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Toém tat

Céng trinh nay nghién citu cdc phuong phdp téng hop y-Al,0 tir nguén nhém héa chdt tinh khiét AI(NO.), va
nguén nhém AI(OH), Tén Binh, ciing nhu su dnh huéng cua diéu kién téng hop lén tinh chdt cia y-Al,0.. Cdu triic va
hinh thdi ciia cdc mdu y-Al,0, diéu ché tir cdc phuong phdp khdc nhau dugc nghién ciru béang phuong phdp hép phu
N, XRD, SEM, TPD-NH.. Két qua cho thdy c6 thé tu phat trién dugc chdt mang y-Al, O, tir nguyén liéu ban ddu ré tién, c6
sdn la AI(OH), Tan Binh véi dién tich bé mdt kiém sodt du'gc trong khodng 200 - 300m?/g va phdn bé kich thuéc 16 x6p
¢6 thé dat du'gc t6i uu nhu' san phdm thuong mai y-Al, 0, ctia Merck.

1. Mé dau

Trong linh vuic xtic tac di thé, alumina (ALO,) la vat liéu
thu hat sy quan tam nghién cttu clia cadc nha khoa hoc
do c6 nhing tinh chat phu hop dé lam vat liéu hap phu
va lam chat mang cho xuc tac. Trong d6, y-AL O, la dang
thu hinh dugc s&r dung phdé bién nhat do c6 dién tich bé
mat riéng 1én, cau tric x6p dong déu, c6 kha nang phan
tan t6t pha hoat tinh, bén nhiét, bén ca...[1]. Dac tinh hap
phu ctia y-AlLO, dugc dung dé tach cac hgp chat da vong,
cac chat hiru co dé bay hoi, mét s6 chat doc trong khoi
thudc 1a hodc tach asen, fluorine trong nuéc sinh hoat.
Trong cong nghiép loc héa dau, y-AlLO, c6 rat nhiéu tng
dung quan trong trong viéc lam khé chat léng va khi, hap
phu chon loc trong nganh xang dau [2]. y-ALO, mao quan
trung binh c6 thé hap phu hén hgp clia cac hydrocarbon
nhe (C, - C,), hodc cac khi c6 nhiét d6 soi thap. Dé lam giau
va tinh ché cac phan doan dau nhu phan tach cac hop
chat vong tur cac parafin hay olefin, ngudi ta thudng s
dung nhém oxide dé hap phu hén hgp cac vong thom,
vong no, cac hydrocarbon chua bdo hoa c6 nhiét do soi
cao, cac hgp chat mau tir sap, dau, chat béo [3].

Tuy nhién mét trong nhiing Ung dung quan trong
nhat ctia y-Al,0, la lam chat mang trong linh vuc xdc tac
do 6 dién tich bé mat riéng |6n hé trg su phan tan déu
cac tam hoat tinh trén bé mat va cau tric mao quan cé
thé diéu chinh dé dang. y-Al,0, c6 thé ting dung lam xdic
tac cho nhiéu loai phan ting khac nhau: steam reforming
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[4], dehydro hoéa [5], dehydro hoa déng vong [6]... Mot
vi du dién hinh khac la y-ALO, st dung lam chat mang
cho xuc tac Pt/y-AlO, trong qua trinh isome hda, trong
d6 Pt c6 chiic ndng oxy héa khr xuc tién cho phan tng
hydro-dehydro héa con y-Al,O, déng vai tro chat mang
6 tinh acid thac ddy cho phan ting chuyén héa mach
carbon [3] va hé trg su phan tan tam hoat tinh Pt. VGi
dac tinh bén cg, bén nhiét, y-Al,O, con gilp gia tdng do
bén cua xuc tac khi hoat dong & diéu kién phan (ng
khéac nghiét. Ngoai ra, chat mang nay cé chi phi khong
cao, nguén nguyén liéu déi dao. Vi vay, y-AlO, la chat
mang phd bién nhat hién nay dé tdng hgp cac loai xuc
tdc cong nghiép.

