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TOM TAT

Trong nghién ctru nay, ngoai phuong phép truyén thong trong nghién ctru céu tric cua
zeolit, chung t0i tap trung vao nghién ctru va khao sat cac yeu t6 anh huong dén kich thudc hat
tinh thé clia zeolit HY bang phwong phdp tin xa laser. Pho tdn xa laser cho biét phan b6 dudng
kinh hat ctia mt mau vat liéu cling nhu cic kich thudc nay c6 phan bé tap trung hay 1a dan trai,
ddng thoi ddy 1a phuong phap ddng tin cay va chinh xéc trong nghién ctru kich thude hat zeolit.

Nghién ciru di tong hop thanh cong cdc mau zeolit HY véi ti 1¢ Si/Al cao ciing véi cic kich
thude hat trung binh khic nhau la 720, 547, 260 va 199 nm. Qua nghién ctru cho théy, zeolit
HY tdng hop tir nguén nhém Boemit tao ra cdc hat nhé hon so véi nguén nhom Al(OH);. Ngoai
ra, thoi gian gia héa ciing c6 anh hudng tich cuc dén do tinh thé va kich thudc tinh thé ctia zeolit
HY: thoi gian gia héa cang dai (trong khoang thoi gian khao sat tir 12 gio dén 24 gid) thi kich
thude tinh thé cang nho.

Twr khéa. d6 tinh thé, kich thuge hat, tan xa laser, zeolite, xtc tac.

1. MO DAU

Zeolit Y vé6i cdc tinh chét dac biét nhu bé mdt riéng 16n, lyc axit manh, kich thuéc mao
quan déng déu tao ra tinh chét chon lgc hinh dang, bén nhiét va bén thuy nhiét, c6 kha nang hoat
dong tét trong cac dicu kién phan ung khic nghiét. Nho cdc tinh chat quy bau nhu vay nén tmg
dung cua zeolit Y ngay cang mé rong, dic biét 1 trong linh vyc loc hod dau.

Cong trinh nay tap trung vao nghién ciru, khao sat cdc yéu té anh huong dén kich thudc hat
tinh thé zeolit Y (d4 chuyén sang dang HY) bang phwong phép tan xa laser.

2. THUC NGHIEM
2.1. Hoa chit sir dung:

- Nguon Si: Dung dich thily tinh 1ong cong nghiép (7,95 % Na,O; 20,9 % SiO, ; 71,15 %
H,0); Dung dich TEOS (tetraetylorthosilicat) (C,Hs0),Si.
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- Ngudn nhom: Boehmit (AIOOH) hodc Al(OH)s.
- NaOH dang tinh thé.

- NH;NO; 99,5 % (dang tinh thé).

- NH,ClI (dang tinh thé).

- Dung dich H3PO, 85 %.

- Dung dich chét tao cAu tric TMAOH

- Nude cit.

2.2. Tong hop va bién tinh sang dang HY

Tién hanh tong hop cic mau zeolit véi ti 16 Si/Al trong gel ban dau gidng nhau nhung bang

céc phuong phdp khdc nhau. Thanh phan gel ban dau cua cdc miu téng hop theo céc phuong
phép khac nhau duogc trinh bay ¢ bang 1.

Bang 1. Thanh phan gel ban dau ciia cic mau zeolit Y dugc tong hop theo cic phuong phép khac nhau

Mau Thanh phan gel ban dau
NaY1 12 NaOH : 1 ALLO; : 7,5 SiO, : 218 H,O
NaY?2 2 NaOH : 1 Al,05 : 7,5 SiO, : 248 H,O

Mau NaY1 duorc tong hop bang phuong phédp st dung mam két tinh, khong su dung chat

tao cau triic va mau NaY2 dugc tong hop bang phuwong phép khong str dung mam két tinh nhung
c6 str dung chét tao cAu tric.

2.3. Bién tinh zeolit NaY sang dang HY

Zeolit 6 dang NaY duoc ch}lyén sang dang HY bang cich trao doi ion v6i dung dich
NH,CI. Tién hanh qua trinh trao doi 13p lai 3 1an thi thu duoc NH,Y. NH,Y sau lan 3 dugc nung
trong 3gid & nhiét d6 550 °C dé chuyén sang dang HY.

2.4. Khio sit cic yéu té anh hwong dén kich thwéc hat tinh thé bang phwong phap phd tan
xa laser
Tién hanh nghién ctru cdc yéu té anh huong dén kich thude hat tinh thé:
- Anh huéng ciia phuong phép tong hop téi kich thude hat tinh thé HY;
- Anh hudng ciia thoi gian gia héa 1én kich thude hat tinh thé zeolit Y;
- Anh hudng ciia ngudn Al 1én kich thudc hat tinh thé zeolit Y.

