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TOM TAT

Trong nghién gu nay, ngoai pllong phap trugn thong ‘trong nghién teu Gu trdc @a
zeolit, chung t6idp trung vao nghiénie va khio sat cac §u t6 anh hrong dén kich thréc hat
tinh thé cia zeolit HY king phrong phap tan xlaser. Ph tan x laser cho kit phan b duong
kinh hat cia mdt mau vat liéu aiing nhr cac kich tirge nay c6 phandtap trung hay la dan 4,
ddng thyi day 1a plrong phapdang tin @y va chinh xac trong nghiérire kich throc hat zeolit.

Nghién dru ¢4 ©ng hyp thanh céng cacin zeolit HY Wi ti 1¢ Si/Al cao cung i cac kich
thudc hat trung binh khac nhau l& 720, 547, 260 va 199 @ma nghién ¢u cho thy, zeolit
HY tdng hyp tir ngubn nhém Boemitdo ra cac ht nhd hon so 6i ngudbn nhdém Al(OH). Ngoai
ra, thi gian gia hoa@ing céanh hrong tich arc dén do tinh thé va kich thréc tinh thé caa zeolit
HY: thoi gian gia héa cang dai (trong kimg thyi gian khio séat tr 12 giv dén 24 gb) thi kich
thudc tinh th cang n.

Tir khéa.dd tinh thé, kich thréc hat, tan x laser, zeolite, xUc tac.

1. MO PAU

Zeolit Y véi cac tinh cht dic biét nhe bé mit riéng bn, kec axit manh, kich thrgc mao
quan dong déu tao ra tinh cht chon loc hinh dng, Bn nhiét va Bn thuy nhiét, cé khi nang hat
dong t trong cacdiéu kién phin ang khic nghiét. Nho cac tinh cht quy bau nir vay néniing
dung aia zeolit Y ngay cang érong, dac bigt la trong tnh wre loc hoa du.

C6ng trinh nayap trung vao nghiénia, khio sat cac §u t6 anh hrong dén kich thrge hat
tinh thé zeolit Y (@ chugn sang dng HY) bing phrong phap tan xlaser.

2. THUC NGHIEM
2.1. Hoa ctit sir dung:

- Nguon Si: Dung dch thiy tinh long céng nghip (7,95 % NgO; 20,9 % SiQ; 71,15 %
H,0); Dung dch TEOS (tetraetylorthosilicat) §8:0),Si.



Ngd Minh T, Nguyén Khanh Diéu Héng, Nguyén Héng Lién

- Nguwdn nhém: Boehmit (AIOOH) hi Al(OH)s.

- NaOH ding tinh tté.

- NH4NO; 99,5 % (dng tinh tt).

- NH,CI (dang tinh tt¢).

- Dung dch HPQ, 85 %.

- Dung dch cHit tao ciu traic TMAOH

- Nuéc cit.
2.2. Tong hgp va bién tinh sang cang HY

Tién hanh éng hyp cac ru zeolit Wi ti 18 Si/Al trong gel banﬂau gidng nhau nhng king
cac phrong phap khac nhau. Thanhaphgel banddu aia cac riu tng hop theo cac plong
phap khac nhadugc trinh bays bang 1.

Bang 1.Thanh pln gel bantau cia cac rdu zeolit Y dugc tong hyp theo cac plong phap khac nhau

Mau Thanh phn gel banfau
NaY1l 12 NaOH : 1 AlD;: 7,5 SiIQ: 218 HO
NaY2 2 NaOH : 1 AlO;: 7,5 SiQ: 248 HO

Mau NaY1dugc tong hop bang phrong phap & dung mam két tinh, khong & dung chit
tao ciu tric va riu NaY2dugc tong hop bing phrong phap khéngisdung mam két tinh nhing
c6 sr dung cHit tao ciu tric.

2.3. Bién tinh zeolit NaY sang @ng HY

Zeolit & dang NaY dwoc chuygn sang dng HY hking céch traadoi ion voi dung dch
NH,4CI. Tién hanh qua trinh 'gradf)i qu?lp lai 3 lan thi thudugc NH;Y. NH,Y sau hn 3 dugc nung
trong 3gd ¢ nhiét do 550°C dé chuyén sang dng HY.

