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Abstract

The nanosized y-Fe,Os coated sand was synthesized and used in the arsenic, manganese and iron adsorption. Gel
was prepared from polyvinyl alcohol (PVA) and iron nitrate at temperature of solution 80°C with molar ratio
PVA/metal = 3/1. Then soaking the gel with sand of size from 0.5 to 1.0 mm, drying and calcinating at 250°C for 2
hours to obtain the nanosized y-Fe,O; coated sand. The nanosized y-Fe,O; coated sand material of size from 0.5 to 1.0
mm yielded maximum sorption capacity of 1.71 mg/g for As(IIl); 1.89 mg/g for As(V), 2,93 mg/g for manganese and

4.00 mg/g for iron according to the Langmuir isotherm.

1. MO PAU

Hién nay viéc st dung cac oxit kim loai dé xu 1i
kim loai nang trong nudc duoc nhiéu nha khoa hoc
quan tdm [2 - 5]. Trong cac cong trinh trudc ching
t6i dd nghién ciru kha ning hap phu cua cac oxit
nhu MnQO,, a-Fe,0;, y-Fe,O; kich thudc nanomet.
Trong bai bio nay ching t6i tiép tuc nghién ciru kha
nang hap phu cac ion kim loai sat, mangan, asen cua
vat liéu nano y-Fe,0; trén nén cat thach anh.

2. THUC NGHIEM
2.1. Hoa chat

Cac hoa chit sir dung trong nghién ctru déu 1a
loai tinh khiét phan tich: Fe(NOs);.9H,0, Mn(NOs),,
polivinyl ancol. Dung dich As(V) va As(Ill) duoc
pha tir dung dich chuidn (Merck) c6 ndng do
1000 mg /1.

2.2. Ché tao vit liéu hap phu

Tao sol cia Fe(NOs3); voi PVA theo ti 1€ mol 1/3
& 80°C, sau do6 tam sol nay voi mot lugng cat thach
anh co kich thudc 0,5- 1,0 mm. Say khd va nung
mau & 250°C trong 2 gid thu duoc vat lidu hip phu
(VLHP) [3]. Thanh phan pha cia VLHP duoc xéac
dinh bang phuong phap nhidu xa Ronghen trén may
SIEMENS D5000. Anh vi cdu tric va hinh thai hoc
ciia VLHP duoc xac dinh bang kinh hién vi dién tir
quét (SEM) JEOL-5300. Ham luong sit bio hoa
phu trén silicat duoc xac dinh bang phwong phap do
quang véi chat chi thi 1a o-phenantrolin & budc song
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510 nm.

2.3. Nghién ciru kha ning hip phu asen, mangan,
sit cia vat liéu

Ding nhiét hap phu cua asen, mangan va sit trén
vat liéu dugc tién hanh theo phuong phap tinh, téc
d6 khudy khoang 100 v/phut, ndng do ban diu cua
cac ion thay dbi tir 1 mg /1 &én 250 mg /1, pH ciia
dung dich dugc khao sat 1a 6, & nhiét do 30°C.

Néng do sat, mangan con lai duoc xac dinh br:flng
phuong phap so mau trén may Pharmacia Biotech
Novaspec II. Nong do asen dugc xac dinh bing
phuong phap ICP-MS trén may khdi phd plasma
cam ung ICP-MS.

Ching toi sit dung phuong trinh dang nhiét
Langmuir dé nghién ctru qua trinh hip phu cua vat
liéu. Phuong trinh déng nhiét Langmuir c6 dang:

bC,

1+ bC;

q = Qmax

Trong do:

q 1a dung luong hép phu tai ndng d6 Cy, mg/g;

Qmax 12 dung lwong hap phu cuc dai don 16p,
mg/g;

b 1 hang s6 dang nhiét Langmuir;

Cr landng d6 cia chat bi hip phu sau khi cin
bang dugc thiét 1ap, mg/l.

Céc hang s6 ding nhiét ciia qua trinh hip phu
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. Xac dinh ham lwong sit bio hoa phi trén
silicat

Tir bang 1 cho thay khi ting ham luong sat tir
1% dén 4% thi ham luong sit phu trén cat thach anh
tang, nhung khi ting ham lugng sat tir 4% dén 5%
thi ham lugng sét phu trén cat thach anh hau nhu
khong thay doi. Sau khi xem xét dén ham lugng sit
phu va hiéu sudt phu cia sit trén cat thach anh,
ching t6i cho rang khi ngdm cat thach anh véi sol c6
ham luong sit 4% la t6i wu. Do d6 trong cac thi
nghiém tiép theo chung t6i chon loai cat thach anh
kich thudc 0,5 — 1,0 mm c6 phu y-Fe,O; véi ham
luong sat 1a 1,79% dé khao sat kha nang hap phu déi
v6i sit, mangan va asen.

