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Abstract

The nanostructure mixed oxides powder CeO-ALO,

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"+APYPVA molar tatio = 173, Ce™/AP"

molar ratio =

171, pH = 4, gel formation temperature at 80°C. The

ion sorption of CeO,-Al,0; mixed oxides was preseated in this paper The results showed that
the optimized conditions for obtaini 2 the i adsorption capacity are: pH ~ 7-8, adsorption equitibrium time of
1h, CeOx’ALO; molar ratio of 1/1, i of 500 °C, the maxi dsorption capacity, Qp,, of 125.42

mg/g with regression coefficient of 0.997 were fau;d.

Keywords. Ce0,-ALO; mixed oxide, phosphate znion (PO,

1. GIOI THIEU

Phét pho I3 nguyén t4 thiét yéu cita sy séng. Do

6 tic ddng héa hoc cao vii oxi don chit v trong
hop chit nén phét pho & ty nhién 13 dang hop chit
V6i oxi vi mit s6 nguyén 14 khac (Na, K, Ca,Mg...)
{1, 2). Phét phat 13 dang phd bidn nhat sia phét pho
trong tyr nhién v cling 1 hop chit quan trang, déng
vai trd quan trong thiét yéu trong co thé séng nhur: 1
aguyén ligu di truyén trong DNA va RNA; cdc (6
bio st‘mg st dung d€ vn chuyén ning lugng thong
qua ATP; hay &' ming 1€ bdo va trong xuong sdng va
Hing ciéa dong vt [1, 2]. Song phét phit ciing 13 mét
chat djc gay nguy hiém cho co thé séng néu dur thira
phét phat 84y ra lodng xuong (do phét phit tic dung
V&1 canxi), tic mach méu din 161 tai bidn mach may
130 hofic dau tim din t6i suy tim [1-4]. Viéc thira
phot phat din dén hign twong phit duémg, Iim ting
nhanh qué trinh phit trién o tao rdi chét gy ra
miu mrdc xanh cia téo, 10 mixi khé chiu va giai
phéng mét sb chit dc &3y chét ¢4 va lam & nhim
ngudn nude [1, 2). Ngudn nude & nhidm phét phat
chi yéu do hoat déng san xudt nbng nghiép cia con
:ﬁgubi, héng nam heong phét phit thai ra ty nhién 1
t 16m. V1 vily, vige xir 1y phét phat trong nidc 14 rt
e thiét ahim gidm 6 nhidm mo; trudmg va thu hdi
lai lwgng I6m phét phét thit thoae,
Gén diy, phuong phip hip phy phét phit duge
cling da duge nghign ciu [7, 8], Trong bai bio nay,
chiing 16i nghién ciru khio sit mét s§ yéu & ann
hurtmg dén kha ning hép phy phét phat dung dich

anionic adsorption.

bing vt ligu oxit hin hop Ce0:-AL,04 (CA) cu trite
nano duge téng hop bang phuong phép dét chiy gel
-PVA.

2. THYC NGHIEM
2.1. Héa chit dung cy

- Céc mudi khan amonj molipdat (NH,),Mo0,,
amoni vanadat NH,VO,, Nz;PQ,, dung dich HCi
dic, KOH.

- Oxit hén hop CeOy-ALO, cu tric nano duge
<hé tao theo [5, 6].

- Cée thily tinh 250 ml, binh dinh mirc, may
khuay tir IRE (Y), méy do pH (Tdy Ban Nha), thiét
bi én nhigt (Tay Ban Nba), mdy do UV-VIS 1800
(Nht Ban), may li tim va mdt 50 dyng cy khac.

2.2. Plurong phap oghién ciu

- Pho tich ham Iwong PO bing phuong
phip wic quang so mau, sir dung thudc thi
amonimolipdat/vanadat theo TCVN 5815:2001 [9).

