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SUMMARY

The photocatalytic activity of Ci,0 nano-particles was investigated by degradation reaction
of methyl orange in agueous solution under visible light (nsing E27 Mercury 125W lamp). The
obtained results indicated that nano-sized CuO has good photocatalytic  efficiency:  the
decomposition level of methyl orange reaches 75% and 84% ufter 2 hours and 4 hours,
respectively; and the photocatalytic activity of recycled Cu,O decreased slightly afier each time it

wus used for catalysing,

[- MO PAU

Trong s& cdc oxit kim loai chuyén tiép cé
tinh bin dan thi Cu,0 duge quan tim va nghién
citu twrong doi rong rai. Cu,O cé mau 4o, la chit
ban din loai p véi d¢ rong viing cdm khodng 2,0
-2,2eV [1] nén né dé dang bi kich thich béi dnh
sdng trong ving tréng thay. Do dé Cu,O dugc
ung dung nhiéu trong cdc thiét bj chuyén hod
ning lugng mat roi [2], dé ché tao cdc chit xic
tdc ¢6 hoat tinh v&i bitc xa kha ki€n - mét dic
tinh quy gid ma mot s chat xic tdc khdac nhu
TiO, [3], CdS [4]... khong ¢é duogc (do céc chat
nay chi thé hién hoat tinh quang hoa véi bic xa
tir ngoai).

Ngay nay viéc xir Iy phdm nhuém va cic
chét thai cong nghiép dang thu hut sy chi ¥ cia
nhiéu nha khoa hoc vi cdc nha méi truong vi
chiing 14 nhimg hop chit hiu co gay 6 nhiém va
khong dé dang bi phan hay trong tu nhién [3, 5,
6]. Metyl dacam la mét trong nhiing thanh phén
ctia mot s6 loai thuée nhudom {7, 8]. P cé mot
s8 chdt xiic tdc duge sir dung dé phan huy metyl
dacam trong nude thai [7]. Gan day Cu,O nano
bét ddu dugc quan tim sir dung dé 1am chat xiic
tdc quang hoéa vi né khong gay doc hai cho méi

trudmg, gid thanh re, qud trinh tong hop khi don
gian [9, 10]. Trong cong trinh nay ching toi thir
kha ning xic tic quang héa cia Cu,0O kich
thude nano mét cho phan ting phan hiy metyl
dacam dudi tic dung cla bitc xa kha kién.

11 - THUC NGHIEM

1. Téng hop déng (I) oxit
a) Tong hop Cu,O kich thitge nanomet

Cu,O kich thude nanomet dugce téng hop
theo quy trinh da duge dua ra trong céng trinh
[11]. Phuong phdp nay tién hanh khir CuCl,
bing hidrazin trong moi trudng kiém khi ¢6 mat
chat hoat dong bé mat polyvinylancol dé thu
duge Cu,0.

Bing phuong phédp nay ching t6i thu duoc
Cu,O tinh khiét ¢é kich thude hat khoang 20 nm
va c6 dién tich bé mat BET khoing 10 m%/g
[11]. Hinh I [a gian dé nhiéu xa tia X cta Cu,0O
¢9 kich thudc nanomet.

h) Téng hop Cu,O tho
Cu,0 thé duge téng hop theo phwong phéip
khir bang gluco khi khéng cé mat chit bio ve:
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Hoa tan 19 g CuS0,.5H,0 trong 110 ml nuéc
4m, thém din 8 g glucd trong 15 ml nude. Sau
dé6 tron nhanh 12 g NaOH trong 60 ml nude vao

hén hop trén, khudy déu vi dé yén 90 phut. Loc
rira két taa nhiéu lin, siy trong th sdy chin
khéng & 60°C trong 3 gid.
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Hindi 1. Gian d6 XRD cua Cu,O nano ban dau

2. Khao sit hoat tinh xic tic quang hoa cua
Cu,0 trong phan ting phan hoy metyl
dacam

Hoa tan 12,5 mg metyl dacam vao 500 ml
nudc cit. Thém mot lugng nhat dinh Cu,O (thy
vio timg thi nghiém) vio céc chita dung dich
metyl dacam o trén. Khuf{y déu trén may khudy
tlr, déng thoi chiéu sing lién tuc bang den cao
ap thiy ngan E27 Mercury 125 W dé phin ung
xlc tdc quang héa xay ra. C& 30 phuit lay
khoang Sml dung dich phin mg ra li tam dé
tich xudc tic Cu,O khoi dung dich. Do mat do
quang dung dich sau khi li tam tai budc song
471 nm. Tién hanh phin dng trong 4 gid de thu
thip dir liéu.

