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In the present study, y-AlOs was fabricated from Tan Rai alumina
hydroxide by some following steps: purifying alumina hydroxitde by HCl
solution 5% to remove impurities, dissolving alumina hydroxitde by HCl
25% to obtain AlCl3 solution and then react AICls with (NH4),COs to get
AACH, decomposition of AACH at 500°C to produce y-Al,Os. After that,
Sodium dodecyl sulfate (SDS) was used to modify y-Al,Os surface to
increased the surface area. The material will be used to removal
Rhodamine B from waste water.

The study shown that the modified y-AlL,Os has a large specific surface
area. The Rhodamine B in waste water can be completely treated by
modified y-AlL,Os at pH = 7, adsorption time 20 minutes, Rhodamine B
concentration = 10 ppm with the amount of adsorbent used is 5

mqg/mL.

Gidi thiéu chung

Céc chdt mau htu co khd phan hiy la mét trong
nhiing chat & nhiém phd bién & Viét Nam va trén thé
gidgi. Cac chat mau nay dugc thai ra tU nhiéu nganh
cong nghiép nhu son, dét nhudém, gidy, my pham... [1]
Céc chdt mau httu ca khd phéan hiy thudng ¢ déc
tinh cao, khi thai ra méi trudng gay anh hudng Ién dén
sic khde con ngudi va mdi trudng sinh thai [2]. CO
nhiéu phuong phap dé xt ly cac chdt mau hitu ¢ nhu
phuang phap hap phy, st dung xuc tac quang, oxi hda
dién hda, déng ty, phan hady sinh hoc... [3-8]. Trong do
hap phu la mét trong nhiing phuong phap cé thé xir ly
thuéc nhudm ion va co gia thanh thap.

y-ALOs la vat liéu co dién tich bé méat riéng cao, cau
tric x6p dong déu [9, 10]. Tuy nhién, y-Al,O3; c& mat
dé dién tich am thép & pH trung tinh [7] do do can
phai s&t dung chét hoat déng bé mat dé tang kha nang
xCr ly chat & nhiém. Natri dodecyl sulfate (SDS) 1a mét
trong nhing chét thuong dugc st dung dé tang kha
nang hdp phu trong xt ly thuéc nhuém hitu ca.

Bai bdo nay nghién ctu loai bd chat mau Rhodamine B
bang vat liéu hdp phu y-ALOs ché tao tU& nhom
hydroxit Tan Rai, dugc bién tinh bang SDS. Nghién ctiu
da sit dung cac phuong phép hién vi dién t& quét
(SEM), nhiéu xa tia X (XRD), do dién tich bé mat (BET)
va phuang phép phé t&r ngoai kha kién (UV-Vis) dé xac
dinh dac tinh hinh thai bé mat, cdu truc, dién tich bé
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mat riéng, dé hap thu quang cla vét liéu, cia dung
dich trudc va sau khi hap phu.

Thyc nghiém va phuang phap nghién clu

Héa chdt va vdt liéu
Hoa chét thi nghiém gdm nhdém hydroxit Tan Rai
(bang 1, hinh 1), CH;COOH (99,5%, AR), HCI (37%, AR),
NaOH (99%, AR), dung dich NHs (25%, AR), Natri
dodecyl sulfate (99,9%, AR), nudc cat.

Bang 1: Thanh phan hda hoc nhdém hydroxit Tan Rai

Thanh phan

hda hoc (% | ALO; Na,O | SiOs Ca0
khéi lugng)

Al(OH); Tan Rai | 64,992 | 0,367 | 0,136 | 0,097

Hinh 1: Gian do nhiéu xa tia X nhém hydroxit Tan Rai
Phuong phdp nghién cau

AI(OH); Tin Rai

|

Nghién min

l Sﬁy

Lam sach bang y-AlLOsbién tinh
nwée cat, HCI 5% T
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axit HCI nén NaCl
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Hinh 2: Sg dd ché tao y-AlLOs bién tinh SDS t&r nhém
hydroxit Tan Rai

Vat liéu y-ALOs bién tinh SDS dugc téng hop tif nhém
hydroxit Tan Rai theo quy trinh nhu hinh 2. Nhém
hydroxit Tan Rai ban dau dugc nghién min, sdy kho,
tién hanh lam sach bang nudc va axit HCl 5% dé loai
bd cac tap chét. Sau dé nhém hydroxit sach dugc hoa
tach bang axit HCl 25%. Dung dich APP* thu dugc dugc
pha loang t&i ndng do 1,5M rdi cho phéan Ung vdi dung
dich (NH4,CO3 2M dé€ tao AACH (Amoni Alumium
Cachonat Hydroxit). AACH sau do dugc séy kho, ria
sach bang nudc cat nhiéu lan dé loai bd hoan toan ion
CI, sdy khé. Nung méau réan thu dugc & 500°C trong thdi
gian 2h sau do nghién min, thu dugc y-ALOs.

