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Tém tit:

O Viét Nam 6 nhiém asen trong nudc ngam thugc chdu tho Séng Hong va chdu tho
Song Mé Cong dwoe xdc nhédn cao hown nhiéu ldn so véi gidi han tiéu chudn nudc uéng
0,01 mg As/l.

Hép phy chiém vi iri quan trong trong nhimg ky thudt thich hop nham giam néng dé
asen frong nuoc. I{dp phu chon loc sir dung cdc vat liéu khdc nhau trong so do la
mangan dioxit va sdat oxit [1-5].

Trong bdo cdo nay, ching 16i tdp trung nghién ciru 16ng hop va siur dung

mangan, sdt oxil kich thudc nanomet dé hdp phu asen, mangan, sdt trong nudc
ngam va nudc uong.

Bt MnO; va y-Fe;0s kich thitée nanomet dwoc 16ng hop ¢ nhiét dé thdp bang dot
chay gel dwoc tao thanh tir polyvinyl ancol (PVA) va nitrat kim logi. Ddc trumg vt
lieu MnO; va y-Fe;03 duoc tién hanh bang phuong phdp nhiéu xa tia X (XRD),
phicong phdp kinh hién vi dién tir (SEM) va phirong phdp do dién tich bé mdt (BET).

Pha dom tinh thé ciia MnO; va y-Fe,03 véi kich thudc trung binh khoang 40nm
(MnO;); 20nm (y-Fe;03). Dién tich bé mt la 49,7 m’/g (MnOy); 39,5 m*/g (r-Fe;05).

Vat liéu cat thach anh (T.A) phu MnO; va y-Fe;Os kich thude nanomet duoc diéu
ché va sir dung trong hdp phu asen, sdt, mangan. Cdc loai vdt liéu nay voi kich
thuoc 0,5 - 1,0 mm c6 dung luong hap phu cuec dai:

+ 1,35 mg As (1I)/g; 1,44 mg As(V) /g; 2,39 mg Mn’*/g; 3,01 mg Fe’*/g déi

vai cat phu MnO,.

+ 1,71 mg As(IIl); 1,89 mg As(V)/g; 2,93 mg Mn’"/g; 3,99 mg Fe’*/g déi véi

cdt phu y-Fe,0;.
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 of 0.01 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 waler.

Nanosized MnO; and y-Fe,03 powders have been synthesized at low temperature
by the combustion of gel prepared from polyvinyl alcol (PVA) and metal nitrates.

MnO; and y-Fe;O3 characterizations are examined by X - Ray Diffraction
(XRD), Scanning election microscopy (SEM) and Brunaure Emmet - Teller (BET)
measurements.

The single phases of MnO; and y-Fe;O3 with average primary size of about 40
nm (MnOg) 20 nm (y-Fe;03). The specific surface areas are 49.7 m’/g (MnO,),

39.5 m’/g (y-Fe;03).

The nanosized MnO; and y-Fe;Oj3 coated sands were prepared and used in the
arsenic, manganese, iron adsorption.

The nanosized MnO; and v-Fe,03 coated sand materials of size from 0.5 to 1.0
mm yield maximum sorption capacity of:

+ 1,35 mg As (IID/g; 1,44 mg As(V) /g, 2,39 mg Mn’*/g; 3,01 mg Fe’*/g for
MnO; coated sand.
+ 1,71 mg As(lll); 1,89 mg As(V)/g; 2,93 mg Mn’*/g; 3,99 mg Fe''/g for y-Fe 03
coated sand.
1. THUC NGHIEM
1.1 Héa chit, dung cu
Dung dich Fe(NOs);, Mn(NOs),, As(IIl), As(V), NH4OH, HNO3, H,0,, Polyvinyl ancol
(PVA), Na;AsOs, AsyO3, dung dich NaOH déu c6 d6 sach phan tich.
Céc chiu nhi€t 100ml, 200ml, binh dinh muc 25ml, 100ml, 250ml, 500ml, 1000ml, pipet,
may khudy tir, con khuay tlr, may do hap thu quang, chén nung, tu say, lii nung.
1.2 Phwong phap nghién ciru
Dé danh gia mot sb dac trung cua vat lidu d6 sit dung mot sb thiét bi hién dai: May
Siemens D-5000(CHLB Durc) vdi birc xa CuK, budce séng A=1,5406 A’ kinh hién vi dién tir
quet (SEM) JEOL - 5300 (Nhat Ban); may SA cua hong CUOLTER (M¥); may so mau quang
hoc (Anh).
Nong d6 Mn, Fe duoc xac dinh bang phuong phap so mau & cac buée séng khac nhau: Mn
voi persulfate & bude song ¢=525nm; Fe bang phuong phép phenanthroline & buéc song

&=510nm. Ham lugng asen trong cdc mau thé nghiém duoe xéc dinh trén moy quang phd hép
thu nguyon tir (AAS) ctia héng Shimadzu (Nhat Ban) dé xac dinh.

