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TOM TAT

Trong nghién clu nay, cac hat nano vang dang sao (AuNS) dugc t8ng hop bang phuong phép tao
mam trung gian vai chat hoat dong bé mat cetyl trimethyl ammonium bromide (CTAB) va chét khir
acid ascorbic. D6 dai nhanh clia cac hat AuNS dugc diéu khién bang cach diéu chinh cac thanh
phén c6 trong hdn hap phat trién. Ngoai ra, cac yéu t6 anh hudng dén su hinh thanh ctia cac hat
AUNS nhu thé tich AgNO3 va néng dé CTAB ducc khao sat dé 1am ré vai tro cla ting yéu té dén su
hinh thanh cla hat AuNS, t&r d6 c6 thé kiém soét hinh dang va do dai nhanh clia cac hat nano vang
dang sao. Két qua quang phd UV-Vis va kinh hién vi dién t& quét (SEM) chi ra réng cac mau dugc
téng hop vdi lugng 5 ul AgNO3 0,10 M va néng dd CTAB 0,10 M cho cac hat nano vang dang sao
véi hinh dang va dé dai nhanh mong muén. Tinh chat va hinh thai cac hat AuNS sau do6 dugc phan
tich théng qua cac phuang phap hoa ly nhu quang phd hdp thu ti ngoai va kha kién (UV-Vis), kinh
hién vi dién tr truyén qua (TEM), quang phé tan xa nang luong tia X (EDS), thé zeta, nhiéu xa tia X
(XRD), va nhiéu xa dién t&r ving dugc chon (SAED). Quang phé UV-Vis cho thédy su hinh thanh cac
hat AuNS véi dinh céng hudng plasmon bé mat cuc dai trong viing budc séng tir 650-750 nm. Anh
hién vi dién t& (TEM) va (SEM) cho thay cac hat AuNS hinh thanh c6 cac nhéanh dai va sdc nhon, két
qua DLS cling cho thdy kich thudc trung binh ctia hat la 137 nm. Ngoai ra, cac két qua do thé zeta,
XRD, EDS va SAED c6 thé lam sang té hon vé co ché hinh thanh tinh thé nano vang AuNS vdi vai
tro kiém soat hinh dang va kich thudc clia chdt hoat dong bé mat CTAB va tac nhan thu dong bé
mat AgNO3. Bén canh do, hiéu suét ctia qua trinh téng hop AuNS dugc xac dinh bang ky thuat xur
ly mau trong moi trudng acid cé ho trg vi séng va dinh lugng vang véi phuong phép ICP-MS cho
thdy qua trinh nay dat hiéu suat tuong ddi cao 96,82 %. Vat liéu nano téng hop dugc cé tiém nang

Ung dung trong nhiéu inh vuc nhu cdm bién sinh hoc, xUc tac, va y sinh.
Tu khoa: nano vang, nano dang sao, tao mam trung gian, acid ascorbic

MG bAU

Hat nano vang dang sao da va dang thu huat nhiéu sy
quan tdm nghién ctiu boi kha nang dé diéu chinh dai
cdng hudng plasmon bé mat (SPR) tli ving anh sing
kha kién sang can hong ngoai -4 Traj ngudc véi hat
nano vang hinh cu c6 dinh cong hudng plasmon ndm
trong khodng budc séng hép thu tit 500 dén 580 nm,
nano vang dang sao c6 dai SPR trai dai trong ving ti
650 dén 800 nm c6 nhiéu ing dung trong SERS, cam
bién vaysinh>®. Do sy phu thudc ctia dai cong hudng
plasmon bé mat cuc by (LSPR) vao hinh thai, kich
thudc va do dai nhanh ctia cac hat nano vang dang sao
nén viéc téng hgp c6 kiém sodt hinh thai ctia cic hat
nano la rit quan trong 78 Céc hat nano véi cac nhanh
dai va sic nhon dic trung boi sy chuyén dich d6 cta
dinh SPR1’. Nhiéu quy trinh t6ng hop d dugc phat
trién d€ kiém soat kich thudc, hinh dang ctia hat nano

