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Abstract 

Nanostructured type Fe203-Mn203 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 Fe203-
Mn203 samples. To used nanostructured Fe203-Mn203 type mixed oxide for removing iron, manganese, arsenic from 
water. The results showed that nanostructured of Fe203-Mn203 type mixed oxide have absorbing ability for AS(III), 
AS(V), Fe(lll), Mn(ll) according to isothermar mode Langmuir. The adsorption capaciate of nanostructured Fe203-
MnzOa type mixed oxide are 41.20 mg/g for AS(III), 48.02 mg/g for AS(V), 111.4 mg/g for Fe (III), 98.09 mg/g for 
Mn(II). 

I.MCJDAU 

Nhirng nghien cuu gdn ddy cho thdy viec che tgo 
iirng dung cdc hgp chdt cua sdt, mangan de hdp phu 
sdt, mangan, asen ngdy cdng dugc nhieu nhd khoa 
hgc trong vd ngodi nude quan tdm [1 4]. Trong bdi 
bdo nay chyng tyi muon su dyng oxit hdn hgp 
Fe203-Mn203 cdu true nano de hdp phy ddng thdi Fe 
(III), Mn(ll), As(lll) vd As(V) trong mdi trudng 
nude. 

2. THUC NGHIEM 

2.L Hoa chat, dung cu 

Dung djch Mn(N03)2, As(lll), As(V), NH4OH, 
axit nitric HNO3, hidrdpeoxit H2O2 30%, polyvinyl 
ancol (PVA), Fe(NO)3.6H20, Na2As05, AS2O3, 
dung djch NaOH deu cd do sgch phdn tich 

Coc chju nhiet 100 ml, 200 ml, 500 ml, binh 
dinh mure 25 ml, 100 ml, 250 ml, 500 ml, 1000 ml, 
pipet, mdy khuay tir, con khudy tir, mdy do hdp thy 
quang, chen nung, tu say. Id nung. 

2.2. Tong hgp vat lieu 

Cho PVA vdo coc 100 ml, them nude cat thich 
hgp vd khudy lien tyc tren mdy khudy tir cho din khi 
tan hit PVA. Them mgt lugng dung djch Fe(N0)3 
vd Mn(N03)4, (ti le moi cua Fe / Mn / PVA Id 1 / 1 / 
6, pH tgo gel Id 4). Dung djch dugc khudy cho din 
khi he gel ddng nhdt dugc tgo thdnh. Gel dugc sdy d 
120°C. Sau khi xir ly nhiet mdu dugc dua di phan 
tich nhigt, phdn tich X-Ray xdc djnh cau 

true, kich thudc hgt vd hinh thdi hgc. 

3.3. Phuong phap nghien ciru. 

Gidn dd nhieu xg tia X dugc ghi tren mdy 
Siemens D-5000 (CHLB Dii-c), biirc xg CuK^. 

Chyp dnh vi cdu triic vd hinh thdi hgc bdng kinh 
hiln vi dign tiir quet (SEM) S-4800 (Nhdt Bdn). 

Dien tich bl mat dugc do bdng phuang phdp 
BET (Bruauer-Emmet-Teller) tren mdy SA-3100 
ciia hang Coulter (My). 

Mdy so mdu quang hgc (Anh) de xdc djnh hdm 
lugng mangan vd sdt trong cdc mdu thi nghiem. 

Mdy quang phd hdp thu nguyen tu (AAS) cua 
hdng Shimadzu (Nhdt Bdn) de xdc djnh hdm iucmg 
asen trong cdc mdu thi nghiem. 

Ddnh gid khd ndng hap phu ciia oxit hdn hap 
Fe203-Mn203 cau true nano theo md hinh ddng nhiet 
hap phy Langmuir [6]. 

