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In this study, binderless zeolite BaX granule, an effective adsorbent for the separation of p-xylene was made. This adsorbent
which has a sufficient strength, high specific surface area and selectivity to p-xylene was prepared by various steps, such
as granulation process, calcination, binderless treatment, ion-exchange, and activation. In the granulation, the concentration
of colloidal silica solution was controlled in order to confirm the effect of SIO, contents after binderless trestment. As a
result, we confirmed that the compressive strength of granule after binderless treatment was increasing with increasing pro-
portion of SO, in the granule. And then Naion in granule was exchanged with Baion by successive batch ion-exchange
process. And then prepared adsorbents were tested for p-xylene separation by batch adsorption a 90 C. As a results of batch
adsortion test, we confirmed that prepared adsorbents have a high selectivity to p-xylene. Also, it could be conformed that
the prepared binderless zeolite BaX has a sufficient compressive strength (0.450 kgf), high specific surface area (647.57 m?g),
high crystalinity (98.5% compared with zeolite NaX powder), and selectivity to p-xylene.

Keywords: p-xylene, separation, adsorbent, binderless, zeolite BaX

1. M 2 2 &35 3} WH-S-(disproportionation reaction) & E38ko] L=}

ol @l (o-xyleng)o| Lt HIERAIY el(mxylene) &-& 7]E} WEES &

Polyester fiber, molded plastic, film @ blown beverage bottle, poly- o A87FA7) 8 geRidde g ASAATE T, F
ethylene terephthalate (PET) 52 AJutel] AME-== Y52 purified AAl= Ad o] ddA Y] EFaEEHE Fepdds daao
terephthalic acid (PTA)S] Al 70| F=3 Elolgk TA SA 2 Feghe oty ey depad e o] g st »ARte w
HAA PTAAZS] 952 AREHE depatd @l (pxylene)e] F4 L Ao o HE 14T gl de S glonw 3
7b & Fog Fkska QuH1-3). 5 g As 47 e nage] BelEgoe] o)
setdaS gAakshr] ¢k 342 34 F R HER TR SHAIRE 2L RS A 7EA] o] A AR A2 vl e 22}

ot A WA= ZdA o]/ A3} Nk-g-(xylene isomerization reaction)

T WAIAR} (e-mail: jksuh@Kkrict.re.kr)

80

|
gl 144 C, WERAL R 139 C, FepAd=: 138 C)=2 A3}o]

= = )=
HHAQl SRR &

e ne LM



slepatd @l 228 Binderless BaX A3 A2 A 9 w-&

120
—— Weight

Deriv. Weight | 0.45
100 + o0 Ay
18.79% o
_ (3.082mg) F 0.35 ;i
&80 . 12.30% —
. 240.87C (2.017mg) —EJ]
= . - 025 B
‘5 60 1 441,79 =
= z
- 0.15 5
40 - )

20 4 - 0.05

0 — T — — T -0.05

0 200 400 600 800

Temperature [ ]
Figure 1. TGA curve of G2-sample.
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Table 1. Recipes of Zeolite NaX Granulation and Proportion of SO
after Cdcination

Sample Recipes of granulation [wt%] Proportion of SiO,
name X-powder M.C. S0, dter cacination [wt%)
Gl 74.6 132 122 14.0
G2 717 126 157 18.0
G3 68.3 121 196 223

*M.C.: Microcrystaline cellulose.
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Table 2. Recipes of Binderless Treatment
Binderless Molar ratio
treatment No. a(S0) b (ALO) ¢ (N&O) d (H0)

B1 2.34 1.00 3.9 196.13

B2 268 1.00 3.9 196.13

B3 3.00 1.00 3.9 196.13

B4 3.35 1.00 3.96 196.13

B5 3.50 1.00 3.96 196.13

B6 4.00 1.00 3.9 196.13
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Figure 2. Effect of marumerizer.
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Table 3. Comparison between Before and After the Calcination

£2]4 Binderless Bax 43419 &4 2 ks

Samples Gl G2 3
. Before
Compressive calcination 0.288 0.577 0.608
strength Aft
ki er
tdl calcination 0.126 0.128 0127
.y Before 8L23 788 7340
Crystalinity celcination
[%] After
calcination 87.64 83.56 78.09

Table 4. Results of Binderless Treatment

Gl G2 G3
Bininderless
treatment No. Cryst.  Streng. Cryst. Streng.  Cryst.  Streng.
(%] [kf] [ [kdf] [ [kgf]

B1 8740 0184 8096 0.275 87.63  0.497

B2 9594 0174 8424 0231 88.09 0.581

B3 9554 0154 86.98 0.227 9335 0493

B4 9838 0.132 9213 0.214 9853 0479

B5 . . . . 98.32 0452

B6 . . . . 9482 0402
* Bin. No. : Binderless Treatment Number, Cryst. : Crystalinity,

Streng. : Compressive Strength.
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Figure 3. XRD patterns of G3-B4 and zeolite NaX.
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