Tat ca cdc mau tong hop dugc, sau khi chuyén vé dang HY dugc xdc dinh phan b kich
thudc hat bang thiét bi nhidu xa Tia X (cdc mau chyp phé XRD dudi dang bot trén mdy D8
Advance — Bruker ctia Buc tai truong Dai hoc Khoa hoc tu nhién) va phé tan xa laser (theo
phuong phép uét bang may do kich thudc hat HORIBA LAS500 Trudong PH Bach khoa Ha Noi).
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3. KET QUA VA THAO LUAN
3.1. Anh huéng cia phwong phap téng hop téi kich thuéc hat tinh thé HY

Ph6 XRD cta bén mau NaY1, HY1 (bién tinh tir NaY1), NaY2, HY?2 (bién tinh tir NaY2)
duoc gidi thi€u trong hinh 1 va hinh 2
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Hinh 1. So sanh phé XRD cua zeolit Y trude (a) NaY1 va sau bién tinh (b) HY1
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Hinh 2. So sanh phd XRD cua (a): NaY2 trude bién tinh va (b): HY2 va sau bién tinh

Phd XRD ctia 2 miu NaY1 va NaY2 déu xuat hién cdc dinh dic trung cho zeolit Y tai cdc
g6c 20 = 6°20, 10 °20 véi cudong d6 manh, cdc dinh séc nhon ching té cdc mau zeolit tong hop
duoc 12 zeolit Y v6i do tinh thé khd cao (theo Database of Zeolite Structure). Bé rong cua dinh
dic trung & géc 20 = 6 °20 ctia mau NaY2 16n hon so véi mau NaY1 cho thdy miu NaY2 sé& c6
kich thudc hat nho hon so véi mau Na

D¢ xdc dinh chinh xdc phan b kich thudc hat trong hai méu trén, chiing t6i tién hanh do phd
tan xa laser. Pho tan xa laser cia mau HY'1 va HY?2 dugc dua ra twong Gng tré€n hinh 3 va hinh 4
Ké'tﬁqué tir pho tan xa laser cua mau HY1 (hinh 3) cho thdy kich thudc trung binh ciia cdc hat
tinh thé 1a 547 nm trong d6 phan tram tich iy cua cac hat tép trung vao dai kich thudc 440 - 670

nm chiém 64 % tong thé tich cdc hat. Phan b kich thudc hat ctia cdc mau zeolit HY nay rat tap
trung thé hién bang mdt dinh cao va chan dinh hep
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Hinh 3. Phan b kich thudc hat ciia mau zeolit HY1 xéc dinh bang phd tan xa laser
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Hinh 4. Phan bd kich thudc hat ctia mau HY?2 xdc dinh bang phd tén xa laser

Pho tén xa laser ciia mau HY2 trén hinh 4 cho thay kich thugc trung binh cta cic hat tinh
thé 12 0,260 pm hay 260 nm trong d6 phan trim tich lity ciia cdc hat tap trung vao dai kich thudc
tir 120 - 390 nm chiém 63 % tong thé tich céc hat.

Tuong ty nhu HY 1, phan bd kich thudc hat cta cdc miu HY?2 ciing rat tap trung thé hién
bang mét dinh cao va chan dinh hep, didu nay cho thdy céc hat trong mau c6 kich thudc rét tap
trung va khd ddng déu. Nhu vay c6 thé sir dung kich thudc tinh thé trung binh theo phan trim
tich liiy cuia HY1 va HY?2 tuong ung 1a 1a 547 nm va 260 nm.
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Li giai vé sy khdc nhau vé kich thudc hat ciia 2 mau c6 ciing ti 18 Si/Al trong gel ban dau
nhung st dung hai phuong phap khéac nhau c6 thé c¢6 nhiéu nguyén nhan. Téng hop mau HY2 ¢6
sir dung chét tao ciu triic DHy 1a chét tao cau tric ¢6 kha ning co l4p cdc tinh thé nho va ngan
khong cho cdc tinh thé nay 16n 1én. Do d6 kich thudc hat thu dwoc nho hon nhiéu so véi mau
HY1 sir dung mam két tinh nhung khéng c¢6 su ¢6 mit ctia Dhy.

Mot s6 tinh chat ciia HY 1 va HY2 dugc tong hop lai trong bang 2.

Bdng 2. Mot sb tinh chét ciia hai mdu HY1 va HY?2

Méu | Tisd SiO/ALOs Ti s0 SiOy/ALO; trong sén Kich thude tinh thé trung
trong gel ban dau phém (xdc dinh tir XRD bang binh theo pp tan xa laser
phan mém CELREF) (nm)
HY1 7,5 4,6 547
HY2 7,5 4,16 260

3.2. Khio sat anh hwéng ciia thoi gian gia héa 1én kich thuéc hat tinh thé zeolit Y

Dé khao sit anh hudng cua thoi gian gia héa dén qua trinh tong hop zeolit Y thudng, chiing
t6i tién hanh chuén bi cdc gel ¢6 ti 1& thanh phan mol nhu trén theo phuong phép tong hop zeolit
Y c6 sir dung mam két tinh.

