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Table 1 Standard Grade of HSZ Series

. Cation . . Pore Size | Surface A;ea_ Bullz Density
Grade No. Zeolite Type Chemical Composition A) BET (m?/g) (¢/cm?)
HSZ-320NAA |NaY Na NazO- Al,05-(5.5)Si0, 8 700 0.40
-320HOA |HY H 0.32Naz0- Al,03-5.5Si0, 8 570 0.35
-330HUA |USY H 0.02Nay0 - Al;05- 6510, 8 600 0.35
-500KOA |L K K20-AlO5-6Si0, 8 300 0.65
-610NAA | Mordenite | Na NayO- Al,O5-11Si0, 7 310 0.40
-620HOA | Mordenite | H 0.1Nay0 - Al,03-15Si0, 7 400 0.45
-630HOA | Mordenite | H 0.02Nay0 - Al,05- 16510, 7 360 0.35
-640NAA | Mordenite | Na NayO - Al,05-20Si0, 7 360 0.30
-600NAE | Mordenite | Na Nap0 - Aly03-12Si0, 7 280 0.65
-600HOE | Mordenite | H 0.1Naz0- Al,03-12Si0, 7 380 0.60
-720KOA | Ferrierite | K, Na | (K, Na),O-Al,04-17Si0; 4 200 0.40
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Table 2 Standard Grade of HSZ Series (1.5 mme¢ Pellet Type)

Grade No Zeolite Pore Volume Surface Area | Crush Strength | Bulk Density
' (me/g) BET (m?/g) (kg) (kg/0)
HSZ-320NAD NaY 0.35~0.5 600 1~1.5 0.4~0.5
HSZ-320HOD HY 0.4 ~0.6 550 1~1.5 0.4~0.5
HSZ-330HUD Us-Y 0.4 ~0.6 500 1~1.5 0.4~0.5
HSZ-620HOD H-Mordenite 0.35~0.4 300 1~1.5 0.5~0.6
HSZ-640NAD Na-Mordenite 0.35~0.4 400 1~1.5 0.5~0.6
* Binder: Clay
Table 3 List of Grade No. Codes on HSZ Series
HSZ — OO 0O OO ITI
Code O © ® O
® Zeolite ® Cation Type ®@ Form
3 Y NA | Na A Powder
5 L KO | K D Pellet
6 Mordenite HO | H E Binderless
7. Ferrierite HU | H (Ultrastable)
NH | NH,
® Si0,/Al,O3 Molar Ratio
Y L Mordenite Ferrierite
00 12 (Binderless) 12
10 11
20 5.5 15 17
30 6 16
40 20
50 10 = 21
= = 25
= = 30
> = 50
= =100
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Table 4
Chemmal Composmon HSZ 320NAA
5102 (Wt%, dry basis) 67.4
AlyO3 (Wt%, dry basis) 20.6
NayO (wt%, dry basis) 12.4
Nay0/Al;03 (mol ratio) 1.0
Si02/AlL 05 (mol ratio) | 5.6
\l/ \l/
Sl Sll
9““/ o 9
551—0-;}1-—0—51 S > ZSi—OH_ HO -si<
él)_ SO| +Al(OH);
1
/N JN - TNE
/‘i(OII)J
\I/
S'i
9
§$—0—$—o—sﬁ§
(') + Al species
S + H,O
/IN
Fig. 1 Mechanism of Ultrastabilization
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HSZ 320HOA HSZ 330HUA
73.4 77. 7
22.2 22.2
4.3 0.2
0.32 0.02
5.6 5.9

Table 5 Typical Chemical Composition of
HSZ-500 Series

Chemlcal Composmon HSZ 500KOA
SlOz (wWt%, dry basis) 64. 9
Al;O3 (wt%, dry basis) 17.8
NayO (wt%, dry basis) 0.29
K0 (wt%, dry basis) 17.0
Si0y/Al,05 (mol ratio) 6.2
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Table 6 Typical Chemical Composition of HSZ-600 Series

Chemical Composition HSZ-600NAE* |  HSZ-600HOE* HSZ 610NAA
Si0, (Wt%, dry basis) 79.6 85.8 79.8
A1203 (Wt%, dry baSiS) 11.7 11.7 12.4
NayO (wt%, dry basis) 7.0 0.89 7.6
Si0,/Al;03 (mol ratio) 11.5 12.4 10.7

