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ABSTRACT

The adhesion characteristics of adsorbent during impregnation of Y-type and ZSM-5 type zeolites into ceramic paper were analyzed,
as the amount of silica sol in slurry for impregnation was varied. 31 wt% of zeolite particle, which is useful for VOC adsorption, was
evenly dispersed and adhered on ceramic paper and original crystal structure of the zeolite remained unchanged even after binder
application and heat treatment. Surface area of the impregnated ceramic paper was decreased compared with that of zeolite powder.
And it was found to be attributed to the reduction of volume of mesopore while the volume of micropore under 20 A was unchanged.
Zeolite-impregnated honeycomb cylinder, whose diameter and length were 10 cm and 40 cm, respectively, was subjected to
adsorption/desorption test with respect to toluene, MEK, cyclohexanone All of the VOC's were removed by adsorption with efficiency
higher than 97% and from the static adsorption test, 42 Nm */h of 300 ppm,-VOC-laden air was calculated be treated continuously,
when the honeycomb was used in an adsorptive rotor system.
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Fig. 1. SEM image of ceramic paper before impregnation adsor-
bents.

Table 1. Specifications of Adsorbents and Binder
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Specification

Adsorbents Type Particle Size BET Surface Area, m%/g Pore Size, A
Zeolite-Y Powder 1~2 um 585 >80
ZSM-5 Powder 1~2 um 419 >63
Silica Sol(30 wt%) Colloid 10~20 nm pH 95 -
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Ceramic sheet

.

Thickness : 0.22 mm

; Pitch : 4.0 mm
Corrugation Height : 1.8 mm
D :10~200 cm

Honeycomb rotor

-

Impregnation
(Inorganic binder)
jq—-—— Dry : 120°C

Heat treatment 650°C, 5 h
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Length : 40 cm

Adsorption materials

Impregnation (Zeolite)
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Fig. 3. SEM image of impregnated zeolite into ceramic paper.
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Fig. 4. X-ray diffraction patterns of impregnated zeolite into
ceramic paper.
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Table 2. Zeolites Impregnation Characteristics of Ceramic Paper

BET Surface Arca

Sample N Binder Impregnation Amount BET Surface
ple No. (Si Wt%) (zeolite+binder-wt%) Area (m%/g) (m%zeolite+binder-g)
ZY-503 3.0 25.20 146.71 582 (99.5%)
2Y-S05 5.0 30.20 158.50 525 (89.7%)
ZY-S07 7.0 33.90 165.10 487 (83.2%)
ZSM5-S03 3.0 36.86 137.93 374 (89.3%)
ZSM5-S05 5.0 3726 136.77 367 (87.6%)
ZSM5-507 7.0 39.95 138.95 348 (83.1%)
1.20 0.60
- - ZSM5-powder
100 - Zeolite Y-powder 0.50 - —~ Ceramic paper
~ Ceramic paper ’ - ZSM5-S03
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Pore Diameter, A
Fig. 5. Variation pores of impregnated zeolite-Y into ceramic
paper.
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Fig. 6. Variation pores of impregnated ZSM-5 into ceramic
paper.
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Fig. 7. Toluene adsorption isotherms of impregnated zeolite-Y
into ceramic paper.

-s- ZSM5-S03@30deg. C
= 2SM5-S05@30deg. C
-+ ZSM5-S07@30deg. C

Loading amount of Tol. (wt%)
w

0 i, 1 L |
0 2 4 6 8 10 12

Equilibrium Pressure (mmHg)

Fig. 8. Toluene adsorption isotherms of impregnated ZSM-5
into ceramic paper.
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Table 3. VOC Adsorption Characteristics of Honeycomb Adsorbent
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Fig. 9. Honeycomb adsorbent using the ceramic paper.
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Honeycomb VOC's Breakthrough Time (min.), Adsorption Removal Efficiency
Adsorbent 40 ppm, Amount (g) (%)
Toluene 21.6 9.72 98.2
ZY7+3Z8M5-505 MEK 312 11.0 97.7
Cyclo-Hexanone 26.5 13.0 96.7
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Fig. 10. VOC adsorption characteristics of honeycomb ZY7+
3ZSM5-S05.
4000

—o— Toluene, 170C-72 NI/min.
- MEK, 170C-72 Nl/min.
~4&— CYC, 170C-72 Ni/min.

3500 @& - 1 -
3000
2500 {

0 20 40 60 80 100

Effluent Concentration of VOC (ppm,)
S
3

Time (min.)
Fig. 11. Concentration characteristics of honeycomb ZY7+3ZSM5-
S0s.
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