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v-AlO3 (gama aluminium oxide) was synthesized from sodium
aluminate (NaAlO,) source of Alumina NhanCo, VietNam. Research on
the conditions for synthesizing y-Al,Os from this raw material source,
with the purpose of application as an acidic support, suitable for
catalytic synthesis processes for cracking, isomerization, alkylation
reactions, etc. The results showed that, from NaAlO; synthesized into
boehmite with reaction conditions of temperature 80 + 90°C, pH = 8 =+
9, aging time for 2 hours and calcination at 230 °C for 5 hours favored
the phase transformation from phases such as gibbsite, bayerite to
boehmite. Boehmite transformed into y-AlOs has complete crystalline
phases confirmed by XRD, with BET surface area of 304 m?/g, pore
diameter is mainly distributed in regions 36 and 57A, with three acid
centers of different strengths determined by TPD NHs. Suitable as a

catalyst support with good acidity.

Gidi thiéu chung

Khi néi dén cac qué trinh phan Ung trong ky thuat hoa
hoc, ching ta déu nhac dén xuc tac cho cac qué trinh
nham thiuc day phan Ung theo hudng mong mudn.
Nganh st dung nhiéu loai xUc tac ngay nay, co thé ké
dén nganh ché bién dau khi, thuc hién cho cac qua
trinh nhu cracking, reforming, isome hod, .... Xdc tac
thuong dung dang rén la cac kim loai quy (Pt, Pd, Au,
Re, Ry, ....) mang trén cac chat mang khac nhau (zeolit,
y-ALOs, ....). Trong d6, y-AlLOs la mét dang chat mang
dién hinh va ph6 bién nhét trong cdng nghiép, vi céu
tric x6p, dién tich bé mat riéng Ién, kénh mao quan
trung binh, do bén ca ly cao thich hgp lam chat mang
cho cac qué trinh dé [1-5]. Viét Nam ¢ ngudn nguyén

lidu sdn co, tinh chat nguyén liéu 6n dinh phu hap cho
qué trinh téng hgp chat mang nay.

V&i ngudn aluminna Nhan Co cé chét lugng én dinh
clla Nha méy thudc Cong ty nhom Dak Nong, Viét
Nam, ngudn chinh téng hgp y-AlOs tif nguyén liéu
s&n ¢6 trong nudc cho qué trinh san xuét, giam chi phi
va thic ddy nganh cong nghiép phét trién. Nghién cliu
vé aluminna trong nudc da cd nhigu nhém thuc hién,
tuy nhién cac nghién clu chua danh gia day du vé
diéu kién tng hap, cac dic tinh hod ly vé sy méat nudc
clia cac dang boehmite, su chuyén pha cla ching
thanh y-AlLO; cac tadm axit cla vat liéu phu hgp lam
chat mang xutc tac. Vay nén nghién cltu nay sé tap
trung vao van dé nay.
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Thuc nghiém va phuang phap nghién cdu

y-Al,03 dugc téng hgp tUr sodium aluminate, NaAlO,,
(@6 tinh khiét > 99%) Alumin Nhan Ca, Viét Nam, dung
dich dugc 18y & vi trf trudc khi vao bé khudy phan hoa
clia nha méy. Pha lodng bang nudc deion vdi ti lé
1:8 theo thé tich, suc vdéi ozone (Os) luu lugng
25ml/phut trong 6 gic dé lac loc cac tap chat dang
kim loai (Fe, Mn, ...), thu dugc dung dich dang trong
suét. Cho 2 dong nguyén liéu NaAlO, va H,SO4 25%
(Acid sulfuric, H,SO4, Xilong, Trung Quéc) tU tu va
diéu chinh pH cla phan Ung, dong thai khay lién
tuc, gia nhiét cho binh phan Ung trong khoang tu
80 + 90°C, dén khi nglng cap lieu van tiép tuc
khudy khodng 1 gid, sau db dé€ gia hoa va két tinh
tU 1+ 3 gid. Loc rira két tua hdn hop trén bang
nudc cat va thi bang dung dich BaCl, (Barium
chloride dihydrate, BaCl,.2H;O, Xilong, Trung
Quéc) cho dén khi khong két taa, chiing té khong
con ion SO+~. Sd&y mau & nhiét do6 110°C trong
vong 5 gid thu dugc boehmite (-AIOOH) trang x&p.
Nghién clu nay sé khdo sat anh hudng cta moi
trudng pH trong thiét bi phan Ung (pH = 7+8; 8+9
va 9+10) va thai gian gia hoa (I; 2 va 3 gid) t&i quéa
trinh tao boehmite. Khdo sat dnh hudng cla nhiét
dé nung chuyén pha cta boehmit thanh y-AlLOs.

