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ABSTRACT

Integrating principles of green chemistry in nanotechnology is a developing area
of nanoscience. Therefore, the synthesis of nanoparticles from environmentally
benign and sustainable methods is received growing demands. These methods
are required to use nontoxic chemicals, environmentally friendly solvents, and
renewable materials to avoid their adverse effects. In this work, a simple,
economical and environmentally benign method for the synthesis of gold
nanoparticles (AuNPs) was described. This single-step method was highlighted
by avoiding the use of surfactant, capping agents and following several
principles of green chemistry. Specifically, AuNPs were synthesized by the
reaction of an aqueous solution of tetrachloroauric (III) acid with the stock
solution of tea leaves at room temperature. In this reaction, the polyphenolic
molecules contained in tea leaves were responsible for reduction and
stabilization. The formation of AuNPs was confirmed by using UV-Vis
absorption spectrum. The phase composition, size and morphology of AuNPs
were determined by using X-ray diffraction analysis (XRD) and transmission
electron microscopy (TEM). Next, AuNPs were mixed as a component in
cosmetic formulation for skin care. The analyzing for the obtained product,
AuNP cream, showed that AuNPs were presented in cream with the amount of
7.55 ppm. Remarkably, the obtained AuNP cream was proved to be safe for skin.
TOM TAT

Két hop cdc nguyén tic ciia héa hoc xanh vao ki thudt nano la mot trong nhitng
linh vurc nghién ciru dang dwoc phat trién ciia khoa hoc nano ngay nay. Vi vay,
cdc phirong phdp bén viing, than thién véi méi truong trong tong hop cdc hat
nano ngady cang dwgce quan tam. P6 la phwong phdp sir dung cdc héa chit khéng
doc hai, dung moi than thién voi méi truong, vat liéu co thé tai tao dé tranh cdc
tae dung phy. Mot phiwong phdp thire nghiém than thién voi méi truong, kinh té
va don gian d@é téng hop cdc hat nano ving sir dung ld tra trong dung moi nwdée
& nhiét dg phong dwoc tién hanh trong nghién ciru ndy nham muc dich dua
phwong phdp héa hoc xanh vao tong hop nano. Phirong phdp nay chi trai qua
mot buoc, tranh duoc viéc sir dung thém cac chét bé mat va chat bao vé. Cu thé,
hat nano vang (AuNPs) diroc tong hop bang phdn iing giita tetrachloroauric (I11)
acid (HAuCly) va dich chiét la tra & nhiét dp phong. Trong phdan img nay, cdc
polyphenol c6 trong dich chiét Ia tra déng vai tro la tac nhdn khit dong thoi ciing
la chdt 6n dinh. Quang phé hap thu UV-Vis duoc siv dung dé xdc nhdn sw hinh
thanh hat nano vang trong dung dich sau phan img. Thanh phan pha, hinh thdi
bé mat va kich thudc cua hat nano vang dwoc xdac dinh bang kinh hién vi dién tir
truyen qua (TEM) va nhiéu xa tia X (XRD). Dung dich nano vang sau dé dwoc
phoi tron vio kem nén cho két qua khéng kich vimg da véi ham lwong ving trong
kem la 7,55 ppm.

Trich dan: Nguyen Ngoc Khanh Anh, Nguyen Thi Diém Huong va Nguyén Thi Tuyét Nhung, 2018. Diédu
ché hat nano vang st dung chat khir trong 14 tra dinh hudng Gmg dung trong my pham. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 54(7A): 77-84.
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1 GIOI THIEU

