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Abstract

To used nanosized LaFeO; for adsorbing iron, manganese and arsenic from aqueous solution. The results showed
that nanosized of LaFeO; have absorbing ability for AS (III), AS (V), Fe (III), Mn (II) according to isothermar mode
langmuir. The adsorption capacity of LaFeO; nanosized are 55.09 mg/g for As (III); 60.74 mg/g for As (V); 115.92

mg/g for Fe (III); 78.08 mg/g for Mn (II).

1. MO DAU

Nhiing nghién ctru gén day cho théy viéc ché tao
Umg dung cac hop chét chira oxit dat hiém dé hip
phu sit, mangan va asen ngay cang dugc nhiéu nha
khoa hgc trong va ngoai nudc quan tam [1, 2].Trong
bai bao nay sir dung LaFeOs kich thudc nanomet dé
hap phu dong thoi Fe (III), Mn (II), As (III) va
As (V) trong moi trudng nudc.

2. THUC NGHIEM
2.1. Hoa chit, dung cu

Dung dlCh MI’I(NO3)2, Fe(NO3)3, La(NO3)3,
As (II), As (V), NH4;OH, axit nitric HNOs;,
Hidrépeoxit H,0, 30%, polyvinyl ancol (PVA),
dung dich NaOH déu co do sach phan tich

Cbc chju nhiét 100 ml, 200 ml, 500 ml, binh
dinh muc 25 ml, 100 ml, 250 ml, 500 ml, 1000 ml,
pipet, may khudy tir, may so mau, chén nung, ti sdy,
16 nung.

2.2. Phuwong phap nghién ctru.

Xac dinh ham lugng mangan va sit trong cac
mau thi nghiém bang phuong phap so mau trén may
Novaspac Il (Anh).

X4c dinh ham luwong asen trong cidc maiu thi
nghiém bang phuong phap quang phd hip thu
nguyén ti& (AAS) trén may S4800 cuia hang
Shimadzu (Nhét Ban).

Xac dinh ndng do La®* bang phuong phap chuin
do voi chi thi asenazo (I1I).

Panh gia kha ning hap phu ciia LaFeO; kich
thuéc nanomet theo mod hinh dang nhiét hip phu
Langmuir.

Puong hép phu ding nhiét Langmuir dugc ap
dung thanh cong vao nhiéu qué trinh hdp phu céac
chét 6 nhi®m va sir dung rong rdi nhit trong viéc mo
ta qua trinh hap phu chat tan tr moi trudong long.
Phuong trinh déng nhiét hip phu Langmuir ¢6 dang:

q — Qmax Xbxcf
1+ bx C,
Trong do: ) i
Quax: Dung lugng hap phu cac dai trén bé mat
don 16p (mg/g);

q: Dung lugng hip phy (mg/g);
b: Hang s6 dang nhiét (dm’/mg);
Cr: Nong do con lai (mg/1).

3. KET QUA VA THAO LUAN

Trong cong b trude di nghién ctu: “Téng hop
LaFeOs; kich thudc nanomet bang phuong phap dot
chay gel” [2] va tim duoc diéu kién t6i vu dé tong
hop LaFeO; don pha, c6 kich thudc nanomet: Ty 1¢
La/Fe/PVA 1a 1/1/3; nhiét d6 tao gel 80°C; pH = 4;
nhiét d6 nung & 500°C trong 2 gio. Két qua duoc chi
ra ¢ hinh 1 va 2,

Phé nhidu xa cho biét pha tao thanh la LaFeO;
va phuong phap BET cho biét dién tich bé mit riéng
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ctia LaFeOs 1a 39,70 m*/g.

