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IR Study on Adsorption of Molecules on Apatites
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Fig,1 IR spectra of CaHAP treated in vacuo at 423, (1),573(2), and 773
K (3). The weight of sample was 15mg,
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Fig,2 IR spectra of CaHAP treated in vacuo at 373(1),473(2),573(3),673
(4),and 773K (5). The sample weight was 100mg.
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Fig.3 FTIR spectra of CaHAP prepared by aging in a Pyrexvessel for
various periods : (1)10, (2)6, (3)2,and (4) Oh,
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Fig,4 IR spectra of the STHAP with varied Sr/P
ratios, The samples were treated in vacuo
at 573K for 2h, The Sr/P ratio: (1)1, 71, (2)
1,62, (3)1,.59, (4)1,51,
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Fig,5 IR spectra of CaHAP adsorbing various
amounts of water : (1)0, (2)0.34, (3)0. 81,
(4)1.1, and (5)2. 3mmolg~!, The temperature
of pretreatment was 573K, The samle weight
was 100mg,

R LR TREOE T RIBESICH 5 kD FORERS
LI:OHECFEs 3, —7F., /A& 7%3682, 36735 &
U3650cm ' IE WA VAR ST OREPEEBA 4 O
BBRBRCL->THIS IS, ZEOOHEICLZ b
DT, CaHAPO fbi#iE 6 P-OHETH 2 £ 2 5
n%, Lizh-T, 3EEORBEP-OHESEL T2
Lil2d, IS5 OREP-OHE W & 2 BRIV 12300°C
PETREL 2wk iz-> 2 D €7, CaHAPEEIZIZA
wiinAe DERE L T B,

2.2 YYHBETRIALY

CaHAP#.Fi2Ca(OH): 2 EOKEH (b Y
W) »oHBT LD, FIRABBEHEI LY AR
AT B, BEEBRBUTTHS, LirL, Pyrex# 3 A
B EE-> THELCaHAPODEZE T TOIRA R
PVERID L S 2B, KEP-OHE Nz, 3740,
373035 £ U3720em ™ IS BRAUESHRN B, WA LB L HE
TRBET>7 23, Zhe0RIHEIZHES-OH®E
LB Eghof, COZ LG, @y ) hH
CaHAPRHIOWE I KE (BT LI LEFRLTL
b . BERCY ) AOBASTFEIANIEEC
B, RERBETDCHARIVLENRDL I LETBLT
Wd, Ity beBLEY ) A WHCaHAPR FD
HEET oL, WAELLLEBEO Y 1 BIEBKRTCaH
APERNET 3 -, Y ) A BBOBENRL 5 8F118
sh, TNSOFRHEEFFTIRTXPSA Y IZL > TH~
i

2,3 AP0 rFULTPRILEY

CaHAPD A F4 » #SrTEEMZ 7:5r,, (POL)s
(OH). (STHAP) ¥:7ix. CaHAP L[EEIC Sr(OH).
BHEICH:POEMAR Z LI X VBB ICHARTE B,
Bonf-SrHAPK FIZE =£20nm, EF200nm D5
—ZBRTHS, BEBCSI? PO OHEEZS
E. Sr/POENBELBSTHAPHTES, Zhed
IRAXRZ PB4 DL HIZS/PHICE > TR DR
fh, WHEWRBLRAKRTRE®{T-o L Z 5, 3682,
36745 & 1F3662cm ' I EEP-OHE (Z, Sr/PHE2ME
FiEml 67 L D /vE LEREITEY 5414 3640cm™ T
OH-K[@lzdh 2743 FOOHEIC, % 7zSr/PHH1.67
FOREOGEBOIT0m ' HIEREOPO, Kz H 5
HCO, »H,CO; MC-OHEIC k2 EZ b, IO
L3z, StHAPOSr* £ - 3P0 - ORI L ->THR
HOHEOEE,IZELT 3,



3. T84 b ~OFF Rk

3.1 kKSFREY

E5ic. WAWLBLRBROKEREFES S L EOEFH
FEHTOARY b ETRT, 4675m ' I2EEP-OHE
DFEEHEORNFH T, WERH,SE b /hE{ks,
—%. WA Lk 5125205 £5308cm™ IC IR ASEILA =
{Hbh, T 2BIFERIRERS FORBEEORIGE
TH5, AHED L 5 CREP-OHEOEFRIRH OBIF
(23670cm ' FUTIZ 3 AN D45, TS EKORILE &
B b, BB LAEMME->ED L, 8
BECRIDLS CHNTHN DT, ERANLIERLT
&%, 5308m ' HIZAREK ORI S . WL 2K
SFOEHHOHE K, EHEEAID5205m ' #F 1ZWE L7z
RATFORFREELOHEIC kS LEL 55, K6
IZiz, REP-OHEH (4675em™ ') OBEGE & BE AR
DEFRETR LI, BEROLV LV ESRBEEREDS
TS, BHEBERSS L5 L IAENRIL, B

