Sclence & Technology Development, Vol. 7, No. 10-2004

NGHIEN CUU TAC DUNG CUA Na* LEN XUC TAC ZSM11 TRONG PHAN
UNG CHUYEN HOA KHi HOA LONG (LPG) THANH AROMATIC
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Trudng Pai hoc Bach Khoa — Pai hoc Quéc gia Thanh phd H3 Chi Minh
(Bai nhdn ngay 12 thdng 3 ndm 2004, hoan chinh sita chita ngay 15 thing 7 ndm 2004)

TOM TAT: ZSM11 la xiic tdc khd mdi va mdi dugc iing dung gdn ddy trong phdn ung thom
héa. Dang HZSM11 cho dj chuyén hda thdp nén nguoi ta thuong thém cdc tdc nhdn hoat diong
khdc vao zeolite. Khi thém Ga va Zn vao zeolite thi hoat tinh ciia phdn itng thom héa cao hon hdn.
Quia trinh thom héa khi hod 16ng dat dj chuyén hda cao trong khodng nhiét dé 550 °C — 640 °C va
dp sudt téng 1 atm. Cdc nghién citu trude dé cho thdy 6 su tgo thanh cluster gida Ga va Zn &
dang GayZn, trong xiic tdc ludng chitc nay, do dé ma hogt tinh ciing nhu dj én dinh ciia xic tdc
tdng ro rét. Ngoai ra, ham lugng Na* dua vao trong xic tdc cing dnh hwuong dén hoat tinh va do
bén ciia xiic tdc.

1. M¢ ddu:

Xiic tdc thudng ding trong chuyén héa cic hydrocacbon nhe 12 ZSM5 va ZSM11 bié&n tinh [5].
ZSMI1 da ching (6 13 xic tic quan trong trong nganh c6ng nghiép loc héa diu. Vdi bé mat riéng Idn,
bén nhiét, d§ acid khd manh, d& tai sinh va dic biét 12 khd ning chon loc hinh ddng nhd vao kich
thuéc mao quin dong déu (5,1-5,8A%, ZSM11 bi€n tinh thich hgp cho giia trinh thom héa LPG [5].
Trong bai nay, ching toi da ti€n hanh nghién cifu thi nghiém qu4 trinh thom héa trén xidc tic mdi 1a
Ga-Zn-ZSM-11 v khdo sdt m&i lién hé gita s& tdim hoat ddng xiic tdc v6i dd bén cling nhu d6 chon
loc biing cach thay d8i ham lugng Na* dua vao trong xiic tic.

2. Thuc nghiém:

" 2.1.Téng hgp ZSM11
a. Nguyén li¢u tong hop[3]: -
- Ngudn Silic: Sol Silic hoat dong dudc tdng hdp bing phudng phap hai dong tir dung dich thuy
tinh 1dng va dung dich (NH4)2HPO4
- Ngubn nhém: Boehmite tSng hop trong phbng thi nghiém ti¥f phén nhém Al(SO,);.18H,0 va
khi NH;.

NaOH: cila hing GUANGZHOU, Trung Quéc.

Template: TBP-Br (tetra-n- butylphosphomumbromld) cia hing MERCK, Byc.
- Nudc cat.

b. Qud trinh tong hop:
ZSM11 dugc tdng hop tir ngudn Si va Al bing phudng phap thuy nhiét v8i chit tao cdu tric

1a TBP-Br. ZSM11 tao thanh dugc loc rita, sy, va cudi ciing 13 nung trong ddng O, & 500°C trong
thdi gian 5 gid. ZSM11 thu dugc c6 dang bot mau tring.

2.2. Téng hop xiic tdc lwdng kim Ga-Zn-ZSM11

ZSMI11 dugc chuyén sang dang H-ZSM11 bing c4ch trao déi ion ba 14n véi mudi amoni sunphat
xen k& vdi xi 1y nhiét sau dé sdy trong 1 gi¥ va nung trong 5 gid. Cdc méu xic tic Ga-Zn-ZSM11
dugc diéu ché béing cdch tdm ion kim loai Gali, ion kém 1&én H-ZSM1 1. Viéc tdim Ga, Zn 1én H-ZSM11
c6 thé thyc hién theo quy trinh tdm ddng thdi véi ham lugng 1.4% theo khdi lugng, ty 1& Ga/Zn 1a
70/30 [2]. Ty 1& nay thich hop d€ tao cluster lam ting dé chon loc cdc sin phdm thom. Trong qui trinh
tim dong thdi, cic dung dich mudi kim loai Gali v kém dugc dva khudy tron cing véi H-ZSM11

trong 5h déng hé & nhiét d6 60-70°C. K&t thic qui trinh khudy tron, dung dich dudc siy kho & 110°C
va sau d6 dem nung ¢ 550°C thu dugc miu xic tic Ga-Zn-ZSMI1 1.
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2.3.D4u djc bling Na'*

D& khdo s4t mdi twdng quan gilfa cdc tdm hoat ddng xic tdc H' véi phdn ¥ng thom héa, ta dya
trén dd acid chung va ti€n hanh ddu doc xiic tic véi phdn trim ty 1¢ Na* khdc nhau. Qué trinh diu doc
hay bién tinh xiic tic s& thay d8i dd bé&n va do chon loc clia phdn @ng. -

Ham lugng Na .sﬁ dung dua trén dd acid ciia miu xiic tic Ga-Zn-ZSMI11.

