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MO DAU
1. Li do chon dé tai

Néu thé ky XX duogc coi la tié ky cua cwbe cach mng céng ngh
théng tin thi th ky XXI s& la thé ky cia céng ngh nano. Céng ngh
nanodang phat tén voi mot téc d6 nhu vii bdo va kra hen dem hi
nhiéu thanh &u cho loai ngoi.

Nhan thic duoc vai trd va 4m quan tong aia céng ngh nano, ir
nam 2004, nha wmoc tada coi s phét trén cong ngh nano nlr mot
miii nhon & khoa hc cong ngh dé phuc wu cho cac nganh khoat
khéc. Trong & nhiing Vt liéu nanod6, Ag nanodd vadang thu hat
duoc nhéu sr quan tdm nghiénte do tng ding tuyét voi cia nd
trong knh wrc diét khudn va khir tring. Wi cau tric nano, cacah bac
siéu nlb nay trong tac @ dang i nhau lam ing hiéu qua khang
khuan. Hiéu qua nay bn i miac 1 gam ht nano Ag c6 t tao tinh
chit khang khdn t6i hang tam mét vudng cht nén [9].

Trong nhiing phrong phép vakthuat ché tao vat liéu nano, vi song 1a
mot ki thuat cip nhist bing viéc tao daodong phani ¢ the do rat cao,
kha nang dp nhit nhanh vatong nhit. Phrong phap nayton gian va
dé lap lai [52). Bang phrong phap nay, 4¢ nano éng hyp dugc trong
thoi gian arc ngin; co kich thdc twong ddi nho vadong déu.

Vi nhiing li do trén, ching t6i om dé tai: “Nghién cizu téng hep
bac nano trong cac dung moidu co”.

2. Muc tiéu nghién aru:

+ Tong hyp keo lac c6 du trac nano Bng phrong phéap vi séng,
véi nguyén leu bandau [a AgNG; va dung méi polyol

+ Khao séatdo 6n dinh aia k& bac nano éng hyp duoc

+ Khao satdac trung, hinh dng va kich tivéc caa Ag nano



+ Panh gia hu qua diét khuan aia Ag nano va it 5 tng ding khéc.
3. Péi twong va pham vi nghién aiu

- Péi tuong: Bac nanoduoc diéu ché trong cac dung mdithu oo
kh&c nhau.

- Pram vi nghién ¢u: Nghién éu tng hop kac nano trong cac dung méi
polyol nhr: ethylen glycol, glycerol, sorbitoliiSiuing chit 6n dinh PVP.

- Bjadiém: Phong thi ngléim Héa e, Treong Pai Hoc Quy Nion.
4. Phwrong phap nghién @&u

- Sir dung phrong phap vi séngé tong hop keo lac c6 du tric nano.

- S dung phrong phéapdo phb hap thu UV-Vis dé xacdinh do 6n
dinh aia hé bac nano.

- Sir dung phrong phapdo TEM dé xac dinh hinh dng va kich
thuéc caa Ag nano.

- Thir haat tinh sinh loc dé xacdinh khi ning khang khéin aia ac nano.
5. Y nghia ly luan, thuc tién va kha niang &ng dung

- Cac Kt qua nghién ¢u aia luan van nay § cung ép nhing
théng tin khoa bc, gop ptan hoan thin va phat tén phrong phap
vi s6ng trong \éc ché tao vaung ding cac vt liéu cé du tric nano
n6i chung va kim lai bac ¢ du trdc nano nai riéng.

- Trén © s hoan thén phrong phép ch tao kim laai bac cé du
tric nano, & thic day huéng nghién au dé tong hop cac kim lai
khac d@ing c6 du tric nano nix: Cu, Zn, Ti, Ni...

- Tim radiéu kién ti uu dé téng hop bac nanodat hiéu qua cao
trong trng dung mai bru .

- So sanh va tim réuroc dung mdi naodng hyp Ag nanadat hiéu
Suit cao lon, kich thréc hat nho hon.

