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Abstract

To used nanosized Lal ¢Oy Tor adsorbing ron. mangancese and arsemic irom aqueous solution. The resulis showed

that nanosized of Tal¢O) have absorbing abihiy for

AS (.
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lanumuu The adsorption capacity of Lat ¢O . nanosized are 509 my ¢ for As (Il 600 4 ma e for As (Vi 11592
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. MO DAU

Nhing nghien cuu uan dav cho thav vi¢e ché tao
ung dung cac hop chat chia oxit dat hiém de hap
phu Sal. mangan va asen ngay cang duoc nhiéu nha
Khoa hoc trong va ngoar nuoc quan tam [1. 2].Trong
bai bao nav su dung LaFeO- kich thuoc nanomet de

hép phu dong thot Fe ol Mn (1. As (11 va
As £\ ) trong moy truong nuoc.
2 THUC NGHIENT
2.1. Hoa chat, dung cu

Dung dich Mn(NOo-0 FerNO L LagNOq
A~ (HD As oV NHLOH.D axit mine TINO
Hidropeoxit H-O- 309 polsvinyl ancol (P A\,

dung dich NaOH deu co do sach phan tich

Coc chiu nhict 100 ml. 200 ml. S00 ml. binh
dinh muc 23 ml. 100 ml 230 ml. 300 ml 1000 ml.
pipel. may khuay tu. may so mau. chen nung. i say .

to nung.
2.2. Phuong phap nghién cau.

Xac dinh ham luong mangan va sat trong cac
mau thi nghiem bang phuong phap so mau trén mas
Novaspac Il (Anh).

Xac dinh ham luong asen trone cac mau thi
nghiem bang phuong phap quang pho hip thuy
nguven tw (AAS)  wén mav S4800 cua hane
Shimadzu (Nhat Ban). )

Nac dinh none do La™™ bang phuomg phap chuan
do o chr thy asenazo Ty

DPanh gia kha nang hap phu cua LaFeO: kich
thuoe nanomet theo mo hinh dang nhiet hap phu
Langmuir,

Buong hap phu dang nhidt Langmuir duoc ap
dung thanh cong vao nhieu qua trinh hap phu cac
chat o nhiém va su dune rong rai nhat trong viee mo
@ qua winh hap phu chit an w moi trirong long.

Phuong trinh dang nhiet hap phu Langmuir co dang:
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Trong do.

Quae: Dung luonge h[ip phu cac dar uen be ma
don fop cmyg g

- Duny luong hap phu (mye ¢

b Han” so dang nhigt tdm rmg):

CyNong do conlat ome ).

ARETOUANA THAO LU AN

Trong cong bo trude da nghién cau: “Tong hop
LaFeO. kich thude nanomet biang phuong phap dot
chay gel”™ [2] va tim duoc diéu kién 101 wu dé ong
hop LaFeO. don pha. co kich thude nanomet: Ty [¢
La Fe PVA 1a 1/1/3: nhiét do tao gel 80°C: pH =+
nhigt do nung o 300°C trong 2 ¢io. Két gua duoc ch
ra o hinh T va 2. ’

Pho nhiéu xa cho biét pha tao thanh la LaFeOs
va phuong phap BET cho biét dién tich bé mat riéng
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cua LaFeO; 1a 39,70 m /g, hap phu, dnh hudng cua céc cation, anion di kem, ...

Dé danh gia kha nang hap phu cia vat liéu nao Trong bai bio nay tap chung nghién cau khio sat
do 6 nhicu yéu td can phai nghi¢n ctru khao sat nhu  thoi Elall dat can ban<y hap phu va dung luong hap
thoi gian dat can bang: hap phu, anh hudng ciia ndng  phu Fe''. Mn®' As’ va As’ cua vat licu LalcQO;
do chat bi hap phu, anh huong cua pH méi truong  kich thuoc nanomet.
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Hinh 2: Anh SEM cla LaFeO;

[Tinh 1. Pho nhiéu xa tia X cta LaFeO,

3.1. Hip phu As cia vat liéu LaFeO; kich thuée 0,05 2 mau vao binh tam giac 250 ml, 100 ml dung

nanomet dich asen c6 nong dé 1 mg ldy mau theo thoi gian
Khi dat dén can bang. K¢t qua duogc chira ¢ bang 1.
3.1 Xac dinh thoi gicn dat cdn bang hdap phu Qua bang 1 thay ring thoi gian dat cén bang hép

phu cua vat liéu LaFeO; cau trac nano dbi véi asen
Xac dinh thoi gian dat can bang hap phu: can  la 120 phat.

