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The nanostruclure mbced oxides oowder Ten AI n i,, u . . 
Polyinyl Alcohol (PVA) as polyme, b ™ t d r ^ * ^ ^ , " „ i ^ " "' */. '='»"^'-"<'" " ' i ' l Som 
(C.-+Al>-)/PVA molar mtio = 1/3, Ce<7Al'* mTlS^t io ,/l „H I ^ ^ 7 ° ' ° ° ' ' " " ' " "f »y"*e>i« meOiod: 
phosphate ion soqnion of nanosttucnued CeO,-AI,0, mked o x i d i ™ f i ™ . ' ' " ™ Wmpsrattre at 80"C. The 
the optimized conditions for obtamine the mKl™m , T ™ , "̂  ° " ^ '" * " P ' P " ^he results showed that 
Ih, CeOyAIA molar ratio of i r c l ^ ^ t i Z r p " m , S : r 5 l T ' , e r ^ ' " ~ ^ 
mg/g wifl, regression coefficient of 0.997 were foTd maximum adsoqinon capacily, Q.„ of 125.42 

Keyword,. CeO.-AtO, mixed oxide, phosphate anion (PO,'), anionic adsorption. 

1.0ICJlTHI$U 

Phil pho l i nguyln to thilt y lu ciia sy sing Do 
c6 tac dfng hoa hpc cao vfti oxi don chit v i ttong 
hop chat nen phot pho o tt nhiin Ii dang hpp chit 
Vfti ox, v i mOt so nguyln t l khac (Na. K, Ca, Mg ) 
[1.2J. Phot phat 14 dpng p h i bien nhit cua phit pho 
ttong tt nhiin v i cUng la hpp chit quan ttpng dong 
va, ttft quan ttpng tfiilt ylu ttong co tf,l s ing nhu- l i 
nguyen hfu di ttuyen ttong DNA va RNA; cac t l 
bao song sir dyng de vpn chuyin nang lupng thong 
qua ATP; hay ft mang t l bio v i ttong xuong s ing v i 
ring cua dfng vft [1,2] . Song phi t phit cung la mpt 
chit dpc gay nguy hiem cho cp 0,1 sing niu du thira 
pMt phat gij. ra loing xuong (do phi t phit tac dung 
vft, cam,,), t ic mach miu din tfti tai biln mach miu 
nio hofc dau tin, dan tfti suy tim [I-4J. vifc thira 
phot phat dan den hifn ttpng phii duftng. Iim lane 
nhanh qui ttinh phit ttiln cua tao , l i chit gay ra 
man nuftc xanh ciia tao. tao mui kho chiu v i giai 
phftng mpt so chat dpc ^ay chit ca va lam 6 nhilm 
nguon nuftc [I. 2]. Nguon nuftc 6 nhilm phit phat 
chu yen do boat dpng sin xuit nong nghifp cua con 
ngufti. hang n5m lupng phit phit thai ra tt nhien la 
rat Ion. Vi v8y. vifc xii ly phit phit ttong nuftc la ri t 
can a„et nham g,am 6 nhiem moi mrftng v i dm hoi 
lai lupng Iftn phot phit dial dioat. 
_ Gin day, phuang phip hip php phi t phit dupc 

cung da dupc nghiin cih, [7, 8]. Trong bii bio niv 
Chung to, nghiin c iu khao sit mft s i y lu t l anh 
huftng den kha nang hip php phit phat tt dung dich 

bang vat lifu oxit b in hpp CeOj-Al A (CA) ciu ttiic 
j , ™ dupc tong hpp bang phuong phip di t chiy gd 

2. THl/C NGHlSM 

2.1. Hoa chat dung cu 

- Cac muoi khan amoni molipdat (NR,)2Mo04 
amon, vanadat NH4VO3, NajPO,. dung djch H c l 
oac, KOH. 

- Oxit hftn hpp CeO,-AhOj ciu ttiic nano dupe 
che tao theo [5. 6]. 

; Cic thuy tinh 250 ml. binh djnh mirc. may 
khuay tu IRE (Y). may do pH (Tay Ban Nha). Uiilt 
b| on nhipt (Tay Ban Nha). may do UV-VIS 1800 
(Nhat Bin), may li tam va mpt s i dpng cy khic. 

