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.Abstract 

To used nanosi/cd Lai c(); for atlsorbing iron, manganese and arsenic Irom aqueous solution. The results showed 
that nanosi/cd o\' 1 al cO have absorbing abiliiv lor .AS (HI). AS ( \ ) . I c (III). \ln (11) according lo isothermar mode 
langmuir. The adsorption capacilv of Lai eO, nanosi/ei.1 are 55.0') mg g Ibr .As (Hi): 60 4 mg g for .AN (\); 115.92 
mu ii for I e (llli: Ŝ.O.s mo - for \1n (II). 

1. MODAL 

Nhirng nghien ciru gan dav cho thav \ iec che tat) 
irng dung cac hgp chat chii'a oxil dat hiem de hap 
phu sat. mangan va asen ngav cang dugc nhieu nha 
khoa hgc trong va ngoai nuoc quan tam [1, 2].Trong 
bai bao nay su dung LaFeO-. kich thudc nanomet de 
hap phu ddng thoi Fe (III). Mn (II). .As (III) va 
.As (\ ) trong mdi truong nudc 

2, THLC \ G H I E . \ 1 

2.1. Hoa chat, dung cu 

Dung dich Mn(N(););. Fc(N(),i;. La(N(),);. 
AN (111). As ( \ ) . NH4OH. axit nunc I INC. 
Hidrdpeoxit H:(); 30",,. polvvinvl ancol ( P \ A ) . 
dung dich NaC3H dcii co do sach phan tich 

Cdc chiu nhict iOd ml. 200 ml. 5()(i ml. binh 
dinh muc 25 ml. lOd ml. 250 ml. 500 ml. 1000 ml. 
pipet. mav khuav' tu. mav so mau. chen nung. tu sav. 
Id nung. 

2.2. Phuong phap nghien ciiu. 

Xac djnh ham lugng mangan va sat trong cac 
mau thi nghiem bang phirong phap so mau tren mav 
Novaspac II (Anh). 

Xac dinh ham lugng asen trong cac mau thi 
nghiem bang phuong phap quang phd hap thu 
nguyen tu (AAS) tren mav S4800 cua hang 
Shimadzu (Nhat Ban). 

Xac dinh nong do La''" bang phmmg phap chuan 
do vdl chl tbi ascna/i> (III). 

Danh gia kha nang hap phu cua LaFc()-. kich 
thudc nanomet theo md hinh dang nhiet hap phu 
Langmuir. 

Ducmg hap phu dang nhiet Langmuir duoc ap 
dung thanh cong vao nhieu qua trinh hap phu cac 
chat d nhiem va su dung rdng rai nbat trong viec mo 
ta qua tnnh hap phu chat tan tu mdi trirdng long. 
Phuong trinh dang nhiet hap phu Langmuir co dang: 

( ; •h C 
d'= 

\'h: C 

Trctng do. 
0,„;„: Dung lugng hap phu cac dai tren be mat 

do'n lop (iiig g); 
q. Dung lugng hap phu (mg g); 
b: Hang sd dang nhiet (dm /mg): 
Ci: Ndng dd coil lai inig 1). 

3. KLTOl A \ A THAO LL.AN 

Trong cdng bd trudc da nghien ciru: ""Tdng hop 
LaFcO, kich thudc nanomet bang phuong phap dot 
chav gel" [2] va tim dirtic dieu kien tdi uu de long 
hgp LaFcC), don pha, cd kich thudc nanomet: Tv le 
La Fc P\ A la 1/1/3; nhiet do tao gel 8 0 T ; pH = 4: 
nhiet do nung o 500'C' trong 2 gid. Ket qua dugc chi 
ra CT hinh 1 va 2. 

Phd nhieu xa cho biet pha tao thanh la LaFeOj 
V a phuang phap BET cbo biet dien tich b^ mat rieng 
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ciia LaPeO.-! ia 39,70 m7g. hap phu, anh hudng ciia cac cation, anion di kem,.... 
De danh gia kha nang hap phu ciia vat lieu nao Trong bai bao nay tap chung nghien ciiu khao sat 

do cd nhieu yeu td can phai nghien ciru khao sat nhu thdi gian dat can bang hap phu va dung lugng hap 
thdi gian dat can bang hap phij, anh hudng ciia nong phu Fe'7 Mn"', As'* va As^' ciia vat lieu LaFcOs 
do chat bj hap phu, anh hudng ciia pH mdi trirdng kich thudc nanomet. 
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/////// /. Phd nhieu xa tia X ciia LaFeOi 

