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The octahedra single-phase Cu,O nanoparticles were fabricated from
copper salts precursors with different anions including SO.4%, CI,

CHsCOO™ and NOs. The prepared materials were characterized by:
XRD, Raman shift, SEM, solid UV-vis absorption spectra. The
photocatalytic activity and decomposition reaction kinetics for methyl
orange dye of the prepared Cu,O samples under visible light irradiation
were also studied in this experiment. The results showed that the
fabricated Cu,O materials all had a nanometer-sized crystal particles
arranged in about of 300-1000 nm with the octahedral particle shape.
The narrow optical gap energy of Cu,O samples achieved Egx 1.83-2.01
eV. The fabricated Cu,O samples all had the high photocatalytic
efficiency in decomposition of methyl orange dye (MO) under visible
light when added with H,O, assisted catalyst. The photocatalytic
efficiency of the Cu.O-(SO4)/H.0, sample was the highest, reaching
99.2% with the rate constant k= 0.10132 min”. The photocatalytic
efficiency of the Cu,O-(CH3;COO)/H.O, sample was the smallest,
reaching 97.6% with the rate constant k= 0.09098 min"".

Keywords:

Cu,O  nanoparticles,  octahedral
CuxO crystals, photocatalysts, Cu,O/
H20;

eV) rat thich hgp cho nhiing Ung dung trong vung &nh
sang nhin thdy (A> 410 nm) [5,6,7]. Nhiing Ung dung

Gidi thiéu chung
Trong nhitng nam gén day, oxit dong | (Cu,O) da dugc

nghién cltu rong rai lam vat liéu ban dan do su phong
phu ty nhién cla nguyén liéu dau ctia nd, quy trinh san
xudt chi phi thap, ban chét khéng déc hai, tinh chat
quang, dién t6t hap Iy [1-4]. CuO la chat ban dan truc
tiép loai p vdi nang lugng khe tréng hep (Egr 2-2,2
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cong nghé tiém nang cla Cu,O gdbm: cong nghiép
héa hoc, cdm bién sinh hoc, & quy Li-ion, xUc tac
quang trong vung anh sang nhin thdy, phat quang,
quang dién tir va cdm bién khi, ché tao pin mat trai
hiéu qua cao Vvéi hiéu suét ly thuyét ~18% [1-4,7-14].
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Mot loat da dang cac nano tinh thé Cu,O vé hinh thai
va kich ¢& da dugc nghién clu t6ng hgp bao gom:
hinh day nano, hinh hoa nano, dang octahedra, dang
dodecahedra, dang lap phudng, dang cau... tat ca cac
dang nay déu thé hién hoat tinh xtc tac quang anh
sang nhin thdy t6t doi vaéi phan hly chat mau hitu ca
pha 16ng trong xr ly chat & nhiém nudc thai cong
nghiép [2,4,7-10]. Biéu quan tam la viéc nghién ciu
ché tao vat liéu Cu,O cdu tric nano-mét theo trinh tu
hé théng dé dat dugc hiéu qua cao tU khau quy trinh
san xudt, chi phi nguyén liéu dau dén tinh chat Ung
dung thuong mai cla vat liéu nhu nang cao hiéu qua
xUc tac quang phan hly chat ban hitu cg trong nudc
thai cong nghiép va trong san xuét nhién liéu mat troi
[1,2,8-10,13,14].

Trong nghién ciu nay, ching toi da thuc hién ché tao
hat nano octahedra Cu,O di tU nguyén liéu tién chat
mudi déng vdi cac gbc anion khac nhau SO.*, CI,
CH;COO™ va NOs bdng phuong phép hda hoc udt
daon gidn. Khdo sat anh hudng cla loai nguyén liéu tién
chat mudi dong nay dén déc tinh cdu tric va tinh chat
xUc tac quang phan hay dung dich chat mau metyl
dacam cua vat liéu hat nano octahedra Cu,O ché tao.
Nham (ng dung trong xU ly chdt mau hitu co nudc
thai cong nghiép.

Thyc nghiém va phucng phap nghién ctu
Héa chdt sur dung

Hoa chat st dung trong nghién cliiu goém: Bong
sunphat (CuSO4.5H,0, 99,8%, AR-China); dong ()
clorua (CuCl,.2H,0, 298%, AR-China); dong (Il) acetat
(Cu(CH3;COO).HO,  298%,  AR-China);  dong(ll)
nitrat (Cu(NOs)2.3H,0, >98%, AR-China); Natri Sunfit
(Na2SOs, 99,8%, AR-China); nudc cat 2 lan.