- So sanh va tim rduoc dung méi naodng hyp Ag nano cé tinh
khang khén t6t hon.



- Gop phn mo rong kha nang tng ding aia VAt liéu Ag nano.
6. CAu trGc luan van

Luan van gdm 88 trang, trongié c6 5 lang, 37 hinh. Ni dung
chinh @a luan van gdm 3 chrong. Chrong 1: Tong quan, gm 30
trang; Clrong 2: Thrc nghém, ¢om 8 trang; Chong 3: Két qua
nghién @éu va tho luan, gom 39 trang.

Ngoai ra con c6 cac ph: Mo dau 3 trang; Kt luan va kén
nghi 2 trang; Tai ku tham kfo 5 trang; Pt luc 1 trang.
Chwong 1- TONG QUAN
1.1. Tong quan W héa hpc nano
1.1.1. it liéu nano
1.1.2. Céng ngh nano sol - gel
1.1.3. Céng ngh hat micell nano
1.2. Téng quan W bac nano
1.2.1. Gisi thigu vé Ag kich theéc nano
1.2.2. Mpt s tinh chit cia Ag nano
1.2.3. Céac plrong phéap 6ng hep Ag nano
1.2.4.Ung dung aia Ag nano
1.2.5. Tinh hinh nghién gu Ag nano
1.3. Téng quan W téng hop bac nano hing phwong phap vi séng
trong dung mdi polyol
1.3.1. @ so' lwa chpn phiwong phap nghién éu
1.3.2. Plwong phép vi séng
1.3.3. @ ché qua trinh two bec nano king pherong phéap vi séng
1.3.4. CAc plrong phap xaadinh tinh chat cia hé bac nano
Chwong 2. THUC NGHIEM

2.1. Hoa clat va thiét bi thi nghiém
2.2. Tong hgp bac nano trong dung méi ethylene glycol



2.2.1. Khio sét theo tii gian chiéu xg
2.2.2. Khio séat theoitsd mol PVP/AgNQ
2.2.3. Khio sét theo dng dé AgNO;
2.3. Tong hgp bac nano trong dung méi glyxerol
2.3.1. Khio sét theo thi gian chiéu xa
2.3.2. Khio séat theoitsé mol PVP/AgNQ
2.3.3. Khio sét theo dng @ AgNO;
2.4. Téng hop Ag nano trong méi trwong sorbitol (SB)
2.4.1. Khio sét theo tii gian chiéu xg
2.4.2. Khio séat theoitsé mol PVP/AgNQ
2.4.3. Khio séat theo Bng djp AgNO;
2.5. Khao sét tinh ctit cha hé Ag nano 6ng hop dugc
2.5.1. Khio satdé én dinh ciia hé bang pheong phap UV-Vis
2.5.2. Khio sat hinh déng va kich theéc cia hé bing pheong
phapdo TEM
2.5.3. Khio séat theo ang djp AgNO;
2.6. Panh gia higu qua diét khuan caa keo Ag nano trong cac
dung méi hiru co
2.7.Panh gia kha niang chbng MAm méc cia keo Ag nano
Chwong 3. KET QUA VA THAO LUAN
3.1. Sr hinh thanh keo kac nano
3.1.1. Trong dung méi ethylene glycol
Cac plan &ng »xay ra trong qua trinh hinh thanh keo Ag nano trong
ethylene glycol cé thdugc mé & nhu sau [38]:
CH,OH-CH,OH — CH;CHO + HO (1)
2CH;CHO + 2Ag — 2Ag + 2H + CH;COCOCH (2)
Ngoai ptn tng nhr ¢ (1), theoGuangging Yan [50ton »y ra
phan ung:



2HOCH - CHOH + O, —» 2HOCHCHO + 2HO (3)

Theo tac gi nay khi nhét do phan ang trén 156C thi xay ra phin
ung (3), to ra glycolaldehyde (GA), GA c6 tinh klton manh hon
aldehyde axetic.

