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NGHIEN CUU TONG HGP, DPAC TRUNG VAT LIEU MAO QUAN
TRUNG BINH Al-MSU VA XAC DINH HOAT TiNH XUC TAC TRONG
PHAN UNG CRACKINH PHAN TU LON
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Vién Hoa hoc, Vién Khoa hoc va Céng nghé Viét Nam

SUMMARY

Al-MSU mesoporous materials were successfully synthesized by hydrothermal treatment using
water glass as a Si-sources. The obtained samples were characterized by different techniques
such as x-ray diffraction (XRD), infrared resonance {IR) and transmission electron microscopy
(TEM). The specific surface area (Sgy) and mesopore volume, pore size distribution were
determined by BET method. The results showed that the AI-MSU mesoporous materials were

hexagonal pomm structure.

- MO DAU

Ngay tir khi méi phdt hién (nam 1992, hang
Mobil oil), vat lieu mao quan trung binh MCM-
41 (M41S) duoc biét dén 1a loai vat lidu c6 mao
quan ddéng déu, kich thudc mao quan 16n (20 -
100 A), dién tich bé mat riéng 16n( >1000 m*/g),
va duge ddnh gid 12 vat lieu ddy trién vong trong
linh vue x1dc tdc, hdp phu va cong nghé nano [1 -
5]. Nhung nhiing vat liéu nay ¢6 hai nhuge diém
co ban 1a: do bén nhiét va thay nhiét thip, bé
mat thanh mao quan la vo dinh hinh do vay doé
axit thip. D& khidc phuc nhuge diém nay nhiéu
huéng nghién ciu da duge trién khai, trong dé
hudéng nghién ciru ¢ nhiéu tiém nang va trién
vong 12 tinh thé héa thanh mao quén bing cac
mim vi tinh thé zeolit X, Y, ZSM-5,
mordenit,....

Mot s6 zeokit duge biét c6 hicu ung 16t doi
v6i cac phan ing craking, hidrorackinh xdc tic
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la zeolit Y, ZSM-5, mordenit, beta. Trong dé,
zeolit Y la xic tdc dugc sit dung phd bién nhat
(>300.000 tan/nam [4, 5]. Do tinh chat ¢é bé
mat bén trong rdt 16n, kénh mao quan rit dong
déu, ciu tric m& va do xdp 16n, zeolit Y rit
thuan Igi cho cdc phan tr ti€p can va tham gia
phan tng vdi cdc tdm axit. Do vay, ching duogc
str dung chi y&€u cho cdc phan ung crackinh xuc
tdc ting soi, hidrocrackinh. Hon thé nita, d6 axit
cua zeolit Y 16n, rat ph@t hop cho qud trinh
cracking cdc phan doan ning cla ngudn nguyén
liéu chuyén vé cdc phan doan nhe hon. Nhung
su han ché vé kich thudc mao quéan da lam cédn
tr& pham vi ¥ng dung cling nhu higu suit thu hoi
cdc phan doan chung cdt. Viéc mo rong mao
quan cla vat liéu méi lam tang qué trinh khuéch
tan, lam giam qua trinh crackinh thit cap thu hit
sU quan tam lén cua cdc nha khoa hoc trong
nhifng nam gin day. Tao mao quan trung binh
di tr tinh thé zeolit Y theo phuong phép
streaming vi tdm axit di thu duge mot s6 két



qua ban diu nhung con rdt han ché vé kich
thuée mao quan, kich thudc mao quin khéng
dong nhét [1, 2]. Phuong phdp tao mao quén
trung binh di tir mdm tinh thé zeolit (zeolite
seeds) nhu tién chit ban ddu va sr dung cic
templat hitu co nhu xetyltrimetylammonibromit
(CTAB), Pluronic123((EQ),,(PO),(EO),) thu
duge k€t qua rit kha quan, tao ra vat liéu da mao
quan véi d9 bén nhiét va thlly nhiét cao, do axit
I6n, hita hen 13 xdc tdc 6t cho qud trinh
.crackinh cdc phan doan nang cua dau the.
Nhiung nhitng nghién ctu nay con hét siic mdéi
mé, cdc cong trinh duge dang trén céc tap chi
con rat han ché,

Trong phan mot nay, ching toi trinh bay cic
két qua nghién cu téng hgp vat licu AI-MSU
bang phuong phdp téng hop thuy nhiet di tir
thity tinh 1éng Viét Nam sir dung chét hoat dong
bé mat CTMABr.