vang dang sao tuy nhién van chua dat dugc hiéu suét
va do tdi 13p cao. Hat nano vang dang sao c6 thé dugc
téng hop kiém soat bang ca phuong phdp tao mam
trung gian hodc khit mot giai doan>*!%-13, Phuong
phap dugc st dung rong rai nhét hién nay la tao mam
trung gian boi quy trinh don gian, hiéu suét cao, dé
diéu khién kich thugc va hinh dang!'#!°. Leng va
cong su % di téng hop hat nano vang dang cdu bing
phuong phap tao mim trung gian & diéu kién nhiét
d6 phong vé6i su tham gia ctia chat khii citrate. Thong
qua quy trinh kiém soat pH, hat nano thu dugc c6 do
dong déu cao véi kich thude trung binh 17,7 + 0,8 nm.
Nhom nghién ctiu ctia Mehere va cdng su 10 g dung
phuong phdp tao mim trung gian dé€ téng hop hat
nano vang voi sy tham gia ctia bac nitrate (AgNO3),
va cetyl trimethyl ammoniumbromide (CTAB).

Trong nghién ctiu nay, nano vang dang sao dugc tong
hop c6 kiém sodt hinh dang st dung phuong phap

Trich dan bai bao nay: ThuN A, HaLTV, Sy VV, Thao N TB, Khuang V Q, Anh QT N. Nghién cttu diéu kién
thich hop cho qua trinh tdng hop c6 kiém soat nano vang dang sao véi hiéu suat cao bing phuong
phap tao mam trung gian. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(3):2203-2211.
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tao mam trung gian véi CTAB, chét thu dong bé mit
AgNO3, va acid ascorbic. Thong qua thay ddi nong
do ctia AgNO3, CTAB c6 thé diéu chinh dugc hinh
thdi, d6 dai nhanh, va cai thién hiéu suit phan tng
(96.82%). Nghién ctiu con tip trung vao hudng xiy
dung diéu kién ting hiéu suit tao hat khi so sanh véi
cac cong trinh nghién ciu trong nudc va trén thé gidi.

VAT LIEU VA PHUONG PHAP

Héa chat

Tetrachloroauric (III) acid trihydrate (HAuCly.3H,O
99,9%), bac nitrate (AgNO3, 99,0%), acid L (+)-
ascorbic (C¢HgOg, 99,0%), natri borohydride
(NaBHy, 96,0%), trisodium citrate (TSC, 99,0
%) dugc mua tu Sigma-Aldrich. Cetyl trimethyl
ammonium bromide (CTAB, 99,0%) dugc mua ti
Himedia (Mumbai, An Do). Céc dung dich hoa chat
chuén bi va tién hanh tdng hop véi nudc Milipore,
Sigma-Aldrich (Darmstad, Dtc), do dan duéi 2,0
uS/cm. Tat ca cac hoa chit va dung médi dugc s
dung truc ti€p ma khong can qua bét ky qué trinh
tinh ché nao.

Quy trinh téng hop va phat trién mam tao
hat nano dang sao

Nano vang dang sao dugc tong hgp bang phuong
phép phét trién mam trung gian dya trén quy trinh
ctia Go Kawamuara va cdng su 16 va dugc diéu chinh
dé phu hgp véi diéu kién thi nghiém. Mam dugc téng
hgp bang cdch thém 30 uL NaBH4 0,10 M (4 °C) vao
hén hgp dung dich gom 9,90 mL HAuCly 0,25 mM
va 25 uL TSC 0,10 M, khudy déu trong 2 phat. Sau do6
mam dugc d€ yén trong 2 gi¢ d€ phan hity hoan toan
NaBH4 va st dung trong vong 6 gic. Dung dich phat
trién dugc chuén bi bao gom céc thanh phan nhu sau
HAuCly 0,25 mM, CTAB 0,10 M va AgNO3 0,05 mM
va dugc bdo quan ¢ nhiét do phong, st dung trong
vong 24 gio.

