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ABSTRACT

Gold nanoparticles were synthesised by a redox method using gold
chloride, extract of lemon, and polyvinylpyrrolidone as a stabilizer. The
optimal conditions for synthesis of gold nanoparticle was obtained,
including the ratio of lemon juice to Au* of 1:1, reaction time of 45
minutes, and reaction temperature of 65°C. UV-Vis spectrophotometer was
used to detect the concentration of Au ions. The maximum of adsorption
peaks were obtained in a range of 538 to 570 nm. At the optimal
conditions, gold nanoparticles were analyzed using Transmission Electron
Microscopy (TEM) to observe the surface characteristics. The average
diameter of gold nanoparticles was 13,6 + 5,48 nm that was determined by
the TEM image and an imageJ software.

TOM TAT

Téng hop nano vang bang phwong phdp oxi héa khir, chdt khir dwoc sir
dung la dich chiét chanh, chat oxi héa la mudi vang chlorua (HAUCIy),
chdt én dinh la polyvinylpyrrolidone (PVP). Ti I¢ Au* va dich chiét chanh
1:1, nhiét @¢ phan vmg & 65°C, va thoi gian phan vmg la 45 phit la diéu
kién t6i wu. Quang phé hdp thu UN-Vis duoc sit dung dé xdc dinh s hién
dién cua nano vang trong dung dich sau phan irng. Dinh hap thu cuc dai
nam trong khodang tir 538 - 570 nm. Mau nano vang duwgc tong hop dua
theo nhitng diéu kién téi wu. Sau @6, mau dwoc tién hanh phdn tich mét sé
tinh chat ddc trung nhw: hinh dang nano vang dwoc xdc dinh thong qua
kinh hién vi dién tir truyén qua (TEM), kich thuée trung binh hat la 13,6 +
5,48 nm duoc xdc dinh boi anh TEM va phan mém Image J.

1 GIOI THIEU

Nano vang dwoc (ng dung rong rai trong nhiéu
cam bién sinh hoc
(biosensor), y sinh, xu Iy mdi truong (Agnihotri et
2013, Banoee, et al.,

linh vuc nhu: xuc tac,

al., 2009, Baishya et al.,
2010, Bhumkar et al.,

Nghiém Thi Ha Lién et al.,

Trang et al.,

2007, Boruah et al.,
2012, Nguyén Cong
2012, Nguyén Duy Thién, 2011,
Nguyén Quéc Hién et al., 2012, Selim et al., 2012,

Sharma et al., 2010). Hi¢n nay c6 nhiéu phuong
phap hoa hop t6ng hop nano vang. Tuy nhién, hau
hét cac phuong phép st dung hda chat doc hai
duoc yéu cau xu ly sau qua trinh tong hop
(Nghiém Thi Ha Lién et al., 2012, Nguyén Cong
Trang et al., 2012, Nguyén Quéc Hién et al.,
2012). Vi vay, viéc st dung phuong phép hoa hoc
xanh vira dé glal quyét van dé vé moi truong vua
giam thiéu chat phan tmg hozc dung moéi dat tién.
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Viéc nghién ctru vé nano vang va tng dung cua
nd & nudc ta hién nay con rat han ché. Nghiém Thi
Ha Lién va ctv di tong hop va khao sat tinh chat
quang cua cac hat nano vang dang cau dinh huéng
g dung trong viéc phat hién nhanh bénh ung thu
vi (Nghiém Thi Ha Lién et al., 2012). Nguyen Duy
Thién da thuc hién luan van véi dé tai tong hop vat
liéu nano vang tur vang kim loai bing phuong phap
dién hoa siéu am va khao sat mot sé tinh chat
(Nguyén Duy Thién, 2011). Nguyén Cong Trang
va ctv da ché tao xUc tac ciia nano vang trén chat
mang Fe>Os (Nguyen Codng Trang et al., 2012).
Nguyen Quéc Hién va ctv da ché tao vang nano
bang phuong phap chiéu xa (Nguyen Quéc Hién et

al., 2012). Tren thé gisi, co nhiéu nghién cau vé
phuong phap tong hop nano vang ciing nhu @ng
dung cua n6 (Agnihotri, et al., 2009, Baishya and
Kalita, 2013, Banoee et al., 2010, Bhumkar et al.,
2007, Boruah et al., 2012, Selim and Hendi 2012,
Sharma et al., 2010). Tuy nhién, chi mot vai bao
céo V& tong hop nano vang bang phuwong phap hoa
hoc xanh.

