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Abstract

The nanostructure mixed oxides powder CeO,~Al,O; has been synthesized by the combustion of gel from
Polyvinyl Alcohol (PVA) as polymer basic and mixture metal nitrate. The optimum conditions of synthesis method:
(Ce™+APY/PVA molar ratio = 1/3, Ce*"/AI** molar ratio = 1/1, pH = 4, gel formation temperature at 80°C. The
phosphate ion sorption of nanostructured CeO,-Al,O3 mixed oxides was presented in this paper. The results showed that
the optimized conditions for obtaining the maximum adsorption capacity are: pH ~ 7-9, adsorption equilibrium time of
1h, CeO,/Al,05; molar ratio of 1/1, calcination temperature of 500 °C, the maximum adsorption capacity, Qmax of 125.42

mg/g with regression coefficient of 0.997 were found.
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1. GIOI THIEU

Phét pho 1a nguyén t4 thiét yéu cua sy séng. Do
c6 tac dong hoa hoc cao voi oxi don chét va trong
hop chat nén phét pho & tu nhién 1a dang hop chat
VvGi oxi va mot sé nguyén t6 khac (Na, K, Ca, Mg...)
[1, 2]. Phét phat 1a dang phd bién nhat caa phét pho
trong tu nhién va cling 13 hop chat quan trong, déng
vai tro quan trong thiét yéu trong co thé song nhu: 1a
nguyén li¢u di truyen trong DNA va RNA; céc té
bao séng sir dung dé van chuyén ning luong thong
qua ATP; hay & mang té bao va trong xwong séng va
rang cua dong vat [1, 2]. Song phot phat cling 1a mot
chit doc gay nguy hiém cho co thé SOng neu du thtra
phét phat gay ra loang xuong (do phét phat tac dung
VGi canxi), tac mach mau dan téi tai bién mach mau
ndo hoic dau tim dan téi suy tim [1-4]. Viéc thiura
phdt phat dan dén hién tuong pht dudng, lam téng
nhanh qua trinh phat trién cua tao roi chét gay ra
mau nudc xanh cua tao, tao mai khé chiu va giai
phong mot s6 chat doc gay chét ca va lam 6 nhiém
ngu0n nuée [1, 2]. Ngudn nuée & nhidm phét phat
chu yeu do hoat dong san xuat néng nghiép cia con
ngudi, hang nam luong phdt phét thai ra ty nhién 1a
rat 16n. Vi vay, viéc xir ly phét phat trong nudc 12 rat
can thiét nham giam 6 nhiém moi truong va thu hoi
lai lugng 16N phot phét that thoat.

Gan day, phuong phap hap phu phdt phat dugc
cling da dugc nghién ctu [7, 8]. Trong bai bao nay,
ching t6i nghién ctu khao sat mot so yéu té anh
hudng dén kha ning hap phu phdt phat tir dung dich

bang vat li¢u oxit hdn hop CeO,-Al,05 (CA) cu triic
nano dugc tong hop bang phuong phap dot chay gel
PVA.

2. THUC NGHIEM
2.1. Hoa chit dung cu

- Céc mudi khan amoni molipdat (NH,),MoOy,
amoni vanadat NH;VOs;, NasPO,, dung dich HCI
dac, KOH.

- Oxit hdn hop Ce0,-Al,0; cau triic nano dugc
ché tao theo [5, 6].

- Céc thuy tinh 250 ml, binh dinh muc, may
khudy tir IRE (Y), may do pH (Tay Ban Nha), thiét
bi dn nhiét (Tay Ban Nha), may do UV-VIS 1800
(Nhat Ban), may li tam va mét s6 dung cu khac.

2.2. Phwong phap nghién ciru

- Phan tich ham lwong PO,> bang phuong
phdp tric quang so mau, st dung thudc thu
amonimolipdat/vanadat theo TCVN 5815:2001 [9].