2.4. Khao séat cac $u té anh huong dén kich thwéc hat tinh th é bang phwong phap phb tan
xa laser
Tién hanh nghiéntw cac u t anh hrongdén kich thrc hat tinh thé:
- Anh hrong aia phrong phéap éng hop i kich thrde hat tinh thé HY;
- Anh hrong aia thyi gian gia hda 1én kich tigic hat tinh thé zeolit Y;
- Anh hrong aia ngwn Al lén kich thréc hat tinh thé zeolit Y.

Tat ca cac mau tong hyp duoc, sau khi chugn v& dang HY dugc xacdinh phan b kich
thudc hat bang thét bi nhidu xa Tia X (ca4c rAu chup phd XRD duéi dang it trén may D8
Advance — Bruker i@ Duc tai truong Dai hoc Khoa hoc tr nhién) va ph tan » laser (theo
phuong phaprét bang méaydo kich thrc hat HORIBA LA500 Trong DH Bach khoa Ha Bi).
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3. KET QUA VA THAO LUAN
3.1.Anh hwéng aia phweng phap tng hep téi kich thwéc hat tinh thé HY

Ph5 XRD cia bin mdu NaY1, HY1 (bén tinh & NaY1), NaY2, HY2 (bén tinh ir NaY?2)
dugc giéi thiéu trong hinh 1 va hinh 2
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Hinh 1.So sanh ph XRD ciia zeolit Y trée (a) NaY1 va sau bm tinh (b) HY1
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Hinh 2 So sanh ph XRD caa (a): NaY2 teéc bién tinh va (b): HY2 va sau & tinh

Pho XRD cia 2 miu NaY1 va NaY2téu xuit hién cacdinh dic trung cho zeolit Y 4i cac
géc D = 6°20, 10°20 wi cudng dd manh, cacdinh gic nhon ching © cac nau zeolit Hng hop
duoc 1a zeolit Y i d¢ tinh thé kha cao (theo Database of Zeolite Structuré)rdBg aia dinh
dic trung & géc D = 6°20 aia miu NaY2 bn hon so i mau NaY1 cho thy mau NaY2 § c6
kich thréc hat nho hon so \bi mau Na

Dé xacdinh chinh xac phandbkich thréc hat trong hai riu trén, chiing t6i én hanhdo phb
tan » laser. PB tan » laser éa miu HY1 va HY2duoc dua ra trong ang trén hinh 3 va hinh 4

Két qua tir phd tan »a laser @a méu HY1 (hinh 3) cho thy kich thréc trung binh 6a cac ht
tinh thé 1a 547 nm trongt6 phan tram tich kiy cia cac bt tap trung vao di kich thrgc 440 - 670
nm chém 64 % bng thé tich cac ht. Phan B kich thréc hat cia cac miu zeolit HY nay 4t tap
trung tté hién bing ot dinh cao va chadinh hkep
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Hinh 3.Phan 16 kich throc hat caa miu zeolit HY1 xaalinh bing phb tan x laser
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Hinh 4.Phan 6 kich thrgc hat caa miu HY2 xacdinh bing plo tan x laser

Ph tan » laser éa miu HY2 trén hinh 4 cho fly kich thréc trung binh ¢a céac ht tinh
thé 1a 0,260 pm hay 260 nm trodg phin tram tich Gy cia cac ht tap trung vao di kich thréc
tr 120 - 390 nm cldm 63 % bng thé tich céac ht.

Tuong tr nhe HY1, phan b kich thréc hat cia cac ru HY2 ding it tap trung ti¢ hién
bang mbt dinh cao va chadinh hep, didu nay cho thy cac ht trong mu cé kich thréc rat tap
trung va khatong déu. Nhr vay cé thé s dung kich thrée tinh thé trung binh theo gim tram
tich liy cia HY1 va HY2 tongung la 1& 547 nm va 260 nm.
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Li giai vé sy khac nhau & kich throc hat cia 2 miu c6 cungitlé Si/Al trong gel bantau
nhung sr dyng hai plwong phap khac nhau c6ét6é nhéu nguyén nhan. dhg hop mau HY2 c6
sir dung cHit tao ciu trdc DHy la cht tao ciu trdc c6 ki nang c6 hp céc tinh th nho va ngin
khéng cho céc tinh thnay bn Ién. Dodé kich thréc hat thu dugc nhd hon nhigu so \6i mau
HY1 sir dung mam két tinh nhing khéng c6 s c6 mit cia Dhy.