2.2. Phttong phap nghien ciru 

- Phan tich h im lupng PO,=- bing phuong 
phap ttac quang so miu, sir dpng diulc dui 
amonimohpdat/vanadat dieo TCVN 5815:2001 [9] 

- Danh gia khi ning hip php PQ/" ti, dung 
dich theo mo hinh hap php ding nhift Langmuir 
Uung lupng hap php eye dai v i hing so ding nhift 
dupc xic djnh bang phuong phap hi i quy. Mi i 
ttong quan cic so lifu thyc nghifm gida ning dp 
PO, con Ip, ttong dung djch (C,, mg/l) tf,eo dung 
lupng hap php bao hoa (q, mg/g) dupc xil ly tten 
phan mem tinh loan Table Curves. 
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- Duong d5ng nhi?t hip phu Langmuir dirge ap 
dyng thanh cong vao nhieu qua trinh hip phy cac 
chat 6 nhilm va dirac su dung r^ng rai nhit trong 
vifc mo ta qua trinh hap phy cac chit tan ti!r dung 
djch theo phuong trinh Langmuir co d^g: 

Qm«.b.Cf 

Trong d6: Q ^ la dung luting hip phu cvrc dai tren 
be mat don lop (mg/g); q la dung lugng hap phy 
(m^g); b la hang so ding nhi^t cua phuong trinh 
(dmVmg); Q !a nong dp asen con l̂ i trong dung dich 
(mg/l). 

3. KET QUA VA THAO L U ^ N 

3.1. Anb hirong cua thoi giaa can b3ng hap phu 
PO4 bang oxit bon h9p CeOi-AljOj 

^ De khao ŝ t anh huong cua thcri gian can bing 
hap phy P04̂ - bing oxit h6n hgp CeOj-AbOj cau 
tnic nano, cac thi nghifm sau: cho 0,05 g v|t li?u 
oxit h6n h(;jp CeOj-AljO, v^o trong 100 ml dung 
djch P04̂  CO n^ng dp 5 mg/l, khuay lien tyc trSn 
m ŷ khuay tur vcri thai gian thay doi cu 30 phut liy 
mail ra phan tfch. Cac ket qua phan tich, tinh toan 
du(;»c ghi Î i 6 trong bang 1. 

Bangi: Anh huong thcri gian can bing hap phy 
POj^jang v§t lî u oxit h6n hgp CeOj-AIjOj 

t 

(phiit) 

30 

60 

90 

120 

c, 
(mg/l) 

5 

5 

5 

5 

c, 
(mg/l) 

3.19 

2.66 

2.79 

2,66 

q (mg/g) 

3,62 

4,68 

4.41 

4.68 

Hifu suit 
hip php 
H(%) 
36.17 

46.81 

44,15 

46,81 

Dao NgQC Nhi^m va c^ng sff i 

khuay lifin tyc trfin may khuiy tit trong 1 gi&. Sau-'I 
do, phan tich n6ng dp PO^^ tnrdrc va sau hap phy, 
K t̂ qua phan tfch, tinh toin d^rc ghi l̂ i it bang 2. -^ 

Bdng 2: Dung lupng hip phy photphat ciia v§t Ii§u 
CeOi-AljOj 

Co (mg/l) 

1 

5 

25 

50 

60 

100 

120 

150 

Cf(mg/1) 

0,60 

2,66 

7,31 

12,77 

15,96 

39,89 

58.51 

85,11 

q(mg/g) 

0,80 

4,68 

35,37 

74.47 

88.09 

120,21 

122,98 

129,79 

Tir bing so lifu, dpa vio phin mim ttoh toin 
Table - Curve chung toi tudi toan hoi qui cic kit 
qua thpc nghifm hip php phit phat ciia vjt lifu oxit 
hon hpp Ce02-Al203. Kit qua dirpc ghi lpi ft hinh 1. 

Tu ket qui diyc nghifm Uiiy ring thai gian hip hii quy r' - 0,997 
php PO, bao hoa ciia v|t lifu oxit hin hpp CeOi-
AIA li 60 phut (q - 4.68 mg/g) vfti hifu suit hip 
phy la 46.61 %. 60 phiit la dioi gian dupc lya chpn 
cho cac nghiin clhi tiep dieo. 

Hinh I: Duftng ding nhift hip php phit phit cia vjl 
lifu oxit hin hpp CeOj-AfcOj 

Hinh 1 oho diay dung lupmg hip phy phit phit 
cpc dai ciia vft lifu vpt lifu oxit bin hpp CeOr 
AliOj dat gii ttj Iftn (Q.„ = 125.42 mg/l). vfti hf si 

3.3. Anh huftng cia (i If CeOj/AljOj v4 nhift ^ 
nung den khi ning dnng luprng hap phy POj' 

3.2 Ding nhift hip ph« PO,'^ bing oxit hin hpp 
CeOj-AIiOj 

A- i.'^i?. J'"^ * S"'* ''^'' '"'P P*"" "^"8 100 ml dung 
dich PO, eft nong dp fliay dii tt 1 din 150 mg/l 

Thi ndiifm dupc tiln hanh ttong tt nhu phin 
ttln vfti nong df PO,'" li 60 mg/I. diinh phin cila 
oxit bon hpp C/A fliay dfti lin lupt Ii: l/p; 2/8- 3tT 
4/6. 5/5. Cic miu dupc nung ft 500 °C vi 850 °C 
ttong 2 gift. Kit qua nghiin ciru inh huftng cda ti If 
C/A vi nhift df nung dupc Wnh biy 4 bing 3 
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Bang 3: Anh huftng cila U If C e d / A l j O , v i nhift do 
nung den khi ning dung lugng h ip phy PO,-

mau 
CA19 500 

CA2S500 

CA37 500 

CA46 500 

CA55 500 

CAI9 850 

CA28 850 

CA37 850 

CA46 850 

CA55 850 1 

Co (mg/l) 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 1 

Cr(mgrn) 

