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SUMMARY

SYNTHESIS, STUDY THE STRUCTURAL CHARACTERSTICS AND
CATALYTIC PROPERTIES OF NANOPARTICLES COAL;04

Cobalt aluminate nano - particles were prepared by solution combustion method,
starting from cobalt (II) nitrate, aluminum nitrate and urea. The particles were calcined
to temperatures between 500°C and 800°C, for the formation of the mixed oxide having
spinel structure. The products were characterized by TGA/DTA techniques, X-ray
diffraction, Scanning Electron Microscopy, Transmission Electron Microscopy,
Brunauer- Emmett-Teller, Energy Dispersive X-Ray Spectroscopy. The obtained results
showed that the products have mesoporous structure with high surface area and
nanocrystalline with crystals in the range of 20 - 30 nm. The catalytic activities of
CoAl,O,4 nanoparticles were investigeted using aqueous solution of red phenol in excess
H,0..
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1. MO PAU

Trong sb cac spinel aluminat, CoAl,04 dugc biét dén 1a chat mau xanh c6 kha
nang chéng axit cao, chi sd khiic xa 1én, ddc biét 12 bén vé mat héa hoc va mau sic.
CoAl,0,4 di dugc tong hop bang nhidu phuong phép nhu dong két taa [1 ], sol-gel [2],
thity nhiét [3], d6t chay [4,5,6,7]... Tuy thudc vao mdi phuwong phap tong hop va chat
nén str dung ma oxit nano thu dugc c6 nhitng dic tinh, hinh dang va haotj tinh khac
nhau. Trong bai bao nay chung t6i dung ure lam chat nén dé tong hop spinel CoAl,04
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bang phuong phap d6t chay va dinh huéng tng dung lam chét xiic tac trong phan tng
phan hity phenol d6 bang H,0,.

2. THUC NGHIEM

2.1. Tong hgp vat li¢u nano CoAl,O,

Lay 4,00 gam ure (0,067 mol) hoa tan vao nudc cat, thém vao d6 0,01 mol
Co(NOs); va 0,02 mol AI(NOs)s. Gia tri pH ctia dung dich do dugc bang 4. Hon hop
duoc khudy lién tuc trén may khudy tir trong 3h & nhiét do 70°C thu dugc gel mau
xanh. Gel dugc siy kho & 70°C rdi nung ¢ nhiét do tr 500 + 800°C trong 3h thu duoc
vat liéu CoAl,O4 c6 mau xanh dam [5].

Gia thiét phwong trinh phan tng xay ra nhu sau:

3C0(N03)2 + 6A|(N03)3 + 20(NH2)2CO — 3CoALOs + 20CO, + 32N, +
40H,0
2.2. Xac dinh cac dac trung cuia viat liéu

- Gian d6 phan tich nhiét cia mau dugc ghi trén may SETARAM vdi toc d nang
nhiét 1a 5°C/ phut trong moi truong khong khi tir 30-800°C.

- Thanh phan pha ctia mau duoc do trén may D8 ADVANCE Brucker cia Dtic ¢
nhiét do phong véi goc quét 20 = 20 +70°, bude nhay 0,03°. Kich thude hat trung binh
(nm) cua oxit dugc tinh theo phuong trinh Scherrer:

- 089.4

r=
BcosO

trong do: r 1a kich thuéc hat trung binh (nm), A 1a budc song K, cua anot Cu
(0,15406 nm), B 1a d6 rong cua pic ing véi nira chidu cao cua pic cuc dai (FWHM) tinh
theo radian, 6 1a goc nhiéu xa Bragg tmg véi pic cuc dai (d9).

- Anh vi cAu trac va hinh thai hoc cua vt lidu dugc chup béng kinh hién vi dién tur
quét (SEM) JEOL— 5300 (Nhat Ban) va truyén qua (TEM) JEOL-JEM-1010 (Nhat Ban).

- Dién tich bé mat riéng cua mau dugc do trén may Tri Star 3000 cuia hang
Micromeritic (USA).

- Ph6 tan xa nang luong tia X cia mau duoc ghi trén méay Hitachi S-4800 (Nhat).
2.3. Nghién ctru hoat tinh xtc tac phan hiy phenol do cia vat li¢u

Chuan bi 2 binh tam giac: Binh 1 c6 chira 300ml dung dich phenol dé ndéng do
23,71 mg/l va 2,6 ml H,0,. Binh 2 ¢6 chira 300ml dung dich phenol d6 nong d6 23,71
mg/l; 2,6 ml H,O, va 0,05¢g vat liéu CoAl,O4.

Dung dich trong cac binh dugc khudy trén may khudy tir & 40°C trong khoang 8
gio dbi véi binh 1 va trong khoang 2 gid ddi voi binh 2. Dung dich sau li tim loc b6
chat ran va do d6 hip thu quang ¢ budc séng tir 200 + 800nm.
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3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru miu bang phwong phap phan tich nhiét

Gian d6 phan tich nhiét ciia miu (hinh 1) cho thdy, trén dudng DSC c6 mét hiéu
g téa nhiét manh & 268°C va 1 hiéu tng mat khdi luong 1 88,56% trén duong TGA.
Tir nhiét 6 500°C tr& di khdi lugng ctia cac mau hau nhu khong doi.

