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Tém tat. Trong nghién ctru nay, ching t6i trinh bay phuong phap diéu ché dung dich nano bac (Ag) tir
bac nitrate (AgNOs) st dung dich chiét 14 v&i lam tac nhan khi va alginate la chat hoat dong bé mat.
Chung t6i khao sat anh huwong ciia nong do AgNOs, ty 1é thé tich gitta AgNOs va dich chiét 14 véi va thoi
gian phan tng dén qua trinh tao nano Ag. Diéu kién tdi wu d€ tong hop nano Ag st dung dich chiét 14
v6i gobm noéng d6 AgNOs 4 mM, ty 16 thé tich Vaicncniet/Vagnos = 4:100, nong d6 alginate 1%, thoi gian phan
tng 45 phut tai nhiét d6 phong. Dung dich nano Ag thu duoc ¢ mau vang nau dong nhat. Két qua do
TEM, SEM, XRD va FT-IR ctia cdc mau cho thdy nano Ag da duoc tdng hop thanh cong; hat nano c6
dang hinh cau, cdu trac déng déu véi kich thudc hat khoang 19,0-26,6 nm.
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Abstract. In this study, we use the aqueous extract of Robusta plant leaves as a reducing agent and
alginate as a surfactant to synthesize silver nanoparticles from silver nitrate (AgNOs). The influence of
extraction time and the solid-liquid ratio, the concentration of AgNOs, the volume ratio between silver
nitrate solution and the extract of Robusta leaves, and the reaction time on the synthesis were
investigated. The optimal conditions are as follows: 15 g of leaves/200 mL, silver nitrate concentration 4
mM, Vextract/Vagnos 4:100, 1% sodium alginate solution, and reaction time 45 minutes. The obtained
solution of silver nanoparticles has a yellow-brown color. The TEM, XRD, and FT-IR measurements of
the samples show that the silver nanoparticles have been successfully synthesized. The particles are
spherical with an even size and 19.0-26.6 nm in diameter.
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1 Méb dau

Bac c6 nhiéu tinh chét déc trung va hitu ich
ma con nguoi da biét dén tir lau [1] nhu tinh khang
khuan [2, 3], kha ndng xtic tac [4], tinh dan dién va
nhiét t6t [5, 6]. Vé iing dung, néu dung bac ¢ dang
khoi sé rat ton kém va hiéu qua chwa cao. Trong
nhitng nam gan day, cac ky thuat va cong nghé
hién dai cho phép tao ra vat liéu bac ¢ kich thwedc
nanomet (goi tat 12 nano bac). Do hiéu tng kich
thude, kim loai bac dang nano c¢6 rat nhiéu tinh
chat ddc biét nén duoc ting dung nhiéu trong linh
vire y sinh hoc, dan truyén thudc, khang khuan, xtr
ly nudc va ndng nghiép. Tinh khang khuén ctia bac
con co tac dung quan trong trong chita bénh vi hién
nay hién tuong khang thudc khang sinh cua vi
khuan ngay cang tram trong [7, 8]. Cac nghién ctru
cho thdy nano Ag c6 kha nang tiéu diét dén 650
chung loai vi khuan khac nhau va hau hét la cac
chung vi khudn gay bénh cho nguoi [9]. Vi nhitng
vu diém vuot trdi trén, nano Ag dang thu hut duoc
st quan tam cta gioi nghién ctru [10]. Cac phuong
phap hoa hoc dwoc quan tam hon vi quy trinh don
gian, dé mé rong quy mo, khdng doi hoi ap suat,
nang luwong va nhiét dé cao. Tuy nhién, phan 16n
cac phuong phap con sit dung mot s chat khir doc
hai nhu hydrazin, sodium borohydride va aniline,
gay anh huong khong tot dén méi trieong sinh thai,
con ngudi va dong vat. Nham khéc phuc nhiing
han ché trén, ky thuat va cong nghé hién dai doi
hoi cac nha khoa hoc can tim ra cadc phuong phap
tong hop nano Ag don gian bang con duong héa
hoc “xanh”. Trong nhitng ndm gan day, cac chat
khtt nay duoc thay thé bang cac héa chit than thién
moi treong hon nhw acid ascorbic, glucose, amino
acids, dung dich chiét tir cay [11], tinh bot [12],
enzyme [13], tao [14] hay dung dich chiét tir con
trung. Cac nghién ctru nay hudng toi giam thiéu st
dung hda chat doc hai trong quy trinh ché tao nano
Ag. Mot trong cac hudng tiém nang la st dung
dich chiét 1a voi d€ khir mudi bac gitp tiét kiém chi
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phi, khong ddc hai ma van tao ra dwoc san phdm
nano bac chat luong, c¢6 kha nang tng dung trong
doi song, bao vé stec khoé con nguroi va mdi truong
tw nhién.

