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Tém tit:

Hép phy la mét ky thudt thich hop dé xir Iy amoni, asen, sdt, mangan [1-5]. Vit
liéu nano chira cdc nguyén t6 dat hiém chua dicoc nghién cieu nhiéu. Vat liéu 6 xit
hén hop kich thuéc nanomet LaMnO;s; CeOj-MnyOs duoc tdng hop ¢ nhiét do
thap bang qua trinh dot chdy gel cua polyvinyl ancol véi muéi nitrat kim loai.
Tinh chdt ddc tring cia LaMnO;, CeO-Mn;03 duoc xdc dinh bang phuwong phap
nhiéu xa tia X, phwong phdp hién vi dién tir quét va phicong phap hdp phuvar ly.
LaMn03 don pha cé6 kich thu'oc hat trung binh < 50nm véi dién tich bé mdt riéng
27,6 m’/g dwoc nung & 600°C trong 2 gic va 6 xit hén hop CeOr-Mny0s véi dién
tich bé mat riéng 65,3 m’/g dwoc nung ¢ 350°C trong 2 gio.

Dad tién hanh ddnh gia kha nang hdp phu cia LaMnO3, CeOy-Mn;03 kich thieée
nanomet déi voi amoni, asen, sdt, mangan trong dung dich meéc. Pdnh gid khd
nang hép phu cia LaMnO, CeO,-Mn;0; kich thude nanomet doi véi amoni, asen,
sat, mangan theo mé hinh déng nhiét hdp phu Langmuir. Dung heomg hdp phu ciec
dai cua LaMnQOj kich thueéc nanomet la 52.48 mg As (11]) /g 56.08 mg As(V) /g;
104,88 mg Fe (II) /g; 98.09 mg Mn(Il) /g; 87.51mg NH, /g va dung lwong hap
phu cuc dai cua CeOr-Mn;0s3 kich thudc nanomet la 7,09 mg As(V)/g, 154,54 mg
NH, /g, 72,45 mg Fe(Ill)/g; 60,27Mn(1])/g.

Abstract:

LaMnQs, mixed oxide CeOy-Mn;O3 have been synthesised at low temperature by
the combustion of gel prepared from polyvinyl alcohol (PVA), La(NO3)3, Ce(NO;3)y
and Mn(NO3);. LaMnQO3; CeOx-Mn;O3 characterizations were examined by X-ray
diffraction (XRD), scanning electron microscopy (SEM) and BET (Brunaure-Emmet-
Teller) measurements. The szngle phase LaMnO; with average primary size < 50 nm,
specific surface area 27.6 m */g was obtained at 600°C in 2h and CeOrMny03 with
large specific surface area 65,3 m */g was obtained at 350°C in 2h.

The nanosized LaMnO3 and CeOz-MngO_g have been investigated for removing
iron, manganese, arsenic and ammoniac from water. The sorption characteristic of
nanosized LaMnO3 and CeO3-Mn,03 for AS(III), AS(V), Fe(Ill), Mn(Il), NH;" is
according to the langmuir isotherm. The sorption capacities of nanosized LaMnO;
are 52.48 mg/g for As (Il); 56.08 mg/g for As(V); 104,88 mg/g for Fe (IlI),
98.09 mg/g for Mn(ll); 87.5Img/g for NH; and the sorption capacities of
nanosized CeQ>-MnyO3 are 57,09 mg As(V)/g; 72,45 mg Fe(Ill)/g; 60,27 Mn(1l)/g;
154,54 mg NH,'/g.
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1. THU'C NGHIEM

1.1 Ho4 chét, dung cu

Dung dich La(NOj), Ce(NO3)s Mn(NO;s),, As(III), As(V), NHsOH, HNOs, HyO;, Polyvinyl
ancol (PVA), Na;AsOs, As;Os3, Fe(NO;); dung dich NaOH déu co do sach phan tich.

Cée c’hgu nhiét 100m}, 200ml, binh dinh mirc 25rr}l, 100ml, 250ml, 500ml, 1000ml, pipet,
may khuay tir, may do hap thu quang, chén nung, ti siy, 16 nung.

1.2 Phwong phap nghién ciru

D¢ danh gia mot s§ dac trung cia vat liéu da sir dung mot s6 thiét bi hién dai: Méy
Siemens D-5000(CHLB Dic) véi birc xa CuK,, bude séng A=1,5406 A% kinh hién vi dién tir
quet (SEM) JEOL - 5300 (Nhit Ban); may SA cua hang CUOLTER (M¥); may so mau quang
hoc (Anh). - '

Néng d6 Mn, Fe, NHs" duge xac dinh bang phuong phap so mau & cic budc séng khac
nhau: Mn véi persulfate & bude song A=525nm; Fe bang phuong phép phenanthroline & budc
song A=510nm; NH4" bang phuong phap phenol & buéc séng A=640nm. Ham lugng asen
trong cac mau thi nghiém dwoc xac dinh trén may quang phd hép thu nguyén tir (AAS) cia
hang Shimadzu (Nhat Ban) dé xac dinh.

