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Tom tat

Ngay nay, sw téng hop nano bac bdng phuong phap héa hoc xanh da thu hit cac nha khoa hoc do yéu céu
vé moi trong sinh théi. Trong nghién ctru ndy, nano bac duoc téng hop tir dung dich bac nitrat bang viéc
str dung dich chiét ttr 14 déu tam Viét Nam lam chét khir déng thoi I1a chat 6n dinh hat nano bac trong qua
trinh phan (ng. Déc tinh cta hat nano bac duoc phén tich bang cac phuwong phap phan tich hién dai bao
gbém UV-Vis, HR-TEM, TGA/DTA va FT-IR. Két qua phén tich UV-Vis cho thdy xuét hién budc séng hap thu
cure dai tai 430 nm chieng t6 ion bac da bj khir thanh nano bac. Anh TEM cho biét céc hat nano bac c6 dang
hinh cau véi duong kinh trong khodng 20 - 35 nm va sw phén bé kich thuéc kha dong déu. Tir phan tich
TGA/DTA tinh duoc hiéu suét t6ng hop nano bac la 78,22%. Phén tich FT-IR chirng minh sy c6 mét cua
céc nhém chirc ¢6 trong cac hop chét chiét tir Ia déu tdm tham gia vao phén tng téng hop nano bac. Co
ché phan (g ciing dwoc dé xuéat dé gidi thich qué trinh téng hop nano bac.

T khéa: Téng hop hoa hoc xanh, Dich chiét tir 14 dau tdm, Nano bac.
Abstract

Nowadays, green synthesis of silver nanoparticles (AgNP) had gained so much attention due to increased
demand of environmentally friendly technology for material synthesis. In this paper, the silver nanoparticles
were synthesized by treating an aqueous silver nitrate solution with Vietnam mulberry leaves extracts, which
acted as the reductant and stabilizer silmutaneously. The synthesized silver nanoparticles were
characterized by UV-Vis spectroscopy, high-resolution transmission electron microscope (HR-TEM),
thermogravimetric analysis (TGA), differential thermal analysis (DTA) and Fourier transform infrared
spectroscopy (FT-IR). The observation of the peak at 430 nm in the UV-Vis spectra for the obtained silver
nanoparticles reveals the reduction of silver metal ions into silver nanoparticles. The TEM denoted the
presence of spherical silver nanoparticles with diameter about 20-35 nm, and the unique size-distribution.
The TGA/DTA analysis confirmed the yield of the synthesized silver nanoparticles is 78.22%. The FT-IR
analysis was performed to identify the possible functional groups involved in the green synthesis of silver
nanoparticles. A possible mechanism was proposed to explain the formation and stabilization of silver
nanoparticles.

Keywords: Green synthesis, Mulberry leaves extract, Silver nanoparticles.

1. Téng quan

Cong nghé nano ngay cang thu hut khéng chi
cac nha nghién citu khoa hoc ma con ca cac doanh
nghiép vi tinh mg dung cao ctia n6 trong doi séng
cua con ngudi [1-4]. Do c6 cac dac tinh wu viét nén
cac vat liéu nano da dugc ng dung trong cac linh
vue cong nghé cao nhu viée chuan doan bénh, dan
truyén thudc trong y hoc, sir dung lam cac bo vi xir ly
trong linh vic dién tir, nhitng san phdm khang khuan
trong nganh dét may va nhiéu linh vuc khac. Mot
trong nhiing vat liéu nano dugc nghién ciru va ung
dung rong rdi nhit 1 hat nano bac (AgNP) [2-4]. Cac
hat nano bac c¢6 kich thuédc trong khoang 1-100 nm da
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duge Ung dung trong nhiéu linh vuc nhu quang dién
tir, nhiép anh, xuc tac, my pham, dét may, y hoc...
nho vao cac dic tinh hda hoc, vat 1i va sinh hoc dac
biét ciia no. Cac hat nano bac c6 hoat tinh diét khudn
1én téi 50.000 1an so v&i bac ¢ dang khdi va c6 kha
ning diét dugc hon 650 loai vi khuan khac nhau.
Khong nhiing thé, hat nano bac c6 dién tich bé mat
riéng 16n, bén hoa hoc, ¢6 kha nang phan tan 6n dinh
trong ca dung mdi phan cuc va khong phan cuc,
khong doc, khong kich ung, khong gay hai cho con
ngudi, vat nudi va moéi trudng sinh thai [5-7].

