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Abstract

Copper metal materials with nano size were successfully synthesized by copper glycerate reduction method in
microwave. The technical analysis of morphology, structure and infrared spectroscopy of the materials were carried out.
The morphology and the structure of the prepared materials were characterized by field emission scanning electron
microscopy (FESEM) and X-ray diffraction (XRD). FESEM images and XRD patterns showed that the materials have
phase single and the size of 60-100 nm. UV-VIS spectrum shows absorption peak at 595 nm.
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1. GIOI THIEU

Vat liéu déng kim loai & kich thudc nano da
dugc quan tdm nghién ctu vi dong 14 mot trong
nhitng kim loai quan trong dugc tng dung nhiéu
trong cac nganh k¥ thuat. Ngay nay dong kim loai c6
kich thuéc nano di duoc dwa vao nhiéu Gmg dung
nhu: st dung lam chit xtc tac, trong cac thiét bi
quang hoc, hay st dung trong cac linh kién dién
tir...[1]. Nano ddéng duoc tong hop bang nhiéu
phuong phap khac nhau nhu: phan hiy nhiét [2],
buic xa [3], phong dién hd quang [4], k¥ thuat vi nhil
[5], k¥ thuat si€u téi han [6], dung k§ thuat lade
[7].... Viéc tdbng hop dong kim loai c6 kich thudc
nano kha d& vi phan tng xay ra rit nhanh va ém diu
nhung cho hiéu sudt phan tng cao, vi vdy hat nano
ddng c6 gia thanh kha ré. Do d6 ddy 1a mot trong
nhitng vu diém 16n cia kim loai dong c6 kich thudc
nano trong viéc ing dung dung dé thay thé cho cac
kim loai quy hiém nhu vang va bac.

D3 tdng hop thanh cong vat liéu kim loai dong
c¢6 kich thuéc nano bang phuong phap khir dong
glyxerat trong vi séng & nhiét do 16n hon 200 °C
trong khoang thoi gian 5 phut. Dy la phuong phap
héa udt dung glyxerin véi su hd tro cia polyme:
polyvinyl pyrrolido (PVP) lam moéi truong on dinh
va tao kich thudc hat.

2. THUC NGHIEM
2.1. Hoa chit
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Péng sunfat (CuSO,.5H,0), glyxerin, axeton,
axit oxalic (C,H,04.2H,0), polyvinyl pyrrolido
(PVP), tit ca cac hoa chat trén c6 do sach PA.

2.2. Tong hop vit liéu

Can luong mudi CuSO,4.5H,0 (ddng sunfat) va
C2H20,.2H,0 (axit oxalic) voi ty 1¢ mol da tinh san,
sau d6 hoa tan hai mu6i nay vao trong nudc cat. Vira
khudy vira tron hai dung dich mudi nay vao nhau dé
tao thanh két tia oxalat ddng mau xanh c6ban. Tach
va rira sach két tia oxalat dong nhiéu lan bang nudc
cat, siy kho tia ¢ nhiét do 70-80 °C trong chan
khong rdi nghién min. Bot dong oxalat da duoc
nghién min sau d6 lai dwoc can theo ty 16 mol 1:1
v6i polyme PVP va glyxerin. Ctr mdi lwong 30 ml
glyxerin, cho vao 50 mg dong oxalat, va tuong tir 1a
lwong PVP, vira khudy vira dun nong dén 90 °C cho
tan hét dong oxalat trong glyxerin, tao thanh dich co
mau xanh luc nhat. Dung dich PVP trong glyxerin
tao thanh dich trong su6t. Thém dan timg luong nho
dung dich dong oxalat trong glyxerin vao dung dich
PVP, khuay k¥ rdi dua vao chay vi song trong thoi
gian 5 phut ¢ nhiét d6 hon 200 °C. Do ning lugng vi
s6ng la rat 16n, vi viy cac mdi lién két trong phan tir
glyxerat dong c6 thé bi bé giy va sap xép lai nhanh
chéng nén dich san pham tir mau xanh lyc trg thanh
c6 mau d6 ddng. Cudi cung san phidm dugc dem két
tha va rira sach nhiéu lan bang cich thém axeton va
nude cat. Ly tam két tha va cudi cing dem sdy san
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pham trong méi trudong khi N, & nhiét do 70-80 °C
thu dugc bdt min mau dé dac trung cua déng kim
loai. Phan tmg khtr ddng (11) glyxerat duoc biéu dién
nhu sau:

0,
1) CuC,0,.2H,0 + 2C,H,(OH), _29°C
CH,-0_ _O-CH,
| _,Cu |
CH-0Q "‘/o—cu + C,0,2 + 2H,0 + 2H*
| H H |
CH,- OH HO-CH,
CH,-0__O-CH,
| Cu
2) cH-0” “O-cH + G0, + 2H,0 + 2H"
| H H
CH,- OH HO-CH,
240°C .
_>Vi56ng Cu + 2CH,0; + 2H,0 + 2H

3. KET QUA VA THAO LUAN

Hinh 1 1a duong nhiéu xa tia X cta vat liéu dong
kim loai ¢6 kich thudc nano dugc do trén hé do
nhiéu xa tia X (SIEMEN-D5000) ctia Vién Khoa
hoc Vat lidu (voi nguon phat tia X 12 CuK,, va A =
0,1541 nm). Trén gian do nhidu xa tia X, quan sat
thdy chi c6 mot duong nhidu xa tia X duy nhit va
phut hop véi thé chuan sé 4-0836 ciia vat liéu dong
kim loai, chimg t6 vat liéu da ché duogc 1a tinh Khiét.

