CHAPTER 11

LITERATURE REVIEW

2.1 Preparation of Activated Carbon

Hsisheng Teng,dui-An | #§u, and Chien-To Hsieh (1996)

prepared activated €aFbO e¢ Ausiralian bffiminous coals by using physical

activation, which cfiS] . V. \‘,{ by activation in CO..
Experimental resultsaf€vg the o%ygen conte (of the coal has a great influence

on the behavior durig§ e rties of the products. The coal

with a higher O/C atgifiig has-a foWet pe mperature for volatile evolution

during carbonization and igabie a char with a higher surface area. The
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gaseous environngt in carbonization has little eff
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surface areﬁ iﬁ gﬁlkﬁeﬁ(ﬁ ifﬂﬁyi ﬂd ﬁtivated carbons. For the

same coal RfECursor, the average pore er of the activated carbon increases as
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B.Serrano-Talavera, M.J. Munoz-Guillena, A. Linares-Solano, and C.

t on the development of the

Salinas-Martinez de lecea (1997) submitted Spanish anthracite into a two-stage
activation process to explore its use as an activated carbon precursor and effect of

preoxidation treatment on the resulting activated carbons. Several oxidation



treatments, with two oxidizing agents (air and nitric acid), have been studied. The
results showed that activated carbon prepared from preoxidized chars, using CO; or
steam, present much larger porous development than the activated carbon coming
from the original coal. Because preoxidation treatments performed in air and HNO;

increase the oxygen content of the,sample in the following order: air 4h < air 8h <

4M HNO; << 15M HNO: S OXYSE pt affects the porosity of the resulting
activated carbon: the higheirthe ben me higher the char porosity. The
porosity of the char to be liesimai parameter for the activation

esulting activated carbon is

J. Sun, T.A. B . Lehmann (1997) produced

activated carbon for natu -‘-:'.“‘;;i 1012 om scrap tires and Illinois coals by

physical activatien with steam or * hegnmical activation with KOH,

H:PO,, or ZnClydVy/V; values of B
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coal-derived carbcE because of their lower bulk d ’ sities. Compared with coal
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and H. Yasuda (1997) attempted to prepare mesoporous activated carbon by steam

were lower than those of

activation of a mixture of coal and metal acetylacetonate at 900°C. The results
showed that the porosity of activated carbon was influenced more by the type of

acetylacetonate than by the rank of the coal. The activated carbon obtained from



TiO(acac), had high mesoporosity even at an early stage of activation as evaluated
by the BET and BJH analysis. They believed that the formation of mesoporosity in
the activated carbon was closely related to the migration of T10, from the carbon

matrix [17].

Hsisheng Teng and NS ¥ 1998) prepared activated carbon by

i oA 1 coals. The preparation process
consisted of zinc- ona yed by carbonization in nitrogen.
Experimental res € / atd \ hing process following the
carbonization with high-porosity carbons. Surface
area, pore volume, afid 3 Y er of thewesulting carbons increase with

<radnd \ '\
the carbonization temaper, 04 el '\"‘t 500 °C and then begin to decrease.
The maximum values of s&

pore volume are larger for the carbon

e garlier findings from physical

prepared from
activation with ‘€O: £ ‘ increase in particle size of

M

coal precursor leads to a reduction in perosity of the* esulting carbons. The duration

of the caﬂnﬁiﬁ ﬁ%ﬁw\%ﬁwﬂqtﬂ ﬁulting carbons, and the

influence va'xes with the actlvatkon temperature

Daulan C. Lyubchick SB, Rouzaud JN, Beguin F. (1998) produced
activated carbon from La Mure (France) anthracite by HCIO; chemical
modification prior to physical gasification with CO,. From the results, the main

effect of the chemical pretreatment is to reduce the time of physical activation. This



reduction can be attributed to the creation of numerous channels in the anthracite
macro texture during chemical pretreatment. The accessibility of the inner surface
of the anthracite to CO, was increased, and was responsible for deep gasification of

the anthracite. Finally, physical activation after chemical pretreatment led mainly to

ant amount of mesoporosity.

zufakagawa and T. Suzuki (1999)

carbonized refuse der RIDE). produ om municipal solid wastes by

a microporous carbon with a signi
S. Nagano, H

partial combustion )E (cCRDF) with steam. Since the

molecular sizes abmitio MO (molecular orbital)

calculation were relafively fhe's cs ‘of aetivated carbons were necessary
for adsorption of dio sated carbon that was treated by

HNO; prior to the ore mesopore volumes than the

commercial actiyated on arid shoul we for adsorption of dioxins.
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|'|
and '8 . Nagano (1999) proposed a

novel prﬂeﬂﬁ J‘itﬂ Ejﬂa%" wﬁml ﬂ ﬁvelop ecporo= ot

activated cAtbons prepared from plastlc button wastes and PET wastes The results
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mesopores When each waste was mixed with calcium salt and underwater

H. Tamon,m, Nakagawa, T. Suzuki,

carbonization, pretreatment with nitric acid, and activation by steam, the obtained

activated carbons had higher mesoporosity than the commercial activated carbon.