3.1. Hap phu As cua vat lieu LaFcOi kich thiroc 
nanomet 

3.1.1. Xdc dinh thai gian dgt cdn bdng hdp phu 

Xac dinh thai gian dat can bang hap phu: can 

Bdng 1: Thdi gian dat can bang hap phu ciia LaFeO.̂  kich thudc nanomet ddi vdi As 

Hinh 2: Anh SEM cua LaFeO^ 

0,05 g mau vao binh tam giac 250 ml, 100 ml dung 
dich asen cd ndng do I mg lay mau theo thdi gian 
khi dat den can bang. Ket qua dugc chi ra d bang 1. 

Qua bang 1 thay rang thai gian dat can bang hap 
phij ciia vat lieu LaFe03 cau triic nano ddi vdi asen 
la 120 phiit. 

Thdi gian, min 

Ndng do asen cdn lai, mg/l 

30 

0,85 

60 

0,65 

90 

0,15 

120 

0,10 

150 

0,10 

3.7.2. Ddnh gid khd ndng hdp phu asen theo md hinh asen tir 1 mg/I den 200 mg/l pha tir dung djch asen 
ddng nhiet hdp phu Langmuir chuan dugc khuay lien tuc vdi 0,05 g mau tren may 

Trong cac thi nghiem danh gia kha nang hap phu khuay tir. Sau 2 gid lay mau xac djnh ndng do asen 
du'o'c tien hanh nhu sau: 100 ml dung djch ndng do cdn lai. Cac ket qua chi ra d bang 2. 

Bang 2: Dung lugng hap phu As (III) va As (V) cua vat lieu LaFeOj kich thudc nanomet 

Ndng dp As"'* va 
As "ban dau 

Cj, mg/l 

1,05 

10,01 

25,08 

50,10 

100,03 

150,12 

200,05 

Ndng do As * cdn 
lai C|, mg/l 

0,54 

4,72 

12,26 

29,67 

73,83 

122,22 

172,21 

Dung lugng hap 
phu Aŝ * q, mg/g 

1,09 

10,51 

25,55 

40,77 

52,34 

55,58 

55,61 

Ndng do Aŝ '̂ cdn 
lai Cf, mg/l 

0,45 

4,15 

11,05 

28,04 

71,25 

119,3 

169,25 

Dung lugng hap phi,i 
As^^q, mg/g 

L12 

11,73 

27,97 

43,92 

57,52 

61,47 

61,59 
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Cac hang so dang nhicl cua qua trinh hap phu asen tren vat lieu LaFeO, kich thudc nanomet dugc xac 
dinh tir kk qua hdi qui cac sd lieu thuc nghiem ircn phiin mĉ m tinh loan Table Curve. Ket qua dugc chi ra a 
hinh 3 va 4, 

- 411-

Dirniit^ dang nhiel hap phu l angmui r 

c| = gnuix,li.( ' l/i l + l'Cli 
i-'-2=ll'ii,s4S^I,. 1)1 ,\,l| i'>(i'»».'i:'ii>i| I iiSi.ll ir=l (".'iKi'^i I-I,II Mix..';2'-r 

0,1,; i \- '^ '^ II'' 

h - I M i l " 

-411 .::. 

— : i iH 

• .^0 — 

10 - 10 

NoiTj do con kii Ct (ma/li 

l > i i 

Hinh 3: Dudng dang nhiet bap phu As(III) cua LaFc() kich thudc nanomet 

Dudng dang nhiet hap phu langmuir 
q = Qin.i\.h.Cf'i l+h.Cl'i 

,';=i|i)9fiy(irr- DF.Vdn 2=11 >,'i!^r->s, i-iisidl.n=l wis:'-);- \--.\M-t'"'-f^:-y' 
Qmax = Ai i"4 

(1 = 0,14^, 

-./. » , ) -

-1(1 

S,i Kill 

Xoiii; do ,-V̂  IV) ctiii l.ii Ct' ima/li 
l.-̂ n 

Hinh 4: Dudng dang nhiel hap phu As( V) cua LaFeO? kich thudc nanomet 

Hap phu As (III) va As (V) bang vat lieu LaFeO_; 
kich thudc nanomet dugc md ta kha tdt bang md 
hinh dang nhiet hap phu langmuir v di he sd hdi qui 
tuong U'ng la 99.69 ddi vdi As (111); 99,397 ddi vdi 
As (V). Theo ket qua hdi qui cac sd lieu thuc nghiem 
tren phan mem Table Curve tai trgng hap phu cue 
dai ddi vdi As (111) la 55,09 mg/g; ddi vdi As (V) la 
60,74 mg/g. 