Dé tong hop hat nano bac co thé st dung
phuong phap di tir trén xudng (top-down) nhu nd
dién, tia nang luong cao, dn mon laze, nghién co hoc,
phuong phap khic héa hoc...; hodc di tir dudi Ién
(bottom-up) nhu phuong phép lang dong hoi hoa hoc,
sol-gel, ngung tu nguyén tr, dung dich 1dng siu toi
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han, kéo soi, tong hop xanh [1-8]. Trong do,
phuong phap hoa hoc hién van dang dugc st dung
nhiéu vi kha ning téng hop nhanh, dé kiém soat kich
thudc hat va chi phi twong d6i thdp. Tuy nhién, cac
cac san pham phu va ton du hoa chat cia phuong
phap nay c6 thé gay doc va anh huong khong t6t dén
mdi trudong. Do vay, cac phuong phap tong hop xanh,
sir dung cac hoat chat c6 trong dich chiét tir tao, vi
khudn, nam, men, thuc vat..., dé tong hop hat nano
bac dugc cho 1a co thé thay the céc phuong phép tong
hop trén vi chi phi thap, than thién v6i moi truong,
khong st dung nguén nang lugng cao, khong st dung
cac hoa chét doc hai va co thé tong hop quy mo 16n
[2-4]. Cac hoat chét c6 trong dich chiét tir thuc vat
thudng chtra cac hop chat polyphenol, alkaloid, axit
béo, protein... déng vai tro 1a chat khir va chét 6n dinh
bao boc cac hat nano bac, ngan khong cho ching két
tu tao thanh hat kich thuéc 16n, lam ting hi¢u qua cta
qua trinh ché tao [3-7].

Trén thé gi6i va trong nude di cé nhiéu cong
trinh nghién ctu st dung dich chiét tr 14 thuc vat dé
tong hop nano bac [3-7]. Trong nudc, cic nhém
nghién ctru da su dung dich chiét tur 1a bang, 14 che, 14
b1, 14 bd ngot... dé tong hop hat nano bac, nhung chua
¢6 cong bd nao sir dung 1a dau tim lam ddi twong
nghién ciru [9, 11]. Trong nghién ciru nay, tac gia st
dung dich chiét tir 14 dau tim Viét Nam dé téng hop
hat nano bac.

Theo mau sic qua dau, ciy dau tdm chia 1am ba
loai chinh bao gdm Morus alba L. (d4u tring), Morus
nigra L. (dau den) va Morus rubra L. (dau do) [12].
Cay dau trang moc chi yéu ¢ Chau A, dic biét ving
DPong Nam A, ¢ qua mau trang hodc xung quanh co
mau do, 14 dung dé nuoi tim. Cay dau den moc chu
yéu & Chau Au, qua c6 mau den va cdy dau dé moc &
Béc My, qua mau do6 tia. Trong 14 dau tim chira cac
hop chét flavon, flavon glycozit, steroit, alkaloit,
carotenoit, axit amin, protein...[6, 12, 13]. Céac hop
chit hitu co nay c6 thé dong vai tro 1a chét khir va
chit 6n dinh trong phan tmg tong hop AgNP tir mudi
bac nitrat. Trong nghién ctru nay, cac déc tinh quang
phé, cAu trtc, hinh dang, kich thudc va phan bd kich
thudc cia hat AgNP dwoc phan tich dé xac dinh diéu
kién tong hop thich hop.

