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SUMMARY

STUDY THE CATALYTIC DECOMPOSITION OF PHENOL RED ZnO
NANOMATERIALS DOPED Ce AND Mn

Ce and Mn-doped ZnO nano-oxides synthesized by gel combustion method at a
temperature of 500°C from polivinyl alcohol (PVA) and salts Zn(NOs),,
(NH4)2Ce(NO3)s or Mn(NOs),. Phase composition and morphology of the material was
determined by X-Ray diffraction, and Transmittance Electron Microscopy (TEM). The
results showed that, at 500°C were obtained single-phase oxides, particles evenly
distributed. In which the diameter of Ce-doped ZnO oxide and Mn-doped ZnO oxide <
40nm. To study the effect of time, volume, temperature levels and the ability to catalyze
the decomposition of phenol red. UV light, showed P = 11W on nanoscale oxides are
capable of color losing phenol red with over 80% efficiency.
Keywords: Ce and Mn-doped ZnO nano-oxides, combustions, photocatalytic, PVA.

1. MO DAU

Phenol d6 1a tac nhan gdy 6 nhiém méi
truong. Khi phenol d6 tin cong vao céac
té bao chung gay té liét cac day ndi quan
trong trong co thé. Con nguoi khi tiép
xtc v6i phenol do trong khong khi co thé
bi kich tng dudng hé hip, dau dau, cay
mat, tham chi gay tir vong. Do d6 viéc
tim kiém cac vat liéu c¢6 kha ning phan
hay phenol d6 1a rat can thiét. Mot trong
cac vat li¢u dugc quan tam nghién ctru la
oxit ZnO. Oxit ZnO la vét liéu ban dan
tuy c6 do rong ving cam cao (3,37 eV)

nhung c6 sy 6n dinh héa hoc cao, khong
gdy doc, gia thanh tuong ddi thip nén
duogc su dung trong nhiéu linh vuc. Mot
s0 nghién ctru cho thay, khi pha tap thém
mot s6 nguyén td kim loai nhu Mn, Ce,
...vdo oxit ZnO s& lam thay d6i thudc
tinh, nang cao kha nang quang xuc tac
cua vat liéu[1-5].

Trong bai bdo nay ching téi tién hanh
téng hop vat lidu ZnO co pha tap Ce, Mn
va nghién cuu kha nang quang xuc tac
ctia vat liéu ddi v6i phan tng phan huy
phenol do.
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2. THUC NGHIEM

2.1. Tong hop cac vat liéu nano ZnO
pha tap Ce, Mn

Vit liéu nano ZnO tinh khiét va ZnO pha
tap 1%Ce, 1%Mn dugc tong hop theo
phuong phap dbt chay gel PVA voi
Zn(NO3),, (NH4)2Ce(NO3)s hoac
Mn(NOs), theo ti 1¢ thich hop o dicu
kién t6i wu vé nhiét do tao gel (80°C),
pH tao gel (4) va nung gel & 500°C.

- Thanh phan pha cua vat liéu dugc xac
dinh bang phuong phip nhiéu xa
Ronghen trén may D8 ADVANCE

Brucker cua Puc véi A, = 1,5406A &

CuK,
nhiét d6 phong, goc quét 26 = 0- 70°,
bude nhay 0,03°, dién ap 30KV, cudng
d6 6ng phat 0,03A.

- Phd tan sic ning luong tia X (EDX)
cua vat liéu dugc xac dinh trén may
JEOL 6490- Nhat Ban

- Anh vi cAu trac va hinh thai hoc cua
oxit dugc chup br:ing kinh hién vi dién tur
truyén qua (TEM) JEOL-JEM-1010
(Nhat Ban).

- Dién tich bé mat riéng cua cac vat li€u
dugc do bang phuwong phap BET trén
may Nova 3200e (USA) va Tri Star 3000
cua hang Micromeritic (USA).

2.2. Khao sat hoat tinh quang xic tac
cuia vat liéu

Hoat tinh quang x0c tac cua vat li€u
dugc nghién ciu bﬁng cach tron mot
khdi lugng nhat dinh vat liéu voi 50ml
dung dich phenol dé va luong thé tich
H,O, tuong tmg (néng do 30%). Miu
dugc khudy dudi su chiéu sang cua dén
tor ngoai UV, P=11W.

- Tién hanh nghién ciru anh huong cua
thoi gian phan tng trong khoang tir 15 -

40

180 phut véi ndong do phenol do ban dau
14 20 mg/1, khéi lwong vét liéu 1a 100 mg.
- Khéo sat anh hudng cua khéi luong vat
liéu tir 40 =200 mg v6i nong do phenol
d6 ban dau 1a 20 mg/l trong thoi gian 90
phut.

- Khao sat anh huong cta ndng do
phenol do tr 7,5 <50 mg/l voi khdi
luong vat li¢u 1a 50 mg trong thoi gian
90 phut.

