msfaauidvesduduiudiildlasnisdanuansalunisgadaionisven
. . A 1 - 1 .
(Adsorptive Capacity) #q'1Atin5 14 adsorbate ﬁﬁmmvi’fu%msuﬂmm 1dun Phenol ,Tannin
. w o dgw d e o
Jodine i8¢ Molasses N159A9Y Phenol iudwilaiannuannvesmiveulumsdiasauas
n' o @ . 3 o & ot ar = =L o
aaumell 1unIgAFY Tannin MTusyiifannuawnlumsgaduasdssnoudunidly
oy o oA as ar . = 1 ‘:
iiianamsniilosvesfiadn msgady lodine Uag Molasses duaasldmiunaiuoudild
dluamfuiug1d
& A o v o a ° P PPNy R | a =t i
wuiraihuihisdhwmivlunshmusaussouzvesmsveuiilifufifind iz g dinioe
2 = o & ot a oa qf ar é’ o e a
iy m¥e ) wiidansedannuannsaluniseeaaiiguwlidre asdafiuiisuwzaes
4 o g} = ol o o 9 oo oar o
arsvouit ld lasnsnnfSue lulasnuiignasuougaiiuly 35saaussauzvoimiveusn
sz 1ldlaemsda lodine Number (sinisgadiulalefiu) n5e Molasses Number (mmsgad
& o v A da
Molasses) Fadimlnd@asduuffmivey
b A o o o o
lodine Number ierastiaussaugyssmiveulumsiidaaishii luagavmnain (1ina
Tneyndt 10°A)
Molasses Number iasdaussauzvasmsvonlunsmidamsifilumgavinaing

(ualnaind 28°A)

2.1.10 manaaavaniavesm i [42]

& ¥ w o e R 3 ki ar 4 1

esninduiuiuan 4 lugaamnssuiu gnldlunisaaduunsdeoniiaisdreguinuneg

3 14

TitnzdluvsavamTeiie fafunsageumnsauiurnmveansnagen ldvavua 3 58
¥ ar =
A0 Ae

L MINATouEuLANLg Tl {General Properties of Activated Carbon Test)

2. nmsnagovautaa e pheatunsthewdniug Widnutvveaunas Liquid
Adsorption Test)

aren 1 == Qs o 1 e bd [V ]
3. anegsumniRnrdeiumnha s I iFaudumes (Gas

Adsorption Test)

2.1.10.1 manaaovaniiang il

-4 1 Qi o 0‘} & e
mageuilvzilumsnameududuiudluanmiion T Flihesdouluan s

v
Fl

o o -] a ar e o et o4
VBHHAINIINTFANTY VT UTVUANIENATO VAL IFTNATD LAY

4
- NUFY



2-14

=Y

T ¥ 1 '
Fahmifndwdiuiud 2 g oudigamgdl 110 °c dunat 3 $2Tue Ydesldidulundom
2

o b4 & :J ar o Af 9 o o
BT LAIHITIUN mmmmmwxﬂmﬂﬂax AU

> [l

1 hvnfivnie 1y
AVINU (%) =i X100 oo (0
g
- anruiTlIng

1 @ o o4 4 LT & i e
MOTUANUUATIVUNTIY reservoir funnel FaTinTosiloduidae Tany eldgufuiug
] ¥
NI VBNAIT ﬁa"lﬂé}’aﬁ1ﬁ1wﬁmmzﬁm'smﬂo’mwmuuuﬂﬂﬂgmﬂqeﬁ

»

vidnusamiveu
10000

ANuMUulsIng () = X (% H0WAY) ... @)

- anmda

Fahmina mfusiud 50 g 114 Hardness testing pan Woudlsgnusavuiadurng
guinanantaiiuas 34 1 sdas 15 @M 90 Hardness testing pan ¥8U1U pan HaZHAULY Sieve
nléudTad iudunTosd1fi5enh Ro-Tap shaker o findendafuilimat 30 uaf ndann
€Hﬂ3UQﬂUﬂﬁﬂﬂﬂ1ﬁﬂuﬂ AsumwauiNTuAlY Sieve YW1 20 mesh 5845UR bottom pan

o o"cial 1

n ] o 4 [l o . i 3’ @ 1 as
uaz sieve a1 wiouduadudunsouvdt Wunar 3 i Fuwinvessusuius g eduy

L)