Theo [38], polymer PVP va dung méi ethylene glyeih |a cht
khir va wra 1a chit 6n dinh, c6 vai tro kir Ag* thanh Adva khong
ché sy phét trén kich throc hat Ag, hinh thanh& phim Ag c6é kich
thuéc @@ nanomet.
3.1.1.1. Klao sat theo thi gian chiéu vi séng
a) Hinh théai éa dung dch keo Ag nano
b) Phépdo phd hip thy (UV-Vis)

PhS UV-Vis cho tHy cac ndu déu hap thy trong ving lréc séng
350-500 nm i peakd khaang 420 nm,tong irng Wi mau vanglac
trung aia keo nano Ag (hinh 3.2). Céinh aia prd hap thu c6 xu
huéng dch chuyn vé phia réc song daido rong aia prd hap thy
ma rong hon khi ting theo thi gian chéu vi song. Kt qua nay pha
hop v6i mot s cong 1B khac [21], [29], [38].

10 phit

5 phiit

Hinh 3.2. Phs hdp thu UV-Vis aia keo Ag nanoshg hup
trong ethylene glycol theodhgian chiéu vi song
c) Anh hién vi dién tir truyén qua (TEM)
Hinh 3.3 trinh bayinh TEM dia keo Ag nanoding hyp trong dung



moi ethylene glycotheo thi gian chéu vi song.

Hinh 3.3.4nh TEM @a Ag nanodng hyp trong ethylene glycaheo
thoi gian chiéu vi séng 2,5 phut (a); 5 phat (b) va 10 phat (c,d)

Hinh 3.3 cho thy cac ht keo lc hinh thanh c6ahg hinh @u.
Khi tang thdi gian chéu vi séng, kich thoc hat ting din. Kich thrge
trung binh éa hat tr khcang 12,4 + 15,6 nnd thoi gian 2,5 phut,
tang din vadat khaang 22,7 + 29,9 nm saudhgian 10 phatO thoi
gian 2,5 phut #t cé kich thréc khéngdéu. O thoi gian 5 phat, cac
hat c6 kich thréc va cé & phan b kha dong déu trong dung th,
chang © phan tng da xay ra én dinh. O 10 phat lat cé kich thréc
lén nhrng ding phan B tuong déi dong déu trong dung ith.
3.1.1.2. Klao sat theoitss mol aia PVP/AgNQ@

a) Hinh thai éa dung dch keo Ag nano
b) Phépdo phb hap thu (UV-Vis)

Vi tri cacdinh aia phd hap thu cé hrdc séng @m trong khang
tir 421 - 425 nm. Khiang mdng d6 PVP, arong d6 phd hap thu
tang. Tai r = 10 va r = 20, ph tang rat doc va c6 tinhddi xung
cao chiing © hiéu suit tao bac nano ing, & hat déng déu. Tuy
nhién, khi ®ng do PVP &ing qua cao thito hap thu lai giam.
Nguyén nhan la do &i tng ang ng khong gian sa chi polime



PVP, n6 @n tré qua trinh ki ion Ag" nén lam gim tc d6 phan
ung [21].

T T
400 500 600 700 800

Hinh 3.5. Phé hdp thu UV —Vis aia keo nano Ag trong ethylene
glycol theo t s6 mol aia PVP/AgNQ
b) Anh hén vi dién tir truyén qua (TEM)
Két qua anh TEM (hinh 3.6) thutuoc cho thy phan lon cac fat
nano Ag c6 éu trac hinh éu.
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Hinh 3.6. Anh TEM @a nano Agdng hyp trong ethylene glycol theo
ti 5o mol PVP/AgNQ@r = 0 (a);r = 2,5(b); r = 10 (c);r = 20 (d,e)
Khi ting mong d6 PVP, kich tlvdc hat giam din. Kich thréc hat c6

gia tri trong khang tr 14,1+ 21 nm (r = 2,5); gin dan dén khaing

10,1 + 15,8 nm (r = 20 tai r = 0 c&c ht tao ra co kich thoc ding

tuong d6i nho nhung vi khéng c6 PVP bao phoé miat nén ching cé

xu huéng kKt dam ki véi nhau.O tai r = 20, & hat khong thaydéi

nhiéu va ching phandkhadéu trong dung ith .