Phin trim ddu doc (%) | Khéi lugng xiic tdc (g) | Lugng NaOH (g)
Miu 1 5% 0.5 5.67*10™*
Miu 2 15% 0.5 1.70*10°
Miu 3 25% 0.5 2.835*10°
Miu 4 50% 0.5 5.67*10°

Ciing ging nhu qui trinh tim Ga va Zn, Na dugc dua vio va khudy tron ciing véi Ga-Zn-ZSM11
trong Sh ddng hd d nhiét dd 60-70°C. K&t thiic qué trinh khudy tron, dung dich dugc sdy khd & 110°C
va sau dé6 dem nung & 550°C thu dugc miu xic tic Na-Ga-Zn-ZSM11.

2.4.Nghién cifu phan ¥ng thom héa LPG

Viéc khdo sat dudc tién hanh trén hé théng phén @ng vi dong & nhiét 46 550°C, 4p sudt | atm ; chu
ky 14y miu 12 1 gid. Cdc miu sdn phdm dugc phan tich trén cdc mdy sdc ky khi: Giede 18.3, cft tich
12 SE30/ Prolit, nhiét d6 cot tdch 13 130°C, detector s dung 12 FID. Vin tSc ddng khi mang N,
121.51/gid, van tdc dong khong khi 1210V/gid, vin t6c dong H, 1a 0.61/gid. C4c budc ti€n hanh khio sit
phédn dng nhu sau:
Chudn bj xiic tic
Hoat hodbing N,
Hoat héa biing H,
Chuén bi dong nhép liéu
Ti€n hanh phin ing, 14y miu va phén tich miu.

3. K&t qua va ban ludn:
3.1. K&t qué téng hgp ZSM11

MAu ZSM11 dugc kiém tra cdu triic bing phuong phdp do ph8 nhiu xa Ron ghen XRD va phé
héng ngoai IR. K&t qia thu dugc cho thdy pha ZSM11 thu dudc khd tinh khiét, it bi 1dn mordenit va
& -quart.
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3.2. K&t qua do d§ acid
B¢ acid ciia cdc mdu xiic tdc
Miu xiic tdc Miu 1|Miu 2|Miu 3 |Miu 4|Miu 5
GaZn.ZSM1 0%Na |5%Na |15%Na |25%Na | 50%Na
Db acid tdng (mmol/g) | 0.567 |0515 |0506 |0475 |0.461
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D% acid tdng ciia cdc miu xiic tdc gidm theo ding qui ludt khi tién hanh ddu doc véi cdc ham lugng
Na khic nhau.

3.3. K&t qud phdn \¥ng thdm héa
% Ti&n hanh phdn \ng & cdc nhiét d6 khdc nhau dé fim ra nhiét d6 t&i vu véi tirng miu xdc tic.

D§ chuyén héa theo nhiét dj ciia cdc mdu

Nhigtds (°C) | 550 | 580 600 620 650 700
0% Na 2877 | 2901 | 3502 | 3473 | 2611 | 1367
5% Na 24.66 | 28.02 | 3159 | 3118 | 2661 | 12.45
15% Na 2264 | 2997 | 3581 | 3801 | 3846 | 2531
25% Na 2733 | 3451 | 39.06 | 3985 | 3928 | 3243
50% Na 30.81 | 3444 | 3696 | 3856 | 3374 | 24.01

Nhiét d t6i wu dé tién hanh phin tng thom héa khodng 620°C, két qua niy phu hop véi cdc
nghién cifu trude d6 (khodng 640°C) [5].

