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Water Treatment System
by Charcoal
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Hideki Tatsumoto
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1/38BEXU1/3~1/40FMIcsd -1,

Tabie 1. Characteristics of charcoal

prepared

raw material A B G D E
pH 98 86 95 91t 93
Methylenblue 182 205 193 176 185
adsorption (mg/ g )
lodine 426 399 282 302 277
adsorption(ng/ g )
Surface area 278 236 251 258 245

(nf/g)
A : Nara-oak, B : Kashi-oak,
C : Ubamekashi-oak, D : Pine,

E : Sugi-cedar
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AR B O T, P RS RS W
A EME2 A CHELERNELS, —Hicr
Freundlich #F@E%#H LA =KkC''" (9 : BiFht,
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ARt s, ToHLE L TkAMRAKEL
BEEffoREREIAKE, 1/ nofii30.1~0.5
DEEREBFINPTL, 1/n>2TcERFashiz L
Webhbh, thooflixbiicLTHBELTV S,
Wi, Tablel OKROMME & HRYMHE (¥H, A
M, 7o+ M, MM, Yo Hho—-2R, 7/ —
W, 78, FFvLuXvsEr2A07+ 784 b
94 (DBS)) LDFIcH I+ 5 Freundlich XD k
L1/ ntoi#8MMLELbD%Table2 K d. A
% Table2 3HBYW O Y MWK 100mg/ ¢ 7k % 50nf
R L EREMLLLEOfiTH R, Chick
Z2LARMOBAR, TROEKELHIC LIS
TKkOBRNSSBZHEICH D F - HRERTE YN
DOREVEOHEDEHOBRGRBE L LM H
BEVABE, Yalli, 72/ —LIBBRFIHLPT U
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Table2 . The values of 1/n and k of Freundlich isotherm equation

Charcoal

Organic Substances A B e D E

k 1/n k 1/n k 1/n k 1/n k 1/n
Formic acid 51.56| 043| 380( 049| 414| 048| 36.7| 0.62| 282 0.53
Acetic acid 40.2| 053 387.2| 048| 40.2| 052 289| 071| 263| 047
Propionic acid 426| 046| 369| 042| 39.1| 055| 302( 056| 244 049
Butyric acid 393| 038| 312 042| 375| 061| 31.4| 059| 256| 0.51
Sucrose 41.2| 083 40.6| 045| 389 | 051| 35.2| 0.48| 30.8| 045
Phenol 38.9| 047 346| 044) 330| 057| 226| 0.55| 349| 049
Fumic acid 126 0.71 156| 067| 16.2| 052| 154 047 13.8( 0.72
DBS * 289| 068| 30.3| 0.55| 31.6( 049 29.2( 062| 27.3| 0.64

* Sodium dodecylbenzenesulfonate
Table3 . Relationship between molecular weight and internal diffusion
coefficient onto the charcoal
Internal diffusion coefficient (cnf/sec)
Organic Substances | Molecular weight Kind of raw wood
A B C D E

Formic acid 40.0 1.84x10°™ | 3.86x107° | 1.84x 107" [ 9.24x 107" | 9.84x10"*
Acetic acid 60.0 2.80x10°"° [ 1.70x 10" | 7.84x10°" | 2.82x 107" | 5.10x 10"
Propionic acid 711 3.43%1077 [9.96x10°° | 9.84x 107" | 1.09x 107" | 4.43% 107"
Butyric acid 88.1 1.67x107" | 1.98%10™ [ 5.84x 10" | 3.81x10°" | 1.67x 10"
Sucrose 342 9.68x10" [761x107"|9.84x10™" | 4.73x10™" | 3.68x 107"
Phenol 94.1 7.06x10°" [ 2.35x107" | 7.84x10°" | 7.84x 107" | 7.06x 10"
Fumic acid 1040 * 3.92x107" | 3.52x107" | 6.84x 107" [ 6.65x 107" | 3.22x10°"
DEBS 344 1,33x10°" | 6.53x 107" [ 1.84x107" | 5.84x 107" | 7.33x 107"

* Molecular weight fractionated by using a Sephdex gel column
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Ci: tsMEOBRE (ng/ )

C-: V@M% (mg/£)

R: BREMOK FEE ()

Di :BEREEDON NI RE (af/sec)

M5 DI ZR» 2 FMEE LTIt (sec) Byl
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Table3 & 2L FRAAW0~T1.1 2 TD Di id
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Scannig electron microscop photographs, sample: Sugi-ceder control
experiment (left) and used by wastewater treatment (right).