Bai bao nay trinh bay nghién ctru vé diéu ché
dung dich nano Ag ttr AgNOs, st dung dich chiét
14 v6i lam tac nhan khtt va alginate la chat hoat

dong bé mat.

2 Vatliéu va phuwong phap

21 Vitliéu

L4 v6i dwoc thu mua tai cac khu viee thanh
ph6 Hué, sau d6 dugc rira sach, bo cudng, dé réo
nudc va bao quan ¢ 20 °C.

Nano bac duwgc tong hop tit bac nitrat
(AgNO;s, Trung Qudc), alginate (Trung Qudc).

2.2 Phuwong phap
Chudn bi dich chiét tir 14 voi

Chon nhiing 1a voi twoi, khong bi sau, con
nguyén, sau do rita sach, bé cudng roi thai nho.
Cho 14 v6i da chuén bi vao coc chita 200 mL nwdc
cat roi dun soi. Dich chiét 1a v6i duoc loc qua gidy
loc va bao quan ¢ 12 °C d€ tong hop vat liéu nano

bac.

Ché tao nano bac

Quy trinh ché tao bac nano dung dich chiét
14 v6i duegc md ta trén Hinh 1. Cho dich chiét 14 v6i
vao dung dich bac nitrate (AgNOs) dung trong coc
thuy tinh. Hon hop dwoc xtt ly siéu am 6 nhiét do
phong dén khi mau ctia dung dich ddm dan. Sau
d6, dung dich nay dwgc bd sung chat on dinh
alginate nong dd 1% va duoc khudy bang may
khudy ttr véi toc d6 1000 vong/phut trong 30 phut.
Bao quan san phdm thu dwoc trong lo thuy tinh c6

nap va dé€ én dinh trong 24 gio.
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Hinh 1. So d6 quy trinh téng hop nano Ag tir dich chiét
14 voi

Mot s6 yéu t6 anh huéng dén qua trinh chiét 1a
v0i va tong hop nano bac

Céc yéu t8 duoc khao sat bang phirong phap
don bién va thi nghiém duoc lap lai ba lan. Cac yéu
t6 khao sat bao gom: ty 1€ 14 voi/nudce cat, thoi gian
chiét 1a voi, nong dd6 AgNOs, ty 1€ thé tich Vi
chiet/ Vagno, va thoi gian phan ting tao nano Ag. Khao
sat budc soéng hap thu cuc dai, d6 hap thu cuc dai
ctia dung dich nano Ag thu dugc bang phuong
phép do UV-Vis, tir d6 chon ra diéu kién t6i wu cho
qua trinh tao thanh nano Ag.

Mt s tinh chit dic trung cia nano Ag

Thanh phéan pha, hang s6 mang va kich
thuée hat duoc xac dinh bang phuong phéap nhiéu
xa tia X (D8-Advanced, BRUKER-AXS) vdi birc xa
Cu-Ka (A =1,540563A).