Quy trinh thuc nghiém

Dung dich hén hap dudc trén 1an trong mét cde thay
tinh chiu nhiét dung tich 500 mL gédm 20 mL dung dich
CuSO4 0,2M va 200 mL dung dich Na,SO3 0,2M. Dung
dich hén hap dugc khudy trén may khudy ti véi téc dé
khéng déi 250 rpm. Dung dich sau khi trén c6 mau
xanh lam va mau xanh nhat dan sau 30 phut khudy tU.
Tiép theo, dung dich hdn hgp dugc nang nhiét tur
|én 90°C va duy tri & nhiét d6 nay trong 60 phut. Dung
dich hdn hgp nhéan dugc mét Iugng clia két tha mau
nau do. Sau dé, két tha nay dugc dé 1ang va lam ngudi
dén nhiét dé phong, roi dem loc rifa nhiéu lan vdi
nudc cat 2 lan trén phéu loc. San phdm két tha thu
dugc dem sdy & nhiét d6 85°C trong 24 gid, thu dugc
san pham bét min mau nau dé va dugc ky hiéu mau
ché tao 1a Cu,O-(SO4%). Tiép theo, v&i quy trinh ché
tao mau hoan toan tuong tu, nhung thay mudi CuSOx

0,2M [an lugt bdi cac mudi déng cod cac gbc anion
khac nhau la: CuCl, 0,2M, Cu(CHsCOO), 0,2M,
Cu(NOs)2 0,2M, cac san phdm cling thu dugc 1a bét
min mau nau dé nhung v&i d6 dam nhat cia mau
khac nhau, 1an lugt dugc ky hiéu mau tuong Ung la:
Cu;0O-(Cl), Cu0-(CH3COO) va Cux0O-(NO3). Hinh 11a
hinh anh san phdm bt min mau ndu do thu dugc
theo quy trinh ché tao mau di tit mudi déng tién chat
mudi dong géc anion SO4° (CuSO.).

— -

Hinh 1: Hinh &nh san phdm bét min mau nau doé Cu,O-
(SO+%)

Cdc phuong phdp do ddc tinh cGa vat liéu

Céc phuang phap nghién cltu dac tinh cla vat liéu
gdém: Phuong phap nhiéu xa tia X (XRD, X'pert Pro
(PANalytical) MPD, tia buc xa Cu-Kar (A\=1.54065 A), téc
do quét 0.03°%2s, vdi goc quét 20~ 25-75°); phuong
phap phd raman shift (MicroRaman LABRAM-1B, budc
séng laser 633 nm, cdng sudt laser 6,25 mW va kinh
hién vi soi Leica NPLAN L50x/0.50 BD); phuong phép
hién vi dién t& quét (SEM, HITACHI TM4000 Plus);
phuong phép phS hdp thu UV-Vis rén (DRUV-Vis,
Jasco V-750) v&i st dung qué cau tich hgp 60 mm
(ISV-922), t6c d6é quét 200 nm/min; phuong phép phd
hap thu UV-Vis Idng (Agilent 8453).

