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TOM TAT

Trong nghién cizu ndy, hat nano vang dang cdau gai dwroc tong hop véi hé chat khir
trisodium citrate/ hydroquinone bang phwong phdp mam trung gian (khi 2 giai doan). Khi
thay doi diéu kién phan ing va thém vao mét liwong chdt bdo vé nhdt dinh sé dan téi su
thay déi kich thwéc hgt nano vang dang cau gai. Hat nano vang tao thanh dwoc khao sét
VGi cdc phwong phdp phan tich khdc nhau nhie TEM, XRD, UV-Vis; cac yéu té anh hweng
dén kich thieéc hat gom: néng dé tien chat HoAuCly, ty 16 mam trung gian. Két qua cho
thdy cac hat nano vang dang cau gai cé kich thiedc thay doi tir 56 dén 80 nm, gidn do XRD
cho thdy cdc dinh dic trung cho cdu tric tinh thé vang.

Tar khoa: nano vang, cau gai, tong hop

1. MO PAU

Trong nhitng nim gan day, viéc tong
hop hat nano vang (GNPs) da tr¢ thanh mot
linh vyc nghién ciu manh mé bai vi nhitng
tng dung tiém ning cua chdng trong doi
séng, trong d6 nano vang dang cau gai
dugc biét dén véi nhiéu ung dung quan
trong trong y sinh, lam tac nhan gan két
DNA trong cac cam bién sinh hoc [1-6] do
nano vang dang cau gai c6 dién tich bé mat
I6n hon nhiéu so véi cac dang khéc.

Nam 2013, Li cing cong su [2] da tong
hop thanh cdng cac hat nano vang dang sao
bang phuong phap tao mam trung gian, sir
dung chat bao vé 1a poly (diallyldimethy-
lammonium chloride) (PDDA). Sé lugng va
chiéu dai nhanh cua nano dang sao c6 thé
duoc diéu khién bang cach thay doi lugng
bac nitrate thém vao. Ngoai ra, nano vang sao
ciing duoc téng hop bang cach s dung chat
khur hydroxylamine, trong d6 pH cua dung
dich 1a thong sé quyét dinh dé tao duoc hé
keo nano vang dang sao 6n dinh trong nudc.

Cho dén nay, da co rat nhiéu phuong
phap ché tao hat nano vang: phuong phép
polyol, phuong phap thuy nhiét, phuong
phép dién hoa, phuong phap sir dung khudn
va phuong phap mam trung gian [1-12].
Trong nghién cau nay, hat nano vang duoc
t6ng hop bing phuong phap tao mam trung
gian voi tién chat HAUCI,, trisodium citrate
(TSC), hidroquinone (HQ). Su thay doi vé
hinh dang cta nhénh va kich thudc cta nano
vang dang cau gai da dugc khao sat bang
cach thay di cac théng sé thuc nghiém (ti 16
mam, ndng do tién chat ban dau).

2. THUC NGHIEM

2.1. Hoa chat

Tetrachloroauric (I11) acid trihydrate
(HAuCI4.3H,0), 99,5%, Merck; trisodium
citrate (C4), 96%, Merck; bac nitrate
(AgNO3), Merck; hexadecyltrimethylam-
monium bromide (CTAB, CigH4BrN),
98%, An Do; Trisodium citrate (TSC) va
acid ascorbic (AA) (> 99,7%), Prolabo. Tt
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ca cac hod chiat déu duoc st dung ma
khong can tinh ché.

2.2. Phwong phap nghién ctru

Phé UV-vis dugc xac dinh trén may
quang phé UV-Vis-NIR-V670, JACCO,
Nhat tai Phong Hoa phén tich, Truong Dai
hoc Thu Dau Mét (tinh Binh Duong). Cau
trdc cua nano vang dwoc xac dinh bing
gian db nhidu xa XRD duoc thuc hién trén
may D8 Advance-Bruker, Buc tai Vién
Khoa hoc Vit liéu wng dung (TP. H5 Chi
Minh). Kich thuéc va sy phan bd hat nano
Au duoc xac dinh tr anh TEM thuc hién
trén may JEM-1400, Nhat Ban tai Truong
Pai hoc Bach Khoa (VNU-HCM), két hop
phan mém dém hat ImageJ va Origin.