DPanh gi4 dac tinh ctia boehmit va y-ALO3 bang phd
nhiéu xa tia X (XRD, D8, Advance, Bruker, Buc) xem
trang théai pha tinh thé cla véat liéu. Nghién cltu qua
trinh méat nudc, chuyén pha cla boehmite bang phan
tich nhiét vi sai (TG — DTA, hdng Netzsch, Buc) do tu
nhiét d6 phong dén 600°C trong mdi truong O, khong
khi, luu lugng khi 60mL/ phit, téc dé tang nhiét 10°C/
phut. Dién tich bé mat riéng va phan b6 mao quan
bang hdp phu véat Iy N, (BET, ASAP 2020,
Micromeritics, My). Tam axit clia y-AlLOs bang hép phu
hod hoc NHs; theo chuong trinh nhiét dé (TPD,
Autochem 2020, Micromeritics, My).

Két qua va thao luan

K&t qua nghién cltu anh hudng cta pH va thdi gian gia
ho& dén su hinh thanh boehmite, cac mau dugc phan
tich XRD trinh bay trong Hinh 1. Cho théy, 5 peak dac
trung rd rang & goc quét 26. Qué trinh két tla &
khoang pH = 7 + 8 tinh thé boehmite c6 nén chua
phdng, tang pH lén 8 + 9, cho cac peak nhon ré rang
va dudng nén tuang déi phang hon. Tiép tuc tang pH
lén 9 + 10, két qua thay céac peak co hién tugng tu, kha
nang xuat hién cac dang thu hinh bayerit va gibbsit.
Vay, qué trinh téng hap gitt pH phan ting én dinh & khoang
8 +9 (Hinh 1a).
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Hinh 1: Gian dé XRD ctia boehmite t6ng hap & pH (a)
va thdi gian gia hoa (b) khac nhau

Dé thu dugc tinh thé boehmite I6n va nhiéu hon can
dd thai gian cho tinh thé gia hoa. Hinh 1b, cho ta théy
& thai gian gia héa khac nhau cac peak clia mau cé dé
s&c nét khac nhau (1 gig va 2 gid). Thdi gian gia héa
cang dai (mau 2 va 3 gid) phé XRD khoéng khac nhau
nhiéu, mat khac cling can rat ngan thai gian t6ng hap
boehmite nén nghién cltu sé thdi gian gia hda 2 gid,
du dé tao tinh thé.

Nghién clu gian dé nhiét, mau boehmite téng hop &
nhiét dé 80 + 90°C, pH = 8 + 9, thdi gian gia hda 2
gig, dugc dénh gi4d dudng TG va DTA, két qua Hinh 2
cho thdy, dudng DTA peak thu nhiét I6n nhit &
114,204°C thé hién sy mat nudc vat ly clia boehmite.
Peak thu nhiét & 301,050°C thé hién su chuyén pha cla
gibbsit, bayerit thanh dang n-Al:Os, x-ALOs. Ching té
mau boehmite t8ng hgp dudc khong tinh khiét, van
ton tai cac pha khdng mong mudén trén, tuy nhién,
ham lugng cac pha nay tuong déi it nén phd XRD
(Hinh 1) khéng nhan thé hién ré rang thanh cac peak
dac trung, kha nang nam trong nhiéu dudng nén cla
phd. Peak thu nhiét & 452,987°C thé hién su chuyén
pha clia boehmite thanh y-AlOs.
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Hinh 2. Gian dd TG va DTA cla boehmite

Uu tién cho qué trinh chuyén pha tU gibbsit, bayerit
thanh boehmite, DTA & 114,204°C (dinh peak) tinh dén
hét khoang TG (kh&i lugng mau mét & vung nhiét do
nay Idn nhat) dén nhiét dé 230°C [1,3], nghién clu sé
tién hanh nung mau boehmite & 230°C trong 5 gid,
téc dé tang nhiét dé 3°C / phut, két qua XRD dugc
trinh bay trén Hinh 3.
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Hinh 3. Gidn dd XRD cla boehmite nung & 230°C
trong 5 gic

Nghién ctu han ché su chuyén pha cla gibbsit, bayerit
thanh dang n-ALOs, x-Al,Os [1-3] tiép tuc nang nhiét
dé nung boehmite tr 230°C 1én céc nhiét dd nung
khac nhau (450; 500 va 550°C t6c d6 tang nhiét do
3°C / phut) gitt dang nhiét trong 3 gid tao san pham y-
AlLOs, két qua XRD hinh 4a cho thay, da co su chuyén
pha cla boehmite thanh y-Al,Os & 450°C, tuy nhién
cac peack chua ro rang, dung vdi duong DTA hinh 2,
dinh peak thu nhiét & 452,987°C. Cén tang nhiét d6 1én
500°C, 550°C, két qud cho thdy hau hét boehmit
chuyén héa thanh y-ALOs. Anh hudng cla nhiét do
nung nay dén dién tich bé mat riéng va dudng kinh
mao quan cua vat liéu nhu thé nao, cac mau dugc xac
dinh hap phu vat ly N, két qué trinh bay trong bang 1.