7-ALOs bién tinh SDS dudc ché tao bang cach can mét
lugng xac dinh y-ALOs cho vao dung dich SDS 0,01
mol/L (SDS 0,1 mol/L dugc pha lodng trong chét nén
NaCl dé c6 nong do 0,01 mol/L). Biéu chinh pH & cac
gia tri khac nhau bang dung dich HCl 0,IM va NaOH
0,TM. L&c manh trong 2 gi¢ dé hédp phu SDS bién tinh
bé mat. Vat liéu sau db dugc gan bo SDS, ria lai bang
nudGc ¢t 2 1an va sy khé & 60°C.

Phuong phdp xdc dinh ddc trung caa vat liéu

Hinh thai cdu trdc bé mat cda vat liéu duoc xac dinh
bang phuong phap Hién vi dién tir quét trén thiét bi
Hitachi S-4800 (Nhat).

Su hinh thanh pha cta vat liéu dugc xac dinh bang
phuong phéap Nhiéu xa tia X trén thiét bj D8 ADVANCE
(Buo).

B& mat riéng cuia vat liéu dugc xac dinh bang phuong
phap do dién tich bé mat BET trén thiét bi Gemini VII
2390 (M§).

D6 hép phu quang dugc xac dinh bang phuong phép
phd hap thu UV-Vis trén thiét bj trén thiét bj Cary 100
Conc UV-Vis Spectrophotometer (Anh).

Két qua va thao luan

Lam sach nhém hydroxit Tan Rai bdng dung dich axit
HCl 5%

Tién hanh lam sach nhém hydroxit bang nudc cét va
axit HCl 5%. Sau do rlfa sach dén mdi trudng trung
tinh. Chup hién vi dién t& quét mau ban dau va sau khi
lam sach. K&t qua dudc trinh bay & hinh 3.

K&t qua G hinh 3 cho thay mau trudc khi lam sach c6

1an nhiéu tap chat bam trén bé mat va cac hat Al(OH)s

vun do qué trinh nghién gay ra, tuy nhién sau khi dugc

lam sach thi trén bé mat cac hat nhém hydroxit gén
nhu khong con thay cac tap chét.
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Hinh 3: Anh SEM mau nhém hydroxit Tan Rai trudc (a)
va sau khi lam sach (b)

Ché tao y-AbOs tir nhém hydroxit Tan Rai

TU gidn do nhiéu xa & hinh 2 cho thdy d& xudt hién cac
pic c6 cudng db manh nhét trung véi phd chuén cla
y-Al,Os (theo Crystallography Open Database) la 39°,
46° va 67°.

K&t qua trén hinh 4 ching té vét liéu chilfa chu yéu la
dang y-ALOs. Tuy nhién cudng dé pic yéu, dé cao pic
thap, chan pic rong ching té mau co do két tinh chua
cao.

Nghién ciu bién tinh y-AbOs bdng dung dich SDS

Tién hanh bién tinh y-ALOs thu dugc bang dung dich
Natri Dodecyl Sulfate (SDS), mau sau sdy khd chup
hinh théi bé mat bang phuong phép hién vi dién tir
quét. Két qua dugc trinh bay & hinh 5.

1AM
| POF Q0088 0457 A2 03 y-Al2 O3 | Absmium Caida

T T T T T
E EY o Y o

2Theta (Coupled TwoTheta/Theta) WL=1.54080

Hinh 4. Gian do nhiéu xa tia X ctia y-AlLO;3

Nhoém hydroxit Tan Rai sau khi dugc lam sach, hoa
tach bang dung dich HCl 25% & 90°C trong 3 gid.
Dung dich AP** sau hoa tach dugc pha lodng dén nong
dé 1,5M, cho phan Ung vd&i (NH4).COs 2M cho dén khi
dung dich c6 pH bang 7. Loc ria két tla cho dén hét
ion CI” (kiém tra bang dung dich AgNOs 0,1M) va sdy
kho. Nung & 500°C trong 3 gid roi tién hanh phan tich
cau tric bang phuong phap nhiéu xa tia X véi téc do
quét 19/phut, goc quét 26, két qué dugc trinh bay &
hinh 4.

Hinh 5: Anh SEM clia y-AlOs trudc (a) va sau khi bién
tinh (b) bang SDS

TU hinh 5 cho théy hinh thai bé m&t clia mau trude va
sau khi bién tinh da co su thay déi rd rét. Vai do
phéng dai 100.000 &n cé thé thédy cac hat y-Al,Os sau
khi dudc bién tinh da tach rgi nhau ra, khdng con hién
tuong két tu nhu trudc khi bién tinh, diéu nay da lam
tang dién tich bé mat riéng clia vat liéu.
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DE xac dinh bé mat riéng clia vét liéu sau bién tinh, da
tién hanh do dién tich bé mat riéng bang phuong
phap BET, két qua dugc trinh bay & hinh 6.
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Hinh 6. Hap phu BET cla vat liéu sau bién tinh

Két qua do BET cho thdy mau y-AlLOs bién tinh SDS ¢6
dién tich bé mat riéng 1a 252,6023 m?/g. K&t qua nay la
kha cao, rat thich hgp cho viéc st dung lam chét hap
phu.