2.3. Téng hep hat nano vang

— Mam vang duoc tong hop theo
phuong phap khut citrate. Cho 100 pl
HAuCI,; 0,025 M va TSC 1% vao 10ml
nude dudi nhiét d6 60°C va khudy tir 800

Khdo sdt qud trinh diéu khién kich thiréc nano....

vong/phit. Ldc dau dung dich trong subt,
dan dan chuyén sang mau xam den, sau 30
phut dung dich c6 mau tim, va sau 1 gio
dung dich mam 6n dinh c6 mau hong dam.
Dung dich tiép tuc duoc khudy khong gia
nhiét dé co6 dugc hat mam vang. Dung dich
mam nay duoc sir dung trong vong 1 ngay.
— Hat nano vang dang cau gai duoc tong
hop bing cach cho vao lo 5 ml H,0
Millipore, 100 pl HAUCI; 25 mM va mot
luong dung dich mam vang. Sau d6 dung
dich dwoc khudy 500 vong/pht tai nhiét do
phong, roi thém TSC 1 % véi thé tich khac
nhau 1am chat bao vé, ngay sau d6 thém HQ
0,1 M vao hdn hop trén. Dung dich dugc dé
on dinh trong 2 gid va san pham cudi cting cé
mau xanh dic trung dugc kiém tra bang pho
UV-Vis, nhiéu xa XRD va anh TEM.
3. KET QUA VA THAO LUAN
3.1. Két qua chup XRD
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Két qua tir gian do nhidu xa XRD cua
mau nano vang (hinh 1) cho thy c4c peak
dic trung cuia nano vang tai goc nhiéu xa
38,1°% 44,5° 64,8°, 77,5° twong ting Véi cac
mat (111), (220), (220), (311) cua tinh thé
nano Au. Tir gian d6 XRD chung to tinh

thé Au di duoc tao thanh c6 do tinh khiét
cao do khdng xuat hién thém dinh la.

3.2. Khao sat anh hwéng caa hidro-
qguinone (HQ)

Hinh 2 cho thdy anh huéng ciia nong
d6 HQ dén qua trinh tong hop hat nano
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vang, véi viéc tang lugng HQ 0,1 M tir 200
dén 600 pL tuwong ng véi nong do chat
khir thay déi tir 3,5 mM dén 10 mM, dung
dich nano vang tao thanh c6 sy thay doi
Mau sic tir mau xanh dwong dam sang mau
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xanh dwong nhat va dinh hap thu dich
chuyén tir 595 dén 645 nm (Hinh 2), diéu
d6 cho thay co su thay ddi kich thudc hat
nano vang tao thanh.
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Két qua TEM (hinh 3) ching minh da
c6 sy tao thanh nano vang dang cau gai véi
kich thudc khac nhau tir 75,6 dén 80 nm.
Khi thém 200pL HQ, thi ta thiy s6 nhanh
nhé hon 8, tiép tuc ting thé tich HQ Ién
400pL, thi s6 nhanh tang 1én rd rét. Tang thé
tich HQ 1én 600uL ta thdy sé nhanh trén

moi hat nhiéu hon nhung d6 dai nhanh cé xu
huéng giam. Tir két qua cho thiy nong do
HQ c¢6 anh huong t6i hinh dang va kich
thude cac hat nano vang thu dugc, néng do
HQ nhiéu thi cac hat nano vang c6 dang
peak hap thu bi m¢ rong, kich thudc hat
tang dan nhung lugng hat tao thanh giam.

Hinh 3. 4nh TEM
(thang do 100 nm)
cZa mau nano vang
khi thay doi thé tich
HQ (a) 200 pL, (b)
400 pL va (c) 600
ML,.
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Nong d6 HQ c6 anh hudong dén kich
thudc hat nano vang tao thanh. Khi nong do
chat khur ting, tbc do phan tng dién ra
nhanh, lwong hat sinh ra nhiéu trong thoi
gian ngan lam qua trinh phat trién hat dé

dang c6 su két tu dé hinh thanh céc hat c6
kich thuéc 16n hon. Bai vi viéc hinh thanh
nano vang dang cau gai dwoc hoan thanh
trong vong vai phut sau khi thém lugng HQ
vao phan tng (7).



