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TOM TAT

Hién nay, cac hat nano kim loai dugc téng hop tir cac kim loai co nhiéu ung dung. Hat nano déng 1a loai
hat nano kha phd bién vai gia thanh ré va c6 day di cac tinh chat vu viét nhu tinh chét quang, dién, tir, co,
tinh xtc tac. Trong nghién ctru nay, cac hat nano ddng duoc tao thanh theo phuong phép khtr hod tir dung
dich Cu2+ véi chét khu la cac chét hitu co chiét tir thanh phén thién nhién, cu thé 1a vo trai chudi hot.
Nghién ctru da chi ra ring dich chiét tir vo chudi hot twoi c6 hiéu qua dbi véi qua trinh tao nano ddng trong
dung dich. Cac diéu kién n6ng d6 Cu(NO3)2 0,5mM, thoi gian 30 phut, pH = 8 thuén lgi cho qua trinh tao
nano ddng. Hat nano ddng thu dwoc co kich thude 4 - 5 nm va én dinh trong vong 7 ngay. Nano ddng trong
dung dich c6 kha nang khang ndm t5t (co thé khang dén thoi gian it hon 96h trong diéu kién tu nhién).

Tir khod: Nano dong; chudi hot; khang ndm.

1. Pit van dé

Hién nay, cong ngh¢ nano rat phat trién boi déc tinh kich thudc hat nhd ¢& nano ¢6 thé thim nhép vao
phin tir vat chét va dugc tng dung trong nhléu linh vire. V& ban chit, cac hat ¢6 kich thudce nano tao dién
tich bé mit tiép xtc 16n, kha ning bam dinh t&t va dugce su dung trong nhiéu linh vyc khéc nhau nhu y té,
mbi truedng, my phim, xic tac... Vi nhidu wu diém ndi trdi, cong nghé san xudt cac vat lidu co kich thude
nano khong ngimg phat trién.

Trong cong nghé nano, cac hat nano kim loai c6 tinh chét dic biét va ¢ nhidu ung dung quan trong. Hat
nano trén co s& dong 14 dang hat nano ¢ nhiéu tng dung trong cong nghiép, dic biét trong linh vuc dién,
dién tir va xic tac, moi tredong. V& co ban, nano dong duge téng hop theo nhidu phuong phap khac nhau
nhu [1,2,5]: phan huy nhiét, nhiét vi song, birc xa, ky thudt vi nhil, ky thuét siéu t6i han, phuong phép

polyol, phuong phap khtr nhiét va khir bing séng siéu am. Trong nghién ctru ndy, nano ddng duge tong hop
theo phuong phap polyol khir hod thong qua dung dich chiét tir vo chubi hot. Polyol 14 loai hop chét co mat
kha nhiéu trong thanh phin vo, 14 ciia mot $0 loai céy trong thién nhién nhu chudi, hat diéu, bang [3].. - Ban
than hop chét polyol c6 tinh khang khuén t6t va ciing 1a chat khir hiu qua dé chuyen céc ion kim loai vé
dang kim loai. Mot s nghién ciru cho thiy trong thanh phén vo6 va hat cia qua chudi hét cé chira ham lwong
céc chét polyol cao [4,5,6], rét hiéu qua cho viéc su dung nhu mot tac nhan khir tu nhién, than thién voi
moi truong.

Trén co s& dic tinh (g dung rong rdi clia nano ddng va gia tri kinh t& ¢6 thé mang lai, di theo xu thé
nghién citu sit dung cac hop chét thién nhién, than thién véi méi truong, nghién ctru nay tap trung vao viée
tim diéu kién thuan loi trong quy trinh tao nano df)ng ttr dich chiét vo chudi hot.

2. Nguyén liéu va phuwong phap nghién ciru
2.1. Nguyeén li¢u

Trong nghién ctru ndy, nano ddng dugc tong hop tr Cu(NOs), va mot s6 hod chit trong qua trinh tao
dich chiét nhu C;HsOH 96%, NH3, NaOH. V¢ trai chudi hot dugce thu mua tai thi xa Ba DPon, tinh Quéang
Binh.

