TAP CHi HOA HQC

T. 49(2) 157-161

THANG 4 NAM 2011

NGHIEN CU'U KHA NANG SU’ DUNG OXIT HON HOP Fe;0;-Mn,0;
CAU TRUC NANO PE HAP PHU SAT, MANGAN, ASEN

Lwu Minh Dai, Dao Ngoc Nhiém, Pham Nggc Chire

Vién Khoa hoc Vat liéu, Vién Khoa hoc va Céng ngh¢ Viét Nam
Pén Toa soan 13-01-2010

Abstract

Nanostructured type Fe,03;-Mn,0; mixed oxide particles have been prepared by using polyvinyl alcohol gel method
without any intermediate phase formation. The crystal structure and particles morphology have been XRD (X- Ray
Diffraction) and SEM (Scanning Electron Microscopy) technique has also used to investigate the opitaned Fe,O;-
Mn,O; samples. To used nanostructured Fe,O;-Mn,0; type mixed oxide for removing iron, manganese, arsenic from
water. The results showed that nanostructured of Fe,0;-Mn,0; type mixed oxide have absorbing ability for AS(II1),
AS(V), Fe(1l1), Mn(1l) according to isothermar mode Langmuir. The adsorption capaciate of nanostructured Fe,Os-
Mn,O; type mixed oxide are 41.20 mg/g for AS(111), 48.02 mg/g for AS(V), 111.4 mg/g for Fe (11I), 98.09 mg/g for

Mn(11).

1.MO bAU

Nhitng nghién ciru gan day cho thay viéc ché tao
ung dung cac hop chét cua sat, mangan dé hap phu
sat, mangan, asen ngly cang dugc nhiéu nha khoa
hoc trong va ngoai nudc quan tdm [1 4]. Trong bai
bao nay chyng tui muén su dung oxit hén hop
Fe,03;-Mn,05 cau tric nano dé hap phu dong thoi Fe
(1IN, Mn(II), As(Illl) va As(V) trong modi truong
nudc.

2. THUC NGHIEM
2.1. Héa chit, dung cu

Dung dich Mn(NO;),, As(Ill), As(V), NH,OH,
axit nitric HNO;, hidrépeoxit H,0, 30%, polyvinyl
ancol (PVA), Fe(NO);.6H,0, Na,AsOs, As,O;,
dung dich NaOH déu c6 d6 sach phén tich

Cbc chiu nhiét 100 ml, 200 ml, 500 ml, binh
dinh mtre 25 ml, 100 ml, 250 ml, 500 ml, 1000 ml,
pipet, may khudy tir, con khudy tir, may do hip thu
quang, chén nung, ti sdy, 16 nung.

2.2. Téng hop vit liéu

Cho PVA vio cbc 100 ml, them nuéc cit thich
hop va khudy lién tuc trén may khudy tir cho dén khi
tan hét PVA. Thém mot luong dung dich Fe(NO);
va Mn(NOs),, (ti 1€ mol ctia Fe /Mn/PVAlal/1/
6, pH tao gel la 4). Dung dich dugc khudy cho den
khi hé gel ddng nhét duoc tao thanh. Gel duge siy &
120°C. Sau khi xtr Iy nhiét mau dugc dua di phén
tich nhiét, phin tich X-Ray xac dinh céu

trac, kich thudce hat va hinh thai hoc.
3.3. Phwong phap nghién ciru.

Gian d6 nhiéu xa tia X dugc ghi trén may
Siemens D~5000 (CHLB Durc), birc xa CuK,,.

Chup anh vi ciu triic va hinh thai hoc bing kinh
hién vi dién tir quét (SEM) S-4800 (Nhat Ban).

Dién tich bé mat dugc do bang phuong phap
BET (Bruauer—-Emmet—Teller) trén may SA-3100
cta hiang Coulter (M¥).

M4y so mau quang hoc (Anh) dé xac dinh ham
lugng mangan va sit trong cac mau thi nghiém.

May quang phd hip thu nguyén tir (AAS) cilia
hong Shimadzu (Nhat Ban) d¢é xac dinh ham lugng
asen trong cac mau thi nghiém.

