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ABSTRACT

Silver/polyvinylalcohol nanocomposites are prepared via in situ reduction of silver salt by
reducing agent ] hydrazine hydrate (HH) and sodium citrate was used as supportive distribution
agent. The solutions and the films are characterized by using UV-Vis, XRD and TEM. XRD
patterns are consistent with that for cubic silver. TEM of the nanocomposite film shows particles

distribution and size within the film.

I- MG DAU

Nano bac (Ag) dugc nghién citu va dng
dung trong nhiéu linh vuc nhu y hoc, sinh hoc,
moi truong, cong nghé hoéa hoc, dién ti, cong
nghé thuc phdm va bao bil] [6]. Theo cdc bdo
cdo khoa hoc da cong bg, kich thude va su phan
b6 cia nano Ag trong PVA anh hudng nhiéu
dén tinh chat sinh hoc, héa 1y cua vat liéu. Vi
vay, nghién cttu téng hop cdc hat nano Ag véi
nhitng kich thudc xédc dinh va do phan bo dong
déu cta nano Ag trong compozit 12 van dé rat
duoc quan tam cta cdc nha khoa hoc trén thé
gidi.

Trong pham vi bai bdo nay, ching toi dé cap
dén viéc nghién cttu anh hudng clia natri xitrat
nhu tdc nhan trg phan bg va anh hudng ctia ham
lugng AgNO, t6i kich thuée va do phan bg cua
hat nano Ag trong nanocompozit. Cic phuong
phdp phan tich hién dai nhu phd UV — vis,
XRD va TEM da dugc st dung dé xac dinh céc
tinh chat, cau tric, kich thuGc va su phan b cta
hat nano Ag dugc tao thanh trong nén PVA. Két
qua thu dugc 1a co s& khoa hoc cho cdc nghién
ctru ting dung nanocompozit ti€p theo.

II - THUC NGHIEM

1. Nguyén liéu tong hop va cac phuong phap
nghién ciu
Polyvinylancol (MW60.000), bac nitrat
(AgNO;), hydrazin hydrat (HH), natri xitrat va
céc hoa chat khdc dat tiéu chuén phan tich duoc
mua cua hang Merck.

Tinh chit quang hoc ctia nanocompozit dugc
xdc dinh bang phé UV—yvis do trén may UV—
2450—Shimadzu, cdu tric cua nano Ag dugc
xdc dinh bang phé XRD do trén may Bruker D8
Advance, anh TEM duoc chup trén mday JEM
1400.

2. Téng hop nanocompozit Ag/PVA
Theo tai liéu [1].

3. Téng hop nanocompozit Ag/PVA véi
su ¢6 mat ctia natri xitrat

Cho 0,2 g PVA, mot luong natri citrat va mot
lugng nudc cat dinh trudc vao binh phan dng trén
mdy khudy tir va gia nhiét t6i 80°C dén khi dong
nhit, sau d6 thém dung dich AgNO, 0,02 M theo
mot luong da dinh truéec. Dung dich hydrazin
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hydrat 0,02 M dugc thém vao béng kim tiém theo
ti 1¢ mol hydrazin/AgNO, =1/1, thdi gian phan
ting dugc thuc hién 20 phut trong moi trudong khi
nito. San phdm 1a dung dich c¢6 mau vang dic
trung va dugc kiém tra bang phd UV—uvis. Cho
bay hoi dung dich phan tng thu dugc mang
nanocompozit. Xdac dinh cdu trdc cua nano Ag
trong PVA bing XRD, kich thu6c va su phan bo
ctia hat nano Ag trong PVA béing TEM.

1II - KET QUA VA THAO LUAN

1. Phan iing tao hat nano Ag trong moi
truong PVA

PVA chita nhém OH hoat dong c6 thé tao
phtic véi ion Ag* clia dung dich AgNO;. Dudi
tdic dung cta chat khir hydrazin hydrat, Ag*
chuyén héa thanh Ag°[4].