Dé danh gia kha nang hip phu cua vat liéu nao
d6 c6 nhiéu yéu tb can phai nghién ctru khao sat nhu
thoi gian dat can bang hap phu, anh hudng ciia ndng
dd chét bi hép phuy, anh hudéng ctia pH moi truong
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Hinh 1: Phd nhiéu xa tia X ctia LaFeOs

3.1. Hip phu As ciia vét liéu LaFeO; kich thwée
nanomet

3.1.1. Xdc dinh thoi gian dat cdn bang hdp phu

Xac dinh thoi gian dat cAn bing hap phu: can

Luu Minh Pgi va cong sy

hép phu, dnh hudng cua céac cation, anion di kém,....
Trong bai bao nay tap chung nghién ciru khao sat
thoi gian dat can bang hap phu va dung luong hip
phu Fe’", Mn*", As®" va As’" cua vat liéu LaFeOs
kich thudc nanomet.

£00nm

IMS x100k SE(M) 5/28/2009

Hinh 2: Anh SEM clia LaFeO;

0,05 g mau vao binh tam giac 250 ml, 100 ml dung
dich asen c6 nong d6 1 mg lay méau theo thodi gian
khi dat dén cin bang. Két qua duoc chi ra ¢ bang 1.

Qua bang 1 thay rang thoi gian dat can bang hép
phu cua vat li€u LaFeO; cAu tric nano dbi vé&i asen
la 120 phuat.

Bdng I: Thoi gian dat can bang hap phu cua LaFeOs kich thudc nanomet ddi véi As

Thoi gian, min 30

60 90 120 150

Néng d6 asen con lai, mg/1 0,85

0,65 0,15 0,10 0,10

3.1.2. Bdnh gid kha nang hdp phu asen theo mé hinh
ddang nhiét hap phu Langmuir

Trong cac thi nghiém danh gia kha ning hip phu
dugc tién hanh nhu sau: 100 ml dung dich néng do

asen tir 1 mg/l &én 200 mg/l pha tir dung dich asen
chuin dugc khudy lién tuc v6i 0,05 g miu trén may
khudy tir. Sau 2 gio ldy mau xac dinh ndng do asen
con lai. Cac két qua chi ra & bang 2.

Bdng 2: Dung lugng hap phu As (III) va As (V) ciia vét liéu LaFeOj kich thudc nanomet

Néng do As™ va A A A3 A A A A ST A
5 N Nong do As™ con | Dung lugng hap Nong do As’’con | Dung lugng hap phu
As”"ban dau . 3t . o
lai C, mg/1 phu As™ q, mg/g lai C, mg/1 As’'q, mg/g
C;, mg/l
1,05 0,54 1,09 0,45 1,12
10,01 4,72 10,51 4,15 11,73
25,08 12,26 25,55 11,05 27,97
50,10 29,67 40,77 28,04 43,92
100,03 73,83 52,34 71,25 57,52
150,12 122,22 55,58 119,3 61,47
200,05 172,21 55,61 169,25 61,59
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Nghién ciru ché tao va irng dung...

Céc hang s6 dang nhiét ctia qua trinh hap phu asen trén vat liéu LaFeOs kich thudc nanomet duoc xac
dinh tir két qua hoi qui cac so liéu thuc nghiém trén phan mém tinh toan Table Curve. Két qua dugc chira &

hinh 3 va 4.
Puong dang nhiét hap phu langmuir
q = Qmax.b.Cf/(1+bCf)
"2=0.99848546 DF Adj r"2=0.99697091 FitStdErr=1.0694635 Fstat=1318.5297
Qmax=55.09
b=0.047
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Hinh 3: Pudng dang nhiét hip phu As(III) ciia LaFeO; kich thudc nanomet

Puong dang nhiét hap phu langmuir
q = Qmax.b.Cf/(1+b.Cf)
M2=0.99696677 DF Adj 1"2=0.99393354 FitStdErr=1.6682924 Fstat=657.36326
Qmax = 60.74
b =0.049
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Hinh 4: Puong dang nhiét hap phu As(V) ciia LaFeOs kich thudc nanomet

Hap phu As (III) va As (V) bang vat liéu LaFeOs
kich thudc nanomet duge mo ta kha tét bang mo
hinh déng nhiét hp phu langmuir véi hé s hoi qui
turong Gmg 13 99,69 d6i v6i As (IID); 99,397 dbi véi
As (V). Theo két qua hdi qui cac sb liéu thuc nghiém
trén phan mém Table Curve tai trong hdp phu cuc
dai d6i véi As (1) 1a 55,09 mg/g; di voi As (V) la
60,74 mg/g.