*Tac gia lién hé
Email: tongthithanhhuong@humg.edu.vn
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2.2. Chiét dich chuéi hjt

V6 trai chudi hot duoc 1am sach, cit nho, dé rao hodc siy kho; sau do chiét bang dung dich etanol 96%
theo ty 1¢ xac dinh & diéu kién 40°C trong thoi gian 60 phut. Dich chiét duoc bao quan trong ti lanh, tranh
qua trinh 1én men lam thay ddi thanh ph?ln dich chiét. Quy trinh chiét dich tir v6 trai chudi hot thuc hién
theo so dd Hinh 1.

VO TRAI CHUOI HQT I

- Rz’qasgch
- Cat nho

NGUYEN LIEU VO
TRAI CHUOI HOT THO

Sdy T = 70°C
Thoi gian: 24 gio
Chiét bang Etanol 96% NGU\{F:N IjIEU Vf")
Thoi gian: 60 phut CHUOI HOT KHO

Nhiét dg: 40°C Chiét bing Etanol 96%

Thoi gian: 60 phut
Nhiét do: 40°C

N Y
DICH CHIET TU VO DICH CHIET TU VO
TRAI CHUOI HQT TUOI TRAI CHUOI HOT KHO

Hinh 1. So do qua trinh chiét dich tir vo trdi chudi hjt

2.3. Tao nano déng bang dich chiét tir vé chudi hét.

Dung dich Cu(NO;)z o cac néng d06 duogc hoa vao 2 loai dich qhiét tlr vo trai chudi hot twoi va kho theo
ty 1& thanh phan xac dinh. Nong d¢ dung dich Cu(NO3), thay doi: 0,3mM, 07,4mM, 0,5 mM va 0,6 mM.
Cac thi nghiém duoc thuc hién ¢ cac gia tri pH 7, 8, 10 va 12; thoi gian thay d6i: 15 phut, 30 phut, 60 phit,
120 phut.
2.4. Phuwong phap phén tich dac trung san phffm

Phuong phéap phan tich FT-IR dugc thuc hién trén may FTIR-6600 Shimadzu, Pai hoc Khoa hoc Tu
nhién.

Mat d¢ quang dugc xac dinh trén may UV-VIS 2600 Shimadzu tai phong thi nghiém Vién Vit ly, Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam;

Phuong phap kinh hién vi dién tir truyeén qua (TEM) dugc thyc hién trén may EM 1010 - Jeol voi hi¢u
dién the 100 kV cta Vién V¢ sinh Dich t€ Trung wong.
3. Két qua va thao luin
3.1. Dich chiét vé trai chudi hjt

Dich chiét vo tréi chui hot theo 2 ngudn nguyén liéu ban dau déu c6 chira thanh phan polyphenol. Két
qua nay cling c6 thé nhan thay tir két qua phan tich FT-IR (Hinh 2)

.

— e e

Hinh 2. Két qua phan tich phd FT-IR mu dich chiét vé chudi hét (a): khé; (b): twoi
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Phé FT-IR cho thdy cac tin hiéu hdp thy g vdi cac s6 song 3427 - 3354 cm™ (dic trung dao dong hoa
tri cia nhom - OH), 2131 - 2127 cm™! (d3c trung cho dao dong hoa tri cia C = C trong nhém -C =
CH/amino axit), 1656 - 1647 cm™' (dic trung cho dao dong hoa tri cia C=0 trong nhom carboxyl), 1280 -
1274 cm! (d3c trung cho dao dong hoa tri ctia C-O-C trong ete). Cac nhém chire nay 1a nhitng nhom dic
trung trong cac hop chét polyphenol, flavonoid, alkaloid. Theo céc tai liéu cong bé truée ddy, nhimg hop
chat nay c6 vai tro 1a chit khir hiéu qua Cu®* thanh Cu® [4,5].

3.2. Anh hwéng ciia logi dich chiét tiv vé trdi chudi hot

Hai dich chiét tir vo trai chudi hot (dich chiét tir vo trai tuoi va dich chiét tir vo trai kho) dwoc danh gia
kha ning tao nano dong tir Cu(NOs),. Két qua do d6 hip thu quang cua dung dich sau khi xir Iy Cu(NO3),
béng hai loai dung dich chiét dugc dua ra trén Hinh 3.