" Chemical Composition HSZ-620HOA HSZ-630HOA HSZ-640NAA
Si0, (wt9%, dry hasis) 89.4 90.0 87.5
Al,O3 (wt%, dry basis) 10.6 9.5 7.7
Na;O (wt%, dry basis) 0.55 0.09 4.9
Si0;/Aly03 (mol ratio) 15.2 16.1 19.2

* HSZ-600NAE and HSZ-600HOE are Self-bonded
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Fig. 3 Ion-exchange Isotherms of HSZ Series at
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[NH,*"Jz: (NH4t ion equivalent)/(all cation

equivalent) in zeolite

[NH,+Js: (NH4* ion equivalent)/(all cation

equivalent) in solution

Table 8 Acid Amount of HSZ Series

HSZ No. NHg-TPD

(mmol/g)
320HOA 0.8
330HUA 1.3
360HUA 0.2
600HOE 1.4
620HOA 1.9
630HOA 1.9
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(b} F— 0.1 um
Photo 1 TEM Image of Ultrathin Sections of HSZ-300 Series
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Table 9 Particle Distribution and Crystal Size of

HSZ Series
Mean Particle Size* | Crystal Size**
Grade No. - (um)
HSZ-320NAA 8 0.2~0.5
-320HOA 8 0.2~0.5
-330HUA 7 0.2~0.5
-500K0OA 6 0.1~0.4
-610NAA 6 0.05~0.1
-620HOA 17 1~3
-630HOA 6 0.05~0.1
-640NAA 9 0.1X0.5 (rod)
-720K0OA 26 0.5X%0. 03 (disk)

* by COULTER COUNTER Model TA-1I
** by SEM and TEM images
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Table 10 Adsorption Capacities on HSZ Series at 25°C

Kgfg;gg:g n-Hexane c-Hexane 0-Xylene m-Xylene p-Xylene

Grade 100 mmHg 47 mmHg 4 mmHg 4 mmHg 4 mmHg
HSZ-320NAA 19.1 19.8 25.1 25.0 25.2
-330HUA 15.3 15.5 20.7 19.3 19.3
-500K0OA 9.2 8.8 11.5 12.0 12.2
-640NAA 6.2 8.1 9.3 8.2 8.3
-720K0A 6.0 1.0 1.7 1.6 1.6
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Photo 2 SEM Image of HSZ-320NAA Photo 3 SEM Image of HSZ-500KOA

il Photo 4 SEM Image of HSZ-600NAE Photo 5 SEM Image of HSZ-610NAA

P——————  5gm — lum
Photo 6 SEM Image of HSZ-620HOA Photo 7 SEM Image of HSZ-640NAA
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Table 11 Stability to Acid on HSZ Series

Grade No. Concentration of HC]
B (Normality)
HSZ-320NAA 0.5
-330HUA 6
-500K0A 0.5
-620HOA 12
-640NAA 12
-720K0OA No loss of crystallinity
40 T I
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Fig. 11 Dealumination by The HCI Treatment
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Fig. 12 Application of Zeolite Catalysts in Refinery and Petrochemical Industry
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Fig. 13 Adsorption Capacities of Smelling Components on Zeolite Adsorbent and Activated Carbon at

25°C

a : Zeolite Adsorbent
b : Activated Carbon

Table 12 Applications of HSZ Series

Catalyst in Refinary and
Petrochemical Industry

Fluid Catalytic Cracking (FCC)

Hydrocracking

Naphtha Reforming

Dewaxing

Syngas to Hydrocarbons

Aromatics Alkylation

Aromatics Isomerization

Aromatics Inproportionation

Amine Synthesis

Alcohole Synthesis

Halogenation

Catalyst for Environment

De-NOx

Adsorbent

Drying of Acidic Gas
Separation of Aromatic Isomers
Recovery of Organic Solvents

Y

Y

L, Mordenite
Mordenite

Y

Y, Mordenite
Mordenite
Mordenite
Mordenite
Ferrierite

L

Mordenite
Mordenite

Y, Mordenite
Y
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