3.2. Hap phu Fe' ciia vat lieu LaFeO? kich thuo'c 
nanomet 

Cac thi nghiem dugc tien hanh tuong tu nhu ddi 
vdi asen. Xac dinh thdi gian dat can bang hap phii va 
danh gia kha nang hap phii theo md hinh dang nhiet 
hap phu langmuir. Ham lugng sat dugc xac dinh 
bang phuong phap so mau o budc sdng A = 510 nm. 
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3.2.1. Xdc dinh thdi gian dgt cdn bdng hdp phu dat can bang hap phu la 60 phiit 

Xac dinh thdi gian dat can bang hap phu: can 3.2.2. Ddnh gid kha ndng hdp phu sdt theo md hinh 
0,05 g inau vao binh tam giac 250 ml, 100 ml dung ddng nhiet hdp phu Langmuir 
dich sat cd ndng do 1 mg I lav mau theo thdi gian 
thay ddi tir 15 den 90 phiit. Ket qua dugc dua ra o Can 0.05 g mau viio binb tam giac 250 ml cho 
bang 3. 100 ml mau chii'a dung dich sat cd ndng do xac dhih. 

Qua ket qua bang 3 thiiv rang sir hap phu siit (III) khuav trong Ih. sau dd xac dinh ndng dg sat cdn lai. 
bang vat lieu LaFeO-. kich thirdc nanomet thdi man K-̂ -'t (-P'̂ ' dugc dua ra o bang 4. 

Bang 3: Thdi gian dai can bang hap phu Fe (III) cua LaFcO; kich thudc nanomet 

' ' I ' l 
Thdi sian. min i 15 30 ' 4^ dO 75 

Ndnsz do Fe" ccm lai, nm 1 0,72 0,52 , 0,27 i 0.15 0,14 

90 

0,14 

Bang 4: Dung lugng hap phu Fe (III) cua LaFeO; kich thudc nanomet 

1 Ndng dd Fe' ban dau C, 

1.02 

12.96 

25.2" 

mg 1 Ndng do Fc' cdn lai C, 

0.14 

6.12 

12,11 

mg 1 Dung lugng hap phu Fe' q, mg'g 

1,72 

13,68 

26,32 

253.0' 

52.26 

103.24 

156.5 

198.76 

26,02 

58,12 

102.43 

142.58 

52.48 

90,24 

108,14 

112.36 

196,68 112.78 

cac hang sd dang nhiet CLL, qua trinh hap phu sat tren vat lieu LaFeO,; kich thudc nanomet (tuong tu 
nhu cua asen). Ket qua dugc dua ra o hinh 5. 

Duong dang nhiet hap phu Langmuir 
q=bmax.b.Cf/(b+Cfi 

r'2=0.9>-i7fi| IW DF ,Adi r';=oyM.^X2,W'i FilSldErr=:.''li446y.^ Fsiai=|ll44..iyx" 
Omu\=ll.^.y: 

c-(l.():4 

I-Kill 

K̂ n 

' • • ' ^ 

„ / 
(1 .S,l 111,1 

Nona do .sat con lai Cf (mg/l) 
1.̂ 11 

L, 
2(111 

Hinh 5: Dudng dang nhiet hap phu Fe' cua LaFeOi kich thudc nanomet 

Hap phu Fe" bang vat lieu LaFeOj kich thudc nhiet hap phu langmuir vdi he sd hdi qui tuong 
nanomet dugc md ta kha tdt bang md hinh dang tuong ii'ng la 99.76°,) ddi vdi Fe" Theo ket qua hdi 
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qui cac sd lieu thuc nghiem ircn phan mem Tabic hap phu Langmuir. Ham lugng mangan dugc xac djnh 
Curve tai trgng hap phu cue dai doi vdi l c ' lii bang phuang phap so mau d budc sdng ?i == 525 nm. 
115,92 mg/g. 