3.1.1.3. Klao sat theo dngdé mol aia AgNQ

a) Hinh thai éa dung dch keo Ag nano

b) Phépdo phd hip thy (UV-Vis)

Tur db thi phd (hinh 3.8) cho thy, khi ting ndng do6 mol aia
AgNO; - d6 hap thy tang din vadat cuong do kha cao, pb mé rong
vadinh pto dich & phia lwéc séng dai ching © luong Ag nano hinh
thanh #ing din va kich tlréc cing ting din khi ting rong do
AgNOs. PH c6 tinhdbi xtiing cao cling © cac hat tao thanh rong
déi dong déu [21].

AgNO, 8 mM

AgNO, 4 mM

AgNO, 2 mM

AgNO, I mM

T T T — T 1
400 450 500 550 600 650 700

Hinh 3.8.Phé hdp thu UV-Vis aia keo Ag nanoshg hup trong
ethylene glycol theoamg d mol aia AgNQ.
c) Anh hién vi dién tir truyén qua (TEM)
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Két qua anh TEM (hinh 3.9) thuluoc cho thy phan l6n cac fat
nano Ag c6 &u tric hinh éu. Khi ting rong d6 mol cia dung dch
AgNO;, kich throc hat tang din. Kich thréc hat cé gia ti trong
khaoang tir 14,1+ 21 nmidi voi AQNO; 1 mM (hinh a); ang din dén
khoang 22,8 + 38,7 nnddi véi AgNO3; 8 mM (hinh c). &i AgNO; 8
mM (hinh d)da c6 xit hign thém &m hinh tam giac, hinhap
phuong va hinh que. Theo [45] khi AgN® ndng do thip thi cac ht
c6 xu hrong o ra hinh 8u nhung khi rong d6 AgNO; cao thi ngoai
hinh du con c6 s tao thanh hinkia giac, day va que.

;;;;; -NIHE

Hinh 3.9. 4nh TEM @a nano Agdng hyp trong ethylene glycolv
nong dé mol aia AgNQ lan et 1a 1mM (a);4 mM (b); 8 mM (c,d)
Qua khio sat cac §u t6 anh hrong dén ar hinh thanh Ag nano
trong dung méi EG, chdng toi fim thdy ¢ ndng d6 AgNO; 1 mM;
PVP/EG 10 mM va thi gian chéu xa 5 phut ladiéu kién toi uu dé
téng hyp dugc Ag nanodat kich thrge nho (12,3 + 18 nm)dong déu
vaon dinh theo thi gian.
3.1.2. Trong dung méi glycerol
Co ché cia qud trinh ki ion Ag' trong glycerolduoc chip nhin
phd bién ding trong tr nhu trong dung mdi ethylene glycdl trén
[38]:
CH;OH-CH(OH)-CHOH — CH,OH-CH(OH)-CHO + H
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CH,;OH-CH(OH)-CHOH — CH,OH-CO-CHOH + H,
CHOHCH(OH)-CHO + 2AgOH- 2Ag + HO + CHOH-CH(OH)-COOH
CH,OH-CO-CHOH + 2AgOH— 2Ag + CHOH-CO-COOH + HO + H,

Ngoai ra, theo ching t6i ocché ciia qua trinh ki ion Ag' trong
glycerol c6 ti dién ra king cach tach wc, saudd sin phim tao
thanh & khir Ag* thanh Ag.
3.1.2.1. Klao sét theo thi gian chiéu vi séng
a) Hinh thai éa dung dch keo Ag nano