Mot s6 dic trung ciia VLHP

Mot sb dic trung vat liéu hip phu y-Fe,Os/cat

Luu Minh Pai va cong sy

thach anh ché tao dugc danh gia thanh phan pha,
kich thudc hat va do tir tré sau khi da tra xat (hinh 1
- 3). Gian d6 nhidu xa Ronghen cho biét vat liéu
chira don pha y-Fe,O;. Trén hinh SEM c6 thé xac
dinh duoc kich thudc hat vao khoang < 20 nm. Luc
khang tir nho (1,5 Oe) khang dinh kich thugc hat
v-Fe,0; <20 nm.

Bdng 1: Két qua xac dinh ham lugng st phi trén

cat thach anh
H@m lugng st | Ham lugng sét Hiéu’suét phu
tam trén cat phu trén cat cua sat trén cat
thach anh, % thach anh, % thach anh, %
1,00 0,81 81,00
2,00 1,56 78,00
3,00 1,74 58,00
4,00 1,79 44,75
5,00 1,81 36,20
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Hinh 3: Pudng cong tir tré ctia y-Fe,Os/cat thach anh
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3.2. Nghién ciru kha ning hip phu asen, sit va
mangan cua vat liéu

Cén 1 g VLHP cho vao binh tam giac 250 ml,
thém vao dg’) 100 ml dl}ng dicl} asen, sat hodc
mangan c6 nong d¢ thay doi tur 1 dén 250 mg /1 6 pH

Ché tao vat liéu nano...

= 6. Tién hanh khudy & nhiét do phong véi téc do
150 v /phut trong 1 gio ddi v6i sat va mangan, 3 gid
ddi véi asen. Két qua thuc nghiém vé su phu thudc
ctia dung lwong hip phu vao ndéng do ban dau cua
asen, sat va mangan dugc chi ra ¢ bang 2.

Bdng 2: Anh huéng ciia ndng d6 dén dung luong hap phu

Fe3+ Mn2+
C;, mg/l Cr, mg/l g, mg/g C;, mg/l Cr, mg/l g, mg/g
5,23 3,89 0,13 5,32 3,83 0,15
20,55 12,15 0,84 20,42 12,27 0,82
40,23 24,46 1,58 40,73 26,04 1,47
80,43 51,32 2,91 80,33 58,03 2,23
100,32 66,35 3,40 120,65 94,42 2,62
120,64 84,05 3,66 150,43 122,21 2,82
150,83 113,09 3,77 200,35 171,34 2,90
200,53 162,41 3,81 250,77 221,35 2,94
As(11D) As(V)
1,01 0,54 0,05 1,02 0,47 0,06
5,11 1,75 0,34 5,21 1,56 0,36
10,12 3,75 0,64 10,10 3,51 0,66
20,21 9,26 1,10 20,02 8,96 1,11
40,12 25,55 1,46 40,10 24,05 1,61
80,11 64,52 1,56 80,23 63,02 1,72
100,13 84,35 1,58 100,02 82,55 1,75
120,13 104,22 1,59 120,32 102,53 1,78
150,22 134,14 1,61 150,42 132,44 1,80

Dua trén cac két qua thuc nghiém phan mém Table Curve tinh theo phuong trinh Langmuir cho cac
gia tri dung luong hip phu cuc dai d6i voi Fe’™ 1a 4,00 mg/g (hinh 4), véi mangan 1a 2,93 mg/g (hinh 5), v6i
As(IIl) 1a 1,71 mg/g (hinh 6) va As(V) la 1,89 mg/g (hinh 7).

Phuong trinh déng nhiét hap phu Langmuir

Phuong trinh ding nhiét hap phu Langmuir
q=qmax.b.Cf/(1+b.Cf)
r’2=0.98044571 DF Adj r’2=0.96577999 FitStdErr=0.24114673 Fstat=125.34918
qmax =3.9981247
b=0.026659406
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Luu Minh Pai va cong sy

Phuong trinh dang nhiét hap phu Langmuir Phuong trinh ding nhiét hap phu Langmuir
q=qmax.b.Cf/(1+b.Cf) q=qmax.b.Cf/(1+b.Cf)
r72=0.9924949 DF Adj r*2=0.98999319 FitStdErr=0.056457195 Fstat=925.69851 r72=0.99492015 DF Adj r"2=0.99322687 FitStdErr=0.051844274 Fstat=1370.9932
qmax =1.7073489 qmax =1.8958905
b=0.16725785 b=0.15876815
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Hinh 6: Pudng cong hap phu As(III) Hinh 7: Budng cong hap phu As(V)
4. KET LUAN (2006).

Pi ché tao VLHP y-Fe,O; kich thudc nanomet
trén nén cat thach anh kich thude 0,5 - 1,0 mm béng
phuong phap ddt chay gel PVA, c6 ham luong sit
phu i wu 13 1,79%.

D3 nghién ctru kha nang héap phu sit, mangan va
asen cia VLHP. Dung luong hap phu cuc dai voéi
véi Fe' 1a 4,00 mg/g, véi Mn®" 1a 2,93 mg/g,
As(IIl) 1a 1,71 mg/g va As(V) 1a 1,89 mg/g.
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