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Abstract

The nanosized a-Fe,O3 and nanosized a-Fe,O; coated sand were synthesised for arsenic adsorption. The sorption
treatment of both As (IIT) and As (V) in water solution was investigated. The results showed that As (V) was adsorbed
better than As (III) in the same conditions. The nanosized a-Fe,0; yielded maximum sorption capacity of 30.86 mg/g
for As (IIT) and 35.09 mg/g for As (V) and the nanosized a-Fe,0; coated sand yielded maximum sorption capacity of
1.18 mg/g for As (III) and 1.30 mg/g for As (V) according to the Langmuir isotherm.

1. MO DAU

Hién nay tlnh trang 0 nhiém asen ngay cang gia
tang va 1a mdi lo ngai ciia nhidu ngudi dan sdng &
cac khu vyc nhu Ha Nam, Ha Noi, Dong Thap,
Long An.... Asen gdy ra nhiéu cin bénh nguy hiém
cho con nguoi nhu ung thu da, than, bang quang,

i.... Pac biét nguy hiém 1a ca hai dang As (III)
va As (V) déu 1a chat d& hoa tan trong nudc va
khong mau, khong vi khong thé phat hién dugc bang
tryc gidc. Do d6 viéc nghién ciru tim cac chat hip
phu dé xur 1i asen trong nudc 1a rat can thiét. Trong
cac cong trinh trudc ching téi da nghién clru cac
diéu kién t6i uu dé tong hop o-Fe,0; kich thudc
nanomet, & bai bao nay chung toi trinh bay két qua
nghién ctru kha ning hép phu cua vat liéu nano
a-Fe,0; va a-Fe,0s/cat thach anh ddi voi As (III) va
As (V).

2. THUC NGHIEM

- Cac hoa chat sir dung trong nghién ctru déu 1a
loai tinh khiét phan tich: Fe(NO;);.9H,0, polyvinyl
ancol. Dung dich As(IIl), As(V) dugc pha tir dung
dich chuan (Merck) c6 ndng d6 1000 mg /1.

2.1. Ché tao vat li¢u hip phu

Téng hop vat liéu a-Fe,O; dugc tién hanh theo
phuong phap . d6t chay gel PVA vdi st nitrat ¢ diéu
kién t6i wu vé nhiét do tao gel, ti 16 mol Fe’"/PVA,
pH tao gel va nhiét do nung gel [5].

Pé ché tao vat lieu a-Fe,Os/cat thach anh, cat
thach anh kich thudc 0,5 - 1,0 mm duoc “dua vao
hdn hop gel va khudy tron déu, nung & 600°C trong

hai gio.

Thanh phan pha cua VLHP dugc xac dinh bang
phuong phap nhiéu xa Ronghen trén may SIEMENS
D5000. Anh vi cdu tric va hinh thdi hoc cia VLHP
dugc xac dinh bang kinh hién vi dién tir quét (SEM)
JEOL-5300. Ham luong sit bdo hoa phu trén cat
thach anh duoc x4c dinh bing phuong phap do
quang véi chét chi thi 1a o-phenantrolin & budc song
510 nm sau khi 16p phu dugc boc tach.

2.2. Nghién ctru kha niing hip phu asen ciia vat
liéu

Ding nhiét hap phu cta As (III), As (V) trén vat
liéu duogc tién hanh theo phwong phap tinh, toc do
khudy khoang 100 v/phiit, nong do ban dau cia
As (1), As (V) thay doi tir 1 mg /1 &én 100 mg/1, pH
cta dung dich dugc khao sat 1a 7, & nhiét do 30°C.

Chung t6i sit dung phuong trinh dang nhiét
Langmuir dé nghién ctru qua trinh hap phu cta vat
liéu. Phuong trinh ding nhiét Langmuir ¢6 dang:

bC,
1+bCf

q = Qmax

Trong do:
q: dung luong hip phu tai ndng do Cr (mg/g)
Qmax: dung lwong hap phu cuc dai don 16p (mg/g)
b: hing s6 dang nhiét Langmuir
Cy: ndng dd ctia chét bj hip phu sau khi can bang
duoc thiét 1ap (mg/l).

