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ABSTRACT

Mesoporous molecular material MCM-48 was
synthesized by using cetyltrimethyl ammonium
bromide (CTAB) and (EO), as surfactant, and using
sodium silicate- which are low cost and available
in Vietnam. These materials were characterized
by different techniques such as XRD, IR, BET,
SEM. It shows that MCM-48 has uniform pore size
(32-42nm), which was expected to be a commercial
synthesis as presented.

PAT VAN DE

Nam 1992, hang Mobil phat minh ra mét ho
silicate c6 cdu tric 16 x6p trung binh, dudng kinh
mao quan trong khodng 15-100A°, dat tén 1a ho
M41S v6i 3 thanh vien MCM-41, MCM-48, MCM-
50, da d4anh d&u mot buéc ngoic trong trong nganh
cong nghiép cracking hydrocarbon néng vi nhiing
dot pha uu viét ma né mang lai.

Hinh 1. Cdc thanh vién ho M41S
a. MCM-41: C4u trdc luc lang
b. MCM-48: C4u tric 14p phuong
c. MCM-50: C4u tric l6p

Trai qua hon 15 ndm nghién cu va phét trién,
ting dung ctia ho M41S da dugc md rong ra rat
nhiéu linh vuc nhu lam ch4t mang, chat hap thu,
chat xic tdc trong cong nghiép héa, trong xit 1y
moi truong... Riéng theo quan diém st dung xic
téc, v6i cdu tric 1ap phuong 3 huéng ranh, MCM-
48 dugc mong doi st dung rong rai hon so véi cau
trac luc lang 1 huéng ranh caa MCM-41, tuy nhién
nghién ctiu vé MCM-48 van chua nhiéu so véi MCM-
41 béi c6 nhiéu khé khan hon khi téng hop MCM-
48, dsc biét 1a van dé gia thanh nguyén liéu silic
ankoxit TEO, TMOS..rat cao va khong cha dong
dugc trong diéu ché.

Trong cong trinh nay ching téi trinh bay mét
phuong phdp téng hop vat liéu mao quin trung
binh MCM-48 di tir nguon thiy tinh 1éng rat doi
dao ctia Viet Nam nhim ha thap t6i da gid thanh
san pham. Pay 1a mot phuong phép téng hop vat
lieu MCM-48 theo dinh huéng cong nghé va thuong
mai héa san phdm, két qua mang lai di md ra
huéng nghién ctu khd quan d6i vé6i viée san xuét
thuong mai héa vat lieu MCM-48.

VAT LIEU VA PHUONG PHAP
Nguyén liéu t6ng hgp MCM-48

- Thiy tinh 16ng c6 thanh phan: 27%Si0,,
11%NaOH (Héa Chat Bién Hoa)

- Ch4t hoat déng bé miat ion CTAB
(cetyltrimethyl ammonium bromide) (Hang Merk)

- Chat hoat dong bé mit khong ion (EO)2:
(C,H,0), (Hang Merk)
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- Acid HCl loang
Phuong phap tong hop

Chat hoat dong bé mat CTAB hoa tan vao nuéc
cdt va khudy manh ¢ 40°C cho dén khi dung dich
hoan toan trong suét. Sau d6 cho (EO), cho vao
dung dich trén, khudy manh ¢ 40°C khoang 1 gio
cho dén khi dung dich hoan toan trong suét. Thuy
tinh 16ng cho vao dung dich trén, khudy manh §
40°C khoang 2-3 phut. Dung dung dich acid HCI
dé diéu chinh pH, tiép tuc khody manh hdn hgp
trong khodng thoi gian 10-15 pht. Sau d6 cho hén
hgp vao binh teflon rdi dua vao 16 nung nhiét do
100°C trong 48 giv. Hon hop sau nung dugc loc 18y
pha rén, riia bang nuéc néng 5 1an, sy kho & nhiét
do phong. MAu sau say rta lai bang hén hop nuéc,
ethanol, HCI (theo ti 1& 90:5:10) va sdy kho & nhiét
do phong. Tinh thé thu duge dem nung & nhiét do
600°C trong vong 5 gio dé loai bo céc tap chat hiiu
co. Thu dugc vat lieu MCM-48.