Dudng hdp phu dang nhiet langmuir dugc dp 
dyng thdnh cdng vdo nhieu qud trinh hdp phu cdc 
chdt d nhiem vd su dung rdng rai nhdt trong vigc md 
td qud trinh hdp phy chdt tan tir mdi trudng Idng. 
Phuang trinh ddng nhiet hap phy Langmuir cd dang: 

Q = 
\ + bxC 

f 
Trong dd: 
Qmax'. Dung lugng hap phy cue dgi tren bl mat don 
ldp (mg/g). 
q: Dung lugng hap phy (mg/g). 
b: Hang sd dang nhiet (dm /mg). 
Cf. Ndng do asen cdn Igi trong dung dich (mg/l). 
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3. KET QUA vA T H A O LUAN = 4, nhigt dg tgo gel 80°C, ty le moi kim .• "'VA la 
1/3, nung d 550°C trong 2 gid. Ket qud duoc chi ra d 

Oxit hdn hgp Fe203-Mn203 cd cau true nano vdi hinh 1 vd 2. 
dign tich bl mgt rieng 68,5 mVg dugc dilu che d pFI 

2 -Tha (« - S c « l » arEMENB nsnpipi , X-n«.rf L«b., H.noi BI-Oet-zaaB 1'' *»" 

r* 
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J3-U»»*>4 - K«20il n*n«lMa »->r, mi,: l.GIOCi'i./. 
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Hinh 2: Anh SEM cua mdu nung d 550°C 

Hap phu asen tren oxit hon hgp Fe203-Mn20j cau 
true nano 

Trong cdc thi nghigm hap phy dugc tien hdnh 
nhu sau: 100 ml dung djch nong dg asen tir 1 mg/l 
den 120 mg/l pha tir dung djch asen chudn dugc 
khuay lien tyc vdi 0,05 g oxit hdn hgp Fe203-Mn203 
tren may khudy tir. Sau thdi gian qud trinh hap phy 
dgt can bdng, lay mdu de xdc djnh ndng dg asen 
bdng phuang phdp hdp thy ng-uyen tir (AAS) [7]. 
Cdc ket qua thuc nghiem dugc chi ra d bdng 1. Cdc 
hdng sd dang nhiet cua qud trinh hdp phy asen tren 
vat lieu oxit hdn hgp Fe203-Mn203 cau triic nano 
dugc xdc djnh tir ket qud hoi qui cdc so ligu thuc 
nghiem tren phan mIm tinh todn Table Curve. 
Dudng hdp phy theo phuang trinh Langmuir dugc 
thinh bay d hinh 3 vd 4. 

Hap phy As(III), As(V) bdng oxit hdn hop 
Fe203-Mn203 cd cau true nano dugc md td khd tdt 
bdng md hinh hap phy dang nhiet Langmuir vdi he 
sd hoi qui tuong irng Id 99,91% ddi vdi As(III); 
99,88%) ddi vdi As(V). Theo ket qua hdi qui cdc so 
ligu thgc nghigm tren phan mem tinh todn Table 
Curve tdi trgng hap phu cue dgi ddi vdi As(III) la 
41,2 mg/g; ddi vdi As(V) Id 48,02 mg/g. 

Hap phu Fe^*, Mn^^ tren oxit hon hop Fe203-
Mn203 cau triic nano 

Cdc thi nghiem dugc tiln hdnh tuong tu nhu doi 
vdi asen. Ndng dg sat, mangan dugc thay doi tir 1 
mg/I din 200 mg/l. Ham lugng sdt, mangan dugc 
xdc djnh ,bdng phuang phdp so mau d budc sdng X = 
510nmvaX = 525nm[7]. 
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Cdc kit qud ddnh gid khd ndng hap phu Fe^ ,̂ dua ra trong bdng 2 vd hinh 5 vd 6. 
Mn^* bdng phuang trinh ddng nhigt Langmuir dugc 

Bdng T. Dung lugng hdp phy As(III) vd As(V) ciia oxit hdn hgp Fe203-Mn203 cau true nano 

Ndng dg As''̂  Aŝ ^ 
ban dau Cj, mg/I 

1 
5 
10 
20 
40 
60 
80 
100 
120 

Ndng dg Aŝ ^ cdn 
Igi Cf, mg/l 

0,69 
2,2 
4,63 
10,02 
24,06 
40,94 
59,81 
79,45 
99,43 

Dung lugng hap 
phy Aŝ ^ q, mg/g 

0,62 
5,6 

10,74 
19,96 
31,88 
38,12 
40,38 
41,1 
41,14 

Nong dg As^^cdn 
Igi Cf, mg/l 

0,75 
2,15 
4,35 
9,25 

21,65 
38,07 
56,73 
76,15 
96,1 

Dung lugng hap 
phy As'^q, mg/g 

0,5 
5,7 
11,3 
21,5 
36,7 

43,86 
46,54 
47,7 
47,8 

q 
(m

g/
g)