Hat nano kim loai vang l1a cum gom cac nguyén
tr vang, c6 kich thuéc ba chidu déu ¢ cap do
nanomet (khoang 1-100 nm). Nano vang co rat
nhiéu tng dung trong thuc tién. Trong linh vuc y
hoc nho kich thudc twong tu nhu té bao va kha
nang tuong thich sinh hoc cao, cac hat nano vang
dugc dung dé cam bién va lip vao ADN, dén
truyén thudc, phén tich té bao, phat quang tao anh
sinh hoc, phat hién va gop phan tri bénh ung thu
(Dykman and Khlebtsov, 2011). Ngoai ra, nano
vang gop phan vao qua trinh cham séc sic dep véi
nhiéu cong dung nhu l1am sach va giai doc cho da
nho tinh diét khuan cao, ngin ngira qua trinh ldo
hoa, ting d6 hip thu cic chit dinh dudng cho da
(Yupapin and Suwandee, 2016). Do c6 nhiéu tng
dung dic biét, hat nano vang ngay cang thu hut
dugc nhidu sy quan tdm nghién ctru tir cac nha
khoa hoc. Phuong phap thuong duge st dung dé
diéu ché hat nano vang 1a phuong phap khir héa
hoc. Nguyén tic ctia phuong phap nay 1a khir ion
kim loai trong dung dich thanh nguyén tir kim loai,
sau do cac nguyén tir lién két voi nhau thanh tap
hop rdi phét trién kich thudc thanh cac hat nano va
sir dung polyme dé 6n dinh hat. Phuong phap khir
hoa hoc thuong sir dung chét khir doc, khong than
thién v6i moi trudng, gy hao t6n chi phi xu 1y sau
khi s dung. Vi thé, vin dé dugc quan tim nhiéu
trén thé gioi hién dai ngay nay 1a lam sao ché tao,
tng dung san phim nano vang vao doi sdng ma
khong anh huong dén con nguoi ciing nhu moi
truong xung quanh. Hoa hoc xanh, diéu ché ra
nhimg san pham héa hoc va thiét ké cac quy trinh
tong hop giam thiéu viée sir dung va diéu ché cac
chat doc hai. Pay 1a chu dé dugc quan tim trong
cong nghiép hoa chat, trong nghién ciru & phong thi
nghiém, trong giang day va hoc tap vi loi ich vé
kinh té, stc khoe va moi truong (Andraos and
Dicks, 2012). Nhitng ndm gan day, tich hop cac
nguyén tac hoa hoc xanh vao tong hop vét liéu
nano 1a van dé _trong tdm. Nhu cau phat trién céc
phuong phap bén ving, than thién v6i méi truong
dé diéu ché cac hat nano ma khong sir dung hoa
chat doc hai, sir dung dung méi than thién véi moi
truong va nhimg nguyén vat liéu c6 thé tai tao dé
tranh nhing tic dung phu doc hai khi ing dung
trong y hoc va my pham ngay cang gia ting (Duan
et al., 2015). Vi vay, viéc ing dung hiéu qua cac
hoa chét ¢6 trong tw nhién vao quy trinh tong hop
hat nano hép dan cac nha khoa hoc. Nghién ctru
ndy dwa ra mot phuong phép thuc nghiém dé dang
tong hop céc hat nano vang tir dung dich tra trong
dung moi nude ¢ nhiét dd phong theo phuong phap
héa hoc xanh. Ngoai ra hat nano vang tao thanh
dugc phdi tron vao kem nén. Két qua phan tich cho
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théy nano vang da duoc dua thanh cong vao thanh
phan cua kem va san pham kem chira nano vang
duoc kiém dinh 1a khong gay kich tng da.

2 PHUONG PHAP NGHIEN CUU
2.1 Thiét bi va héa chit

Thiét bi dwoc sir dung trong nghién ctru gém
can phan tich Mettler Toledo, micropipette, may
khudy tir C-MAG HS 4 IKMAG, thiét bi UV-Vis
V730 Jasco, thiét bi nhifu xa tia X D8-Advance
(Bruker), kinh hién vi dién tir truyén qua (TEM)
JEOL JEM-1010.

Latra ~den dugc mua ngoai thi truong Qﬁ duoc
say kho san. Trong 14 tra c6 chua cac chat thude
loai polyphenol nhu: theaflavin, thearubigin,
epigallocatechin, epicatechin gallate, ... (Susanne
et al., 2004; Rosalind et al., 2009). Hoa chat
dugce su dung trong nghién ctru gom HAuCls.6H0
va nudc cat duge mua tir hing Merck.

