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Abstract

Base on gel combustion method using polyvinyl alcohol under optimum condition such as gel-formation
temperature of 80 °C, pH 4, molar ratio metal/PVA of 1/1, molar ratio La/Fe of 1/1, and calcination temperature of 550
°C for 2 hours, the nano-mixed oxide LaFeO3; was successful synthesized with average size of 100 nm. The prepared
material was characterized by X-ray diffraction and scanning emission microscope. An investigation on the ammonium
adsorption was illustrated with maximum adsorp ability of 19.88 gN/g at time equilibrium of 90 min. The adsorption
capacity of the material did not depend on pH, Mn(I1) and Fe(l11).
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1. GIOI THIEU

Tinh trang & nhidm amoni trong nudc ngam
ngay cang nghiém trong, ddc biét la khu vuc ddng
bang Béc Bo. Theo cac két qua khao sat nghién ctu,
nong dd amoni trong nuGc ngam & cc tinh nhu Ha
Tay, Ha Nam, Nam Dinh, Ninh Binh, Hai Duong,
Hung Yén, Thai Binh déu cao hon néng do tiéu
chuan nuéc sinh hoat (3 mg/l) khoang 70 % dén 80
%. Mot s6 miu nudc tai Hi Nam c6 ham Iwong
amoni 1én gap hang chuc lan so véi tiéu chuan Viét
Nam [1, 2].

Ham luong amoni trong nuwdc ngam ting cao chi
yéu do str dung tran lan phan bon hiru co, thudc trir
sau, hoa chat thuc vat trong hoat dong ndng nghiép
va qué trinh phan hay caa cac hop chét hitu co ngay
trong tang chra nugc sinh ra amoni ciing lam 6
nhiém ngudn nudc ngam

Amoni thuc chat khong qua doc dbi véi co thé
ngudi khi & ndng d6 thap (1,5 mg/1), nhung khi nong
d6 amoni vugt ngudng n6 chuyén hoa thanh nitrit va
nitrat. Hai chat nay khi ton tai trong co thé s& chuyén
héa thanh nitrosamine, chit nay c6 thé gay ton
thwong di truyén té bao 1a mot nguyén nhan gay ung
thu. Do d6 amoni dugc coi nhu 1a tién chéat doc
[3,4].

C6 nhiéu phuong phép xir Iy amoni trong nudc,
nhu trao d6i ion, phuong phap oxi héa va phuong
phap hip phu [5-8]. Nhém nghién ctu Phong Vat

liu Vo6 co, Vién Khoa hoc Vat liéu vai truyén thong
ché tao céc vat liéu oxit phic hop c6 kich thuéc
nano va tng dung chdng trong viéc xu ly cac chat
gay 6 nhiém moi truong nudc nhu asen... trong bai
bao nay sé sir dung vat liéu LaFeO; kich thudc nano
dugc tong hop bang phuong phap ddt chay gel dé
hip phu amoni trong méi truong nudc.

2. THUC NGHIEM
2.1. Hoa chat va dung cu

- Oxit phirc hop LaFeO; céu tric perovskite,
kich thuéc nanomet dwoc téng hop bing phuong
phap dbt chay gel polyvinyl ancol (PVA) & diéu kién
t6i wu nhu pH tao gel 3, ti 16 mol kim loai/PVA =
1/1, ti 1¢ kim loai La/Fe = 1/1, nhiét d6 tao gel
800°C va nhiét d6 nung ¢ 550 °C [9].

- Dung dich NH," 1000 ppm (Merck), axit HNO;
(PA), NaOH (PA), dung dich Fe(lll), Mn(ll) va
nudc cat déu co do sach phan tich.

- Céc dung dich phan tich NH," nhu: phenol,
Natri nitroperside 0,5 %, kali xitrat, NaCIO 5 %,
NH,C1 déu c6 do sach phan tich.

- Dung cu va thiét bj thi nghiém gém: may do
pH (Y), may khudy tur gia nhiét IRE (Y), may ly
tam, can phan tich, may do UV-Vis Shimadzu 1800
(Nhat Ban) va mot sd dung cu trong phong thi
nghiém.
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2.2. Cac phwong phap nghién ciru

Nong d6 cua dung dich NH," dugc xac dinh
bing phuong phép tric quang so mau trén may do
UV-Vis & budc song A = 640 nm. lon NH," phan
tng véi hypoclorit va phenol tao phic mau xanh
dam trong moi truong Kiém vai sy c6 mat cia xdc
tac natri nitroprusside.

Dung lugng hap phu amoni duoc xac dinh theo
cong thic:

qmax-b-Cf
1+ b.Cs

q:

Trong d6: q la dung lwong hap phu cua vat ligu
(MgN/g); Gmax 12 dung lugng hap phu cyc dai cua vat
liéu (mgN/g) Cr la ndng d6 sau hap phu cua dung
dich NH," (ppm) b 1a hing sé ding nhiét cua
phuong trinh (dm*/mg).