Khdo sdt tinh chdt xdc tdc quang phdn hdy chdt mau
metyl da cam

Thuc nghiém tién hanh chudn bj 4 mau xdc tac quang
cho phan Ung phéan hay dung dich chat mau metyl
dacam (viét tat la MO, cbng thic phan t& la
CiuHiuN3NaOsS ¢d khéi lugng phan ti 327,33 g/mol)
gom co: 4 cbe thly tinh pyrex dung tich 150 mL lan
lugt chifa 4 loai chat xuc tac (bao gdm cac mau chét
xUc tac ché tao: Cu,0O-(SOs), Cu.O-(Cl), Cu,O-
(CH3COO") va Cu20-(NO3) véi ndng dé 1a 0,2 g/L va
100 mL dung dich chdt mau metyl dacam (MO) néng
d6 10 mg/L. Dung dich H,O, dugc thém vao cac cbe
thay tinh pyrex chuén bi trén véi ndng do 0,028 g/L.
Ngudn dén chiéu sang cho phan Ung xUc tac quang
dugc st dung la den Osram 220V-250W dan dung
phat nguén anh sang nhin thdy (A= 400 nm). Céc
dung dich hén hap trén dudc khudy t6i 30 phat dé dat
can bang hap phu- nha hép, sau dé dung dich hon
hop dugc khudy va chiéu sang. Sau mdi khodng thdi
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gian chiéu sédng 10 phdt dung dich dugc trich ra dé
dem do db hép thu quang trén méy quang phd
Agilent 8453 (budc song cuc dai cia dung dich MO
dugc xac dinh 1a A= 466 nm). Ky hiéu cac mau trén
cho khéo sat xuc tac quang phan hty MO [an lugt la:
CUzO-(SOf»)/HzOz, Cu,O-(Ch/H,0,, Cu,O-(CH3COO
)/H20> va Cu0O-(NOs)/H.0.. Chudn bi 4 mau tiép
theo cho khado sat phan ng xic tac quang phan huy
dung dich chat mau (MO) hoan toan tucong ty nhu
phan chudn bi trén, nhung trong dung dich hdn hap
chi gébm chdt mau MO vai chéat xUc tac tuong Ung va
khéng co6 H.0, dudc thém vao. Ky hiéu cac mau khao
sat nay tuong ung la: Cu0-(S047), Cu0-(Cl), Cu0-
(CH3COO") va Cu,0-(NOs’). Cubi cung chudn bi mot
mau cho khdo sat xUc tac quang cling hoan toan
tuong tu nhu phan chudn bi v&i 4 mau ban dau,
nhung & day chi bao gébm dung dich MO va H,O;
ndng dé 0,028 g/L, khdng cd chat xic tac, ky hiéu mau
la: H,O,. Hiéu sudt xtc tac quang phan hly chat mau
MO dugc xac dinh theo cong thitc (1):

""j_:"’xwoo %) ()

H (%) =

Trong do: Co, C 1an lugt la ndng dé clia chét phan Uing
IUc ban dau va & thai diém t (mg/L).

Két qua va thao luan
Két qud nhiéu xa tia X (XRD)

Ph& nhiéu xa tia X clia cac mau vat liéu ché tao Cu.O-
(SO47), Cu0-(ClY), Cu0-(CHsCOOY) va Cu0-(NO3)
dudc thé hién trén Hinh 2. Trén cac hinh phé XRD cho
thdy cac mau vat liéu ché tao déu xudt hién cac dinh
phé & vi trf géc nhiéu xa 20 lan lugt 1a 29,6°, 36,4°,
42,5° va 62° cac pic nay tuong Ung vdi cac ho mat
mang (110), (111), (200) va (220) cla tinh thé oxit dong |
(Cu0O) (theo JCPDS 05-0667) [2,5,6].

(111)

__ (110) )l (2,\00) (5303 Cu,0-(NO,)

20 30 40 50 60 70 80
2theta (degree)

a_ CU,0-(CH,CO0")

Intensity (a.u.)

 A__Cuo-(cn)

_A__Cu0-(s0.%)

Hinh 2: Gian d& XRD cua cac mau CuO-(SO47), Cu,0O-
(CI), Cu0-(CH3COO) va Cu,O-(NO3)
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Ngoai ra, trén hinh phé XRD khéng thdy cé pic dac
trung cla Cu hay CuO trong phé XRD. Mat khac, céc
pic nhiéu xa dac trung clia cac mau ché tao déu dugc
md réng. Diéu nay cho thdy la cac tinh thé Cu,O cla
cac mau thu dugc cé kich ¢& nano-mét. Nhu vay cé
thé thay, cac mau thuc nghiém ché tao dudc céc tinh
thé Cu,O don pha co kich thudc tinh thé ¢& nano-mét.
Trén céac phé XRD & Hinh 2 cling cho thdy cudng dé &
pic manh nhét (thudc ho mat mang (111) clia mau
Cu,0-(NO3) 1a thdp han so vdi cac mau khac. Biéu
nay cho thdy 1a mic do két tinh clia mau Cu.O-(NO3)
la thap hon so v&i cac mau con lai.

Két qua phé Raman

Hinh 3 trinh bay hinh ph& Raman ctia cac mau vat liéu
ché tao Cu,0-(504%), Cu0-(Cl), Cu0-(CH3COO) va
Cu20-(NO3). Trén hinh phé Raman cho thay, cac mau
xuét hién cac dinh phd dao déng & cac vi trf s6 song
105 cm™, 148 cm™, 220 cm™, 320 cm™, 520 cm™, 640
cm™, cac vi trf s6 song nay déu tuang Ung vdi s6 song
dao déng clla mau Cu,O [4,11,12]. Biéu nay cho thay
cac mau ché tao déu dugc két tinh tinh thé cla oxit
dong | (Cu20). Trén hinh phé Raman shift nhan thay
céac dao déng cla cac dinh phd ctia mau Cu.0-(NO3)
la thdp hon so v&i cac dao déng phé clia cac dinh phd
clia cac mau khac. Nhu vay, két qua khao sat Raman
shift cho thdy la phu hop vdi két qué XRD da khao sat
G phén 3.1 3 trén.

