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MOT SO PAC TRUNG CAU TRUC CUA VAT LIEU MAO QUAN TRUNG
BINH MSU-S TREN CO SO MAM ZEOLIT TONG HQP TU CAO LANH
VIET NAM, PINH HUONG CHO QUA TRINH NHIET PHAN BIOMASS

NGUYEN THI LINH, PHAM TRUNG KIEN, Truong Bai hoc Mo - Pia chat

Tém tat: Trong nghién civu ndy, vét liéu aluminosilicat trén co sé mam zeolit BEA va MFI
(MSU-Sgea, MSU-Swiry) di tir nguon nguyén liéu cao lanh Viét Nam dwoc tong hop bang
phirong phdp thity nhiét. Vat liéu MSU-Sgea, MSU-Swri ¢6 ti 1¢ Si/Al cao, c6 cdu triic mao
quan trung binh dang luc lang trdt tw voi twong thanh do”‘ng nhat, dién tich bé mat 81 Sm?lg
va 945m?%/g, kich thuéc mao qudn 3nm va chita cac tam axit & cac mirc do manh, trung binh
va yéu. Qua trinh nhiét phdn biomass thiw hoat tinh xuc tac dwoc thuc hién trén thiét bi phan

ung lop xuc tac 6 dinh, tai nhiét dé 500°C.

1. Mé diu

Vat liéu aluminosilicat mao quan trung binh
(MQTB) hinh thanh tir cac mam zeolit da duoc
Pinnavaia va cong sy tong hop thanh cong lan
dau tién vao nam 2000 [4]. Cac vat liéu nay co
thanh mao quan chtra cau tric zeolit do d6 1am
tang tinh bén nhiét va bén thuy nhiét. Tur do,
hang loat cac nghién ctu téng hop loai vat li¢u
nay tir cac tién chat zeolit c6 ty 1& Si/Al cao nhu
zeolit Y (FAU), beta (BEA), ZSM-5 (MFI) da
dugc cong b [3,7]. Cac két qua nghién ctru cho
thay cac vat li¢u thu duoc ¢6 cau triic mao quan
dong déu véi dién tich bé mat riéng, thé tich
mao quan 16n, c6 do bén nhiét va bén thuy nhiét
cao.

Tuy nhién, cic nghién ciru trén déu di tir
ngudn hoa chat tinh khiét. Vi vay, trong nghién
ctru nay ching t6i str dung ngudn khoang sét tur
nhién (cao lanh) lam nguyén liéu ban dau cho
qua trinh tong hop vat liéu aluminosilicat mao
quan trung binh c¢6 chira mam zeolit BEA va
MFI (MSU-Sgea va MSU-Swir). Vit liéu MSU-
Sgea, MSU-Swri ¢6 tinh bén nhiét va thuy nhiét,
c6 tinh axit, c6 dién tich bé mat riéng 16n [9]
nham dinh huéng cho qua trinh nhiét phan
biomass.

2. Thuc nghiém
2.1. Quy trinh tong hop

Gom hai budc:

Buée 1: Tao mam zeolit tir cao lanh véi ty
1€ mol 4,2Na20. Al;03.30Si02.830H20:

Cao lanh nguyén khai sau khi da dugc loc,
rira dé loai bo cat, soi, cac khoang canxit, pyrit,
felspat va cac chét hitu co... sdy kho dugc phdi
tron véi thuy tinh long dé dat ty 1& mol trong gel
thich hop.

Véi myc dich tong hop vét liéu MQTB trén
co s& mam zeolit BEA, chét dinh hudng cau
tric tetrapropylamonibromua (TPABr) va
tetraetylamonihydroxit (TEAOH) duoc b6 sung
vao gel ban dau voi ty 18 so véi AlOs 1a 1,9.

Qua trinh dugc khudy tron lién tuc trong
96 gio & nhiét 4o phong dé gia hoa gel, hinh
thanh mam zeolit.

Buée 2: Tao cau tric MQTB tir mam zeolit
dudi sy c6 mat cia chat hoat dong bé mat
(HbBM) CTAB:

Céc gel sau khi gia hoa dugc bd sung chat
HDPBM CTAB véi vai tro chit dinh hudng cau
trac MQTB theo ty 1€ mol CTAB/Si 1a 0,25 va
duogc diéu chinh  pH=9 sau d6 thuy nhiét ¢ 95°C
trong 96 gio. Hodn hop sau thuy nhiét dugce loc,
rira, sdy nung trong dong khéng khi & 540°C
trong 6 gio.

2.2. Céc phwong phdp dic trung ciu triic vit ligu

Gian d6 nhidu xa tia X dugc ghi trén may
Siemens D 5005 - Brucker (Dirc) sir dung 6ng
tia X bang Cu v6i bude song Ka = 1,54056 A,
dién ap 40KV, cuong do dong dién 40mA, nhiét
do 25°C, toc dd6 goc quét 0,025%s, goc quét
20 =0,5° + 10°.