II - THUC NGHIEM

1. Téng hop vat liéu zeolit Al-MSU

Qué trinh 16ng hop vat lieu zeolit Al-MSU
duge tién hanh qua hai giai doan:

(1) Giai doan tao mam vi tinh thé zeolit Y (Y
seeds); (2) Gial doan mezo hda tao mao quan
trung binh. So dé tdng hop vat liéu zeolit Al-
MSU cho th4y ¢ hinh 1.

a) Giai doan tao mdm vi tinh thé zeolit Y

Nguyén liéu téng hop bao gbém: thiy tinh
long (Viét Namy): 11,86 g; NaOH (Trung Quéc):
0.69 g; AI(OH); (Trung Qudc): 0,2 g va nudc
cdt, dung dich tdng hop ¢6 thanh phin gel
(mol): 18 NaOH x ALQ; x 16 SiO, x 300 H,O.
Hén hgp duge khudy trong 2 gid tao gel déng
thé sau d6 chuyén vio autoclave, két tinh trong
diéu kién khudy tron vai 16c do khuay 200 vong/
phat, & 100°C trong 10 h,

b) Glai doan tao mao qudn trung binh AI-MSU A

Dung dich mim dugc dé vao dung dich chat
hoat dong bé mat CTMABr theo ty 1& thanh
phin {mol): Si : CTMABr : H.O =09 : 0,2 :
127. Hén hop duge dua vé pH = 9 - 9,5 bing
dung dich axit H,S0, 0,1 M, Sau d6 méu dugc
chuyén viio autoclave két tinh trong 20 gidy. Méu
duoc 14y ra loc rira bing nudc cat, say & 120°C
trong 3 gid, nung & 530°C trong 10 git. San
phidm thu dugc & dang bot min, mau tring.
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Giai dogn 2: Téng hop vat licu Al-MSU

Hinh I So dé (6ng hop vat lién Al-MSU

2. Cac phuong phap dac trimg

Dé xdc dinh céiu tric ca vat liéu, ching
161 sir dung phuong phdp phé nhidu xa tia X
thue hi¢n trén mdy Simen D500 (Duc), éng

phér tia Ronghen véi bude séng k, = 1,5406
A, g6c quét 20 thay déi tir 1 — 10°.

Phé hong ngoai IR clia mau zeolit duoe ghi
theo k¥ thuat ép vién vdi KBr (1 mg mau/100

295



mg KBr) trén mdy Impact. 410 (bic), tai Vién
Hoa hoc, Vien KH&CN Viét Nam, trong ving
dao dong tinh thé 400 - 1300 cm™.

Phuong phap dudng ding nhiét hdp phu -
khir hap phu nito (BET) duoc thuc hién trén thiét
bi Omnisorp-100 (Pai hoc Lavan-Canada).

Phuong phap hién vi dién tr truyén qua
(TEM) dugc do trén may TEM 1010, do phan
gidi 2 A, dién 4p 80 KV, miu dugc dua lén ludi
déng cé phi mang cacbon.

I - KET QUA VA THAO LUAN

1. Pac trung vat liéu

Dé danh gid vat licu téng hop duge Al-
MSU. mau dugc dem so sdnh véi mau zeolit Y
chudn (Duc) nham khang dinh sur (6n tai cia céc
tinh thé zeolit Y trén méiu téng hop, dong thoi
méau duge dem so sdnh véi vat lieu mao quan
trung binh Al-MCM-41 v6i muc dich nhan thay
sif thay ddi vé mat cau triic mao quan trung binh
khi thanh mao quan duge tinh thé hoa bang cac
tinh thé zeollit Y ciing nhu sy thay ddi vé hiéu
Ung xdc tdc cha vat licu Al-MSU t6ng hgp. Mau
Al-MCM-41 dugc téng hop tai phong Héa i -
B¢ mat, vién Hoa hoc, Vién khoa hoc va Cong
nghé Viét Nam.

