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Tom tat: 

O Viet Nam d nhiim asen trong nude ngdm thudc chdu thd Sdng Hdng vd chau thd 
Sdng Mi Cdng duac xdc nhdn cao hon nhieu ldn so vdi gidi hgn tiiu chudn nude uong 
0,OImgAs/l. 

HdpphiA chiim vi tri quan trpng trong nhirng ky thuat thich hpp nhdm gidm ndng dp 
asen trong nude. Hdp phu chpn Ipc sic dung cdc vdt lieu khdc nhau trong sd dd la 
mangan dioxit vd sdt oxit [1-5]. 

Trong bdo cdo ndy, chimg tdi tap trung nghiin ciru tdng hpp vd sic dung 
mangan, sdt oxit kich thudc nanomet di hdp phu asen, mangan, sdt trong nude 
ngdm vd nude uong. 

Bdt Mn02 vd y-Fe203 kich thudc nanomet dupe tdng hap d nhid dp thdp bdng dot 
chdy gel duac tgo thdnh tir polyvinyl ancol (PVA) vd nitrat kim logi Ddc trung vdt 
lieu Mn02 vd y-Fe203 dupe tiin hdnh bdng phuong phdp nhiiu xg tia X (XRD), 
phuong phdp kinh hiin vi diin tir (SEM) vd phuang phdp do diin tich be mat (BET). 

Pha dan tinh thi cua Mn02 vd y-Fe203 vdi kich thudc trung binh khodng 40nm 
(Mn02); 20nm (y-Fe203). Diin tich bi mat la 49,7 m^/g (Mn02); 39,5 m^/g (y-Fe203). 

Vdt lieu cdt thgch anh (T.A) phu Mn02 vd y-Fe203 kich thudc nanomet dupe dieu 
chi vd sir dung trong hdp phu asen, sdt, mangan. Cdc logi vdt lieu ndy vdi kich 
thudc 0,5-1,0 mm cd dung luang hdp phu cue dgi: 

+ 1,35 mg As (III)/g; 1,44 mg As(V) /g; 2,39 mg Mn^Vg; 3,01 mg Fe^^/g ddi 
vdi cdt phu Mn02. 

+ 1,71 mg As(III); 1,89 mg As(V)/g; 2,93 mg Mn^Vg; 3,99 mg Fe^^/g ddi vdi 
cdt phu y-Fe203. 

Abstract: 

In Vietnam elevated contaminations by arsenic in ground water of the Red River 
and the Mekong River Deltas were found, that were higher than the Vietnam 
Standard level ofO. 01 mg As/l. 

Adsorption is evolving as a front line of suitable techniques for lowering arsenic 
concentration in -water. Selective adsorption utilizing different materials, among of 
them manganese dioxide and iron oxide. 
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In this report, we investigated the synthesis and application of nanozised 
manganese, iron oxides for adsorption of arsenic, manganese, iron in ground 
water and drinking water. 

Nanosized MnO2 and •^-Fe203powders have been synthesized at low temperature 
by the combustion of gel prepared from polyvinyl alcol (PVA) and metal nitrates. 

Mn02 and y-Fe203 characterizations are examined by X - Ray Diffraction 
(XRD), Scanning election microscopy (SEM) and Brunaure Emmet - Teller (BET) 
measurements. 

The single phases of MnO2 and y-Fe203 with average primary size of about 40 
nm (Mn02), 20 nm (y-Fe203). The specific surface areas are 49.7 m^/g (Mn02), 
39.5m^/g(y-Fe203). 

The nanosized Mn02 and y-Fe203 coated sands were prepared and used in the 
arsenic, manganese, iron adsorption. 

The nanosized Mn02 and y-Fe203 coated sand materials of size from 0.5 to LO 
mm yield maximum sorption capacity of: 

+ 1,35 mg As (III)/g; 1,44 mg As(V) /g; 2,39 mg Mn^Vg; 3,01 mg Fe^Vgfor 
MnO2 coated sand. 
1,71 mg As(l 
coated sand. 
1,71 mg As(III); 1,89 mg As(V)/g; 2,93 mg Mn^^/g; 3,99 mg Fe^^/gfor y-Fe203 

1. THlJC NGHIEM 
1.1 Hoa chat, dung cu 

Dung dich Fe(N03)3, Mn(T^03)2, As(III), As(V), NH4OH, HNO3, H2O2, Polyvinyl ancol 
(PVA), Na2As05, AS2O3, dung dich NaOH deu co dp sach phan tich. 

Cic chiu nhiet 100ml, 200ml, binh dinh miic 25ml, 100ml, 250ml, 500ml, 1000ml, pipet, 
may khuay tir, con khuay tir, may do hap thu quang, chen nung, tu say, lii nung. 