Panh gia kha nang hap phu cua vit liéu theo md hinh dang nhiét h4p phu Langmuir.

2. KET QUA VA THAO LUAN

2.1 Vit lieu MnO; trén T.A
2.1.1. Phuong phdp ché tao

Hoa tan PVA vao nuéc ¢ 80°C dén khi tan hét tao dung dich trong subt & 80°C. Cho mot
lugng mudi mangan nitrat vao dung dich dé tao gel Mn-PVA (véi ty 1é Mn/PVA = 1/3), duy
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trd hon hop & pH = 4 va gia nhiét & 80°C trong 4 gio. Cho 1 lugng T.A vao va khudy lién tuc.
Sau d6 xir ly nhiét & 180°C trong 4 gi¢ thu duge san pham la vét liéu MnO,/Si10,.Theo quy
trinh nay chung t6i da tién hanh tong hgp vat liéu MnO,/T.A.

pé chiimg minh su ¢6 mat cia MnO; kich thudce nanomet trén hat T.A, bé mat cua vat liéu
déﬁduorc phi MnO; duoc cha xat, tach va dua xac dinh hinh thai bé mat ctua nd. Két qua duoc
thé hién trong hinh 1.

IMS 5.0kV x150k SE(M) 8/20/2007

(a) - Mau T.A truée phii. (b) - Mdu T.A sau phii.

Hinh 1: Anh vi cdu triic va hinh thdi hoc cua T.A trude va sau khi duwoc phu MnO,.

Viéc pht 16p mangan oxit kich thudc nanomet 1én bé mat hat T.A lam tang dién tich bé mat
riéng cua vat liéu tir 6,36 m%g 1én 21,1 m%/g.
2.1.2 Panh gia kha niing hip phu asen trén vit liéu MnO,/ T.A

Sau khi tdng hop vit liéu MnO, trén T.A ching t6i tién hanh danh gia kha nang hip phu sét,
mangan va asen cua vat liéu trudce khi dua vao tng dung.

a) Déi véi As>*:

Céc nghién ctru duoc tién hanh tuong tw nhu cho truong hop dbi vai MnO; va két qua thuc
nghiém duogc trinh bay ¢ hinh 2.
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Hinh 2: Puong ddng nhiét hdp phu As>* cia MnOy/T 4
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b) Déivéi As”*

Tién hanh tuong tu nhu dbi véi As>*. Su hip phu As* va As trén vét liéu MnO,/T.A kha
phu hop véi mo h1nh dang nhiét hap phu Langmuir véi hé s6 héi qui 1 99,75% déi voi As®
99,83% d01 voi As* . Dung luong hap phu cuc dai tinh theo m6 hinh Langmuir la 1,35 mg/g
di voi As®*; 1,44 mg/g d6i véi As™.

2.1.3 Panh gia kha niang h:’ip phu sit trén MnO,/T.A

Céc nghién ctru dugce t1en hanh gibng nhu cho trudng hop hdp phu asen. Thoi gian dat can

bang hap phu la 1 gid, ndng d6 sat 1mg/l dén 200mg/l. Lugng vat li€u hép phu la 1g. Su hdp

phu Fe’" trén vét liéu MnO,/T.A kh4 phi hop v6i md hinh hép phu dang nhiét Langmuir v6i hé
s6 hdi qui 12 99,88%. Dung luong hdp phu cuc dai tinh theo md hinh Langmuir 1a 3,01 mg/g.

2.1.4 Ddnh gid khd ning hidp phu mangan trén Mn02/ T.A

Cac nghién ctru dugce tién hanh glong nhur cho truomg hop hip phu asen. Thoi gian dat can
bang hdp phu duoc khao sat 1a 1 gid, thé tich dung dich mangan nong d6 1 mg/1 dén 150mg/l.

Su hip phu Mn** " trén vét liéu MnO,/T.A kha phu hgp v6éi mé hinh dang nhiét hép phu
Langmuir v4i hé s6 hoi qui 1a 99,44%. Dung lugng hép phu cuc dai tinh theo md hinh
Langmuir 1a 2,39 mg/g.