- Khao sat anh hudéng cua nhiét do tir
40+ 60°C & ndng d6 ban diu cua phenol
d6 1a 50 mg/l, khdi lugng vat lidu 1a 50
mg trong khoang thoi gian tor 15-120
phut.

Po d6 hap thu quang cia miu thu duoc
sau thi nghiém & budc song 435nm.
Hiéu sudt phan huy phenol d6 dugc xéac
dinh bang cong thirc:

H% = (Ag- A). 100% / Ag

Trong d6 Ao 1a d6 hip thu quang cia
dung dich phenol do ban dau, A 1a do
hap thu quang cua dung dich phenol do
Sau.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru dac trung ciaa vt liéu
nano ZnO pha tap Ce, Mn

Két qua ghi gian d6 nhidu xa Ronghen
cta mu ZnO tinh khiét, ZnO-1%Ce va
Zn0-1%Mn duoc chi ra & hinh 1 cho
thay, cac mau thu dugc déu 1a don pha
Zn0O voi1 cac peaks dac trung cuia goc
20 1a 31,9°, 34,5°, 36,2° 47,6, 56,7°,
62,9°, 66,4°, 68°, 69,1° (JCPDS card
No 75- 0576).
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Hinh 1: Gian d6 nhiéu xa Ronghen ciia
madu ZnO tinh khiét, ZnO-1%Ce, ZnO-
1%Mn
Dé xac dinh su c6 mit ciia Ce va Mn co
trong miu chung toi tién hanh ghi phd
tan sic ning luong (EDX). Két qua cho
thdy, hai miu oxit ZnO c6 chira ham
lugng Ce, Mn lan luot 13 0,82% va
0,85% xap xi voi gia tri mau pha thyc
t& (1%). Ngoai cac pic cia cac nguyén
t6 Zn, O, Ce (hodc Mn) khong co pic
ctia cac nguyén té khac, ching t6 miu

thu dwoc 14 tinh khiét.

Anh hién vi dién tor truyén qua TEM
(hinh 2-3) cua c4c mAu cho thiy hat oxit
ZnO c6 kich thudc kha dong déu, dudng
kinh <40 nm.

Dién tich bé mit riéng do theo phuong
phap BET cua vat liéu ZnO-1% Ce la
14,76 m?/g cua vat liéu ZnO-1% Mn la
19,51 m?/g.
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Hinh 2: Anh TEM ciia médu ZnO-Ce
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Hinh 3: Anh TEM ciia mau ZnO-Mn
3.2. Nghién ciru hoat tinh quang xuc
tac phan hiay phenol dé caa vat liéu
nano ZnO pha tap Ce va Mn
3.2.1. Anh huwéng cia thoi gian chiéu
sang
Két qua ¢ hinh 4 cho thdy hiéu suat
phan huy phenol do tdng khi thoi gian
phan Ung tang. Nguyén nhan 1a do dudi
anh sang tr ngoai vat li¢u va cac phan
tir H,O, dé& bi kich thich hon nén dé& tao
ra gbc ‘OH. Khi thoi gian phan mg cang
lau lugng vat liéu duoc chiéu sdng cang
nhiéu, sb luong cac phan tir H,O, bi kich
thich ciing ting tao ra cang nhiéu gbc tu
do c6 kha niang oxi hoa dan dén phenol

d6 bi phan hily cang nhiéu.

—a&—7Zn0O- Ce
—a— ZnO- Mn

Hiéu suét (%)

Thoi gian (phut)

Hinh 4: Anh hiéng ciia thoi gian phan
ing dén hiéu sudt phdn hiy phenol do
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3.2.2. Anh huéng cia khoi lrong vat
liéu

Tir két qua ¢ hinh 5 cho thiy, cac mau
oxit ZnO khi pha tap 1% Ce va 1% Mn
déu co6 kha nang 1am mét mau phenol do,
trong d6 oxit ZnO pha tap 1% Mn c6 kha

nang lam mat mau phenol d6 tét hon.
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Hinh 5: Anh huong cua khéi lwong vit
liéu den hi¢u suat phan huy phenol do
Khi khéi luong ting tir 40 - 50 mg thi
hiéu sudt phan huy phenol d6 ting. Vi
khi dwoc chiéu sang cic phan tir oxit
ZnO duoc hoat hoa trg thanh chét xuc
tac hoat dong tan cbng vao H,0, tao
dugc cac gbe tu do co kha ning oxi hoa
phenol do6 tao thanh CO,, H,O va cac
phan tir don gian thtr cdp. Tuy nhién khi
khéi lugng 16n hon 50 mg thi hiéu suat
phan huy phenol d6 c6 xu hudng giam.
Béi vi, véi mot luong vat li€u chi co thé
tao ra mot sb luong nhét dinh cac géc tu
do c6 kha nang oxi hoa nén chi lam phan
huy lugng nhit dinh phenol d6. Khi khi
lugng tang co thé lai can tré hoat dong
clia cac tam phan Gng din dén 1am giam

hiéu suat phan hiy.