- Panh gia kha ning hip phu PO,* tir dung
dich theo md hinh hap phu dang nhiét Langmuir.
Dung lugng hap phu cuc dai va hing s6 dang nhiét
dugc xac dinh bang phuong phap hdi quy. Moi
tu:orng quan cac so liéu thuc nghiém gitta nong do
PO,* con lai trong dung dich (Cy, mg/l) theo dung
luong hap phu bdo hoa (g, mg/g) duoc xu ly trén
phan mém tinh todn Table Curves.
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- Puong ding nhiét hap phu Langmuir dugc ap
dung thanh cong vao nhiéu qua trinh hap phu cac
chat 6 nhiém va duoc st dung rong rdi nhat trong
viéc mo ta qué trinh hip phu céc chit tan tir dung
dich theo phuong trinh Langmuir c6 dang:

Qmax-b-cf

1+ b.Cs

Trong d6: Qmax 1 dung luong hap phu cuc dai trén
bé mat don 16p (mg/g); q la dung luong hap phu
(mg/g) b la hang s6 ding nhiét cia phuong trinh
(dm®mg); C; 1a nong d6 asen con lai trong dung dich

(mg/h).
3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia thoi gian can béng hap phu
PO,* bang oxit hdn hgp CeO,-Al,O;

Dé khao sat anh huong cua thoi gian can bang
hip phu PO,* bing oxit hdn hgp CeO,-Al,0; ciu
trdc nano, cac thi nghiém sau: cho 0,05 g vat liéu
oxit hdn hop CeO,-Al,O; vao trong 100 ml dung
dich PO,* ¢6 ndng d6 5 mg/l, khuay lién tuc trén
may khudy tir véi thoi gian thay déi cir 30 phat lay
mau ra phan tich. Cac két qua phan tich, tinh toan
dugc ghi lai ¢ trong bang 1.

Bang 1: Anh huong thoi gian can bang hap phu
PO,*bang vat liéu oxit hdn hgp CeO,-AlLO;

t Co Cr = | amyrg) TEF? sfl:st
(phat) | (mg/l) | (mg/l) Y (%)'
30 5 3,19 3,62 36,17
60 5 2,66 4,68 46,81
90 5 2,79 4,41 44,15
120 5 2,66 4,68 46,81

Tir két qua thuc nghiém thay rang thoi gian hap
phu PO,* bdo hoa cua vat liéu oxit hdn hgp CeO,-
AlL,O; 14 60 phit (q = 4,68 mg/g) véi hiéu suat hap
phu 1a 46,61 %. 60 phut 1a thoi gian dugc lya chon
cho céc nghién ca tiép theo.

3.2. Pang nhiét hap phu PO,* bang oxit hén hep
Ce0,-Al,04

Cho 0,05 g vat li¢u hap phu trong 100 ml dung
dich PO,* ¢6 nong do thay doi tir 1 dén 150 mg/l

Dao Ngoc Nhiém va cong su

khudy lién tuc trén may khuay tur trong 1 gio. Sau
d6, phan tich ndng do PO,> trudc va sau hap phu.
Két qua phan tich, tinh toan duoc ghi lai & bang 2.

Bang 2: Dung luong hap phu photphat cia vat ligu

Ce0,-Al,0;

Co(mg/l) | Cr(mg/l) q (mg/g)

1 0,60 0,80

5 2,66 4,68

25 7,31 35,37

50 12,77 74,47

60 15,96 88,09
100 39,89 120,21
120 58,51 122,98
150 85,11 129,79

Tur bang s6 liéu, dua vao phan mém tinh toan
Table — Curve chlng ti tinh toan hdi qui cac két
qua thuc nghiém hap phu phdt phét caa vat liéu oxit
hon hop CeO,-Al,05. Két qua dugc ghi lai ¢ hinh 1.

r"2=0.99707131, g max =125.42532

150 150
125 - ~ 1125
/

100 100
75 75
50 50
25 25

0 0
0 20 40 60 80

Hinh 1: Pudng dang nhiét hdp phu phdt phét cua vat
liéu oxit hon hop CeO,-Al,O3

Hinh 1 cho thiy dung lwong hap phu phét phat
cuc dai cua vat liéu vat lieu oxit hon hop CeO,-
Al,O; dat gié tri 16n (Quax = 125,42 mg/l), véi hé s6
hdi quy r* = 0,997.

3.3. Anh huéng cia ti 18 CeO,/Al,0; va nhiét do
nung dén kha niang dung lwong hap phu POs’

Thi nghiém duogc tién hanh tuong ty nhu phan
trén véi ndng d6 PO,> 1a 60 mg/l, thanh phan cua
oxit hdn hop C/A thay dbi lan luot la: 1/9; 2/8; 3/7;
4/6, 5/5. Cac mau duoc nung & 500 °C va 850 °C
trong 2 gid. Két qua nghién ciu anh hudng cua ti 18
C/A va nhiét d6 nung duoc trinh bay ¢ bang 3.
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Bang 3: Aqh huong cua ti 1§ CeO,/AlOs va nhiét do
nung dén kha nang dung luong hap phu PO;3’

mau Co (mg/l) | C¢(mg/l) | q(mglg)
CA19 500 60 35,90 48,19
CA28 500 60 25,27 69,47
CA37 500 60 22,61 74,79
CA46 500 60 19,95 80,11
CAB5 500 60 15,96 88,09
CA19 850 60 33,24 48,19
CA28 850 60 31,91 53,51
CA37 850 60 35,90 56,17
CA46 850 60 25,27 69,47
CAB5 850 60 21,28 77,45