Bang 1 cho thay, khi tdng nhiét dé nung boehmite tu
450°C dén 550°C, ban d&u thi Sger tdng, sau do gidm.
Phéan bé vé dusng kinh mao quan héu nhu khéng thay
déi, tang nhiét dé lén 550°C kha nang ¢ su téi lap cac
mao quan nhd thanh cac mao quan I6n han, dan dén
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dién tich bé mat riéng giam va hinh thanh nhiing mao
quan Ién. Vay nhiét dé nung chuyén pha y-AlLOs phu
hap & 500°C trong 3 gid, nhung XRD hinh 4a mau nay
céc pha tinh thé y-ALOs téng hop chua dudc ré rang
sac nét.

Bang 1. Dién tich bé mat riéng (Seer) va dudng kinh
mao quan tap trung cla cac mau y-ALOs khi thay déi
nhiét dé nung

ML SBET, Pudng kinh mao
m%/g quan tap trung, A
Boehmite 275 38
y-Al,O3 nung &450°C 290 36 va 60
v-AlLO3 nung & 500°C 300 36 va 60
v-AlLO3 nung & 550°C 295 37va 70
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Hinh 4: Gidn do XRD cla y-Al,O3 & cac nhiét dé nung
3 gid (a) va 500°C trong 5 gid (b)

DPE& 6n dinh ciu tric pha tinh thé y—ALOs, mau dugc
nghién cfu kéo dai thai gian nung tu 3 giG 1én 5 gig &
500°C vdi téc do tang nhiét 5°C/phdt trong moi
trudng khong khi, K&t qua XRD trinh bay trén hinh 4b.
Cho thdy, y-Al,Os téng hop dugc co pha tinh thé hoan
chinh & cac vi tri d dat trung (2,456; 1,972 va 1,3994)
cho khoang cach gitta cdc mat mang pha tinh thé y-
ALOs [1, 4].

Mau y-AlL,Os nung & 500°C vdi t6c dd tdng nhiét
5°C/phudt trong mdi trudng khong khi trong 5 gig,
dudc xac dinh dién tich bé mat riéng, phan bé mao
quan bang hép phu vat ly N> va do axit bang hdp phu
hoé hoc NHs theo chuong trinh nhiét dé (TPD-NHs).
Két qua dugc thé hién trén hinh 5.
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Hinh 5: Budng hdp phu va khit hép phu vat Iy N, (BET)
(a), dusng cong phan bé mao quén (b) va gidn do
TPD-NH; () ctia y-AlLOs

y-ALO3 nung & 500°C trong 5 gic cd két qua Seer 1a
304 m?/g. Budng cong hép phu va khi hdp phu vat ly
N, (Hinh 5a) cho théy, vat liéu dang mao quéan trung
binh. Budng kinh mao quén phan bé trong khoang
https://doi.org/10.62239/jca.2025.024
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rong tU 30 dén 450A va tap trung trong hai khoang 36
va 57A (Hinh 5b).

Hinh 5c cho thdy, hién 3 tam axit clia y-ALOs vdi do
manh yéu khac nhau, tdm axit yéu, Ung vdi nhiét do
gidi hdp phu Tmax = 202,5°C; hai tdm axit manh, Ung
vai nhiét dé nhéd hdp phu Tma = 475,5°C va 550,9°C.
Diéu nay cho thay y-ALO; la mdt chat mang xdc tac co
hoat tinh axit t6t, phu hgp cho cac phan Ung xuc téc
axit nhu cracking, isomer hda, hodc alkyl héa [5-12].

K&t luan

D3 téng hop thanh céng y-AlLO; chét luong cao tu
sodium aluminate clia nha may Alumin Nhan Cg, Viét
Nam. Sodium aluminate téng hgp thanh boehmite &
nhiét dé 80 + 90°C, pH = 8 + 9, thdi gian gia hoda 2
gig, nung & 230°C trong 5 gid. Sau do boehmite
chuyén pha thanh y-AlbOs cé cac pha tinh thé hoan
chinh & diéu kién nung 500°C vdi t6c dé tang nhiét
5°C/phut trong mdi truong khéng khi trong 5 gia. Dién
tich bé mat riéng la 304 m?/g, dudng kinh mao quan
tap trung trong hai khodng 36 va 57A, co 3 tam axit
vai d& manh yéu khéc nhau & céc nhiét d6 202,5°C
475,5°C va 550,9°C. Phu hgp lam chédt mang xtc tac
c6 tinh axit t6t cho céc phadn Ung xdc tac axit nhu
cracking, isomer héa, hodc alkyl héa, ... .
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