D§ chuyén héa va dj chon loc ciia cdc mdu

Miu % Na | Miu5%Na | Miu 15% Na | Miu 25% Na | MAu 50% Na
DbCH 34,73 31.18 38.01 39.85 38.56
DBCL B 48.08 54.6 53.44 51.93 44.85
DCL.T 43.6 37.26 39 40.09 42.72
DCL X 8.33 8.14 7.56 7.98 12.43

Ta thdy miu xiic tdc c6 ham lugng tdm 25%Na cho dd chuyén héa cao nhit. Trong dé, dd chon
loc clia cdc sdn phim mong mudn 1a B,T,X cho hiéu suit khd cao. Khi ti€n hanh ddu doc bing Na* thi
.€6 su chon loc trén cdc tdm acid va duy tri hoat tinh cda phdn iing hydro hod qua phan @ng [6]:

(AlO,)H* + Na (AlO,)Na* + H

hay:
(AlO,)H* + NaOH (AIO,)Na* + H,0

*» Tién hanh khdo sdt d chuy&n héa theo thdi gian clia mu xic tdc chua ddu doc va diu doc
bing Na* véi ham lugng 25%, két qlia thu dudc nhu sau:
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Tir d6 thi ta thiy dugc sy khdc biét rd rét gilfa xiic tic c6 tim Na v khong tim Na cd v& do bén
cling nhu d3 chuy€&n héa. Ta c6 th€ két ludn cdc tim hoat dong H* d6ng vai trd quan trong trong phin
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itng thom héa nhung chi & mic dd acid nhdt dinh do cdc tim acid ciing 12 trung tim hoat dong cilia
phdn ng coc héa.

4. Ké&tludn
Nghién eifu trén xic tdc ludng kim Ga-Zn-ZSM-11 cho k&t qua:
1. Tatcad cdc miu xiic tdc trudc va sau khi ddu doc bing Na* déu xuit hién cdc tdm acid. Do
acid gidm dan khi bi€n tinh xiic tdc v6i cdc ham lugng Na* khdc nhau.

2. Nhiét d6 t6i wu dé ti€n hanh cdc phdn ng thom héa 12 620°C. Tai nhiét dd nay ta thu dudc do
chuyén héa va do chon loc cao nhit.

3. Nhiét do cang cao thi d6 chon loc ciia benzen va xylen ting trong khi d&i véi toluen thi gidm
10 rét, nguyén nhén la do qud trinh demetyl héa va chuyén dich alkyl bi't d8i ciia vong thom.

4. Tién hinh ddu doc miu xic tic v6i ham lugng 25%Na cho k&t qud t6t nha: ting dd chuyén
héa ciing nhu d6 bén. Pay 12 k&t qui c6 ¥ nghia quan trong do phan ng ti€n hinh & nhiét dé
cao nén dé& tao c6c bé mat 1am gidm hoat tinh xdc tdc. Ti€n hanh ddu ddc bing Na 1am gidm
cdc trung tdm hoat dong H', d6 bén clia miu xiic téc dudc cdi thién ddng k€.

RESEARCH ON THE INFLUENCE OF SODIUM ON THE LPG
AROMATIZATION PROCESS OVER Ga-Zn-ZSM11 CATALYST

Tran Khac Chuong, Nguyen Hoai Thu
University of Technology- Vietnam National University - HoChiMinh City

ABSTRACT: ZSM11 is a new catalyst that has been recently used in the aromatization. The
conversion of LPG over HZSM11 is rather low so that various types of activating agents have been
added to the zeolite. Ga and Zn loaded zeolite have a high aromatization The aromatization of liquefied
petroleum gas reached excellent levels over Ga-Zn-ZSM11 at temperatures between 550°C-640°C and 1
atm total pressure [5] from cheap resources. Our reseaching results show that metal clusters were
formed at state GayZn, in bimetallic catalyst. Due to this formation, the activity and stability of this
kind of catalyst have increased remarkably. In addition, Na* content added to catalyst also affects
activity and durability of catalyst.

TAI LIRU THAM KHA O:

[1] Hoang Bing Lanh; Nghién citu xiic tdc reforming Pt/Al,03 dugc bién tinh bdng Sn, Pb, Sb, Bi;
Luén 4n pho ti€n si khoa hoc, TP.HCM-1985.

[2] Nguyén Dinh Quy; Nghién citu phdn vng thom hda LPG trén xic tdc Ga-Zn-ZSM-5 va hé xiic tdc
Ga-Zn-ZSM-5/Zn-yAl,03; Ludn vin tot nghiép dai hoc, Thdng 1-2003. _

[3] Tran Thi Bé Thdo; Tong hgp va nghién citu tinh chdt xic tdc ciia Zeolite ZSM-11; Luén vin
t6t nghiép dai hoc, Thang 1-2003.

[4] R. F. Anderson and et al; Cylar — One step from LPG to Aromatic, UOP Process Division, UOP
Inc, 1985.

[5] O. A. Anunziata, G. A. Eimer, L. B. Pierella; Catalytic conversion of natural gas with added
ethane and LPG over Zn-ZSM-11; Applied Catalysis A: General 190 (2000) 169-176.

[6] B. Imelik et al; Catalysis by Zeolite; Elsevier Scientific Publishing Company, Amsterdam, Vol. 5,
Vol. 18, 1980.

Trang 45