Kha ning hap phu amoni cua oxit phic hop
LaFeO; duoc thuc hién nhu sau: Can chinh xac mét
lugng oxit LaFeOs, cho hap phu 100 ml dung dich
NH," trong mot khoang thoi gian xac dinh. Nong do
NH4 dugc xac dinh truéc va sau khi hip phu. Mot
s6 yéu t6 anh huong dén kha niang hap phu cua vat
ligu dwoc nghién ctru nhu: thoi gian can bang hap
phu cua vat liéu, anh huéng cua pH, anh huong cua
céc cation Fe(l11), Mn(11) d&én kha ning hap phu cua
vat liéu.

Dung luong hap phu téi da qmax (MgN/g) cua vat
liéu dugc xac dinh bang phwong phap hap phu ding
nhiét Langmuir voi phan mém tinh toan Table —
curve.

3. KET QUA VA THAO LUAN

Vit liéu LaFeO, don pha c6 ciu tric perovskit,
kich thudc nanomet dwoc téng hop bing phuong
phap d6t chay gel PVA & cac diéu kién pH = 3, nhiét
do tao gel 80 °C, ty 1& kim loai/ PVA = 1/1, ti 1& kim
loai La/Fe = 1/1. nung & 550 °C trong 2 gio. Két qua
phan tich ciu triic vat liéu trén may Siemens D -
5000 (Puc) va hinh thai hoc trén kinh hién vi dién tir
quét (FE-SEM) JEOL - S.4800 (Nhat Ban) dugc chi
ra 6 hinh 1 va 2.

3.1. Thoi gian can bang hip phu amoni caa vat
liu LaFeO;

Dé khao sat khoang thoi gian can bing hap phu
cua vat liéu da tién hanh cac thi nghiém nhu sau:
cho 0,05 g vat liéu LaFeO; hap phy trong 100 ml
dung dich NH," c6 ndng d6 1 ppm khudy lién tuc

Dao Ngoc Nhiém va céng su

trén méy khuay tir dén khi dat can bang. Cac két qua
phan tich dugc dua ra trong bang 1.
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Hinh 1: Gian d6 XRD cua vat liéu LaFeOs[9]

IMS x100k SE(M) 5/28/2009

Hinh 2: Anh FE-SEM cua vat liéu LaFeO3[9]

Bang 1: Thoi gian can bang hap phu amoni
cua vt liéu LaFeO;

t(phat) | Ci(ppm) | Ct(ppm) | g (mgN/g)
30 1,00 0,37 0,63
60 1,00 0,26 0,74
90 1,00 0,24 0,76
120 1,00 0,24 0,76

Két qua chi ra trén bang 1 cho thay dung luong
hap phu amoni cua vat liéu tang nhanh theo thoi gian
dén 60 phit va dat can bang ¢ 90 phat véi dung
lwong hap phu c6 gia tri g = 0,76 mgN/g. Do dé thoi
gian 90 phut duoc lya chon lam thoi gian dat céan
bang cho céc thi nghiém tiép theo.

3.2. Anh hwéng ciaa pH dén kha ning hip phu
amoni cua vat liéu LaFeO,

Céc thi nghiém nghién ctru anh huong cua pH
dén dung lugng hap phu amoni cua vat liéu LaFeO;
duoc tién hanh nhu sau: can chinh xac 0,05 g vat
liéu LaFeO; cho vao 100 ml dung dich amoni cé
nong d6 5 ppm & cac pH khac nhau tir 4,5 dén 8,5
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khudy lién tuc trong 90 phit. Cac két qua phan tich
va tinh toan dugc dua biéu dién & hinh 3.

Tir d6 thi biéu dién anh huong cua pH dén dung
lwong hap phu amoni cua vat liéu LaFeOs thay rang,
khi pH dung dich tang tir 4,5 dén 8,5 thi dung lugng
hap phu amoni cua vat liéu LaFeOj ciing ting khong
dang ké tir 3,26 mg/g dén 3,64 mg/g.
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pH
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Hinh 3: Anh huéng cua pH dén kha ning hap phu
amoni cua vat liéu LaFeO,

3.3. Anh hwéng cia ion Fe(111) dén kha niing hap
phu cuaa vat liéu LaFeO;

Céc thi nghiém duoc tién hanh nhu phan trén chi
thay doi nong do Fe(lll) tir 0 dén 10 ppm. Két qua
phan tich va tinh toan duoc ghi lai & hinh 4.
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Hinh 4: Anh huéng cua ion Fe(I11) dén kha niang hap
phu amoni cua vat liéu LaFeOs;

Tir d6 thi anh huéng cua ion Fe(lll) dén kha
ndng hap phu amoni cua vat ligu LaFeOs thay rang,
khi nong d6 ion Fe(lll) trong dung dich tang trr O
ppm dén 10 ppm thi dung luong hap phu amoni cua
vat lieu LaFeO; giam tur 3,38 mg/g dén 3,18 mg/g.
Dung luong hip phu amoni cua vat liéu LaFeOs
trong diéu kién khao sat gan nhu it bi anh huong boi
su ¢ mat caa ion Fe(lll).