Lido dé chon phuong phap c6 sir dung mam két tinh trong phan khao sat nay la vi ching t6i
mudn diéu chinh kich thudc hat tinh thé cua zeolit Y bang cach diéu chinh sé lvong mam ket
tinh trong gel trudc khi két tinh 1én bang cach tang giam thoi gian gia héa. Cy thé, cic thong sb
khdc nhu thoi gian két tinh, nhiét do két tinh, moi truong, 4p suat ty sinh... dugc giit khong doi
trong sudt qué trinh, chi thay dbi thoi gian lam gia gel trude khi két tinh trong binh thuy nhiét
autoclave.

Dé xdc dinh chinh xdc phan bd kich thudc hat trong mau HY3, tién hanh do phd tin xa
laser

Két qua tir pho tan xa laser ctia mau HY3 cho thay kich thudc trung binh ciia cic hat tinh
thé 12 0,72 pm hay 720 nm trong d6 phan trdm tich lily ciia céc hat tap trung vao dai kich thudc
tir 0,51 -0,116 um chiém 80 % tong thé tich céc hat. Phan bé kich thudc hat ctia cdc mau HY3
rat tap trung thé hién bang mot dinh cao va chan dinh hep, didu nay cho thiy kich thudc cic hat
trong mau c6 kich thude tap trung va rit dong déu. Nhu véy trong trudng hop nay coi kich thudc
hat trung binh cho mau HY?3 12 720 nm.

Nhu vay, viéc tang thoi gian gia héa c6 tic dung tich cuc dén qué trinh tong hop zeolit Y,
thoi gian gia héa cang dai thi do tinh thé cang 16n va kich thudc hat tinh thé cang nho. Tuy
nhién, theo céc nghién ciru vé tong hop zeolit Y thuong thi thoi gian gia héa ciing khong nén
qua 48h, do lic d6 lugng mam tinh thé tao thanh da bio hoa, khong c6 kha ning ting thém nita.
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Hinh 5. Phd XRD cua hai mau (a): NaY3 va (b):
NaY1 tuong ung vai thoi gian gia hdéa 1a 12 gio va 24 gid
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Hinh 6. Phan b kich thudc hat cua mdu HY3 xéc dinh b?lng phé tan xa laser
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3.3. Khao sat anh hwéng ciia ngudn Al 1én kich thwéc hat tinh thé zeolit Y

De khao st anh huong cua ngudn Al dén qud trinh tong hop zeolit Y, tién hanh tng hop
céc mau c6 ti 1& thanh phan mol nhu trén bang phuong phap tong hop zeolit khdng sir dung mam
ket tinh, khi d6 thoi gian gia hoa, thoi gian két tinh, nhiét do két tinh... dugc giit khong d01 trong
sudt qua trinh, chi thay (101 ngubn Al ban dau Li do dé chon phuong phép khong co6 mam két
tinh ma sir dung chét tao cau tric 1a do muon tim hiéu vai trd ctia chit tao cau triic va mdi trudng
trong qué trinh depolime héa céc ngudn tién chat Al khac nhau.

Hai mau dugc tong hop va khao sit trong phan nay 1a NaY2 va NaY4 trong d6 NaY2 dugc
téng hop tir ngudn nhém ban dau 1a AI(OH); va NaY4 duoc tong hop tir ngudn nhom ban dau 1a
Boemit. Trudc khi xdc dinh cdc dic trung, ca 2 mau dugce trao doi ion, chuyén vé dang HY duogc
ki hi¢u la HY2 va HY4.
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Hinh 7. Phd XRD cia mau (a): HY2 va HY4

Phd XRD ciia 2 miu HY2 va HY4 trén hinh 7 cho thdy cdc mau thu dugce déu xuit hién cic
dinh sic nhon dic trung cho zeolit Y tai géc 20 = 6°20 va khong xuét hién pha la chimg to cic
mau thu duge déu 1a zeolit Y véi d¢ tinh thé cao.

Chan dinh dic trung trong mau HY4 t6ng hop tir nguén nhom Boemit rong hon so voi chan
dinh dac trung cia HY?2 téng hop tur nguén nhém AI(OH); nén nhan dinh ban dau 1a kich thudc
hat cuia HY4 s€ nho hon HY?2

bé xéc dinh chinh x4c d9 chénh 1éch gitra kich thudc hat trung binh trong 2 mAu, tién hanh
do pho tan xa laser d6i voi hai mau

60



Khdo sdt cdc yéu 16 anh hueong dén kich thude hat tinh thé zeolit Y bang phiong phdp phé...