2.2 Quy trinh tong hgp hat nano vang
2.2.1 Chudn bi dung dich tra

La tra den (100 mg) di duoc sy kho cho vao
binh tam gi4c chira sin 12 ml nudc cat va khudy
trén may khudy tir ¢ nhiét d6 phong khoang 15
phut, loc qua gidy loc thu dugc dung dich tra gbc
c6 mau vang nhat.

_ Pha dung dich tra & céc nong do 5, 10, 20, 30%
bé}ng cach lan luot lg?ly 0,5; 1; 2; 3 mL dung dich tra
goc va thém nudc cat vao dén 10 mL.

2.2.2 Chudn bi dung dich mudi vang

 Hoa tan 1 g HAuCL.6H,O v6i 100 mL nude
cat, thu duqc'dung dich c6 mau vang. Nong do
dung dich mudi vang thu dugc khoang 0,022 M.
2.2.3 Khdo sdt anh hwong ciia nong dé dung
dich tra

Dung dich HAuCly ¢ nhimng thé tich khao sat
20, 40, 60, 80, 100 pL duoc cho vao cbe chira 10
mL dung dich tra 5, 10, 20 va 30% dang khu?iy.
Phan tng dugc thuc hién & toc d6 khudy 400
vong/phut, thoi gian phan tng 15 phuat, & nhiét d6
phong. Khi mau vang cua dung dich HAuCly
chuyén sang mau tim 1a déu hiéu cho thiy co su
hinh thanh céc hat nano vang. Dung dich sau phan
mg dugc dé 6n dinh trong 24 gid sau d6 do UV-
vis dé khéo sat sy hinh thanh hat nano vang.

2.2.4 Khdo sdt anh hwéng cia toc do khudy

Phan tmg duoc thuc hién ¢ cac toc do khudy
250, 400, 500, 750, 1000, 1200 vong/phut. Cac
diéu kién khac dugc ¢b dinh: thoi gian phan tng 15
phiit, & nhiét d6 phong, vé6i thé tich dung dich
HAuCly 12 40 pL trong 10 mL dung dich tra 20%.
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2.2.5 Khao sat anh huong thoi gian phan ung

Anh huong cua thoi gian phan tng dugc thi
nghiém tuong Gng voi: 5, 10, 15, 30 va 60 phat.
Céc diéu kién phan ung khac dugc ¢ dinh: nhiét
d6 phong, vdi thé tich dung dich HAuCl, 13 40 pL
trong 10 mL dung dich tra 20%, téc do khudy la
400 vong/pht.

2.2.6 Khao sat anh huéng cua cdc logi tra
khac nhau

Phan tmg dugc thyc hién & ndng do dung dich
tra 20% dugc chuén bj tir hai loai tra khac 1a tra
xanh d duoc sdy kho va tra tuoi ty sdy (theo quy
trinh & muc 2.2.3). Cac diéu kién phan tmg khac
dugc cb dinh: nhiét do phong, voi thé tich dung
dich HAuCl4 1a 40 pL trong 10 mL dung dich tra
20%, toc do khudy la 400 vong/phat, thoi gian
phan ing la 15 phut.

2.2.7 Biéu ché kem nén va phoi trén dung
dich nano ving vao kem nén

Kem nén bao gdm tudng nudc va tudng dau
(Huynh Thi Cam Quyén, 2012).

Tudng nudc gom Emuldage SE-PE, PEG-150
distearate, EDTA, Glycerin vdi ham lugng thich
hop duoc khudy véi toc dd 700 vong/phut & nhiét
d6 80°C trong 100 ml nuéc cat dé thu duge dung
dich dong nhat. (Huynh Thi Cam Quyén, 2012).

Tuéng dau gdm Cetyl alcohol, Isopropyl
myristate, Phenopin, Lanolin, Glycerin
monostearate v6i ham lwong thich hop duoc khudy
tron v6i nhau véi tbe do 700 vong/phit & 80°C dé
thu duoc dung dich ddng nhit. (Huynh Thi Cim
Quyén, 2012).

