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CHE TAO CAC HAT NANO VANG 1-5 nm SU DUNG CHAT HOAT PONG
BE MAT CTAB THEO PHUONG PHAP MICELL

P56 Thi Hué", Tran Thi Thu Hwong
Truong Dai hoc Su pham — PH Thai Nguyén

TOM TAT

Bai b4o nay trinh bay cach ché tao cac hat nano vang kich thuéc nho theo phuong phép khir hoa
hoc bang cach s dung NaBH4 1am chit khu cho tién chat HAUCI, trong su c6 miat cua CTAB.
Trong phan ung nay, CTAB khong nhimg dong vai tro 1a chat khir ma con déng vai trd 1a chét
hoat dong bé mat can thiét dé tao cac hat nano vang dong déu vé kich thudc, dic biét 1a cac hat
nano vang cé cau trdc tinh thé. CAc hat nano vang da dugc tong hop bang phuong phap micecell véi
ndng do CTAB thay ddi tir 0,05M dén 0,1 M; ndng d¢ ion Au®* thay ddi tir 2,5*10“M dén 1,5*10M
V6i thoi gian khao sat trong hai tuan. Hinh thai va kich thudc hat duoc xac dinh bang anh hién vi dién tu
truyén qua TEM, tinh chat quang dugc khao sat bang phd hip thu UV-VIS. Két qua cho thiy, vat liéu
¢6 kich thudc phan bd tir 1 nm dén 5 nm va kich thude c6 xu hudng ting theo thoi gian bao quan tai
nhiét d6 phong. Bdng thoi, khi ndng do tién chat khong doi, nong do CTAB cang thap thi kich thudc
hat cang phat trién manh theo thoi gian. Khi ndng 46 CTAB khong dbi, luong tién chat HAUCI, cang
I6n thi kich thuéc hat ciing cang 16n. Vi nong d6 CTAB bang 0,01 M, néng do mudi vang can lya
chon phai ¢ 10 M, céc hat c6 duong kinh ¢& 5 nm duoc tao ra.

T khéa: Nano vang; nano vang nho; CTAB, phwong phdap micell; phwong phdap héa khik.
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ABSTRACT

This paper presents how to fabricate small gold nanoparticles chemically by using NaBH4 as a
reducing agent for HAuUCI, precursor in the presence of CTAB. In this reaction, CTAB not only
acts as a reducing agent but also acts as a surfactant needed to create uniform gold nanoparticles in
size, especially gold nanoparticles with crystal structure. Gold nanoparticles were synthesized by
micecell method with the CTAB concentration varying from 0.056M to 0.1M; Au® * ion
concentrations ranged from 2.5 * 10*M to 1.5 * 10 M with the survey time of two weeks.
Morphology and particle size were determined by electron microscopy images transmitted through
TEM, optical properties were investigated by UV-VIS absorption spectrum. The results showed
that the material has size distribution from 1 nm to 5 nm and size tends to increase with storage
time at room temperature. At the same time, when the precursor concentration was constant, the
lower the CTAB concentration, the stronger the particle size developed over time. When the
CTAB concentration is constant, the larger the amount of HAuCI,4 precursor was, the larger the
particle size was. With a CTAB concentration of 0.01 M, the gold salt concentration to be selected
must be 10 M, the particles have a diameter of 5 nm.
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1. Téng quan

Céc hat nano véi cac dic trung quang hoc noi
bat, hoa hoc bé mit dé dang thay doi, va cac
kich thuwée duoc tao ra phu hop véi cac phan
tee sinh hoc [1]-[2]. Cac hat nano kim loai
quy, dac biét 1a vang c6 tiém nang 16n trong
chan doan va diéu tri ung thu do anh sang tan
xa va hap thu duogc tang truong plasmon bé
mat cua ching [3]-[5]. Su két hop cua hat
nano vang vai cac phdi tir huéng dich dic biét
ddi véi cac chat danh dau sinh hoc céc té bao
ung thu cho phép tao hinh anh phén to dac
trung va viéc do tim té bao ung thu dé dang
hon. Hon nira, hat nano vang, c6 kha nang
chuyén d6i quang niang hap thu duoc thanh
nhiét nang mot cach cuc b, tinh nang nay
dugc khai thac dbi véi viéc diéu tri loc lva
ung thu bang hiéu wng chuyén ddi quang
nhiét [6]-[10]. Cac nghién ctu mai day da
cho thay cac tién bo trong nghién ciu va str
dung cé4c hat nano vang dang cau huéng dich
loc lya trong chan doan quang hoc va diéu tri
quang nhiét ung thu. Bing cach thay d6i hinh
dang va thanh phan cua hat vang, ving tan xa
plasmon bé mit c6 thé dwoc diéu chinh cho
t6i ving hong ngoai gan, cho phép theo doi
hinh anh in vivo va diéu tri quang nhiét trong
ung thu. Viéc sir dung hat nano vang ciu tric
1&i silica - vo Au cho do tim va diéu tri ung
thu in vivo [11].