STREELET—EEL LS, 2D Lns, BREOH
HizREmP-OHELSMIBRE L, 2 TLTRAEP-OHE
BEEY A MickD I bbb, Ll BSTFEN
T&hht b REP-OHEDOW/ 3 BF IELALTW
o, UEDZ s, BT10L 3 2AAFOREET
VBSEZ 6D,

3.2 A% /—NEITEAFLOBRES

CaHAPIC A ¥ / —LZMBEIEH £, 2845 L2050
em™ T A Y =L OCH, ZOERFEHFL, 4407em™
ICESESENS, B8, 4407cm ' L FREP-OHE
DEFIREIH (3682em™!) OELELRE Ay / — L1k
DEERET Lz, fIBOAsTRE LFERC. BREOT
T I REP-OHER IZB L FHRE A PXh> T
B, BERNS (R 20ORNFIINE LD, 8
STREEBTHATLEL, K3TFBRELEEL S, X
=Nz ) OBRFEHRE L, 300°CTHEEHES

absorbance (arbitrary unit)

o0

Nm
l¢ 1 1 |

O

1
00 0.5 1-0

1.5 2.0 2.5

amount of adsorbed water (mmol/g)

Fig.6 Relation between the absorbance of the 4675cm™' band and the am-

ount of adsorbed water,
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Fig,7 Model of the adsorption of water on HAP,
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Fig.8 The relation hetween the IR absorbances of P-OH band at 3682
em™' (O)and C-H band at 4407em™' (A)and the amount of adsorbed
methanol, The pretreatment temperature was 573K,
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Fig.9 The IR absorbances of P-OH band at 3682cm™' (O)and C-H band
at 4470em™' (&) as functions of the amounts of adsorbed methyl
iodide, The pretreatment was 573K,
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Program of 4th ICFA (as of 1992/01/25)

May 17 (Sunday)
19:00-21:00 Reception
May 18 (Monday)
8:30-9:00 Opening Remarks

Continuous Separation:

9:15-9:40 P. E. Barker, N. J. Ajongwen and G. Ganetsos UK

Simulated Counter-current Chromatographic Bioreactor-Separators
9:40-10:05 Y. Takahashiand S. Goto JAPAN

Continuous Separation and Concentration Using an Annular Chromatograph
10:05-10:30  @G. Storti, M. Mazzotti, L. T. Furlan and M. Morbidelli ITALY

Analysis of a Six Port Simulated Moving Bed Separation Unit

Solvent and Gas Recovery:

10:45-11:10 T. Kuma, T. Hirose and M. Goto  JAPAN
A New Solvent Recovery Unit by Thermal Swing Honeycomb Rotor of
Inorganic Adsorbent
11:10-11:35 Y. Takeuchi, H. lwamcto, S. Asano and M. Harada JAPAN
Application of High Silica Zeolite to Remove Organic Vapors from Industrial
Effluent Air
11:35-12:00 Y. Matsumura, M. O. Ogasawara and M. Furuse JAPAN
Effective Adsorption and Desorption Systems for Semimetal Hydrides
PSA(1):
13:30-13:55 D. K. Friday, M. D. LeVan, J. J. Mahle and L. C. Buettner USA
PSA for Air Purification: Experiments and Modeling
13:55-14:20 N. O. Lemcoff, S. J. Doong and A. |. LaCava USA
Modeling of Equalization in Air Separation by Pressure Swing Adsorption
14:20-14:45 U. von Gemmingen GERMANY
Pressure Swing Adsorption Processes: Design and Simulation
PSA(2):
15:00-15:25 M. D. LeVan and D. T. Croft USA
Direct Determination and Multiplicity of Periodic States of Adsorption Cycles
15:25-15:50 | Park and K. S. Knaebel USA
Swelling-Shrinking Behavior in Packed Beds of Adsorbent during Column
Operations
156:50-16:15 D. D. Do, X. Hu, P. Gray and P. Mayfield AUSTRALIA

Adsorption and Desorption Dynamics of Hydrocarbons, SO2 and CO2 onto
Activated Carbon - Rate Mechanisms

Environment:

16:15-16:40

16:40-17:05

17:05-17:30

17:30-17:55

19:30-20:15

H. Yoshida, A. Ckamoto, H. Yamasaki and T. Kataoka JAPAN
Breakthrough Curve for Adsorption of Acid Dye on Crosslinked Chitosan
Fiber