2. Poi twgng va phuong phap nghién ciu
2.1. Déi twong nghién civu

La dau tam thudc giéng dau Ha Bic, dugc thu
hoach ¢ tinh Hung Yén vao thang 8 nam 2017. Bac
nitrat (AgNOs) dugc cung cap bai Cong ty hoa chat
vét tu khoa hoc thiét bi y té T & T, Ha Noi. Dung moéi
str dung trong cac thi nghiém 13 nudc cét hai lan. Cac
thi nghiém va phan tich duogc thyc hién tai Trung tam
thi nghiém Vat liéu Dét may - Da gidy, Trung tdm
Khoa hoc va Cong nghé cao su, Vién Tién tién Khoa

hoc va Céng nghé, PTN Céng nghé loc hoa dau va
xuc tac, Truong Pai hoc Bach khoa Ha No6i, Vién
Han 1am Khoa hoc va Cong Nghé Viét Nam.

2.2. Phuwong phap nghién ciu
a. Phirong phép chiét tach hoat chat tir Ié ddu tam

St dung phuong phap ninh chiét dé chiét tach
hoat chét tir 14 ddu tam. L4 dau tdim duogc rira sach,
sdy kho & 60°C, cat nho thanh nhitng mau kich thude
khodng 5x5 mm va bao quan trong tdi nilon kin. Mau
1a dau tim duoc chiét tach trong nudc cit véi dung ty
1:20 (g 1a kho/ml nude cat), & nhiét d6 soi, trong 10
phit. Sau khi dé ngudi, loc qua ludi dé thu lay dich
chiét. Dich chiét sau do duoc loc tiép 2 1dn bang gidy
loc Whatman #1 dé loai hét chit rén lo Ling trong
dich chiét. Mot phan dich chiét dugc say kho dé phan
tich FT-IR. Phan con lai dung dé tong hop nano bac.

b. Phirong phdp tong hop nano bac

Dé tong hop nano bac, dung dich chiét tir 14 dau
tam dugc pha loang 10 lan trudc khi phan tng véi
dung dich bac nitrat theo cac phuong an thi nghiém
bao gom:

* Phirong dn 1 - ¢6 dinh thoi gian phan iing: Lay 10
ml dich chiét da pha loang cho phan tng véi 5, 25,
50 va 75 pul AgNO; 1M ¢ nhiét d¢ phong (25°C),
trong thoi gian 6 gio.

* Phurong dn 2 - ¢6 dinh nong dg AgNO3: Lay 10 ml
dich chiét da pha lodng cho phan umg vdi 50 ul
AgNOs3 1M 6 nhiét do phong, trong thoi gian 1, 2,
4, 6, va 24 gio.

Sau khi hét thoi gian phan mg, cac mau ngay
lap tie duoc ly tAm va siéu 4m hai lan dé loai bo cac
chat phan tng con du va thu dugc AgNP. Diéu kién
ly tim bao gém tdc d6 15000 vong/phut, trong thoi
gian 30 phat, & nhiét d6 5°C, trén may ly tdm
R112805 Tomy MX-305, Nhat Ban. Diéu kién siéu
am & tin s6 37 kHz, nhiét d6 phong, thoi gian 30 phut
trén may siéu am UT-106H cua hang Sharp, Nhat
Ban.

La twoi MAu khd

B¢ gia nhiét Bi rin

Ly tam ; +AgNO; loang
v
Siéu am Phan img a

AgNP AgNP-DDT Dich chiét

Hinh 1. So d6 quy trinh chiét tach hop chét trong 1
dau tam va tong hgp nano bac.
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So dd quy trinh chiét tach cac hoat chat trong 14
dau tam va tong hop nano bac dugc trinh bay trong
Hinh 1.

¢. Phuong phap phan tich

Khao sat va tim diéu kién tong hop nano bac
thich hop sir dung phuong phap do phd hap thy phan
tor UV-Vis trén thiét bj do UV 1800 cia hing
Shimadzu.

Dung kinh hién vi dién tir truyén qua d6 phan
giai cao (HR-TEM) dé phan tich dic tinh k¥ thuat cua
hat nano bac bao g6m hinh dang, kich thuéc va sy
phan bé kich thudc hat.