Bang 1: Thoi gian dat can bang hap phu cua LaFeO; kich thude nanomet déi voi As

Thot gian, min 30 60 90 120 150
Nong d6 asen con lai, mg/l 0.85 0,65 0,15 0,10 0.10

3.1.2. Ddnh gici kha nang hép phu asen theo mé hinh  asen tir 1 mg/l dén 200 mg/I pha tir dung dich asen
ding nhiét hép phu Langmuir chuan duoc khuay lién tuc voi 0,05 g mau trén may

Trong cac thi nghiém danh gia kha nang hap phu  khuay tir. Sau 2 gio lay mau xac dmh nong do asen
duoc tién hanh nhu sau: 100 ml dung dich n6ng do con lai. Cac két qua chi ra ¢ bang 2.

Buang 2: Dung lugng hép phu As (IH) va As (V) cua vat liéu LaFeO; kich thudc nanomet

Néng do As* va X N . N s .
Asban da Nong d6 As™ con Dung luong hap Nong do As” con | Dung lugng hap phu
> bandau lai Cy, my/I phu As’ q, mg/g lai C, mg/l As’7q, mg/g
C;, mg/I
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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Céc hang so dang nhict cua

dinh tir két qua hoi qui cic so licu thue ng
hinh 3 va 4.

Nghién ciru che tao va g dung ...

qua trinh hép phu asen trén vat licu LaFeO. kich thudc nanomet dugc xac

hiém trén phan mém tinh toan Table Curve. Keét qua duoc chira o

Duone dang nhi¢t hap phu Jangmuir
q = Qmax.h.Cl/cl+heh
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Hinh 3. Buong dang nhiét hap phu As(I1l) cua LaFe(O)  kich thude nanomet

Duong dang nhiet hap phu langmuir
g = QOman.h.Ctaf+h.Cr
22000 fdhrsl AAN292E FansesT 3
Qmuan =60 74
h=0049
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Hinh 4: Duong dang nhiét hap phu

Héap phu As (I11) va As (V) bang vat liéu LaFeO-
kich thudc nanomet dwoc mé ta kha tot bang mo
hinh dang nhiét hap phu langmuir vai hé sé hoi qui
tuong wng la 99.69 doi véi As (111): 99.397 doi voi
As (V). Theo két qua hoi qui cac $6 lieu thuc nghiém
trén phan mém Table Curve tai trong hap phu cuc
dai d6i vai As (11I) 1a 55.09 mg/g: dbi véi As (V) la
60,74 mg/g.

AstV) cua LaFeOs kich thudc nanomet

3.2. Hap phu Fe' ciia vat liéu LaFeOs kich thwéc
nanomet

Cac thi nghiém duoc tién hanh tuong tu nhu doi
voi asen. Xac dinh thoi gian dat can bang hap phu va
danh gia kha nang hap phu theo md hinh dang nhiét
hap phu langmuir. Ham luong sat dugc xac dinh
bang phuong phap so mau o budc séong 7. = 510 nm.
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3.2.1. Xac dinh thoi gian dat cén bang hap phu

Xac dinh thoi gian dat can bang hap phu: can
0.05 ¢ mau vao binh tam giac 230 ml. 100 ml dung

dich sat c6 néng do | mg | lav mau theo thoi gian
thay doi tw 15 dén 90 phut. Két qua duoc dua ra o

bang 3.
Qua két qua bang 3 thay rang su hap phu sat (111)
bang vat liéu LaFeO: kich thudce nanomet thoi gian

Lurre Minh Dai vea cong sur
dat can bang hap phu la 60 phut

3.2.2. Danh gia kha nang hdp phu sat theo mo hinh
dang nhiet hap phu Langmuir

Can 0.05 ¢ miu vao binh tam gidc 250 ml cho
100 ml mau chia dung dich sat ¢6 nong do xdc dinh.
Khuay trong Th. sau d6 xac dinh nong do sat con lai.
K&t qua duoe dua ra o bang 4.

Bang 3: Thoi gian dat can bang hap phu Fe (I11) cua LalcO: kich thude nanomet

33 o) 75 ()

Thot gian. min \ | 5
!

Nong do Fe™ con lai. mg |

0.27 015 0.4 (.14

Bang 4: Dung lugng hap phu Fe (I11) cua LaFeO: kich thude nanomet

. Nongdo Fe' bandau C.me |

Nong do Fe' con lai Comg-d

Dung luong hap phu Fe' q. mgrg

.02 0.14 1.72
12.96 B 6.12 ‘ 13.68
230" 12,11 | 26.32
2.6 - 2607 52.4%
103.24 38,12 90.24
156.3 102.43 108.14
198.76 142.58 11236
253.07 196.68 112.78

Cac hang sd dang nhiét cu.. gua trinh hap phu sat trén vat liéu LaFeO: kich thuéc nanomet (tuong tu

nhu cua asen). Két qua duoc dua ra o hinh 3.