Mot sb tinh chit cia HY1 va HY 2duoc tong hop lai trong king 2.

Bdng 2.Mét sb tinh chit caa hai ndu HY1 va HY2

Mau |  Tisd SiO/AIO; Ti s5 SiO,/Al,O; trong $in Kich thuéc tinh tré trung
trong gel bardau pham (xacdinh tr XRD bang binh theo pp tanaxiaser
phan mem CELREF) (nm)
HY1 7,5 4,6 547
HY2 7,5 4,16 260

3.2. Khio satanh hwéng dia thoi gian gia héa 1én kich thréc hat tinh th é zeolit Y

Dé khao satanh hrong aia thoi gian gia hoatén qua trinhdng hop zeolit Y throng, ching
t6i tién hanh chéin bi cac gel coitlé thanh pAn mol nhr trén theo phong phap éng hop zeolit
Y c6 s dung mim két tinh.

Li do dé chon phrong phéap cos dung mam két tinh trong phn khio séat nay la vi ching toi
mudn didu chinh kich thrgc hat tinh thé cua zeolit Y ling cachdiéu chinh & lugng mim két
tinh trong gel tegc khi két tinh 1&n kﬁng caching giam thoi gian gia hoa. G thé, cac thong&
khac nhr thoi gian ket tinh, nhit do két tinh, mdi trong, ap skt ty sinh...dugc giir khdngdoi
trong st quéa trinh, chthayddi thoi gian lam gia gel tréc khi két tinh trong binh thy nhiét
autoclave.

Pé xacdinh chinh xac phandbkich throc hat trong miiu HY3, tién hanhdo phb tan »
laser

Két qua tir pho tan > laser @a miu HY3 cho thy kich thrgc trung binh ga céc ht tinh
thé 1a 0,72 pm hay 720 nm tromg phin tram tich Gy caa cac ht tap trung vao di kich thrdc
tir 0,51 -0,116 pm chin 80 % éng the tich cac ht. Phan B kich thréc hat cua cac riu HY3
rat tap trung tfé hién bing mt dinh cao va chadinh tep, diéu nay cho thy kich throc cac fat
trong miu co6 kich thrge tp trung va st ddng déu. Nhr vay trong trdng hop nay coi kich thoc
hat trung binh cho &u HY3 & 720 nm.

Nhu vay, viéc ting thyi gian gia héa cé tacudg tich erc dén qué trinhdng hyp zeolit Vv,
thoi gian gia hoa cang dai tidb tinh tht cang &n va kich tlréc hat tinh thé cang nlb. Tuy
nhién, theo cac nghiénre vé tong hyp zeolit Y throng thi thyi gian gia hoa #ng khéng nén
qué 48h, do 1Gd6 lugng mam tinh thé tao thanhda bAo hoa, khéng co kiming ting thém fra.
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3.3. Khao satanh hwéng aia nguon Al Ién kich thwéc hat tinh th é zeolit Y

Dé khao satanh hrong aia ngwn Al &n qua trinh Gng hop zeolit Y, tén hanh éng hop
cac miu c6 i 1é thanh phn mol nhr trén bmg phrong phap(‘bng hop zeolit khong & dung mim
két tinh, khidd thoi gian gia hoa, thi gian ket tinh, nhigt do két tinh...dugc gitr khongdol trong
suwt qué trinh, chthaydol nguon Al bandau. Li dodé chon phrong phap khong co6 am két
tinh ma $ dung cHit tao ciu tric la do mén tim hiu vai trod @a chit tao ciu tric va méi trong
trong qua trinh depolime héa cac dguién chit Al khac nhau.

Hai miu duoc tong hyp va khio sét trong pim nay 1a NaY2 va NaY4 trongp NaY2duoc
téng hop tir ngudn nhdm bandau 1a Al(OH); va NaY4duoc thng hyp tir ngubn nhém bardau 1a
Boemit. Tirge khi xacdinh caadic tneng, ¢ 2 miu dugc traodoi ion, chuyén vé dang HY duoc
ki higu la HY2 va HY4.
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Hinh 7.Ph5 XRD cia miu (a): HY2 va HY4

Ph5 XRD cua 2 miu HY2 va HY4 trén hinh 7 cho 1 cac niu thuduoc déu xuat hién cac
dinh gic nhpn dac trung cho zeolit Y 4i goc D = 6°20 va khong xét hién pha 4 ching © cac
mau thuduoc déu 1a zeolit Y i do tinh thé cao.