 
ph

u 
lu

on
g 

ha
'p

 
D

un
g 

45 

40-

35 

30-

25-

20 

15-

10-

5-

n 
c 

Dirdng ddng nhi£t hfl'p phu ding nhiSt langmuir 
q=Qmax.b.Cf/(l+b.CO 

r^2=0.99912906 DF Adj r"2=0.99883875 FitSldEn=0.51995672 Fslal=8030.3075 
Qmax=41.20 
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Hinh 3: Dudng ddng nhiet hdp phu As(III) ciia oxit hdn hgp Fe203-Mn203 cau triic nano 

Ducmg hafp phu ding nhifit langmuir 
q=Qmax.b.Cf/(l-l-b.CO 

r'^2=0.99868498 DF Adj r^2=0.99824664 FllStdErr=0.75266027 Fstat=53l6.1l49 
Qmax =48.02 

b=0.06 

40 60 
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Hinh 4: Dudng ddng nhiet hap phu As(V) ciia oxit hdn hgp Fe203-Mn203 cdu true nano 
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Bdng 2: Dung lugng hap phy Fe(III) vd Mn(ir) ciia oxit hon hgp Fe203-Mn203 cdu true n 

Nong dg Fe^\ Mn̂ "" 
ban dau C|, mg/I 

1 

10 

20 

40 

80 

100 

150 

200 

Nong dg Fe^^ 
cdn Igi Cf, mg/l 

0,42 

2,80 

7,82 

14,03 

38,70 

55,79 

94,70 

144,10 

Dung lugng hap 
phy Fê "̂  q, mg/g 

1,16 

11,10 

29,10 

.52,20 

82,60 

94,30 

110,60 

111,80 

Nong dg Mn '̂̂ cdn 
Igi Cf, mg/I 

0,47 

4,14 

8,49 

25,70 

43,40 

57,30 

99,80 

147,07 

Dung lugng hap 
phy Mn^^q, mg/g 

1,06 

11,72 

23,04 

49,70 

73,20 

86,01 

98,04 

98,71 

Du6ng ha'p phu ding nhiei langmuir 
q=Qmax.b.Cf/(l-t-b.CO 

r^2=0,99504973 DF Adj r^2=0.99306963 FiiSldEiT=3.37l7l 13 F8lal= 1206.0561 
Qm.ix=lll.04 

b=0.04 
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Hinh 5: Dudng ddng nhigt hap phy Fe(lll) cua oxit hon hgp Fe203-Mn203 cau true nano 

Duong dang nhifit hdp phu langmuir 
q=Qmax.^).Cf/(l-^b.CO 

r''2=0.9922595: DP Adj r«2=0.98916332 FilSldEiT=3.79175l6 Fslal=769.14526 
Qmax=98.09 

b=0.06 
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Hinh 6: Dudng ddng nhiet hap phu Mn(II) cua oxit hdn hgp FeaOj-MnjOa cau true nano 
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3-H J+ Hap phy Fe , Mn bang oxit hdn hgp Fe203-
Mn203 cd cdu true nano dugc md td khd tdt bang md 
hinh hdp phu dang nhigt Langmuir vdi he sd hdi qui 
tuong iirng Id 99,50% doi vdi Fe(III); 99,212% ddi vdi 
Mn(ll). Theo ket qud hdi qui cdc sd lieu thuc nghigm 
tren phdn mem tinh todn Table Curve tdi trgng hap 
phy cue dgi ddi vdi Fe^^ Id 111,02 mg/g; ddi vdi 
Mn^^ Id 98,09 mg/g. 

4. KET LUAN 

Da sir dyng oxit hdn hgp Fe203-Mn203 cd cau 
true nano de hdp phy ddng thdi As(IIl); As(V), 
Fe(IIl) vd Mn(Il) theo md hinh hdp phy dang nhigt 
Langmuir vd xdc djnh dugc tdi trgng hdp phy cgc 
dgi cua oxit hdn hgp Fe203-Mn203 cd cdu true nano 
doi vdi As(lll) Id 41,20 mg/g; ddi vdi As(V) Id 48,02 
mg/g; doi vdi Fe(lII) Id 111,04 mg/g vd doi vdi 
Mn(II) Id 98,08 mg/g. 
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