Phén trim phéin hiy ciua metyl dacam duge
tinh theo cong thirc lht'rc sau:

A
C= 100(% *
3}
Trong d6 C la phan traim metyl dacam bi phiin
huy, A, vi A tuong ung la do hap thu quang
ctia dung dich phan tng tai thoi diém ban dau va

timg thoi diém 14y ra do d6 hap thu quang.
Sau khi phan tng két thic, tién hanh thu héi
xic tac biang cdch li tam, rira xdc tdc vii lin
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bing nudc cit va sdy kho trong tu sdy chén
khong o 60°C. Ghi gian d6 nhiéu xa tia X cua
Cu,0 vira duge thu héi. X tic niy duge gil lai
dé tién hanh phan tng lan thit hai véi quy trinh
tuong {u nhu trén.

111 - KET QUA VA THAO LUAN

Véi quy trinh thir hoat tinh xtc tdc nhu phin
I1.2, ching t6i lam cic thi nghiem véi lugng xic
tic Cu,0O nano khic nhau (0,2 g: 0,50 g; 0,75 g
vi 1,00 g). Bé 1am d&i chimg ching toi tién
hinh thém hai thi nghiém: mét thi nghiém thi
phan tng véi lg xuce tic Cu,O thd va mot thi
nghié¢m phan tng khong cé xic tic. Két qua
duge trinh bay trong cic bang 1, 2 va cdc hinh
2, 3.

Két qua thu duge cho thay khi khong ¢6 xuic
tdc hodc xic tic 1a Cu,O tho thi metyl dacam
khong bi mat mau dudi tic dung cua dnh sang.

Khi ¢6 mat Cu,O nano thi nong dé metyl
dacam trong dung dich phin tmg giam manh
theo thoi gian. Sau théi gian phan tng 4 gio
nong do6 metyl dacam tiép tuc giam khéng
nhiéu, do vay trong tit ca cdc thi nghiém ching
to1 11ién hanh thi heat tinh xdc tdc trong 240



phit dé thu thap dit liéu. Khi lugng xdc tdc ting
lén thi d6 phan hiy clia metyl dacam ting rit
nhanh, déi véi mau st dung lg xic tdc sau 2 gi&
do phan huy dat ~75% va sau 4 gisy d6 phan hay
dat ~84%.

Cu,0 nano di ding lam xic tic duge thu

hoi dé 1am xdc tdc ldn 2. Bang 3 va hinh 4 dua
ra két qud lam mat mau metyl dacam khi ding
Cu,0 nano xtc tdc 1dn 1 va lan 2 khi ding 0.5g
Cu,O cho 500 ml dung dich chita 12.5mg metyl
dacam.

Bunyg I: K&t qui khio st anh hudng cta Cu,0O nano dén do hip thu quang cia dung dich phan tng.

P26 hap thy quang cua dung dich metyl dacam (ABS) (lan ttnt nhét)

T]zg]l] Etl)m Khong ¢é Cu,0 tho Cu,0O nano
xlc tic lg 025¢ 03¢ 0,75¢ lg
0 1,964 1,964 1.964 1,964 1,964 1,964
30 1,964 1.964 1,936 1,909 1,565 1,101
60 1,964 1,963 1,870 1,843 1,346 0.823
90 1,964 1,964 1,636 1,500 1,191 0,604
120 1,964 1,963 1,323 1,182 1,012 0,471
150 1,964 1,965 1,073 0,924 0,816 0,452
180 1,964 1,964 0,857 0,712 0,551 0,412
210 1,964 1,963 0,816 0,663 0,467 0,362
240 1,964 1,963 0,695 0,597 0,457 0,317

Bdng 2: Tinh tedn d6 phan hiy clia metyl dacam theo théi gian phan ting.