6 109
/ %
50? =60
i 70
4
! 60 &
: ;
g a2 50 ¢
3 — 3
i 40§
205
: 30
10% 20
2 10
= i i T T e —D ' | 1 | e S Bt /4
4.000 10.00 100.0
Diameter( 16:m)

Hinh 8. Phan b kich thudc hat ciia mau HY4 tong hop tir nguén nhdom Boemit duoc xdc
dinh bang phd tan xa laser

Két qua tir phd tan xa laser cia mau HY4 cho thay kich thudc trung binh ciia céc hat tinh
thé 12 199 nm trong d6 phan tram tich lity ctia céc hat tap trung vao dai kich thudc tir 170 - 230
nm chiém 92 % tong thé tich cac hat. Phan bd kich thudc hat ctia cdc mau nay rét tap trung thé
hién bang mot dinh réat cao, nhon va chén dinh rat hep. Nhu vay r6 rang 1a mau HY4 tong hop tir
nguén Al Boemit ¢6 kich thudc hat trung binh (199 nm) nh6é hon so véi mau HY?2 (260 nm) téng
hop tir nguoén nhom Al(OH);

Diéu nay c6 thé giai thich 1a do khi sir dung ngudn Al 12 nhém Boehmit 12 mot ngudn nhém
dé hoa tan hon nguén AI(OH)3 nén qué trinh depolyme héa va ngung tu dé hinh thanh céc lién
két Si-O-Si va Si-O-Al s& dé dang hon, kich thudc tinh thé cia HY4 nho hon HY2.

Tuy nhién dga vao d6 chénh 1éch kich thudc hat trung binh ctia cic mau tr HY1, HY2 dén
HY3 va HY4, c6 thé thy thoi gian gia héa va lwong mam két tinh ¢6 anh hudng rd rét dén kich
thudc hat tinh thé hon 12 d6 hoa tan ciia ngudn Al ban dau. D4i voi hai mau HY2 va HY4 déu sir
dung chét tao cAu tric DHy thi sy khac nhau giira kich thudc hat don thuan 12 do do hoa tan cua
tién chat Al trong ciing mot diéu kién méi trudong khi ma cac diéu kién tong hop khic duoc giir
nguyén.

Mot s6 tinh chat ciia HY2 va HY4 dugc tong hop lai trong bang 4.

Bdng 4. Mot sb tinh chat ctia cac mau HY téng hop véi ngudn nhém khéc nhau

Mau | Ngudnnhém | Tisd SiO,/Al,Os trong san pham | Kich thudc tinh thé trung binh

(xac dinh béng XRD) theo pp tan xa laser (nm)
HY2 Al(OH); 4,16 260
HY4 Nhom 4,03 199

Boehmit

Nhu vay c6 thé 7ké't luan rang khi sir dung ngudn Al d& tan hon thi zeolit Y tong hop duoc
c0 kich thudec tinh thé tap trung nho hon
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4. KET LUAN

D tong hop thanh cOng cac mau zeolit HY vai cdc kich thudc hat trung binh khéc nhau la
720, 547, 260 va 199 nm bang cic nguon Al, thoi gian gia héa va bang cdc phuong phdp khic
nhau. Cdc mau zeolit Y tong hop déu c6 ti s6 Si/Al cao dép ing yéu cau lam xic tic cho qud
trinh cracking.

Nguf)n Al cang dé tan thi kich thudc hat tinh thé cang nho do qud trinh depolime héa Al
xay ra d¢ dang hon. Cu thé tong hop HY tir nguén Al Boemit tao ra cdc hat nho hon so voi
ngudn AI(OH);.

Thoi gian gia héa c6 anh hudng tich cuc dén do tinh thé,va kich thudc tinh thé, thoi gian
gia hoa cang dai (trong khoang thoi gian khao sat tir 12 gio dén 24 gid) thi kich thudce tinh thé
cang nho.
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SUMMARY

STUDY ON THE EFFECT OF SYNTHETIC CONDITION ON THE CRYSTAL SIZE OF
ZEOLITE HY BY LASER SCATTERING

In this paper, besides popular method in studying zeolit, we focused on studying and
surveying factors affecting on crystal particle size of zeolit HY by laser scattering technique.
Laser scattering spectrum indicates the distribution of particle diameters in the sample as well as
how concentrated or scale of this distribution and this method is importan and reliable in
studying of zeolit particle size.

In this work, HY samples were sucessfully syntheized with high Si/Al ratio different crystal
size of 720, 547, 260 and 199 nm. HY samples synthesized from Aluminum Boemit source
having particles size smaller than the one from AI(OH)3. The aging time also has positive
influences to the crystallinity degree and the crystal size of zeolit HY: the longer the aging time
(from 12 — 24 hr), the smaller the HY crystals.

Keywords. crystallinity degree, crystal size, laser scattering, zeolite, catalytic.
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