Tiép theo, cho 0,8 mL dung dich madm vao 10 mL dung
dich phét trién, hén hop trén dugc khudy déu trong
20 phut véi téc do 600 vong/phut. 50,0 pL acid ascor-
bic 0,1 M dugc cho nhanh vao hén hgp, dung dich
chuyén tu vang nhat sang khong mau hodc héng rét
nhat. Tiép tuc khudy déu trong 30 gidy va d€ yén cho
céc hat AuNS hinh thanh, mau dung dich sé chuyén
chim tu khong mau, mau xanh duong nhat va ddm
dan. Sau 30 phut, mau dugc ly thm & t6c d6 9000
vong/pht va rita v6i nude DI d€ téch cdc hat AuNS ra
khoi dung dich phit trién, 1ap lai 3 1an dé€loai bo san
ph&m phu. Cac yéu t6 anh hudng dén sy hinh thanh
cua cac hat AuNS nhu AgNO3 va CTAB dugc mo ta
trong Bang 1.
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Cac phuong phap phan tich héa ly

Quang phd hép thu tt ngoai kha kién (UV-Vis) dugc
phén tich trén thiét bi UV-Vis NIR-V60 (Jasco, Nhat
Ban), quét trong khoang budc séng tii 350-850 nm
v6i toc do quét 200 nm/phut. Phuong phap phén tich
hién vi dién tt truyén qua (TEM) thuc hién trén thiét
bi JEM-1400, Nhat Ban. Hinh thai bé mit hat nano
dugc quan sat bang anh hién vi quét phat xa trudng
(FE-SEM) trén may JEOL JSM-7600F (USA) c6 tich
hop phd tan sdc nang lugng EDS. Kich thude cua cac
hat AuNS dugc xdc dinh bang ky thuét tin xa dnh sdng
dong (DLS) (Zetasizer SZ-100, Horiba, Kyoto, Japan).
Phian mém ImageJ ciing dugc st dung d€ phan tich
kich thudc hat thong qua anh SEM va TEM, do ngéu
nhién 40 hat va 14y gid tri trung binh. Phan tich nhiéu
xa tia X dugc st dung d€ xac dinh cdu tric tinh thé
ctia cac hat AuNS (D8 Advance, Bruker, Dtic) véi buic
xa Cu-Ka, thuc hién & thé 40 kV, t6c do 0,02 °/phut
v6i khoang goc nhiéu xa 2 thay d6i tu 25 dén 80°.
Quid trinh phan tich nhiéu xa dién tt ving dugc chon
(SAED) dugc thuc hién trén thiét bi FEI Technai G2
F20, USA. Phé tan xa nang lugng tia X (EDS) (JEOL
JSM 7600F, USA) dugc tién hanh dé phan tich d¢ tinh
khiét ctia san ph4m nano vang dang sao tao thanh, tai
thé hoat dong 30 kV. Thé zeta ctia mau AuNS dugc
xac dinh & khodng nhiét d§ 24,9 °C (Zetasizer SZ-100
(Horiba, Nhat Ban).

Ky thuat xac dinh hiéu suat hinh thanh cta
nano vang dang sao trong mau dung dich
keo.