o Pa chuyeén héa clia metyl da cam, %
Thgi]ﬁ;dn Khong c6 Cu.0O thé Cu,Q nano

xuc tic le 0,25 05¢ 0,75 Ig

0 0 0 0 0 0 0
30 0 0 1,44 2,79 20,33 43,94
60 0 0 4,77 6,16 31,48 58,07
90 0 0 16,72 23,62 39,33 69,24
120 0 0 32,02 39,83 48.47 76,00
150 0 0 45,38 52,96 58,43 76,96
180 0 0 56,36 63,73 71,95 79,01
210 0 0 58,46 66,23 76,24 81,54
240 0 0 64,62 69,60 76,75 83,86

Két qua thu duge cho thiy kha nang xic tdce
ldn 2 cua Cu.O nano chi giam chit it so véi xic
tdc lan 1: sau 4 gi mau dung xic tic lin 1 va
lin 2 ¢6 do chuyén hod tuong tng 1a ~70% va

~67%. Diéu ndy 6 thé giai thich 1a do su gidm
hoat tinh cta cde trung tam hoat dong va Cu,O
bi oxi hod mét phan béi oxi hoa tan trong dung
dich tao thinh CuO sau méi lan sir dung. Két
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qua XRD cla cdc miu Cu,0 nano (hinh 5) cho
thay miu Cu,O sau hai ldn xic tic da bat ddu
xudt hién pic cia pha CuO (pic tuong déi yéu
duoc ki hi¢u bang diu + trén gian d6). Két qua
tinh todn kich thuée hat theo cong thic Debye-
Scherrer ciing chi ra rang kich thuée hat Cu,O

sau khi duge st dung lam xic tic hidu nhu
khong thay doi so véi miu méi diéu ché. Nhu
vay ¢é thé két luan ring Cu,O ¢6 hoat tinh xiic
tic quang hod 6t khi ¢é mat dnh sdng trong
thdy va hoat tinh it bi thay doi nén c6 thé tii sir
dung nhiéu lin.

= = = - Khing xi¢ tic ——e—1.00g tho
——1{).25¢ nano
—&— (.75g nano

2.5

Po hap thu gquang (ABS)

—e—.5(}g nano
—&—1.40g nano
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Hinh 2: Sy thay déi do hép thy quang clia metyl dacam theo thoi gian phan tng

= = = = Khong xiic tic —4=—1.01g thé

——{.25g nano
-—&—10.75g nano

Do phan hiy caa metyl dacam (%)
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Hinh 3: DY phan hiy cia metyl dacam theo thdi gian phan tng

Bing 3: Do chuyén hod clia metyl dacam khi diing Cu,O nano lam xuc téc ldn 1 va ldn 2

Cu,0 nano xuc tic ldn | Cu,0 nano xiic tic lin 2 |
Thoi gian (phit) | D¢ hép thu quang Do chuyén hod, Do hap thy quang . ¢
(ABS) o (ABS) D chuyén hod, %
(1) (2) (3) “4) (5)
0 1,964 0,00 1,964 0,00
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(1) 2) 3) F 0] 5|
30 1,909 2,76 1,896 3,46
60 1,843 6,16 1,726 12,12
90 1,500 23,62 1,546 21,28
120 1,182 39,83 1,302 33,71
150 0,924 52,96 0,984 49,90
180 0,712 63,73 0,782 60,18
210 0,663 66,23 0,732 62,73
240 0,597 69,60 0,655 66,65

Po phan hay coa metyl dacam (%)

—k— Xiic tac lan 1

—&=—Xiic tac1an 2
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Hinh 4: D6 chuyén ho4 cita metyl dacam khi diing Cu,0 xuc tc 1dn 1 va 14n 2
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Hinh 3: Gian dd XRD clia cdc mau xic tac Cu,O ban diu va sau cic ldn xiic tic
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IV - KET LUAN

Pai khdo sdt phan ting xiic tic quang hod lam
mat mau metyl dacam bing xic tdc Cu,0O véi bitc
xa kha kién. Két qua cho thidy Cu,O tho khong
kich thich phéan img, con Cu,O nano c¢6 kha nang
xtc tdc cho qua trinh mat mau metyl dacam rat
tot: 1g chat xuc tac cho 12,5 mg metyl dacam sau
2 git dat d6 phan huy 75% va dat 84% sau 4 gid.
Két qua ciing cho thdy xtc tdc Cu,0 nano c6 thé
tdi sir dung nhiéu lan, sau mdi lan st dung hoat
tinh xuc tac cta né giam nhe do mot phén rdt nho
Cu,0 bi oxi hod thanh CuO.
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