Qua trinh tong hop y-AlLO, trén thé gidi chd yéu
dugc thuc hién theo 2 phuang phap chinh: két tha va
sol-gel [7]. Mot s6 cong trinh nghién ctu diéu ché y-AlLO,
theo hudng nay thu dugc sdn pham cé bé mat riéng kha
t6t (150 - 300m?/g) va su phan bé kich thudc 16 x6p kha
déng déu [8 - 11]. Ngoai ra, ngudi ta thudng bé sung
vao qua trinh diéu ché cac chat hoat dong bé mat dé
nang cao dién tich bé mat riéng cling nhu thu dugc
cac san pham c6 dé déng nhat cao hon vé kich thudsc
16 x6p. Cac chat hoat ddéng bé mat nay cé vai trdo nhu
mot tdc nhan dinh hinh cdu trdc, hé trg su hinh thanh cé
trat tu cac cdu trdc x6p ti d6 nang cao dién tich bé mat
riéng va dé dong déu clia kich thudc 16 x6p [7; 12; 13].
Nhin chung, cac phuong phap sir dung chat hoat dong
bé mat cho sdn phdm c6 chat lugng tét (dién tich bé mat
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riéng 16n, kich thudc 16 x6p déng déu) nhung chi phi rat
cao, quy trinh diéu ché phuc tap va khéng phu hop cho
quy mo cong nghiép. Véi muc dich tong hop y-ALLO, lam
chdt mang cho xuc tac céng nghiép, nhom tac gia da
tap trung nghién ctu phuong phap ré tién (st dung it
hoéa chat, gia ré, nguén nguyén liéu c6 san, quy trinh don
gian..) va phuong phap két tua la phuong phap dugc st
dung réng réi nhat. Trong phuong phép két tda tién chat
nhém s dung c6 thé la cdc mudi nhu AI(NO,), [8] hoac
hydroxide nhém AI(OH)3 [71.

Trén co s& do, nhom tac gia da tap trung nghién ciu
Al(OH), Tan Binh do day la nguén nguyén liéu gia ré, c6
san trén thi trudng va dé dang cung cap vai s6 lugng 16n
Cac san phdm thu dugc so sanh vé cdu truc va hinh thai
(dién tich bé mét, kich thudc 16 x6p...) véi y-AlLO, thuong
mai (y-AL,O, Merck) va y-ALO, tong hop tir hoa chat tinh
khiét AI(NO,), [14]. Anh huéng cua thoi gian gia hda két
tda trudc khi nung dén tinh chat clia sén pham thu dugc
clng dugc nghién ciiu nham chu déng diéu khién tinh
chat sdn pham dua trén 2 tiéu chi dién tich bé mat riéng
va su phan bé kich thuéc 16 x8p.

2. Thuc nghiém
2.1. Héa chdt

AI(NO,),.9H,0, dung dich NH, 25%, dung dich H,0,
30%, NaOH rén (Guangdong Guanghua Sci-Tech Co.,, Ltd.),
y-AIZO3 (Merck) va hydroxide nhoém Tan Binh.

2.2.Téng hop y-AlL0,

Chat mang y-AlLO, dugc téng hgp bang phuong phap
két tha ti nguon Al(OH), Tan Binh va nguén nitrat nhom
tinh khiét.

2.2.1. Phuong phdp téng hopy-ALO, tirtién chdt AI(OH), Tan
Binh (phuong phdp hoa tan - két tda)

Quy trinh t6ng hop gamma ALO, tir Al(OH), dugc st
dung dua trén quy trinh trong [15]. San pham thu dugc
dat dién tich bé mat la 215m?%g. Trong phan dau cla
nghién ctru, nhém tac gia tién hanh téng hap theo ding
quy trinh nay. Sau dé, mot sé thay ddi sé dugc nghién ctu
nham nang cao va kiém soat dugc chat lugng san phdm
mong mudn.