Khudy tuéng dau va tudng nude véi nhau trong
40 phut sau d6 dé 6n dinh & 40°C thu dwoc nén
kem. Dung dich nano vang vira téng hop duogc
thém vao nén kem thu dugc kem nano vang.

2.3 Phan tich dic tinh ciia nano vang

2.3.1 Cosoly thuyé:t qua trinh oxi hoa va khiv
xay ra trong qud trinh tong hop hat nano vang

Qua trinh khtr ion AuCly thanh Au:
AuCly (aq) = Au (1) + 4CI (aq)

oK OH o
OH o o
/X . Y
e+H* e+H*

Hinh 1: Co ché qua trinh oxi héa cac
polyphenol c6 trong 14 tra (Samiran et al., 2014)
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Co ché cua qua trinh oxi hoa cac hop ché»t
polyphenol co trong thanh phan 14 tra dugc thé
hién 6 Hinh 1.

2.3.2 Phé UV-vis

Pbi voi nano vang thi mii dic trung 1a 500 -
590 nm (Poan Vian Hong Thién va ctv., 2014). Vi
vay, néu phd hap thu cta dung dich thu duoc ¢
chidu cao tuong g v6i bude song vao khoang
500 — 590 nm thi c6 thé xac dinh ¢6 su hinh thanh
hat nano vang ciing nhu du doan dugc kich thudc
hat nano vang theo hién tugng cong hudng
plasmon. i chibu vi tri dinh hép thu cuc dai tur
phd do duge véi cac két qua da duge cong bd dé
xac nhén sy hién dién cla hat nano vang. B9 hép
thu, su dich chuyén vi tri dinh hép thu cuc dai va
chiéu rong cua mili hip thu duogc quan sat va so
sanh gitra cac diéu kién thi nghiém khac nhau dé
chon ra diéu kién t6i wu cho timg yéu té anh
hudng.

2.3.3 Nhiéu xq tia X (XRD)

_Thanh p}lé‘m pha cia hat nano vang tépg hop ¢
diéu kién toi vu dugc phén tich trén thiét bi D2-
PHARSER - Hang Brucker.

234 TEM

Hinh thai bé mat va kich thudc cua hat nano
vang tong hop & diéu kién t6i uu dugc phan tich
trén thiét bi JEOL JEM-1010 v6i hiéu dién thé su
dung 1a 80 kV.

2.3.5 Xdc dinh ham lugng vang va thir d6 kich
vmg da ciia kem nén cé chira nano ving

Ham lugng vang trong kem duoc phan tich theo
phuong phap Ref. ASS-TOME 1I tai Trung tdm
phén tich CASE chi nhanh Can Tho.

Hén hop kem dugce kiém tra do kich tmg theo
DDVN IV + TCVN 6972:2001 tai trung tAm kiém
nghiém thudc, my pham, thuc pham Can Tho.

3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia nong d9 dung dich tra
3.1.1 Nong dé dung dich tra 5%

Phan tng hinh thanh hat nano vang duoc tién
hanh & néng do tra ¢b dinh 5% voi cac thé tich
HAuCly 20, 40, 60, 80 va 100 pL. Dung dich thu
dugc tién hanh do phd UV-vis va két qua dugc thé
hién & Hinh 2. Vi tri miii hp thu cuc dai va cudng
d6 hap thu dugc trinh bay ¢ Bang 1. Hinh 2 va
Bang 1 cho thdy phan tmg c6 su tao thanh hat nano
vang v6i miii hip thu cuc dai ¢ budc song 530 —
545 nm. Phan ing xay ra la do trong tra c6 chua
hop chét tanin dong vai trd nhu tac nhan khir, khir
céc ion Au®" thanh nano vang. Dung dich keo vang
tao ra dugc dé trong 7 ngdy va quan sat khong co
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su két tu, chung té cac hop chét tanin véi nhom
chure chinh 1a cac polyphenol con dong vai tro nhu
tac nhan bao vé ngin khong cho céc cluster nano
vang két ty voi nhau.