Table 4 Results of treated water

Raw water . Treal.ed g treated water
in the aeration tank
pH 7.4 7.3 7.3
BOD (mg/ £) 56.9 1.9 0.5
[ COD (ng/ 2) 62.4 24.8 8.9
SS (ng/ £) o 3R - 2 — 2
DO (mg/ £) 14 6.7 6.2
TN (ng/ £) 65.1 51.8 32.8
TP g/ ) 7.1 7.1 5.4
NH.—N (ng/2) 35.6 13.6 T
NO:—N (ng/ £) 17.2 8.3 1.6
NOs—N (mg/ £) 4.4 9.3 25.9
5. BhYIc X ik

AREDKMB~DIEHIE, £+ UEEET— 2
OEMBEENTOLAE L, $ic RO KR O HEF
HEHiIzoWTH, MAKOBREYHOBEICE->T
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(WPbsEih, KROEHBEMSPhEWI L EKLE

DEMHBE+ATREL, HEAKHB A THEcbh
hbod, BRELFICAPBERT I EL - — 2R
b HD, Gk, KiIROFME, WEFE. L
ROV HFBLUOHMHFFEFRFICOVWTHICEABRHRA
PHEIEF A rEED, Lo RROYSER S EE WL

Lo iiuv,

A K OB
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1) Dryden, C. E. and W. B. Kay, Ind. Eng.
Chemn. 46. 2294 (1954).
2) AR, KEagih, 13 (2), 37 (1972).
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FIRST ANNOUNCEMENT AND CALL FOR PAPERS
SIXTH INTERNATIONAL CONFERENCE ON

FUNDAMENTALS OF ADSORPTION
FOA 6
May 24-28, 1998 Giens, France

Adsorption is a fairly well established technology in several fields (gas separation and purifica-
tion, liquid phase bulk separation, etc. ) and emerging technology in other areas (environment,
refrigeration, gas storage, etc. ).

Research and development in adsorption concerns not only chemical engineers but also mechanical
engineers and a wide range of disciplines such as physics, materials science, and chemistry.

The success of previous Fundamentals of Adsorption Conferences (FOA) established a basis for
a highly interdisciplinary conference in which engineers and scientists from industries involved in
adsorption and academia working in the various fields of adsorption can discuss and debate.

Sessions will be dedicated to specific topics: Novel adsorbent materials ; Molecular modeling ;
Properties of adsorbents (equilibrium, kinetics, ageing. etc. ) ; Column dynamics ; Processes. Several
sessions will be devoted to the fundamental chemistry and physics of adsorption phenomena and
materials. Each technical session will be introduced by a keynote lecture which will give the present
state of the art in the field. Contributed oral and poster presentations will show the state of the
latest developments in the various laboratories active in the filed. To strengthen the interactions
between engineers and scientists, special sessions will be dedicated to the presentation by
representatives from industries of the most urgent needs for basic knowledge in the design and
optimisation of adsorption processes, and to the evaluation of emerging applications of adsorption.

The conference is organized by the International Adsorption Society (IAS) and contributions
from laboratories and companies working in the field of adsorption are expected from all over the
world. Three committees will take care of various aspects of organization: the Conference Committee
for conference preparation and general management, the Scientific Committee for parer selection

and the final conference program, and a local Organizing Committee,

CONFERENCE COMMITTEE
F. Meunier, LIMSI-CNRS, France, Chair
0. Talu, Cleveland State University, USA, Vice-Chair
K. Kaneko. Chiba University, Japan, Vice-Chair
;. Baron., VUB, Belgium, Vice-Chair
K. Knaebel, Adsorption Research Inc., USA
M. D. LeVan, University of Virginia, USA
M. Suzuki, University of Tokyo, Japan
A. Mersmann, Tech. University Miinchen, Germany
A. Myers, University of Pennsylvania, USA
D. M. Ruthven, University of Maine. USA
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The lists of the members of the Scientific Committee and the Organizing Committee will be given

in the second call for papers.

LOCATION

Giens is a peninsula located on the french
Riviera at 80 kms from Marseille and 200 kms
from Nice. It is connected to a national airport
(Toulon: 10 kms) and to an international air-

port (Marseille : 80 kms).

FEES

The exact amount of the fees will be given
in the second announcement by it should not
exceed 5000 FF (about $ 1000) for double occu-

pancy (there is a possibility of single occupancy

but with extra charge). including registration,

room, meals and proceedings.

DEADLINES
Abstract due June 30 1997
Preliminary program based on accepted abstracts including registration forms October 1997
Manuscripts due April 151998
Conference opening May 24 1998

MAILING LIST
To be added to the mailing list, send and e-mail with the information (Name, Title, Affiliation,
Address, Phone & Fax number and E-mail address) to foab@limsi. fr, or fill in the on-line form

on the website ias. vub. ac. be, or send a card to General address of the Conference.