Co s6 ly thuyét dé thyc hién phan wng tong hop
nano vang la phan tng HAuUCl, va axit cé trong
nudc ép chanh: citric acid, ascorbic acid... (Marin
et al., 2002, Masmoudi et al., 2008, Vandercook et
al., 1966). Noi dung nghién ctru chinh cta bai bao
nay, chanh s& duoc tan dung dé lam tac chat phan
{rng vi trong chanh c6 chira nhiéu axit.

Bai nghién ciru nay nham giam thiéu sir dung
héa chat tong hop nano vang. Viéc tan dung nudc
ép trai cay dé diéu ché nano vang la mot phuong
phép than thién v4i méi truong.

2 THUC NGHIEM

2.1 Vatliéu

_Chanh tuoi dugc tuyén chon tir Huyén Phong
bién, Can Tho. Chloroauric acid (HAuCls),
polyvinylpyrrolidone (PVP) dugc mua tir cong ty
Sigma-Aldrich.

2.2 Téng hgp

2.2.1 Chudn bj dung dich phan #ng

Chanh tuoi mua vé duogc ria sach. Sau khi tach
vo, chanh dugc ép lay dich loc bang gidy loc
Whatman. Dich loc duoc ly tam dé bo phan cin
bén dudi, véi the do 6000 vong/phdt trong thoi
gian 30 phat. Dich trong sau ly tam dugc loc liy
dich loc bang gidy Whatman dé loai bé phan cin
nho con x4t lai. Dich chiét dwoc bao quan ¢ 4°C dé
tranh cho vitamin C bi oxy héa trong khéng khi.
Tat ca dung cu déu dugc siy khd rira bang con 96°.
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Dung dich muéi vang duoc pha tir HAUCI..3H,0
véi nudc cat vai nong @6 cho trude trong coc 50
ml. Dung dich thu dugc ¢ mau vang.

222 Khdo sét anh huong cua ty I¢ dich chiét
chanh va muoi vang

Cho dich chiét chanh va dung dich
HAUCI4.3H,0 vai ti 1¢ thé tich (1:1; 1:2; 1:3; 1:4)
vao coc thity tinh 100 mL. Sau d6, hdn hop dugc
dun trén bép khudy tir voi téc do 400 vong/phut
trong khoang thoi gian 60 phat & nhiét do 30°C.
Dung dich s& tir mau vang nhat chuyén sang mau
tim. Tiép dén, lay hon hop ra khoi may khuay ti.
Hon hop sau phan tmg dugc thém chat on dinh
polyvynylpyrolidon (PVP) vao dé trong ong
nghiém c6 nép 6n dinh trong 24 gio dem do UV dé
khao séat sy hinh thanh nano vang.

2.2.3 Khao sat sy anh hiréng cua thoi gian
phan #ng 1én qua trinh hinh thanh nano vang

Anh huong cua thoi gian phan tmg dugc thi
nghiém twong tng véi: 45 phat, 55 phat, 65 phut,
75 phut va 85 phut. Cac diéu kién phan tng khéc
dugc ¢b dinh: nong d6 HAUCL.3H,0 1a 102 M
v6i tbe do khudy la 400 vong/phdt, nhiét do
khoang (32 - 35°C), ti Ié tac chat la ti Ié téi vu 1a
1:1.