Céac mau vat liéu MCM-48 duogc tong hgp véi su
thay d6i ty 16 CTAB/(EO), va thay d6i diéu kién
pH két tinh dugc dua ra 6 bang 1.
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Bang 1. Cac mau vat lieu MCM-48 téng hgp tir thily tinh 16ng Viét Nam

STT Ky hiéu miu

Ty 1& mol nguyén lidu pH ké&t tinh
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1 M1 581021,25N320].CTABO.15 012H25(EO)2400H20 11
2 M2 581021,25N320].CTABO.15 012H25(EO)2400H20 11.15
3 M3 581021,25N320].CTABO.12 012H25(EO)2400H20 11.15
4 M4 581021,25N82010TABO.12 012H25(EO)2400H20 11.25
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Hinh 2. Gidn db nhiéu xa Ronghen ctia cdc mau MCM-48.

Cac dic trung cau tric:

Vat liéu téng hop duge dic trung bang céc
phuong phép: phuong phap phd nhiéu xa Ronghen
(XRD), phuong phép phd hong ngoai (IR), phuong
phép déng nhiét hap phu va khithap phu N, (BET),
phuong phép hién vi dién ti SEM.

- Gidn d6 nhidu xa Ronghen clia tat ca céc
mau dugce ghi trén may Bruker AXS D8 Advance
dat tai Vién Khoa hoc Vat liéu Ung dung Tp. Hb
Chi Minh. Diéu kién 1lam viéc nhu sau: Géc quét
thay déi tir 1 - 10°, 6ng phat tia Ron-ghen bing
dong, budc séng 1.5406 A°. Cudng do dong 6ng phat
25mA, dién ap 40kV, toc d6 quét 1%/phuit.

- Ph{ hong ngoai dugc ghi trén may hong ngoai:
duogc do ghi trén may Brucker Tensor 37 dat tai Vién
Héa Hoc TP.H6 Chi Minh. Truéc khi do, mau dugc
ép vién v6i KBr (Specar) theo ti 1& khoi lugng Si-
MCM-48 : KBr =1 : 200 véi ap luc 7kg/cm? bé day
0,8-1mm. Phép do dugc thuc hién trong khodng s&
séng 400-2000 cm !, § nhiét do phong.

- Phuong phéap hap phu va gidi hap phu ding
nhiét N, dung d€ xac dinh dién tich bé mat va
phan bé mao quan clia mau, cdc s6 liéu duge tinh
toan tu dong trén may Quantachrome (phan mém
Quantachrome TPRWin v1.0) dat tai Vién Hoa hoc
Tp. H6 Chi Minh. Piéu kién lam viéc nhu sau: xi
1y bé mét éc mau MCM-48 bang dong hon hop hai
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khi N, (10% thé tich) va He (90% thé tich) trong 2
gio ¢ 300°C. Dung N, 16ng cho h&p phu lén mau
MCM-48 & —198°C va gidi hdp ¢ nhiét do thuong,
chuén lai lugng N, gidi hap.

- Phuong phép kinh hién vi dién tit SEM dugc
do tai Vién Khoa hoc V4t liéu Ha Nai.

KET QUA VA THAO LUAN
Két qua nhiéu xa Ronghen

Phé nhiéu xa Ronghen (XRD) clia cac mau M1,
M2, M3, M4 dugc trinh bay va so sanh d6i chiéu
v6i mau chudn 6 hinh 2. Tir hinh 2 ta c6 thé thay
rang pho XRD ciia tat ca cadc mau déu cé pic nhiéu
xa ¢6 cuong do 16n nhat ¢ goc 20 = 2,4° 1a pic déic
trung cho vat liéu mao quédn trung binh, pic c¢é
cuong do 16n (4000-6000) va hep ching té vat liéu
c6 do trat tu cao. C4 3 mau M1. M2, M3 déu cé pic
c6 cuong do nhé & géc 20 = 2,8° dic trung cho ciu
trac 1ap phuong cta vat lieu MCM-48. Tt hinh 2 ¢6
thé thay rang, khi dem so sanh thi thiy cdc mau
M1, M2, M3 c6 céc pic tuong tu nhu phé MCM-48
chuén, diéu dé chiing té vat lidu téng hop duge c6
cAu tric mao quan trung binh va cau trac lap phuong
déac trung cua vat lieu MCM-48.

