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TOM TAT: 

Trong nghien cuu, d6ng nano da dugc tong hgp bang phuang phap sir dung chitosan nhu la 
mot chat on dinh va NaBH4 lam chit khir. Sir hinh thanh dong nano dugc xac dinh b^ng mau s5c 
dac trung, ph6 UV-vis va gian d6 nhieu xa tia X (XRD). Hinh thai va kich thuac hat dugc dac 
trung bang phuang phap kinh hien vi dien tu truyen qua (TEM). Ket qua cho thay nong do cua 
chitosan co anh huong den kich thuac hat ciia vat Heu. Cac hat dong nano che tao trong dung 
dich chitosan 2% c6 kich thuac khoang 3,5 nm. Vat lieu thu dugc the hien hoat tinh khang nam 
tot - hieu suat khang nam dat dugc gan nhu 100% a nong do khoang 50 ppm. 

Tij khoa: Dong nano, chitosan, hat nano kim loai, chat on dinh. 

I. Mff dau 

Cong nghe nano la mgt trong nhirng ITnh vuc khoa 
hgc gianh dugc su quan tam nghien cuu trong nhung 
nam gan day. Cac hat kim loai nano sa h&u nhiing 
tinh chat dac biet so vai vat lieu khoi do hieu irng be 
mat gay ra bai kich thuoc nho cua chiing [ 1 ]. Nghien 
ciru tong hgp cac hat nano kim loai vai kich thuac va 
hinh dang khac nhau, nham kham pha cac tinh chat 
cung nhu kha nang ling dung ciia chung trong nhieu 
ITnh vuc nhu: dien tic, quang hgc [2], xiic tac [3, 4] 
va y sinh [2, 5] la rat ckn thiet. Vat lieu nano ciia 
cac kim loai quy nhu bach kim, vang va bac thuang 
dugc img dung kha hieu qua trong cac linh vuc neu 
tren. Tuy nhien, do gia thanh cao nen viec san xuat 
chiing vdi s6 lugng lan, de ling dung rpng rai la kem 
kha thi. Nham giai quyet van de do, dong nano dugc 
xem la lira chgn toi uu do gia thanh re, kha nang dan 
dien, nhiet, quang hgc, hoat tinh xiic tac va khang 
nam tuang doi tot,... So vai cac vat lieu nano kim 
lo î khac, viSc tong hgp dong nano thucmg kho thu 
dugc hieu suat ciing nhu do tinh khiet cao vi be mat 
di bi 0X1 hoa, san pham dl \ln CuO va Cu20 [5]. Vi 
vay, che tao dong nano vai dg tinh khiet cao se lam 
tien de cho viec ling dung trong dien tu, quang hgc, 
xiic tac, y sinh... nhu da neu tren. 

Den nay, dong nano da dugc che tao bang nhieu 
phuang phap khac nhau. nhu: chieu xa chiim dien tu 
[6], khii hoa hgc [3, 7. 8], khir dien hoa, khir bang 
song sieu am,.. Trong do, phuong phap khir hoa 
hgc thuang dugc sir dung kha pho bien do hieu suat 
cao va de thuc hien. Tuy vay, tra ngai ciia phuang 
phap nay la lugng chat khir con du co nguy ca gay 6 
nhi6m moi truang De khac phuc han che do, nhieu 
cong trinh nghien cuu che tao dong nano sir dung 
chat khir than thien vai moi truang da dugc thuc 
hien [5]. Nhiing nghien ciiu nay deu huang den muc 
tieu chung ta tao ra cac hat dong nano co kich thudc 
nho vdi do on dinh cao de khai thac toi da cac img 
dung cua chung. 

Chitosan la mgi polymer sinh hgc, dugc che tao 
tir qua trinh di axetyl hda chitin bang kiem dac. 
Chitosan co uu diem noi bat la phan hiiy sinh hgc, 
khong gay dgc moi trudng, co hoat tinh khang khuan, 
khangn^m, chdng oxi hda,... [3]. Nhirng nghien cim 
gkn day cho thky. chitosan c6 kha nang dn dinh kich 
thudc hat va han ch^ qua trinh oxy hoa [5]. Tuy vay, 
nghien ciru sir dung chitosan lam chat dn djnh trong 
chi tao d6ng nano van cdn it dugc quan tam. 

