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SUMMARY

SYNTHESIS OF Pt NANOPARTICLES WITH DIFFERENT SHAPES

Today the synthesis of Platinum nanoparticles (NPs) are of interest because of their
numerous applications in various fields. Platinum nanoparticles have unique properties
such as: optical and catalytic properties, depend on the size and shape of the produced

nanoparticles. Application of Platinum nanoparticles in many fields as: industry, medicine
and catalysis, are noted by many researchers. This article, is present the synthesis
different shapes of Platinum nanoparticles by various conditions.
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1. MO PAU

Trong nhitng ndm gan day cc nghién ciru vé
Platinum dang nhan duoc nhiéu sy quan tim
cua cac nha khoa hoc trong va ngoai nudc. Ly
do 12 boi cac san pham tir Platinum duoc tmg
dung rat rong trong cac linh vyc nhu y hoc,
xuc tac, hoa dau do chung c6 hoat tinh va d¢
bén cao [1,2].

Dic biét 1a cac nghién ctru téng hop vat lidu
nano Platinum d3 dugc cac nha khoa hoc
cong bd trong nhiéu céng trinh [3-6], tuy
nhién cic nghién ciru nay chu yéu chi tap
chung vao téng hop mot hinh dang nao d6 cua
Pt ma chua c6 mot cong trinh nao trinh bay
mdt cach co tinh hé thdng cho viéc tong hop

Pt kich thudc nano c6 hinh dang khéc nhau
chi dwa trén nhing thay d6i nho cua diéu kién
thuc nghiém.

Trong khuan khd bai bao nay, ching t6i trinh
bay phuong phap tong hop Pt voi hinh dang
khac nhau (dang lap phuong, dang thanh,
dang hinh hoa..) dya trén cung phuong phap
tién hanh chi bang mot sb thay d6i nhé trong
diéu kién nhu: thoi gian, nhiét do, chat khi st
dung....

2. THUC NGHIEM

2.1. Hoa chit

Céc héa chat chinh dugc sir dung trong
nghién ciru 14 cac hoa chat tinh khiét gom:
khi CO, Ar (tinh khiét); Pt(acac), (Strem);
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cac chat 1,2-hexadecanediol (HDD);
etylen glycol (EG); octadecylamin
(ODA); CH30H, CeHsCHs (tinh khiét)
cta cong ty Sigma - Aldrich.

2.2. Phuwong phap chuin bi miu

Cho vao binh ciu déy tron 2 ¢b dung tich
15 ml véi khudy tir cac chit Pt(acac)z, EG
va ODA. Hén hop duge dun néng cho
ODA néng chay hoan toan trong bép cach
dau, sau d6 hat chan khong tai nhiét do
nay trong khoang thoi gian nhét dinh (30
phut, 2 gio), sau khi hé duoc nap lai bang
khi CO (Ar) dén ap suat khi quyén thi
dugc chuyén sang bép cach dau khac véi
nhiét d6 dwgc chuin bi sin (200 °C) va
gilr nd trong thoi gian (2 gio, 24 gio) dudi
khi quyén ciia chat khi vira dugc nap. Sau
khi san phém duoc dé ngudi tu nhién vé
nhiét d6 phong ta phén tdn ching trong
hdén hgp CH30H/CsHsCH3=15 ml/15 ml
bang may siéu am, sau d6 ly tdm thu chét
ran, tién hanh lai qué trinh nay 3 lan thu
duoc chit rdn mau den 1a Pt ma ta mudn
diéu ché. Mau duogc tao dé do TEM,
XRD...

2.3. Phuong phap nghién ciru

Céc méu dugc nghién ctru cdu trac, hinh
dang theo phuong phap do anh TEM trén
thiét bi TECNAI G2 20 S-Twin hoat dong
& 200 kV. Do XRD v6i mau trén khay
graphite cta thiét bi Rigaku Ultima III vé6i
birc xa don sic Cu-Ko tai 40 kV va 40
mA.

3. KET QUA VA THAO LUAN

3.1. Téng hgp hat Pt nano hinh lap
phuong

Trong thoi gian gan day di c6 mot sd
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cong trinh cdng bb vé qua trinh téng hop
hat Pt dang hinh 1ap phuong (cubic), tuy
nhién da sb trong d6 1a st dung chat hoat
dong bé mit 1a HDD c6 gia thanh cao. Dé
tiét kiém kinh phi trong qua trinh nghién
ctru ching t6i sir dung chit c6 gia thanh ré
hon rat nhiéu 1a EG ma két qua thu duoc
¢6 nhitng diém con tot hon. Cach tién
hanh cu thé nhu sau: hdn hop Pt(acac),
EG, HDA trong binh phan tng dugc nung
néng chay & 80 °C, sau khi hut chan
khong 30 phut & nhiét d6 nay, hon hop
dugc cung cap khi CO (1 atm) va chuyén
sang mot binh dau khac di duoc dun néng
dén 200 °C va duy tri trong 2 gio' trong
moi truong khi CO. San pham sau d6
dugc 1am sach nhiéu lan bang hdn hop
CH30H/CeHsCH3=15 ml/15 ml trong
may siéu 4m va ly tdm dé thu duoc san
pham Pt 1a chit rin mau den. Sau khi 1am
sach san pham dugc tao mau di do TEM
vé6i két qua thu dugce trén Hinh 1.

