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TOM TAT

Trong bai bao nay, vat liéu nano dong (CuNps) duoc tong hop bang phuong phap
khtr hoa hoc véi chat khir la hydrazine monohydrate (N2H+.H20) va chét bao vé la
alginate hinh thanh nén keo déng nano trén nén alginate. Cac thong s6 anh huong
t6i qud trinh tong hop keo nano dong nhu: ndong dd dong sunfat, nong do alginate,
noéng do hydrazine, nhiét d6 va pH ctia hé phan tng da dwoc nghién cttu. Sy hinh
thanh cac hat nano Cu, hinh thai, cu tric cua vat liéu sau khi tong hop dwoc phan
tich boi phd UV-Vis, kinh hién vi dién t¢ quét (SEM,) kinh hién vi dién t&t truyén
qua TEM va nhiéu xa XRD.

Tt khoa: alginate, hat nano d6ng, hydrazine monohydrate, phuong phép khtr hoa

hoc.

1. DAT VAN PE

Vat liéu kim loai nano (Nps) da nhan dwoc sy quan tam dac biét ctia cac nha
khoa hoc trong va ngoai nudc bdi nhiing tinh chdt vu viét nhu: tinh chat quang, tinh
chat dién, tinh chat t, tinh chat co, tinh chat xuc tac [1]. Hién nay, nhiéu hat nano
dwgc tong hop tir cac kim loai quy nhu Au, Ag va Pt da duoc nghién cttu va ting dung
rong rai do chting bén va dé st dung trong khong khi tuy nhién cé gia thanh cao [2].
Trong nhiing ndm gan day, CuNps duoc hita hen 1a moét trong nhitng thé hé vat liéu
méi béi né c6 do dan dién cao, gia thanh ré va c6 kha nang khang va diét duwoc nhigu
loai vi khuan va ndm [3]. Vi vdy, nano dong da nhan duwgc su chu y dang ké vi tiém
nang ing dung cta chiing [4]. CuNps duoc tdng hop bang nhiéu phuwong phap khac
nhau nhw: phan htay nhiét [5], phwong phap polyol [6], khit hda hoc [7], phwong phap
bttc xa [8], nhiét vi song [9]...Trong do6, phuwong phap khit hoa hoc dwoc st dung
phd bién béi cé nhidu wu diém dwoc biét téi nhu: thidt bi don gian, dé thuc hién, chi
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phi thdp, c6 thé diéu chinh kich thuwdc va hinh dang ctia hat nano déng bang cac
thong s6 thye nghiém [10]. Tuy nhién trong quad trinh diéu ché CuNps cd van dé xay ra
la Cu kim loai rat dé bi oxy héa thanh Cu?* va CuxO oxides (x = 1 hodc 2) [11]. Nano Cu
dwoc tao ra theo phan tng sau:

2Cu? +N:2Hs +40H™ — 2Cu° + N2 +4H:20

Trong pham vi bai bao nay, ching t6i tién hanh nghién ctru tong hop dung
dich keo nano déng bang phuong phap kht héa hoc. Qud trinh dwoc thuc hién bang
phan Gng khit CuSO«5H20 trong dung mo6i nudc, chdt khitr la hydrazine
monohydrate (N2Hs.H20) véi chat bao vé 1a alginate. O day chiing tbi sit dung thém
axit ascorbic 1a mét tac nhan chéng oxy hoéa dé han ché tao ra cac san pham Cu.O .
Phuong phap nay c6 wu diém 1a phan tng dién ra nhanh, dé thuc hién, dé dang diéu
chinh kich thudce va hinh dang cua hat nano dong.

2. PHUONG PHAP NGHIEN CcUU
2.1. Héa chat

Mudi dong (II) sulfate pentahydrate (CuSOs+5H20, do tinh khiét 98%, Merck),
hydrazine monohydrate (N:Hs+H20, 80%, Merck), acid ascorbic (Merck), natri
hydroxide (NaOH, >98%, Trung Qudc), aliginate (Trung Qudc).

2.2. Cac phuwong phap dac trung vat liéu

Phd UV-Vis xac dinh dinh hap thu cuc dai, d0 dich chuyén cua cac dinh hap
thu cuc dai, tv d6 c6 thé dy doan dwgc kich thude hat nano dong trong dung dich
sau quad trinh tong hop. Gian do nhiéu xa XRD xac dinh ciu truc tinh thé cua nano
dong thu duoc. Anh SEM va TEM xdc dinh hinh thai cau tric va kich thude ctia vat
liéu.