TDMU, s 2(27) Kh
3.3. Khao sat sy thay di lwgng mam
Anh huong cua ndng ¢6 mam dén tinh

chat caa hat nano vang duoc khao sat. Thay

d6i thé tich mam tir 50 dén 150 pL, Véi
lvong HAUCI4, TSC, mam va HQ duoc giit
¢ dinh 1a 100, 250, 100 va 200 pL. Mau
cua dung dich chuyén tir xanh sang tim va
dam dan khi thé tich mam trong dung dich

do st qud trinh diéu khién kich thuéc nano....

phan tng ting 1én, diéu d6 thé hién trong
hinh 4, vi tri cac dinh hap thu plasmon bé
mat cua cac hat nano vang ciing c6 su thay
d6i khdng theo quy luat véi gia tri cac budc
s6ng lan luot 12 575 nm, 560 nm, 620 nm,
610 nm va 620 twong (ng véi lwong mam
50, 75, 100, 125 va 150 pL.
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Hinh 5. Anh TEM (thang do
100 nm) ciza mau nano vang
khi thay d@éi thé tich mam.
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Két qua TEM cho thay khi cang tang ty
16 mam thi hat nano vang tao thanh cé kich
thudc cang nho. Bidu nay cé thé giai thich
la do khi lwong mam it thi ti 16 Au®/ mam
cao hon, chinh diéu nay di cung cap thém
luong Au® cho su phét trién cua hat mam
dan dén hat tao thanh c6 kich thudc 16n hon
(7). N6i cach khac mam trung gian dong
mot vai tro quan trong la hinh thanh cac

tam két tu. Cac nguyén tir kim loai vira méi
sinh ra s& wu tién két tu trén bé mat cua cac
tam két tu nay. Do vay, khi thém lugng
mam khac nhau dan dén viéc ché tao duoc
hat c¢6 kich thuéc khac nhau. Luong mam
cho vao nhiéu tao nhiéu tam két tu, cac
nguyén tir kim loai hinh thanh s& két ty trén
nhiéu tdm két tu va tao nhiéu hat va nguoc
lai lwgng mam cho vao it, tam két tu it, cac



TDMU, s 2(27)

nguyén tir kim loai hinh thanh két tu trén
lwong tam két tu it, két qua hinh thanh hat
c6 kich thuéce 1on hon.

Nguyén Thi Nhdt Hang, Tran Thdo Tién...

hinh thanh vai viéc phan bd kich thuéc
trong pham vi hep. So véi viée thay doi ti
16 mam, thi thay d6i nong do chat khir co

anh huong dang ké dén viéc kiém soét kich
thugc hat nano tao thanh. Pay 1a tién dé
cho qua trinh tdng hop c6 kiém soat cac hat
nano kim loai.

4. KET LUAN

Bang phwong phap tao mam trung gian,
nano vang dang cau gai da duoc thanh céng
v6i kich thude thay doi tir 56 dén 80 nm. O
nong d6 HQ cao (10mM) hat nano vang

SURVEY ON SIZE CONTROL FOR GOLD NANOPARTICLES
Nguyen Thi Nhat Hang, Tran Thao Tien, Le Thi Phuong Trang,
Le Thi Hong Mai, Nguyen Thi Phuong Phong
ABSTRACT

In this research gold nanoparticles are synthesized with trisodium citrate/hydroquinone
reductant system by using intermediate stem method (2-phase reduction). Change in reaction
conditions and addition of a certain amount of protectants will lead to change in size of gold
nanoparticles. Gold nanoparticles formed are surveyed by using such various analytical
methods as TEM, XRD, UV-Vis; size-affecting factors including H,AuCIl4 precursor
concentration, rate of intermediate stem. The results show that gold nanoparticles’ size varies
from 56 to 80 nm; XRD scheme shows characteristic peaks for the crystal structure of gold.
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