Céc hang s6 ding nhiét ciia qua trinh hip phy
asen trén vat liéu dugc xac dinh tir két qua hoi qui
cac s lidu thuc nghiém trén ph?m mém tinh toan
Table Curve.
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3. KET QUA VA THAO LUAN

3.1. Nghién ciru kha niing hip phu asen ciia vat
liéu nano o-Fe,0;

ba stir dung oxit a-Fe,O5 c6 kich thude hat < 40
nm, dién tich bé mat riéng 1a 35,5 m*/g dé nghién
ctru kha nang hap phu asen trong méi truong nudc

Dé xac dinh thoi gian thiét 1ap can bang, chung
t6i tién hanh thi nghiém ¢ diéu kién C, = 1 mg/I, pH
=7, nhiét do dugc giit Oon dinh ¢ 30°C trén may
khudy tir c6 diéu chinh nhiét, tbc d6 khuay khoang
100v/ phit. Thoi gian khudy 1an luot 1a 15, 30, 45,

Luu Minh Pai va cong sy

60, 120, 150, 180 va 210 phut. Qua khdo sat cho
thiy thoi gian dat cn bang hip phu As (III) 1a 180
phut, As (V) la khoang 150 phut.

Két qua thyc nghiém vé su phu thudc cia dung
luong hap phu vao nong d¢ con lai cua asen duge xu
li bang phan mém Table Curve tinh theo phuong
trinh Langmuir cho cac gia tri dung luong hap phu
cuc dai dbi véi As (I1I) 1a 30,86 mg/g voi hé sb hoi
qui 13 99,66% (hinh 1), d6i v6i As (V) 1a 35,09
mg/g v6i hé s6 hoi qui 1a 99,75% (hinh 2). Cac Két
qua thuc nghiém cho thay vat liéu nano o-Fe,Os
hap phu As (V) tét hon As (III). Két qua nay ciing
phu hop voi nghién ciru cla céc tac gia khac [3, 4].

Phuong trinh ding nhiét hap phu Langmuir
q = q max.bCf/(1+bCf)
rA2=0.99660812 DF Adj r72=0.99406421 FitStdErr=0.80393261 Fstat=734.55413
q max =30.862402
b=0.12566454
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Hinh I: Pudng cong hap phu As (III) cua vat liéu
nano o.-Fe, 04

3.2. Nghién ctru kha ning hip phu asen ciia vt
liéu nano a-Fe,0;/cat thach anh

V6i muc dich img dung a-Fe,O; trong thyc té xir
li nudc bi nhiém asen, ching toi tién hanh phu sat
oxit trén nén cat thach anh. Cat thach anh duogc chon
vi dap g dugc mot sd yéu cau vé vat liéu, san co,
gi4 thanh ré. Sau khi xac dinh ham luong sit bao hoa
phu trén cat thach anh ching t6i tién hanh xac dinh
thoi gian dat can bang hip phu va dung lugng hip
phu cuc dai cua vat li€u dbi véi asen.

3.2.1. Phii a-Fe;O; trén nén cat thach anh

Tao sol cua Fe(NO3)3 v6oi PVA theo ti 1€ mol 1:

3 & 80°C, sau d6 tam trén cat thach anh v6i ham
luong Fe khac nhau. Mau sau khi tam duoc siy kho
va nung & 600°C trong thoi gian 2 gio, sau d6 dugc
rira sach va sdy kho. Dé xac dinh ham luong sit phu
trén cat thach anh ta tién hanh nhu sau: Cho axit HC1
(1:1) vao miu da dugc siy kho roi dun nong dé hoa
tan Fe,O; trén bé mit cat thach anh. Ham luong st
duogc xac dinh bang phuong phap do quang voi chit
chi thi la o-phenantrolin ¢ budc song 510 nm.