2.3. Phuong phap tong hop vt liéu

Can 0,3 g alginate cho vao binh tam gidc chita 50 mL nudc cat. Hon hop duoc
khuay cho téi dong nhat trén mdy khudy tir gia nhiét. Sau d6 dung dich CuSO+5H0
50 mM dugc thém vao dung dich polymer dé tao hon hop. Tiép theo thém vao hon
hop moét lwong dung dich axit ascorbic. pH cua dung dich dwgc diéu chinh bﬁmg dung
dich NaOH 1M. Gia nhiét hon hop dén nhiét d6 phan ting, sau d6 nho tir tir dung dich
N:2H4+.H20 d€ thyc hién phan tng [12]. Khi phan tng két thic, nhan biét su tao thanh
dung dich keo nano dong (CuNps/alginate) thu duwoc c6 mau dé dac trung dwoc kiém
chiing bang phd UV — Vis, gian d6 nhiéu xa XRD, anh SEM va TEM.
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3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia néng do dong sunfat

Déu tién, chung t6i tién hanh mot s6 thi nghiém thdm do dé rat ra dwgc mot s6
diéu kién thich hop cho phan tng tong hop nano Cu.

Dé€ khao sat anh huong ctia nong dé dong sunfat, chung t6i cd dinh cac thong
s0: nhiét d¢ phan tng: 85°C; nong d6 hydrazine: 1,25 mM; nong d6 alginate : 1 mM;
pH =9,5; néng d6 dong sunfat thay doi véi cac gia tri 0,6 mM; 0,8 mM; 1,0 mM; 1,2 mM
va 1,4 mM.

Két qua UV-Vis trén hinh 1 cho thay: cdc phd déu cd bude soéng hédp thu cuc dai
nam trong khoang tir 575 nm dén 590 nm 1a budc séng hdp thu dic trung ctua dung
dich nano dong, ching t6 da cd su tao thanh nano dong trong dung dich phan tng
[13].

Khi ting nong d6 dong sunfat tir 0,6mM dén 1,2mM thi d6 hap thu cta dung
dich nano Cu tao thanh cang tang ching t6 lwong nano dong dwgc tao ra cang nhiéu.
Nhung khi néng do dong sunfat cao (1,4mM) thi d6 hdp thu giam xudng dong thoi
peak tlt hon va dinh hap thu nam & budc séng dai hon (586 nm) nghia 1a cc hat nano
dong tao thanh c6 kich thudc 16n hon va kém dong déu hon. Diéu nay co thé giai thich
la do khi néng d6 dong sunfat cang 16n thi s& lwgng mam nano dong tao ra cang 16n va
khi chat bao vé alginate chuwa boc cac mam nay kip thoi thi ching c6 xu hudng két dinh
lai véi nhau tao thanh hat c6 kich thuwdc 16n hon.

Ttr d6 ching t6i két luan nong d¢ ddng sunfat 1,2 mM 1a nong d6 t6i vu nhat
trong diéu kién khao sat nay.
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Hinh 1. Ph6 UV-Vis ctia keo nano d6ng tao thanh sau 5 phit phan ting

vdi cac nong do dong sunfat khac nhau.
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3.2. Anh huéng ctia néng do alginate

Chang t6i khao sat véi cac diéu kién: nhiét d¢ phan tng: 85°C; nong do
hydrazine: 1,25 mM; nong d¢ dong sunfate : 1,2 mM; pH = 9,5; ndng do alginate thay
ddi voi cac gid tri tri 0,4%; 0,6%; 0,8%; 1,0% va 1,2%.

Tt phd UV-Vis ¢ hinh 2 cho thay:

Khi néng d¢ alginate tang tir 0,4% dén 0,6% thi d¢ hdp thu tang va dinh hap
thu cé budc séng ngan hon, nghia 1a lwong nano déng tao thanh nhiéu hon, c6 kich
thudc nho hon va dong déu hon. Nhung khi ting dan nong do alginate tir 0,6% dén
1,2% thi d6 hdp thu giam dong thoi dinh hap thu chuyén vé phia budc séng 16n hon,
nghia la hat nano dong tao thanh it hon va kich thudc hat 16n hon. Diéu nay c6 thé giai
thich nhu sau: khi lwong alginate qué thap sé khong du dé bao boc va bao vé dong
nano dugc tao ra nhung khi Iwrgng alginate 16n thi kéo theo d¢ nhét cia dung dich 16n
ngan can s ti€p xuc ctia ion Cu? va chat kht, vi vay hiéu suat phan ting giam.

Sau 5 phut phan ting, phd UV-Vis ctia mau cé nong dd alginate 0,6% c6 peak
hap thu nhon hon va dinh hép thu ndm & budc song ng:fm hon (577nm) so véi cac mau
c6 cac ndng d alginate khac. Diéu nay c nghia la cac hat nano dong tao ra trong mau
nay c6 kich thuée nhé hon va dong déu hon so véi cac mau khac.