Mot didu dang chuy y khac 13, & thé tich HAuCl,
20 pL, miii hap thu xuat hién & 531 nm. Khi tang
nong d vang tir 40 — 60 uL, miii dich chuyen ve
budc song dai 545 nm. Dau hiéu nay cho thiy ham
lwong tanin trong dich tra 5% khong du dé bao vé
cac hat nano vang nén ching két tu lai thanh cac
cluster co kich thudc 16n hon. Khi tiép tuc ting thé
tich mudi vang 1én 80 va 100 uL, ngoai viéc mili
dich chuyén vé phia budc séng dai hon, cuong do
hap thu con giam dan. Co6 thé 1a do luc nay ham
lugng chéat bao vé thip nén cac nano vang mot
phan bi oxi hoa thanh oxit vang.

S| (a) 20uL
04 (b) 40 uL
(c) 60 uL
(d) 80uL
03 (©) (e) 100 uL
& R
Eﬁ% 0.2 3
el G| @)
)]
0.1+
0.0 T T
400 500 600 700

Budc séng (nm)
Hinh 2: Pl}é UV-vis ciia cic miu khao sat &
nong do dung dich tra 5%

Bang 1: S6 li¢u tir phé UV-vis ciia cic miu khio
sat & nong do dung dich tra 5%

Thé tich Az
HAuCl4 (FL) Amax (nm) B(.) hap thl.l
20 531 0,187
40 545 0,248
60 544 0,295
80 539 0,252
100 539 0,221

3.1.2 Nong dé dung dich tra 10%

Dé hiéu rd hon vé& anh hudng ctia ndng do chat
khtr va chét bao vé trong dung dich tra 1én sy hinh
thanh hat nano vang, phan tmg dugc thuc hién &
cac ndng do dung dich tra dwoc ting 1én 10% voi
céc thé tich dung dich HAuCly 1a 20, 40, 60, 80 va
100 pL. Dung dich vang sau khi dugc tao thanh &
ndng d6 tra 10% duoc tién hanh phan tich phd UV-
vis (Hinh 3). Vi tri miii hdp thu va cuong d6 hap
thu dugc ghi nhan & Bang 2, ¢6 so sanh véi két qua
& ndng do dung dich tra 5%. Khi ting nong do
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dung dich tra 1én 10%, tat ca cic miii hap thu cuc
dai déu dich chuyén vé budc song ngan, trong ving
hat nano vang c6 kich thudc nhé hon (Hinh 3 va
Béang 2). C6 thé no6i khi ting ndng do tra, ham
lugng tanin trong tra ting nén vai tro tac nhan bao
vé cua tanin duoc thé hién vi ngén can duoc sy két
tu ctiia cac hat nano vang. N6ng d6 dung dich tra
tiép tuc tang 1én 20% dé hiéu rd thém vé sy anh
huéng cta nong do tra.

(a) 20 uL
(b) 40 uL
(c) 60uL
(d) 80 uL
(e) 100 uL

0.4+

Do hdp thu

T T
400 500 600 700

Budc séng (nm)
Hinh 3: P}lé UV-vis cia cac mau khao sat &
nong do dung dich tra 10%

Bang 2: S6 ligu tir phé UV-vis ciia cac mau khao
sat ¢ nong do dung dich tra 10%

Thé tich DY hap thy  Amax (NM)  Amax (Nm)

HAuCl4 ondng dd & nong dd ¢ ndng dd
(pL) tra 10% tra 10% tra 5%
20 0,221 529 531
40 0,273 526 545
60 0,308 528 544
80 0,349 535 539
100 0,345 532 538