Su dung phuong phap phén tich nhiét trong
lugng TGA dé xac dinh hi€u suat cta qua trinh tong
hop nano bac theo cong thire (1):

0
H:M&NR % 100%
my,

(1
trong do:

Magnp = (Mg — my)
mag = 103 X ngg X Mag = 10% x Cy X V X My
%mra: % khoi lugng nano bac theo TGA, %
magne: Lurong nano bac téng hop dugc, mg
m¢: Khéi luong 6ng ly tim, mg
my: Khéi lwong ng ly tim chira AgNP, mg

mag: Luong bac trong dung dich trudc phan
ung, mg

Mag: Khéi lwgng phan tir bac, g/mol

Cu: Nong d6 dung dich AgNOs, M

Nag! S6 mol bac trong dung dich téng hop, mol
V: Thé tich dung dich phan tng, lit

Str dung phuong phap phan tich FT-IR trén may
FT-IR 6700 RX Raman Module ThermoNicolet-
ThermoElectro dé xac dinh cac nhém chirc ¢6 trong
dich chiét 14 dau tam.

3. Két qua va thio luin

3.1. Sw bién d@éi mau ciia dung dich trong qud trinh
tong hop nano bac

Mau séic cua dung dich trong qua trinh tong hop
AgNP thay d6i 16 rang qua mdi cong doan xir ly,
duoc trinh bay trén Hinh 2.

Dung dich chiét 14 ddu tim c6 mau vang nhat
phan tmg vé6i dung dich bac nitrat khéng mau chuyén
thanh mau vang nau sau mét thoi gian phan tng. Sau
thoi gian phan ung nghién ciru két thuc, tién hanh ly
tdm va rung siéu 4m nhiéu lan dé loai bo cac chat
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phan g con du. Khi ly tam, cac hat nano bac cé ty
trong 16n ling xubng dudi 6ng ly tim, phan dung dich
¢6 mau vang nhat. Loai bd phén dung dich nay va bd
sung lwong nudc cit trong Gmg, rung siéu 4m dé phan
tan phan rin chira AgNP két tu, dung dich c6 mau
nau sam. Tiép tuc lap lai qua trinh ly tAm va rung siéu
am cho dén khi phan dung dich sau ly tim trong suét,
khong mau. Trong nghién ctru nay, qua trinh ly tdm
va rung siéu am hai lan 1a dat yéu ciu. Dé chimg
minh dung dich chita AgNP va khong chira cac chat
phan tng du, phuong phap do phd hép thu phéan tur
duoc thuc hién.

DDT AgNP-DDT
[ ] - [} = ’ .

Pha loang AgNO;
10 lan

Hinh 2. Sy bién d6i mau séc cua dung dich trong quéa
trinh tong hgp nano bac.

3.2. Phé hép thu phén tir UV-Vis

Phé hép thy phan tr UV-Vis cta dich chiét tir 14
dau tim (DDT), dung dich sau phan ung chua lam
sach voi diéu kién ndng do AgNO; ban dau 5,0 mM
va thoi gian phan ung 6 gio va (AgNP-DDT), va
dung dich nano bac da tinh ché (AgNP) duoc biéu
dién trén Hinh 3.

1,24

AgNP
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Hinh 3. Phd UV-Vis cua dich chiét tir 14 dau tim
(DDT), dung dich sau phan ung chua lam sach
(AgNP-DDT) va dung dich nano bac da tinh ché
(AgNP).