V6i két qua thyc nghiém (bang 3) cho thdy o
cung diéu ki¢n thi nghiém khi ti 1¢ oxit CeO, trong

1 2 3 4 5 6

q (mg/g)
N w B~ u

=

p

Nghién cizu hdap phu anino photphat...

oxit hdn hop cang tang thi dung lwong hip phu cua
vat liéu dbi véi ion PO, ciing ting. Dung lwong hip
phu phét phat ting dan theo thir tw sau: CA19 >
CA28 > CA37 > CA46 > CA55. Khao sat ang
huong cua ti 16 C/A dén cau trac da duoc ching toi
nghién ctu ky o [5, 6]. Vi vay, ti 16 CAB5 Ia ti 1¢ toi
wu dé cho cac nghién ctu hap phu anion phét phat
tiép theo.

3.4. Anh hwéng cia pH dén dung lwong hap phu
PO; cua vat ligu oxit hon hgp CeO,-Al,O4

Pé nghién cau anh huong caa pH dén dung luong
hip phu PO bing vat liéu oxit hon hop CeO,-Al,Os.
Céc thi nghiém tién hanh nhu trén v6i pH thay doi
lan Tuot tir 1+13. Cac sé liéu thuc nghiém duoc dua
ra trong hinh 2. Qua d6 thay rang khi pH cua dung
dich thay déi thi dung lugng hip phu q ciing thay
d6i. Vi pH trong khoang 1-6 thi q giam va ting khi
pH & khoang 7-13. Dung luong hap phu I6n nhat ¢
khoang pH 7-9 véi gia tri q = 4,68-4,41 mg/g.

7 8 9 10 11 12 13
H

Hinh 2: Anh huéng ciia pH dén dung luong hap phu PO; caa vat liéu oxit hdn hgp CeO,-Al,05

3.5. Anh huéng ciia nhigt do nung oxit hén hep
CeO,/Al,O; dén dung lwgng hap phu PO

Han hop oxit khi nung & diéu kién nhiét do khac
nhau thu dugc san phiam c6 tinh chat khac nhau vé
kich thudc hat, dién tich bé mat, dang thd hinh. Cac
tinh chat nay 1am anh huong dén kha nang hap phu
cua vat liéu. Thi nghiém tuong tu nhu cic phan trén
két qua nghién ctru dugc biéu dién ¢ hinh 3.

Tur két qua thuc nghiém cho thay khi nhiét do
nung mau ting dan tir 500, 600, 750, 850 va 950 °C
thi dung luogng hap phu phét phat cua vat liéu CeO,-
Al,O; giam dan theo tha ty lan luot 12 122,98 mg/g;
112,34 mg/g; 104,36 mg/g; 91,06 mg/g; 93,30 mg/g.
Khi ting nhiét 6 nung mau thi kich thuéc hat oxit
hdn hop ciing ting 1én lam cho dién tich bé mat
riéng ciia mau giam dan dén kha nang hap phu phdt
phét cua vat lidu giam. Diéu nay hoan toan phu hop
véi ly thuyét va di duoc khao & [5, 6].

140

105

70

q (mg/g)

35

CA500 CA CA750 CA850CA950

600 .
Nhi¢t 6 nung mau

0

Hinh 3: Su phu thu@c cua nhiét dc} nung vat liéu
Ce0,-Al,0;5 dén dung lugng hap phu POs

4. KET LUAN

D nghién ctu sy hip phu anion phét phat bang
vat lieu oxit hon hqp Ce0,-Al,03 dugc diéu che
bang phuong phap dot chay gel PVA va khao sat
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mot s yéu té anh hudng dén kha nang hap phu phdt
phat cua vat liéu CeO,-Al,O5 tu ché tao. Két quacho s
thdy, kha ning hdp phu anion PO,* cua vat liéu la

kha t6t, trong diéu kién téi wu 14 nhiét d6 nung & 500

°C, ti 1é thanh phan C/A = 5/5, pH dung dich khoang

7-8 va thoi gian dat can bang hap phu 1a 1 gio thi 6.
dung lugng hap phu dat gia tri gmax = 125,42 mg/g.
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