Panh gia kha nang hip phu ciia vét liéu theo md hinh ding nhiét hdp phu Langmuir.

2. KET QUA VA THAO LUAN
2.1 Tong hop vit liéu perovskit LaMnOj3;, CeO;-Mn,0;

Téng hop vat liéu oxit hdn hop perovskit kich thudc nanomet bang phuong phap dt chay
gel PVA theo quy trinh nhu sau: Dung dich muébi nitrat d4t hiém, Mn(NOs), duoc tao gel voi
PVA tan trong nudc & 80°C v6i pH =4 theo ty 1€ mol kim loai/PVA = 1:3. Dung dich dugc
khudy trén va gia nhiét lién tuc cho t6i khi mot gel trong ddng nhat duoc hinh thanh. Gel
duoc 1am gia trong ti siy & 120°C, sau d6 dugc nung & 600°C trong 2 gid ddi voi vat lidu
LaMnO;3; va 350°C dbi voi vat liéu CeOz Mn,0;. Gian dd nhiéu xa tia X va anh SEM duoc
dua ra 0 hinh 1(a,b),2(a,b). Dién tich bé mat duoc x4c dinh bang phuong phap BET c6 gia tri
27.6m%/g d6i v6i vat liéu LaMnOs va 65, 3m?/g dbi vai vat liéu CeO,-MnyOs.

Vit liéu LaMnOs thu dugc don pha, c6 kich thudc dong nhét < 30nm.
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Hinh 2 (a): Gian dd nhidu xa tia X Hinh 2 (b): Hinh SEM ctia CeO,-Mn,Os
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Hinh 1 (a): Gian dd nhifu xa tia X Hinh 1 (b): Hinh SEM ctia LaMnO;

Vit liéu CeO,- Mn,0; thu duge ¢é cu triic nano vai nhidu khoang tréng déng nhét.
2.2 Nghién ciru kha ning sit dyng LaMnO; kich thwéc nanomet dé hip phu sit,
mangan, asen va amoni

Thoi gian dat can bang hip phu cua vt lidu LaMnO; dbi véi Fe, Mn dugc xac dinh 1a 60
phut cua As la 150 phut va cia amoni l1a 120 phat. D€ danh gia kha néng hap phu cta vt liéu
ching t61 sir dung md hinh dang nhiét Langmuir [6].
2.2.1 Hip phu As

a) Hap phu As’*

Két qua nghién ciru hap phu As(V) trén vat liéu LaMnOs dugc dua ra trong bang 1 v+
dugc the hién trén duong cong hép phu trén hinh 3:

Bang I1: Dung lwong hdp phu As(V) cua vdt liéu LaMnOj

Néng dé dau C; (mg/l) | Nong do cudi Cr(mg/l) | Dung luong hdp phu q (mg/g)

1.05 0.01 1.98

10.00 5.75 8.50

25.05 15.25 19.65

50.15 32.15 35.89

100.05 74.45 51.1

1500.15 122.55 54.98

200.00 172.45 55.10
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Pubmg dang nhiét hip phu langmuir
q = Qmax.b.Cf/(1+b.CN
F*2-0.99874538 DF Ad}r*2=0.99749077 FISIdErr=0.98595792 Fstal=1592.1121
Qmax = 56.08
b =0.031

Dung luong hap phu g (mg/g)
s
Dung lugng hap phu q (mg/g)

| 50 100 150
Néng d6 As (V) con lal Cf (mg/l)

Hinh 3: Puong ddng nhiét hdp phu As(V) cua vét liéu LaMnO;

Dung luong hép phu cuc dai dbi véi As™ 12 Qma=56.08mg/g.

b) Hdp phu As’*

Tuong tu nhu nghién c(ru,hép phu As (V), cac két qua hdp phu As (III) cho thiy gia tri
dung lugng hip phu cuc dai d6i véi As™ 14 Quax =52.48mg/g.
2.2.2 Hap phyu NH,: Di tién hanh hip phu amoni trén LaMnO; két qua dung luong hip phu
cuc dai dbi véi NH," 13 Qmax=87.51mg/g.
2.2.3,Hap ph? Fe’*: Két qua nghién ciu hap phu Fe(III) cho thiy, dung luong hip phu cuc
dai d6i voi Fe’* 1a 104,88mg/g.
2.2.4 Hdp phu Mn**: K&t qua nghién ciu hap phu Fe(III) cho thdy, dung luong hip phu cuc
dai dbi voi Fe’* 14 98,09 mg/g.
2.3 Nghién ciru kha ning sit dung CeO,-Mn,0; kich thwéc nanomet dé h?ip phu sit,
mangan, asen va amoni
2.3.1 Danh gia kha ndng hép phu As(V) ciia vt liéu CeO; Mn;0;3