Quy trinh phan tach va xdc dinh hiéu sudt dya trén
cong bé ctia Galazzi va cong su'’. Mau dung dich
keo dugc ly tam véi téc do 9000 vong/phut trong 30
phut, tach phan dich lo lting ra khoi phén rdn ling
dudi eppendoft va phén tdn lai phan rén trong 10,0
mL nuéc DI. Hiéu sudt dugc xac dinh dya trén phin
tich ham lugng Au trong ba phén, trudc va sau phan
tach ctia mau dung dich keo AuNS, bao gém: (i) phan
AuNS t6ng (trudc khi ly tdm, bao gdbm ctia hat nano
vang tao thanh va ion Au®*, Au™ chua tham gia phan
ung), (ii) phén dich lo lting (chia céc ion Audt, Aut
con du, va mét s6 chit hoat dong bé mat, chit khi con
lai), va (iii) phan ran, 1a hat nano vang dang sao c6
kich thudc tuong d6i 16n. Cac phén sau d6é dugc xac
dinh sy hién dién ctia AuNS thong qua dinh plasmon
bé mit déc trung tai budc séng 600-800 nm bang phé
hép thu UV-Vis. Céc phdn ctia miu dung dich keo sau
khi dugc phén tach sé dugc phd hty trong moéi trudng
acid ¢6 hé trg vi séng dya trén phuong phap 30527
clia co quan bao vé moi trudng (EPA) trude khi phan
tich véi ky thuat ICP-MS. Qua trinh phén tich dugc
13p lai 3 14n va dugc thuyc hién trong cung mét ngay.
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Bang 1: Anh huéng ciia cac yéu té dén su hinh thanh cac hat AuNS

Yéu t6 khao sat AgNO3
TN1: Néng do AgNO3 0~0,30 mM
TN2: Nong do CTAB 0,05 mM

CTAB
0,10 M

0,05~0,40 M

KET QUA VA THAO LUAN

Anh huéng cia AgNO; va CTAB

Vai tro ctia ion Ag(I) da dugc ching minh trong sy
hinh thanh ctia hat nano vang bat déi xiing qua cac
nghién ctiu trudc day »1>181% Cac mau AuNS dugc
téng hgp voi diéu kién nhu dugc mo ta trong TN1
vi ndng d6 AgNO3 trong dung dich phat trién ting
1an lugt 0; 0,05; 0,15; 0,20; 0,25; 0,30 mM dé€ khao sat
anh hudng cua Ag(I) dén sy hinh thanh ctia cac hat
AuNS. Két qua UV-Vis (Hinh 1E) cho théy khi ting
néng do ion Ag™, c6 su chuyén dich xanh ctia dinh
cong hudng plasmon. Mau 0,05 mM c6 dinh hép thu
tai 727 nm, gidm dén vé 718 nm, 666 nm, 663 nm
va 660 nm tuong tGing véi cdc mau AgNO3 0,15; 0,20;
0,25; 0,30 mM. Ngoai ra, khi ting ndng do AgNOs3 tit
0,15 dén 0,30 mM thi cudng d¢ dinh hdp thu tang, cho
théy hat nano vang hinh thanh nhiéu hon, tuy nhién
kich thuéc va do dai nhanh giam déng ké!”. Diéu
nay dugc minh chiing bdi dnh SEM ctia cdc méu 0,05;
0,15; 0,20 mM (Hinh 1B, C, D). Mau AgNO3 0,05 mM
cho thély cac hat AuNS c6 nhanh dai va sic nhon, ting
nong do AgJr 1én 0,10 va 0,20 mM thi nhanh dan tré
nén ngin hon. Hinh 1D, E cho théy s6 lugng nhdnh
hinh thanh nhiéu hon va chiéu dai nhanh gidm dang
ké, diéu nay cang pht hgp nghién ctiu trudc day cta
Kawamura va cong su °. Trong dung dich phat trién,
céc ion Ag* lién két wu tién v6i cdc mit tinh thé cta
mam Au %20, Ning lugng bé mit clia Au tuong ing
véi cdc mat tinh thé (100), (110), (111) 14n lugtla 0,83;
0,85 va 0,57 eV. Thé cang cao, qué trinh khit chuyén
AgT vé Agl cang dé xay ra, din dén sy ling dong ctia
Ag™" giam dén trén cdc mit (100)> (110)> (111) cta
tinh thé nano vang!'®. Ag™ uu tién ling dong trén
mit (100), Br- lién két v6i Ag manh hon va nhanh
hon so véi Au, tao thanh phtic hgp [CTABr-AgBr] -
ling dong trén bé mat vang lam chdm qua trinh hép
phu ctia Au™ do sy can trg ctia lap thé. Sau dé 1a qua
trinh phén htty phiic [CTABr-AgBr]- phdng thich ion
Br-, do qua trinh che phu ctia phic chét hiiu co cha
yéu trén bé mit (100), cac ion vang sau d6 khuéch tan
chim va hap phu véi s6 lugng nhiéu hon 6 mat (111),
géy ra sy phat trién b4t ddng huéng, din dén hinh théi
phan nhanh cta hat nano 1921 (Hinh 1F).