Trudc tién, moét lugng Al(OH), Tan Binh dugc hoa tan
bang dung dich NaOH 30% trong 30 phut. Ho6n hop nay
dugc dé 1ang trong 15 gid, sau do loc 1dy phan dung dich
va dung dung dich H,0, 30% dé oxy hoa va loc nhdm loai

bd hoan toan tap chat. Qua trinh tai két tha dugc thuc hién
trén dung dich sau loc bang cach nho giot ti tir dung dich
H,SO, 30% dén khi pH cla dung dich dat 9 thi ding lai.
Hén hop tda sau khi gia héa 2 gis & 80 - 90°C thi dugc loc
rdia 3 lan bang nudc néng. Sau dé, tta dugc say & 100°C
trong 5 gi& va nung & 500°C trong 5 gid. San pham thu
dugc ky hiéu la ALO,TB.

Tiép theo, nhom tac gia nghién ctu anh hudng cla
thai gian gia hda hén hagp taa (trudce khi log, rla, sdy va
nung) dén chat lugng san pham thu dugc. Qua trinh gia
héa dugc tién hanh & nhiét d6 phong trong cac khoang
thai gian lan lugt 1a 0, 24, 48, 72 va 84 gid sau khi da gia
héa trong 2 gid & nhiét d6 80 - 90°C.

2.2.2. Phuong phdp téng hop y-Al,O, tirtién chdt AI(NO,),

Theo quy trinh téng hop gamma ALO, tur tién chat
AI(NO,), [14], dung dich AI(NO,), va dung dich NH, 5%
dugc cho vao 2 buret, tién hanh nho giot déng thai (t6c
dd nho giot la 2ml/phut) vao mét bercher dén khi pH dat
gia tri 8 - 9. D€ yén hén hgp sau phan ting khoang 12 gig,
sau dé ly tam tach Al(OH), (khodng 2.000 vong/phut). Rira
lai AI(OH), bang nuéc va C,H,OH dé loai sach cac ion. Loc
t0a Al(OH),, dé khé ngoai khong khi, sau d6 sdy kho 100°C
trong 5 gid. Nung chat ran sau khi sdy & nhiét dé 500°C
trong 5 gid dé thu dugc oxide nhém. San phadm thu duoc
ky hiéu la ALO -N.

2.3. Khao sdt cdc ddc diém cdu tric, hinh thdi xtc tdc

Phuong phap nhiéu xa tia X dugc st dung dé xac
dinh cau tric va thanh phan pha trong cac mau y-ALO..
Mau dugc do trén thiét bi Bruker AXS D8 dung dién cuc
Cu (40kV, 40mA), géc quét tir 3° dén 73°, budc quét la
0,03°. Dién tich bé mat B.E.T va su phan bé kich thudc
16 x6p clia cadc mau dugc do théng qua su hdp phu N,
& nhiét d6 -196°C (N, theo tiéu chudn ASTM D3663 va
ASTM D4365 véi mdy Micromeritics). Trudc khi do, cac
thanh phan hdp phu trén bé mat mau dugc loai bo
théng qua qua trinh x ly & 400°C trong N, trong 6 gid
bang bo x& ly mau SmartPrep ciia hang Micromeritics.
Hinh thai cda san pham dugc xac dinh bang kinh hién
vi dién tU quét (scanning electron microscopy - SEM).
Trong nghién ctu nay, hinh anh bé mat cda vat liéu
dugc phan tich trén thiét bi EVO MA10 cta hang Carl
Zeiss. Ngoai ra, nhém tac gia cling khao sat tinh acid cla
AlLO, bang phuong phap giai hap theo chu trinh nhiét
véi khi NH, (NH,-TPD) trén thiét bi Autochem Il cGia hdng
Micromeritics.
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3. Két qua va thao luan
3.1. Tinh chdt ciia cdc san phdm thu duoc