3.2. Hap phu Fe*" ciia vat li¢u LaFeOj; kich thuwéc
nanomet

Céc thi nghiém duoc tién hanh twong ty nhu d6i
v6i asen. Xac dinh thoi gian dat can bang hap phu va
danh gia kha niang hap phu theo mé hinh dang nhiét
hép phu langmuir. Him luong sit dugc xac dinh
bang phuong phap so mau ¢ budc song A= 510 nm.
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3.2.1. Xdc dinh thoi gian dat cén bang hdp phu

Xac dinh thoi gian dat cAn bang hap phu: can
0,05 g mau vao binh tam gidc 250 ml, 100 ml dung
dich sit c6 nong d6 1 mg/l iy miu theo thoi gian
thay doi tir 15 dén 90 phut. Két qua duoc dua ra &
bang 3.

Qua két qua bang 3 thdy rang sy hap phu sat (I1I)
béng vat liéu LaFeO; kich thudc nanomet thoi gian

Luu Minh Pai va cong sy
dat can bang hap phu 13 60 phut

3.2.2. Danh gid kha nang hép phy sdt theo mé hinh
dang nhiét hap phu Langmuir

Can 0,05 g mau vao binh tam gidc 250 ml cho
100 ml mau chita dung dich sit c6 néng do xac dinh,
khudy trong 1h, sau d6 xdc dinh néng do sat con lai.
Két qua dugc dua ra ¢ bang 4.

Bdng 3: Thoi gian dat can bang hap phu Fe (IIT) cua LaFeOs kich thudc nanomet

Thoi gian, min 15

30 45 60 75 90

Nf”)ng do Fe** con lai, mg/1 0,72

0,52 0,27 0,15 0,14 0,14

Bdng 4: Dung luong hap phu Fe (III) cia LaFeOs; kich thudc nanomet

Nbng do Fe*" ban dau C;, mg/I Nong d6 Fe’ con lai C, mg/l | Dung lugng hip phu Fe** q, mg/g
1,02 0,14 1,72
12,96 6,12 13,68
25,27 12,11 26,32
52,26 26,02 52,48
103,24 58.12 90,24
156,5 102,43 108,14
198,76 142,58 112,36
253,07 196,68 112,78

Céc hing s6 dang nhiét cua qua trinh hap phu sét trén vat liéu LaFeOs kich thudc nanomet (twong tu

nhu cua asen). Két qua dugc dua ra & hinh 5.
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Hinh 5: Puong dang nhiét hip phu Fe’* cua LaFeOs kich thudc nanomet

Hap phu Fe’ bang vét liéu LaFeOs kich thudc
nanomet dugc moé ta kha tot bang md hinh dang

nhiét hap phu langmuir v6i hé s6 hoi qui tuong
tuong ung 1 99,76% d6i véi Fe’". Theo két qua hoi
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qui cac sb lidu thyc nghiém trén ph?}n mém Table
Curve tai trong hap phu cuc dai dbi voi Fe'™ 1a
115,92 mg/g.

3.3. Hip phu Mn®" cia vét liéu LaFeO; kich
thwoc nanomet

Cac thi nghiém dugc tién hanh twong ty nhu dbi
voi asen. Xdc dinh thoi gian dat can bang hép phu va
danh gid kha nang hap phu theo mé hinh dang nhiét

Nghién ciru ché tao va irng dung...

hép phu Langmuir. Ham lwgng mangan duogc xac dinh
bang phuong phap so mau & budc séng A = 525 nm.

