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Abstract

Copper nanoparticles were prepared by hydrogen reduction by electrolysis of water. The formation, structure and
morphology of products were characterized by X-ray diffraction analysis (XRD), Scanning Electron Microscope (SEM)
and the specific surface area (BET) was determined by N, physisorption Brunauer - Emmitt - Teller (BET) method. The
results showed that copper particles are a simple phase and the size about 40-70 nm, the BET-surface area as 15.85
m?/g. The data showed that copper nanoparticles increased germination rate of maize at normal condition.

Keywords: Copper nanoparticles, reverting method.
1. MO AU

Khoa hoc va cong ngh¢ nano ngay cang dugc
g dung rong rai trong nhiéu linh vyuc cta doi sdng.
Cac vat liéu nano thyc su c6 nhing tinh chét ky la
khéc han voi tinh chat cia vat liéu khdi ma nguoi ta
da nghién ctru trude d6. Trong sb cac tinh chat dic
biét ctia vat liéu nano, cu thé 1a cac tinh thé nano
kim loai nhu sét, coban, ddng nguoi ta dang dic biét
quan tdm dén kha nang kich thich su phét trién cia
cay trong trong ndng nghlep

Nano ddng c6 thé ché tao bang mot sé phuong
phép nhu phuong phap dién phan, phuong phap khir
bang tac nhan hoa hoc. Phuong phap dién phan c6
kha niang ché tao kim loai dat do tinh khiét cao
nhung doi hoi thiét bi phuc tap gia thanh cao.
Phuong phap khir bang tic nhian héa hoc: dua trén
phan tmg cua cac mudi chira kim loai twong tmg voi
cac chat khir manh trong moi trudong nude. Ché tao
nano kim loai dong Cu bang phuong phap khu bang
hidro c¢6 nhiéu wu diém. Két qua ctia mot sb cong
trinh cho thiy phwong phap khir bang hidro ché tao
ra nano Cu dat do tinh khiét c6 hiéu suit kha cao khi
dung hidro méi sinh ctia phan ung dién phan nudc
[1-4].

2. THUC NGHIEM
2.1. Thiét bi va diéu kién thi nghiém

- Lo nung dién trd c6 dieu khién nhiét d9, cong

340

suat 2000 W.

- May sinh khi hydrogen (Parker ChromGas
9090 - Anh).

- Budng phan tmg bang 6ng thach anh duong
kinh 25 mm.

- H¢ théng van diy dan khi dam bao an toan
chay nd.

2.2. Quy trinh ché tao nano kim loai Cu

Cho 2 g bt oxit CuO vao budng phan tng sau
d6 1ap budng phan tng vao 16 nung, lap éng dan khi,
van an toan. Pién phan tao khi Hy, luu lugng khi 80
ml/phut dua vao budng phan ung. Gia nhiét tir tir
diéu khién nhi¢t do duy tri & cac mirc nhiét do khac
nhau. Bé 1o ngudi ty nhién trong khi tiép tuc dién
phan tao khi H, dé bao vé mau. San phém thu duoc
duoc do cac tinh chat dic trung va dugc bao quan
trong tiii nilon 2 16p dé trong binh hut 4m.

3. KET QUA VA THAO LUAN
3.1. Xac dinh ciu triic bing phd nhiéu xa tia X

Trén hinh 1 trinh bay phd nhidu xa tia X cua
mau déng ché tao duoc chup trén may nhiéu xa ké
D-5000 dé xac dinh céu tric cua mau.

Quan sat trén hinh 1 rd rang ta thdy mau trudc
khi dua vao budng phan tng (hinh la) c6 céu trac
tinh thé oxit dong(II) CuO.
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Hinh 1b chi ra ring sau thoi gian phan tmg 40
phut chi ¢6 1 lugng nho kim loai d@)ng duoc tao
thanh con lai chii yéu van & dudi dang oxit dong(I)
Cu,0. O hinh Ic¢ cho thiy sau thoi gian phan tmg 90
phut vt liéu c¢6 cu tric don tinh thé kim loai dong

Tran Qué Chi va cong sy

Vv6i cdc pic dac trung ¢ cac vi tri goc 20 la 43,38;
50,48 va 74,18. Nhu vay don tinh thé nano Cu kim
loai da duogc tao thanh tai 400 °C sau thoi gian la 90
phut.
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Hinh 1: Gian d6 nhidu xa XRD cua cac mau:trude khi dua vao budng phan ting (a),
sau thoi gian 40 phut (b), sau thoi gian 90 phut (c)

3.2. Xac dinh hinh thai vat liu bing phuwong
phap hién vi dién tir quét (SEM)

Két qua do SEM trén may Hitachi S-4800 dugc
trinh bay trén hinh 2. Trén anh SEM quan sat thiy
kich thudc hat vat liéu ché tao dugce ¢ 40-70 nm.
Diéu nay ciing pht hop véi két qua tinh toan kich
thuéc tinh thé trung binh theo phwong trinh
Scherrer. Trén gian dd hinh 1c¢ méu vat liéu Cu sau
thoi gian khir 90 phut tai 400 °C theo tinh toan c6

IMS-NKL x50.0k SE(M)

kich thudc hat bang 56,24 nm.

Dién tich bé mit riéng (BET) dugc do trén hé
Quantachrome Instruments version 3.0. Hinh 3 biéu
dién duong ding nhiét hip phu (a) va giai hip phu
(b) cia mau nano Cu.