Khr
AgNO; +ag.PVA —» Ag"+ PVA —» [Ag% PVA]—»  Ad’

2. Phé UVDOvis ciia dung dich nanocompozit
theo ham luong AgNO,

Dé danh gid anh hudng cha ham luong
AgNO; t6i qud trinh t6ng hgp nanocompozit,
cac thi nghiém duoc tién hanh v6i ham lugng
AgNO; khic nhau (tinh theo khdéi lugng cua
PVA)tu 1 - 7%.

Céc két qua trén hinh 1 chi ra rang khi ham

lugng AgNO, trong hon hop AgNO,/PVA ting
(tr 1 - 7%) thi do hdp thu ctia nanocompozit
Ag/PVA ciing ting ddn va dinh hdp thu cla
nanocompozit Ag/PVA ciing dich chuyén din
vé€ phia budc séng 16n hon (tir 415,5 - 436,5 nm).
Diéu d6 chiing to ring, khi ham luong AgNO,
tang, cdc hat Ag tao thanh dé dang tu hop lai véi
nhau hon, din t6i kich thudc cta hat nano Ag
cling tang lén [6, 7, 9].

Hinh 1: Phé UV.
AgNO,/PVA véi cac ham lugng khac nhau (1 - 7%)

3. Phé UVDOvis ciia dung dich nanocompozit
theo ham luong natri xitrat

Dé nghién cttu anh hudng clia natri citrat t6i
kich thuéc hat nano Ag, cic thi nghiém duoc
tién hanh vé6i hén hgp co6 dinh AgNO,/PVA =
7%, natri xitrat dugc dinh lugng theo ti 1& khoi
luwong natri xitrat/AgNO; = 0,0; 0,05; 0,1; 0,25;
0,5; 0,75; 1,0; 1,25; 1,5.
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vis clia dung dich Ag/ PVA téng hop tir

Céc két qua trén hinh 2a cho thdy, mau
khong c6 natri xitrat ¢c6 dinh hdp thu & bude
séng 437 nm, cdc miu cb natri xitrat c6 céc
dinh hé4p thu 6n dinh tir 405,5 - 409 nm. Nhu
vay kich thudc cac hat nano Ag tao thanh khi cé
mat natri xitrat s& nho hon so véi khi khong c6
natri citrat va kich thu6c ndy khong thay doi
theo ham lugng natri xitrat [6 - 9].
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Hinh 2: Phé UV — vis clia dung dich Ag/PVA (a) theo ham lugng natri citrat;
(b) tong hop tir AgNO,/PVA = 1 - 15%, natri citrat/AgNO, = 0,1

4. Phé UV O vis ciia dung dich nanocompozit
theo ham luong Ag trong hon hop
AgNO,/PVA khi c6 mit natri xitrat

Cac thi nghiém dugc tién hanh véi ham
lugng AgNO; (tinh theo khéi lugng PVA) khac
nhau tir 1 - 15%, ham luong natri xitrat sit dung
theo ti 1& khoi luong natri xitrat/AgNO; = 0,1

trong qud trinh téng hop nanocompozit Ag/PVA.

Két qua trén hinh 2b cho thdy, do hap thu cta
nanocompozit ting theo ham luong Ag; Gid tri
budc séng cdc dinh hdp thu v6i ham lugng
AgNO,/PVA tir 1 - 14% dao dong tir 408 - 410
nm. Nhu vay, khi c6 mat natri citrat, cic hat
nano Ag sinh ra s& c6 kich thudc 6n dinh véi
ham lugng AgNO, thay déi tr 1 - 14%. Tuy
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nhién, khi ham Iuvong AgNO; 1én t6i 15%, dinh
hap thu dich 1én 415 nm, cho thdy cé ddu hiéu
gia tang kich thudc cua nano Ag khi su dung
ham lugng AgNO; cao t6i 15% [2, 3, 5, 9].