Nhom tac gia tién hanh nghién cu cau tric va hinh
thai ctia san pham AlL,O,-TB thu dugc, so sanh véi két qua
trudc d6 clia nghién cdu [15] va cac sén pham AI203 khac
gém: ALO.-N vay-ALLO, Merck (ky hiéu la ALO.-M) dé tir d6
danh gia uu, nhugc diém cla AlLO, thu dugc tur phuong
phép hoa tan - két tla tU hydroxide nhom

nhién, trén bé mat cac khéi hat Al,O,-TB va AL,O,-N hinh
thanh nhiing 16p bédng min, chiing té su phat trién cda
cac cdu trdc x6p, trong dé muic d6 phat trién cla cac 16p
béng nay trén mau ALLO,-N manh hon. Ti két qua trén,
c6 thé du doéan S, cia cac mau Al,O, tang dan theo
thi tu ALO,-M < ALO,-TB < ALO,-N. Du dodn nay dugc
kiém chiing thédng qua két qua dién tich bé mat riéng
va su phan bé kich thudc 16 x6p clia cadc mau AlLLO,-M,

Tan Binh so vdi cac san pham téng hagp tu
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3.1.1. Cdu trac ctia san pham

Dé khao sat cau tric cda ALO, thu duoc,
nhom tac gia st dung phuong phéap nhiéu xa
tia X (XRD) phan tich thanh phan pha tinh thé
clia mau. T dé, so sanh danh gia su khac biét
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vé cdu tric khi diéu ché theo nhiing phuong o 10
phap khac nhau. Hinh 1 thé hién phé XRD
cGia 3 mau: ALO,-TB, AL,O,-N va ALO-M.
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Hinh 1. Phé nhiéu xa tia X cda 3 mdu y-Al,O, téng hop tir cdc ngudn khdc nhau

24

K&t qua Hinh 1 cho thdy san phdm thu
dugc tir cd 2 phuong phap hoa tan - két 22
ta (ALO,-TB) va dong nho giot (ALO,-N)
déu c6 cac dinh (peak) dac trung clia cdu

trdc y-ALO, & cac goc 26 tuong Ung la 39°, ”3, el
46° va 67° (®) chiing to c6 su hinh thanh [IRTE
cau trdc y-ALO,. Ngoai ra, cdc mau nay con :g- i
xuat hién thém 1 peak nhd & gbéc 26 = 37° )

(v) chimg t6 san pham y-Al,0, thu duogc c6 3 2
su ton tai clia pha n-Al,0,. K&t qua nay c6 su é 1
tuong dong véi méau ALO, Merck (ALO,-M). :i i
Két qua XRD cho thay c6 su xuat hién ca pha 2
n-ALO, tham chi c6 cudng dé con cao hon S %]

cac mau do nhém tac gia tu téng hop. Nhu 04 -
vay, qua két qua XRD cho thay da téng hop
thanh cong y-AlLO, va cac san pham téng
hgp dugc ciing ¢ cau trdc tuong déng vai 0
san pham thuong mai Al,O, Merck. #

0.2

=t Al;0;-M (SBET=130 m?/g)
—=— Al,0,-TB (SBET=213 m?/g)
~+— Al,03-N (SBET=280 m?/g)

50 100 . 1000
Kich thuéc 16 x8p (A)

3.1.2. Hinh thdi va tinh acid cta san phdm
vaALO-M

Ngoai yéu t6 cdu tric va thanh phan
pha tinh thé, cac yéu té vé hinh thai va tinh
acid ctia ALO, déu c6 anh hudng quan trong

dén tinh chat, chat lugng va kha nang tng Méau
dung cla sdn pham. K&t qua chup SEM cla

ALO_TB, ALLO.-N va AlO.-M dugc thé hien  ALOsM
trén Hinh 5. C6 thé thdy cac hat ALO-M la  AlOsTB
cac khoi kha vuong, bé mat nhan min. Tuy Al,05N
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Hinh 2. Phan b6 kich thucc 16 x6p va dién tich bé mdt ciia cdc mau ALO-TB, ALO-N

Bdng 1. Mét 56 tinh chdt héa ly ca cdc mau AlLO, khdc nhau

Diéntichbé Kichthuéctrung Thétich
matriéng  binh ct’loa 16 x6p 16 x6p Tinh acid
(m?/g) (A) (cm?/g)
130 52 0,25 -
213 32 0,18 Yéu
280 111 1,05 Yéu
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ALO,-TB va ALO.-N thu dugc bang phuong phéap hap
phu Nz(Béng 1 va Hinh 2).

