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SUMMARY

The nano-sized Cu,0 particles are synthesized by wet method in which CuCl, 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 Cu,0 particles is about 20 nm and diameter of Cu,O wire is about 15 nm.

- MO PAU

Cung véi su phdt trién clia cong nghé nano,
Cu,0 nano di dugc ung dung trong nhicu linh
vuc khac nhau nhu: 1am bo cam bién ap suét oxi
mang mong, chat ban dan loai p, pin mat troi
mang mong, nguyén liéu cho cong nghé dugc
phdm va cdc thiét bi y t¢4 . Ngoai ra, Cu,0O
nano c¢6 dién tich bé mat 16n nén né 1a vat liéu
ddy trién vong 1am xiic tdc cho cdc phan tng
héa hoc [1, 2]. Cu,0 nano da duoc téng hop
bing mot s6 phuong phdp khdc nhau nhu: Oxi
héa nhiét [3], thuy nhiét, phan huy héa hoc pha
khi [4], khir dién hoéa [5] va chiéu tia y [6]a .
Trong bai bdo ndy ching toi tong hop Cu,O
nano bing phuong phip khir mu6i dong (II)
trong dung dich béang hidrazin khi c¢6 mat cdc
chét hoat dong bé mat khac nhau. Cac dac trung
cua vat lieu dugc khao sat biang phuong phap
nhiéu xa tia X (XRD), cidc phuong phap hién vi
dién tr truyén qua (TEM) va hién vi dién tr
truyén qua do phan giai cao (HRTEM).

IT - THUC NGHIEM

1. Téng hop dong (I) oxit

Cu,0 nano dugc téng hop dua trén phuong
phap cua tic gia WenZhong Wang [7]. Trong
cong trinh nay, ngoai PEG ching toéi con su
dung PVA va LA lam chét hoat dong bé mat.

Cho mot luong chat hoat dong bé mat (PEG:
Polyetylenglycol, PVA: Polyvinylancol, hoac
LA: Laurylsunfat) v6i lugng da tinh toan trudc
cho tung thi nghiém va 0,179 g CuCl,.2H,0 vao
200 ml nuéc, khudy déu hoén hop trén may
khudy tr v6i t6c do khong déi trong 15 phuit.
Sau dé thém tir tr mot lugng KOH 6 M da tinh
tru6c cho méi thi nghiém dé thu dugc két tha
mau xanh Cu(OH),. Khudy thém 15 phdt nifa,
cho tlr tr mot luong hidrazin (N,H,.H,O 100%)
tinh trudc (cho mdi thi nghiém cu thé), khi két
tha chuyén hoan toan sang mau do6 gach thi
nging khudy, dem ly tam va rira vai lan bing
nude cét, sdy kho & 60°C trong tu sdy chéan
khong khoang 3 gid. San pham dugc bdo quéin
trong khong khi.

2. Cac phuong phap vat ly nghién citu dac
trung vat liéu Cu,O nano

San phdm thu duoc dugc nghién ctu bing
céc phuong phép sau:

- Nhiéu xa tia X (XRD): San pham dugc ghi
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nhiéu xa tia X trén hé nhiéu xa D8 ADVANCE
(Bruker-Diic, Khoa Héa hoc, PHKHTN) véi
biic xa CuKa (A = 0,15406 nm, 40 kV, 40 mA),
géc do 25 - 80°.

- Anh hién vi dién tir truyén qua (TEM) ctia
mau dugc ghi trén mdy EM125 ctia Vién Khoa
hoc va Cong nghé Viét Nam, anh hién vi dién tr
truyén qua do phan giai cao (HRTEM) duoc ghi
trén may JEM-4000EX (ghi tai Dic).

I - KET QUA VA THAO LUAN

1. Két qua nhiéu xa tia X

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

Gian d6 nhiéu xa tia X thu dugc hoan toan
trung khdp (vi tri va cudng do pic) vé6i phd cua
Cu,0O trong thu vién phé chudn. Do d6 ¢ thé
khéng dinh san phdm thu dugc 1a Cu,O don pha,
khong bi 1an tap chat va bén trong khong khi.
Kich thuéc hat trung binh dugc tinh theo cong
thitc Debye-Scherrer:
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Két qua tinh kich thudc hat cho cic mau
duoc trinh bay trong bang 1, 2 va 3.
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Hinh I: Gian d6 nhiéu xa tia X ctia Cu,0O
khi stt dung PVA
Tu bang 1, 2 va 3 ta thdy kich thudc trung
binh dao dong trong cac khoang tuong tng 20 -
30nm, 18 - 32 nm va 19 - 27 nm.
Luong chat hoat dong bé mat anh hudng 16n
dén kich thudc hat trung binh. Viéc st dung
PVA va LA la hiéu qua hon so v6i PEG vi lugng
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PVA va LA déu st dung it hon nhiéu so véi
PEG nhung san phdm thu duoc lai c6 kich thudc
nho hon so véi khi ding PEG.
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Hinh 2: Gian d6 nhiéu xa tia X cta Cu,O

khi st dung PEG
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Hinh 3: Gian d6 nhiéu xa tia X cta Cu,O
khi stt dung LA