- Dinh gid khi ning hip phy PO,* tr dung
dich theo mé hinh hip phy ding nhigt Langmuir.
Dung lgng hip pha cyc dai va hing s5 ding ahigt
duge xéc dinh bing phuong phap héi quy. Mébi
fong quan céc s6 ligu thye nghiém gita néng dp
PO con lai trong dung dich (C;, mg/l) theo dung
luong hdp phy bio hoa (9, mg/g) duge xir Iy trén
phan mém tinh todn Table Curves.
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- Duéng ding nhiét bip phy Langmuir dugc ip
dyng thanh cdng vao nhigu qué trinh hip phy cac
chét & nhidm va duge six durg rong rai nhit trong
vigc mé 4 qué trinh hép phy cic chit tan tr dung
dich theo phuang trinh Langmuir c6 dang:

QuacbC;

1+b.Cr

Trong d6: Quax 12 dung hrong hip phu cye dai trén
b mit dom lop (mg/g); q 14 dung luong hip phy
(mg/g); b 1a hang s& dang nhi¢t cha phuong trinh
(dm’/mg); Crla nng d ascn can lai trong dung dich
(mg/l).

3.KET QUA VA THAO LUAN

3.1 Anh hudng cia théi gian cin bing hiip phy
PO* bling oxit hén hyp CeO,-ALO,

Dé hio sat anh huéng cia thi gian cin bing
hdp phy PO bing oxit hén hap CeOy-ALO, chu
triic nano, cic th{ nghiém sau: cho 0,05 g vat ligu
oxit bén hop Ce0,-ALO; vio trong 100 ml dung
dich PO,™ o6 ndng d§ 5 mg/l, khuly lién tyc trén
miy khudy tir véi thoi gian thay ddi cr 30 phit Jdy
miu ra phiin tich, Céc két qua phan tich, tinh toan
duge ghi lai ¢ trong bang 1.

Biing I: Anh buimg théi gian cin bing hip phy
PO bling vt ligu oxit hén hop CeO,-ALO,

(phit) | (mg/l) | (mg/t) H%)
30 5 3,19
60 | s 2,66
% | s 2,79
120 | s 2,66

Tt két qui thue nghiém thiy ring thoi gian hfp
phy PO, bo hda cia vit lidu oxit hin hop CeO,-
ALO; 1 60 phit (q = 4,68 mg/g) véi higu sudt hip
phy 1 46,61 %. 60 phiit [x thej gian duge lya chon
cho cde nghién ciru tiép theo,

3.2, Diug okiét hdp phy PO,>

béing oxit hdn hyp
Ce0r-ALO;

~ Cho 0,05 g vit liéu hip phy trong 100 ml dung
dich PO,™ ¢6 ndng d3 thay déi tir 1 dén 150 mg/l
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khudy lién tuc tnén méy khudy tir trong 1 gid. San ¢
40, phén tich ndng d¢ PO, truée va sau hdp phy. ]

Két qud phin tich, tinh toén dugc ghi ki & bang 2.

Bdng 2: Dung hromg hp phy photphat cua vt ligu

Ce0:-ALO;
Colma/l) | Crlmg)

1 0,60

5 2,66 4,68
25 731 35,37
0 | 12,97 74,47
60 15,96 88,00
100 39,89 120,21
120 [ sgs1 122,98
150 | gs11 129,79

Tir bing s8 ligu, dya vao phin mém tinh toan
Table — Curve chiing t5i tinh toan hdi qui cc kit
qué thye nghiém hip phy phét phat cia vét 1igu oxit

A

hon hop CeO;-AkLO;. Két qua duge ghi li & hiah 1.
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Hink 1: Duémg ding nhiét hép phy phét phat cia vit
ligu oxit hdn hap Ce0,-ALO;

25

Hinh 1 cho thiy dung lugng hip J:vhu phét phét
cye dai cda vit ligu vat ligu oxit hdn hop CeOr
ALO; dat gid ] 16 (Quax = 125,42 mg/l), véi hé b
hdi quy 2 = 0,997,

3.3. Aok hudmg ciia 6 i CeO/ALO, vi nhigt 85
nung dén khi néing dung lromg bép phy PO,

Thi nghi¢m duge tién hanh twong tw nhy phin
tén v6i ndng d9 PO 12 60 my/, thanh phin cis
oxit hén hop C/A thay d8i Tan lugt la: 1/9; 2/8; 37
4/6, 5/5. Che miu dugc nung & 500 °C va §50 °C
trong 2 gitr. Két qua nghién céy anh hudmg ciia t 1§
C/A va nhit 8 nung duge trinh bay & bing 3.
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Bang 3: Anh huing ciia t 1§ CeOy/ALO, vi nhigt 5
tiung dén kha ning dung lugng hiip phy PO,

miu Co(mg/l) | Ce(ma/M) | q(mprg)
CAL9 500 60 35,90
CA28 500 60 25,27
CA37 500 60 22,61
CA46 500 60 19,95
CAS5 500 60 15,96
CAI9 850 60 33,24
CA28 850 60 31,91
CA37 850 60 35,90
CA46 850 60 25,27
CASS 850 60 21,28