B. J. McCoy USA

Effect of Combined Adsorption and Absorption in Migration of Soil
Contaminants

K. Kutics, M-H. Hahn, A. Sakoda and M. Suzuki
HUNGARY/KOREA/JAPAN

Adsorption and Biodegradation of Organics in Biological Activated Carbon
Beds

D. M. Ruthven, M. Hussain and R. Desai CANADA

Adsorption of Water Vapour on Activated Alumina

PLENARY LECTURE:
S.Sircar USA
Novel Application of Adsorption Technology

=

<



Kinetics(1):
8:00-8:25

8:25-8:50

8:50-9:15

Kinetics(2):
9:15-9:40

9:40-10:05

10:05-10:30

May 19 (Tuesday)

K. Dahlke and G. Emig GERMANY

Prediction of Zeolites Diffusivities

G. V. Baron, M. V. Voorde, W. M. Feng and H. Verelst BELGIUM
Diffusion in Zeolite Adsorbents: Measurement, Modelling and Structure -
Performance Relation

C.J. Guo, D. B. Shah and D. T. Hayhurst USA

Effect of Structural Heterogeneity on the Diffusion of Aromatic Hydrocarbons

in Large Silicalite Crystals

J-E Sohn, 8-S Lee, S. Yamashita, K. E. Noll, Y. Takeuchi and E. Furuya
JAPAN/KOREA/USA

Effect of Functional Groups on Adsorption of Organics Dissolved in Water
onto MR Resin Particles

M. S. Kouyoumdijiev, M. A. G. Varstman and P. J. A. M. Kerkhof
NETHERLANDS

Single and Multicomponent Adsorption from Liquid Phase on Activated
Carbon in a Finite-bath Process

A. Rodrigues, Z. Lu, J. Loureiro and D. LeVan PORTUGAL/USA
Intraparticle Diffusion and Convection in Adsorption Processes

Complex Systems:

10:45-11:10
11:10-11:35
11:35-12:00
12:00-12:25

13:30-17:00

19:00-21:00

8:00-8:45

Bio-related
8:50-9:15

9:15-9:40

9:40-10:05

10:05-10:30

Bio-related
10:45-11:10

11:10-11:35

K. T. Chue, G. Grevillot and D. Tondeur
Electrosorption on Activated Carbon Bed
P. Schweighart and A. Mersmann GERMANY

Prediction of Highly Nonideal Ternary Adsorption Equilibra

A.S.T. Chiang, K. S.Linand L. Y. Fun TAIWAN, CHINA

Adsorption of Multicomponent Aromatics on Y Zeolite and Silicalite

Y.Z. Zheng, Y. S. Luo and P. L. Cen CHINA

Adsorption of CO, CO2, N2 and CO-CO2 Gas Mixture on Cu(l)-NaY Zeolite

FRANCE

Excursion

Seminar on PSA: Chairperson: D. Ruthven

May 20 (Wednesday)

PLENARY LECTURE:
M. Okazaki Japan
Role of Capillary Condensation on Adsorption

Systems(1):
N-H. L. Wang and R. D. Whitley =~ USA
Impact of Nonequilibrium Effects in Nonlinear Liquid Chromatography:
Protein Aggregation, Denaturation and Slow Sorption Kinetics
S. M. Ricci, J. Talbot, P. Viot and G. Tarjus USA/FRANCE
Adsorption Of Large Molecules: Application of the Random Sequential
Adsorption Process
K-8. Ha, H. Hinago, A. Sakoda and M. Suzuki KOREA/JAPAN
Adsorption of Bovine Serum Albumin on Various Solid Surfaces
K. Kandori, S. Sawai, Y. Yamamoto, H. Nakashima and T. Ishikawa
JAPAN
Adsorption of Albumin on Calcium Hydroxylapatite

Systems(2):
Y. H. Ma, A. Bansal and W. M. Clark USA
Adsorption of Protein and Antibiotic on Porous Alumina Membranes
M. C. Annesini and F. Gironi ITALY
Competitive Adsorption of Ethanol from Aqueous Solutions of Glucose and
Ethanol



11:35-12:00

13:30-15:30

Kinetics(3):

15:30-15:55
15:55-16:20

16:20-16:45

Kinetics(4):

16:45-17:10

17:10-17:35
17:35-18:00

19:00-22:00

Adsorption
8:00-8:25

8:25-8:50

8:50-9:15

Adsorption
9:15-9:40

9:40-10:05

10:05-10:30

Adsorption
10:45-11:10

11:10-11:35
11:35-12:00

K. Miyabe and M. Suzuki JAPAN
Chromatographic Study of Liquid Phase Adsorption of p-tert-octylphenol on
Octadecyisilyl-Silica Gel

POSTER SESSION

L. M. Sun, Ph. Grenier and F. Meunier FRANCE

On the Determination of Diffusion Coefficients by Uptake Rate Measurements
W. Nieben, H. G. Karge and L. Jozefowicz GERMANY