Hinh 2 cho thdy phoé héng ngoai cha cic
mau Y chuin, Al-MCM-41, AI-MSU. Quan s4t
hinh 2 ta nhan thdy, trén mau AI-MSU xuat hién
cdc dam phd phd hop 16t véi miu Y chudn, quan
sat niy khang dinh miu AI-MSU téng hop tén
tai ciiu trac tinh thé zeolit Y. Diéu nay khong
nhin thay trén mau AI-MCM-41, la vat liéu ¢é
thanh mao quan la vé dinh hinh. Dac biét, khi
quan sdt ddm phd ving ~ 570 cm™ (dém phé dac
trung cho ¢dc dao dong bién dang cua vong 6
canh trong cau trdc zeolit Y, rat hay duge cdc
nhi nghién citu ding lam chuin dé xdc dinh
ham lLrUng pha tinh thé zeolit Y [7]) ta thdy ddm
phd nay trén miu AI-MSU 6ng hop nhd hon
trén méu Y chuén, ¢6 nghia 12 ham luong pha
tinh thé trén miu Al-MSU 16ng hgp nhd hon
trén méu Y chudn, diéu nay 12 hoan toan hgp 1¥.

Dé cdc tién chdt ban dau, cdc chit & dang
nhitng "t€" bao co ban" hay ciéc vi tinh thé cua
zeolit Y ¢6 thé kétl hgp v6i nhau "xay” 1en thanh
mao quan trung binh doi hoi cic vi tinh thé phii

296

hét sitc linh dong, véi kich thude ral nho, cd mot
vai nm. Khi mao quan trung binh dugc tac
thanh, khong phat toin bd cdc "t& bao co ban"
chuyén thanh cdc tinh thé zeolit Y ma mot phdn
trong s& do6 la cdc tdc nhan gan két céc tinh thé
lai v&i nhau tao thanh cdc mao quan viing chac
cla vat liéu Al-MSU.

Transmittanc

« YMCM-41
—_ Zeolit Y

Wave number em-1

Hinh 2: Pho hong ngoai clia cac méu zeolit Y
{(chudn), AI-MCM-1, Al-MSU

Phuong phap dau tién duge sir dung dé xdc
dinh cdu tric vat lieu mao quian trung binh
(MQTB) ctia vat lieu tong hop AI-MCM-41 va
Al-MSU 14 phuong phap XRD. Hinh 3 14 gidn
d6 nhiéu xa XRD cha cdc miu AI-MCM-4[ va
AI-MSU. Qua gian dé XRD ta nhan thiy xuat
hién cdc pic nhiéu xa tai géc 20 tr | dén 3 1a tin
hiéu clla cac mat (100), (110), (200), theo cdc
tai liéu [1, 8] cdc mat ndy dac trung cho pha cua
nhitng vat léu cé mao quan trung binh (dudng
kinh mao quan f > 20 ). Quan sdt nhéan thiy, cuc
dai nhiéu xa mat (100) rén miu AI-MSU dich
chuyén vé phia 20 I6n hon so véi mau Al-
MCM-4].
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Theo cdc tac gia [1. 2], khi cdc cuc dai nhiéu
xa chuyén dich v¢é phia 20 cho thay d&u hicu
kich thuéc mao quan giam di. Nhu vay, ¢6 thé
nhan xét mot cach dinh tinh rang, kich thudc
mao quan caa vat litu AI-MSU nho hon so véi
vat ligu AI-MCM-41,
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Hinh 4: Dudng hap phu-khir hap phu N, clia céc
mau Al-MCM-41 va AI-MSU