3.1.3 Nong dé dung dich tra 20%

O ndng do tra 20% va thé tich HAuCly 20 uL,
miii hap thu lai dich chuyén vé ving budc song
dai, dich tir 529 nm vé 533 nm. Dé giai thich hién
tuong nay, tdc nhan bao vé khong dong vai tro
quan trong ma la toc do _phan ung tang do ndng do
tac chat khtr ting. Khi téc d6 phan tng tang, lugng
hat nhén 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 thudc 16n hon. O thé tich
dung dich vang 16n hon, 40 — 60 uL, dong nghia
v6i ti 1¢ tic nhan khi/mubi vang giam nén qua
trinh hinh thanh hat nhan va phat trién hat nano
vang 1a twong thich, din dén cac hat nano dugc 6n
dinh nén co kich thudc nho hon. Nhung néu tiép
tuc tang thé tich mudi vang dén 80 — 100 uL, mii
hép thu bi mé rong ching t6 sy phan bd kich thude
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hat khong dong déu. Dén day c6 thé chon thé tich
dung dich HAuCls 40 uL 14 t&i wu. Tir Bang 3 cho
thdy, v6i thé tich HAuCly 40 pL, kich thudc hat
nano vang duoc tao ra gan nhu khong dbi ¢ nong
d6 dung dich tra 10% va 20%. Tuy nhién khi xét vé
cudng d6 hap thu, mii hap thu ¢ dung dich tra 20%
¢6 cuong do cao hon chimg té su tao thanh nhiéu
hat nano vang hon (Bang 2 va 3). Vi vay phan ung
duoc tiép tuc khao sat & néng d6 dung dich tra
30%

Do hap thy

T
600

T
500

400 700

Buéc séng (nm)
Hinh 4: P‘h(R) UV-vis ciia cac miu khio sit &
nong d¢ dung dich tra 20%

Biing 3: S0 li¢u tir pho UV-vis ciia cac miu khio
sat & nong do dung dich tra 20%

Thé DY hAD hums (IM) donax (umm) ™"
tich thué & nong & nong (nm)
RN f 6 nong

HAuCls nong do do tra do tra dé tra
ML) a20%  20%  10% 0.0
20 0,237 533 529 531
40 0,298 526 526 545
60 0,309 525 528 544
80 0,352 525 535 539
100 0,392 526 532 538

3.1.4 Noéng dé dung dich tra 30%

Pé khao sat anh huong cia ndng do dung dich
tra 1én d6 hap thu cta dung dich keo vang, phan
ung duoc thyc hién gitta dung dich tra cé néng do
duogc ting dén 30% véi thé tich HAuCly ¢b dinh ¢
40 pL. Két qua thu dugc duge so sanh vdi cac két
qua ¢ ndng d6 dung dich tra 5, 10 va 20% da khao
sat trudc d6 (Hinh 5 va Bang 4).

Nhu dugc trinh bay ¢ Hinh 5 va Bang 4, khi
tang nong do tra 1én 30%, cac hat nano vang lai co
khuynh huéng két tu thanh cluster nano vang c6
kich thuéc 16n hon, dwoc thé hién qua sy dich
chuyen miii hép thu tir 526 dén 530 nm. Do khi
tang ndng do tac chat khtr, tdc do phan Gmg dién ra
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nhanh, cac hat nhan nguyén tir vang sinh ra nhleu
trong thoi gian ngén, nén trong qua trinh phat trién
hat cac hat dé dang c6 su két tu dé hinh thanh céac
hat c6 kich thudc 16n hon. Két qua cho thiy ndng
d6 dung dich tra thich hop nhat 1a 20%.

(8) 5%
(b) 10%
(c) 20%
(d) 30%

0.3

Do hap thu

0.0 ‘
400

500Bu‘c’!c séng (nm(iDO s
Hinh 5: Phé UV-vis cac miu khao sat véi thé
tich HAuCl4 40 pL & cac nong d¢ tra khac nhau

'. 5% ‘ ‘ 10%' ‘20% I30%

Hinh 6: Hinh danh cic miu khio sat véi thé tich
HAuCls 40 pL & cic nong do tra khac nhau

Bang 4: S6 liéu tir phd UV-vis ciia cic miu khio
sat voi the tich HAuCls 40 pL & cac
nong d¢ tra khac nhau