Céc hat nano vang c6 I6p hop sinh dac biét
nham gan két voi céc phan tir/ té bao ung thu
dich da dugc thte nghiém thanh cbng trong
cac thi nghiém diét ung thu bang liéu phap
guang nhiét.

Qué trinh ché tao cAc hat nano vang don phan
tan va vai kich thudc kiém soat duoc da co
lich str tr khoang trén 40 nam qua. Céc hat
nano vang véi kich thudc va hinh dang khéc
nhau duoc tao ra bang cach khir mudi vang
trong sy ¢4 mat cua tac nhan on dinh pha hop
ngin ngira sy két tu hat. Chlng ta biét rang
kich thudc cua hat nano vang duoc tao ra tir
cac phuong phap hoa khir phu thusc chi yéu
vao hoat tinh cua tdc nhan kha. C6 nhiéu

phuong phéap tong hop cac hat nano vang véi
kich thuéc khac nhau tir 1 - 150 nm bang cach
sir dung tién chat HAUCI, [12]-[17]. C4c hat
¢0 kich thu6e khac nhau duoc tao ra cho cac
muc dich va tng dung khac nhau. Céac hat
nano vang c¢6 kich thudc nho ¢d vai nanomet
dugc ung dung trong cac muc dich sau: lam
chat xuc tac, ting do twong phan anh TEM,
phan phat thubc va cac phan tu sinh hoc, 1am
vat lidu cho viéc ché tao hat da 1op: 18ilvo
vang. C4c hat nano vang nho cé cau trac tinh
thé con 1a diéu kién can thiét dé hinh thanh va
phét trién nén cac hat nano vang cé ciu trdc
di huéng. Chinh vi vay, viéc tong hop céc hat
nano vang nho véi chat hoat dong bé mit
CTAB la can thiét.

2. Thuc nghiém

2.1. Nguyén ligu — hoa chat

HAUCI, véi d6 tinh khiét 99% duoc cung cip
baoi Merck, CTAB:
hexadecyltrimethylammonium bromide
C16H33N(CH3)sBr 0,2M  dugc cung cap boi
Sigma-Aldrich, NaBH,4: Sodium borohydride
99% cua Nhat Ban. Nudc khir ion lay tir may
Milli-Q va duoc st dung cho viéc pha céac
chat ciing nhu trong thi nghiém.

2.2. Quy trinh tong hgp hat nano vang

Buéc 1: Chuan bi dung dich CTAB véi nong
d6 mong mudn trong mét binh phan tng sach,
dung dich duoc khuay tir lién tuc.

Buoc 2: Pua dung dich HAuCl, vao dung
dich CTAB, khi d6 CTAB s& tao phuc Vi
HAUCI, theo phuong trinh phan (ng xay ra
nhu sau:

HAuUCI; + 4 CTAB - CTA-Au-Brs+ HCI +
3 CTA-CI (1)
Budc 3: Nho dung dich NaBH4 vao binh dung
dich trén, phan tng tao vang nguyén tor bit
dau xay ra theo phuong trinh sau:

4 CTA-Au-Brs + 6 NaBHs > 4 AW + 4
CTA-Br + 3B2H 6 T + 6HBr + 6NaBr 2
Chung t6i khao sat kich thudc cua hat nano
vang phu thudc vao ndng do cua chat hoat dong
bé mat CTAB va theo nong d6 cia mubi vang.
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2.2.1. Khao sat anh huong cua CTAB Ién quéa
trinh téng hop hat nano vang
Dé khao sat CTAB ¢6 anh huéng nhu thé nao
dén qué trinh tong hop hat, ching t6i gii
nguyén luong HAUCI, 0,2 mM 14 400 pl, thé
tich NaBH,4 1,8 g/l duoc sir dung khong doi la
600 pl, ndng 46 CTAB duoc su dung thay doi
nhu trong Bang 1.
Bing 1. Cac thong s6 cua ddy mau thay doi
néng dé CTAB
[CTAB] Thétich  Thétich Thétich
(M) CTAB (ml) Au*s NaBH4

(uL) (uL)
0,1 10 400 600
0,05 10 400 600
0,01 10 400 600

2.2.2. Khao sét anh huwong cua HAUCI,
Béng 2. CAc thdng so ciia day mau
thay doi nong dé muoi vang
TT  Thé tich Thé tich Thé tich
Au® (UL) NaBHai(uL) CTAB 0,01

M (uL)
1 100 150 1250
2 200 300 1000
3 300 450 750
4 400 600 500
5 500 750 250
6 600 900 0

Luong mudi vang thay doi tir 100 ul dén 600
ul nhu trong Bang 2. NaBH4 dugc thém vao

[—ongay

— 1ngay
3ngay

|—7ngay

|—14nga 0

CTABO0.05M

CTABO.1M

c6 thé tich tuong tng vai lugng mudi vang.
Cubi cung thém vao mdi lo dung dich CTAB
0,01 M tuong tng trong bang dé cac lo c6 thé
tich nhu nhau1la 11,5 ml.

Tat ca cac miu déu duoc khudy tir khoang 2
phut tai nhiét ¢ phong.

3. Két qua va thao luan

3.1. Anh hwong cia CTAB lén qué trinh
tong hep hat nano vang

Hinh 1 trinh bay anh TEM ctia mau vang voi
céc nong d6 CTAB = 0,01 M sau khi ché tao 1
ngay. Diéu kién ché tao di dugc néu ¢ Bang 1.

CTAB-01.008 _ )
Print Mag: 312000x @ 51 mm 20 nm

Hinh 1. Anh TEM cua cAc méu Au durot tao ra trong
dung dich CTAB = 0.01M sau 1 ngay ché tao
Hinh 2 1a phé hap thu UV-VIS ciia cac dung
dich vang bao quan ¢ nhiét d6 phong c6 nong

d6 cac chat CTAB khac nhau theo thoi gian.
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Hinh 2. Phé hdp thy cia cac dung dich Au trong cac nong dé CTAB khac nhau theo thoi gian bao quan
C6 thé nhan thay trén phd hap thu voi nong d6 CTAB = 0,1 M thi 2h sau khi phan tng xay ra,
phd hap thu van 1a mét dai rong véi dinh khong xac dinh ching té hat vang chua dinh hinh ¢ thoi
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diém nay hoic hat co kich thuéc nho. Sau 1
ngay, cuong d6 phd ting nhung phd van la
mét dai rong véi vai phd ¢ khoang 523 nm.
Phé cua ngay thir 3 ¢ dang rd rét véi dinh
phd khoang 524 nm, cuong d6 hap thu ¢& 0,7;
chting t6 céc hat vang da dinh hinh rd rang.
Khao sat cac ngay tiép theo cho thdy phd
khéng c6 bién d6i nhiéu vé dang, ngoai trir
cuong do tang theo thoi gian, do ban rong hep
lai. Piéu nay cho thay, nong do hat vang ting
theo thoi gian nhung véi kich thudce xac dinh,
khong bién ddi nhiéu véi su cai thién vé do
ddng déu cua kich thudc hat. Véi nong do
CTAB = 0,05 M, su bién ddi pho hap thu cua
dung dich vang nay ciing twong tw nhu ndng
d6 CTAB = 0,1 M nhung cudng do dinh phé
thap hon. Con khi néng d6 CTAB = 0,01 M
thi ph6 hap thu cua dung dich vang 2 h sau
phan ng c6 dang rd rang véi dinh phé tai
524 nm, d6 ban rong ~ 100 nm, cuong do ~
0,38, cho thiy cac hat vang di hinh thanh
trong dung dich. Pho tir ngay tha 3 tré di co
cuong d6 nho hon han so véi phd & 2 h dau,
véi dinh dich dan vé phia séng dai theo thoi
gian va c6 vi tri tai 540 nm tai ngay tha 14.
Tuy nhién, khong c6 sy thay doi nhiéu vé
cuong do cing nhu d¢ ban rong. Sy giam
cuong do cd thé giai thich 1a do theo thoi gian
c6 su két tu cuia cac hat nho tao thanh céac hat
c6 kich thuéc 16n 1am cho nong do hat giam
di - viéc nay xay ra nhiéu nhat trong khoang
thoi gian tir 2 h - 24 h. Céc ngay tiép theo, su
phét trién kich thudc cia cac hat vang da dinh
hinh; do d6, khong c6 su bién dong nhiéu vé
cuong do phd nhung co sy dich dinh. Diéu
nay cho thiy ¢ nong do6 CTAB thap, kich
thudc hat phét trién manh theo thoi gian.