Cau tric mao quan trung binh cia vat liéu
Al-MCM-41 va Al-MSU dugc khiang dinh mot
cdch chac chin dua trén dudng ding nhiét hip
phu khir hdp phu N,. Hinh 4 cho thay dudng
dang nhiét hap phu- khir hap phu N, cia mau
AL-MCM-41 va Al-MSU, day 1a mat dang dién
hinh dic trung cho cdu trdc mao quin trung
binh. Trén dudng dang nhi¢t hidp phu-khir hap
phu N, c6 xuat hi¢n vong tré, dudng cong hip
phu & dang IV theo phén loai cia IUPAC, hién
lugng ngung ty mao quan xdy ra ¢ vat liéu
MQTB Cac két qua tinh todn duge tir dudng
dang nhiét hap phu- khir hdp phu vi du’ofng phan
bo kich thuéc mao quan duge dua ra & bang 1.
Bang | cho thdy, dudng kinh mao quin ciia vat
licu AI-MCM-41 1a 34 A, 16n hon dudng kinh
mao quan cua vat lieu ARMSU 1a 32 A, diédu
nay rat phit hgp véi nhimg nhan ding khi quan
sdt gian do nhiéu xa XRD trén hinh 3.

Nhu vay qua phan tich gign d6 XRD va
dudng dang nhiet hdp phu-khi hap phu N, da
khing dinh mot cich chac chin vat fiéu tong
hop AI-MSU & dang mao quan trung binh véi
dudong kinh mao quan f = 32 A. dién tich bé
mat rlcng rit 16n ~ 950 m* /g Dé ¢6 thém thong
tin vé hinh thdi hoc cua san phim thu duogce,

méu duge dem chup dnh TEM.

Bdng I: Thong s6 hinh hoc cta vat liéu Al-
MCM-41 va AI-MSU tinh theo BET vi TEM

Dudng | Dién tich ?ﬁd?
Méu kinh bé mat ant,
- "2, |mao quan,
mao quan, [riéng, m*/g am
Al-MCM-41 34 870 1-1.5
Al-MSU 32 950 3-35

Hink 5: Anh TEM ciia miu Al-MSU

Hinh anh TEM ctia mau Al-MSU duoge thé
hién trén hinh 5. TUr hinh anh ndy mét cich truc
quan ta cé thé thay cdc mao quin cua vat liéu
duoc sap x€p rat dong déu, cic mao quan cé
dang luc lang [a dac trung cau tric cha vit liéu
AL-MCM-41. Theo thang ti 1& ta ¢6 thé tinh todn
mot cach kha chinh xdc kich thude mao quan va
bé day thanh mao quan. O day miu Al-MSU ¢6
kich thuéc mao quén khoang 32 A, Két qua nay
rdt phi hop véi két qua do BET d4 chi ra & trén.
Mac di cdc mao quén c6 dang luc lang 14 dac
trung cdu tric ctia vat licu MCM-41 nhung mot
diéu khdc la d6 1a bé day thanh mao quan ciia
vat ligu AI-MCM-41 chi 6 trong khoang 1,5 - 2
nm nhung vt liéu Al-MSU ching t6i téng hop
duge lai ¢6 bé day thanh mao quan lén téi 3,5
nm. Diéu nay hoan toan phd hop vi bén than vat
ligu AI-MSU dugc tao nén tir nhitng mam vi tinh
the zeolit Y, chinh vi vay ma bé day thanh ting
lén ddng ké.

Tir cac ket qua dac trung trén chung ta c6
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thé két luan ring, cdc vi tinh thé zeolit Y da
dugce hinh thanh trong qué trinh tao hat nano va
sau d6 duge sip x€p lai dudi sy dinh hudng cla
chét tao ciu tric dé tao nén vat liéu mao quan
trung binh AI-MSU.

IV - KET LUAN

Pa téng hop thanh cong vat liéu mao quan
trung binh cé thanh tinh thé & dang cdu tric
hexangonal p6mm MCM-41. Day 1a loai vat liéu
mdi, da mao guan: vi mao quin vi mao quin
trung binh ¢6 thanh duge cdu tao wr cic vi tinh
thé zeolit Y, kich thudc mao quan 32 A va thanh
tinh thé véi chiéu day c¢d 3,5 nm. Vat lieu mdi
da mac quéan hita hen 14 xdc tic t6t cho phan
tng crackinh phan tr 1én trong céng nghiép loc
hod dau.
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