Két qua phd hong ngoai

Phé hap thu héng ngoai clia cdc miu dugc thé
hién trén hinh 3, trén phé IR ctia cdc mau déu
xudt hién pic hap thu héng ngoai dao dong xung
quanh vi tri 960cm™ dic trung cho nhém lién két
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Si-OH (silanol), quan trong hon tat ca cic mau déu
xuAt hién pic hap thu héng ngoai dao dong xung
quanh vi tri 550cm™! déc trung cho cac dao dong
vong kép 6 canh (D6R), chiing t6 cdc phan ti nay
¢6 chia céc lién két tu dién SiO,” khi két hop véi
chat hoat dong bé mat CTAB sé hinh thanh nén
tuong tac tinh dién S*I- d€ hinh thanh nén cdu
tric cubic dic trung ctia vat lisu MCM-48, két qua
nay pht hop véi két qué tham khéo trong tai liéu.

Két qua hip phu N,

Chiing t6i da st dung phuong phdap hdp phu
vat Iy (BET) dé danh gia vat liéu téng hop duge
(Loai vat liéu, dién tich bé mat riéng va duong
kinh mao quan). Minh hoa hinh 4 duong cong hap
phu- khit hap phu Nito va duong phan bé duong
kinh mao quén theo phuong trinh BJH cta céc
mau MCM-48. Puong dang nhiét hap phu- giai hap
phu ctia cac mau MCM-48 déu c6 dang mao quan
trung binh (theo quy dinh cia IUPAC). Dang nay
dac trung cho cac vat lieu MQTB. Céc déc trung
vé bé mit riéng, duong kinh mao quén cda vat
lidu dugc dua ra 6 bang 2. Mau MCM-48 dugc téng
hgp c6 bé mit riéng 16n dén 927,5 m%g.

K&t qua SEM

Hinh dang va kich thuéc cta cdac hat vat liéu
MCM-48 ciing da dugc nhéan biét qua dnh hién vi
dién tir quét (SEM, hinh 5). Tt &nh SEM cho thay
riang qu4 trinh téng hop da tao ra cac hat vat liéu
MCM-48 dang c4u tric 1ap phuong kh4a déng déu
vdi kich thu6e khodng 1-2 um.

M4
M2
M3
M1
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Wavenumbers /cm !
Hinh 3. Ph{§ hdng ngoai cla cac mdu MCM-48
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Hinh 4. Dudng cong hap phu va khir hap phu ctia N2, va duong phan bo dudng kinh mao quan tinh
theo phuong trinh BJH ctia cac mau MCM-48

Bang 2. Két qua do dién tich bé mit rieng va duong kinh 16 xop

STT MAu B& mit rieng BET, m*g  Pudng kinh 16 x6p (A%
1 M1 891.2 38 A°
2 M2 927.5 42 A°
3 M3 836.9 37 A°
4 M4 764.2 32 A°

1.00um

Hinh 5. Anh SEM ctia m4u MCM-48

KET LUAN

Tl cdc két qua trén chiing toi c6 thé dua ra cdc
két luan sau:

- Vat litu mao quan trung binh MCM-48 da duoc
tong hgp thanh cong bing cach st dung CTAB
(cetyltrimethyl ammonium bromide) va (EO)2:
C,H,(C,H,0), lam chét hoat dong bé mit, dong
thoi st dung ngudn thiy tinh 16ng trong nuéc lam
ngudn silic ban dau thay thé nguon TEOS, két qua
mang lai 43 mé ra huéng nghién ctu kha quan doi
v6i viée sdn xudt thuong mai héa vat lieu MCM-48.

- Céc mau vat liéu duge dic trung bing phuong
phép hoa ly hién dai XRD, IR, BET, SEM. Két qua
cho th4y cau tric dang cubic da dugc hinh thanh
v6i kich thude mao quan dao dong tir 37-42 A°, vé6i
dién tich bé mit riéng lén dén 927,5 m?%g.

LOI CAM ON
Chang t6i xin thanh kinh cdm on PGS.TS

Nguyén Dinh Thanh d4 t4n tinh huéng dan thuc
hién dé tai nay
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