CuZO-(SO:’) eSS

w22 § 8
—— o4 @«
| =3 =} 10004: | |
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Hinh 3: Ph& Raman shift clia mau Cu,0-(S04%),
Cux0O-(Cl), Cu0-(CH3COO) va Cu,0-(NO3)

Hinh thdi hoc bé mdt cdc mdu vt liéu ché tao

Hién vi dién t&r quét SEM clia cac mau vat liéu ché tao
Cu0-(SO4%), Cu0-(Cl), Cu0-(CH3COO) va Cu.0-
(NO3) dudc thé hién & hinh 4(a,b,c,d). Trén hinh anh
SEM quan sat thdy, mau Cu,O-(SO4) (Hinh 4a) cé cac
hat tinh thé hinh bat dién (octahedra), cac hat tinh thé
nhd dugc sdp xép khit nhau vdi kich thudc hat &
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khodng 200-300 nm, su phan b& cla cac hat la dong
déu trén bé mat mau. Mau Cu,O-(Cl) (Hinh 4b) cling
c6 cac hat tinh thé hinh bat dién (octahedra), cac hat
cO sy sap xép khit nhau, déng déu trén bé mat mau
vGi kich thudc hat ¢ 500-700 nm. Mau Cu,O-
(CH;COOY) (Hinh 4c) va Cu,0O-(NOs) (Hinh 4d) cho
thdy la cac hat déu c6 hinh dang octahedra, cac hat
tinh thé phan bé tudng déi dong déu vdi kich thudc
hat phét trién I6n hon hai mau trén, kich thudc c&
khoédng 500-1000 nm.

Hinh 4(a,b,c,d): Anh SEM tuong Ung clia cac mau
Cu0-(SO4%), Cu0-(Cl), Cu0-(CH3COO) va
Cu0-(NO3)

Két qud phé6 hdp thu UV-vis rdn

Hinh 5 1a ph& hép thu UV-vis rdn clia cac mau véat liéu
ché tao Cu,0-(S04%), Cu,0-(Cl), Cu0-(CH3COO) va
Cu20-(NO3). Trén hinh phé hap thu cho thdy cac mau
vat liéu ché tao déu cé phd hép thu dudc ma réng
trong vung anh sang nhin thay vai budc séng A~ 600-
800 nm. & d6 ma réng clia phd hap thu trong viing
anh sadng nhin thdy nay s& cho khd ning cac mau
Cu0O ché tao sé co hiéu Ung xuc tac quang trong
ving anh sang nhin thdy [1,510]. D€ xac dinh ndng
luang khe tréng quang (EQ) clia cac mau vét liéu, ap
dung phuang trinh (2) [5,10].

Fg = hc/a &)

Trong do: h 1a hang s6 Planck (h= 4,135667334 x 107
eV.s); ¢ la van t6c song anh sang (c= 3x10"” nm/s); A 1a
budc séng anh sang xac dinh tir phé hap thu clia cac
mau vat liéu.

Budc séng A dudc xac dinh t phS hdp thu cla cac
mau vat liéu la gia tri hoanh dé giao diém cla cac
dudng tiép tuyén vdi cac phan md réng cla bd hap
thu. Gia tri budc song A tuong Ung l&n lugt vdi cac
mau ché tao Cu0-(S04), CuO-(Cl), CuO-
(CH;COO) va Cu;0O-(NOs) xac dinh dugc la A= 620

nm, 615 nm, 630 nm va (610+750)/2= 680 nm. Két qua
tinh todn giad tri nang luong khe cdm Eg tu phuong
trinh (2) xac dinh dugc Eg clia cac mau vat lieu Cu,O-
(50427), CuO-(Cl), CupO-(CH;COO) va Cu0-(NO3)
lan luct 13 2,00 eV; 2,01 eV; 1,97 eV va 1,83 eV.
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Hinh 5: Phé hép thy UV-Vis ran clia mau Cu.O-(SO4%),
Cux0O-(Cl), Cu0-(CH3COOY), Cu,0-(NO3)