Anh SEM ctia mau dwoc chup trén kinh hién
vi dién t&t truyén qua JEM-1400. Phé hong ngoai
(FTIR) dwgc st dung dé€ nghién ctru tinh 6n dinh

cua vat liéu thong qua cac lién két ctia vat liéu.
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3 K&t qua va thao luan

3.1 Diéu kién t6i wu tao dich chiét 14 véi

Chat lwgng cua dich chiét 1a v6i ¢6 anh
huodng dén chat luong ctia san phdm nano Ag; né
duoc quyét dinh boi ty 16 14 voi/nude cat va thoi
gian chiét. Chung t6i khao sat anh hudng cua thoi
gian chiét (5, 10, 15, 20 phat) d6i véi ty 1€ 1a
vOi/nude cat 1a 15:200 (g/mL). Dich chiét thu duoc
tng v6i moi khoang thoi gian trén duoc st dung
d€ ché tao nano Ag v6i nong d6 AgNOs 4 mM, ty
1& Vdich chiet/ Vagno, 2:100 (mL/mL), thoi gian 30 phut.
Pho hdp thu cia nano Ag st dung dich chiét 14 v6i
tng voi thoi gian chiét khac nhau dwgc trinh bay
trén Hinh 2. Dinh hdp thu cuc dai ndm trong
khoang 427-435 nm va cho thdy hat nano Ag hinh
thanh khi st dung dich chiét 1a véi, trong khi dinh
pho hap thu cua dich chiét 14 voi 1a 275 nm (Hinh
3). Két qua nay phu hop véi nghién ctu vé pho
cong huong plasmon bé mat ctia nano Ag [15]. Mat
khac, ting v6i thoi gian chiét 10 phut, cuong d6 hap
thu dat cao nhét (1,85 Cd). Néu tiép tuc tang thoi
gian chiét thi mat d6 quang giam. C6 thé noi, thoi
gian chiét 10 phat da tao ra luong chat khir vira du
d€ khtt luong ion bac trong dung dich thanh nano
Ag. Khi tang thoi gian chiét, cac chat khong co loi
cho qua trinh tao nano Ag c6 thé hinh thanh, dan
dén hién tuwong keo tu lam giam mat d6 quang. Vi
vay, thoi gian chiét 10 phut 1a phit hop nhiam thu
duoc dich chiét 14 voi t6i wu cho qua trinh tao nano
Ag.
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Hinh 2. Phg hép thu ctia nano Ag st dung dich chiét 14

vOi tng voi thoi gian chiét khac nhau
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Anh huong cua ty 18 14 v8i/nude cit d€ ché
tao nano Ag dugc nghién ctru véi thoi gian chiét 10
phat. Két qua trinh bay trén Hinh 4 cho thay hau
hét cac dinh hap thu déu nam trong khoang budce
song 421-424 nm. Diéu nay chiing to cac hat nano
Ag da hinh thanh. Cuong hap thu cao nhatla 2,353
Cd ting véi ty 1é 1a voi/nudce cat 15 g:200 mL, nghia
la lwgng nano bac tao thanh nhiéu nhat. Néu tiép
tuc tang ty 1€ 14 voi/nudc thi gia tri mat d¢ quang
giam. Co thé giai thich diéu nay nhu sau: khi khoi
liong mau vuot qué 15 g thi lwong chat khir dw thi
c6 thé lam hat nano Ag tao ra nhanh, dé keo tu
thanh cac hat c6 kich thudc 16n hon. Theo Nguyén
Thi Thanh Tam [16], khi kich thudc hat nano cang
16n thi budc séng hap thu sé cang 16n dén lic nam
ngoai vung UV-Vis tao ra, nén lam giam mat do
quang cua dung dich. Vi vay, ty 1é 14 v6i/nudc cat
toi vu 1a 15 g:200 mL nh3m thu dwoc dich chiét 14

v6i t0i wu cho qua trinh ché tao nano Ag.

3.2 Cac yéu t6 anh huéng dén qua trinh tao
nano bac

Nong do AgNOs

Dich chiét véi ty 1€ 15 g 14 v6i trong 200 mL
nudc cat chiét trong 10 phut dugc chon dé khao sat
anh huong cianéng d6 AgNOs. Day nong do duoc
chonlal, 2, 3,4 va 5 mM; ty 1é thé tich dich chiét
va AgNO:s la 2:100. Thi nghiém tong hop nano Ag
dugc thuc hién ¢ nhiét d¢ phong, trong 30 phut.
Két qua duoc trinh bay trén Hinh 5.

