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SUMMARY

The nano-sized Cus0 particles are synthesized by wet method in which CuCly is reduced by
hydrazine in the presence of a surfactant (PVA or PEG or LA). The products are identified by X-
Ray power diffraction (XRD), Transmission Electronic Microscope (TEM), High Resolution
Transmission Electronic Microscope (HRTEM). The results showed that with suitable conditions,
size of Cus0 particles is about 20 nm and diameter of CuyO wire is abour 15 nm.

- MO DPAU

Cing v&i sy phat trién clia cong nghé nano,
Cu,0 nano di duge iing dung trong nhiéu linh
vuc khdc nhau nhu: lam bd cam bién ap suat oxi
mang mong, chit ban dan loai p, pin mat troi
mang mong, nguyén liéu cho cong nghé dugc
phim va cdc thiét bt y t&€.... Ngoai ra, Cu,0
nano c¢6 dién tich bé mit Idn nén nd 1a vat liéu
ddy trién vong lam xic tidc cho cdc phan ing
héa hoc [1. 2]. Cu,0 nano di duge t6éng hop
bang mot s6& phuong phdp khdc nhau nhu: Oxi
héa nhiét [3]. thuy nhiét, phan huy hdéa hgc pha
khi [4), khir dién hda [5] va chidu tia v [6]....
Trong bai bdo nay ching toi tong hop Cu,0
nano bing phuong phdp khir mudi dong (1D
trong dung dich bang hidrazin khi ¢6 mat céc
chat hoat dong bé mat khdc nhau. Cic dac trung
cia vat liéu duge khdo sat bdng phuong phdp
nhiéu xa tia X (XRD), cic phuong phdp hién vi
dién tr truyén qua (TEM) va hién vi dién tr
truyén qua do phan giai cao (HRTEM).

Il - THUC NGHIEM

1. Téng hop dong (I) oxit

Cu,O nano dugc tdng hop dua trén phuong
phap cla tac gia WenZhong Wang [7]. Trong
cong trinh ndy, ngoali PEG ching t6i con sir
dung PVA va LA 1am chét hoat dong bé mat.

Cho mét lugng chat hoat déng bé mat (PEG:
Polyetylenglycol, PVA: Polyvinylancol, hodc
LA: Laurylsunfat) véi lugng da tinh toan trude
cho timg thi nghiém va 0,179 g CuCl,.2H,0 vao
200 ml nude, Khudy déu hén hgp trén may
khudy tir v6i t6c do khong déi trong 15 phir.
Sau dé thém tir tir mot lugng KOH 6 M da tinh
trude cho méi thi nghiém dé thu duge két tha
mau xanh Cu(OH),. Khudy thém 15 phit nifa,
cho tir tir mot lugng hidrazin (N,H,.H,O 100%)
tinh trudc (cho mdi thi nghiém cu thé), khi két
tia chuyén hoan toan sang mau do gach thi
ngimg khudy, dem ly tam va rira vai lan bang
nude cat, sy kho & 60°C trong ti sy chan
khong khodng 3 gid. San phim dugc bdao quan
trong khong khi.

2. Cac phuong phap vat Iy nghién citu dic
trang vat liéu Cu,O nano

San phdm thu duge duge nghién cliu bing
cac phuong phap sau:

- Nhiéu xa tia X (XRD): San pham dugc ghi
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nhiéu xa tia X trén hé nhiéu xa DS ADVANCE
(Bruker-Pi1c, Khoa Héa hoc, PHKHTN) vdi
bic xa CuKa (A = 0,15406 nm. 40 kV, 40 mA),
goc do 25 - 80°.

- Anh hién vi dién 1 ruyén qua (TEM) ciia
méu duge ghi trén mdy EM125 cia Vién Khoa
hoc vi Cong nghé Viét Nam, anh hién vi dién tr
truyén qua do phan giai cao (HRTEM) duoe ghi
trén mdy JEM-4000EX (ghi tai Pic).

Il - KET QUA VA THAO LUAN

1. Két qua nhiéu xa tia X

Két qua thu duge tir phuong phép nhiéu xa
tia X duoc trinh bay trén hinh 1, 2 va 3.

Gian d6 nhiéu xa tia X thu duoc hoan toan
rdng khép (vi tri va cudmg do pic) véi phé cua
Cu,0 trong thu vién phd chuin. Do dé c¢é thé
khéng dinh san pham thu dugc 12 Cu,O don pha,
khong bi 1an tap chédt va bén trong khong khi.
Kich thudc hat trung binh duge tinh theo céng
thitc Debye-Scherrer:
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Két qua tinh kich thudc hat cho cic miu
dugc trinh bay trong bang 1, 2 va 3.
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Hinh I Gidn d6 nhiéu xa tia X cha Cu,0
khi sir dung PVA
Tir bang 1, 2 va 3 ta thay kich thuéc trung
binh dao ddng trong cdc khoang tuong tng 20 -
30 nm, 18 - 32 nm va 19 - 27 nm,
Luong chét hoat dong bé mat anh huding Ién
dén kich thudc hat trung binh. Viéc st dung
PVA va LA la hiéu qua hon so véi PEG vi lugng
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PVA va LA déu slr dung it hon nhiéu so vdi
PEG nhung san pham thu dugc lai cé kich thude
nho hon so vdi khi ding PEG.
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Hinh 2: Gian d6 nhiéu xa tia X cla Cu,O
khi sir dung PEG
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Hinh 3: Gian do nhidu xa tia X cta Cu,O
khi sir dung LA

Luong hidrazin ciing énh hudng 14i kich
thude hat trung binh cla Cu,0O. Trong moi
truomg kiém, hidrazin 1 chit khir manh:

CuCl, + 2NaOH = Cu(OH), + 2NaCl
4Cu(OH), + N,H, = 2Cu,0 + N, + 6H,0

Khi lugng hidrazin tang thi kich thu6c hat
Cu,0 giam, dac biét khi ding chil hoat dong bé
mat 1a PEG. Tuy nhién khi lugng hidrazin qua
Ién thi sé thu dugc pha Cu kim loai (miu -2
bang 1 miu 1-4 bing 2; méu 1,7,8 bang 3).
biéu nay la do Cu,O sinh ra tiép tuc bi khir bdi
hidrazin du:



2Cu.(r + N,H, = 4Cu + N, + 2H,0

Tuy nhién, khi lugng hidrazin qua it s€ thu
duge san phdm ¢6 1in CuQ (méiu 6 bang 2). Anh
huong cua hidrazin dén kich thudc hat trung
binh cua Cu,O con phu thude vio luong kiém
trong dung dich. Trong modi trudong kiém,
hidrazin va chdt khir manh, do dé luong Kiém
cang tang thi kha nang khir cta hidrazin cang
manh. Khi sir dung chat hoat dong bé mat PVA

va LA, ching t6i ding 1,2 ml KOH 6 M. Nhung
khd nang bao vé ctia PEG 14 yéu hon nén néu
gilr lugng kiém nay thi qud trinh khir xay ra rat
manh 1am cho trong sidn phdm thu duge ¢6 14n
ca pha Cu kim loai. Do vay khi ding PEG thi
phai giam lugng KOH xudng con 0,6 ml.

Két qua t& uru khi sit dung PVA la méu
PVA7, khi st dung PEG la mau PEGI10 con khi
diung LA thi miu 161 vu la LA1L,

Bdng I: Kich thudc hat phu thude vao luong PV A va hidrazin

Ky hiéu méu PVA, g KOH,ml | N;H.OH,ml | Thanhphanpha | S [:ioc hat,
PVA 1 0,200 1,2 1.2 Cu,0 + Cu 243
PVA2 0,200 1,2 1,0 Cu,0 + Cu 25,3
PVA 3 0,200 12 0,8 Cu,0 26,6
PVA 4 0,200 1.2 0,6 Cu,0 30,2
PVA 'S 0,150 1.2 0.8 Cu,0 27,4
PVA 6 0,250 1.2 0,8 Cu,0 21,1
PVA 7 0,300 1.2 0,8 Cu,0 20,6

Bdng 2: Kich thuée hat phu thudc vao lugng PEG va hidrazin

Kyhitumiu | PVA g KOH,ml | NHOH,ml | Thanhphanpha | P Tocha
PEG 1 2.000 0,6 1,0 Cu,0 + Cu 17,9
PEG 2 2.000 0,6 0,8 Cu,0 + Cu 19,9
PEG 3 2.000 0,6 0,6 Cu,0 + Cu 19,9
PEG 4 2.000 0.6 0,4 Cu,0 + Cu 20,0
PEG S 2.000 0,6 0,2 Cu,0 25,8
PEG 6 2.000 0,6 0,1 Cu,0+Cu0 28,0
PEG7 0.500 0,6 0,2 Cu,0 31,5
PEG 8 1.000 0,6 0,2 Cu,0 30,9
PEG 9 1.500 0,6 0,2 Cu,0 27.8
PEG10 2.500 - 0,6 0,2 Cu,0 25,5
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Bdng 3: Kich thudc hat phu thude vao luong LA v hidrazin

K9 hiéu mau (1;51% Ifgg NZ(P[‘I-;SH Thanh phdnpha | o8 (‘fl’r‘:l‘)’c hat
LA 0,050 12 1,4 Cu,0 + Cu 219
LA 2 0,050 12 12 Cu,0 204
LA 3 0,050 12 1,0 Cu,0 23,0
LA 4 0,050 12 0.8 Cu,0 246
LA S 0,050 12 0,6 Cu,0 25.5
LA 6 0,050 12 0.4 Cu,0 267
LA7 0,005 12 12 Cu,0 + Cu 19.7
LA S 0,010 12 12 Cu,0 + Cu 207
LA9 | 0025 12 1,2 Cu,0 23,0
LAIO 0,100 12 12 Cu,0 19,3
LALI 0,150 12 12 Cu,0 19,0

2. Anh hién vi dién tir truyén qua (TEM) va hién vi dién tir truyén qua do phan giai cao
(HRTEM)

Anh TEM vd HRTEM ciia Cu,O dugc dua ra & hinh 4.

(b)
Hinh 4: Anh TEM cfia miu PEG10 (a) vd HRTEM cita mau PVA7 (b)

‘Anh TEM ctia mdu PEG10 cho thdy sin thé c6 cé dang s¢i. Dang hat ¢ dudng kinh
phdm thu duge khong chi ¢é dang hat ma con c6  khodang 40 nm con dang sgi ¢6 dudng kinh
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khoang 15 nm,

Hinh 4b 12 mot anh HRTEM ctia mau PVA7
cho thdy mét don tinh thé Cu,O cha mdu PVA7
cd dudng kinh 15 nm.

1V - KET LUAN

Pa tong hop duge Cu,O nano khi sir dung
chét khir 13 hidrazin véi cdc chat hoat dong bé
mat khac nhau (PEG, PVA va LA).

Bing cac phuong phip XRD, TEM va
HRTEM cho thdy trong diéu Kién tdi uu, san
phdm 1a Cu,O tinh khiét, & dang hat cé kich
thude trung binh 20 nm hodc & dang soi c6 dudng
kinh 15 nm.
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