Dung dch ¢ mau vangubi va maudam dan khi ting thdi gian
chiéu vi séng (hinh 3.11).

b) Phépdo phd hip thy (UV-Vis)

Cuong do phd hap thy ting nhanh khizng thvi gian chéu vi song.O
thoi gian chéu séng 1phdt, tin & phb hap thu khdngdang K. Khi chiéu
s6ng tr 1,5dén 5 phat ph hap thy ting nhanhO thoi gian chéu vi song
10 phut, @ong do phd hap thy hau nhr taing khdngdang K so \6i 5 phut
(hinh 3.12)Piéu d6 ching © ring Wi thoi gian chéu vi song khang 5
phat, qué trinh kincia cac ion Agda »ay ra gin nhr hoan toan.

0.30 4
0.28 -
0.26 4
0.24
0.22 4 F
0.20
0.18 4
0.16
014

10 phiit

£ 5
\— phit

2,5 phiit
2 phut
1,5 phiit

D6 hiip thy

012
010
0.08
006 -
004
002

Buéc séng nm

Hinh 3.12.Phs hdp thy UV-Vis aia keo nano Agihg hyp trong
glycerol theo thi gian chiéu vi séng
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Db thi phd ciing cho thy, khi thoi gian chéu vi séng ing Ién,do
rong aia pkd hap thu c6 xu hréng M rong hon vadinh pto dich
chuyén dan V& budc song daitt 415 nmdén 428 nm ching © kich
thuoc hat tang.

c) Anh hién vi dién tir truyén qua (TEM)

Tir két qua anh TEM (hinh 3.13) thdugc cho thy phin Isn cac
hat Ag nano c6 &u tric hinh éu. Khi ting thyi gian chéu vi séng,
kich throc hat tang din. Kich thréc trung binh @a hat tir khoang
5,77 + 13,9 nno thoi gian 2,5 phat,ang din vadat khoang 15,4 +
25,9 nm sau thi gian 10 phatbiéu nay ph bp voi nhan dinh tir
két qua do UV- Vis & trén.

£ b

Hinh 3.13.4nh TEM @ia nano Agdng hyp trong glycerol
theo thi gian chiéu vi séng 2,5 phut (a); 5 phat (b) va 10 phut (c,d)
3.1.2.2. Klao sat theoitss mol aia PVP/AgNQ@
a) Hinh thai éa dung dch keo Ag nano

Dung dch keo Ag nano c6 mau vangt mau ga dung éth thaydoi
khéng nhiu (hinh 3.14) khiang i SHr.
b) Phépdo phb hap thu (UV-Vis)

Vi tri cacdinh @ia pté hip thy khi c6 mit PVP ¢ budc séng trong
khoang tr 417 - 424 nm. Khiihg r, do rong aia ptd hap thy hep hon,
cudong do phd hap thy tang 1€n, tié hién luong hat nano Ag hinh thanking
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va kich throc giam dan. Pac biét 1a tr r = 5dén r = 10 cd s tang Ién kha
16N v crong do hap thy ching © luong Ag nanodo thanh ang ét nhanh.
Ngoai rag r =10 va r = 20 phrat doc, hep vaddi xiang ching © luong Ag
nano 40 ra chii yéu Ia hinh &u, kich thréc nhd va trong dbi dong déu [47].

0.0

T T T T T T T T 1
350 400 450 500 550 600 650 700 750 800

Buée séng nm

Hinh 3.15.Phs hdp thy UV —vis aia keo nano Ag trong dung méi
GL theo cécitss mol aia PVP/AgNQ@
c) Anh hién vi dién tir truyén qua (TEM)