2.2. Vit liéu hdp phu y -Fe;O3/T.A

2.2.1 Phwong phdp ché tao:

Ché tao 7/ -Fe,03 / T.A duoc tién hanh tuong tu nhu dbi voi truong hop ché tao
MnO,/T.A trong sur ¢6 mét cia NHsNOs. Sau khi gel trong subt duoc hinh thanh, qua trinh
ngim tdm dugc thuc hién bing khudy tron déu gel nay vai T.A kich thude 0,5-1mm dugc
chon lam chét mang y -Fe,0;.

béc trung 16p phu trén T.A duoc xac dinh tuong tu véi tirng budce nhu phan trén do6 dé cap.
Két qua phan tich nhi€u xa Ronghe, hién vi dién tir quét cho ta thdy sit oxit phu tron T.A ton
tai dudi dang y -Fe,Os va cé kich thudce nanomet.

2.2.2 Pdnh gid kha ning hip phu asen trén ¥ -Fe203/ T.A

Céc nghién ctru danh gi4 kha ning hip phu asen trén y -Fe;04/T.A dugc tién hanh tuong tu
nhu truong hop MnOz va két qua thue nghiém dugc trinh bay & hinh 3.

Phuo’ng lrmh dADg nhlel hap phu Langmuir
q=qmax.b.Cl/(1+b.Cf)
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Hinh 3: Ducng ding nhiét hip phu As®" cia y -Fe;0y/T A

158



Héi nghi Khoa hoc ky niém 35 nam Vién Khoa hoc va Céng nghé Viét Nam - Ha N6i 10/2010

Su hip phu As** va As® trén vat liéu y -Fe;03/T.A kha pht hop véi mé hinh dang nhiét
hap phu Langmuir véi hé sé hdi qui 12 99,24% déi véi As®*; 99,49 déi voi As™.

Dung luong hap phu cuc dai tinh theo mé hinh Langmuir 1a 1,707 mg/g déi véi As™; 1,896
mg/g dbi véi As®

2.2.3 Pdnh gid kha ning hip phy sit trén y -Fe;0y/ T.A
Thoi gian dat can béng hép phu la 1 gi, ndng do sit 1mg/l dén 200mg/l,; 1g vit liéu hdp phuy.

Su hép phu Fe** béng y -Fe;03/ T' A duge md ta khé chinh xac béng mo hinh dé.ng nhiét hép
phu Langmuir véi hé sé hdi qui 1a 98,04%.
Dung luong hap phu cuc dai tinh theo m hinh Langmuir déi vai Fe’* 1a 3,40mg/g.

2.2.4. Danh gid khd ning hip phy mangan trén y -Fe;03/ T.A

Thoi gian dat can bang hdp phu la 1 gid, thé tich dung dich mangan véi nong do 1 mg/l dén
150mg/l,1g vat liéu hap phu.

Su hép phu Mn?* bang y -Fe;03/T.4 dugc mé ta kha chinh x4c bing mé hinh déng nhiét
hép phu Langmuir v6i hé sé hdi qui 1a 99,79%.

Dung luong hip phu cuc dai tinh theo mé hinh Langmuir dbi véi Mn** 14 2,926 mg/g.

3. KET LUAN

bé téng hop MnO, va y-F6203 kich thudc nanomet (<30nm) voi dién tich bé mat riéng 16n
49,7m%/g (déi vei MnOz) 39,5m*/g (ddi vdi 6 - Fe,03) bing phuong phép dot chay gel PVA &
nhiét do thip 180°C (ddi voi Mn0,), 250°C (déi véi y-Fe 03) trong diéu kién: pH =4, nhiét do
tao gel = 80°C, ty 1¢ dung madi kim loai/PVA = 1/3.

Vit li€u cat thach anh (T.A) phu MnO, va y-Fe;0; kich thudc nanomet duoc didu ché va sir
dung trong heflp phu asen, sat, mangan. Cac loai vét liéu nay voéi kich thudc 0,5-1,0 mm cé
dung luong hap phu cuc dai:

1,35 mg As (I1I)/g; 1,44 mg As(V)/g; 2,39 mg Mn**/g; 3,01 mg Fe**/g déi véi cat phit MnO,.
1,71 mg As(II); 1,89 mg As(V)/g; 2,93 mg Mn*'/g; 3,99 mg Fe**/g ddi véi cat phu y-Fe,0;.

LOT CAM ON
T4p thé tac gia chan thanh cam on Ban tb chirc Ho1 nghi Khoa hoc 35 ndm Vién Khoa hoc
va Coéng nghé Viét Nam da cong bd bao céo trong tuyén tap bao cao ciia Hoi nghi
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