Véi két qua thuc nghigm (bing 3) cho thiy &
cing diéu kién thi nghiém khi ti 1§ oxit CeQ; trong

Nghin citu hdp phu anino photphat...

oxit héa bigp cang tang thi dung lugng hip phy cia
vit ligu @i vai ion PO,> cfing ting. Dung lugng hép
phu phét phit ting din theo thir ty sau: CAI9 >
CA28 > CA37 > CA46 > CASS. Khio sit ang
budng cia ti 1§ C/A dén chu tric da duoe chiing t5i
nehitn ciru k9 & [5, 6]. Vi viy, i 1§ CASS Ia i Ig i
wu dé cho cic nghién citu hap phy anion phot phit
tiép theo.

3.4. Anh buréng cia pH dén dung lwgng hip phu
POy clia vit ligu oxit hén byp €e0,-AL0;

DEé nghién ¢iru dnh hutmg ciia pH dén dung lugng
hap phu POy biing vat ligu oxit hn hop CeO,-ALO,,
Cic thi nghigm tién hanh nhu trén véi pH thay dai
1én luot or 1+13. Cée s6 ligy thyue nghidm dugc dua
ra trong hinh 2. Qua d6 thiy ring khi pH ciia dung
dich thay di thi dung lugng hip phy q ciing thay
d3i. Vi pH trong khodng 1-6 thi q gidm va ting khi
PH ¢ khoing 7-13. Dung lrgug hap phy lén nhit &
khoang pH 7-9 voi gia trj q=4,68441 mg/g,

-

—_———

Hinh 2: Aah huéng ciia pH dén dung lugng hép phy PO;”ciia vit lidu oxit hin hgp CeQ,-AL0,

3.5, Anh hirdng cia nhiét 4§ nung oxit hén hep
Ce0y/AL,0; dén dung hegug hip phy PO;

Hén hp oxit khi nung & didu kién nhigt 46 khac
thau thu duge sin phdm c6 tinh chét khic nhau vé
kich thuse hat, dign tich bé mat, dang thi hinh, Cac
tinh chét ndy lm anh hudng dén kha niing hip phy
clia vt ligu. Thi nghiém tuong ty abir cgo phin trén
ket qui nghién ciru duge bidu didn ¢ hink 3.

Tir ket qui thye aghigm cho thly Khi nhigt 45
nung méu ting dén tir 500, 600, 750, 850 va 950
thi dung luvng hép phu phét phat cia vat ligu Ce0,-
AbLO; gidm dan theo tht ty lan luet 12 122,98 mg/g;
112,34 mg/g; 104,36 mg/g; 91,06 mg/g; 93,30 mg/g.
Khi ting ahit d5 nung mau thi kich thuse hat oxie
hén hop cing ting lén lam cho dign tich ba mat
riéng cita mdv giam din dén kha ning hip phy phét
phdt cia vit lidu giam, Diéu nay hoin toan phit hop
v6i Iy thuyét va da duge khio & [3, 6]

CASO0 CA CA750 CAS50 CA950
(]
Nhigt 46 nung mdu

Hink 3: Sy phy dyuc“;c ctia nhiét 46 nung vat ligu
Ce0;-ALO; dén dung lugmg hédp phy PO,

4. KET LUAN

Pa nghién ciry sy bép phy anion phét phit bing
vat ligu oxit hén hop CeO,-ALO; duge didu chi
bang phuong phdp ot chiy gel PVA va khio sét
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mot 8 yéu 16 inh hromg dén kbé niing bip phy phét
phit cita vit ligu CeQ-ALO; tr ché tao. Két qué cho
thily, khi nang hdp phy anion PO,* ciia vat lign 13
khi 16t, trong didu kign ti uu Ia nhiét &g nung & 500
°C, i I¢ thinh phdn C/A = 5/5, pH dung dich khoang
7-8 va thri gian dat edn bing hip phy 13 1 gidy thi
dung lugng hip phy dat gid trj Gue: = 125,42 mg/e.
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