Thermodynamic and Kinetics Data of Sorption in Zeolites Determined by

FTIR

S. Yiacoumi and C. Tien  USA

A General Algorithm for Calcuiating Metal lon Adsorption from Aqueous
Solutions

P. Struve, A. Bergmann, A. Brenner, M. Biilow and K. K. Unger
GERMANY

Sorption Kinetics of Benzene and p-Xylene on Template Supported and
Template Free Gallosilicates

K. Chihara, N. Yanagisawa and N. Hasegawa JAPAN
Chromatographic Study on Multicomponent Gas Adsorption

J. Hille, M. Balow and A. Micke GERMANY

A New Method for Investigation of Sorption Kinetics of Volatile Muiti-
Component Mixtures on Porous Solids

BANQUET

May 21 (Thursday)

on Specified Surfaces(1):
K. Ogino JAPAN
Adsorption Characteristics of Organic Substances on Surface-madified
Carbon Adsorbents: Effects of Surface-chemical Structure of Carbon
Adsorbents on Adsorption
H. Tamon and M. Okazaki JAPAN
Influence of Surface Oxides of Carbonaceous Adsorbent on Liguid-phase
Desorption Characteristics of Aromatic Compound
G. H. Findenegg, R. Rasch and C. Pasel GERMANY
Adsorption of Cationic Surfactants on Uncharged Hydrophobic Surfaces
(Graphite)

on Specified Surfaces(2):
J.LiandO.Talu USA
Effect of Structural Heterogeneity on Multicomponent Adsorption: Benzene,
Toluene, and p-Xylene Mixtures on Silicalite
K. Tsutsumi and K. Ban  JAPAN
Analysis of Adsorption and Adhesion Behaviors of Modified Carbon Fibers
by Means of Inverse Gas Chromatography
J. A. O'Brien USA
Adsorption of Laterally Interacting Mixtures on Heterogeneous Solid
Surfaces: A Model Study

on Specified Surfaces(3):
J. Ragai, S. Selim, K. S. W. Sing and C. Theocharus EGYPT/UK
Cation Uptake and Textural Characteristics of Gels Prepared from Zircony!
Chloride and Ammonium Carbonate
A. P. Thompson, D. S. Corti, A. L. Myers and E. D. Glandt USA
Studies of Irreversible Adsorption
V. Mayagoitia and I. Kornhauser MEXICO
Description of Heterogeneous Surfaces in Activated Chemisorption



13:30-15:30 POSTER SESSION

Molecular Simulations(1):
15:30-15:55 A.S.-Levy and D. Avnir  ISRAEL
On the Origins of the Adsorption-Desorption Hysteresis Loop
15:55-16:20 R. D. Kaminsky and P. A. Monson USA
Microscopic Models for Adsorption Equilibrium in Heterogeneous Solids
16:20-16:45 M. J. Bojan and W. A, Steele USA
Computer Simulation of the Adsorption of Krypton in Pores of Triangular
Cross Section

Molecular Simulations(2):

16:45-17:10 T. Demi and D. Nicholson UK
A Molecular Dynamics Study of Adsorption and Transport of Fluid in Mode!
Micropores

17:10-17:35 R. F. Cracknell and K. E. Gubbins USA
Molecular Simulation of Adsorption and Diffusion in VPI-5 and Other

Aluminophosphates
17:35-18:00 K. R. Matranga, F. Karavias, E. |. Segarra, A. Stella, E. D. Glandt and
A. L. Myers USA
AdsorbSim Modules for Simulations of Adsorption in Activated Carbon and
Zeolites

May 22 (Friday)

Selected Adsorbents:
8:00-8:25 P. Wu and P. Zhu CHINA
Adsorption of Low Molecular Organic Acids on Polyvinylpyridine Resin
8:25-8:50 V. Strelke USSR
Medical Sorbents Based on Synthetic Active Carbons for Prophylaxy and
Treatment of Civilization Diseases
8:50-9:15 Y. Xie, G. Yang, J. Qiu, X. Tong, J. Liuand Y. Tang CHINA
Highly Efficient Adscrbents for Separation of Carbon Monoxide

Pore Structures(1):

9:15-9:40 C-Y. Park and S-K. Ihm KOREA
Analysis on Bimodal Pore Structure in Mercury Porosimetry Using
Percolation Approach

9:40-10:05 A. Matsumoto, K. Kaneko and J. Ramsay JAPAN/FRANCE
Neutron Scattering Investigations of the Structure and Adsorption Properties
of Activated Carbon Fibers

10:05-10:30 M. B. Kenny, K. S. W. Sing and C. R. Theocharis UK
The Assessment and Use of High Resolution Adsorption for the Study of
Microporous Solids

Pore Structures(2):