Khdo sdt xuc tdc quang phdn hay chdt mau metyl da
cam

Hinh 6 1a do thi biu dién hiéu sudt xic tac quang
phan hiy chat mau metyl dacam (MO) clia cac mau
xUc tac quang da dugc chudn bj trong phan trinh bay
2.4. Trén Hinh 6 c6 thé quan sat thay cac mau khao sat
chi c6 chét xtc tac khéng bé sung thém H,O, hoac
mau khao sat chi c6 H0, khédng cé chéat xuc tac (cac
mau:  Cu0-(SO4%),  Cu0-(Cl),  Cu0-(CHsCOO),
Cu20-(NO3) va H.02) thi déu cho hiéu sudt xdc tac
quang phan hdy chat mau MO rat thap, dat khodng
~10-18% sau 45 phut chiéu anh séng nhin thdy. Cac
mau khao sat gdbm co chat xUc tac la cac mau vat liéu
Cu0 ché tao va dugc bé sung thém H.O; (cac mau:
CUzO-(SO42_)/H202, Cux0O-(Cl)/H20;, Cu,O-(CH;COO"
)/H205 va Cu,O-(NOs7)/H,05) thi déu dat hiéu sudt cao
cho xUc tac quang phan hly chdt mau MO. Cu thé [a:
mau Cu,0-(SO47)/H.0, dat hiéu qud xUc tac quang
cao nhat 99,2% sau 45 phut chiéu anh sang nhin thay;
mau Cux0O-(CI)/H0, va mau Cux0-(NO3)/H,0, dat
hiéu qua xuc tac quang 98,7% va 98,2% tuong Ung;
mau Cu0O-(CH;COO)/H,0, dat hiéu quad xlc tac
quang thdp hon cac mau khac khong dang ké 97,6%.
Nhu vay ti thuc nghiém khao sat cd thé thdy, cac mau
Cu20 ché tao tuy cé nang lugng khe tréng quang Eg
nho (~1,83-2,01 eV) van khong dat dugc hiéu qua cho
xUc tac quang trong vung anh sang nhin thay. Nhung
néu cac mau Cu,O ché tao nay dudc bS sung mét
lugng nhd H>O; thi déu dat hiéu qua cao cho xdc tac
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quang phan hty chat mau MO kich thich véi dnh sang
trong vung nhin thdy. Biéu nay cé thé cho nhan dinh
H.O; 1a dong vai trd nhu chét trg xUc tac cho céac chat
xUc tac quang Cu,O, & day cho thay la c6 tac dung
hiép Iuc clia H,0» véi chat xuc tac quang Cu.O dé lam
tdng cuong hiéu qua xudc tac quang. Tinh chét lam
nang cao hiéu qua xdc tac quang cla cac chét xuc tac
quang Cu,O clia chét trg xuc tac H.O, cling c6 thé
dugc nhén dinh la do khé ndng lam ngan can su tai két
hop cla cap dién ti-16 tréng quang sinh cla vat liéu
Cu0 khi ¢ chiéu sang. Dan tdi viéc lam nang cao
hiéu qua xUc tac quang cla vat liéu CupO khi c6 mat
clia HO; [13,14].

#— Cu,0-(SO;/H,0,
100{—®— Cu,0-(CI/H,0, 2
4—Cu,0-(CH,COO)H,0, =
v Cu,0-(NO,)/H,0,
$ 804+ Cu0-80))
= > Cu,0-(CI)
g #—Cu,0-(CH,C00)
= 60 -4—* Cu,0-(NO,) ¥
E - HO, v
c
£ 404
[=%)
=
Z 204
o m! —— -—: ©
04 =
T T T T 1
0 10 20 30 40 50

Thoi gian (phut)

Hinh 6: D6 thi hiéu suét xtc tac quang phan hay chéat
mau metyl dacam (MO) clia cac mau xUc tac quang
CUzO-(SOf)/HzOz, CUzO-(CD/HzOz, Cu,O-(CH;COO
)/H202, CuO-(NO3")/H.05, CUzO-(SOz;Z’), CUzO—(CD,
Cu;0O-(CH3COO), Cu0-(NO3’) va H0O; sau 45 phut
chiéu &nh séng nhin thay.