Dung dich keo AuNS dugc téng hgp véi cic néng
do CTAB khac nhau (0,10; 0,205 0,30; va 0,40 M) c6

mau xanh duong, cung v6i dinh SPR trén phd UV-
Vis ndm trong viing tui 600-700 nm, dic trung cho su
hinh thanh ctia hat dang sao 2. Mau CTAB 0,10 M
cho dinh hép thu manh & 700 nm, anh SEM (Hinh 2B)
ciing cho théy hat nano vang dang sao hinh thanh véi
nhanh dai, sic nhon. Tuong tu Ag", CTAB hip phu
1én bé mit va lam chidm sy phat trién clia nano vang tai
cacvi tri nay>>?4, Két qua SEM miu v6i CTAB 0,40 M
cho théy nhanh kém sic nhon hon va 16p mang CTAB
chua dugc loai bd hoan toan 124,

Ph§ EDS dugc thuc hién d€ ddnh gid do tinh khiét
ctia miu AuNS (Hinh 3A-B). Pinh véi cudng d6 16n
tai 2,1 eV déc trung cho nguyén t6 Au. Két qua XRD
(Hinh 4) cho théy xudt hién 4 peak nhiéu xa Bragg dac
trung tai géc 20: 38,2%; 44,7%; 64,7, va 77,7° tuong
ting v6i cdc midt phing (111), (200), (220), va (311)
cta tinh thé vang lap phuong tam dién (fcc) khi so
sanh véi di liéu JCPDS tiéu chuin (JCPDS no. 04-
0784) 17:2325

Anh TEM (Hinh 4C) cho théy hat nano c6 dang da
nhénh, cic nhanh dai va sic nhon. Kich thudc trung
binh ctia cac hat dao dong tii 100-190 nm, phan nhanh
dai tir 65-96 nm va phan 16i tii 75-90 nm. Két qua DLS
(Hinh 4B) cho théy hat c6 kich thu6c phan bo tu 82 -
247 nm vdi kich thuée trung binh 137 nm. Thé zeta
cta hat AuNS khoang +51,2 mV cho thdy bé méit ctia
hat ¢6 sy hién dién ctia 16p CTA™.

Két qua SAED (Hinh 4D) cho thdy cdc diém sing
nhiéu xa xép chong 1én cdu tric vong md, hat c6 ciu
tric da tinh thé va kich thudc hat nh62°. Anh TEM
(Hinh 5) cho thdy hat nano c6 kich thudc trung binh
ti 8-12 nm, co ché tao hat dugc d€ nghi trong Hinh 6.

Hiéu suat phan ung tong hop AuNS

Phé UV-Vis dugc st dung d€ xdc dinh thoi gian ly
tam thich hop cho viéc tach hoan toan cac phén trong
dung dich keo thong qua su thay d6i dinh cong hudng
plasmon ctia cac phan sau khi ly tim 30 phut & toc
do 9000 vong/phut. Bao gom: (i) Phin téng, (ii)
dung dich, (iii) phan ran. Két qua quang phé UV-Vis
(Hinh 7) cta phan tdng (i) cho dinh cong hudng tai
budc séng 702 nm véi cudng do 0,498 (a.u.). Phg UV
ctia mau (iii) van cho dinh SPR tai 702 nm, tuy nhién
6 su giam nhe vé cuong do xudng 0,461 (a.u.). Co
thé du dodn rang hinh dang cdc hat AuNS dugc bao
toan va hau hét déu ling xudng sau khi ly tam. Mit
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Hinh 1: (A), (B), (C), va (D) Anh SEM cia mau AuNS véi ndng dé AgNOs lan lugt 1a 0; 0,05; 0,2; va 0,3 mM. (E) Phd
UV-Vis clia cdc mau AuNS dugc tdng hgp véi ndng dé AgNO; khac nhau, anh chup goc tréi thé hién mau séc dung
dich keo. (F) hinh anh mé ta vai trd clia Ag™ trong su hinh thanh nano vang dang sao.