Tir két qua anh TEM (hinh 3.16) thdugc cho thy phan l6n cac lat
nano Ag c6 éu trdc hinh &u. Khi ting rong do chit 6n dinh PVP, kich
thugc hat giam dn. Kich thre hat ¢6 gia ti nam trong khang tr 14,1
+21,1 nm (r = 2,5); gim din dén khaing 9,76 + 14,7 nm (r = 20)Ing
VGi ty 1& ndy, cac it co kich throc khadong déu, va phan & rat déu
trong dung éth, ching ® qua trinh hinh thanhab nanoda xy ra én
dinh.O tai r=0, ding &0 ra cac ht hinh du nhrng ching c6 xubng
tu dam hi véi nhau vi khéng cé éb6n dinh PVP.
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Hinh 3.16 Anh TEM @a nano Agdng hvp trong glycerotheo i so
mol PVP/AgN@r =0 (a);r = 2,5(b); r = 10 (c);r = 20 (d)

3.1.2.3. Klao sét theo dngds mol aia AgNQ

a) Hinh thai éa dung dch keo Ag nano

Dung dch keo Ag nano c6 mau vangoet va maudam dan (hinh
3.17) khi ting thoi gian chéu séng.

b) Phépdo phb hap thy (UV-Vis)

Tir d6 thi phd (hinh 3.18) cho ty, khi ting ndng d6 mol aia
AgNOs, d6 hip thy tang din, pkd mo rong hon vadinh pho dich &
phia lréc séng dai cing © lugng Ag nano hinh thanh réhi hon va
kich thréc ding ting din [21]. S5 di nhu vay la do khi ing rong do
AgNO; luong ion Ad ting I&én lamday manh sr phat trén hat nano
Ag va din dén kich thréc ting. Ngoai ra,di ndng do AgNO; 8 mM,
phd con xuit hien thém vai ph, ching © Ag nanod day ngoai dng
hinh diu con c6 cac hinhadg khac (o ché xay ra hinh 3.10).

AgNO, 8 mM

_—

/AgN()‘ 4mM

AgNO, 2 mM

AgNO, 1 mM

Do hap thy

400 500 600 700 800

Hinh 3.18.Phs hdp thy UV-Vis aia keo Ag nanashg hpp
trong glycerol theo éng dg mol aia AGQNQ
c) Anh hién vi dién tir truyén qua (TEM)
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Két qua anh TEM thuduoc cho tiy phan 16n cac lat nano Ag c6
cau tric hinh &u. Khi ting rong dé mol aia dung gch AgNQ,, kich
thudc hat tang dan. Kich thréc hat ¢6 gia ti trong khang tr 12,1+
21,2 nm (AgNQ 1 mM); ting din dén khaing 24,2 + 36,4 nm
(AgNO; 8 mM). Tai AgNO; 8 mM anh TEM da c6 xut hién thém
tam hinh tam giac, hinfp phrong va hinh quediéu nay ding phu
hop V6i mot sb cong b khac va phil ép voi nhan dinh tir phd UV-
Vis [45].

nnnnn

Hinh 3.19 4nh TEM @ia keo nano Agihg hop trong GL khi Bng do
mol aia dung dch AgNQ ldn lept 13 1mM (a);4 mM (b); 8 mM (c,d)
Qua khio séat cac §u t6 anh hrong dén sr hinh thanh Ag nano
trong dung méi GL, ching t6i ah thdy & ndng do AgNO; 1 mM;
PVP/GL 10 mM va thi gian chéu xa 5 phut ladiéu kién ti uu dé
tong hyp dugc Ag nanodat kich thrdc nhod (9,76 + 14,7 nm)ddng
déu vaén dinh theo thi gian.
3.1.3. Trong méi twong sorbitol
Co ché cua qué trinh kh ion Ag" trong méi trrong sorbitol éing
tuong tr nhu trong dung mai glycerat trén.
3.1.3.1. Klao séat theo thi gian chiéu vi séng
a) Hinh thai éa dung dch keo Ag nano
b) Phépdo phb hip thy (UV-Vis)
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Tur d6 thi phd (hinh 3.21) ta thy cuong do phd hap thy ting nhanh
khi tang thvi gian chéu vi séng tr 1,5dén 5 phat.O thoi gian chéu
vi s6ng 10 phut, wyng do6 phd hip thy hau nhr ting khéngdang K
so Wi 5 phdt, tuy nhién @ dudi ¢ 10 phit chodigng ra cling ©
kich thréc hat tang. Theo céc tac §i[38], [47] Khi cac lat co kich
thudc tang, dii dudi daio vung hréc song trén 600 nm co xuréing
mao rong hon do daaiong doc cia cac lat Ag nano.