Ta thdy phd hip thu phan tir UV-Vis cia dich
chiét tir 14 dau tim khong xudt hién peak nao trong
khoang budc song 400-700 nm, trong khi dung dich
AgNP-DDT xuét hién peak tai buéc séong 430 nm.
Sau khi loai bo cac chat phan tmg con du trong dung
dich AgNP-DDT béng qua trinh ly tim va rung siéu
am, peak cua dung dich AgNP di tinh ché tré nén r&
rang véi dinh nhon hon. Theo céc tai lidu di cong bd
khi nghién ctru vé tong hop AgNP, peak xuét hién tai
budc song 430 nm 1a sy cong hudng bé mit plasmon
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ciia cac hat nano bac hinh cdu, c6 kich thudc trong
khoang 20-40 nm [8]. Pinh hap thu cyc dai trong pho
UV-Vis cang nhon thi sy phan bé kich thudc hat cang
tap trung, tirc 1a cac hat AgNP cang dong déu vé kich
thudc. D& minh ching cho nhan dinh nay, phuong
phap do HR-TEM duogc thyc hién tiép theo voi mau
AgNP di tinh ché s& cho biét hinh dang va kich thudc
ctia cac hat AgNP duoc tong hop bang dich chiét tir 1a
dau tam.

3.3. Phén tich TEM

Két qua chup HR-TEM cta mau AgNP dugc
téng hop dugc ¢ diéu kién nong do AgNOs; 5,0 mM
va thoi gian phan tmg 6 gid, da tinh ché duoc trinh
bay trén hinh 4. Ta thdy cac hat AgNP déu c6 dang
hinh cau véi duong kinh hat dao dong trong khoang
tuong dbi hep 20-35 nm. Két qua nay phu hop véi
nhan dinh trong phan tich UV-Vis va véi cac cong bd
trude day [6, 8]. Nhu vay, cac hop chét hiru co co
trong dich chiét tir 1a dau tam khong nhitng déng vai
tro chat khir trong phan tng tong hop AgNP ma con
dong vai tro 1a chét én dinh, ngan can su Kkét tu cua
cac hat AgNP. Néu khong co chét 6n dinh, cac hat
AgNP ning luong cao c¢6 xu hudng két tu véi nhau dé
hinh thanh cic hat c¢o6 kich thudc 16n, nang lugng
thip, 6n dinh hon. Quan sat anh véi d6 phong dai 16n
x400.000 1an (hinh 4b) va x800.000 lan (hinh 4c) cho
thdy rd cdu trac cac 16p mang tinh thé ddc trung cua
kim loai. Trong mot hat AgNP, cac 16p mang tinh thé
nay c¢6 dinh hudng khac nhau ching t6 AgNP tong
hop duoc c6 cu trac da tinh thé [8].

5

Hinh 4. Anh HR-TEM ciia AgNP véi do phong dai
(a) x80.000 Ian, (b) x400.000 1an va (c) x800.000 1an.
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3.4. Anh hwéng ciia cdc diéu kién phan trng

Anh huéng cua ndng d6 mudi AgNO; trong
dung dich phan tmg ban dau va cua thoi gian phan
mg dén qua trinh tong hop AgNP dugc nghién ctru
thong qua phd hip thu UV-Vis ciia dung dich AgNP
sau tinh ché. Két qua duoc trinh bay trén hinh 5.
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Hinh 5. (a) Pho UV-Vis cia AgNP thu dugc sau cac

thoi gian phan tmg khac nhau; (b) Phd UV-Vis cua

AgNP thu dugc véi cac nong dd AgNO; khac nhau.

Ph6 UV-Vis ciia AgNP duoc téng hop v6i ndng
d6 AgNOs 5,0 mM, thoi gian phan ing lan luot 1a 1,
2, 4, 6 va 24 gio, trinh bay trén hinh 5a, cho thdy gia
tri hip thu cyc dai ting dan khi kéo dai thoi gian phan
ng, tirc 1a lugng AgNP tao thanh ting dan. Tuy
nhién sau 4 gio phan ing, sy tang gia tri hép thu cuc
dai c6 xu huong cham lai. Mat khac, cang kéo dai
thoi gian phan tmg thi budc song tai dinh hap thu cuc
dai (Amax) cling ting dan. Budc song ting duoc giai
thich la do kich thudc hat AgNP tang 1én [8]. Day 1a
diéu khong mong mudn khi sir dung AgNP nhu la
chat khang khuan. Thuc nghiém cho thiy, dung dich
AgNP duge tong hop trong 24 gio, di tinh ché, co
hién tugng ling khi lwu trit trong vai ngay. Hién
tuong nay c6 thé dwoc giai thich do kich thudc hat
AgNP 16n hon 1am giam sy 6n dinh ciia hé phén tan,
cac hat AgNP dé ling hon.