Hang s6 t6c d6 clia cac phan Uing xtc tac quang & trén
dudc xac dinh dua trén md hinh dong hoc Langmuir-
Hinshelwood [8,14] theo do thi biu dién mdi quan hé
cta ham In(Co/C) va thdi gian khao séat (t) trén Hinh 7
(trong do, Co va C lan luct la ndng dd ban dau va
ndng dé & thai diém t cla chat phan Ung). Theo do thi
khdo sat Hinh 7 cho thay, cac gia tri In(Co/C) va thai
gian phan Ung t la tuan theo mé hinh déng hoc bac
nhdt vai hé s§ tuong quan R? tuong déi cao (R°>
0,952). Hang s6 t6c do k clia cac mau vat liéu xdc tac
quang Cup0-(S042)/H0,  Cu0O-(ClN/H202, Cup0-
(CH3COO)/H.0,, Cup0-(NO3)/H0, xac dinh dugc
theo do thi khdo sat lan lugt 1a: 0,10132; 0,09815;
0,09098 va 0,09174 phut™. Hang s6 téc dé k Ién nhat
dat dugc 1a cia mau Cu,0-(S047)/H>05 va hang s6 téc
dd k nhd nhat 13 clia mau Cu,O-(CH3COO)/H0,.
Theo két qud khdo sat xac dinh hiéu sudt xic tac
quang va hang s6 téc dé k clia cac mau vét liéu co thé
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cho thdy, c6 méi quan hé gitta kich thudc hat tinh thé
va hoat tinh xtc tac clia cdc mau vat lieu thu duadc.
Kich thudc hat tinh thé cla cac mau Cu,O-(SO4),
Cu20-(Cl), Cu20-(CH3COO"), Cuz0-(NO3) tang dan tu
c8 khoang ~200-300nm dén ~500-1000 nm (dugc xac
dinh tU két qua do SEM) tuang Uing thu dugc hiéu suét
x(c tac quang cla cac mau giam dan 99,2%-97,6% va
hang s6 t6c do k gidm dan 0,10132-0,09098 phut™. Tuc
la c6 thé thdy, cac mau vat liéu ché tao Cu,O-ONPs c6
kich thudc hat tinh thé dat dugc cang bé thi hiéu sut
xUC tac quang va gia tri hang s6 t6c do k dat dugc
cang cao. Két qua khao sat nay cling phu hgp véi mét
s6 két qud thuc nghiém theo cac tai liéu tham khao
[8,13,14].

5 ; .
© | m y=0.10132x-0.4513, R"=0.952 : Cu,0-(SO;yH,0,

= y=0.09815x-0.46634, R*=0.956 : Cu,0-(CI'VH,0,
® y=0.09089x-0.45666, R*=0.961 : Cu,0-(CH,COO)H,0,
® y=0.09174-0.38993, R?=0.953 : Cu,0-(NO,JH,0,

]ﬂ(Co/C)

8

04 l//

T T T T T
0 10 20 30 40 50
Thoi gian (phut)

Hinh 7: D6 thi quan hé ham In(Co/C) theo thdi gian't -
déng hoc phan hiy chat mau MO trén cac chét xdc tac
quang CUzO-(SOzLZ’)/HzOz, CUzO-(O’)/HzOz, CuO-
(CH3COO)/H20: Va Cu0O-(NO3)/H02

Két luadn

D3 ché tao thanh cong cac mau vat liéu hat nano
Cu,O don pha cau tric octahedral di tf cac mudi dong
Vi cac gbe anion khac nhau: SO, CI, CH;COO™ va
NOs". Cac phuang phap xéac dinh dac tinh cla vat liéu
nhu XRD, Raman shift, SEM, phé hap thu quang UV-vis
ran da duoc khdo sat. Cac mau vat liéu CuxO ché tao
déu c6 hinh dang béat dién déu (octahedra) vdi kich
thudc hat tinh thé nano-mét c& khoang 300-1000 nm.
Kich thudc hat tinh thé phat trién nhd nhat 1& mau
Cu0-(SO4%) dat 200-300 nm. Cac mau CuxO ché tao
déu co phé hédp thu quang ma réng trong ving anh
sang nhin thay A~ 600-800 nm va co gié tri nang lugng
khe tréng quang hep Eg= 1,83-2,01 eV. Cac mau Cu,O
ché tao c6 bé sung thém lugng nhod chét trg xuc tac
H.O, déu dat hiéu qua xuc tac quang cao trong phan
hly chat mau metyl dacam (MO) dudi chiéu anh sang
nhin thédy. Hiéu qua xdc tac quang cao nhét dat dugc
12 99,2% cla mau Cu,0-(SO47)/H.02 v8i hang s tée
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do k= 0,10132 phut''va thdp nhat dat dugc 1a 97,6%
clia mau CuO-(CH3COO)/H,0: véi hang s6 t6c do

k:

0,09098 phut™.
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