Két qua trén Hinh 5 cling xac nhan su hinh
thanh ctia cac hat nano Ag. Khi nong d¢ dung dich
AgNO:s tang tir 1 dén 4 mM thi gia tri mat d¢ quang
cling tang dan, dat cuc dai 1,398 Cd, tiing vdi nong
d6 AgNOs 4 mM. Khi néng d6 AgNOs vuot qud 4
mM thi mat d¢0 quang giam manh boi vi ¢ trén
nong do nay, hat nano Ag tao ra nhanh, dé bi keo
tu nén co kich thudce 1on. Vi vy, nong do dung
dich AgNOstdi vu 1a 4 mM.
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Hinh 5. D6 thi anh hudng ctia thé tich dich chiét dén
qua trinh tao nano Ag

Thé tich dich chiét

Hinh 6 biéu dién anh huong cta lugng dich
chiét trong 100 mL dung dich AgNO:s trong phan
tng tao Ag nano trong 30 phat. Thé tich dich chiét

lavéilal, 2, 3,4va5mL.
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Hinh 6. D6 thi anh hudng cua thé tich dich chiét dén
qua trinh tao nano Ag

C6 thé thdy, cac hat nano Ag da hinh thanh
trong thi nghiém nay. Luong nano Ag tong hop
duoc téng dan, nghia la gia tri mat d quang cling
tang dan. Khi thé tich dich chiét 1a voi tang tir 1 dén
4 mL thi mat d6 quang dat gia tri lon nhat (2,939
Cd) ting v&i thé tich dich chiét 4 mL. O thé tich dich
chiét 5 mL, gia tri mat do quang giam. O néng d6
nay, hat nano Ag tao ra c6 kich thuedc 16n, dé bi keo
tu. Vi vay, thé tich dich chiét t6i da 1a 4 mL.

Thoi gian phan ttng

Thoi gian phan tng dwgc khao sat trong
diéu kién: lwong dich chiét 1a 4 mL trong 100 mL
dung dich AgNOs 4 mM. Két qua duoc trinh bay
trén Hinh 7. Theo d6, cac hat nano Ag da hinh
thanh c6 cac dinh hap thu trong khoang budc song
421-428 nm. C6 thé nhéan thdy, cuong do hap thu
c6 xu huwdng tang theo thoi gian phan ting, twong
tng véi nong do nano bac tang lén. Tuy nhién, khi
kéo dai thoi gian phan ting thi mat do quang lai c6
xu hudng giam. Diéu nay ching té khi thoi gian
phan tng cang tang thi c¢é su hinh thanh keo tu
song song voi sit hinh thanh nano Ag lam cho dinh
hap thu cyc dai giam xudng. Vi vay, thoi gian phan
ung 45 phat 1a t6i wu véi d6 hdp thu cuc dai 2,335
Cd.
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Hinh 7. Anh huong cta thoi gian phan tng dén qua
trinh tao nano Ag
Nhu vy, mau nano Ag duoc tong hop véi
cac diéu kién toi wu nhu sau: nong dd6 AgNO:s 4
mM, ty 1é dich chiét/AgNOs 4:100 mL, nhiét do
phong, thoi gian phan tng 45 phat va sodium
alginate 1%.

3.3  Tinh chat dic trung ctia mau nano Ag dwoc

t8i wu
Pho hong ngoai

Pho hong ngoai (IR) ctia alginate ¢ dai hap
thu ¢ 3444,8, 1612,4 va 1413,8 cm™! twong tng véi
cac dao dong (O-H), carbonyl (C=0) va
carboxylate (COO-) [8] (Hinh 9b). Phé IR cua cac
hat nano bac (Hinh 9a) cho thdy, cac peak dic
trung cho cac dao dong cua lién két O-H, C-O-C,
C=0 Ian luot dich chuyén vé vung s0 soéng 3441,0,
1635,6 va 1383,0 cm™! [17]. Céac dinh hédp thu dac
trung ctia nano Ag déu cé sy dich chuyén nhe so
v6i ctia alginate, chiing to rang bé mat hat nano Ag
da duoc phu mot 16p mang alginate va cé tac dung

bao vé hat nano Ag khong bi két tu.
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Hinh 9. Phé hong ngoai cua alginate (a) va nano Ag (b)