Lugng hidrazin ciing anh hudng t6i kich
thuéc hat trung binh cta Cu,O. Trong moi
truong kiém, hidrazin 1a chat khir manh:

Cu(l, + 2NaOH = Cu(OH), + 2Na(Cl

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

Khi luong hidrazin tang thi kich thuéc hat
Cu,O giam, dac biét khi dung chat hoat dong bé
mat 1& PEG. Tuy nhién khi lugng hidrazin qua
16n thi s& thu dugc pha Cu kim loai (mau 1-2
bang 1; mau 1-4 bang 2; mau 1,7,8 bang 3).
biéu nay 14 do Cu,O sinh ra tiép tuc bi khir boi
hidrazin du:



2Cu,0 + N,H, = 4Cu + N, + 2H,0

Tuy nhién, khi lugng hidrazin qua it s€ thu
dugc san phdm c6 1dn CuO (miu 6 bang 2). Anh
hudng cta hidrazin dén kich thudc hat trung
binh ctia Cu,O con phu thudc vao lugng kiém
trong dung dich. Trong moéi trudng kiém,
hidrazin va chat khir manh, do d6 lugng kiém
cang tang thi kha nang khlr cua hidrazin cang
manh. Khi st dung chét hoat dong bé mat PVA

va LA, ching t6i dung 1,2 ml KOH 6 M. Nhung
kha nang bao vé ctia PEG la yéu hon nén néu
gilt luong kiém nay thi qud trinh khir xay ra rat
manh lam cho trong san phdm thu duoc c6 14an
ca pha Cu kim loai. Do vay khi dung PEG thi
phai giam lugng KOH xudng con 0,6 ml.

Két qua t6i uu khi st dung PVA 1a mau
PVAT7, khi stt dung PEG 1a mau PEG10 con khi
dung LA thi miu t6i uu la LA11.

Bdng I: Kich thuée hat phu thuoc vao lugng PVA va hidrazin

Kyhitumdu | PVA,g KOH,ml | N,H,OH,ml | Thanhphinpha | S0 tﬂf‘: L
PVA 1 0,200 12 12 Cu,0 + Cu 243
PVA 2 0,200 12 1,0 Cu,0 + Cu 25,3
PVA 3 0,200 12 0,8 Cu,0 26,6
PVA 4 0,200 12 0,6 Cu,0 30,2
PVA 5 0,150 12 0,8 Cu,0 27,4
PVA 6 0,250 12 0,8 Cu,0 21,1
PVA 7 0,300 12 0,8 Cu,0 20,6

Bdng 2: Kich thude hat phu thuoc vao lugng PEG va hidrazin

Kyhiumiu | PVA,g KOH,ml | N,H,OH,ml | Thinhphinpha | P tg‘;"c hat,
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 5 2.000 0,6 0,2 Cu,0 25,8
PEG 6 2.000 0,6 0,1 Cu,0+CuO 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 thudc vao luong LA va hidrazin

Ky hiéu méu (I;Eﬁ) Ié?ﬂl)—l N2(I;Iri1())H Thanh phan pha e (i?rlri(),yc g
LA 1 0,050 1,2 1,4 Cu,0 + Cu 21,9
LA?2 0,050 1,2 1,2 Cu,O 22,4
LA3 0,050 1,2 1,0 Cu,O 23,0
LA 4 0,050 12 0.8 Cu,0 24.6
LAS 0,050 1,2 0,6 Cu,O 25,5
LAG6 0,050 1,2 0,4 Cu,O 26,7
LA7 0,005 1,2 1,2 Cu,O + Cu 19,7
LA S8 0,010 1,2 1,2 Cu,O + Cu 20,7
LAY 0,025 1,2 1,2 Cu,O 23,0
LAI0 0,100 1,2 1,2 Cu,O 19,3
LAI11 0,150 1,2 1,2 Cu,O 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 va HRTEM ciia Cu,O duoc dua ra & hinh 4.

50nm

(b)
Hinh 4: Anh TEM clia mdu PEG10 (a) va HRTEM ctia miu PVA7 (b)

Anh TEM clia mdu PEGIO cho thdy sin thé c6 cd dang soi. Dang hat c6 dudng kinh
pham thu dugc khong chi c6 dang hat ma con ¢ khoang 40 nm con dang s¢i c6 duong kinh
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khoang 15 nm.

Hinh 4b 1a mot anh HRTEM ctia mau PVA7
cho thdy mot don tinh thé Cu,O ctia mau PVA7
c6 dudng kinh 15 nm.

IV - KET LUAN

bi téng hop dugec Cu,0 nano khi st dung
chat khtr 1a hidrazin vé6i cdc chédt hoat dong bé
mat khic nhau (PEG, PVA va LA).

Bang cdc phuong phip XRD, TEM va
HRTEM cho thdy trong diéu kién t6i uwu, san
phdm la Cu,O tinh khiét, & dang hat c6 kich
thude trung binh 20 nm hoac & dang sgi ¢6 duong
kinh 15 nm.
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