10:45-11:10  H. Naono, J. Sonoda, K. Oka and M. Hakuman JAPAN
Evaluation of Microporous Texture of Undecomposed and Decompeosed Bela-
FeQOH Fine Particles by Means of Adsorption Isotherms of Nitrogen Gas
and Water Vapor

11:10-11:35  N. T.-Pelleng, P. Llewellyn, Y. Grillet and J. Rouquerol FRANCE
Microcalorimetric Comparison of the Adsorption of Various Molecules on
Two Microporous Adsorbents: A Model Aluminophosphate and a Natural
Clay

11:35-12:00 A. V. Neimark USSR/GERMANY
Fractal Models of Adsorption and Calculating Surface Fractal Dimension

12:00-12:25 K. Kaneko, N. Setoyama, T. Suzuki and H. Kuwabara JAPAN
Ultramicroporosimetry of Porous Solids by He Adsorption

14:00 IAS Meeting
15:00 Adjourn
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Poster Presentations at 4th ICFA (1992/01/25)

Industrial Processes

P1

P2

P3

P4
PS5

P8

P7
P8
P9
P10
P

P12
P13

P14

P15

P16
P17

A. . Kandybin USA

Modeling of Pressure Swing Adsorption Processes for Bulk Gas

Separation on Zeclites

A. P. Mathews USA

Modelling and Simuiation of Adsorption of Volatile Organic Chemicals

in Liquid-Solid Fiuidized Beds

C. B. Ching, K. H. Chu, K. Hidajat and M. S. Uddin SINGAPORE
Comparative Study of Flow Schemes for a Simulated Counter-Current

Adsorption Separation Process

C.-T. Chou, C.-L. Wu and A. S. T. Chiang TAIWAN, CHINA

Simulation Study of Air Separation by Complementary Pressure Swing Adsorption
H. Yanagi, N. Okamota, F. Komatsu, N. Ono, M. Ogura, M. Nishino and Y. Okamoto
JAPAN

Development of Adsorption Refrigerator Using Silicagel- Water Pairs

H. Yoshida, A. Okamoto and T. Katacka JAPAN

Recovery of Amine and Paints from Electrodeposition Wastewater by Adsorption on H-
Form Resin: Cyclic Operation

J.Guanand Z. Ye CHINA

Optimization of the Operation Parameters for Rapid Pressure Swing Adsorption

J. lzumi JAPAN

H2S Removal from the Offgas of Geothermal Power Plant by PSA

J-N. Kim, J-D. Kim and S-H. Cho KOREA
Simulation of Oxygen Enrichment by Vacuum Swing Adsorption
Laszlo Aranyi and Geza Horvath HUNGARY

Mathematical Modelling of Multicomponent Fixed Bed Cryogenic Adsorption

M. Chlendi, J. Granger, E. Garcin and D. Tondeur FRANCE

Hydrogen Purification by Multicolumn, Multisorbent PSA: Mpdelling, Design,
Optimisation

M-L. Liu and H-F. Chang TAIWAN, CHINA

Study on Treatment of Organic Wastewater with Modified Bertonite Adsorbent

N. Wakamatsu and . lida JAPAN

Industrial Application of Low-Temperature Steam Desorption System for Soivent
Recovery by Activated Carbon

Q. Shi, R. E. Herzog and J. L. Katz CHINA/USA

Evidences on Adsorption Mechanism in Preventing Scale Formation by Magnetic Water
Treatment

S. Morooka, A. Goto, T. Kago and K. Kusakabe JAPAN

Adsorption Efficiency of Uranium from Seawater with Amidoxime Fiber Balls Packed in a
Cage

S. Ulku TURKEY

Novel Application of Adsorption: Energy Recovery

T. Yamaguchi, U. Ohkamo, Y. Kobayashi and Y. Nakai JAPAN

Hydrogen Recovery and Purification by LO-FIN PSA

Bio-related Systems

P18

P19
P20
P21

p22

P23

C. P. Sharma and W. Paul INDIA

Protein Adsorption onto Tantalum: Changes with Oxide Layer and Hydroxyapatite at the
Interface

L. Galati, R. Lavecchia, T. Lavecchia and L. Marrelli ITALY

Adsorption of Human Immunoglobulins on Activated Supports

M. Goto, T. Imamura and T. Hirose JAPAN

Purification of Enzyme by Affinity Separation with Magnetic Adsorbent

M. O. N.-Simonnet, M. Bailly and G. Grevillot FRANCE

Investigation of lon Exchange Phenomena in Frontal Anion Exchange Chromatography
of a Protein

M. Plata, J. L. Casillas, M. Martinez, F. A. Yobo and J. Aracil SPAIN/UK

Modelling Batch Stirred Tank Adsorption of Aspartame Using Modified Amberlite XAD-2
Resins

M. Wakita, H. Marita and M. Yamaguchi JAPAN



Effect of Pore Structure on the Adsorption of Coagulation Factor VIII on Aminohexyl-
and DEAE- glucomannan Gel