Danh gia kha nang hip phu cua oxit hdn hop
Fe203 Mn,0; céu tric nano theo mé hinh dfang nhiét
hap phu Langmuir [6].

Pudng hap phu dang nhiét langmuir duoc é&p
dung thanh céng vao nhiéu qua trinh hip phu cac
chét & nhiém va sir dung rong rai nhét trong viéc md
td qua trinh hap phu chit tan tr mdi truong long.
Phuong trinh dang nhiét hip phu Langmuir c¢6 dang:

Orax XX C,
1+bxC,

Trong do: '
Omax: Dung Iugng hdp phu cuc dai trén bé mit don
l6p (mg/g).
g: Dung luong hap phu (mg/g).
b: Hang s6 dang nhiét (dm*/mg).
Cr Néng d6 asen con lai trong dung dich (mg/l).
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3. KET QUA VA THAO LUAN

Oxit hon hgp Fe;03;-Mny0; ¢é cau truc nano véi
dién tich bé mit riéng 68,5 m*/g dugc diéu ché & pH

Luu Minh Daiva 18 S¥

= 4, nhiét o tao gel 80°C, ty I¢ mol kim /PVA la

1/3, nung & 550°C trong 2 gio. Két qua ducc chira 0
hinh 1 va 2.
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Hinh 2: Anh SEM cua mau nung & 550°C

Hip phu asen trén oxit hdn hgp Fe,05,-Mn,0; cau
trac nano

Trong cac thi nghiém hip phu dugc tién hanh
nhu sau: 100 ml dung dich ndng d¢ asen tir | mg/l
dén 120 mg/l pha tir dung dich asen chuin dugc
khudy lién tuc vai 0,05 g oxit hén hop Fe203—Mn703
trén may khuay tu. Sau thoi gian qua trinh hap phy
dat can bang, iy mau dé xac dinh nong do asen
bang phuong phép hip thu nguyén tr (AAS) [7].
Cac ket qua thuc nghiém dugc chi ra ¢ bang 1. Céac
hing sb dang nhiét cia qua trinh hap phu asen trén
vat liéu oxit hdn horp Fe203 Mn,0, cau tric nano
duge xac dinh tir két qua hoi qui cac s liéu ihuc
nghiém trén phan mém tinh toan Table Curve.

Dudng hap phu theo phuong trinh Langmuir dugc
thinh tay & hinh 3 va 4.

Hip phu Fe*, Mn®

Hap phu As(1I), As(V) bang oxit hdn hop
Fe>O3—Mn>O3 ¢6 cau truc nano dugc mo ta kha tot
bang mé hinh hap phu dang nhiét Langmuir voi hé
6 hoi qui tuong Ung la 99,91% dbi véi As(IID);

99,88% dbi vai As(V). Theo ket qua hdi qui cac sd

liu thuc nghiém trén phin mém tinh toan Table

Curve tai trong hap phu cuc dai dbi vai As(IIl) la
41,2 mg/g; 36t vai As(V) la 48,02 mg/g.

trén oxit hon hop Fe,0;-
Mn,O; ciu tric nano

Cac thi nghiém dugc tién hanh tuong tu nhu doi

voi asen. Nong do sit, mangan dugc thay ddi tr 1.

mg/l dén 200 mg/Il. Ham lugng sit, mangan dugc
xac dinh bang phuong phap so mau & budc séng A =
510 nm va A =525 nm [7].
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Cac két qua danh gia kha nang hdp phu Fe”’, dua ratrong bang 2 va hinh 5 va 6.
Mn®* bang phuong trinh dang nhiét Langmuir dugc

Bang I: Dung lugng hép phu As(IIl) va As(V) cla oxit hdn hop Fe,03-Mn,05 cAu tric nano