3.3.1. Xdc dinh thoi gian dat can bang hdp phu

Xac dinh thoi gian dat can bang hip phy: can
0,05 g mau vao binh tam gidc 250 ml, 100 ml dung
dich mangan c6 néng d6 1 mg/l ldy miu theo thoi
gian thay doi tir 15 phut dén 90 phat. Két qua dugc
dua ra ¢ bang 5.

Bdng 5: Thoi gian dat can bang hap phu Mn (II) cta LaFeOs kich thudc nanomet

Thoi gian, min 15

30 45 60 75 90

Nong d6 Mn** con lai, mg/l 0,75

0,54 0,31 0,17 0,16 0,16

. Tuong ty nhu sy he"lp‘ phu sit thoi gian dat can
bang hap phumangan bang vat liéu LaFeO; kich
thudc nanomet 1a 60 phut.

qua dugc dua ra ¢ bang 6.

hinh 6.

Bdng 6: Dung luong hip phu Mn(II) ciia LaFeO,
kich thudc nanomet

Nong do Mn** Nong do Dung lugng
, A ) 24+ . z
3.3.2. Danh gid kha nang hap phu mangan theo mo ban da}ll Ci, Mn con/llal Ce thp phy y
hinh dang nhiét hap phu Langmuir mg mg n 9, mg'g
1,07 0,16 1,20
Cén 0,05 g mau vao binh tam giac 250 ml cho 11,54 5,28 12,52
100 ml mau chtra dung dich mangan c6 nong do 25,09 11,19 27.8
tha?f doi tu:’ 1 ’mg/.l denk 250 Amg/l, khua}f tror}g 39 56,42 27.38 58.08
phut, sau d6 xac dinh nong d6 mangan con lai. Két
98,67 61,27 74,80
Cac hé}ng s6 dang nhiét cua qua trinh hap phu 153,17 114,78 76,78
mangan bang vat liéu LaFeOs kich thudc nanomet 202,45 164,04 76,82
(twong tu nhu cua asen). Két qua duoc dua ra & 250,56 212,16 76,83
Pudng ding nhiét hip phu langmuir
q=Qmax.b.Cf/(b+Cf)
r72=0.99388222 DF Adj r22=0.98776443 FitStdErr=3.1106812 Fstat=324.91578
Qmax=78.08
¢=0.045
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Hinh 6: Pudng ding nhiét hip phu Mn?* ctia LaFeOs kich thudc nanomet

Hip phu Mn®" bang vat li¢u LaFeO; kich thudc
nanomet dugc md ta kha tot bang mo hinh dang

nhiét hip phu Langmuir véi hé s6 h?)i qui tuong
tuong Ung 1a 99,38%. Theo két qua hoi qui céac soO
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liéu thgc nghiém trén phﬁn mém Table Curve tai
trong hap phu cuc dai d6i véi Mn*" 1a 78,08 mg/g.

4. KET LUAN

Di khao sat thoi gian dat cAn bang hap phu asen,
sét, mangan cua vat liéu LaFeO; kich thudc nanomet
(< 50 nm) v&i dién tich bé mit riéng 39,70 m*/g. Thoi
gian dat cAn bang hip phu ddi véi asen 1a 120 phat,
dbi vai sat 1a 60 phut va d6i voi mangan 1a 60 phut.

ba ung dung vat ligu LaFeO; kich thudc
nanomet dé hip phu dong thoi As (III); As (V), Fe
(III) va Mn (II) theo md hinh hdp phy ding nhiét
Langmuir va xac dinh duogc tai trong hép phu cuc
dai cua vat liéu LaFeOs ¢6 kich thudc nanomet dbi
v6i As (I11) 1a 55,09 mg/g; dbi v6i As (V) 1a 60,74
mg/g; dbi voi Fe (1) 1a 115,92 mg/g va dbi voi Mn
(1) 1a 78,08 mg/g.
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