H. Tamai, T. Yoshida, M. Sasaki, and H. Yasuda (1999) investigated
the adsorption of acid dyes, direct dyes, and basic dyes on a highly mesoporous
activated carbon fiber in terms of size of dye molecules, and pore size and surface
charge of the activated carbon fiber. They showed that the adsorption of dyes on

activated carbon fiber can vary gr

ly by charging the pore size and surface charge

of activated carbon fiber.

They analyzed th forent preparation’wariables on the final porous

ate, carbonization temperature and

at the nitrogen flow rate has a

very important effect ‘On {8 ent. They found that an increase in

nitrogen flow rate provided a increase ieropgre volume and BET surface

-
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area of obtained 4 Heiers studied, the main factor

affecting the ﬁnalﬂ

The highﬂuﬂﬁﬁwﬁtgrﬂ %J Wegl\trmre size distribution. The

prepared a@fivated carbon from, anthracite in a single stage pyrolysis process is

¢
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rous texture of the activated ca "J on 1s the KOH/anthracite ratio.

M.A. Lillo-Rodenas, D. Lozano-Castello, D. Cazorla-Amoros, A.
Linares-Solano (2001) analyzed the development of porosity of anthracite by

chemical activation with NaOH. They studied experimental variables in preparation
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method: activating agent/coal ratio, drying process, method of mixing of the
activating agent and coal, nitrogen flow rate during pyrolysis and mineral matter
content of coal. The results obtained show the importance of the activating agent to

coal ratio and the flow of gas during carbonization on the development of porosity.

In addition, it shows that chemical activation with NaOH 1s successfully used to

which is a very eas epdiation method ienders the best results. Although

impregnation produgés orosity, activated carbons with

high micropore vol uch simpler method.
Yong Zou and

d activated carbon from Chinese

coals by chemical activa f ith potassium hydroxide. Activated

carbon with T 1 der .of 2400 m?/g, substantial

microporosity 4 : G f */g, and methylene blue
adsorption capac1yof over 440 mg/g. was obtained: “]
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2.2 Supercriticaliivater and Hydr othel mal Tr eatment
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regeneration activated carbon based on thermal desorption with liquid water under
subcritical conditions (300°C and 120 atm) was proposed. The method was assayed
with three types of activated carbons exhausted with phenols (phenol and 4-

nitrophenol), textile dyes (Sirius red C.I.: 29080 and orange II C.I.: 15510) and
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pesticides (carbofuran and atrazine). In all case, total recovery of the adsorption
capacity was achieved, even after seven regerations. The mechanism and factors
involved in regeneration were investigated using the TOD technique in liquid phase.
The differences and advantages of this procedure as compared with others, such as

thermal regeneration or regeneration with supercrmcal CO: are discussed.

@999) conducted the regeneration

esorptlon with water at 320°C

F. Salvadox

of three commercial d

and 150atm. In th NG -~ stigated. The efficiency of this

procedure was evalué : sthe \ \.\’». amount of substance retained
in successive cycle 10M-LES ; \ efficiency of the treatment was

found to be very c cted with the adsorption of two

compounds differing ar sizes: phenol and an azo dye (direct

red 79). In all te C s a slight in > a rptive power was observed

4
';j
rbons exhausted with phenol shéwed the greatest difficulty in

regeneratiﬁbﬁﬁ;:j ﬂiﬂﬂ%ﬂbﬂﬂﬂﬁadsorhed‘ The effect of

the treatmeritlon the textural and ‘chemlcal characterlstlcs of the‘Jngmal carbons was
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scanmng electron microscopy and acid-base titration. The alterations found were not

with respect to the cleaning or opening of
g

closed pores. Th‘eﬂ

very significant, except for a slight increase in the true density, total pore volume

and the acidity of the treated carbons.
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J. Rivera-Utrilla, M.A. Ferro-Garcia, I. Bautista-Toledo, C. Sanchez-
Jimemez, F. Salvador, M.D. Merchan (2003) studied the regeneration of three
activated carbons exhausted with orrho-chlorophenol. The regeneration process was
carried out using liquid water at 623 K and 150 atm in the absence of oxygen. The