3.3.1. Ndc' dinh thc'ri gian dgt cdn hdng hdp phu 
3.3. Hap phu Mn""̂  ciia vat lieu LaFcO^ kich 
thudc nanomet Xac dinh thdi gian dat can bang hap phu; can 

0.05 g mini viio binh tam giac 250 ml, 100 ml dung 
C ac thi nghiem dugc ticn hanh luang tir nhu ddi djch mangan cd ndng do 1 mg/l liiv mau theo thdi 

vol asen. Xac dinh thdi gian dat cim biing hap phu va gian lliay ddi ttr 15 phiit den 90 phut. Ket qua dugc 
danh gui kha nang hap phu ihco md hinh diing nhicl dua ra a bang 5. 

TIKVI tlian. min 

Bang 5: Thdi gian ilat can bang hap phu Mn (11) cua LaFcO; kich thudc nanomet 

60 

Ndne dd Mn ' cdn lai. mti 0.75 

30 45 

0.54 0.31 0,17 

75 

0,16 

90 

0,16 

Tuong tu nhu su bap phu siit ihiri gian dai cim 
bang hap pbumangan hiing vai lieu LaFcO, kich 
thudc nanomet la 60 phiil. 

3.1.2. Ddnh gia kha ndng hdp phu mangan theo md 
hinh ddng nhiet hdp phu Langmuir 

C an 0.05 g mau vao binh tam giac 250 ml cbo 
100 ml mau chira dung dich mangan cd ndng do 
thav ddi tii' 1 mg I den 250 mg I. khuay trong 30 
phiit, sau dd xac dinh ndng do mangan cdn lai. Ket 
qua dugc dua ra o' bang 6. 

Cac hang sd dang nhiet cua qua trinh hap phu 
mangan bang vat lieu LaFeO. kich thudc nanomet 
(tuong tu nhu cua asen). Ket qua dugc dua ra a 
hinh 6. 

Bang 6: Dung lugng hap phu Mn(II) cua LaFe03 
kich thirdc nanomet 

Ndng do Mn" 
ban dau C,. 

mg 1 

1,07 
11.54 

25,09 

56.42 

98,67 

153,17 

202.45 

250.56 

! 

,\1 

[ 

Ndng do 
i c o n lai C ,. 

mg 1 

0.16 

:^.28 

11.1 y 

2~,38 

61,27 

1I4.-S 

164.04 

212,16 

Dung lugng 
hap phu 

Mn"^q. mg,'g 

1.20 

12.52 

2^.8 

58,08 

74,80 

"6."S 

76,82 

76.83 

Duonj! dang nhlei hap phu langmuii 
i|=(,),iia\ b C'l/ib+Cli 

i":=ii'jg!,ss::2 DF.\j|i':=ii"s^-(a4! KnsidtiT^.viinosi: IM. , I= ; :4"I^ 

1 - 1 1 ( 1 4 -

•Ml .tJ. 
ZI, 

1-4(1 9-

- M) % 

oL_ 
KKl 

Noiij; do magan cl̂ ll kii Cl' ima/l) 

r2(i £ 

-10 

(I 

Hinh 6: Dudng dang nhiet hap phu Mn"" cua LaFe03 kich thudc nanomet 

Hap phu Mn"̂  bang vat lieu LaFeO., kich thudc nhiet bap phu Langmuir vdi he sd hdi qui tuan^ 
nanomet dugc md ta kha tdt bang md binb dang tuong img la 99,38%. Theo kdt qua hdi qui cac s6 
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lieu thgc nghiem tren p h k m^m Table Curve tai 
trong hap phu cue dai doi vdi Mn"' la 78,08 mg/g. 

4. KET LUAN 

Da khao sat thdi gian dat can bang hap phu asen, 
sat, mangan cua vat lieu LaFeO.̂  kich thudc nanomet 
(< 50 nm) vdi dien tich be mat rieng 39.70 m" g, Thdi 
gian dat can bang hap phu ddi vdi asen la 120 phiit. 
ddi vdi sat la 60 phiit va ddi v di mangan la 60 phiit. 

Da irng dung vat lieu LaFeO;, kich thudc 
nanomet de hap phu ddng thdi As (III); As (V). Fe 
(III) va Mn (II) theo md hinh hap phu dang nhiel 
Langmuir va xac dinh dugc tai trgng hap phu circ 
dai ciia vat lieu LaFeO^ cd kich thudc nanomet ddi 
vdi As (111) la 55.00 mg g; ddi vdi As (V) lii 60,74 
mg/g; ddi vcVi Fe (III) la 115,92 mg g v a ddi v oi Mn 
(II) la 78,08 mgg. 
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