Trong nghien ciru nay. ddng nano dugc che tao 
bang phuang phap kha dan gian. su dung NaBH4 
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lam chat khir va chitosan nhu la mgt chat on dinh. 
Anh hudng ciia ndng do chitosan den kich thudc hat 
va hoat tinh khang nam cua ddng nano cung da dugc 
kliao sal. 

2. Thirc nghi€m 

2.1. Nguyen lifu, hda chat 
Cac hoa chat CuS04.5H20, ascorbic acid, dugc 

su dung d dang tinh khiet phan tich. NaBH4 la san 
phkm tinh khiet ciia Merck, Due. Chitosan nguyen 
lieu dugc cung cap bdi Cdng ty Co phan Dau tu va 
Cdng nghe Huang Nam, Vung Tau. Nude cat 2 lan 
dugc sir dung cho toan bg thi nghiem. 

2.2. Phieffngphdp 
Hda tan 0,25 gam CuS04.5H20 bang nude cat 

thu dugc 40 mL dung dich CuS04, themlOO mL 
acid acetic 0,IM chiia 1% chitosan theo khdi lugng, 
khuay hdn hgp tren trong vdng 20 phut tren may 
khuay tit gia nhiel. Cho 0,5 mL acid ascorbic 0,5M 
vao hfin hgp phan img, liep tue khuay tir trong 20 
phiit. Nho 0,5 mL NaBH4 0,4M vao hdn hgp, tiep 
tue khuay tir 5 phiit, dung dich chuyen sang mau do 
nau. Sau do, khuay tir 30 phut tiep theo de phan ling 
xay ra hoan loan, thu dugc dung dich dong nano [3]. 
Dung dich dong nano dugc kiem chiing bang cac 
phuang phap phan tich nhu UV - Vis, XRD, TEM. 
Trong qua trinh thi nghiem, chitosan dugc thay ddi 
nong do, tir 0,5% den 5%, de khao sat anh hudng cua 
nong do den hinh thai va kich thudc hat. Mau ddng 
nano sau dd dugc pha loang vdi ndng do khac nhau, 
tir 20 den 100 ppm, de kiem tra kha nang khang nam 
Aspergillus niger 

3. Ket qua v^ thao luan 

3.1. Sir hinh thdnh dung dich keo dong nano 
Hinh 1 the hien su thay ddi mau sac ciia dung 

dich phan img. Trudc phan irng. dung djch co mau 
xanh ducmg, mau dac trung ciia ion Cu2+ (Hinh la). 
Sau phan ling, dung dich chuyen sang mau nau den, 
la mau dac trung ciia dung djch ddng nano (Hinh lb) 
[5]. Mau ciia dung djch ddng nano trong nghien ciiu 
ciia chiing toi nrcmg tu vdi mau ciia Usman \ a cgng 
su Ihu dugc khi che tao dong nano sii dung chitosan 
lam chat on dinh [7]. 

Su hinh thanh ddng nano con dugc the hien bang 
si,r xuat hien dinh hap thu tren phd UV-\is. trong 
khoang budc song tir 500 - 600 nm [I. 8]. Hinh 2 
cho th;n. trudc phan img chira quan sal dugc dinh 
hSp thu d khoang budc sdng tren. Sau phan irng. xuat 
hien hap thu cue dai tai 576 nm - la budc sdng hap 
thu dac trung cua ddng nano [3]. 

Hinh 1: Mdu dung dich trudc phan Cmg (o) 
va sau phdn ting (b) 

Gian dd nhieu \a XRD ciia chitosan va vat lieu 
dong nano dugc th6 hien \kn lugt d Hinh 3a va Hinh 
3b. Hinh 3a cho thay 2 dinh nhieu xa d 26 = 9,26° 
va 26 = 19,82°, day la dinh nhilu xa dac trung cua 
chitosan [3, 5]. Doi vdi gian dd nhieu xa ciia vat lieu 
ddng nano, ngoai 2 dinh nhilu xa ciia chitosan con 
quan sat dugc 3 dinh cd cudng do nhilu xa tuang ddi 
cao, hoan loan triing hgp vdi peak nhieu xa chuan 
cua kim loai ddng tai vj tri 29 = 43,35°; 29 = 50,60° 
va 20 = 74,17° tuang ung vdi cac mat (111); (200) 
va (220) thugc d mang Bravais trong cau tnic lap 
phuang tam dien ciia kim loai ddng [3, 8]. Nhu vay, 
cac bang chirng ve mau sac, phd UV-Vis va gian dd 
nhilu xa XRD d tren cho thay da c6 su hinh thanh 
cac hat ddng nano irong he phan img. 