3.2.3. Anh hwéng ciia ndng do phenol dé
Ttr hinh 6 cho thay, khi nong d6 phenol
d6 tiang thi hiéu sudt phan huy c6 xu
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huéng giam. Didu nay duoc giai thich 1a
khi cac diéu kién thi nghiém nhu nhau
thi cung lugng vat liéu chi ¢ thé tao ra
cac gbe tu do co kha ning oxi hoa tuong
duong nhau, nén chi lam phan huay duoc
lwong nhéat dinh phenol d6. Nhu vay
lugng phenol dé con lai sau thi nghiém ti
1¢ thuan voi luong phenol do ban dau.
3.2.4. Anh hudng cia nhiét do

Hinh 7-8 cho thay, khi nhiét d6 ting hiéu
suat phan hiy phenol do ting. Nguyén
nhan 1a do khi nhiét do ting toc d6 phan
ing ting nén dan dén phenol do bi phan
huy nhiéu hon.

D6i voi vat ligu ZnO- 1% Ce khi chiéu
sang trong thoi gian 120 phat & 40°C
hiéu suat phan huy phenol do dat 70,0%,
& 50°C hiéu sudt phan huy dat 80,6%
nhung o 60°C luong phenol d6 gan nhu
bi phan huy hoan toan.

Déi v6i vat liéu ZnO-1% Mn chi sau 75
phat chiéu sang & 40°C hiéu sudt phan
hay phenol d6 da dat 99,8% & 50°C va
dén 60°C thi phenol d6 gan nhu bj phan
hiy hoan toan, dung dich mat mau.

—e—7ZnO- Ce

A\ —4— ZnO- Mn

Ndng dd phenol dé (mg/l)

Higu suét (%)

Hinh 6: Anh hwong cua nong do phenol
do den hiéu suat phan huy
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Hinh 7: Anh huéng ciia nhiét dé dén hiéu
sudt phan hity phenol dé déi véi vt liéu
Zn0O- 1%Ce
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Hinh 8: Anh huong ciia nhiét @6 dén hiéu
sudt phan hity phenol dé déi véi vt liéu
Zn0O- 1%Mn
Qua cac két qua nghién ctiru ¢ trén cho
thiy, hai vét liu ZnO- 1%Ce, ZnO- 1%
Mn déu c¢6 kha ning phéan hiy phenol do
tot. Trong hai oxit, thi oxit ZnO-1% Mn
c6 kha nang quang xtc tac tot hon oxit
ZnO pha tap 1% Ce. Kha nang xuc tac
cua céc oxit phu thudc vao cac diéu kién
nhu: Luong chit xuc tac, ndng do phenol

dd, thoi gian phan tng, nhiét do. ..
IV.KET LUAN

- ba téng hop dugc cac vat li¢u nano
Zn0-1%Ce va Zn0-1%Mn c6 kich thudc
hat < 40nm va dién tich bé mat riéng 1on.
- Pi nghién ctru anh hudng ciia mot sb
yéu t6 dén hiéu suat phan hiry phenol do.

Két qua cho théy:
+ Khi thoi gian phan ung tang tir 15- 120
phut hiéu suat phan huy phenol do ting.
+ Khi khéi lugng chat xiic tac tang tir 40-
50 mg hiéu suat phan huy phenol do ting,
nhung khi khdi luong ting 16n hon 50 mg
thi hiéu suat phan hay phenol dé giam.
+ Hiéu suat phan hay phenol d6 giam khi
néng do tang tir 7,5- 50 mg/l.
+ Hiéu suat phan hiy phenol d6 ting khi
tang nhiét do tir 40- 60°C.

TAI LIEU THAM KHAO
1. Jinghai Yang, Ming Gao, Lili yang,
Yongjun Zhang, Jihui Lang,Dandan
Wang, Yaxin Wang, Huilian Liu,
Hougang Fan, “Low-temperature growth
and optical properties of Ce- doped ZnO
nanorods”, Applied Surface Science 255,
pp 2646- 2650 (2008).
2. M. Rezaei, A. Habibi- Yangjeh,
“Simple and large scale refluxing method
for preparation of Ce- doped ZnO
nanostructures as  highly efficient
photocatalyst ”, Applied Sueface Science
265, pp 591- 596 (2013).
3. M. Yousefi, M. Amiri, R. Azimirad,
A.Z.Moshfegh,“Enhancedphotoeletroche
mical activity of Ce doped ZnO
nonocomposite thin films under visible
light”, Journal of Eletroanalytical
Chemistry 665, pp 106- 112 (2011).
4. Li Cong-Ju, Xu Guo-Rong, “Zn—Mn-
O heterostructures: Study on preparation,
magnetic and photocatalytic properties”,
Materials Science and Engineering
B,176, pp. 552-558 (2011).
5. Chang Y.Q, Way D.P, Luo X.H, Chen
X.H, “Magnetic properties of Mn- doped
ZnO nanowires”, Appl phys Lett, 83, pp.
4020-4025 (2003).

43