1.2@ ~—Dich kho

—Dijch tuoi

Mit do quang, Abs

o

g

3
O

o
@
=

0.58
0.4
5508 5758 600 6250 6502 6752 7008
Budc séng,nm
Hinh 3. Bg hap thu quang cua nano dong trong dung dich svr dung dich chiét vo trai chuoi hot
(a): kho, (b): tuoi

Két quéa phan tich phé UV-VIS cho théy xuat hién dinh cuc dai héip thu déc ctua dung dich chtra nano
ddng tir 2 dich chiét (587 nm véi quy trinh st dung dich chiét tir vo trai chudi hot twoi va 586 nm véi dich
chiét tir vo trai chudi hot kho). Tuy nhién, diém khac nhau co ban 1a dich chiét tir vo chudi hot tuoi cho san
pham c6 mat do quang (1,16 Abs) 16n hon sén pham nano tir dich vé chudi hot kho (0,81 Abs). Diéu nay
1a do trong qua trinh sy, so ché v6 chudi hot, mot sb thanh phin hitu co trong v6 chudi bi phan huy. Chinh
didu nay 1am thay d6i ham legng chét khir polyphenol trong vé chubi, giam hiéu qua hinh thanh nano ddng
trong dung dich. Dich chiét tir v6 trai chudi hot tuoi dwoc st dung cho cic nghién ctru tiép theo.

3.3. Anh hwéng ciia nong dp dung dich Cu(NO3)2 dén kha ning tgo nano dong trong dung dich

Nbng d6 ciia dung dich Cu(NOs), ¢6 anh huwdng rd rét dén kha ning tao nano ddng trong dich chiét vo
trai chudi hot. Két qua phan tich anh huoéng ciia dung dich ddng véi cac ndng do 0,3 - 0,6 mM dén sy tao
thanh nano dong trong dung dich thé hién qua két qua do do hip thu quang cac mau san phdm (Hinh 4).

1.2 04mM  ——0.6mM

(©)

Mit d9 quang, Abs

550 575 600 625 650 675 700
Bude séng,nm

Hinh 4. B$ hdp thu quang ciia dung dich nano dong img véi nguon Cu(NO3); 6 cdc nong dé
(a): 0,3 mM; (b): 0,4 mM; (c): 0,5 mM; (a): 0,6 mM

Két qué phan tich phd UV-VIS dung dich ngudn Cu(NOs), & ndng d6 0,5 va 0,6 mM déu xuét hién cuc

dai hép thu dac trung cua dung dich chira nano déng (584 nm va '588 nm tuong Ung). Tuy nhién véi dung
dich Cu(NOs3), 0,3mM va 0,4 mM, khong quan sat rd cuc dai hap thu nay. Mat khac, mat d6 quang cho
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thdy 2 miu ting vai nbng d6 Cu(NO3), 0,3mM va 0,4 mM c6 mét do quang rét thip (0,28 Abs va 0,23 Abs).
Trong khi do, san pham tmg v6i Cu(NOs); 0,5mM c6 mét do quang 1,16 Abs, 16n hon dang ké so véi méu
san phdm ting v&i nong do va Cu(NOs), 0,6 mM c6 mat do quang 0,93 Abs Nhu vay, véinong dg Cu(NO3),
0,5mM da du cung cép lugng Cu?* cho tuong tac khir cua dich chiét trong didu kién thyc nghiém tai phong
thi nghiém. Két qua khéo sat thoi gian bén hoa hat nano cho thiy dung dich keo chita nano déng tmg voi
Cu(NOs), 0,5mM c6 d6 bén 6n dinh hat nano trong vong 7 ngay.

3.4. Anh huwéng ciia thoi gian dén khd ning tao nano dong trong dung dich

Thoi gian 1d mét trong nhimg yéu t6 thyc nghiém anh huéng dén kha ning tao hat nano déng trong dung
dich. Thuc nghiém khao sat khoang thoi gian thay déi tir 30 - 120 phut v6i mau ngudn 1a Cu(NO3), 0,5mM,
dich chiét tir vo trai chudi twoi. Két qua danh gia anh huéng cta thoi gian dén su tao thanh nano ddng trong
dung dich thé hién qua két qua do do hip thu quang cac miu san phim (Hinh 5).