35.90 

25.27 

22,61 

19,95 

15,96 

33,24 

31,91 

35,90 

25,27 

21,28 1 

q (mg/g) 

48,19 

69,47 

74,79 

80,11 

88.09 

48,19 

53,51 

56,17 

69,47 

77,45 

Vfti kit qua thpc nghifm (bing 3) cho fliiy o 
cung dieu kifn flil nghifm khi ti If oxit CeOj ttong 

Nghiin aiu happhtf aninaphotphat... 
oxit hon hprp cang tang Bii dung lupng h ip php ciia 
vjt lifu doi vfti ion PO.'-cung tang. Dung lupng h i p 
phy phot phat tang din dieo fliii tt sau- CA19 > 
CA28 > CA37 > CA46 > CA55. Khio sat i ng 
huong cua ti If C/A d in c iu ttiic da dupc chiing tdi 
nghien ciiu ky ft [5, 6]. Vi vfy, ti If CA55 Ii ti If t i i 
uu de cho c i c nghien cim h i p php anion phi t nhat 
hep theo. 

3.4. Anh huftng ciia p H d i n dnng lupng h i p phu 

POj cna vat lien o i i t h i n hpp CeOi-AliOj 

D l nghiin ciiu anh huftng cua j H din dnng lupng 
hap php P O J - bang vjt lifu oxit h in hpp CeOj-AbOj. 
Cic dii nghifm tiin hanh nhu ttln vfti pH fliay di i 
lin lupt tt 1-13. Cac s i lifu fliyc nghifm dupc dua 
ra ttong blnh 2. (Jua do thiy r ing khi pH cua dung 
dich fl,ay doi flil dmig lupng h ip php q cung fliay 
do,. Vm pH ttxmg khoing 1-6 flii q giam va ting khi 
pH o khoang 7-13. Dung lupng hap php Iftn nhit ft 
khoang pH 7-9 vfti g i i ttj q = 4,68-4.41 mg/g 

Hmh 2: Anh httong cua pH din dmig lupng h ip phy P O i c u a vjt lifu oxit b in hpp C e O M I A 

^•• ' ; .^! ! ' J5"*?^ " " " ' ' ' « • "9 ° " ° e oxit hSn hpp 
l.eOi/Al,Oj den dung lupng hap phu P O j ' 

H5n hpp oxit khi nmig 4 dilu kifn nhift dp khac 
nhau thu dupe sin phira co tinh chit khic nhau v l 
Web thuoc hat, difn tich b l mft, dpng fliii hinh. Cac 
Hnh d,at niy lim inh huong din khi nang h ip phy 
cua vjt lipu. Thi nghifm ttong tt nhu cic phin tten 
ket qua nphien cim dupc bieu diln ft hinh 3. 

Til ket qu i thyc nghifm cho tt,iy khi nhift do 
nung man ting dan tt 500, 600. 750. 850 v i 950 °C 
ft! dung lupng h ip php phit phat cOa vat lifu CeO,-
A l i C giim dan flieo fliO tt lin lupt I i 122 98 mair 
112.34 mg/g; 104.36 rag/g|^91.06 mg/g; 93,30 mi/g 
^ tang nhift df nung mau thi kich fliuoc hpt oxit 
hOn hpp cOng tang lln lam cho difn tich b i mat 
n ing ciia miu giam din din kha ning hip phy phit 
phit cua vft lifu giam. Dilu niy hoan ftjin phi, hoo 
vfti ly diuyet va da dupc khio ft [5, 6]. 

^ 
CASOO M CA750CA850D1950 

600 
Nhift dp nung raSu 

Htnh 3: Sy php diupc ciia nhift dp nung vft lifu 
CeOj-AbO, din dung lupng hip phy POj-

4. KET LUAN 

Da nghien ciiu sy h ip php anion phit phit bing 
Vft hpu ox,t hon hpp C e O M W , dupc dilu ch l 
bang phuong phip dot chiy gel PVA v i khio sat 
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mpt so yeu t6 anh huong dgn kha nang h ip phy ph6t 
phat cua vgt li?u CeOz-AIjOj tg che tgo. Ket qua cho 
thay,^kha nang hap phy anion PO^^ cua vgt li?u la 
kha tot, trong dieu ki |n t6i uu la nhi^t dp nung 6 500 
"C, ti 1? thanh phan C/A = 5/5, pH dung djch khofing 
7-8 va thai gian dat cSn bing h ip phy la 1 gia dii 
dung lupng h ip phy dgt gia tri q ^ = 125,42 mg/g. 
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