Tir két qua phan tich nhiét, chung t6i cho rang dé thu dugc CoAl,Oy tinh khiét
phai nung & nhiét do trén 500°C. Do do chung t6i tién hanh nung mau & cac nhiét do tir
500°C dén 700°C.
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Hinh 1: Gidn dé phan tich nhiét ciia mau Co®* - AIF* - ure
3.2. Két qua nghién ctru miu bang phwong phap nhiéu xa Ronghen
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Hinh 2: Gian @6 XRD ciia mau khi nung 6 500 + 800°C
Két qua ghi gian dd nhifu xa Ronghen cta cac mau khi nung & 500 <700°C cho
thdy, & 500°C mau van & trang thai vo dinh hinh; khi ting nhiét d6 1én 600 + 800°C mau
thu duoc chtra don pha cia CoAl,O4 véi cic pic dic trung cta goc 20 la 31,19% 36,74°;
44,69°% 59,19°% 65,40° twong tmg voi cac mit (220), (311), (400), (511), (440) (JCPDS
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00-003-0896) (hinh 2). Kich thudc tinh thé trung binh tinh toan tir phuong trinh Scherrer
ctia vat liéu CoAl,04 & 600 + 800°C twong g 1a 6;11 va 18 nm. Do do, dé thu duoc don
pha CoAl,0;4 c6 kich thude hat nho, chung toi chon nhiét d6 nung i wu 1a 600°C.

2
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CoAl204.009

Print Mag: 125000x @ 51 mm 100 nm
2:40:13 p 01,1916 HV=80.0kvV
TEM Mode: Imaging Direct Mag: 60000x

EMLab-NIHE

Hinh 4b: Anh TEM ciia vt liéu CoAlLO,

3.3. Két qua nghién ctru vat li¢u bing phwong phap do phé tin xa niing lwong
tia X (EDX)

Két qua ghi phd tan xa ning luong tia X (EDX) ctia miu CoAl,0,4 dugce chi ra trén
hinh 3. Két qua cho thay, trén phd EDX ctia mau chi xuat hién céc pic clia cic nguyén
t6 Co, Al, O, ngoai ra khong cé pic cta nguyén t6 khac, diéu ndy ching t6 miu thu
dugc 1a tinh khiét.
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Spectrum 2
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Hinh 3: Ph6 EDX ciia vat liéu CoAl,O4
3.4. Két qua nghién ciru hinh thai hoc va do dién tich bé mit riéng cia vat li¢u

Két qua chup anh hién vi dién tir quét (SEM) va truyén qua (TEM) (hinh 4) cho
thdy, cac hat CoAl,04 thu dugc c6 dang hinh cau, kich thudc kha dong déu va khoang
20-30 nm.

Dién tich bé mit riéng cta vat liéu CoAl,04 do dugc theo phwong phap BET 1a
145,7 m%qg.

Khi sir dung chat nén 1a carbohydrazide, tac gia [5] da tong hop duge CoAl,O,
¢6 dién tich bé mat riéng 12 58,30 m%/g. Véi chét nén 1a oxalyl dihydrazide (ODH) thi
dién tich bé mit riéng thu dugc 1a 17,20 m?/g [5]. Nhu vy, chit nén c6 anh hudng quan
trong dén dién tich bé mit riéng ctia san pham va ure 1a chat nén tot d6i v6i qua trinh
téng hop CoAl;O,.

3.5. Két qua nghién ciru kha ning phan hiiy phenol dé ciia vat liéu CoAl,O,

Phé UV-Vis ciia san pham oxi hoa phenol do ¢ 40°C trong truong hop khong co
xtc tac (chi c6 H,0,) (hinh 5) va ¢6 xtc tac CoAl,O, (hinh 6), chiing toi nhan thiy rang
mau cé xdc tac 1am cho phan tng xay ra nhanh hon rat nhiéu so véi trudng hop khong
¢6 xuc tac. Khi c6 xuc tac, phan tng oxi hoa phenol d6 thanh cac hop chit khong mau
xay ra trong khoang 2 gio. H20; (khong c6 xuc tac) ciing c6 kha nang oxi hoa phenol do
thanh cac hop chat c6 mau nhat hon, nhung rat chdm va hau nhu khong thé lam mat
mau hoan toan dung dich phenol dd: sau 8 gio, cac pic & budc song 432 nm c6 cuong
d6 hap thu twong ddi cao so voi trudong hop cb xtc tac.
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Hinh 6: Phé UN-Vis ciia san phdm phdn g oxi héa
phenol do khi co xuic tac COAlLOy

¢ 40°C

Hinh 6 cho thay khi sir dung chét xtc tac CoAl,O4 sau 1h phan tng, cuong do hap
thu cua pic ¢ budc song 432 nm cua phenol do giam manh. Cudong do cua cac pic cuc
dai déu giam nhanh theo thdi gian. Sau 2 gid, cac pic ddc trung cho hé mang mau va
nhan benzen hau khong con xuat hién trén phé UV-Vis.

Nhu vay, véat liéu CoAl;O4 c6 kha nang xtc tdc cho phan Uing oxi hoa phenol do
tao thanh cac san pham khong con hé lién hop mang mau ciia phenol d6 va nhan

benzen. Chét xtc tac lam cho qua trinh oxi héa xay ra nhanh hon. Qua trinh chuyén hoa
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ctia phenol d6 khong sinh ra san pham trung gian. Diéu nay cho phép giai thiét ring qua
trinh oxi héa phenol d6 trong méi trudng nudce trén cac chat xuc tac da dung xay ra theo
phuong trinh sau:

C19H1405S + 42 H,0, — 19 CO, + 49 H,O + SO,
4. KET LUAN

D3 téng hop duge nano spinel CoAl,O4 bang phuong phap dot chay véi chat nén
12 ure. Khi nung & 600°C thu dugc don pha CoAl,O4, c6 dang hinh cAu, kich thuéc hat
khoang 20-30 nm va c6 dién tich bé mat riéng 16n.

Budc dau nghién ctru cho thdy, CoAl,O4 c6 kha ning xuc tac t6t cho phan tGng

phan hay phenol d6 bang H,0,.
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