N Thé tich Po
Nong do tra HAuCI, max hép
(o) (nm)

(nL) thy

5 40 545 0,248

10 40 526 0,273

20 40 526 0,298

30 40 530 0,290

3.2 Anh huéng cia tdc d9 khudy

Anh huong cua tdc d6 khudy dén su hinh thanh
hat nano vang ciing duoc khao sat va két qua dugc
trinh bay ¢ Hinh 7 va Bang 5. Két qua cho thiy tdc
d6 khudy c6 anh huong dén sy phéan b kich thudc
hat nano vang tao thanh. Khi tién hanh khudy & toc
d6 cao hon 400 vong/phit hoic khong khudy, phd
hép thu c6 mili rong, chi ra kich thudc hat khong
ddng déu. Vi vay téc do khudy thich hop dugc
chon 1a 400 vong/phut.



Tap chi Khoa hoc Truong Pai hoc Can Tho

0.25

0.15

Do hip thu

0.10 4

0.05

T T T
500 550 600

Buéc séng (nm)

T
450 650

Hinh 7: Pho UV-vis ciia cic miu khio sat dnh
hwéng ciia toc d§¢ khuay
Bing 5: S6 ligu pho UV-Vis ciia cac miu khio
sat anh hwéng cia toc d¢ khuay
Téc do khudy

(V(‘)ng/phl'lt) Amax (nm) D(’j hﬁp thl.l
0 530 0,238

250 528 0,256

400 528 0,253

500 528 0,249

750 528 0,245
1000 529 0,241
1200 533 0,249

3.3 Anh huwéng ciia thoi gian phéan tng

Thoi gian phan tng tong hop nano vang dugc
khao sat ¢ 5, 10, 15, 30, 45 va 60 phat. Dung dich
sau phan tmg dugc do phd UV-vis va két qua dugc
biéu dién ¢ Hinh 8 va Bang 6. Ca 6 mau thu dugc
déu c6 sy hinh thanh hat nano vang véi dinh hap
thu cuc dai 6 526 nm. Budc song h?ip thu cuc dai
hau nhu khong dich chuyén theo thoi gian phan
{mg. Tuy nhién, c6 sy ting cuong do hap thu theo
thoi gian mg voi ndng d6 nano vang ting trong
dung dich, tir 5 — 15 phat. Tuy nhién, khi thoi gian
phan tmg kéo dai hon 15 phut, cudng do hap thu
cuc dai c6 khuynh hudéng giam. Nguyén nhan co
thé 1a do khi kéo dai thoi gian phan Gng s& tao diéu
kién cho sy hinh thanh cac oxit vang, lam nang
lugng tu do bé mat giam nén dinh héip thu cuc dai
bi giam. Tu Béng 6, thoi gian phan tng thich hop
duoc chon 1a 15 phut.

Bang 6: So li¢u phé UV-Vis ciia cic miu khio
sat anh hwéng cia thoi gian phan ung

Thoi gian phan (g Amax (nm) D9 hip thu

(phut)
5 526 0,210
10 526 0,230
15 526 0,236
30 525 0,226
45 526 0,241
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Hinh 8: Pho UV-vis ciia cAc mAu khio sat inh
huéng cia thoi gian phdn ung

3.4 Anh hudng ciia cac loai tra khac nhau

Dé khao sat ham luong chat khir trong céc loai
tra khac nhau, phan {ng tong hop nano vang duoc
tién hanh trén hai loai dung dich tra khac, tra xanh
va 1a tra twoi ty sdy véi cac didu kién thi nghiém da
duoc tdi wu: n6ng dd dung dich tra 20%, thé tich
dung dich HAuCly; 40 pL, tbc do6 khudy 400
vong/pht, thoi gian phan Gng 15 phuat, nhiét do
phong. Nhu trinh bay ¢ Hinh 9 va Bang 7, méc du
dung dich tra xanh va tra tuoi tu séy c6 déu hiéu
cho sy hinh thanh hat nano vang véi miii hap thu
cuc dai & 538 — 549 nm nhung phd héap thu c6 miii
rong, khong can ddi va cuong do thap hon rat
nhiéu so voi dung dich tra den. Tir day cho thay
cac loai tra khac nhau s& chua ham lugng tanin
khac nhau, vi vay c6 anh huong khac nhau dén qua
trinh hinh thanh hat nano vang.