Hinh 2: Pho UV-vis cua dung djch tn/dc phan 
i^g (a) vd dung dich sau phan t^g (b) 

400 4S0 50O SOO 000 

Buoc song (mn) 
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Hinh 3: Gian do nhiiu xg XRD ctja chitosan (a) vd vgt lieu Cu nano (b) 

Cb)CuNP» 

*tn^miknkmm^n i»i m ^n,^. 
0 10 20 30 40 so 60 70 80 

2 T h e t a 

3.2. Anh hudng cua nong dp chitosan 
Hinh 4 cho thay su thay doi mau sac ciia dung 

djch ddng nano khi tang ndng do chitosan tir 0,5% 
len 5%. Ket qua cho thay, mau cd ndng do 0,5% 
chitosan co mau vang nau, mgt phan da hi keo tu cho 
Idp can d phan day. Dieu nay chirng td ndng do 0,5% 
chitosan la chua dii de dn dinh he keo ddng nano. 
Cac mau con lai cd n6ng do chitosan cao hem tuang 
ddi ben nhiet dgng. 

Phd UV-vis cua cac mau ddng nano trong dung 
dich khi thay ddi ndng do chitosan dugc the hien tren 
Hinh 5. Cd thi nhan thay, khi tang ndng do chitosan, 

Hinh 4: Anh ht/dng ctia nong do chitosan 
den mdu sac cua dung djch dong nano 

Hinh 5: Pho UV - Vis ctia dung djch dong 
nano khi thay doi nong dp chitosan 

.1^. Ml ^\ 
Buoc song(m 

dd hap thu cua dung dich keo ddng nano tang, ddng 
thdi CO su chuyen dich cue dai hap thu ve phia budc 
sdng ngan. Dieu nay cd the la do d ndng do cao ciia 
chitosan, qua trinh on djnh hat mam dien ra nhanh 
han da han ch6 tdc do cua qua irinh phat trien mam. 
Vi vay, hat thu dugc c6 kich ihudc tucmg ddi nhd 
han, dan din cue dai hap thu Idn han. ddng thai cd 
sir chuyin dich cue dai hap thu ve phia budc sdng 
ngSn han. gay ra do hieu ung plasmon khi giam kich 
thudc hat [9]. Ca che on dinh hat nano, han che kha 
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Hinh 6: Anh TIM va gian do phan bo kich thudc hgf dong nano trong dung dich chitosan 
0,S% (a); 1% (b): 2% (<:) va 5% (d) 

70 Kkh I k n ^ : 2 5 1 Z ^ 

I. 
n V, 

Kkh thirirc (nm) 

Kkh thmiK: 3,5 ± OJ 

I. 
^ ' ... 

Kkh rhiTOc (nm) 

Kkhlbudrc: 1 9 * 1 

Kicb ihirAc (nm) 

Kicb thirtir: 3.4 ± 0,5 

I. 
Klcblbtrtyc(Dni) 

nang keo hi da dugc mdt sd tac gia de cap Theo dd. 
gia thiet ve kha nang tao lien k6t phdi tri cua dong 
vdi nhdm amin ciia chitosan dugc nhieu tac gia thira 
nhan [5]. Nhd vao kha nang nay, cac hat ddng nano 
sau khi hinh thanh dugc dn dinh bdi cac chudi phan 
tir chitosan cd khdi lugng phan tir Idn. Tuang tac 
giiia cac phan tii chitosan vdi nude giiip phan tan 
cac hat ddng nano [5]. han che dugc kha nang phat 
trien hat. vi vay ngan chan dugc su keo tu ciia chiing. 