Hinh 1. Anh TEM nano Pt hinh ldp
phuong
Qua hinh 1 ta thiy cac hat Pt thu dugc c6



dang don tinh thé cau trac dang hinh lap
phuong (single-crystalline) kha déu nhau
vé6i kich thude trong khoang tir 8 dén 12
nm. Két qua thu duogc 1a dang khich 18 vi
trude dy cac qua trinh tong hop khac [7-
8] déu trai qua qua trinh diéu ché kho
khan nhung kich thudc céac hat thu dugc
kha 16n va khéng déu nhau nhu két qua

Két qua thu duoc cho thiy, khi ching ta
kéo dai thoi gian hat chan khong (i mau,
aging) di tao diéu kién cho viéc hinh
thanh cac hat nano dang thanh véi kich
thudce dai tr 10 + 25 nm, duong kinh 6
nm.

S6¢ di nhu vay 1a do céu trac dang thanh
c6 hai dang ciu tric mat 1a {100} trén bé
mit theo chiéu dai va két thuc bang mait
{111}, ma mat {100} 1a mit bén hon
trong moi truong CO vi vay khi ta kéo dai
thoi gian U mau tao diu kién hinh thanh
hat Pt nguyén tir rdi hinh thanh hat Pt rat
nho, nén sau khi dua nhiét 1én 200 °C thi
cac hat Pt nho nay dugc uu tién thém vao

mat {111} vi vay ma céac hat thu duogc

3.2. Tong hop hat Pt nano dang thanh
Khi tién hanh twong tu nhu véi qua trinh
tong hop hat Pt 1ap phuong nhung thay vi
hat chan khéng 30 phat, ching tdi tién
hanh hat chan khéng véi thoi gian 120
phiit tai 80 °C va sau d6 tién hanh tuong
tu nhu v6i tong hop Pt 1ap phuong. Ta thu
duoc san phan nhu hinh 2a.

ngay cang dai hon.

Diéu nay hoan toan phu hop khi ta tién
hanh phan tng & nhiét d6 thap ¢ 150 °C
va kéo dai thoi gian phan tmg 1én 24 h dé
tao diéu kién cho chiéu dai mach déng
thoi han ché viéc thém vao mat {100} do
d6 da thu dugc cac cau tric Pt dang thanh
rat manh véi duong kinh chi tir 1-2 nm va
chiéu dai tang 1én dén 60 nm nhu hinh 2b.
Su gidm cua duong kinh nhung lai ting
cuong chidu dai s& giup cho dién tich bé
mat cta cac hat dugc tang 1én, diéu nay sé
c6 rat nhiéu lgi ich nhéat 1a trong linh vuc
xlc tac, nd 1am ting hoat tinh dong thoi
lam giam luong xtc tac can st dung..

3.3. Tong hop hat Pt nano dang hinh
hoa

35



Ngoai cac nghién ctru vé su thay doi cua
hinh dang hat thu duoc theo nhiét do va
thoi gian U mau thi chiing toi cling nghién
ctru su anh huong cua chit khi duoc nap
lai vao hé.

Thay vi nap khi CO sau thoi gian hut chan
khong, ching toi dd thay thé bang cach
nap lai khi cho mau bang Ar va sau d6
nang nhiét do6 1én 150 °C. Két qua thu
duogc thay vi la thanh nano thi chung toi
da thu duogc cac hat nano c6 dang hinh
hoa (flower shape) nhu duoc biéu dién

trong Hinh 3.

L
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Hinh 3. Anh TEM nano Pt dang hinh hoa

Qua hinh anh ta théy cac hat thu duoc co
mot hat to ¢ gilra nhu nhuy hoa va cac
nhanh nho moc xung quanh tuong tu cac
canh hoa. Piéu nay duoc giai thich 1a khi
ta dung CO dé nap lai thi CO 1a chat khi
¢6 tinh khir manh dong thoi c6 kha ning
tao lién két phdi tri voi Pt nén cac hat Pt
méi duge hinh thanh khé c6 thé lién két
v6i hat Pt 16n hon do d6 tao ra cac hat co
bé mit phang, con khi dung Ar thi khi Ar
kho tao lién két phdi tri v6i Pt nén cac hat

nho Pt dé dang dugc thém vao hat 16n va
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tao céu trtc hinh hoa.

Trén thyuc t& ngay nay khi diéu ché Pt noi
riéng va cac kim loai quy néi chung, néu
cAn vat liéu c¢6 do tuong déng bé mat
(phing) nguoi ta hay st dung khi CO con
dé cong két hodc dé moc kim loai 1én
nhau ngudi ta dung Ar dé tao moi truong
phan tng [7-10].

4. KET LUAN

Thong qua thay doi mot sd théng sd cua
qua trinh tong hop, chiing t6i di c6 thé tao
ra dugc nhiéu hat nano c6 hinh dang va
kich thudc khac nhau. Pay la qua trinh cé
tinh hé théng va lan dau tién duoc ap
dung cho qua trinh téng hop vat li¢u nano.
Qua day cling mo ra mdt hudng maéi cho
qué trinh nghién ctu vat li¢u nano kim
loai quy noi riéng va vat liéu nano noi
chung d6 1a thong qua cac thay doi diéu
kién phan mg dé kiém soat kich thudc
cling nhu 13 hinh dang cta hat nano dé
phuc vu vao cac muc dich khac nhau.
Trong thoi gian té1, ching to1 s& c6 thém
cac nghién ctru vé hoat tinh xtc tac cua
cac vat liéu thu dugc ciing nhu cac cau

tric va hinh dang khéc cua vat liéu Pt.
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