2.2.4 Khdo sét vé sir anh hwong cua nhiét do
I1én qua trinh hinh thanh nano vang

Anh huong cua nhiét do 1én qua trinh hinh
thanh hat nano dugc tién hanh cac nhiét do khac
nhau; 35°C, 45°C, 55°C, 65°C, 75°C va 85°C. Cac
didu kién phan tng khac dugc cd dinh: téc do
khudy 13 400 vong/phut, ti 16 tac chét la ti 1& tdi
wu (1:1) va thoi gian phan wng 1 thoi gian t6i vu
(45 phat).

Phén tich dic tinh nano vang
UV-Vis

UV-Vis 6800 dugc dung dé xac dinh nano
vang. D4i voi nano vang thi mii dic trung 1a 500 -
590 nm. Vi vay, néu phd hap thu cua dung dich
nano vang c6 chiéu cao twong tng véi budc séng
vao khoang 500 — 590 nm thi ta c6 thé xac dinh hat
nano vang ciling nhu du doan dwoc kich thuéc hat
nano vang theo hién tugng cong hudng plasmon.

TEM

Sau khi khao sét ty 1& t6i vu. Nano vang dugc
phan tich duéi kinh hién vi dién tir quét (TEM-
1200EX, JEOL). Dé kiém tra kha ning tao oxit
vang sau qué trinh tong hop, hdn hop sau phan tng
dugc phan tich dudi phd hong ngoai (FTIR, FTS—


https://www.google.com.vn/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CC8QFjAA&url=http%3A%2F%2Fwww.sigmaaldrich.com%2F&ei=ic1tUfK_M8bJiAfCs4HYDQ&usg=AFQjCNHWUD93dGuPc7Njh7FSkCiUuQGzBg&sig2=WlU9m8Q94X_drYkLQ1VK5Q&bvm=bv.45218183,d.aGc
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3500, Bio—Rad, USA) sir dung phim KBr. Phd
dugc phén tich & viing 4000400 cm .

Phan mém ImageJ

Phan mém ImageJ phién ban 1.45 duoc ding dé
xdc dinh kich thuéc trung binh hat nano vang va
phan b6 kich thudc hat.

3 KET QUA VA THAO LUAN

3.1 Anh hwéng cia ty 1¢ dich chiét chanh va
HAuCI,

Anh huong cua ty 1é dich chiét chanh va
HAUCI, 1én sy hinh thanh hat nano vang duoc do
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bing may quang phé UV duoc biéu didn & Hinh 1.
Hién nay, phuong phap do phd hap thy UV — Vis
dé khao sét sy hinh thanh nano vang dugc sir dung
rong réi boi tinh don gian va chinh xac cta no
(Baishya and Kalita, 2013, Banoee et al., 2010,
Boruah et al., 2012, Hussain et al., 2003,
Rajeshkumar et al., 2013, Selim and Hendi, 2012).
Két qua phan tich phd bang may UV-Vis cho thay
c6 su tao thanh hat nano vang khi tong hop nano tir
dich chiét chanh voi dinh hip thu cuc dai nam
trong khoang tur 538 - 570 nm. Pay 1a cac dinh tng
véi plasmon cong huong bé mat cia nano vang,
ching t6 dung dich tao ra la dung dich nano vang.

2.0

1.54

Hinh 1: Phé UV-Vis ciia nano
vang v6i ty 1¢ dich chiét chanh AbS

va Au* twong tng la 1:1, 1:2, 1.0
1:3,1:4
0.5
0.0 T )
500 600 700
Wavelenght (nm)

Tur d6 thi Hinh 1 cho thiy c6 thé nhan thay rang
cuong do hap thu cua miu thu duge c6 xu hudng
tang ti 1& v6i mau sic dung dich téng hop, twong
g véi nong d6 hat nano vang ting 1én trong dung
dich. Véi ti I8 1:1, phd UV-Vis cho d6 hép thu cao
nhat (Amax = 2.07), do do ti 1¢ 1:1 dugc chon la t6i
vu dé tong hop nano vang.