C4c san pham thu dudc cé su phan bé kich thudc 16
x6p khac nhau. Cac mau ALO,-M, AL,O,-TB va ALO,-N c6 su
phan bé kich thudc 16 x6p tap trung vao cac khoang lan
lugt 1a 50A, 35Ava 100A. Trong d6, m&u ALO,-M c6 dién
tich bé mat riéng thap nhat, dat 130m?/g.S,_ thu dugc clia
mau AL O,-TB dat 213m?/g va c6 sy tuong déng vdi két qua
thu dugc tu nghién cdu [15] (215m?%/g). Tuy nhién, gid tri
nay van thap hon nhiéu so véi két qua dat dugc 280m?/g
cGa méau ALO,-N. Ngoai ra, mau Al,O,-TB va Al,O,-M kha
tuong dong vé kich thudic 16 x3p (& 35A va 50A) so véi mau

ALO,-N. Kich thudc 16 x6p phu hgp gilp phan (ing xay ra
t6t hon thay déi tuy theo phan tng cu thé. Tuy nhién, ddi
vGi cac phan tng pha khi thi kich thudc 16 x6p nhé hon
100A thudng ¢6 lgi hon cho phan ting [16].

Véi muc dich téng hap y-ALO, diing lam chat mang
cho xtc tac, tinh chat acid cha sdn pham thu dugc cling la
théng s6 quan trong dugc nhém tac gia nghién cdu. Hinh
3 thé hién tinh chét acid cdia y-AlLO, thu dugc tir 2 phuong
phap hoa tan - két tha va dong nho giot. Két qua TPD-NH,
cGia 2 mau ALO,-TB va Al,O,-N déu cho thay peak gidi hap
NH, ndm trong khoadng nhiét d6 150 - 250°C thé hién tinh
acid yéu [17]. Mac du mau y-AlO, diéu ché theo phuong

phap hoa tan - két tda cé tinh acid cao hon

025 & so vGi mau dong nho giot nhung su khac
1 1-AL,O,-TB biét nay khéng dang ké. Cac tinh chat hoa
02 1 SN ly cia cdc mau AlLO, khac nhau dugc tong
2 hop trong Bang 1.

3 0415 1 . )
i Nhin chung, mau Al,O,-TB tong hogp
£ 011 bang phuong phap hoa tan - két tua di
¥ ti hydroxide nhém Tan Binh ¢6 su tuong
0.05 1 déng vé mat cdu trdc va thanh phan pha
khi so sanh véi mau ALO.-N téng hop
: § e i e " ", ;"m bang phuang phap dong nhé giot tu tién
T(C) chatla AI(NO,), va mau y-AlO, thuong mai

Hinh 3. Mdt d6 tam acid cta y-AlLO, téng hop theo phuong phdp hoa tan - két tia

(AL,O-TB) va déng nhd giot (A,O -N)

Bdng 2. Cdc mau y-AlLQO, diéu ché theo phuong phdp hoa tan - két tia véi diéu kién

gia héa khdc nhau
Piéu kién gia héa
Gia hoa 2 giG 6 80 - 90°C
Gia hda 2 gio &80 - 90°C va 1 ngay & nhiét do6 phong
Gia hda 2 gio & 80 - 90°C va 2 ngay & nhiét d6 phong
Gia hda 2 gio 80 - 90°C va 3 ngay & nhiét d6 phong
Gia hda 2 gio & 80 - 90°C va 3,5 ngay & nhiét d6 phong

(ALO.-M). C3 3 mau déu c6 cau tric cla
y-ALO,. V& mét hinh théi, cdc mau y-AlLO,
¢6 su khac nhau dang ké vé dién tich bé
mat riéng va su phan bé kich thudsc 16
x6p. Trong d6, mau ALO,-TB c6 S, kha tot