1.2 Phu-ong phap nghien cu'u 

De danh gia mot so dac trung cua vat lieu do sir dung mot so thiet bi hien dai: May 
Siemens D-5000(CHLB Diic) vdi birc xa CuKa budc song A,=l,5406 A°; kinh hiln vi dien tir 
quet (SEM) JEOL - 5300 (Nhat Ban); may SA ciia hong CUOLTER (My); may so mau quang 
hpc (Anh). 

Nong dp Mn, Fe dugc xac dinh bang phuong phap so mau d cac budc sdng khac nhau: Mn 
vdi persulfate d budc s6ng d=525nm; Fe bang phuang phap phenanthroline d budc song 
d=510nm. Ham lugng asen trong cac mau thd nghiem dugc xac dinh tren moy quang phi hip 
thu nguydn tir (AAS) cua hong Shimadzu (Nhat Ban) de xac dinh. 

Danh gia kha nang hap phu cua vat lieu theo mo hinh dang nhiet hdp phu Langmuir. 

2. KET QUA VA THAO LUAN 

2.1 Vat lieu Mn02 tren T.A 
2.1.1. Phirang phdp che tao 

Hoa tan PVA vao nude d 80°C din khi tan hit tao dung dich trong suit d 80''C. Cho mgt 
lugng muoi mangan nitrat vao dung dich de tao gel Mn-PVA (vdi ty le Mn/PVA =1/3), duy 
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tro hon hgp d pH = 4 va gia nhiet d 80*̂ 0 trong 4 gid. Cho 1 lugng T.A vao va khuay lien tuc. 
Sau d6 xir ly nhiet d 180°C trong 4 gid thu dugc san pham la vat lieu Mn02/Si02.Theo quy 
trinh nay chiing toi da tiln hanh ting hgp vat lieu Mn02/T.A. 

De chiing minh sir cd mat cua Mn02 kich thudc nanomet tren hat T.A, be mat cua vat lieu 
da dugc phu Mn02 dugc cha xat, tach va dua xac dinh hinh thai be mat cua no. Ket qua dugc 
the hien trong hinh 1. 

IMS B.OkV xB.OOk SE(M) 9/20/2007 
ar5|«W-

IMS S.OkVxISOk SE(M) 9/20/2007 

(a) - Mdu T.A trudc phu. (b) - Mdu T.A salt phu. 

Hinh 1: Anh vi cdu true vd hinh thdi hpc ciia T.A trudc vd sau khi dupe phu Mn02. 

Viec phu Idp mangan oxit kich thudc nanomet len be mat hat T.A lam tang dien tich be mat 
rieng cua vat lieu tir 6,36 m /̂g len 21,1 m /̂g. 

2.1.2 Danh gia kha nang hap phu asen tren vat lieu Mn02/ T.A 

Sau khi tong hgp vat lieu Mn02 tren T.A chiing toi tien hanh danh gia kha nang hap phu sat, 
mangan va asen cua vat lieu trudc khi dua vao ling dung. 

a) Ddi vdi As .̂• 

Cac nghien ciiu dugc tien hanh tuong tu nhu cho trudng hgp doi vdi Mn02 va ket qua thuc 
nghiem dugc trinh bay d hinh 2. 
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157 



Tieu ban: Moi tru&ng vd Ndng lugng ISBN: 978-604-913-013-7 

5+, 

b) Ddi vdi As^^: 

Tiln hanh tuong tu nhu dli vdi Aŝ "". Su hip phu Aŝ "" va As'"^ tren vat lieu Mn02/T.A kha 
phii hgp vdi mo hinh ding nhiet hip phu Langmuir vdi he so hoi qui la 99,75% doi vdi As ^•, 
99,83% dli vdi Aŝ "". Dung lugng hdp phu cue dai tinh theo mo hinh Langmuir la 1,35 mg/g 
dli vdi Aŝ "̂ ; 1,44 mg/g doi vdi Aŝ "̂ . 

2.1.3 Danh gia kha nang hap phu sat tren Mn02/T.A 
Cac nghien ciiu dugc tiln hanh gilng nhu cho trudng hgp hap phu asen. Thdi gian dat can 

bing hip phu la 1 gid, nIng do sit lmg/1 din 200mg/l. Lugng vat lieu hip phu la Ig. Sir hap 
phu Fê "̂  tren vat lieu Mn02/T.A kha phu hpp vdi mo hinh hap phu dang nhiet Langmuir vdi he 
sl hIi qui la 99,88%. Dung lugng hip phu cue dai tinh theo mo hinh Langmuir la 3,01 mg/g. 

2.1.4 Ddnh gid khd nang hdp phu mangan tren Mn02/ T.A 

Cac nghien ciiu dugc tiln hanh giong nhu cho trudng hgp hap phu asen. Thdi gian dat can 
bing hip phu dugc khao sat la 1 gid, the tich dung dich mangan nong do 1 mg/l den 150mg/l. 