P24 N. Kartel, Y. Basova, V. Popov and V. Strelko USSR
Synthetic Carbon SCM as Electrode Materials for the Electrochemical Detoxication of
Biological Fluids

P25 8. Mikhalovsky, M. Levchenko, |. Kononova, A. Puziy and T. Alekseyeva USSR
Adsorption of Proteins on Synthetic Active Carbons and Bioselective Carbonaceous
Materials

P26  S. Ozeki, T. Sato, A. Erikaku, Y. Oohashi and K. Kaneko JAPAN

Adsorption of Polypeptides on Synthetic Chrysctile Asbestos

Adsorption Kinetics

P27 A. Leitao and A. Rodrigues ANGOLA/PORTUGAL
Concentration Dependence of Surface Diffusion Coefficient in Dye Adsorption from
Aqueous Solution on Activated Carbon

P28  A. Micke and M. Bulow GERMANY
Evaluation of Diffusion Coefficients for Intracrystalline Molecular Transport
Superimposed by First-Order Phemonena in Molecular Sieve Crystals

P29 E.H.Carlo and D. Koeppenkastrop ~ USA
Kinetics of Adsarption of Rare Earth Elements in Seawater by Apatite, Fe and Mn
Oxides

P30 E.L.Ometsinskaya and V. Volkov USSR
Theoretical Study of the Pores Size Influence on Kinetics of lon Penetration to
Phasphate Zirconium Micropores

P31 @G. Krammer and G. Staudinger AUSTRIA
Capillary Condensation, Heat and Mass Transport Phenomena in a Desulfurization
Process

P32 L. Czepirski and E. K.-Czepirska POLAND
Kinetics of Water Vapours Adsorption in Natural Zeolites

P33 M. Giona and A. R. Giona ITALY

Off-lattice IFS-Diffusion Simulation in Transport Phenomena
P34 R. Gutsche and H. Yoshida GERMANY/JAPAN
Surface Diffusion with Concentration Dependent Diffusivity in a Porous Membrane
P35 R.L.Portsmouth and L. F. Gladden UK
Transport in Zeolites: Application of NMR and Computer Simulations to Probe
Adsorption Phenomena

P36 S.Jha, R. M. Sharma, G. L. Mundhara, H. S. Kar and J. S. Tiwari INDIA
Chromatographic Utility of Sorption Behaviour of Molybdate and Tungstate on Acid-
Treated Alumina

P37 8.Y.Chen, W. G. Liang and S. Y. Peng CHINA

Some Diffusion Rules in Zeolite Molecular Sieves
P38 W.C.van Lier and J. Visser NETHERLANDS
Mass Transfer to Activated Carbon from Aqueous Solution and from the Gas Phase
P39 Z lu J.YeandZ Ye CHINA
Studies of Mass Transfer Kinetic of Citric Acid Aqueous Solution Sorpied upon the
Sorption Resin in Batch Tank

Adsarption Equilibrium
P40 A.E.Mclnally, R. R. Mather and K. S. W. Sing UK
Nitrogen Adsorption on Solids of Low Surface Area
P41  B. Buczek POLAND
Radial Anisotropy of the Active Carbon Particles
P42  C. Aharoniand M. J. B. Evans ISRAEL/CANADA
A Model for the Filling of Micropares Applicable to Adsorption of Hydrocarbons and
Water by Active Carbons
P43 C. Buttersack and K. Buchholz GERMANY
Adsorption Isotherms Proceeding through a Maximum
P44 C.ChangandY.Ku  TAIWAN, CHINA
The Effect of Chelating Agents on the Adsorption of Cadmium lon by Activated Carbon
P45 D-Y.Kim, S-B. Lee and H-J. Woo KOREA
Comparison Study on Efficiency of LAS Removal by RBC Packed with GAC and Packed
with Sand
P46 F.H. Tezel and G. Apolonatos CANADA



Adsorption Equilibrium Studies of CO-CH4 Gas Mixture on 5A Molecular Sieve Zeolite
P47  G.Calleja, J. Pau, P. P. Nebreda and J. Ferrer SPAIN

Adsorption Equilibria of CO2, Ethylene and Propane Mixtures on ZSM-5 Zeolites
P48  G.H. Findenegg, S. Grob and T. Michalski GERMANY

Multilayer Adsorption and Pore Condensation in Controlled-Pore Glass: A Test of the

Saam-Cole Theory of Mesopore Filling

P49  G.L. Aranovich USSR
Analysis of Structure of Adsorption Solution within Lattice Model

P50 G.L: Aranovich and A. M. Tolmachev USSR
New Polymolecular Adsorption Isotherm and Determination on Its Base of Adsorbents
Specific Surface

