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Tom tat

Gamma Alumina (3Al203) & vét liéu cé kich thuéc mao quén nhd, dién tich bé mat riéng I6m, tinh hat 4m
cao, hoat tinh xtc tac cao, nhiét d6 néng chay thap, ... Cac dac tinh nay rét phi hop dé lam vat liéu hap phu
va xtic tac. Gamma Alumina dwoc (ng dung rat rong réi trong nhiéu nganh céng nghiép nhw céng nghiép
loc hod dau, céng nghiép hoa hoc, céng nghiép duoc phdm, ...Céc nghién ciru vé céc déc tinh cua y-Al203
la hét strc cén thiét. Mét trong cac déc tinh quan trong d6 la hdp phu déng nhiét. Nghién ctru nay sé trinh
bay céac két quéa thuc nghiém dé xac dinh hdp phu déng nhiét cua »-Al.0s. So sénh céc két qua thuc nghiém
va mé hinh Langmuir va BET (Brunauer, Emmett and Teller).

T khoa: gamma alumina (y-Al203), hdp phu dang nhiét, xtc tac
Abstract

Gamma Alumina (»~Al203) is a material with many good properties such as small pore size, high specific
surface area, highly hygroscopic, low melting temperature, ...These characters are very suitable for making
adsorbent and catalyst carriers. Gamma alumina is widely applied in many industries such as petrochemical
industry, chemical industry, pharmaceutical industry, ...Study of »Al2O3 is very important. One of the most
important characters of »Al20sz is the sorption isotherm. This work will present the experimental results to
determine the sorption isotherm of »~Al2Os. Comparison between experimental results and Lanmuir,

(Brunauer, Emmett and Teller) BET models is also introduced.
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1. Mé dau

Gamma Alumina (y-Al,O3) 1a vat liéu c6 nhiéu
ddc tinh phu hop dé 1am vat liéu hdp phu va lam cac
chat mang cho xtic tac nhu tinh hat 4m rit cao, dién
tich bé mit riéng 16n, ciu trac xdp ddng déu, co kha
nang phan tan tot, d6 bén nhiét, d6 bén co cao [1].
Gamma Alumina (y-Al,O3) c6 thé dugc sir dung trong
cong nghiép hoa hoc dé tach cac hop chit da vong,
céc chat hiru co d& bay hoi. Str dung trong cong nghé
mdi truong dé tach asen, fluorine trong nudc sinh
hoat. y-Al,O3 c6 nhiéu mg dung trong cong nghiép
loc hoa dau nhu hép phu chon Igc, 1am kho chét long
va khi, trong cic cong doan lam giau va tinh ché cac
phan doan. Trong linh vyc xtc tac y-Al,Os c6 thé
g dung 1am xtc tac cho nhiéu loai phan g khac
nhau, cu thé nhu: steam reforming, dehydro hoa,
...[1, 6, 9]. V&i cac wu diém va ung dung rong rai
nhu vay, viéc nghién ciru vé v-Al>,03 1a hét strc can
thiét. Mot trong cac dic tinh quan trong cia y-Al,O3
la dang nhiét hap phyu. Nghién ctru nay sé& trinh bay
mo ta hé thong thiét bi x4c dinh hap phu ding nhiét
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ctia y-Al,03 bang phwong phap hip phu hoi dong hoc
(Dynamic vapour sorption - DVS). Cac két qua thuc
nghiém va so sanh vdi cdc mo hinh Langmuir va BET
(Brunauer, Emmett and Teller).

2. H¢ thong thye nghi¢m
2.1 Chuén bi méu

Mau hat y-Al,03 dugc cung cdp boi Almatis
AC, Inc. ([2]). Thanh phin hoa hoc theo phan trim
khdi ctia mau nhu sau: AlLOs (93,10%), SiO;
(0,02%), Fe,O3 (0,02%), Na,O3 (0,03%), Cac thanh
phan khéc (6,83%). Méu thuc nghiém dugc nghién tir
hat miu c¢6 duong kinh 4,80 mm, dién tich bé mat
riéng 436 m¥cm?, do xdp 0,64%, khdi luong riéng
1282 kg/m?. Sau qua trinh nghién, cac dic trung ctia
méu khong thay doi.

2.2 Hé théng thiét bi thi nghigm

So db hé thong thiét bi dugc trinh bay tai Hinh
1. Cac thuc nghiém dugc thyc hién tai Phong Thi
nghiém cua Vién Thiét bi va Ky thuat Moi trudng,
Truong Pai hoc Tdéng hop Otto-von-Guericke
Magdeburg, CHLB buc. Hai dong khi dugc sur dung
trong hé thong thiét bi thuc nghiém. Mau dugc dat
trong hop 6n dinh nhiét do (nhiét d6 c6 thé thay doi



Tap chi Khoa hoc va Cong nghé 125 (2018) 076-079

trong khoang tir 5 dén 50°C). Trudc tién, dong khong
khi dugc 1am sach va lam kho béi bd tach dau va by
lam kho. Sau d6 mot dong khi s€ dugc lam 4m hoan
toan ¢ nhiét do tién hanh thyc nghiém (nhiét do T)
béi b 1am aAm: dong khi s€ dwogc suc vao nudc &
nhiét @6 T va tré thanh khi bio hoa (46 4m twong d6i
o = 1) ¢6 ap suét hoi P,"(T). Dong khi thir hai dwoc
giit kho tuyét ddi (46 4m twong dbi ¢, = 0). Hai dong
khi nay s& dugc hoa tron dé tao thanh dong khi c6 do
am tuong d6i mong mudn.