(213m?/g), cao hon nhiéu so véi S, cla

v & *

& W
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Al,0; TB-0
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Ky hiéu mau mau ALO.-M (130m?qg) trong khi ca 2 mau
Al,0, TB-0 6 su phan bé kich thudc 16 x6p kha déng
Al,0; TB-24 déu, chli yéu tap trung lan luot & 35A va
Al,0, TB-48 50A. Mau ALLO,-N tuy c6 S, cao hon méau
Al,O, TB-72 ALO.-TB nhung kich thudc 16 x3p phan bé
AlL,O, TB-84 kha réng. Muc dich cGia nghién ctiu nay la
téng hop chat mang y-AlLO, cho xuc tac

@ raw0,|  cOng nghiép do do chi phi va dé san co

¥ =A%) clla ngudn nguyén liéu la théng s6 quan

s trong trong qua trinh danh gia lya chon.

Phuong phap hoa tan - két tda téng hop
y-ALO, tu hydroxide nhém Tan Binh la
phuong phap dap ing dugc tiéu chi trén.
Doéng thai, két qua nghién ctu cho thay
tinh chat sdn pham thu dugc tir phuong

AlLO; TB-72 1 A A
\ %
N'*M‘.wrh'ew»‘.'#“"ﬁ‘ww \’"“u.mf TR Lt
0 10 20 30 40 50 60 T0
20

Hinh 4. Phé nhiéu xa tia X cda 4 mauy-Al,0, diéu ché theo phuong phdp hoa tan - két tua

phap nay cé Sger CA0 (213m?/g). Bac biét,
phuong phap nay c6 thé téng hop y-AlLO,
dé dang & quy mé 16n do nguén nguyén

&0 90
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tac gia [18 - 20], dé san pham
thu dugc ¢6 cau tric y-ALO,,
tién chat truéc nung phai co
cdu tric cha pha boehmite.
Trong quy trinh diéu ché
theo phuaong phap hoa tan -
két t0a, giai doan c6 anh
hudng 16n nhat t6i su hinh
thanh va 6n dinh cta pha
boehmite la giai doan gia

hdéa. Trong qud trinh nay,
thoi gian gia hoéa la théng
s6 ¢6 anh huéng I6n t6i su
hinh thanh va én dinh pha
boehmite do d6 nhém tac
gid tap trung vao khdo sat su
anh huéng cla thai gian gia
héa dén cau trac va hinh thai
cta y-AlL O, tao thanh.

3.2. Anh huéng cua théi gian
gia héa dén tinh chdt cia

AlLO. diéu ché theo phuong
phdp hoa tan - két tia

3.2.1. Anh huéng cta thoi
gian gia héa dén cdu trac cua
san phdm

Téng hop cac mau

y-ALO, theo phuong phap
hoa tan - két tua cé thai gian
gia hoa khac nhau, cac mau
dugc mo ta va ky hiéu nhu
trong Bang 2.

Thanh phan pha cla
cac mau nay dugc xac dinh
bang phuong phap nhiéu xa
tia X (XRD) (Hinh 4). Két qua

Hinh 5. Hinh anh kinh hién vi dién tu quet (SEM) & d6 phong dai 1.500 lan va 4.000 lan cda Al O, M,
AL,0,TB-0, ALO, TB-72 va ALO,-N

liéu gia ré, doi dao va da dang do khéng chi dp dung cho
hydroxide nhém Tan Binh ma con ¢ thé ap dung cac
ngudn nhém khac.

Phuong phéap hoa tan - két tua di tir hydroxide nhom
Tan Binh ¢6 nhiéu uu diém nén nhém tac gia tap trung
nghién ctiu vé anh hudng clia cac théng sé trong qua trinh
diéu ché dén tinh chat sdn phdm cla y-ALO,. Theo nhém
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cho thdy cac mau y-AlL,O
téng hap vai cac thai gian
gia héa khac nhau déu cé
cdu truc va thanh phan pha réat tusng déng. C6 thé thay
thai gian gia hoa pha boehmite it anh hudng dén cdu tric
va pha tinh thé ctia oxide nhém thu dugc.