P51 G.R.Heal UK
Modifications of the Dubinin-Radushkevich Equation for Microporous Adsorption
P52 | Abe, N. lkuta and H. Tatsumoto JAPAN
Prediction of Adsorption Isotherms of Organic Compounds from Aqueous Solution on
Activated Carbons
P53 J. A.Hampson and L. V. C. Rees UK
Sorption of Ethane and Propane and Their Binary Mixtures in Zeolites
P54  J. M.-Duda, J. Duda and J. Zajac POLAND
The Generalized Sorption Model of Small Molecules in Porous Elastic Materials
P55 J.U. Keller, R. Staudt and M. Tomalla GERMANY
Measurements of Coadsorption Equilibria of Gaseous of Mixtures CH4/N2 and CH4/CO
on Activated Carbon
P56 K. Fukuchi, S. Kobuchi and Y. Arai JAPAN
Measurement and Prediction of Adsorption Equilibra of Quaternary Organic Solutes
from Dilute Aqueous Solutions on Activated Carbon
P57 M.G. Rao and W. L. Polzer USA
Modelling of Sorption Equilibria in Performance Assessment of a High-level Nuclear
Waste Repository
P58 M. lto, N. Watanabe, |. Suzuki and N. Nishinoto JAPAN
New Method of Measuring Gas Adsorption Isctherm by Continuous Volumetric Method
P59 M. Miyahara and M. Okazaki  JAPAN
An Estimation of Liquid Phase Adsorption Isotherms Based on the Capillary Phase
Separation Concept

P80  N.A. Makarevich USSR
New Approach to Estimating the Multilayer Adsorption Models
P61 O.Talu USA

An Overview of Adsorptive Storage of Natural Gas
P&2 P.B. Balbuena, C. Lastoskie, K. E. Gubbins and N. Quirke USA/UK
Theoretical Interpretation and Classification of Adsorption Isotherms for Simple Fluids

P63  P.C.Chiang, J. H. You, T. F. Lin and P. Chang TAIWAN, CHINA
Evaluation of Adsorption of YOCs on Adsorbents

P64  T.Ishikawa, N. Kodaira and K. Kandori JAPAN
Adsomption of Water and Organic Molecules on Gamma-FeOOH

P65  T. Nitta, M. Nozawa and S. Kida JAPAN

Adsorption Characteristics of Gases on Active Carbons of High Surface Area
P66 T.R. Rybolt and X. Zhang USA

Two Surface Virial Analysis of Rare Gas Adsorption an Boron Nitride and P33 Graphite
P67 W. Sievers and A. Mersmann GERMANY

Prediction of High Pressure Multicomponent Adsorption Equilibra
P68 Y. Yuxun and Z. Hongkui CHINA

An Improvement to the Flory-Huggins VSM

Molecular Simulation
P69 A.Sakoda, T.Kasuh and M. Suzuki ~ JAPAN

Gas Adsorption in Micropores of Activated Carbons by Molecular Simutation
P70 A.Vernovand W. A. Steele  USSR/USA

Computer Simulations of Benzene Adsorbed on Graphite. Ill. 85-298 K.

P71 C.K. Lee,A.S.T.Chiangand F. Y. Wu TAIWAN, CHINA/USA
A Statistical Theory on the Adsorption of Aromatics in ZSM-5
P72 M. F.Gilyazov and A. M. Tolmatchev and Y. K. Tovbin USSR

Molecular Statistical Calculations of the Adsorptlion Equilibria of Single and Double
Component Gaseous Systems in NaX Zeolites



P73

P74

P75
P76
B77
P78

Novel
P79

P80
Pé1
P82

P83
P84

P85
P86

P87
P88

P89
P90
Pa1
P92
P93
Po4

P95

Pa6
P97

M. Kubo, A. Miyamoto and T. Inui JAPAN

Dynamic Behaviours in the Diffusion of Adsorbed Molecules in the Micropore of
Zeolites as Investigated by Molecular Dynamics and Computer Graphics

P. Brauer, H. R. Poosch, M. V. Szombathely, M. Heuchel and M. Jaroniec
GERMANY/USA

Evaluation of the Micropore-Size Distribution Function from Gas Adsorption Data by
Using a Simple Molecutar Model

R. Pelleng and D. Nicholson UK

Two Body and Many Body Interactions for Argon Adsorbed in Silicalite Zeolites

S. Jiang, C. Rhykerd, P. B. Balbuena, L. A. Pozhar and K. E. Gubbins USA
Adsorption and Diffusion of Methane in Carbon Pores at Low Temperatures

S. M. Lai, P. C. Tseng and Y. K. Chuah TAIWAN, CHINA

Computer Simulation and Performance Analysis of a Purged Rotary Dehumidifier

Y. K. Tovbin and E. V. Votyakov USSR

Application of the Lattice-Gas Mode! for Computing Thermal Desorption Spectra of Non-
dissociating Particles on the Non-Uniform Surface