Anh TEM va gian do phan bd kich ihudc hat 
ciia cac mau ddng nano trong dung dich chitosan cd 
nong do khac nhau dugc the hien a Hinh 6. Hinh anh 
cho thay, d nong dg chitosan thap, cac hat thu dugc 
khong dong deu, kich thudc hat tuong ddi Idn. Kich 
thudc hat ciia cac mau dong nano trong dung dich 
chitosan 0,5% va 1% tuang ling lan lugt la 25nm va 
18nm. Khi gia tang nong do chitosan len 2% va 5" o. 
kich thudc hat thu dugc khdng khac biet co > nghTa. 
cac hat thu dugc kha ddng deu. co phan phd lech, hat 
cd kich thudc khoang 2nm chiem uu ihe. kich thudc 
hat trung binh thu dugc la 3,5nm. Ket qua na\ cho 
[hay. chitosan 2% co the la ndng do phii hgp de dn 
dmh tdt dung djch keo dong nano. 

3.3. Kha ndng khdng nam 
Dung dich ddng nano kich thudc hat 3.5 nm cd 

ndng dg khac nhau tir 20 den lOOppm da dugc su 

Hinh 7: St/phdt trien ctia nam sau 3 ngdy 
cay tren dia petri doi vdi mdu doi chiihg 
(a); mdu co chtjfa dong nano nong do 20 

ppm (b); SO ppm (c) va 100 ppm (d) 

dung de khao sat kha nang khang nlm Aspergillus 
n^ger. Hinh 7 la k^l qua thir nghi?m hoai tinh diet 
nam mdc Aspergillus niger vdi cac ndni; d(") khac 
nhau cua dong nano Sau 3 nga> nudi ca\ mlu. ket 
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qua cho thdy, ddi vdi mau ddi chiing - khdng cd dong tdt. Ddng nano d ndng do 50ppm cho hieu qua khang 

nano, nkm phat hien manh (Hinh 7a). Ddi vdi mSu nkm mdc g i n nhu 100%. 

chiia dong nano d ndng do 20ppm, su phat trien ciia 4 K i t luan 

nam m^6c Aspergillus niger da bi irc ch6 dang k i ^^ ^^^^ ^^^ ^^^^^ ^^^ ^ ^ ^ . 

ch. xuat hien nhung mang xam rat nho (Hmh 7b). duac eh l tao bSng phuang phap khir hda hoc, su dung 

Doi vai hai mau co nong dg cao han cua ddng nano chitosan lam chat dn dinh. Ndng dd chitosan 2 % la 

khong ghi nhan thay su phat tnen ciia nam moc. phii hgp d l dn dinh va ngan chan su keo Ui cua he keo 

Nhu vay, kha nang khang nam cua ddng nano trong ddng nano. Dung dich keo ddng nano vdi ndng dd 

dung djch chitosan 2 % la kha hieu qua, ndng do khoang 50ppm cd hoat tinh khang nSm rit hieu qua, 

ddng nano cang cao thi hieu qua khang nam cang hieu sui t khang nam dat dugc g in nhu IOO%H 

Ldl cam an: Bdi bdo duac hodn thdnh nhd su hd tra ctia dd tdi cap ca sa. Trudng Dai hoc Sdi Gdn. ma so CS2018-06 

Tap the tdc gid cUngxin to long biit an PGS TS. Nguyin Qudc Hien. Trung tdm VINAGAMMA da gdpy cho ban thdo. 
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ABSTRACT: 
In this study, copper nanopartides were successfiilly fabricated from copper sulfate using 

chitosan as a stabilizer and NaBH4 as a reducing agent. The formation of copper nanopartides 
was confirmed by characteristics of color, U V-\ is and XRD methods. The morphology and particle 
size of the material were characterized by transmission electron microscopy (TEM). This study's 
results showed that the concentration of chitosan affected the morphology and particle size of 
the material. The copper nanopartides prepared with 2% chitosan solution had an average size 
of 3,5 nm. The obtained material exhibited a good antifungal activity. The antifiingal efficiency 
achieved almost 100% at a concentration of about 50 ppm. 

Keywords: Copper nanopartides, chitosan, metalic nanoparticals, stabilizer. 
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