= O r o o 15
ﬂ'liNﬁﬂ'I"I'I‘I-lﬂNlJ‘HﬂEI'PIII.TH1!'Iﬂﬂﬂllﬂﬂﬂi11‘l’ﬂﬁ1ﬂﬂ1ﬂi$ﬂ1ﬂmﬁ TATR

3
%Y

\

12
(D

A

«
(&4

o

s
- ) &

I

FONUUINBUSNNT )
aﬂ@m&ﬂﬂﬂﬁfwn%]m1ﬁﬂaﬂ

= e 1 = = e =
awin malulaBivomas  madsuaiimaiia
AR INOIIAAT POALNTAIHIINGIY
Umsdinu 2551

ry o
AvAnsusapranI i INeIde



PRODUCTION OF EXTRUDED ACTIVATED CARBON

FROM ANTHRACITE POWDER WITH MOLASSES BINDER

Mr. Kasit Laemthongmongkol

A Thesis Submitted in Pactial Fulfillment of the Requirements
for the Degree of Master of Science Program in Fuel Technology
Department of Chemical Technology
Faculty of Science
Chulalongkorn University
Academic Year 2008

Copyright of Chulalongkorn University



e - Y 4
wadaInurinusg

Ty

I

nsHARSUAMTUABAIIINHAEUNT leAd oA se ey
»

SRGLRLAT

WIWAHA LHAUNBANIND

X &
ma 1w Tatiyemas

p1IIINYInu TN tinuTuan  TearnaAI 19150 A5 53NN INamua

Ld
- - w ' - = . w i o4
AarInmmans geInInsaiuMInede oylA i Anoinusaduiidudunia

vesnisAnuImuMangasUIgaurniudia

"‘"\? ?‘ auuAnurInnmand

rrrrrrrrrrrrrrrrr

(PAATINTE AT. NI WIIHUBNTD)

AMENTTUMIATOUINUIINUT

o o - W
(39IFANT 19150 AT TITNY INAAUA)

B Chs ok R AP NITUNI

i Fryy ¢
(A¥I0mans 19158 A3 ¥ HATALIMLN)

....................................................... ATFUMINILUBNUHITINGIAY

- o
(019130 AT.1¥Y5 Hauun)



NHA UHANNBINAAD : NMIHARMIUATUABAIMIINHInBUNS TedRIuA ) se ey
¥

nInuIRIn  (PRODUCTION OF EXTRUDED ACTIVATED CARBON FROM

ANTHRACITE POWDER WITH MOLASSES BINDER.) 8.3 ny 1 inoiiwusuan s,

o
AT, BIINY INARTUA, 102 Wi,

L I T

muAuiuAriadauiaglnsanszuen vumduriugudnala 10 fadwas 012 20
- M - & i - .ﬂ.‘ Aam w W o
iadwas yiomswan laonszuaumsnszguine Idamdadeuiinundrdudalunisgaguuin
- o M s T ur =4
Ngalavgalssasnnanerhamiuiuan 14 lWhbmsgasuunauaniiznnnszuiumsma

¥
ndia199) 19U lalasiouaaldd nas mivenlaeenled Tunisfnuitiisngyiimsvimuinms
oy ] W ) [ [ ! o
HaRGIMNIuANINAInIMIeuNs 1 T TaolFmmbmadiudnlszenu uasimsdnuie
i e L J - 1 Lo i . oy
gunmyeanuiuiudAnHaav ldTanhiniidasn mnuudas adana uazguanialy
nmisgaty Aulsiiimsnaaeslssney ldae vansznuves gungil a1 uaz YSuaves
# i [] - Y -' L) :
Anlszaunmimibiania G ualiud luuaaznag aumniuan 18 i limsmaaeui
migaguvesleTedudnilumsnszquitlinisgadu lalodudaiigade msldmlszau
mmbmaituSuudesa: 20 Tnoimin gungiilumsnszdun sso esmeadomiuna
& w £ A - [ P vl e ar

2 ¥21ua sanimisilou levirh 10 Haddaasaoudl wohl 1dez 18 MunAIN gRdU 671 M1519
wAIABNIY Migadu le leAuT 843 iadnfudoniy mmsgadummiauug 299 findiniude
i AU IiuENaT 0,85 nTudognANIAUAIAS ANUAUYBINIINANY 117.98
HIAUABAITIITURNAT ATTUNUABISIYATA 35 Shore D uazmIAIsgyaaIovaziingg

et =‘ -
nszquegi 74.55 Tasimin

AIATE Ve AR, muﬁa-‘mﬁﬁn....!11:‘.?1...1.','?Q}fk}.f?.-léa..{m
- -# - - A - a Y ¢ a r 'I
TVI......nA Tu Tabi¥omd......... awile¥e o.M SN I INOINUENEN. 25 e,

SN e 2550



## 5072586723 : MAJOR FUEL TECHNOLOGY
KEYWORDS: EXTRUDED ACTIVATED CARBON/ MOLASSES BINDER/ PHYSICAL
ACTIVATION

KASIT LAEMTHONGMONGKOL : PRODUCTION OF EXTRUDED ACTIVATED

CARBON FROM ANTHRACITE POWDER WITH MOLASSES BINDER

THESIS ADVISOR : ASSOC. PROF. THARAPONG VITIDSANT, 102 pp.