3.2.2. Anh huéng cta thoi gian gia héa dén hinh thdi cia
san phdm

Su thay d6i thoi gian gia héa khong anh hudng nhiéu
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Bdng 3. Dién tich bé mdit riéng va kich thudc 16 x8p trung binh cda

cdc mdu y-AlLO, véi thai gian gia héa khdc nhau

Dién tich bé mat

Kich thudc trung

Mau riéng (m?/g) binh 16 x&p (A)
Merck 130 52
AlLO, TB-0 213 32
AlLLO, TB-24 228 56
AlLO, TB-48 241 51
Al,O0, TB-72 281 52
ALO, TB-84 303 71
14
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Hinh 7. Phan bé kich thuoc 16 x6p cda ciia cdc mdu y-Al,0,téng hop theo phuong phdp hoa tan - két tda (a) va y-ALO, Merck (b)

dén cdu tric nhung lai anh hudng I6n tGi hinh théi ctia san
phém ALO, thé hién ro thong qua két quéa chup SEM clia 2
mau AL O, TB-0 va Al,O, TB-72 (Hinh 5).

Két qua SEM cho thdy déi véi AL,O, TB-0 (khong gia
héa & nhiét d6 phong), trén bé mat hinh thanh nhing I6p
bdng xu xi va nhing I6p bdng nay phat trién manh hon
khi tdng thai gian gia hoa thé hién qua hinh chup SEM cua
mau ALO,TB-72 (gia héa 3 ngay & nhiét d6 phong). Cac
mau c6 dé xu xi cang cao chiing té su phat trién manh va
day ddc cla cac cau tric xop, o tac dung trong viéc nang
cao dién tich bé mat riéng cta chat mang.

Bang 3 va Hinh 6, thdi gian gia héa cang tang thi S
clia cdc mau y-Al,0, cang tang va dat gia tri cao nhat la
303m?/g & mau Al,O, TB-84. Biéu nay cho thdy khi thai
gian gia hoéa két tia hydroxide nhém cang dai cang cé
tadc dung 6n dinh hoa pha boehmite tao thanh va cé
thé day la nguyén nhan giup nang cao dién tich bé mat
riéng cda y-ALO, tao thanh. Khéng chi anh huéng tdéi

S.er CUa y-ALO; tao thanh, sy thay d6i thoi gian gia hoa
con &nh hudng dang ké tdi su phan bé kich thudc 16 x6p
(Hinh 7).

Trong Hinh 7a, khi khéng gia héa & nhiét do phong,
kich thudc clia cac 16 x6p nhod (<100A) chd yéu tap
trung & khoang 36A. Khi ting thoi gian gia hoa lén 24
gi& & nhiét @6 phong, c6 su dich chuyén kich thudc cta
nhiing 16 x6p nhd vé kich thudc cao hon, 3 57A. Tiép tuc
tang thaoi gian gia hoéa 1én 48 gio, 72 giG va 84 gid thi
kich thuéc clia cac loai 16 x6p nhé nay tap trung va 6n
dinh & 50A. Ngoai ra, khi thdi gian gia héa ngdn muc do
phan tan cta kich thudc 16 x6p & viung kich thudc I6n
(>100A) con thap. Khi ting thdi gian gia hoéa lén 72 gis,
sy phan tan nay bat dau réng hon va tai mau gia héa
84 qi, dudng phan bo kich thudc 16 x6p tao thanh mot
vai kha réng & vung kich thudc I6n. Tur két qua trén cho
thdy mac du tang thai gian gia héa c6 thé nang cao dién
tich bé mat riéng ctia y-Al,O, thu dugc nhung thai gian
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gia hoa cang lau thi d6 déng déu cua kich thudc 16 x6p
cang giam.