Nghién ciu khd ndng hdp phu dung dich Rhodamine B
cua vt liéu y-AbOs bién tinh SDS

Anh hutng cta pH dung dich

Anh hudng ctia pH dén sy hap phu RhB trén bé mat
vat liéu y-Al,Os bién tinh bang SDS dugc khao séat &
pH thay d&i tir 1,0 dén 14,0, thdi gian hdp phu & 30
phut, lugng vat liéu 1a 5 mg/mL, néng dé RhB la 10
ppm. Két qua khao sat dugc trinh bay & bang 2.

Bang 2: Anh hudng ctia pH dung dich RhB dén hiéu
suét hap phu

pH Hiéu suat hap phu (%)

1 96,42

4 98,35
100,00

1 99,89

14 96,84

Két qua & bang 2 cho thay vat liéu y-Al,Os bién tinh
bang SDS c6 khd ndng hép phu t6t chit mau
Rhodamine B & gié tri pH trong khodng pH = 7 dén 11
(hiéu suat hdp phu dat 100%), & khodng pH nay vat
liéu co thé hdp phu hoan toan chéat mau.

Anh hutng thoi gian hdp phu

Anh hudng cta thai gian hdp phu dén hiéu suét hap
phu RhB trén bé mat vat liéu y-Al,Os bién tinh bang
SDS dugc tién hanh & pH = 7, luong vét liéu la 5
mg/mL, ndng dé RhB la 10 ppm, thai gian hdp phu
thay déi tir 0 dén 25 phut. Két qua khao sat dugc trinh
bay & bang 3.

Bang 3: Hiéu sudt hdp phu Rhodamine B cla vat liéu
y-ALOs bién tinh bang SDS & cac thai gian khac nhau

Thai gian Hiéu suét héap thu
(phut) (%)
0 48,70
0,5 86,40
1 92,10
2 94,12
5 95,89
10 96,47
15 97,20
20 100,00

TU két qua thu dugc cho thay khi hdp phu ti Op dén
2p hiéu suét hdp phu tang ré rét tr 48.7% dén 94.12%.
Sau 2 phut thi thai gian hdp phu tdng nhung hiéu suét
tang khong dang ké. Vat liéu y-Al203 bién tinh SDS
hép phu hoan toan Rhodamine B sau 20 phut.. Diéu
nay c6 thé la do khi bat dau hdp phuy, cac phan tu
thudc nhuém Rhodamin B dé dang dudc hdp phu lén
bé mat vat liéu nén hiéu sudt tang nhanh. Sau 2 phut
hép phu thi cdc mao quan hép phu da dugc lap day va
hap phu géan nhu dat can bang nén hiéu sudt hép phu
tang khéng dang ké.

Anh huéng ndng dé Rhodamine B
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Hinh 7: Dung dich Rhodamime B vai cac ndng do khac
nhau sau 20 phut hdp phu (a. 10 ppm, b. 15 ppm, c. 20
ppm, d. 25ppm, e. 30 ppm)
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Tién hanh khao sét kha nang hdp phu RhB cla vét liéu
& cac ndbng dé Rhodamine B thay déi tir 10 ppm dén
30 ppm, pH dung dich bdng 7, thai gian phan Ung Ia
20 phut, lugng chét hdp phu 5 mg/mL. Két quéd dugc
trinh bay & hinh 7.

TU hinh 7 cho thdy sau 20 phut hép phu vat liéu y-
Al,O3 bién tinh SDS thi dung dich RhB néng dé 10 ppm
la g&n nhu méat mau hoan toan con cac dung dich co
ndng dé cao han thi dé mau gidm han so véi ban dau.

Nhu vay vét liéu y-ALOs bién tinh SDS cé kha nang
hdp phu tét chdt mau Rhodamine B & pH bang 7, thai
gian hdp phu 20 phut, ndng dé Rhodamine B la 10
ppm vdi lugng chét hdp phu dugc suf dung la 5
mg/mL.

Két luan

K&t qua nghién cliu cho thdy da lam sach dugc gan
nhu hoan toan tap chét trong nhém hydroxit Tan Rai
bang cach rita bang nudc cét va dung dich HCl 5%.

DPa ché tao dugc y-ALOs va bién tinh bang SDS, vat
liéu sau khi bién tinh c6 dién tich bé mat riéng 16n
(252,6023 m?/q).

Budc dau nghién cdu cho théy vét liéu y-Al,Os dugc
bién tinh bang SDS c6 kha ndng hdp phu tét chat mau
Rhodamine B. Hiéu qua hap phu c6 thé dat tdi 100%

khi hép phu & pH bang 7, thai gian hdp phu la 20 phut
va nong dé dung dich Rhodamin B la 10 ppm.
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