1.40

1.2

"
B

(b)

(©)
068 M\\M

0.47 (@)

Mt ouang Absa
o
&
8

UIZE;SOB‘ 5758 6008 6250 6502 6756 7008
BuécBong,nmi
Hinh 5. B$ hdp thu quang ciia dung dich nano dong vmg véi thoi gian thuce hién
(a): 15 phut; (b): 30 phut; (c): 60 phut; (d): 120 phut

Két qua phan tich UV-VIS cho thay thoi gian 15 phat chua da dé thanh phan polyphenol tham gia qua
trinh khtr Cu?* tir dung dich Cu(NO3), thanh Cu, cyc dai hap thu hdu nhu khong thay xudt hién. Khi thoi
gian thyc hién tir 30 phut kéo dai dén 120 phut, cyc dai hép thu dic trung cho nano ddng trong dung dich
xuét hién & 584 nm, 582 nm va 581 nm trong tng. Bén canh do, so sanh mit do quang cho thdy & thoi gian
30 phat, gia tri nay la 16n nhéit. Gi4 tri mat do quang cua méu tng véi thoi gian 30 phat 14 16n nhét (1,16
Abs); cic miu co thoi gian thyuc hién dai hon, gia trj mat quang giam déan, cu thé tmg v&i 60 phat (0,82
Abs), 120 phut (0,70 Abs). Nhur vay thoi gian thyc nghiém 30 phiit du dé hinh thanh nano ddng trong dung
dich.

3.5. Anh hwéng ciia pH méi trwong dén khd ning tao nano dong trong dung dich

Gid tri pH méi trudng 1a mot trong nhimng yéu tb thue nghiém tac dong truc tiép dén kha ning tao nano
ddng trong dung dich. Thuc nghiém khao sat pH thay dbi tir 7 -12 phut v6i mau ngudn la Cu(NOs)20,5mM,
dich chiét tir vo trai chudi tuoi, thoi gian thyc hién 30 phut. Két qua danh gia anh huong cua pH dén sy tao
thanh nano dong trong dung dich thé hién qua két qua do do hip thu quang cac mau san phim (Hinh 6).

——pH=7 —pH=38

pH=10 —pH=12

Mat dp quang, Abs

o 575 600 625 650 675 700
Burée séng, nm

Hinh 6. B$ hdp thy quang ciia dung dich nano déng vmg véi gid tri pH
(a): pH=7; (b): pH=38, (¢c): pH =10, (d): pH =1
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Két qua phan tich cho thdy & pH = 7 va pH = 8 xuit hién cuc dai hép thu rd rang dic trung cho nano
ddng trong dung dich (584 va 587 nm tuong tmg). M4t d quang thu dwoc tir sin pham thyc hién & pH =8
(1,17 Abs) cao hon so véi thuc hién & cac gia tri pH khac (pH = 7: 0,81 Abs, pH = 10: 0,46 Abs, pH = 12:
0,33 Abs). Didu nay c6 thé 1 do pH cao, qua trinh tao phirc ddng din ra manh, canh tranh vé6i viéc hinh
thanh ddng nano. Do véy, gia tri pH = 8 hoan toan phii hop voi qua trinh tao nano dong trong dich chiét tir
vé chubi hot tuoi.

3.6. Tinh chit sin phdm nano dong trong dung dich

San pham nano déng tir nguén Cu(NOs); 0,5mM trong dich chiét vo chudi hot twoi, thoi gian 30 phit &
pH = 8 c6 két qua xac dinh mat dd quang thé hién trén Hinh 6b; két qua chup TEM dugc thé hién trén Hinh
7.

Hinh 7. Hinh énh TEM mau nano déng thu d"wac trong diéu kién thuc hién:
dung dich Cu(NO3); 0,5mM trong dich chiét vé chuoi hot tuoi, thoi gian 30 phut o pH = 8

Két qua anh TEM cho théy mau nano d{‘ing thu duoc c6 cac hat kich thude 4 - 5 nm. Thoi gian én dinh
nano ddng trong dung dich trong vong 7 ngay.