Chandinhdgc trung trong nu HY4 tng hyp tir nguwdsn Nhdém Boemitgng hon so \6i chan
dinh dac trung aia HY?2 Hng hyp tir ngwon nhém AI(OH} nén nlan dinh bandau la kich thréc
hat cia HY4 € nho hon HY2

Dé xacdinh chinh xaa6 chénh éch gira kich thréc hat trung binh trong 2 &u, tién hanh
do phd tan » laserdoi voi hai mhu
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Hinh 8.Phan 6 kich thréc hat caa miu HY4 tng hop tir ngudbn nhém Boemitiwoc xac
dinh hing phb tan » laser

Két qua tir phd tan x laser éa miiu HY4 cho tly kich thréc trung binh aa cac bt tinh
thé 14 199 nm trongté phan tram tich kiy cia cac ht tap trung vao di kich thrge tir 170 - 230
nm chém 92 % 6ng the tich cac ht. Phan B kich thréc hat cia cac riu nay At tap trung the
hién bing bt dinh it cao, nlon va chantinh rt hep. Nhr vy ré rang la riu HY4 tng hop tir
nguon Al Boemit c6 kich thige hat trung binh (199 nm) rthhon so Wi mau HY2 (260 nm) éng
hop tir ngubn nhém Al(OH)

Diéu nay c6 th giai thich 1a do khi & dung ngwn Al 1a nhém Boehmit [& Bt ngudn nhém
dé hoa tan bn ngwn Al(OH)3 nén qué trinh depolyme hoéa varng 1 dé hinh thanh céac lién
két Si-O-Si va Si-O-Al & dé dang lwn, kich thréc tinh thé cia HY4 nio hon HY2.

Tuy nhién ara vaodoé chénh éch kich thrgc hat trung binh aa cac rdu tr HY1, HY2 d&én
HY3 va HY4, c6 ti thay thoi gian gia hoa vaong mim két tinh coanh hrong rd €t dén kich
thudc hat tinh thé hon [ado hoa tan ga ngwn Al bandau. Béi véi hai miu HY2 va HY4déu sir
dung cHit tao ciu tric DHy thi & khac nhau gia kich thrgc hat don thiéin 1a dodd hoa tan 6a
tién chit Al trong clng mt diéu kien mdi tnrong khi ma cadiéu kién tong hop khacduoc giir
nguyén.

Mot sb tinh chit cia HY2 va HY4duoc tong hp lai trong king 4.

Bang 4.Mot S5 tinh chit caa cac rdu HY tong hyp véi nguon nhém khac nhau

Mau | Ngwn nhdm | T sb SiO,/Al,O; trong &n phim | Kich thugce tinh te trung binh

(xacdinh king XRD) theo pp tan xlaser (nm)
HY2 Al(OH); 4,16 260
HY4 Nhém 4,03 199

Boehmit

Nhu vay 6 thé két luan ring khi sr dung ngwn Al dé tan ton thi zeolit Y tng hyp duoc
co kich thrgc tinh the tap trung nto hon
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4. KET LUAN

D4 Hng hyp thanh cong céac an zeolit HY Wi cac kich thrde hat trung binh khac nhau 1a
720, 547, 260 va 199 nrrﬁrhlg cac ngbn Al, thoi gian gia hoa va&ng cac phrong phéap khac
nhau. Cac @u zeolit Y Hng hyp déu co 1 s Si/Al caodaping yéu @u lam xdc tac cho quéa
trinh cracking.

Nguon Al cang @ tan thi kich tiroc hat tinh thé cang nib do qua trinh depolime hoa Al
xay ra & dang lon. Gu thé tong hyp HY tir ngwn Al Boemit tio ra cac ht nhd hon so \bi
ngwn Al(OH),.

Thoi gian gia héa cénh hrong tich arc dén d6 tinh thé va kich thwéc tinh the, thoi gian
gia héa cang dai (trong kirog thyi gian khio sat & 12 giv dén 24 gb) thi kich thréc tinh the
cang nid.
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SUMMARY

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

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

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

Keywordscrystallinity degree, crystal size, laser scatigrzeolite, catalytic.
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