Theo Hinh 7b, kich thuéc 16 x6p cla y-Al,O, Merck rat
déng déu va tap trung & kich thudc 50A. Diéu nay ching
t6 y-ALO, Merck mdc du c6 S, khéng cao nhung lai dugc
st dung réng rai lam chat mang dé t6ng hgp nhiéu loai
xuc tac. Nhiing két qua trén da ma ra mot hudng di rat
tiém nang: théng qua diéu chinh thong sé trong qua trinh
gia hoda (thdi gian gia héa), c6 thé diéu chinh dugc dién
tich bé mat riéng va ung véi moét khoang dién tich bé
mat riéng thi c6 su phan bo kich thudc 16 x6p tap trung
trong mot vung nhét dinh va viing nay nhé hon 100A. Néi
cach khac, c6 thé tao ra rat nhiéu san pham vdi dién tich
bé mat dugc kiém soat tir 200 - 300m?/g véi kich thuéc
16 x6p n&m trong khodng dudi 100A. Nhu vay, tuy phan
Ung cu thé, dac biét 1a cac phan ung pha khi, viéc téng
hop céc san pham vdi dién tich bé mat 16n (trén 200m?/g)
v6i kich thudc 16 x8p phu hgp (nhd hon 100A) c6 thé
thuc hién dugc bang cach thay déi théng s6 trong qua
trinh gia hdéa. Hon nifa, néu so sanh vai san pham y-ALO,
thuong mai (Merck), sén pham dugc téng hop khéng chi
cho kich thudc mao quan déng nhat & khodng 50A nhu
v-ALLO, Merck ma con cho dién tich bé mét riéng cao han
rat nhiéu (gan gap 2 lan).

4. Két luan

Nhom tac gid da tong hop dugc y-ALO, tir phuong
phép hoa tan - két tha véi nguyén liéu 1a hydroxide nhém
Tan Binh déng thai tién hanh nghién ctu anh hudng cla
diéu kién téng hap, cu thé la thai gian gia hoa & nhiét do
phong dén tinh chat ctia sadn phdm y-ALO, thu dugc. Két
qua cho thay, thoi gian gia héa & nhiét dé phong cang
tang thi dién tich bé mét riéng clia y-Al,O, thu dugc cang
[&n. Thai gian gia hoa & nhiét d6 phong nho hon 2 ngay,
kich thudc 16 x3p dao dong trong khoang 36 - 57A nhung
sau d6 dan 6n dinh tai kich thudc 50A khi gia hoa & nhiét
d6 phong tir 2 ngay trg lén. Tuy nhién, néu thaoi gian gia
héa dai hon (84 gid) sé xuat hién cac 16 x6p co kich thuéc
I6n va dé déng nhat vé kich thuéc 16 x6p cling giam.

K&t qué cho thdy c6 thé diéu chinh dugc dién tich
bé méit S, trong khoang 200 - 300m?/g véi kich thudc
16 x3p nadm trong khoang 30 - 100A dé téng hgp xuc tac
cho nhiing phén ting khac nhau. Diém ndi bat ctia nghién
cliu nay la san phdm chéat mang y-Al,O, c6 thé téng hop
dugc tir nguén nguyén liéu hydroxide nhém Tan Binh gia
ré, quy trinh don gian. Hon thé nifa, y-ALO, khéng chi c6
kich thudc 16 x5p déng déu tap trung & kich thudc 50A ma
dién tich bé mat riéng dat dugc con cao hon gap gan 2 lan
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50 Vi san pham thuong mai y-AlLO, Merck. Diéu nay cho
thay tiém nang phat trién y-Al,O, thanh mét san pham dac
trung cla Vién Dau khi Viéet Nam dé lam chat mang cho
cac hé xuc tac st dung trong nhiéu qua trinh khac nhau.
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Synthesis of y-Al,O, from Tan Binh AlI(OH), precursor for
petrochemical catalyst preparations

Summary

Bui Vinh Tuong, Ha Luu Manh Quan
Le Phuc Nguyen, Dang Thanh Tung
Vietnam Petroleum Institute

The synthesis methods of y-Al,O, from AI(NO,), and AI(OH), produced by Tan Binh Chemical Factory as well as
the effects of synthesis conditions on y-Al,O, characteristics were investigated in this study. The structural and
morphological properties of y-Al,O, synthesised by different methods were also examined by N, adsorption, XRD,
SEM and TPD-NH . The result shows that the y-Al O, support acquired from the inexpensive source of Tan Binh Al(OH),
has high and controllable S, _in the range of 200-300 m*/g as well as the same distribution of pore size as compared

to commercial y-Al,O, supplied by Merck.
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