Hinh thai duong dang nhiét hip phu va giai hap
phu cho thiy vat liéu ché tao duoc c6 ciu tric xdp.
Tir hinh 3 ching ta c6 thé thiét 1ap dugc bang cac
gia tri p/p° va 1/[Q(p°/p-1] va xac dinh duoc gia tri
BET la 15,85 m*/g .

IMS-NKL x80.0k SE(M)

Hinh 2: Anh SEM cta nano Cu kim loai

341



TCHH, T. 52(3), 2014
3.3. Danh gia hiéu qua

D¢ danh gia ham lugng Cu tao thanh sau phin
ung nhoém nghién cuu st dung phuong phap EDX
x4ac dinh duoc %Cu tao thanh. Hiéu sudt hoan
nguyén nano Cu theo nhiét d¢ dugc trinh bay trong
bang 1.

L

Hinh 3: Dudng dang nhiét hp phu (a) va

giai hap phu (b) ctia mau nano Cu

Bdng 1: Hiéu suit hoan nguyén nano Cu tai cac
nhiét d6 khac nhau vdi cung thoi gian phan Gng

hiét do Thoi gian Hiéu sua
STT N Oect do, ghﬁta , @l(l) /osuat,
1 300 90 0
2 350 90 14,5
3 400 90 99,57
4 450 90 99,32
5 500 90 99,69

Trén bang 1 ching ta nhan thdy tai nhiét do

(a)

Nghién citu ché tao tinh thé nano...

300 °C chua xay ra phan ung tao thanh Cu, tai 350
°C chi ¢6 14,5 % Cu duoc tao thanh. Tt 400 °C tré
1én xay ra phan tmg khir tao thanh 99,57 % Cu. Diéu
nay co thé giai thich can thiét mic ning lugng dé
pha v lién két thuc hién phan tng: CuO + H, — Cu
+ H,0

Tuy nhién tai cac nhiét d cao cac hat nano co
xu hudéng két tu thanh cac hat kich thuge 16n hon,
do d6 nhém nghién ciru lya chon diéu kién ché tao
nano Cu tai 400 °C.

3.4. Khio sat sy kich thich ting truéng cua hat
giong

Nhom thue hién dé tai da khao sat sy kich thich
tang truong cua hat gidng duoc gieo trong sau khi
xir ly véi tinh thé nano dong. Hat gidng duoc thir
nghiém 1a gidng ngd nép MX10. Hat giéng trudc
khi wom mam dwoc ngdm trong nudc am 60 °C
trong 20 gid. Khay s6 1 dugc chiam soc trong didu
kién binh thuong ngay tudi nuéc 2 lan du dé giir do
am can thiét. Khay s6 2 duoc tudi bang dung dich
nano Cu ham lugng 3 mg/1lit. Ca hai khay wom
mam dugc dit trong buong t6i.

Quan sat sy ndy mam va phat trién ré cay, la
cdy cua 2 khay trong cung mét thoi diém, nhan thay
hat ngd duoc tudi bang dung dich nano Cu phat
trién ngay tir giai doan diu manh hon tudi bing
nudc.

Co ché kich thich ting truong ctia hat nano kim
loai ddi véi cac hat giéng hién chua dugc ly giai mot
cach rd rang, tuy nhién nghiéng vé gia thuyét nhu
sau: Hat nano kim loai sau khi dwoc phan tan bang
rung siéu 4m dé tao chét long huyén phu, nho vao
hiéu tng bé mit 16n voi trang thai dac biét cua cac
nguyén t, dién to gidi phong ra mot ngudn ning
luong (E) lon quyet dinh hoat tinh xuc tdc cua hat
nano kim loai di véi t& bao va mé cua céy trong.

Me+ nH,0 = Me(OH), + ne + nH — E=meV.

(b)

Hinh 4: Hat ngd sau 3 ngay gieo hat trong diéu kién thuong (a),
hat ng6 dugc xur Iy bang dung dich nano Cu (b)
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Nano Cu lién quan dén nhiéu qué trinh 1y sinh
nhu quang hop va van chuyén dién tir va 1a 1 phan
clia nhidu enzym quan trong tham gia vao qua trinh
tong hop bao gdm ca qua trinh tong hop ATP (trung
tam cua trao ddi chat cua té bao). ATP tham gia vao

| L

(@)

Tran Qué Chi va cong sy

cic qua trinh trao d6i hydratcarbon, trao d6i axit
béo, trao dbi cac hop chit chira nito (axit amin,
protein, axit nucleic...) trong qué trinh phat trién ctia
thuc vat.

(b)

Hinh 5: Hat ngd sau 7 ngay gieo hat trong diéu kién thuong (a),
hat ng6 duogc xt Iy bang dung dich nano Cu (b)

4. KET LUAN

D3 xay dung quy trinh céng nghé ché tao tinh
thé nano dong bang phuong phap khir bang hidro.

Kich thudc hat nano dong ché tao dugc trong
khoang 40-70 nm, dién tich bé mat = 15,85 m%/g.

ba khao sat sy kich thich tang trudng cia hat
ng6 khi str dung nano dong Cu’ do nhom dé tai ché
tao dugc. Két qua trong thoi gian 2 tuan dau cac hat
ngd st dung nano dong dé o hat co sy phat trién rd
rét so v6i cac hat ngd trong didu kién thuong & ca 3
b6 phan mam ngo, ré ngd va 1a ngd.

Loi cam on: Cong trinh dwoc hé tro kinh phi tir
Vien Khoa hoc vat liéu, Vién Han lam Khoa hoc va
cong nghé Viét Nam.
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