Tuy nhién, dudng nhiéu xa kha sic nét voi do
ban rong clia vach phd hep, cho thiy hat vat liéu co
kich thudc con kha 16n. Trén hinh 2, anh FESEM
(Hitachi-S4800) cho thiy hat vat liéu dang tinh thé
v6i kich thuge khoang 50-60 nm. Céc tinh thé co
dang lap phuong giéng tinh thé cia hat NaCl va
khong dong déu, tuy nhién cac hat tinh thé da khong
bi két dam. Nhu vdy anh FESEM cho két qua phu
hop véi duong nhiéu xa tia X cua vat lidu.

3.1. Anh hwédng ciia nhiét dd

Khao sat anh huong nhiét do cua phuong phap
khir dong glyxerat trong vi séng Ién tinh chat cua
dong kim loai cho thay khi nhiét do < 200 °C dich
san pham van con 1an nhiéu dong oxalat nén c6 mau
d6 1an mau xanh lyc, twong mg véi dinh hap thu
UV-VIS khoang 570 nm.

Nhiét d¢ ting dan 1én 210, 220, 230 °C, mau do
ctia dich phan tmg ciing ddm dan 1én, cac dinh héap
thy ciing dich chuyén dan vé& ving budc song dai.
Nhiét d6 phan tmg dat dén 240 °C, mau do6 cua dong
kim loai da r0 rang, khi @6 dinh hép thy UV-VIS cua
d(‘Sng kim loai 6 vi tri 584 nm.

Dinh Xudn Loc va cong su

Hinh 2: Anh FESEM cua vat liéu dong kim loai
kich thudc nano
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Hinh 1: XRD cua vat liéu dong kim loai
kich thudc nano

3.2. Anh huéng ciia ndng d9 (PVP)

Anh huong cua nong do polyme: polyvinyl
pyrrolido (PVP) lam mdi trudng 6n dinh va tao kich
thude hat 1én hat dong kim loai cling da dugc chung
t0i khao sat (bang 1).

Bdng 1: Ty 18 ndng do polyme PVP/ddng oxalat

- Ty 16 - Ty 16
Mau PVP/(}.,‘,uC204 Mau PVP/guC204
M1 1710 M5 12
M2 1/8 M6 11
M3 16 M7 1.25/1
M4 1/4 M3 1,50/1
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Két qua bang 1 cho thay, nong do polyme ting
1én, duong kinh cia hat déng kim loai ciing nho hon.
Khi ty 1& polyme: polyvinyl pyrrolido so véi dong
oxalat ting 1én dén 1:1(M6), thi kich thuéc hat dong
kim loai dat khoang 50 nm. Két qua cho thay kich
thudc ciia hat dong kim loai phii hop véi trong anh
chup FESEM.
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Hinh 3: (1) Anh cua dung dich mubi dong oxalat,
(2) Anh dung dich mu6i dong (II) glyxerat, (3) Anh
dung dich vét liéu dong kim loai c6 kich thudc nano

Két qua phan tich miu vat liéu bang phd hong
ngoai (IR) (hinh 4) cting cho thdy vat liéu chiing toi
tao dugc bang phuong phap khir ddng (10) glyxerat
trong vi song 1a dong kim loai c6 do tinh khiét cao.

Quan sat phd hong ngoai (IR) cho thay rd ving
dinh hap thu 3383,44 cm™ 1a bién dang kéo cua lién
két O-H trong dung méi hiru co va nuée. Vung dinh
hap thy tir 2883,90 dén 2937,00 cm™ 1a bién dang
kéo cua lién két C-H. Ving dinh hap thy tir 1231,42
dén 1457,89 cm™ 1a bién dang uén cua lién két C-H.
Vung dinh hap thu tir 993,19 dén 1109,99 cm™ Ia
bién dang kéo cta lién két C-O. Cudi ciung ving
dinh hép thu 1653,51 cm™ duoc cho 1a dic trung cia
hat nano ddng kim loai [8].
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Hinh 4: Pho hong ngoai (IR) ctia dong kim loai c6
kich thudc nano
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4. KET LUAN

N Bing phuong phap khir ddng (II) glyxerat c6 su
ho trg cta vi soéng, trong modi truong 6n dinh va tao

Lién hé: Pinh Xuan Loc

Nghién ciru tong hop dong kim loai...

kich thude hat la polyme: polyvinyl pyrrolido
(PVP), chung t0i da bude dau ché tao duogc vat liéu
ddng kim loai ¢6 kich thudc nano. Céc k¥ thuat phan
tich danh gia cau trac, chup anh vi hinh thai va do
phd hap thu UV-VIS.... d3 budc dau cho thay rd vat
lidu ¢o cau trac dic trung cta kim loai dong véi kich
thudce cac hat 1a 50-60 nm.
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