Ttr d6 chung t6i két luan ndng do alginate 0,6% 1a ndng do toi wu nhat trong
diéu kién khao sat nay.

bo
hap
thu

Budc song (nm)

Hinh 2. Pho UV-Vis cua keo nano dong tao thanh sau 5 phut phan ting véi cac nong do alginate
khac nhau.
3.3. Anh hudng cta nong d6 hydrazine

Chuang t6i khao sat voi cac thong s6: nhiét dd phan tng: 85°C; nong dé dong
sunfat : 1,2 mM; nong d06 alginate: 0,6%, pH = 9,5; ndong d¢ hydrazine thay doi vdi cac
gidtritri 0,1 M; 0,3 M, 0,5M, 0,7 M va 1,0 M.
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Tt pho UV-Vis ¢ hinh 3 cho thay:

Nong do chat khir c¢6 anh hudng 16n dén sy hinh thanh hat dong nano. Khi
nong do chat khw thap (0,1 M va 0,3 M) luong mam nano tao thanh khong nhiéu, s6
luong hat sinh ra véi quad trinh tao mam khong twong thich do d6 hat tao thanh c6 kich
thudc nho hon. Khi néng d6 chét khir tang 1én 0,5 M, qua trinh tao mam nhanh hon, do
d6 cac hat nano dong dwoc tao thanh nhiéu hon, ¢6 kich thudc nho va dong déu. Khi
nong do chat khi tang qua cao (0,7 M va 1,0 M), thi tdc do tao nano dong tang, luong
mam tao thanh nhanh va nhiéu, dan téi qua trinh va cham tao nén cac hat hinh thanh
két tu véi nhau, vi vay cac hat nano dong co6 kich thudc 16n hon, phé UV-Vis dich
chuyén vé phia budc séng 16n hon.

Sau 5 phit phan ting phd UV-Vis ctia mau c6 nong d6 hydrazine 0,5 M c6 dinh
hap thu nhon hon va dinh hap thu nam & budc séng ngan hon (578,5 nm) so véi cac
mau khéc. Diéu nay cé nghia la cdc hat nano dong tao ra trong mau nay c6 kich thudc
nho hon va déng déu hon so véi cdc mau khac.

Ttr d6 chang t6i két luan nong d6 hydrazine 0,5 M 1a néng do t6i wu nhat trong
diéu kién khao sat nay.
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Hinh 3. Pho UV-Vis cua keo nano dong tao thanh sau 5 phut phan tng véi cadc ndong do
hydrazine khac nhau.
3.4. Anh huéng ctia nhiét do

Chung t6i ¢6 dinh cac thong s6: nong do dong sunfate : 1,2 mM; pH = 9,5; nong
do6 alginate: 0,6%; nong do hydrazine: 0,5 M; nhiét d6 thay ddi vdi cac gia tri 60 °C; 70
°C; 80 °C; 90 °C; 100 °C.

Pho UV-Vis 6 hinh 4 cho thay: nhiét d6 cling la yéu t6 anh hudng manh t6i kich
thude va sy phan b cac hat dong nano duoc tao thanh. Khi tang nhiét do, téc dd qua
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trinh tao mam nhanh hon qud trinh phat trién hat nén cac hat nano dong dugc tao
thanh 9 kich thudc nho va dong déu hon.

Sau 5 phut phan tng phd UV-Vis ctia mau cé nhiét do 100°C c6 dinh hap thu
nhon hon va nam & budc séng ngan hon (581nm) so véi cac mau khéc. Digu nay cé
nghia la cic hat nano dong tao ra trong mau nay c6 kich thuéc nho hon va dong déu
hon so véi cac mau khac.

Tt d6 chung toi két luan nhiét d6 100°C 1a nhiét do t6i wu nhat trong diéu kién
khao sat nay.
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Hinh 4. Ph6 UV-Vis cta keo nano dong tao thanh sau 5 phit phan tng

vo6i cac nhiét ¢ khac nhau.
3.5. Anh huéng caa pH

Chung t6i tién hanh véi cac diéu kién: nhiét d¢ 100°C; nong do dong sunfat : 1,2
mM; néng do alginate: 0,6%; nong d6 hidrazin: 0,5 M; pH thay ddi vdi cac gid tri: 6; 7;
8;9val0

Tt két qua UV-Vis & hinh 5 cho thdy: khi pH méi treong téng dan tir 6 dén 8 thi
gia tri mat do quang do dwoc ting dan va dat gia tri cao nhat khi pH = 8. Khi tiép tuc
tang gia tri pH tr 8 t6i 11 thi gia tri mat dd quang giam dan. Sau 5 phut phan ting pho
UV-Vis ctia mau pH = 8 ¢6 dinh hap thu nhon hon va nam & budc séng ngan hon (583
nm) so v6i cac mau khac. Diéu nay c6 nghia la cac hat nano dong tao ra trong mau nay
c6 kich thudc nhé hon va déng déu hon so véi cac mau khac.