3.2 Khao sat sy anh hwéng caa thai gian
phan &ng 1én qué trinh hinh thanh nano vang

Két qua phd hap thu UV — Vis cua cac maiu
nano vang tai nhitng thoi gian khac nhau dugc biéu
didn & Hinh 2. Céac dinh hip thy cuc dai hau hét
déu nam trong khoang budc séng tir 536 - 540 nm
chirng to day la dung dich nano vang. Buéc song
hip thu cuc dai theo cac thoi gian phan tng khéac
nhau khong c6 su thay ddi nhiéu. Cuong do hap
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thu ciia mau thu duoc c6 xu hudng ting theo thoi
gian phan tmg, twong &ng vai ndng do hat nano Au
tang 1én trong dung dich. Tuy nhién khi & thoi gian
phan tmg qua lau thi do hap thu cuc dai ¢6 khuynh
hudng giam Xuong Diéu nay ching to 14 khi thoi
gian phan @ng qué lau, s& tao diéu kién cho viéc
tao ra oxit vang, dan dén [am giam nang luong tu
do bé mit, nén dinh hap thu cuc dai cua dung dich
giam xudng.

Mac du vay khi thay doi thoi gian phan @ng thi
cuong do hap thy thay dbi, nhung sau khoang thoi
gian tur 45 - 55 phut thi d6 hép thu cuc dai cua
dung dich thay d6i khong dang ké (Ausphat = 2,04 va
Assphat =2,03). Do d9, thaoi gian phan tng 1a 45 phat
(budc song hap thu 1a & = 536,5 nm) duoc chon dé
khao sat & cac diéu kién phan ng tiép theo.
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2.0

3}
1

Hinh 2: Phé hip thu UV — Vis ciia hat
nano vang tai cac thoi gian khac nhau

Do hép thu

=)
1
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—— 65 phut
—— 55 phat
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—— 75 phat
—— 85 phut
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3.3 Khaio sat sw anh hwéng cia nhiét dd 1€n
gua trinh hinh thanh nano vang

Anh huong cua nhiét @6 1én qua trinh hinh
thanh nano vang duogc khao sat véi cac yéu khac cd
dinh: ti 1& phan ng la 1 : 1, thoi gian phan ung la
45 pht, nong d6 mudi HAUCI;.3H.0 12 102 M. O
cac nhiét do khac nhau khi phan tng tao ra cac
mau nano ¢ gia tri hap thu cuc dai cua cac mau
nano vang khi do phd hap thu UV — Vis (Hinh 3).

Tir két qua do phd UV - Vis nhan thay rang hau
hét cac dinh hap thu déu nim trong khoang budc
song tur 538 - 567 nm chung to dung dich duoc tao
ra la dung dich nano vang. Cuong do hap thu cua
mau thu dugc ting khi ting nhiét do phan ang tir
35 - 65°C tuong (ng vSi ndng d6 nano Au ting 1én
trong dung dich va cudng d6 hip thu cia mau

35

T T T T
500 550 600 650 700
Budc séng (nm)

giam dan tir 75 - 85°C.

Nguyén nhan cua hién tuong nay la do khi &
nhiét d6 thap 35°C ning lwong nhiét cung cip chua
da 16n dé tao ra lugng nano Au nhiéu, khi ting
nhiét d6 1én dudi tac dung nhiét, cac keo PVP duoc
nGi rong Vviéc tao ra cac hat nano Au s& dé dang
hon, luong nano Au tao ra nhiéu hon. Nhung khi
tang nhiét do cao hon nita dudi tdc dung nhiét qua
I6n da pha hong mét lugng 16n céc ciu tric keo
lam cho céc hat nano vang tao ra it hon vi lugng
PVP di hét khong bao boc duoc cac hat nano nén
c6 thé 1am cho céac hat d& dang két tu lai (c6 thé
dan toi viéc hinh thanh oxit vang), 1am giam ning
lugng bé mat dan dén d6 hap thu cua dung dich
giam di. Vi vay, nhiét 6 65°C la nhiét do téi vu
(Amax = 3,0 va Amax = 543 nm) cho sy hinh thanh
nano vang.