khéc, phan dich lo lting (ii) khong con mau xanh dac
trung va khong xudt hién dinh cong hudng trong viing
350-850 nm, dy dodn phén dich lo lting sau khi ly tim
khong chita hat nano vang. Két qua nay cho théy su
phén tach hoan toan cac phén va c6 thé dugc stt dung
dé dinh lugng Au thong qua phuong phép ICP-MS.

Miu dugc phan hty trong moi trudng acid c6 su hod
trg vi song trudc khi phén tich dinh lugng vang bang
ky thuat ICP-MS. Ham lugng phan AuNS ling xuéng
sau khi ly tam (iii) 14 68,65 mg.L ™. So v&i ham lugng
AuNS t6ng, lugng AuNS ling xudng sau khi ly tim
trong phan (iii) cho thay hiéu suit tong hgp AuNS dat
khoang 96,82 %. Ngoai ra, nong d6 vang ctia phan
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dichlo Iting xac dinh dugcla 2,25 mg.L™ 1. chiém 3,17
% mau AuNS téng.

KET LUAN

Céc hat AuNS dugc t6ng hgp thanh coéng v6i nhanh
dai, sac nhon bang phuong phap tao mam trung gian.
DPong thai, su anh hudng cta yéu t6 AgNO3 va CTAB
dén sy hinh thanh ctia hat nano vang dang sao ciing
dugc 1am sang to6. Két qua chi ra ring mau AuNS
dugc tdng hgp ¢ di€u kién thich hgp gom AgNO3 0,05
mM va CTAB 0,10 M. Céc déc tinh quang hoc, hinh
thai hat nano vang dang sao da dugc hat AuNS da
dugc chira thong qua cac phuong phap phan tich UV-
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Hinh 2: (A) Phé UV-Vis clia cac mau khi thay d6i néng d6 CTAB, (B) anh SEM clia mau dugc téng hgp véi CTAB 0,10

M, va (C) 0,40 M.

Cuwong do

Hinh 3: (A) Vung dugc chon dé phan tich EDS, (B) Phé tan xa ndng lugng EDS ctia mau AuNS dugc téng hgp véi

AgNO3 0,05 mM va CTAB 0,1 M.

Vis, SEM, TEM. Ngoai ra, két qué gian d6 XRD, EDS,
SAED xac nhén ring cac hat AuNS hinh thanh vé6i ciu
truc tinh thé nano tinh khiét va c6 cdu tric tinh thé1ap
phuong tdm dién. Hiéu suft clia qud trinh tng hgp
AuNS dugc xac dinh théng qua phuong phap ICP-MS
14 96,82 %.

LO1 CAM ON

Nghién ctiu dugc tai trg boi Pai hoc Tha Dau Mot
trong khudn khé Dé tai ma s6 DT.21.2-054.