Bang 7: S6 liéu phd UV-Vis cac miu khio sat
anh hwéng ciia cac loai tra khac nhau

Loai tra Amax (D) P hip thu
Tra den 526 0,298
Tra xanh ) 549 0,232
Tra tuoi ty say 538 0,167
0.3+ N E;)) :lr'i: :t:;i ty say
(c) Tra xanh
=
S 0.2
5
=
=
[
0.1
0.0

T T
400 500 600 700

Budc séng (nm)

Hinh 9: Phd UV-vis ciia cAc miu khio sat anh
hudéng cuia cac loai tra khac nhau
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3.5 Nhiéu xa tia X

Hinh 10 cho thdy mau AuNP c6 bdn dinh nhiéu
xa dac trung & cac goc 20 1a 38,25; 44,28; 64,81;
78,00° twong ung v4i mang {111}, {200}, {220}
va {311} cua tinh thé vang (Krishnamurthy ef al.,
2014). Gian dd XRD cho thdy miu AuNP khong
xuit hién miii nhiéu xa phy, diéu do chimg to
AuNP thu dugc khong bi 13n tap chit.
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Hinh 10: Gian dd XRD ciia AuNP tong hop

3.6 Phan tich hinh dang va kich thwéc hat
nano vang qua TEM

Hinh anh TEM dugc tién hanh phan tich cho
mau dung dich nano vang tong hop tir dung dich
tra den 20%, & thé tich HAuCly 40 pL, toc do
khudy 400 vong/phut, thoi gian phan tng 15 phit &
nhiét ¢ phong (Hinh 11). Két qua cho thy cac hat
nano vang xuét hién nhiéu va dong déu, co dang
hinh cau véi kich thuéc khoang 13,78 nm. Cac hat
nano vang phan tich roi rac nhau ching to tac
dung bao vé tot cua cac hop chat tanin trong dung
dich tra den.

— ] 1)f11)

MAU_nan
JEM-1400

Hinh 11: Anh TEM cia dung dich nano vang &
dieu Kién toi uu
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Hinh 12: Sy phén bd kich thuwéc AuNP

o

S6 lidu vé kich thudc trung binh ciia AuNP
duogc xir li bang phan mém Image J va duoc biéu
dién qua Hinh 12. Hinh 12 cho thdy kich thuéc
trung binh cia AuNP la 13,78 + 3,08 nm. Kich
thuéc AuNP tap trung cha yéu tir 10 — 15 nm.

3.7 Két qua kiém dinh d9 kich ving da va
ham lwong nano vang trong kem nén

Két qua phan tich do kich tng da ctia kem nén
tai trung tim kiém nghiém thubc, thuc pham, my
phim Cin Tho cho két qua san phdm kem chira
nano vang tong hop duoc khong gay kich tmg da.
Phan tich ham lugng nano vang tai trung tam
CASE Can Tho cho két qua ham lugng vang trong
kem thu dwoc 1a 7,55 ppm.

4 KET LUAN

Nano vang da dugc tong hop thanh cong bang
phuong phap hoéa hoc xanh, st dung tac nhan khwr
tor dung dich chiét 14 tra, & nhiét do phong. Hat
nano vang tao thanh c6 dang hinh ciu véi kich
thudc trung binh khoang 13,78 nm. Phéi tron thanh
cong dung dich nano vang vao kem nén cho két
qua khong kich tng da va ham lugng vang trong
kem nén 13 7,55 ppm.

LOI CAM TA

Nhém tac gia chan thanh cam on sy hd tro kinh
phi tor d¢ tai nghién ctu khoa hoc danh cho
sinh vién TSV2017-94 cua Truong Pai hoc Can
Tho.
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