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Table 1 Physical properties of adsorbents
Activated carbon Silica gel

GC-1 HPZ-11W | BAX-1100 Q-6
Shape of Particle pellet pellet pellet sphere
Packing Density [g/ml] 0.32 0.36 0.36 1.03
Particle Dia.av. [mm] 2.1X50 | 24X%77 1.4x3.4 3.0
Hardness [Kg} 2.2 3.0 2.0 5.2
Surface Area [m%g] 1,304 1,409 1,360 339
Pore Volume [mL/g] 299.8 3239 312.8 77.88
Micro Pore Volume [mL/g] { 0.00987 0.297 0.0764 0
Meso&Macro Area [m%/g] 1,206 720.6 1,144 364.1
Pore Dia. Av. [nm] 5.308 12.36 9.51 6.032
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Fig.1 Schematic diagram of no-purge type VPSA
apparatus used for VOC recovery
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Fig.2 Comparison of experimental lean gas concentration
for no-purge type VPSA of separation of Ethyl
acetate(A) and MEK (B) on the activated carbon
HPZ-11W showing difference in behavior for clean
bed and saturated bed initial conditions
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Fig.3 Comparison of experimental lean gas concentration
for no-purge type VPSA of separation of n-
Pentane on the activated carbon HPZ-11W(A) and
BAX-1100(B) showing difference in behavior for
clean bed and saturated bed initial conditions
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Fig.4 Effect of cyclic time on lean gas concentration in
no-purge VPSA n-Pentane-silica gel system
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Fig.6 Relationship between pumping volume and arrival
time of cyclic steady state time in no-purge VPSA
Benzene-activated carbon GC-1 system
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Fig.7 Relationship between vacuum pressure and arrival
time of cyclic steady state time in no-purge VPSA
Benzene-activated carbon GC-1 system
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Fig.8 Behavior of lean gas concentration and tempera
ture distribution in the adsorbent at no-purge
VPSA Benzene activated carbon GC-1 system

LHI0CTHo7. BiRM20TCTETHER¥
VIEEZIIEAET A LIC R DREERTAG AR
ZENhBZZ Lt D, ZFLTHETNRABEDQ
ppm SE T ERFATF Yy TTOWBFHIZE B
BELAIEDOLNZY, RBERAT v 7 TOR
FETEHZRINELEOREH ORE LRI
BN ot T/, Clean bed D4
Saturated bed Dt ) L A A v FHBEEN L S
ZEMLEBEETIRZED SN THEREEKESR:E
BOBRELELERBTH 7. Lo T,
VPSABED LB AL Z7BRETIESLa—}
BEIIREERNORE LRGN LR TH S
T ENbhos.

4. & E&

AVILEEREEREBRER ETIRERLN 7
WAFHEIZ L > T VOC 2R TR 5341213
EUREREE ESEHHEE LT/ -3k
IZHEBL, #OXA Yy — L+ 7o 7RBLLTHOSL
I— MREB L UH A 7 VERRORE: &2 Rk
SR T EOBREFKEIERM L HYCH
RIGEREUTICEHT 5.

1. 7 == TR VPSA 0B EEMt L LTS

La— MRERARY— Ty TREE LT

37 % 65 (2007)

ETdha.

2. W% - AR OY 4 2 VBRI
BuADPREFECEHNTHY, Thidhs
HERPEL BB LICRBEALTWAZ kA
bhot.

3. VPSABICBWTIIRS - BE*XEILFT
3 Z & RIS X AEAENIERE FRAAH
HHBEIH S LdbhY, VOCH
U VPSA S0l #l & L CiFtERIMER
TEBLEIONIIHEMITBEFTH 2.

(FRRO—Ei, FHEBRIESR 2005, 2006 TRE
FBHLEDOTHD).

m o=@

FRHRRAEEERUBHFEO—RE LTEFTL,
WA 2 TRV VAT L VY L PEER, By
¥3—, BOALA—KF 7 /780, Mead Westvaco,
Corp. U2 VPSA R & R TREVA WA X
FALY SH—ERMIR BRI LET.

Literature Cited

1) Az, RS, EAMSE, BME B, ALEE,
“PSA X VOC-VRU #iit", S#EHT, 33, 5, 20-24 (2003)

2) Ruthven, D.H., S. Faroog and K.S. Knaebel, “Pressure
Swing Adsorption”, pp81-83, John Wiley & Sans, New
York, USA (1993)

3) FNBL, LEMZ, ¥ XE, HAR—ME, -UH
e L) PVSA B2 B 2BBFERR", 2005 EMEEN

£, $3-01(2005)

4) FN@L, £ %E, TAHE, HAR—MK, /-
< VPSA #i2 &k 5 VOC OEUL", 538 ELEIEHKERE,
H202 (2006)

5) K. Suzuki, Takeda, T., Le, M., Shinkai, M. and
Kagawa, S., “Operation of Vacuum Pressure Swing Ad-
sorption without Purge Gas and Proposal of a
Valuation Method”, J. Chem. Eng. Japan, 40, 9, 736-
740 (2007)

6) S. Farooq, M.M. Hassan and D.M. Ruthven, “Heat
Effectsin Pressure Swing Adsorption System", Chem.
Eng. Sci., 41, 5, 1017-1031(1988)

7) HEFHK, {LFITHFEE™ pp.39, *— At (1969)

43 (411)



Kenichiro SUZUKI - Toshiya TAKEDA - Meiyi LE
Maki SHINKALI - Shoji KAGAWA

Department of Applied Material and Life Science, Kanto-Gakuin University,

To improve flow rate of recovery liquid, we propose a vacuum swing pressure adsorption
(VPSA) process with meso-porous activated carbon to concentrate volatile organic compounds
(VOC) without purge gas and recover it in the liquid state during the desorption step. By the
arrival time of cyclic steady state as the valuation method of VPSA operating condition, we
have researched on the effects of precoating operation and cyclic switching time.

In VPSA process, the no-purge operation shows a possibility with the precoating operation in
start-up process and the use of meso-porous activated carbon. It has been considered that cycle
switching time has a major influence on the pumping volume of a vacuum pump and variation
of pressure in adsorption columns. And, short switching time had a good effect on desorption
in the desorption step. In the VPSA process, it has been considered that the temperature rise
which caused by adsorption heat can be controlled because adsorption and desorption are alter-
nately done to some degree. And, activated carbon is regard as a feasible adsorbent in VOC re-
covery by VPSA processes.

44 (M2) T OB KW