3.04

254

N
o
1

Hinh 3: Phé hip thu UV — Vis ciia
hat nano vang tong hop tai cac
khodng nhiét d¢ khac nhau

Dd hap thu
=
o
1
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3.4 Phin tich dic tinh hat nano va phan bé
kich thwéc

Két qua phan tich FTIR

o
32,08
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Xac dinh‘céc nhom chac cé trong QUng dich
nano vang bang phuong phap do phd héng ngoai
bién d6i FT — IR duoc thé hién trong Hinh 4.

200 1500 1000 50

Budc séng (cm™)

Hinh 4: Phé FT — IR ciia dung dich nano vang

Phé FT - IR cho thay trong dung dich nano
vang chira cac nhém chac: -OH; C=0; C - H; O
=C — N, chtng t6 trong dung dich chi c6 sy ton tai
cta chat 6n dinh PVP va AuNPs. Qua d6 cho thiy
hat nano vang tao ra it 1an tap chat, phd thu dwoc it
bi nhidu va tuong tdi can xtmg va dinh hap thu c6
hinh dang 13 rang déc trung cho titng nhém chirc
cu thé.

Tai vi tri 3442,06 cm™ la sy dao dong dic trung
cho nhém OH lién két tao cau voi hydro trong
dung dich. Con van phé tai 164328 cm®1a C = O
nam trén vong cua PVP. O tan s6 2361,85 cm® va
2090,98 cm? 1 sy dao dong cua cac nhom lién két
trong vong cua PVP.

Két qua phan tich TEM va phan mém imageJ

Phan tich hién vi dién tir truyén qua (TEM) cac
hat nano vang tong hop duoc tai nhiét do 65°C véi
thoi gian 1a 45 phat theo ti 16 1 : 1 va ndng do 1a
102 M xuét hién nhiéu va dong déu. C6 nhiéu hinh
dang khac nhau nhu: hinh ciu, da gidc, tam giac,
luc gidc va ngii giac. Céc hat phan tich nhau tuong
ddi rd nho sy c6 mat cua PVP c6 vai tro vira la chat
6n dinh vira 1a chit hoat dong bé mit. Kich thudc

hat trung binh (sau khi xir ly bang phan mém
ImageJ) la khoang 13,60+5,48 nm (Hinh 5). Su
phan b kich thudc hat duoc biéu dién ¢ Hinh 6.
Sy phan bé hat tap trung tir 12 — 16 nm. Anh TEM
cho thay kich thudc hat nano vang pht hop véi két
qua do phé hip thu UV- Vis ban dau.

s .Q

AuNPs - M1.001 —

Print Mag: 208000x @ 51 mm 20 nm

5:05:18 p 11,0913 HV=80.0kV

TEM Mode: Imaging Direct Mag: 100000x

Hinh 5: Anh TEM ciia nano vang véi ty 18 dich
chiét chanh: Au* 1a 1:1
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d(th) = 13,60+5,48
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Hinh 6: S phan b kich thwéc hat nano vang &
d¢ phong dai 80.000

4 KET LUAN

Nano vang d duoc tong hop thanh cong bang
phuong phap hoéa hoc xanh sir dung dich chiét
chanh. Nano vang tao ra c6 dang hinh cau vai kich
thudce trung binh 12 13,6 + 5,48 nm ¢ diéu kién tdi
vu cua ty 1& dich chiét chanh: nong o6 Au* la: 1:1,
nhiét d6 phan ung ¢ 65°C, va thoi gian phan tng
la 45 phat. Nano vang c6 nhiéu tiém ning tng
dung vao xuc tac, cam bién sinh hoc hay ky thuat
sinh hoc.

LOI CAM TA

Nhém tac gia xin chan thanh cam on su hd trg
kinh phi ctiia Truong Pai hoc Can Tho thong qua
dé tai cap co so T2013-14. Cam on Vién dich t&
Trung Uong da gitip d& ching tdi trong viéc chup
hinh TEM. Cam on Ong Pham Quéc Nhién, Khoa
Khoa hoc da hd trg chiing t6i phan tich pho IR.
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