Ttr d6 chung toi két luan pH = 8 la pH t6i wu nhét trong diéu kién khao sat nay
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Hinh 5. Pho UV-Vis ctia keo nano d6ng tao thanh sau 5 phit phan ting
vdi cac gia tri pH khac nhau.

Tt nhitng két qua thu dwgc trong qua trinh khao sat cac yéu té anh huwong dén
qua trinh tong hop keo dong nano ching t6i chon diéu kién i vu d€ tong hop vat liéu
CuNPs/Alginate trinh bay ¢ bang 1.

Bang 1. Diéu kién duoc lya chon d€ tong hop vat liéu CuNPs/Alginate.

Théng sd Piéu kién t6i wu
Nong d6 dong sunfat 1,2 mM
Nong d6 alginate 0,6 %
Nong d6 hidrazin 05M
Nhiét d6 phan tng 100°C
pH 8

Vit liéu CuNPs/Alginate sau khi tong hop ¢ diéu kién t6i vu nhu bang 1 duoc
ching t6i phan tan trong dung dich COS tao thanh vat liéu CuNPs/Alginate/COS.
Chung t6i tién hanh phan tich cac déc trung vat liéu nay.
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Hinh 6. Gian d6 nhiéu xa XRD cua vat liéu CuNPs/Alginate.

Hinh 6 la gian d6 nhiéu xa XRD cua vt liéu CuNPs/Alginate, chiing t6i nhan
thay: khi do mot géc rong XRD ( 20+80) thay xuat hién ba peak tinh thé véi cuong do
cao nhat hoan toan trung khép véi phé chuan ctia kim loai dong tai vi tri cac goc 26 =
43,4°(dna =2,087 A°), 20 = 50,5°(dna =1,807 A°), 20 = 74,1° (dna =1,277 A°) twong tng voi
mat (111), (200), (220) thudc 6 mang Bravais trong cdu trac 1ap phuwong tam dién cta
kim loai Cu (JCPDSCard number 04-0836) [3]. O day khéng thdy xuat hién cic peak
ctia cac oxit nhu CuO hay Cu:0.

IMS-NKL 5.0kV 4.0rmm »60.0k SE(M) 500nm

Hinh 7. Anh SEM ctia vat liéu CuNPs/Alginate
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Ttr anh SEM ¢ hinh 7 chung t6i nhan thay: cac hat nano dong dwgc tao ra cd
dang hat, kich thudc trung binh khoang 50 nm va kha dong déu.

Cu -NPs 1004

Print Mag: 39800x @ 51 mm 100 nm

9:14:25 a 09/26/17 HV=80.0kV

TEM Mode: Imaging Direct Mag: 20000x
EMLab-NIHE

Hinh 8. Anh TEM ctia vit liéu CuNPs/Alginate.

Hinh 8 1a anh TEM cta vat liéu CuNPs/Alginate. Tt anh TEM nay chung toi
nhén thay: ¢6 nhiéu hat kich thudc trong khoang 40-60nm cé xu hudng két dinh véi
nhau thanh ddm hat c6 kich thuéc 16n hon.

Két qua anh TEM nay ciing twong tng véi két qua anh SEM ¢ hinh 7.

4. KET LUAN

Chang t6i da tong hop duoc dung dich keo nano dong vdi chat khu la
hydrazine monohydrate (N-Hs+.H20) chat bao vé la alginate va chat chong oxy hoa la
axit ascorbic. Chung t6i cting da khao khat cac yéu t6 anh huong nhu: néong dd dong
sunfat, nong d¢ alginate, néng do hydrazine, nhiét d6 va pH d€ dua ra dugc diéu kién
t6i wu ctia phan tng. Cau tric Fee ctia dung dich keo nano dong dwoc xac dinh bang
gian d6 nhiéu xa XRD, phd UV - Vis cho thdy cac hat nano déng tao ra cé kich
thude khac nhau cho cac dinh hap thu cuc dai khac nhau tir 575 nm dén 590 nm. Keo
CuNPs/Alginate duwgc tdng hop vdi cac thong s6 tot nhat cua nghién ctru nay c6 kich
thudc trung binh la 50 nm.
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ABSTRACT

In this paper, copper nanoparticles (CuNps) were synthesized by chemical
reduction method with reducing agent of hydrazine monohydrate (N2Hs.H20) and
alginate protecting agent form the CuNps/alginate material. The parameters
affecting the synthesis of copper nanoparticles such as copper sulfate
concentration, alginate concentration, hydrazine concentration, temperature and
pH of the reaction system have been studied. The formation of Cu nanoparticles,
the morphology and structure of the material after being synthesized were
analyzed by UV-Vis spectroscopy, scanning electron microscope (SEM),

transmission electron microscopy by TEM and X-ray diffraction (XRD).

Keywords: alginate, copper nanoparticles, chemical reduction method, hydrazine

monohydrate.
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