5. Két qua chup XRD

Tir két qua XRD trén hinh 3 cho thdy 5 dinh
c6 cuong do cao nhét hoan toan tring hgp véi
phé chuén clia kim loai Ag tai vi tri gid tri céc
g6c 20 = 38° (d = 2,35837); 44,2° (d = 2,05520);
64,4° (d = 1,446006); 77,6° (d = 1,23137) va
81,6° (d = 1,17804) tuong Gng véi cic mat
{111}, {200}, {220},{311} va {222} thuoc 6
mang Bravais trong céu tric Fcc cta kim loai
Agll,4,6,8].
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Hinh 3: Phé XRD ctia nanocompozit Ag/PVA
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6. Két qua chup TEM

a) Anh TEM ciia nanocompozit tong hop tir
AgNO,/PVA

Hinh 4a cho thay, v6i ham lugng AgNO; 1a
1% so v6i PVA, céc hat nano Ag dugc tao thanh
chu yéu 1a hinh cau véi kich thudc trong khoang
tir 10 — 30 nm va phéan b6 déu trong PVA. Vi
ham lugng AgNO; 1a 4% so v6i PVA (hinh 4b),
cdc hat nano Ag dugc tao thanh chl yéu 1a hinh
ciu véi kich thuge tir 10 — 50 nm va phan bé
khong déu, c6 hién tugng két tu lai nhau. Véi
ham lugng AgNO; 1a 6% (hinh 4¢) so v6i PVA,
cac hat nano Ag dugc tao thanh cht yéu la hinh
cau véi kich thuée tir 10 — 50 nm va két tu lai
véi nhau.

Nhu vay, khi ham lugng AgNO; tang, kich
thuGc hat nano Ag tang theo, két qua nay phu
hgp véi két qua chup UV—vis. Khi ham lugng
AgNO; nhd (1%), d6 phan bd cua hat nano Ag
déu, nhung khi ham lugng AgNO; tiang (4%), ¢6
hién tugng két tu lai v6i nhau va khi ham lugng
AgNO, tang 1én 6%, cic hat nano Ag két tu lai
v6i nhau.

b) Anh TEM clia nanocompozit tong hop tir
AgNO;/PVA 6 natri xitrat

Hinh 5a va 5b cho thdy, v6i ham lugng
AgNO; 1a 3% va 7% so v6i PVA, cac hat nano
Ag duoc tao ra cht yéu cé dang hinh ciu véi
kich thuéc khoang tir 5 - 30 nm va phan b6 déu
trong nén PVA.

Hinh 4: Anh TEM cia (a) nanocompozit (Ag/PVA = 1%); (b) nanocompozit (Ag/PVA = 4%);
(c) nanocompozit(Ag/PVA = 6%), natri xitrat/PVA = 0,0
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Hinh 5: Anh TEM cta (a) nanocompozit (Ag/PVA = 3%); (b) nanocompozit (Ag/PVA =7%),
natri xitrat/AgNO; = 0,1
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Nhu vay, su ¢6 mat cua natri xitrat gidp tang
do phan ly cua dung dich PVA, lam cho ion Ag*
phan tén t6t hon, bén hon trong dung dich PVA.
Do d6 céc hat nano Ag tao thanh c¢6 kich thude
nho va phan b6 déu ngay ca khi ham luong
AgNO; tang dén 7%. Két qua nay phi hop véi
phé UV—vis.

IV - KET LUAN

Pa téng hop nanocompozit trén co s&
Ag/PVA bang phuong phdp héa hoc vdéi tdc
nhan khtr 14 hydrazin hydrat va chat trg phan bo
natri xitrat. Hinh thdi cdu tric cia nanocompozit
Ag/PVA dugc kiém tra bang phd UV—uvis,
XRD va TEM.

Khi khong c6 natri xitrat, v6i ham lugng
AgNO; tang, kich thuéc nano Ag tang. Tuy
nhién, khi c6 mat natri xitrat, kich thudc cua
nano Ag duoc 6n dinh va khong thay ddi theo
ham luong natri xitrat va cdc hat nano Ag phan
b6 déu hon trong nén PVA.
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