efficiency of this procedure was analyzed by determining the rate and amount of

ortho-chlorophenol adso \ dsorption-regeneration cycles. The

present procedure showed _ eé than that reported for chemical

and/or thermal rege( ; 1on on the adsorption kinetics,

e carbon were investigated. The
increase in adsorpti - carbon compared with that of that

of the original carb ‘. ening of porosity during the

Udo Armbrusters Am adre Krepel (2001) studied the

&djum for the partial oxidation

potential of @;‘

of propane to oﬂen-functlon 1Sed yrocarbonm(oxygenates) in temperature

range 633 ﬁﬂﬂﬁeﬂ quﬂgwxg}]tﬂ hjtch and continuous runs

with synthetj¢ air as oxidant. In addmon expenments with catalysts (Carulite 300,
M@W@fﬂnﬁﬂoﬁ)m m ﬂ Q@%E}'}.ﬂ E\}'ere also studied
to p1ov1de information about behavior of oxidic materials at hydrothermal
conditions. The influence of reaction parameters like temperature, pressure, density,
residence time and feed composition on conversion and selectivities was examined.

Transition of reaction mixture from sub- to supercritical region shows significant
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influence on propane and oxygen conversion rates, due to homogenization of
reaction mixture and improved mass transfer. Influence of catalyst materials is
comparatively small. Total sum of oxygenates selectivities reached 15% at 90%

propane conversion and methanol was the mainly formed oxygenate.

Jeffrey T. Henrikson, Phi lyfize (2003) conducted supercritical water

oxidation experiments in"a~tubulaj o@t 420-465°C and 141-241 bar.
Phenol was the orgam/' \\\\\ nd a helium (1/3 by mol)-water

0.the reaction medium permitted
iem pressure independently. By
decoupling the wat J\pressure, it was shown that the
rate of phenol disap 8 vater oxidation is influenced by
the water concentration” angfsatth ~~‘~_ pressure. The experiments consistently
revealed that adding heliting; and- thér ing the water concentration at the
fixed system '}'_7 IF‘-‘ In addition, experiments
showed that loweEg the water concentration using«pure water as the solvent also

increased ﬁ uE] Gj“ﬂ EJ Wﬁsw ﬁgTﬂzﬁdllutlon with helium or

others inert@ases maybe a new way to control supercntlcal water oxidation reaction

fa@‘lmﬂﬁﬂimmﬂﬂﬂﬂ']ﬂﬂ
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2.3 Adsorption of an organic dye

H. Tamon, T. Saito, M. Kishimura, M. Okazaki, and R. Toei (1990) applied
ethanol regeneration to spent activated carbon that adsorbed an organic compound in
aqueous solutions. High regeneration efficiency was achieved except for aromatic

compounds substituted by ele dogating groups such as —NH», -OH, and —

OCHs. They also studiedtt I gCaetaiion of carbon which adsorbed phenol

pacity of phenol on the regenerated

carbon fell to 80% of#hz Jin carbonatierfive regeneration cycles [27].

of powered activated carbon
(PAC) on the remo nj <o d (COD) and a disperse dye, Red
60. The result revealed 7 hedl” Ol ' fémoval efficiency increased with decreasing
particle mesh size. It was fol at th ilayer BET isotherm fit the adsorption

data better than thé monolaye: undlich and Langs dis isotherms [28].

M. Sankar, E Sekaran, S. dulla, and T. Jrl amasami (1999) studied the
removal c? W using Rice Bran-based
Activated ﬂ.ﬂnﬂﬁ ﬁ ey reported ga’! the molecular weight of the dye

*@‘W"I‘ﬁ"ﬁsﬁwaﬂd RGP B 1 o
effe s on the rate of adsorption, in contrast, the initial concentration of dye
chemicals, pH of the dye solution, and temperature of adsorption showed a negative

impact on adsorption. It was concluded that the adsorption phenomenon is a

physical process, so that regeneration of the adsorbent becomes easier [32].
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C. Hsieh and H. Teng (2000) conducted the liquid-phase adsorption of phenol,
1odine and tannic acid on commercial grade granular activated carbons and fabric
activated carbon. On the basis of the adsorption isotherms and the analysis using the

Langmuir and the Dubinin-Radushdevich models; they elucidated that the

adsorption capacity of carbons with similar surface areas and micropore volumes

AULINENINYINg
AR TN TN



	Chapter II Literature Review
	2.1 Preparation of Activated Carbon
	2.2 Supercritical Water and Hydrothermal Treatment
	2.3 Adsorption If An Organic Dye