Phuong trinh ding nhiét hap phu Langmuir
q = q max .bCf/(1+bCf)
rA2=0.99753962 DF Adj rA2=0.99569433 FitStdErr=0.78185103 Fstat=1013.6031
q max =35.088641
b=0.10493623
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Hinh 2: Pudng cong hap phu As (V) cua vit liéu
nano a-Fe, 05

Céc két qua nghién ciru cho thy khi ting ham
luong sit ban dau tir 1% dén 5% thi ham lugng sat
phu trén cat thach anh ting twong tng (0,75%;
1,16%; 1 ,32%:; 1,44%:; 1 51%) nhung khi tang harn
luong sat ban dau tir 6% dén 7% thi ham lugng sat
phu trén cat thach anh hdu nhu khong thay doi
(1,54%; 1,57%). Sau khi xem xét dén ham luong sét
phu va hiéu suét phu cua sat trén cat thach anh,
chung t6i cho rang khi ngam cat thach anh véi sol ¢6
ham luong st 5% la t6i wu. Do d6 trong cac thi
nghiém tiép theo ching t6i chon loai cat thach anh
kich thuéc 0,5 - 1,0 mm c6 phi o-Fe,O; voi ham
luong sat 1,51% dé khao sat kha niang hap phu dbi
vOi asen.

3.2.2. Mot sé6 dac trung cua vat liéu nano
oa-Fe,Os/cat thach anh

Mot sb dic trung vat liéu hap phu a- -Fe,Oy/cat
thach anh ché tao dugc danh gia thanh phan pha,
kich thudc hat sau khi da tra xat boc tach 16p
0-Fe,05 (hinh 3 va 4). Gian d6 nhiéu xa Ronghen
cho biét vat liéu chira don pha o-Fe,Os;. Trén hinh
SEM c6 thé xac dinh dugc kich thude hat vao
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khoang <40 nm.
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Hinh 3: Gian d6 nhidu xa Ronghen cua
0-Fe,03/cat thach anh

3.2.3. Nghién ciru khd ndng hdp phu asen cia vit
liéu

Qua khao sét cho thiy thoi gian dat can bang hap
phu As (IIT), As (V) trén vat liéu 1a 180 phut. Do d¢,
cac thi nghiém déng nhiét hép phu déu duoc thuc
hién trong khoang thoi gian 180 phut.

Phuong trinh déng nhiét hap phu Langmuir
q=qmax.b.Cf/(1+b.Cf)
72=0.99439167 DF Adj r"2=0.99214833 FitStdErr=0.03081262 Fstat=1063.8367
qmax =1.1895538
b=0.092521028
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Hinh 5: Duong cong hap phu As (I1I)
4. KET LUAN

1. Pi nghién ctru kha niang hap phy asen cua vt
liu nano o-Fe,0s. Thoi gian dat cin bang hp phu
dbi véi As (I1T) va As (V) 1a 150 phut, dung luong
hap phu cuc dai d6i voi As (III) 1a 30,86 mg/g,
As (V) 1a 35,09 mg/g.

Nghién ciru kha nang hdp phu...

500nm
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Hinh 4: Anh SEM cua o-Fe,0,/cat thach anh

Két qua thuc nghiém vé su phu thudc cia dung
lugng hap phu vao nong d¢ con lai cua asen dugc xiur
li bang phan mém Table Curve tinh theo phuong
trinh Langmulr cho céc gia tri dung luong hap phu
cuc dai d6i voi As (II) 1a 1,18 mg/g véi hé sé hoi
qui 14 99,21% (hinh 5), dbi voi As (V) 1a 1,30 mg/g
v6i hé sb héi qui 12 98,90% (hinh 6).

Phuong trinh déng nhiét hap phu Langmuir
q=qmax.b.Cf/(1+b.Cf)
A2=0.98526354 DF Adj r"2=0.94842239 FitStdErr=0.077551766 Fstat=50.144179
qmax =1.3090215
b=0.08530733
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Hinh 6: Puong cong hap phu As (V)

2. Pa nghién cuu kha nang hép phu cua vat li¢u
nano a-Fe,Os/cat thach anh kich thudc 0,5 - 1,0 mm
v6i ham luong sit 1,51%. Thoi gian dat can béang
hép phu déi véi As (IIT) va As (V) déu 1a 180 pht,
dung luong hap phu cuc dai dbi véi As(IIT) 1a 1,18
mg/g, As(V) 1a 1,30 mg/g.
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