Extruded activated carbon, cylindrical shaped activated carbon with diameters 10 mm. and
20 mm. length, was produced by activation process to produce a very high surface area coal briquette
that use for adsorption of polluted gases from chemical processes, such as H,S and CO,. The studies
are developed a capability for the production of activated carbon from anthracite powder by using
molasses as a binder. Studies on qualities of extruded activated carbon from anthracite powder show
there are several factors affeet mechanical strength and adsorption properties. The effects of
temperature, time and quantity of molasses on the characteristics of activated carbon were
investigated by iodine adsorption. The optimum adsorption was achieved with following conditions
10 ml/min of steam feeding and activation temperature of 850°C with holding 2 hours. The surface
area adsorption is 671 m'g optimum iodine and methylene blue adsorption were 843 mg g ' and 299
mgg, respectively. Bulk density is 0.85 g cm . The stress of EAC is 117.98 N em”, and hardness is

35 Shore D. Weight loss during activation process is 74.55%wt.
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1.  Solvent Recovery.
2. Removal of Mercury from Hydrogen in mercury alkali.
3.  Removal of Mercury from effluents of alkali industry.
4. Decoiling of hot condenses.
5. Dechlorination of Bottling Plant Process Water.
6. Removal of pesticides from waste water.
7. Removal of organic from waste water.
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9.  Protection of Ion Exchange resin ( Both cation and anion)
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11. As the catalyst carrier.
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13. Dechlorination of process water prior to lon Exchange resin.
14. GoldRecovery
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Nutrients in
Blackstrap Molasses

2,80 tsp (13,67 grans) # Daily Value
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«

manganese

copper

iron

calcium

potassium

magnesium

vitamin B6 (pyridoxine)
selenium

Calories (32)
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(M http://mom.exchange.ph/2007/11/22/blackstrap-molasses-wonder-food)
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2. FunfSuafesazaisszme " (Volatile matter, VM)
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Weight loss, % = [(A — B)/A] x 100
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3. aud

C = Weight loss, %
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D = 398a8UD3INNYU
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Ash=[(A-B)/C] x 100
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4. AMSUPUA (Fixed carbon, FC)
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NMANUIN A.

ada d v ' A v v o d
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a J ] a 1 [ 4
AATIZHANURUMUWFIUTINATUOIDIUANLUA (Bulk density, BD) A1W35 ASTM D
[11]
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MANUIN 4.
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& = Y 9

AAN1 1.0 ¥a. 9919 0U 100 WA, ANUUNIY = 0.00030 UN./UA.
& = Y 9
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o A Aa A
- 'Jﬂﬂ’]fnﬁﬂﬂﬂaullﬁ\iﬂuﬂﬁ'lllﬂ'nﬂau 663 u’IIULﬁJﬂﬁ

ANTAANAULLE (Methylene blue adsorption, MB) (Raaniuasniu) muialden

MB (mg/g) = [0.3000A/D] — [ABC/100Dtan0]
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B = f1N13QAnauuas

C = MAINVDINITIIDD = 200 (WD 400)
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d‘ g o [ ' ~Aq ya o =
M1319N 2.1 umuﬂﬂszmmmmmamm“lmmsww"laia@umu ASTM D 4607-86

E C=0.01 | C=0.02 | C=0.03 E C=0.01] C=002 | C=0.03
300 3.766 3.300 2.835 1550 0.729 0.639 0.549
350 3.228 2.829 2.430 1600 0.706 0.619 0.531
400 2.824 2.475 2.126 1650 0.684 0.600 0.515
450 2.510 2.200 1.890 1700 0.664 0.582 0.500
500 2.259 1.980 1.701 1750 0.645 0.566 0.486
550 2.054 1.800 1.546 1800 0.628 0.550 0.472
600 1.883 1.650 1.417 1850 0.610 0.535 0.460
650 1.738 1.523 1.308 1900 0.594 0.521 0.447
700 1.614 1.414 1.215 1950 0.579 0.508 0.436
750 1.506 1.320 1.134 2000 0.565 0.495 0.425
800 1.412 1.237 1.063 2050 0.551 0.483 0.415
850 1.329 1.164 1.000 2100 0.538 0.471 0.405
900 1.255 1.100 0.945 2150 0.525 0.460 0.396
950 1.189 1.042 0.895 2200 0.513 0.450 0.388
1000 1.130 0.990 0.850 2250 0.502 0.440 0.378
1050 1.076 0.943 0.810 2300 0.491 0.430 0.370
1100 1.027 0.900 0.773 2350 0.481 0.421 0.362
1150 0.982 0.861 0.739 2400 0.471 0.412 0.354
1200 0.941 0.825 0.709 2450 0.461 0.404 0.347
1250 0.904 0.792 0.680 2500 0.452 0.396 0.340
1300 0.869 0.761 0.654 2550 0.443 0.388 0.333
1350 0.837 0.733 0.630 2600 0.434 0.381 0.327
1400 0.807 0.707 0.607 2650 0.426 0.374 0.321
1450 0.779 0.683 0.586 2700 0.418 0.367 0.315
1500 0.753 0.666 0.567 2750 0.411 0.360 0.309
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Y =0.3228X +3.475

e X = log veanNuduTumas (log C)
Y= Lasllulﬂi’é]au(lodine Number)
aznmMInaaeezld ¢ = 0.02 Fafuee g
Y =(0.3228 x 10g(0.02)) + 3.475 = 843
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