Dong khi nay s& di qua miu. Bang viéc diéu
chinh ty 1¢ dong hoi bao hoa va dong khi kho tuyét
dbi, d6 am tuong ddi (@) ciia dong khi thi nghiém c6
thé thay ddi trong khoang tir 0 dén 0,98. Sy thay doi
khéi lugng clia mau duoc xac dinh lién tuc boi can vi
dién tir v6i sai s6 0,1 pg. Céan vi dién tar cho phép
thuc hién d6i véi cac mau khdi lugng nho (thudng tir
1 mg dén 30 mg). Pay 1a wu diém rat 16n, vi cho phép
giam thoi gian dat dén can bé‘mg. Thyc nghiém dugc
bét ddu véi ¢n = 0 dé xac dinh khdi lwong khé cia
mau. Thoi gian clia qué trinh nay 1a 6h. Nghién ciru
nay str dung 15,493 mg miu dé xac dinh dang nhiét
hép phu tai 24,8 + 0,1°C. Hai muoi diém hap phu va

Khoéng khi

tach dau

hai muoi diém nha hép phu dugc xac dinh cho mot
lan thyc nghiém. Tong thoi gian xdc dinh hap phu
dang nhiét 1a 234h.

3. Két qua va thio luin

Céc két qua thuc nghiém hap phu (adsorption)
va nha hip phu (desorption) dugc trinh bay trén Hinh
2. Cac duong cong duoc xay dung bang cach sir dung
khdi luong thap nhat cua mau trong todn qua trinh
lam khoi luong mau kho (Ms = 15,15 mg) va tu do
tinh toan d6 am. Pong hoc cua hap phu dang nhiét y-
Al;O3 duoc nghién ctru ¢ ba gia doan: Bit dau qua
trinh (Hinh 2a), két thic qua trinh hip phu (Hinh 2b)
va két thic thuc nghiém (Hinh 2c¢). Hinh 2a cho thiy
sau giai doan ngin ban dau (6h), can bang chwa dat
duoc, vi vay sé xuét hién sai sb nho khi tinh toan do
4m bang cach sir dung khdi luong thép nhit cia mau
trong toan qué trinh lam khéi lugng mau kho.

Cac két qua thyc nghiém duoc so sanh véi hai
mo hinh 1y thuyét: M6 hinh Langmuir (hip phu don
phan tir, ¢ < 15%) va mé hinh BET (hdp phu da phan
tir, @ < 30%) [3, 4]).
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Hinh 3. Hép phu dé“ing nhiét y-Al,Os: thyc nghiém va cac mé hinh Langmuir, BET
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Phuong trinh hip phu Langmuir dwoc biéu dién
dudi dang [5, 7, 8]:

Co
X=X, 1
l+co @

va phuong trinh hip phu BET c6 dang:
c
X=X, P
L-p)l-g+cp)

Trong cac phuong trinh trén Xy 12 6 4m tuong
ung voi trang thai mdt 16p da phan tir day du, c 1a
hang so duogc xac dinh boi:

M,
C = exp (ﬁ Ahs) (3)

O]

v6i 4hs 1a enthalpy hép phu, My 1 khi lugng riéng
cua hoi, R 1a hang so khi va T 1a nhiét d0.

Pé xac dinh Xp va ¢, cac phuong trinh (1)
dugc viét lai dudi dang /X va phuong trinh (2)
dugce viét lai dudi dang @/[X(1 - ¢)]. Vi cach biéu
dién nay cac phuong trinh nay s& 1a dang tuyén tinh
clia ¢ va co thé st dung cac sb liéu thuc nghiém.
V6i md hinh Langmuir ta ¢6 Xm = 0,0865 va ¢ =
19,0769. V6i md hinh BET ta c6 Xm = 0,0733 va ¢
= 19,9480. Céc két qua dugc trinh bay trén Hinh 3.
Tir cac két qua nay cho thy, véi do am dudi 10%
(trong Ung v6i do 4m tuong dbi 30%), mod hinh
Langmuir va mé hinh BET rat phu hop véi cac s6
lidu thuc nghiém héap phu va nha hip phu. Diéu nay
cho thy rang véi do am dudi 10%, cac gia thiét vé
hap phu don phan tor (md hinh Langmuir) va hap
phu da phén tu (hap phu BET) la cac xap xi t6t.
Tinh toén sai s6 bang phan meém MATLAB cho cac
két qua nho hon 3%. Pidu nay ching minh tinh
tuong hop gitra thuc nghiém va ly thuyét. Nhung
cling can nhin manh rang do tr& dién ra cho ca qua
trinh hép phu ding nhiét.

4. Két luan

Trong nghién ctru nay, thyc nghiém hip phu
déng nhiét da tién hanh dbi véi 15,493 mg maiu y-
Al,O; tai nhiét do 24,8+ 0,1°C. Cac két qua thuc
nghiém di dugc so sanh véi hai md hinh 1y thuyét:
Mo hinh Langnuir (hip phu don phan tir) va mo
hinh BET (hdp phu da phéan tir). Cac két qua da
dugc danh gia va thao luan.
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