Puong dang nhiét hap phu Langmuir

g=Qmax.b.Cf/tb+Cf)
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Hinh 3: Buong dang nhiét hap phu Fe'™ cua LaFeO: kich thudc nanomet

Hép phu Fe' biang vat liéu LaFeO; kich thudc
nanomet duoc moé ta kha tét bang méd hinh dang

nhiét hap phu langmuir véi hé sé hoi qui tuong
twong ung la 99.76° do1 vo1 Fe™ Theo két qua hoi
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qui cac so liéu thyc nghiém trén phan mem Table
Curve tai trong hap phu cuc dai doi voi Fe' Ta
[15.92 mgse.

vat licu LalFeQO; kich

3.3. Hip phu Mn’" cua

thudc nanomet

Cac thi nghicm dugce tuén hanh wong - nhu do
vor asen. Xae dinh thor gian dat can bang hap phu va
danh gia kha nang hap phu thco mo hinh dang nhict

Bang 3 Thot gian dat can bang hap pht

|5

0.75

© Thoi gian. min

Nong dé Mn’ u)n lal. mg |

Tuong wr nhur s hap Yhu sat thoi gian dat can
P
bang hap phumangan bang vit Licu LakeO. kich

thuoc nanomet [a 60 phut. T . ] e l
| Nong do Mn- Nong do ' Dung lugng
X320 Danle eia kha nang hap phomangan theo o | ] ddul ¢ I 42t Ilal Ly M h?Ap phu/
. _ .. : . 4 ) B
hinl dang nhict hap phu Langnuir S, S . 1 i N 9 Mee
' 1.07 0.16 > [.20
“a - = . . “ . - ! - =" = F -
Can 0.05 ¢ mau vao binh tam giac 250 ml cho | [1.54 328 12,52
tO0 ml mau chua dung dich mangan ¢6 nong do 25 ()9 11.19 - 27K
g ng L L =
thay doi w1 mg 1 den 250 me |, khuay trong 30 6.0 A= 3% 38,08
phut. sau do xac dinh nonv do mangan con lai. Két T ——— -
qua duoc dua ra o bang 6. — i L7 .80
Cac hang sé dang nhiét cua qua trinh hap phu | 13317 : 114.7% 767N
mangan ban0 vat lieu LaFeO: kich thudc nanomet 202,43 64,04 76.82 |
(tuong tu nhu cua asen). Két qua dugc dua ra o 250560 TN 76.83

hinh 6.

Buong dang nhiet
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Nghién ciru ¢hé tao va ung dung...

I]flp phu Langmuir. Ham lugng mangan duoc xac dinh
biang phuong phap so mau o bude séng A = 525 nm.

330 Nac dinh thoi gian dat can /)c;mg /7d’/) phu

Xac dinh thor gian dat can bang hap phu: cén
0.05 ¢ mau vao binh tam giac 250 ml. 100 ml dung
dich mangan ¢o nong do 1 mg/l 1y méu theo thoi
gian thay dor w15 phuat dén 90 phat. Két qua duoc
dua ra o bang 5.

u Mn (1) cua LakFcO), kich thude nanomet

[ 75
016

60)
! 0.17
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L 0.54
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0,16

Bang 6: Dung luong h{'lp phu Mn(Il) cua LaFeO;
kich thuoce nanomet

hap phu langmuir
Claeb+CTy

FaSdBrr=2 1106812 faas=s
NN
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P phu g (mg/e)
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10y

150

Hap phu Mn™"

nanomet dugc mo ta kha tdt bang mé hinh dang

Nong do magan

Hinh 6: Duong dang nhiét hap phu

bang vat licu LaFeO, kich thuoc

con I " CI (tmg/l)

Mn’~ cua LaFeQO:; kich thudc nanomet

nhiét hap phu Langmuir voi hé sé hdi qui tuong
tuong Ung 1a 99.38%. Theo két qua hdi qui cac so
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liéu thuc nghiém trén phén mém Table Curve tai
trong hap phu cuc dai doi véi Mn™ 1a 78.08 mg/g.

4. KET LUAN

' ba khao sat thoi gian dat can béng hép phu asen.
sat, mangan cua vat liéu LaFeO; kich thudc nanomet
(< 50 nm) v6i dién tich bé mat riéng 39.70 m™rg. Tho
gian dat can bang hap phu déi véi asen la 120 phut.
doi voi sdt la 60 phuat va doi voi mangan la 60 phut.

ba Gng dung vat liéu LaFeO: kich thudc
nanomet dé hap phu dong thai As (11D: As (V). Fe
(Il1) va Mn (1) theo mé hinh hap phu dang nhiét
Langmuir va xac dinh duoc i trong hﬁp phu cuc
dai cua vat liéu LaFeO, co kich thudc nanomet doi
voi As (111 1a 3509 my g0 doi vai As (V) 1a 60.74
mg/g: d6i voi Fe (111 1a 115,92 mg'g va déivoi Mn
(1) 1a 78.08 mg-¢.
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