Mau nano df)ng trong dung dich thu dugc ¢ trén dd dugc khao sat tinh khang Kkhuén, kha nang chéng
nim méc trén hd tinh bot. Cac méau tinh bot hd hoa dwoc phun nano ddng voi ham lugng khac nhau (Bang
1), theo d&i thoi gian hoat déng tir 0 - 96h. Két qua thé hién trén Hinh 8.

Bdng 1. Mdu thir khéng khudn véi véi nong do dung dich nano dong twong irmg

MAu 1 2 3 4 5 6 7 8
Luong nano dong, ppm 0 30 15 7,5 6 5 43 3,7

Hinh 8. Két qud xdc dinh khd ning khang ndm trén mau hé tinh bét dwoe phun nano dong dung dich ¢
ham lwong khdc nhau trong khoang thoi gian (a): 24h; (b): 48h; (c): 96h

Két qua khao sat cho thiy 0 24h, mau sb (1) khong phun nano ddng da xut hién ndm mdc vang trén
dién rong; cac mau khac it xudt hién; riéng miu sé (2) dugc phun nano dong v6i ham luong 30ppm khong
co dau hiéu cta nam mdbe. O 48h, khi quan sat bang mit thuong co thé thay luong ndm moc day dan trén
cac mau trir méu s6 2. Cudi cung, & 96h, cac miu déu c6 ndm mébc diy 1én. MAu s 2 bit ddu xuit hién
nim mdc.
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4. Két luin

Béng quy trinh chiét véi dung méi etanol, da thu duge dich chiét tir vo chudi hot. Qua danh gia so b,
trong thanh phan dich chiét c6 sw xuét hién ctia cac nhom -OH. Pay chinh 1 nhiing nhém chirc trong thanh
phén céc polyphenol. Chinh loai hop chit hitu co nay giit vai trd quan trong dé chuyén Cu?* thanh Cu trong
dung dich. Trong qua trinh tao nano ddng dung dich, dich chiét tir vo chudi hot tuoi c¢6 hiéu qua hon ca.
Qué trinh thyc nghiém cho thiy diu kién | dung dich Cu(NOs), trong dich chiét vo chudi hot twoi, thoi gian
thue hién 30 phat, pH = 8 ¢6 hiéu qua nhét dé thu nano dong Cac hat nano ddng trong dung dich thu duoc
co ban ¢ dang cdu, kich thuge 0,4 - 0,5 nm. Hat nano dong én dinh kich thudc trong vong 7 ngay. Pac
tinh cac hat nano df”)ng c6 tinh khang khuén, khang ndm tbt. Do vy c6 thé phat trién nghién ctru trong linh
vyc bao quan ndng san, thuc phim.

Loi cam on

Nghién ctru dugc thyc hién tai phong thi nghiém Bé mén Loc - Hoa du (Trudng Dai hoc M6 - Dia chit)
va phong thi nghiém Vién Véat 1y, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Nhom nghién ctru chan
thanh cam on céc don vi va ca nhan da h trg qua trinh nghién ciu.
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ABSTRACT

Synthesis of Copper Nanoparticles from Cu(NOs)2 Solvent base on
Extracted Solution from Musa Balbisiana
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Currently, metal nanoparticles were synthesized from metal ion and they have many applications. Copper
nanoparticles are quite popular nanoparticles with low cost and lots of preeminent properties such as optical,
electrical, magnetic, mechanical, and catalytic properties. In this study, copper nanoparticles are
synthesized through the reduction method from Cu?' solution, using extracted solution from musa
balbisiana. This research has shown that extracted solution from fresh balbisiana peel has effective for
creating of copper nanoparticles. The conditions of concentration of Cu(NO3), 0.5mM, time of 30 minutes,
pH = 8 are favorable to forrm the copper nanoparticles. The obtained copper nanoparticles have the size of
4 - 5 nm and stable for 7 days. The copper nanoparticles in solution has good antifungal ability (can be
resistant to less than 96 hours under natural conditions).
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