Sieve U11A 20 mesh A48 Hardness Number i douas

21102 avsnameumaRmRasfus st T e was

arsnasreuiifumsnadendn swduiudinga fumnsfogi I 9o
wpunamie i msmﬁauﬁ?’mﬂumsmdmﬁ'uﬁuﬁ"lﬂmﬁanmmﬂﬁamzmsg}ﬂﬂﬁummmm
Fannnamsuanssludes§iims swuenldiioo awfuiudailathugadganiuldniely
qa ldnaves Tanilszaa wididaamsmaw e i mns e fudaia dwmiunsnagey uas
FENINATDUYDA liquid adsorption At el

1. AINATeNTHoN (Dye test)

anududuvssmsma il lunsnaaeutiy1duans Bluated 3.4 Sufluaiss

@ 1 L

] & ]
awTinayassuduiudnld mavagevmsazmuiulsznoudrdden fnnuduededs
Ed
tzAuEsAUINIaUaeIn T nadel lheiugndewaziniug fmsunsnaney Sl
. ¥
1) Mwaagdsugvunn 200 ml fivensazats 100 m astuwaagilang wlonsudaimin

¥ ar | é L
aufuiud Feaunsoqadagnazats 50-99%



2-15

a 1 n'/ ] =, o & ar a = 1
2) dhimavdn dhura 1 §9Tu igangd 25 °c Fedanmsgadudazdunnlugas 10

Wiusn udnzdnaaTesandenin 1 92 Tussu 'l

<4 =y 1

3) nsoslinaniigald iuntzaiwnses vuaduiiugudnaie 15 cm niateu

& & Y9 o . A o o 4
(N3La 1Y Whatman (U835 5) ﬁﬂiuﬂﬁ?ﬂ"}ﬁ’ﬂ'ﬁlﬁlﬂﬁﬂﬂﬂﬂ? suction 1Wﬁ)1ﬁﬂ1‘§ﬂ'§'€)\ﬁlﬂl‘i’]ﬂ\ﬂlu

ba

. 3 )
4) wiharsinsed Wity deufiswinsmanududuved doyaiidnnald
wgnlFluoasda 7:1

QI o4 = 1 & é A i st 3
duiiAvesnsgaduiiviemiagmeiinisnadey Suslinuldsunalas dafums

¥
nagavufasATIf ol mAWTHAL INRBIND
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Water | Methylene Blue 0.08 - 0.15-0.50
Water | Malachite Green 0.91 - 0.10-0.50
Water Alizarin Red 0.73 Buffered to pH 6.2 0.10-0.50
Water Ponceau Red 1.09 Buffered to pH 7.0 0.02-1.00
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Ethanol | Malachite Green 0.43 1 0.60-8.00
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3.2.1.5 MIANYIAIATIUOUAINS (AINAIFIM ASTM D 5834)
14 ar
masyaunsdadiumis s soazvownMuFy 8 nazessHmy

Fi
#nosnan 100 dau duiudniueunsiagnserldoingas

a
Fixed carbon (30882 1At M) = 100 — (A+ VM AM) wevereeeeeeses s k8)
we A = Foeazin
VM = YosazilSutnaissvime
o A
M = Founzanuiu

3.2.1.6 maanmmnsgadu lelefiu (maunnasgi AWWA B 604)
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3) anazmenasguls@enddslodama 0.1 £ 0.001 N (normal, N)
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Abstract:

This paper was to found the optimum condition of activated
carbon production from Mass Product; durian peel and ifamarind
shell.ln the experiment, combustion of the Mass Product at 500°C
to 700°C in the comhustion chamber to produced the charcoal.
The preparation process consisted of superheat steam at 80 kPa
impregnation 30 minutes. Carbonization femperalure, % yield
(ASTM D 1087) Moisture (ASTM D 2867}, Ash (ASTM D 2868) ,
Volatile carbon matters (ASTM D 5832), Fixed carbon (ASTM D
5834) and Adsorption of iodine number (AWWA B 604) were
analyzed by Standard Activated carbon. It was found that 700 °C
the activated carbon is highest of the iodine number. The iodine
number of Activated carbon from durian peel was higher than
activated carbon from tamarind shell, There were 719.05 mglg
and 287.85 687 mglg. The durian peel activated carbon has
24.79 % yield, 3.22 % moisture, 0.98 % ash, 4.19 % Volatile
matters and 91,61 % fixed carbon. The tamarind shell activated
carbon has 19.62 % vield, 3.24 % moisture, 0.09 % ash, 4.03 %
Volatile matters and 92.84 % fixed carbon.

Keyword: Waste Agricultural, Activated Carbon, Physicat -
‘ Chemical Property
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