Sir hip phu Mn̂ "̂  tren vat lieu Mn02/T.A kha phu hgp vdi md hinh dang nhiet hap phu 
Langmuir vdi he so hoi qui la 99,44%. Dung lugng hap phu cue dai tinh theo mo hinh 
Langmuir la 2,39 mg/g. 

2.2. Vat lieu hap phu y -FejOsTT.A 

2.2.1 Phuang phdp che tao: 

Che tao / -Fe203 / T.A dugc tien hanh tuong tu nhu doi vdi trudng hgp che tao 
Mn02/T.A trong sir co mat cua NH4NO3. Sau khi gel trong suot dugc hinb thanh, qua trinh 
ngam tam dugc thuc hien bang khuay trgn deu gel nay vdi T.A kich thudc 0,5-1mm dugc 
chpn lam chat mang y -Fe203. 

Dac trung Idp phu tren T.A dugc xac dinh tuong tu vdi timg budc nhu phan tren do de cap. 
Ket qua phan tich nhieu xa Ronghe, hien vi dien tir quet cho ta thay sat oxit phu trdn T.A ton 
tai dudi dang y -Fe203 va c6 kich thudc nanomet. 

2.2.2 Bdnh gid khd ndng hdp phu asen tren Y -Fe203/ T.A 

Cac nghien ciiu danh gia kha nang hap phu asen tren y -Fe203/T.A dugc tiln hanh tuong tu 
nhu trudng hgp Mn02 va ket qua thuc nghiem dugc trinh bay d hinh 3. 

Phirong trinh d^ng nhiet hap phu Langmuir 

q=qmax.b.Cf/(l+b.Cf) 
"2=0.9924949 DF Adj r''2=0.98999319 FlLSldErr=0.0S6457l95 Fstat=925.698Sl 

qmax =1,707J4S9 
b=0.167257S5 

N6Dg dp ion As(III) coo lai (mg/l) 

Hinh 3: Dudng ddng nhid hdp phu As cua y -VCIOT/T.A 
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Sir hap phu Aŝ "" va Aŝ "̂  tren vat lieu y -Fe203/T.A kha phii hgp vdi mo hinh dang nhiet 
hap phu Langmuir vdi he sl hIi qui la 99,24% dli vdi Aŝ ""; 99,49 dli vdi Aŝ "̂ . 

Dung lugng hap phu cue dai tinh theo mo hinh Langmuir la 1,707 mg/g doi vdi Aŝ "̂ ; 1,896 
mg/g dli vdi As""*"̂  

2.2.3 Bdnh gid khd ndng hap phu sdt tren y -Fe20}/ T.A 

Thdi gian dat can bang hip phu la 1 gid, nong do sat lmg/1 den 200mg/l,; Ig vat lieu hap phu. 

Sir hap phu Fê ^ bang y -Fe203/ T.A dugc mo ta kha chinh xac bang mo binh dang nhiet hap 
phu Langmuir vdi he so hoi qui la 98,04%. 

Dung lupng hap phu cue dai tinh theo mo hinh Langmuir doi vdi Fê "̂  la 3,40mg/g. 

2.2.4. Bdnh gid khd ndng hdp phu mangan tren y-Fe20/ T.A 

Thdi gian dat can bang bap phu la 1 gid, the tich dung dich mangan vdi nong do 1 mg/l den 
150mg/l,lg vat lieu hip phu. 

Sir hap phu Mn ^ bang / -Fe202/T.A dugc mo ta kha chinh xac bang mo hinh dang nhiet 
hap phu Langmuir vdi he so hoi qui la 99,79%. 

Dung lugng hap phu cue dai tinh theo mo hinh Langmuir doi vdi Mn̂ "̂  la 2,926 mg/g. 

3. KET LUAN 

De tong hgp Mn02 va y-Fe203 kich thudc nanomet (<30nm) vdi dien tich be mat rieng ldn 
49,7m^/g (doi vdi Mn02), 39,5m /g (doi vdi 6 - Fe203) bang phuang phap dot chay gel PVA d 
nhiet do thip 180*̂ 0 (dli vdi Mn02), 250''C (dli vdi Y-Fe203) trong dieu kien: pH =4, nhiet do 
tao gel = 80 C, ty le dung moi kim loai/PVA =1/3. 

Vat lieu cat thach anb (T.A) phu Mn02 va Y-Fe203 kich thudc nanomet dugc dieu che va sir 
dung trong hap phu asen, sat, mangan. Cac loai vat lieu nay vdi kich thudc 0,5-1,0 mm c6 
dung lupng hap phu cue dai: 

1,35 mg As (III)/g; 1,44 mg As(V)/g; 2,39 mg Mn̂ Vg; 3,01 mg Fê Vg dli vdi cat phii Mn02. 

1,71 mg As(IlI); 1,89 mg As(V)/g; 2,93 mg Mn̂ Vg; 3,99 mg Fê Vg dli vdi cat phu Y-Fe203. 
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