COMMUNICATION AND CONTACTS WITH THE CONFERENCE
General address for the Conference : FOA6
LIMSI-CNRS, BP 133, 91403 ORSAY CEDEX FRANCE
Fax: 33 1 69 85 80 88 e-mail : foab@limsi. fr

Chairman : F. Meunier, LIMSI-CNRS, BP 133, 91403 ORSAY CEDEX FRANCE
Fax: 33 1 69 85 80 88 e-mail : meunier@limsi. fr

Asia Vice-Chair: K. Kaneko, Dept. of Chemistry, Fac. of Science, Chiba University
1-33 Yayoi-cho, Inage-ku, Chiba 263 JAPAN
Fax: +81-43 290 2788 e-mail : kaneko@pcheml. nd. chiba-u. ac. jp

WWW: A World-Wide Web site for the conference is open at the Vrije Universiteit Brussel

(http : // ias. vub. ac. be) with a mirror site at LIMSI, Orsay (Http: / www. limsi. fr/WkG/fads),

other mirror sites should be open soon in the US and Japan,
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ADSORPTION SESSIONS
at the Los Angeles Annual AIChE Meeting

November 16 —21, 1997
Sponsored by Group 2-Separations Area 2e-Adsorption and lon Exchange

BilEBEE0B L y ¥ a v & Chairman O#BERLTFTOLEED TE. RIETEBML L&,
1 MOLECULAR MODELING OF ADSORPTION PHENOMENA

Chair; Dr. Frank B.van Swol (Sandia National Laboratories)
Fax: + 1-506-845-T442 E-mail : fbvansw@cs.sandia.gov
@ COMPETITIVE INTERACTIONS FOR ENHANCEMENT OF SEPARATIONS OR REACTION
SELECTIVITY
Co-Chair : Dr.John D.Y.Ou (Exxon Chemical Co.)
Fax: + 1-713-425-5268 E-mail : dyou@erenj.com
@ BIOSEPARATIONS : ADSORPTION CHROMATOGRAPHIC
Chair : Professor Robert G. Lou (New Jersey Institute of Technology)
Fax : +1-201-596-8436 E-mail ;: lou@hertz.njit.edu
@ NEW ADSORBENT MATERIALS AND THEIR CHARACTERIZATION
Chair : Martin Bulow (The BOC Gases Technical Center)
Fax: +1-908-771-6113 E-mail : martin.bulow@us.gte.boc.com
5 SYNTHESIS & CHARACTERIZATION OF NOVEL, SELECTIVE 10N EXCHANGERS
Chair : Professor Spiro Alexandratos (University of Tennessee) Fax: + 1-423-974-3454
@ NEW DEVELOPMENTS ON ADSORPTION PROCESS DESIGN & SIMULATIONS
Chair: Frank Notaro (Praxair, Ine,) Fax: +1-716-879-7030 E-mail: frank notaro@praxair.com
@ EXPERIMENTAL METHODS IN ADSORPTION
Chair: Dr. Shivaji Sircar (Air Products and Chemicals, Inc.) Fax: +1-610-481-7923
@& FUNDAMENTALS IN ADSORPTION
Chair : Professor Alan L. Myers (University of Pennsylvania)
Fax : +1-215-573-2093 E-mail : myers@eniac.seas.upenn.edu
@ NOVEL ADSORPTION-BASED SEPARATION EQUIPMENT & PROCESSES
Chair : Dr. Akil Kapoor (The BOC Group) Fax: + 1-908-771-6010
1 FUNDAMENTALS OF ADSORPTION & ION EXCHANGE : POSTER SESSION
Chair : Professor Giorgio Carta (University of Virginia) Fax: +1-804-982-2658
a0 APPLICATIONS OF ADSORPTION & ION EXCHANGE: POSTER SESSION
Chair : Kent 8, Knaebel (Adsorption Research Ine.)
Fax: + 1-614-798-9091 E-mail : knaebel.1@osu.edu



TRI/Princeton Workshop
June 18-20, 1997 Princeton, NJ, USA

Characterization of Porous Materials :
from Angstroms to Millimeters

The workshop will provide an opportunity to discuss
state-of-the-art approaches to characterize porous materials
of different origin in the size range from angstroms to
millimeters. Lectures by recognized science and technology
leaders will include both theoretical principles and
methodology of modern experimental techniques.

Early registration: March 31, 1997
Registration deadline: May 31, 1997

Workshop Secretariat: Jean Voyton
TRI/Princeton, 601 Prospect Ave., Box 625
Princeton, NJ 08542 - 0625

Tel: +1-609-924-3150 Fax: +1-609- 6837149 E-mail : aneimark@triprinceton.org
Updated information and online registration : http://pluto.njcc.com./ ~aneimark/copm _workshop

w % £ A

FHE L# ) (BAKE LFER)
2 H @F ¥ (FEXEEEE)
R (B EE)
N HA (HARH)
BHE WE (RTKF)

Al
i oL
g
IR
¥

e CRBBT AT
o (RETH
W CRER)
IEA (RATEBALKF)
—Z (HEXF)