Dién tich bé mit riéng dugc xac dinh béng
phuong phap BET trén mdy Micrometric
Gemini 2390. Phan bd kich thuéc mao quan
dugc tinh toan theo nhanh nha hip phuy trén do
thi hinh 2 bang phuong phap BJH.

Anh TEM duoc chup trén may JEOL
200CX (Nhat) ¢ hiéu dién thé 80kV, do phan
giai 0,2nm.

Phé IR duoc ghi trén mdy phd hong ngoai
JMPACT FTIR 410 (buc) theo ky thudt ép vién
KBr (theo ty 1¢ 1g maw/200mg KBr), nhiét d6 25°C.

Phan tich nhi¢t TGA va DSC duoc tién
hanh trén mady NETZSCH STA 409 PC/PG.
M4u can phéan tich dugc dung trong chén can
Pt, nung trong mdi truong oxy, téc do ning

nhiét 10°C/pht, tir nhiét d6 phong dén nhiét do
cudi 1200°C.
3. Két qua va giai luin
3.1. Giin @6 nhiéu xa tia X

Trén hinh 1, phé SAXS cua mau MSU-
Seea V& MSU-Swr cho cac pic dac trung cua
vat ligu MQTB dang luc lang trat tu & cac goc
20 = 2,1°, 3,9° 4,5° trong tng v&i cac mat phan
xa dgoo), dqio), deoo). Cac pic dac trung cod
cudng do 16n va sic nét chimg to cau tric luc
ling cua vat liéu tong hop dugc c6 do trat ty
cao.

Nhu vay, tir két qua XRD cho thdy kha
nang chuyén hoa cao lanh thanh vat liéu MQTB
trong moi truong kiém di dién ra thanh cong.
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Hinh 1. Gidn d6 SAXS ctia mau MSU-Sgea (8) va MSU-Swiri (b)
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3.2. Ding nhiét hip phu - khir hip phu N>
Puong ding nhiét hip phu- khir hap phu N,
cia ca hai miu MSU-Sgea VA MSU-Sue déu
thude loai IV dac trung cho vat licu MQTB.
Diém ting dung luong hip phu xay ra ¢ gia tri
P/Po = 0,3 + 0,4. Theo cac nghién ciru vé vat
lidu ludng mao quan zeolit/MQTB [6] thi diém
taing dung luong hdp phu xay ra & gia tri
P/Po = 0,3 + 0,4 da xac nhan c6 sy tham gia cta
cac tinh thé zeolit trong qua trinh hap phu don
16p cung voi su hip phu don 16p trén bé mat
MQTB truéc khi xay ra hap phu da 16p da gay
ra hién tuong ting dung luong hép phu mot
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cach dot bién [1,2], thé hién trén dudng dang
nhiét hdp phu. Tuy nhién, véi miu vat liéu
MSU-Sgea va MSU-Sur trong thuc nghiém
nay lai cho thy diém ting dung luong hip phu
don 16p nay khong 16n va nhanh chong dat dén
trang thai bdo hoa rdi chuyén sang qua trinh hép
phu da 16p trong cac MQTB.

Vi véy, tir nhimg nhan dinh trén cho thiy
khong c6 su tdn tai cta tinh thé zeolit BEA trén
twong thanh MQTB ma chi ton tai cac cu trac
vong kép 5 canh cia mam zeolit tham gia xay
dung tuong thanh MQTB cua vat licu MSU-S
téng hop duoc.
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Hinh 2. Ddang nhiét hap phu- khir hdp phu N> MSU-Sgea (trai) va MSU-Swii (phdi)
Puong phan bd kich thudc mao quan ciia mau MSU-Sgea VA MSU-Swry tép trung & khoang
3,0nm, chiéu day thanh mao quan twong tng 1a 3,8A va 4,6A (duoc tinh toan tir d(00) VA dpore). Dién
tich bé mit riéng theo BET va thé tich mao quan twong tng bang 815m?%g (miu MSU-Sgea) Va

945m?/g (mau MSU-Syr).
3.3. Anh hién vi di¢n tiv truyén qua (TEM)

Hinh 3 1a két qua chup hinh thai cu trac cua cc vat lidu MQTB tong hop duoc bang phuong
phap TEM. Anh TEM ctia ca hai mau MSU-Sgea Va MSU-Swir cho thdy céu tric mao quan dang
luc lang kha dong déu, phu hop véi cac két qua SAXS va ding nhiét hip phu va khir hip phu No.
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3.4. Phé hép thu héng ngoai (IR)