Khdo sat kha ndng hap phu amoni cua...

3.4. Anh hwéng cia ion Mn(I1) dén kha niing hap
phu amoni caa vat liéu LaFeO;

Céac thi nghiém khao sat anh huéng cua ion
Mn(11) duoc thuc hién tuong tu vai ion Fe(lll). Két
qua thi nghiém duoc biéu dién & hinh 5. T hinh 5
cho thiy dung luong hip phu amoni cua vat lidu
LaFeO; ciing it bi anh huong boi sy ¢6 mat caa ion
Mn(11). Khi nong d6 ion Mn(II) tang tir 0 ppm dén
10 ppm trong dung dich thi dung lugng hap phu
amoni cua vat liéu LaFeO; giam tir 3,38 mg/g dén
3,34 mg/g. O day, khong xay ra qua trinh hap phu
canh tranh cua vat liéu gitra amoni va ion Mn(l1).
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Hinh 5: Anh huéng cta ion Mn(11) dén kha ning
hap phu amoni cua vat liéu LaFeO;

3.5. Dung lugng hap phu cwe dai amoni trong
dung dich cia vat liéu LaFeO;

Dung luwong hip phu cuc dai (Qmax) duwoc Xac
dinh nhu sau: cho ¢6 dinh 0,05 g LaFeOs vao 100 ml
dung dich amoni vai cac ndng d6 ting dan tir 0 d&én
100 ppm khudy déu lién tuc trén may khuay tir trong
90 phit ¢ 25 °C. Nong do dung dich amoni truéc,
sau qué trinh hip phu duoc phan tich va tinh toan
dung luong hap phu (q) theo cdng thic & muc 2.2.
Két qua thuc nghiém dugc tinh toan va ghi lai o
bang 2.

Bang 2: Dung lugng hap phu amoni cua vat lidu

LaFeOs
Co (ppm) | Ct(ppm) q (mgN/g)

0 0 0

1 0,24 0,76

10 5,26 4,74
20,06 10,98 9,08
40,29 24,72 15,57
60,17 41,42 18,75
81,04 61,53 19,51
100,05 80,12 19,93
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Tir két qua thyc nghiém hap phu amoni coa vat
liu LaFeOs (bang 2) 1am co so dé sir dung tinh toan
phan mém Table-curve. Két qua tinh toan dugc dua
ra & hinh 6. Két qua dung luong hap amoni cua vat
licu LaFeO; theo thuc nghiém (g max = 19,93 mg/g)
va dugc mo ta khéa tét véi mo hinh dang nhiét hap
phu Langmuir qua phan mén tinh toan Table-curve
dung lwong hap phu amoni cyc dai coa vat liéu
LaFeOs theo tinh toan (q ma= 19,88 mg/g) vai hé sé
hoi quy r* = 99,92 %.

Putng dang
q=0

ict hdp phu Langmuir
b.CH(1+b.CT)

r2=0.99919135 DF Adjr 23987741 Falat=6178.1264

.

™~

e luong hip phu g (mg/g)
-

—

Dung lugng hip phy q (mg/g)

Dun
—

a0 a0 80
Noéng d¢ ameni con lgi Cf (mg/l)

Hinh 6: Budng dang nhiét hap phu amoni cua
vat liéu LaFeO;

Tur két qua nghién ctu thay ring kha ning hip
phu amoni cua vat liéu LaFeO; ¢6 kich thudc nano
téng hop bang phuwong phap dét chay gel PVA la rat
t6t. Day chinh la didu thi vi dé dé cd thé nghién ciru
xur ly triét dé amoni trong nudce bi & nhidm bang vat
liéu nano LaFeO. Nham muc dich &ng dung vat liéu
nay trong viéc xir ly triét && amoni tir dung dich céc
nghién cau khao sat ty my vé mot s6 yéu t6 anh
huéng t6i qua trinh hip phu amoni cua vat liéu
LaFeO; kich thuéc nano trén chat mang s& duogc
quan thm nghién ciru va cong b tiép theo.

4. KET LUAN
Di st dung vt liéu LaFeO; cu tric perovskit,

Lién h¢é: Pao Ngoc Nhiém
Vién Khoa hoc vit liéu

Dao Ngoc Nhiém va céng su

kich thuéc nanomet duoc tong hop biang phuong
phap PVA dé hap phu amoni trong mdi trudng nudc.
Dung luong hap phu amoni cuc dai trong 90 phut
dat gia tri (Qmax = 19,88 mgN/g) véi hé sb hdi quy r?
=99,92 %.

D3 nghién ciu khao sat mot s6 yéu té anh huong
nhu pH, ion Fe(lll), Mn(ll) dén kha nang hap phu
amoni cua vat liéu LaFeO,. Trong diéu kién khao sat
thidy rang kha ning hap phu amoni cua vat liéu
LaFeO; gan nhu khong anh huang nhiéu.
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