3.2. Anh hwéng ciia néng dé muéi vang lén
qua trinh téng hep hat nano vang

Hinh 3 trinh bay anh TEM cua diy mau nay
ché tao theo cac diéu kién & Bang 2 hai ngay
sau khi ché tao. Anh TEM cho thay nong do
mudi vang cang nho thi kich thuéc hat vang
cang nho va nguoc lai. Khi néng d6 mudbi
vang la 1,5%10°3M thi céc hat c6 kich thudc
tuong ddi dong déu khoang trén 5 nm.

AUF=2.5%10"M AUF=7.5¥10°M |

AUF=1%103M |
&

Hinh 3. 4nh TEM ciia cac mau véi cac nong do
muai vang khac nhau sau 1 ngay ché tgo, cac hinh
cung do phong dai vdi thang do 20 nm
Hinh 4 biéu dién phé hap thu theo thoi gian
cia cac dung dich c6 ndéng d6 vang khac
nhau. Trén pho hap thu cho thay kich thudc
hat bién d6i nhiéu trong 3 ngay dau va dan on
dinh sau khoang 1 tuan. Kich thuéc hat ting ti

18 véi ndng d6 mudi vang.

@
@
>
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[ Au-250 107 M
|—8— AU-5.00 10" M
| AU-7.50 10 M
=¥ Au-1.00 10°M
|~ Au-1.25 10°M
4= Au-1.50 10°M
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Budc séng dinh hép thu (nm)

thoi gian (ngay)
Hinh 4. Dinh pho hdp thu cia cac mau Au thu:
dwot tur cac nong dé HAUCIl, kh&c nhau bién doi
theo thoi gian

4. Két luan

Phuong phap micelle stt dung CTAB (nhu la
chat trung gian cho su khir mudi vang va
dong thoi 1a chat hoat dong bé mit tao ra
trung tdm phan ng tao hat nano vang) la mot
phuong phap kha don gian tao ra c&c hat nano
vang voi kich thuéc nhé ¢o 1 - 5 nm. Khi
nong d6 mudi vang khong ddi, nong do
CTAB cang thap thi van téc tao hat va kich
thugc hat cang 16n. Khi nong d6 CTAB
khong dbi, van toc tao hat va kich thudc hat
tang ti 1& v6i nong do mudi vang. Véi nong
d6 CTAB bing 0,01 M, dé c6 céc hat vang c6
kich thudc khoang 5 nm thi nong d6 mudi
vang can lya chon phai ¢ 102 M.
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Trong cbng Vviéc nay, ngoai viéc khao sat su
anh huong cua nong do CTAB va nong do
mubi vang dén sy hinh thanh hat nano vang,
chding t6i con khao sat dugc su phat trién cua
hat nano vang theo thoi gian phan tng phu
thugc vao nong do cac chat do. Piéu nay cho
phép lua chon nong do cac chit tham gia
phan mg ciing nhu thoi gian bao quan mau &
nhiét do phong dé c6 duoc cac hat nano vang
¢6 kich thuéc mong muén, nham sir dung vao
cac muc dich khac nhau.
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