~ Hinh 5b bicu dién pho UV-Vis ctia AgNP dugc
tong hop trong 6 gid voi cac nong do AgNO; ban dau
lan Iugt 12 0,5; 2,5; 5,0 va 7,5 mM. Ta thay gia tri
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hép thu cyc dai ting dan theo su tang cua n6ng do
dung dich AgNO; phan ung, chig to luong AgNP
hinh thanh ting. Tuy nhién, gia tri hip thu cuc dai
tang khong dang ké khi ndng d6 AgNO; ting tir 5,0
mM [én 7,5 mM, cho the‘iy lwong chét khur co trong
dung dich phan tung chi du phan tng véi AgNO;
ndng d6 5,0 mM. Ngoai ra, khi ting ndng d6 AgNO;
1én 7,5 mM s& lam kich thudc hat AgNP tang 1én, thé
hién qua sy ting cua budc song hép thu cuc dai Amax.

Qua céac phan tich trén, tac gia chon diéu kién
téng hop AgNP bang dich chiét tir 14 dau tim 1a &
nhiét do phong, ndng d6 AgNO; 5,0 mM va thoi gian
phan ung 6 gio.

3.5. Phin tich TGA/DTA va hi¢u sudt tong hop
nano bac

Dé xéac dinh hiéu suit qua trinh tong hgp AgNP
tai diéu kién phan Gng da chon lya, tac gia st dung
phuong phap phan tich nhiét trong luong (TGA) va
phan tich nhiét vi sai (DTA), hinh 6. Quan sat sy
giam khdi lugng mau theo nhiét do thiéu két trén
duong TGA (hinh 6a) cho thiy su giam khéi luong
trude 200°C 1a do sy hoa hoi ciia nude, trong khoang
200-500°C c¢6 thé 1a do sw phan hiy cac chit phan
g con du, va trén 500°C c6 thé 1a do sy bdc bay
ctia AgNP. Theo céc tai lidu da cong bd, hat AgNP ¢
nhiét d6 nong chay khoang 200°C va bit dau bdc bay
0 khoang 600°C [14]. BPuong phén tich nhiét vi sai
DTA (hinh 6b) cho thdy c6 su thay dbi 16n vé su
giam khéi luong tai 570,7°C twong Ung v&i gia tri
TGA 1a 88%. Do d6, hi¢u suit qua trinh tong hop
AgNP duogc tinh theo cong thuce (1) 1a 78,22 %.

%0 20 E o =0 oo 0 o

Hinh 6. Phan tich nhi¢t TGA/DTA cta AgNP: (a)
duong TGA va (b) DTA.

3.6. Phéin tich FT-IR va dé xuit co ché phén iing

Nhur d3 trinh bay trong phén téng quan, trong 14
dau tam chira nhiéu hop chat hitu co c6 thé dong vai
tro 1a chét khir va chit 6n dinh trong phan tng tong
hop AgNP tir mudi bac nitrat. Trong d6 cac hop chat
httu co chira cac nhém chic amin, cacboxyl,
cacbonyl, hydroxyl c6 tac dung khir ion bac cé trong
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dung dich bac nitrat vé dang nano bac. Cac hop chit
steroit, carotenoit... dong vai trd nhu chat 6n dinh
AgNP do c6 cau tao nhu chat hoat dong bé mit.