Nong dd As>” As®* | Nongdd As’ con | Dung lugng hdp | Ndng do As* con Dung lirgng hip
ban dau C;, mg/I lai Cy, mg/I phu As®" q, mg/g lai Cy, mg/I phu As”q, mg/g
1 0,69 0,62 0,75 0,5
5 2,2 5,6 2,15 5,7
10 4,63 10,74 4,35 11,3
20 10,02 19,96 9,25 21,5
40 24,06 31,88 21,65 36,7
60 40,94 38,12 38,07 43,86
80 59,81 40,38 56,73 46,54
100 79,45 41,1 76,15 47,7
120 99,43 41,14 96,1 47,8
Duong ding nhiet hap phy ding nhiet langmuir
q=Qmax.b.Cf/(1+b.Cf)
r2=0.99912906 DF Adj r2=0.99883875 FutStdErmr=0.51995672 Fsta1=8030.3075
Qmax=41.20
b=0.06
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Hinh 3: Dudng déng nhiét hép phu As(III) cua oxit hén hop Fe;03-Mn, 05 cAu triic nano

Dudng hap phu ding nhiét langmuir
q=Qmax.b.Cf/(1+b.Cf)
M2=0.99868498 DF Adj r2=0.99824664 FitSIdErr=0.75266027 Fstai=5316.1149
Qmax=48.02
b=0.06
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Hinh 4: Dudng ding nhiét hdp phu As(V) cia oxit hdn hop Fe;03-Mn,0; cAu tric nano
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Bang 2: Dung lugng hap phy Fe(I11) va Mn(IT) cia oxit hdn hop Fe;03-Mn,0; chu tric n

Néng do Fe**, Mn?* Nong d6 Fe** Dung lugng hap | Ndng dé6 Mn*"con Dung Ig?ng hap
ban dau C;, mg/I con lai C;, mg/l | phuFe* q, mg/g lai Cr, mg/I phu Mn“’q, mg/g
1 0,42 1,16 0,47 1,06
10 2,80 11,10 4,14 11,72
20 7,82 29,10 8,49 23,04
40 14,03 52,20 25,70 49,70
80 38,70 82,60 43,40 73,20
100 55,79 94,30 57,30 86,01
150 94,70 110,60 99,80 98,04
200 144,10 111,80 147,07 98,71
Pudng hap phu ding nhiet Iangmuir
q=Qmax.b.Cl/(1+b.CI)
r2=0.99504973 DF Adj r*2=0.99306963 FutStdErr=3.3717113 Fstat=1206.0561
Qmax=111.04
b=0.04
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Hinh 5: Duong dang nhiét hap phy Fe(1ll) cua oxit hon hop Fe;0;-Mn, 05 ciu tric nano

Dudng déng nhiet hip phu langmuir
q=Qmax.b.Cf/(14+b.C
"2=0.99225952 DF Adj r2=0.98916332 FiStdEn=3.7917516 Fs1a1=769.14526
Qmax=98.09
b=0.06
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Hinh 6: Dudng ding nhiét hap phu Mn(Il) cia oxit hén hop Fe,03-Mn,0; ciu tric nano
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Hép phy Fe’*, Mn®* bang oxit hdn hop Fe,05-
Mn203 ¢6 ciu tric nano dugc mo ta kha tot bang mod
hinh hdp phu ding nhiét Langmuir v&i hé sb hoi qui
twong g 1a 99,50% déi véi Fe(Tl1); 99,22% doi véi
Mn(I). Theo két qua hdi qui cac sb liéu thuc nghi¢m
trén phan mém tinh toan Table Curve tai trong hap
phu cuc dai déi véi Fe’* la 111,02 mg/g; dbi voi
Mn** 12 98,09 mg/g.

4. KET LUAN

ba s dung oxit hén hop Fe;0:—-Mn,0;5 co ciu
tric nano dé hip phu dong thoi As(111); As(V),
Fe(lll) va Mn(11) theo mé hinh hép phu dang nhiét
Langmuir va xac dinh dugc tai trong hap phu cuc
dai cua oxit hon hop Fe»O;—anO3 ¢d cau tric nano
dbi voi As(I11) 1a 41,20 mg/g; doi véi As(V) 1a 48,02
mg/g; dbi voi Fe(lll) 1a 111,04 mg/g va déi vai
Mn(ll) 1a 98,08 mg/g.
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