Adsorbents

A. l. Bortun and V. V. Stralko USSR

Synthesis, Sorptional Properties and Application of Spherical Granulated Titanium and
Zirconium Hydroxophosphates

A. Matsumoto, K. Tsutsumi and K. Kaneko JAPAN

Preparation and Characterization of TiO2-coated Microporous Carbons

E. Furuya, N. Watanabe, S. Asane, M. Harada and S. Morishita JAPAN
Adsorption of Organics onto High Silica Zeclite

F. R.-Reinoso, R. Torregrosa, Y. Nakayama and K. Hosokawa SPAIN/JAPAN

The Effect of gamma-Irradiation on the Pore Structure of Carbeonized and Activated
Almond Shells

H. Tamon and M. Okazaki JAPAN

Design of Metal Impregnated Activated Carbon for Removal of Carbon Monoxide

J. Caro, M. Bulow, G. Finger, J. Karnatowski, J. R.-Mendau and L. Werner
GERMANY

Molecular Sieves as Materials for Nonlinear Optics and Membranes

J. Imai, T. Suzuki, S. Ozeki and K. Kaneko JAPAN

Adsorption Sensitive Electrical Conductivity of Microporous Carbon Fiber

K. Guo, D.Chenand L. Tan  CHINA

Study on Production of Active Carbon from Char Wet Pyrolyzed from Pulping Spent
Liguor

K. Hosokawa, K. Shimizu and Y. Nakayama JAPAN

Gamma-Irradiation Effects on Formation of Adsorbate Materials - 1. Madake Bamboo
M. Niwa, K. Yamazaki, Y. Nakatsuka and Y. Murakami  JAPAN

New Molecular Sieving Zeolites with Pore Openings Controlled by Chemical Vaper
Deposition of Silicon Alkoxide

M-H. Zhang, Y-Y. Huang, J-H. Gaoand S.Li  CHINA

A Study of the Improved Adsorbent Bentonite Adsorbing Phosphine

N. Ayuzawa, T. Suzuki and M. Suzuki JAPAN
Adsorption Characteristics of Yatsugatake Volcanic Ash Soil for Toxic lons
N. Kurata, S. Anada and M. Kawaguchi JAPAN

Competitive Adsorption of Polymer Chains at Fractal Surfaces

T. K. Ghosh, A. L. Hines and J. W. Farmer UsSA

Moadification of Adsorbent Surface Properties by Using Neutron Flux Irradiation
T. Suzuki, T. Hatsushika, M. Miyake and A. Nakamura JAPAN
Cation-exchange Characteristics of Some Inorganic Lattice lon lon-exchangers
X. Shao, M. Guo and M. Z. Liao CHINA

Studies on Adsorption Properties of SCO in Collophane System by ESCA

Y. D. Glinka, S. N. Naumenko, V. M. Ogenko and A. A. Chujko USSR
Nonlinear Interaction of the Laser Irradiation with the Chromat-anions (CrO42-)
Adsorbed on the Dispersed Silica Surface

Y. Nakayama, C. Yamasaki, K. Hosokawa and J. J. Freeman JAPAN/UK

A Study of the Surface Character of Gamma-irradiated Starch Carbons

Yu. L. Zub, M. Ya. Gorockovatskaya, A. A. Chuiko and A. M. Nesterenko USSR
Polysiloxane Matricies with Functional Groups as a Basis of New Sorbents



Characterization of Adsorbents

P98 @G. G. Siavropoulos and G. P. Sakellaropoulos GREECE
Porosity Characteristics of Lignite Chars
P99 GezaHorvath HUNGARY
Micropore Structures and the Problems of Their Determination
P100 K. Nakai, J. Sonoda, S. Kondo and |. Abe JAPAN
Analysis of Surface and Pores of Activated Carbons by Adsorption of Various Kinds of
(Gases
P101 L. K. Koopaland C. H. W. Vos NETHERLANDS
Hererogeneity Characterization by Adsorption
P102 M. Harper USA
Methods of Characterizing Sarbents for Air Sampling Purposes
P103 N. A. Eltekova and Y. A. Eltekov USSR
Characteristics of Pore Structure of Adsorbents by Macromolecules Adsorption
P104 W.Sunand C. A. V. Costa and A. E. Rodrigues PORTUGAL
Evaluation of Adsorption Equilibria and Bidisperse Transport Properties of Adserbents
Using a Diffusion Cell
P105 .Xie, C. Yuan, L. Ma and K. Guo CHINA
Heterogeneous Micropore Structure and Vapor Adsorption in Activated Carbons
P106 Z. ZhangandW. Xie  CHINA
Phosphorus Removal by Alumina
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