Cau trlic va vi cau trac cta nano bac

Mau XRD ctia nano bac tao thanh & diéu
kién t6i uu dugc trinh bay trén Hinh 10. Cac gia tri
goc nhidu xa 26 1a 38,35, 44,60, 65,05 va 78,15°,
teong ting véi cac mat phang (111), (200), (220) va
(311), cho biét cac hat nano bac tao ra c6 dang hinh
cau va cau trac tinh thé [6]. Cac thong s6 cau truc
tinh thé cua nano bac tng véi nhom khong gian
Fm-3m, tinh tir dit lifu XRD bang cong thiic
Rietveld 1a a = b = ¢ = 4,07553 A [18]. Phan tich vé
hinh dang dinh, vi tri dinh, cdu trtic va nén duoc
thuc hién theo hé s6 bién dang R. Mau XRD thu
dugc ching minh rang cac ion Ag* da duoc khir
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Hinh 10. Gian d6 nhiéu xa tia X ctia nano Ag
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thanh Ag? bang cach st dung dich chiét 14 v6i két
hop véi song siéu am. Shao va cs. [19] da quan sat
thdy két qua tuong tu trong mau XRD ctia cac hat
nano sodium alginate — Ag. Shao va cs. da chi ra
rang su két tinh cua Na-alginate xay ra do tuong
tac gitta cac phan tr trong cac chudi Na-Alg nho
lién két hydro.

Kich thwdc cac hat nano bac dwgc xac dinh
béng phuong trinh Debye — Scherrer (1):

. ka
- LcosO

)

trong d6 D la duong kinh hat; A 1a budc song cua
btrc xa tia X (Cu-Ka = 0,15406 nm); k la hf“mg sO
(0,94) va 6 la géc nhiéu xa; [ la dd ban rong cua
dinh nhiéu xa tai goc nhiéu xa 260 38,17°. Tt d6,
kich thudc hat ctia nano Ag tinh dwoc la 22,53 nm.

Hinh dang, kich thudc va si phan tan cac
hat nano bac duwgc xac dinh bzfmg kinh hién vi dién
te truyén qua (TEM) nhu trén Hinh 11. Nhw vay,
6 thé thay cac hat nano Ag c6 dang cau, kich thuéc
hat dao dong tir 19 dén 26,6 nm. Nghién cttu cua
Yaohua Dong va cs. cho thdy kich thuéc nano Ag
quyét dinh dén hoat tinh khang khudn. Kich thuéc
nano Ag cang nho thi hoat tinh khuan cang cao
[20]. Nhu vay, nano bac diéu ché€ dugc hira hen kha
nang diét khudn nhu dinh hudéng nghién ctu.

K. Anh0o R
Print Mag: 208000x @ 51 mm 20 nm

11:47:154a 123120
TEM Mode: Imaging

HV=80.0kV
Direct Mag: 100000x
EMLab-NIHE

Hinh 11. Anh vi cau tric cia nano Ag qua kinh hién vi

dién ti truyén qua (TEM)
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4  Kétluan

Chung t6i da tong hop thanh cong cac hat
nano Ag tit dung dich bac nitrate bang tac nhan
khtr dich chiét nudc 1a voi, st dung chat hoat dong
bé mat 1a alginate. Ngoai ra, phép do nhiéu xa tia
X khang dinh nano Ag duoc hinh thanh. Phép do
hong ngoai IR chitng minh cac hat nano Ag da
duoc alginate bao boc t6t va kinh hién vi dién tw
truyén qua (TEM) da xac dinh hat nano Ag c6 kich
thwdc tir 19 dén 26,6 nm.

Thong tin tai trg

Cong trinh dwoc thiee hién voi sy tai trg ctia
Dai hoc Hué (Dé tai ma s6 DHH 2020-02-136) va
nhom nghién ctu manh Treong Dai hoc Nong
lam, Dai hoc Hué (Ma s6: HUAF2021-NCM-02).

Loi cam on

Chuing t6i xin chan thanh cam on Truong
Dai hoc Nong Lam, Dai hoc Hué va Truong Cao
dang Cong nghiép Hué da hd tro ky thuat va trang

thiét bi d€ ché tao hé vat liéu nano.
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