DANH MUC CAC TU VIET TAT

AuNS (Au nanostars): Nano vang dang sao

LSPR (Localized surface plasmon resonance): Cong

hudéng plasmon bé mét cuc b

UV-Vis (Ultraviolet visible): Quang phd hip thu tu
ngoai va kha kién

XRD (X-ray diffraction): Nhiéu xa tia X

TEM (Transmission electron microscopy): Kinh hién
vi dién tli truyén qua

SEM (Scanning Electron Microscope): Kinh hién vi
dién tu quét

EDS (Energy-dispersive X-ray spectroscopy): Quang
phd tan xa ning lugng tia X

DLS (Dynamic light scattering): Tan xa anh sang dong

XUNG POT LO1 iCH TAC GIA

Céc tac gia tuyén bo ring khong c6 xung dot 1gi ich.
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Hinh 4: (A) Gian d6 XRD clia a-AuNS va b-di liéu JCPDS tiéu chuan (JCPDS no. 04-0784), (B) Phan bé kich thuéic
theo DLS, (C) Anh TEM, (D) Gian d6 SAED, va (E) thé zeta cla mau AuNS dugc tdng hap véi AgNO3 0,05 mM va
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Hinh 5: Anh TEM (A) va phan bé kich thudc (B) ctia dung dich mam citrate

2208



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2022, 6(3):2203-2211

(8-12 nm)

i (1

@~~~ CTAB

O Au

@ Ag Br

Hat AuNS

(100-200 nm)

Hinh 6: M6 phong co ché hinh thanh AuNS véi su tham gia cia CTAB va vai trd cla AQNOs3.
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PONG GOP CUA TAC GIA

Nguyén Anh Thu: Tac gia chinh.

Quang Thi Ngoc Anh va Vb Qudc Khuong: Tac gid lién
hé va chiu trach nhiém ndi dung bai béo.

Quang Thi Ngoc Anh, Vo Quéc Khiuong, Nguyén Anh
Thu, Lé Thi Viét Ha, Vii Vin Sj, va Nguyén Thi Bich
Thdo: Tién hanh thiét ké thi nghiém, thu thap s6 liéu,
xu ly két qua, va tham gia viét bai.

Nguyén Anh Thu, Quang Thi Ngoc Anh, V6 Qudc
Khuong: Thuc hién kiém tra ddnh gid ndi dung bai
viét.
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A

ABSTRACT

In this work, the gold nanostars (AuNS) were highly efficient in synthesis through the seed-mediate
method using the surfactant cetyltrimethylammonium bromide (CTAB) and the reductant ascorbic
acid. Significantly, the length of branches on the AuNS was controlled by governing the reaction
composition. The effects of AQNO3 volume and CTAB concentration on the formation of AuNS
were systematically investigated for clarifying their role in the growth of gold nanocrystal; thereby
controlling the shape, number, and length of branches on the star-like nanoparticles. The UV-Vis
analysis and scanning electron microscopic images exhibited that the AuNS were formed with the
prepared condition with 0.05 mM AgNOs, 0.10 M CTAB; and the desired lengths of branches on
AuNS were successfully adjusted. The physical chemistry properties of formed AuNS were further
characterized through Ultraviolet-visible spectroscopy (UV-Vis), transmission electron microscopy
(TEM), Energy dispersive spectroscopy (EDS), and zeta potential (ZP), X-Ray diffraction, and selected
area electron diffraction (SAED). The UV-Vis results show the surface plasmon resonance (SPR) peaks
around the wavelength of 700-750 nm, indicating the formation of AUNS. The TEM and SEM images
further clarify the prediction of the formation of AuNS with long and shaped branches. DLS results
were performed that the synthesized AuNSs have an average size of 13 nm. In addition, the XRD,
EDS, and zeta potential also provide a more understanding insight into the formation mechanism
of AuNSs. The yield of the synthesized process of AuNS was significantly improved to 96.82 %, based
on ICP-MS methods. This nanomaterial is feasible for many application fields, including biosensors,
catalysts, and drug delivery.

Key words: Gold nanostars, multi-branched gold nanoparticles, seed-mediated method, gold
nanoparticles

Cite this article : Nguyen AT, ThiVHL, Van SV, Bich TN T, Vo Q K, Thi N A Q. Studying the appropriate
reaction conditions for the high yield controlled synthesis of gold nanostars by the seed-mediated
method. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(3):2203-2211.

‘—

VNUHCM PRESS
2211
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