Trén phd IR (hinh 4) ctia ca hai mau déu xuét hién ving hap phu hong ngoai budc song
1228cm™ va 1232cm™ dic trung cho vat lidu aluminosilicat c6 ty 1& Si/Al cao [8]. Ngoai ra, con
thdy xuat hién ving hap thu hong ngoai & 557cm™ va 575cm™ 1a cac bude song dic trung cho cac
dao dong cua vong kép 5 canh (D5R) kiéu cdu triic mang zeolit BEA va MFL Nhu vy, tuong thanh
vt liéu MSU-Sgea VA MSU-Swrr dd duge xay dung tir cac mam zeolit twong tng.
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Hinh 4. Pho IR: MSU-Sgea (tréi) va MSU-Swr (phi)

3.5. Phwong phdap TPD-NH3
Gian d6 khir hdp phu NH; theo chuong trinh nhiét d6 TPD cua vt liéu MSU-Sgea va MSU-
Swmr (hinh 5) xuét hién cac pic trong cdc khoang nhi¢t d6 khur hép phu ¢ 168°C, 237°C, 450°C,
587°C, chiing t6 cac vat li¢u tong hop dugc c6 chira cac tam axit yeu (168°C), trung binh (237°C)
va cac tAm axit manh (450°C va 587°C) [10]. Tinh axit ctia cac vat liéu tong hop dugc cho thiy day
la vat liéu xuc tac thich hop cho phan ung nhiét phdn biomass dinh huong cho qua trinh tao
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Hinh 5. Gian d6 TPD-NHs ciia mdau MSU-Sgea (tréi) va MSU-Swir (phdi)
3.6. Phuwong phap TG-DSC

Hmh 6. Gian dé TG-DSC ciia vt lzeu MSU- SBEA va MSU SMFI
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Trén dudng cong DSC xuét hién hai hiéu
ung thu nhiét ¢ nhiét 46 72,2°C va 245,4°C
twong tng v6i sy mat khdi luong rat nho
(0,72%) 1a do xdy ra sy mat nuéc hap phu trén
bé mit va trong mao quan cua vat liéu. Tuy
nhién, trong vung nhiét do 450 - 600°C ciing
théy xuét hién céac hiéu ung thu nhiét rat nho
twong tmg v6i sy mat khdi lwong khong dang
ké. C4 hai vat liéu MSU-Sgea va MSU-Syrr déu
c¢6 kha ning bén nhiét dén 810°C. Két qua nay
cho théy su phu hop dé su dung céac vat liéu trén
lam chat xuc tac cho qua trinh nhiét phan
biomass & diéu kién nhiét d6 500 - 550°C dinh
hudng tao biodiesel.

4. Két luén

Vit liéu MQTB ho MSU-S ¢6 ty I¢ Si/Al cao
da duoc tong hop tir cao lanh Viét Nam béng
phuong phép thuy nhiét, dudi tac dung cila chat
tao cAu triic CTAB.

Vit lidu tong hop dugc dic trung ciu tric
bang cac phuong phap hoa 1y hién dai cho thay
vat liéu ¢o ciu trac MQTB dang luc lang trét ty
v6i kich thudc mao quan tap trung ¢ 3nm, dién
tich bé mit rieng theo BET 815m%g va
945m?/g, thé tich mao quan 1,2 cm®g. Cac dic
trung vé tinh axit, d6 bén nhiét ciing phu hop dé
mg dung 1am chét xuc tac cho phan tmg nhiét
phan biomass, dinh hudng cho qua trinh tao
biodiesel.

Céc két qua trén da cho thy viéc chuyén hoa
cao lanh thanh vat licu MQTB co ty s6 Si/Al
cao voi quy trinh thuc nghiém da thanh cong.
Diéu nay cho thay kha ning tmg dung thuc tién
clia cao lanh Viét Nam trong tong hop céc vt
liéu aluminosilicat MQTB.
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SUMMARY
Characterization of MSU-S mesoporous materials based on zeolite seeds
from kaolin of Vietnam as catalysis for biomass pyrolysis
Nguyen Thi Linh, Pham Trung Kien, University of Mining and Geology

Aluminosilicate mesostrutures based on zeolite BEA and MFI seeds (MSU-Sgea and MSU-
Swmrr) exhibited high hydrothermal stability after severe steaming pretreatment. The mesoporous
materials with ordered hexagonal pore structure, pore size about 3nm, BET suface area of 815m?/g
and 945m?/g, porous volume of 1.2cm®g had better characters including hydrothermal stability,
strong acidity. The mesoporous materials with high Si/Al ratios were prepared and characterized by
XRD, N2 adsorption, TEM, NH3-TPD, TG-DSC methods. The characters of the MSU-S materials
suitable to use as catalysts for biomass pyrolysis at 500°C.
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