Thi nghiém dugc tién hanh nhu sau: 100ml dung dich nong do tir Img/l d¢én 200 mg/l pha

tir dung dich As(V) chuan dwoc khudy lién tuc véi 0. 05g miu trén may khudy tir. Sau 120
phut ldy mau ra xac dinh ndng do As con lai. Két qua dwoc dua ra trong hinh 4.

Duong hap phu dang nhlet Lanngmmr As cua he Ce-Mn350
2=0.99885293 DF Adj r12=0.99732349 FitStdEr=1.0513851 Fstat=1161.0443
Qmax =57.098025
¢=0.021679598 d=1e-12
60 60
50 . |50
40+ L 40
G 3 F30 &
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0
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Hinh 4: Duong ddng nhiét hdp phu As(V) trén vat liéu CeOr-Mny0s,
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Dung lugng hép phu cuc dai Qmax = 57.09 (mg/g)

2.3.2 Hfi'p phu NH;' ciia vit ligu CeQ2-Mn,0; kich thude nanomet theo mé hinh ding
nhiét hap phu Lanngmuir

Thi nghiém dugc tién hanh nhu sau: 100ml dung dich ndng doé tir Img/1 dén 200 mg/] pha
tir dung dich NH," 1000 mg/l dugc khuay li€n tuc voi 0.05g méu trén may khudy tir. Sau 90
phut lay mau ra xac dinh néng d6 NH," con lai va két qua thé hién & hinh 5.

Duong hap phu dang nh|et Lanngmuir NH4 cua vat Ileu Ce-Mn350
r2=0.99837822 DF Adj r*2=0.99675643 FilStdErr=3.2242971 Fstat=1231.2094
Qmax =154.53565
€=0.039845756
175 175
1501 ) _ H150
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Hinh 5: Duong dcfng nhiét hd:p phu amoni trén vat ligu CeO,-Mn;03
Dung luong hip phu cuc dai Qmax = 154.5 (mg/g).
2.3.3 'Hd’p phu Fe’*: Két qua nghién ctru hdp phu Fe(III) cho thdy dung luong hip phu cuc
dai déi voi Fe** 12 72,4mg/g.

2.3.4 Hap phu Mn**: Két qua nghién ciru hap phu Fe(IIl) cho thiy dung lugng hip phu cuc
dai déi voi Fe¥* 1a 60,2 mg/g.

3. KET LUAN
P tdng hop oxit hdn hop he dat hiém mangan c6 kich thuorc nanomet (<50nm), vdi dién
tich bé mat rleng 16n (27, 60m?> /g dbi voi LaMnOs, 65, 31m? /g dbi vai CeO,- Mn,0O3) bang

phuong phap dbt chay gel PVA & diéu kién: Nhiét do tao gel 80°C, pH =4, ty 1é kim
loai/PVA = 1/3, nung & 350°C (déi voi CeOr-Mny03), 600°C (ddi voi LaMnOs) trong 2 gio.

b3 nghién ciru tmg dung vét liéu LaMnOs kich thude nanomet va vat ligu oxit hén hop
Ce-Mn c6 cAu tric nano dé hap phu As(III), As(V), Fe(IlI), Mn(II) va NH," xac dinh duoc:

- Dung luorng hap phu cuc dai cua vat liéu LaMnOs; kich thudc nanomet tudn thu theo
md hinh hép phu ding nhiét Langmuir ddi v&i As(IIl); As(V); Fe(IIl); Mn(Il); NH,
lan luot 1a 52,48; 56,08; 104,88; 98,09; 87,51mg/g.

- Dung luong hap phu cuc dai cta oxit hdn hop Ce-Mn ¢6 cdu tric nano dbi voi As(V);
Fe(I11); Mn(II); amoni, lan luot 14 57,09; 72,40; 60,20; 154,5mg/g.
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LOI CAM ON

Tap thé tac gia chan thanh cam on Ban t6 chirc Hoi nghi Khoa hoc 35 ndam Vién Khoa hoc
va Cong nghé Viét Nam da cong bd bdo céo trong tuyén tép béo cdo ctia Hoi nghi.
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