Phuong phap phan tich FT-IR véi mau dich
chiét tir 14 dau tam cho biét cac nhém chic cia cac
chat co trong dung dich. Phd FT-IR cua dich chiét 14
dau tam trong nghién ciru nay dugc trinh bay trén
hinh 7. Quan sat phd cho thdy sy xuét hién cua cac
peak tai sO song 3448.8 cm! dic trung cho cac nhom
chirc hydroxyl (OH) va amin (N-H); tai 2971,0 cm™
dac trung cho nhom ankyl (C-H) trong mach
hydrocacbon; tai 1636,0 cm™ dac trung cho lién Kkét
cacbonyl (C=0) trong nhém chirc este hodc xeton.
Céc peak tai sb song 1385 cm! va 1077,9 em’! tuong
mg véi cac lién két C-O va C-N trong cic nhom
peptit, axit amin... Diéu nay phu hogp véi cac tai liéu
da cong bd vé phan tich FTIR cua dich chiét tir 14 dau
tam [3].
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Hinh 7. Phé FT-IR ctia dich chiét 14 dau tam.

Nhu vay, trong dich chiét 14 dau tim thudc
gidng dau Ha Bic, dung trong nghién ctru nay, chira
cac hop chét ¢6 cac nhom chire co thé dong vai tro 1a
chat khir va chat 6n dinh trong phan tmg tong hop
AgNP. Dya trén cac nghién ciru da cong bd, tic gia
dé xuat co ché phan tng tong hop AgNP bang dich
chiét tir 14 dau tdm, hinh 8 [2-6].
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Hinh 8. Co ché phan tmg tong hop nano bac.

Ban chat co ché tong hgp AgNP 1 phan tng oxi
héa khir cua cac ion bac trong dung dich bac nitrat
(dong vai trd chat oxi hoa) véi cac hop chit trong
dich chiét 14 dau tim (dong vai tro chit khir). Co ché
ciia phan ung nay gém qua trinh nhéan electron cia
céc ion bac dé trd thanh nguyén tir bac va qué trinh
nhudng electron ciia cac chat khir trong dich chiét.
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Céc nguyén tir bac sinh ra lién két v6i nhau tao nén
cac hat nhan, tim mam két tinh, dé phat trién thanh
cac hat nano bac. Do sb luong 16n cac chét khir trong
hén hop phan tmg va sy lién két linh dong ctia ching
v6i cac mam tinh thé bac din dén sy phat trién dang
huéng va hinh thanh cac hat AgNP c6 dang hinh cau
6n dinh. Nhu vay, cac hop chat trong dich chiét 1a
dau tam vira 1a chat khir, dong thoi 1a chat on dinh dé
han ché su phat trién cua hat nano bac va ngan can sy
két tu cua chung tao ra cac hat kich thudc 16n, lam
giam sy 6n dinh cta hé phéan tan va anh huong khong
t6t t6i kha ning khang khuén cua AgNP.

4. Két luan

Trong bai bao nay, nano bac da duoc tong hop
tir mudi bac nitrat v6i tac nhan khir 13 cac hop chét co
trong dich chiét tir 14 dau tim Viét Nam. Piéu kién
phan tng thich hop dé tong hogp nano bac bao gom:
dung ty chiét 14 dau tim 1:20 va dich chiét sau do
dugc pha lodng 10 lan, nong do bac nitrat trong dung
dich phan tng ban dau 5,0 mM, thoi gian 6 gio, &
nhi¢t d6 phong (25°C) va trong mdi trudng trung
tinh. Cac két qua phan tich cho thiy hat nano bac
téng hop dugc c¢6 dang hinh ciu, duong kinh hat
khoang 20-35 nm va phan bd kich thudc hat trong
khoang hep. Hiéu suat ctia qué trinh tong hop nano
bac dat 78,22% va co ché phan tng da dugc dé xuit.
Nano bac tong hop trong nghién ctru nay s& tiép tuc
dugc nghién ctru kha niang khang khuan va tmg dung
trén mot sd vat liéu dét trong cic nghién ciu tiép
theo.

Loi cam on

Nhoém tac gid cam on Trung tam thi nghiém Vit
liéu Dét may - Da gidy, Trung tim Khoa hoc va Cong
nghé cao su, Vién Tién tién Khoa hoc va Cong nghé,
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