0.20

10 phat
018 /

0.16

5 phit
0144
2,5 phit

2 phiit

T g T T T y T g —
400 500 800 700 800

Bude séng nm

Hinh 3.21.Phs hap thy UV-Vis aia keo nano Aging hop
trong sorbitol theo thi gian chiéu vi séng
c) Anh hién vi dién tir truyén qua (TEM)
Tu két qua anh TEM (hinh 3.22) cho fly phan I6n cac hat Ag
nano c6 éu tric hinh éu. Khi ting thdi gian chéu vi séng, kich
thudc hat ting din.
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Hinh 3.22.4nh TEM @a nano Agdng hop trong sorbitoltheo thvi
gian chéu vi séng 2,5 phut (a); 5 phat (b,c) va 10 phit (d
Tir anh TEM ta thy kich thréc trung binh ga hat tir khaang 8,61
+ 15 nmo¢ thoi gian 2,5 phat,ang din vadat khaang 16,6 + 32 nm
sau thi gian 10 phatO thoi gian 2,5 phat it c6 kich throc khong
déu. O thoi gian 5 phut, cacdt cé kich throc va c6 s phan b kha
ddng déu. Tuy nhiéndén 10 phut cacdt lai va cham vao nhau vaét
tu lai thanh ht c6 kich thréc lon hon [38]. Nhr vay, so Wi cung ndt
thoi gian chéu vi séng, kich théc sin prim Ag nano éng hyp trong
mdi trudng sorbitol nib hon dang K so \6i truong hyp dung moi EG
va GL. Riéngy 10 phut kich théc hat caa SB hi 16n hon. Bidu nay
c6 I8 1a doanh hrong aia kin chit dung méi. Kt qua nay phu bp
véi phdé UV- Vis.
3.1.3.2. Klao sét theoitss mol aia PVP/AgNQ
a) Hinh thai éa dung dch keo Ag nano
Dung dch keo Ag nano ¢6 mau vang, maaaung gch dam dan
khi tang r, riéng mu r = 20 c6 mau vang athon (hinh 3.23).
b) Phépdo phb hap thu (UV-Vis)

Do hip thy

Bu6c séng nm
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Hinh 3.24 Phs hdp thy UV —Vis aia keo nano Ag trong
sorbitol theo ts6 mol aia PVP/AgNG@

Tur d6 thi pho ta thy vi tri cacdinh aia pt6 hap thu c6 hréc séng
nam trong khang tr 416 - 422 nmuong (ng Wi mau vangdac
trung aia keo Ag nano. Khi r = 0 (khéng céatPVP), arong do hap
thu thap hon khdng nhdu so Wi khi r = 2,5 nling cai dudi lai choai
ra ©vng hon, ching © lugng Ag nano hinh thanh khi r = O it
khéng nhéu so i khi r = 2,5 nlrng ¢6 kich tixde 16n hon. Diéu
nay duoc giai thich 1a do PVRI6Ng vai tro 1a cht én dinh, khi Ad
hinh thanh, PVPde lay Ag® va ngin can, han ché cac ht Ag két tu
lai véi nhau. Khi ing rong d6 PVP,d6 hap thy ting va lrée song
gan nhr dich chugn khéngdang K, tuy nhién khi ingdo PVP cao
(r = 20)do hap thu c6 gam so i khi r = 10 [21]. Quy ldt nay
gidng trong dung mdi EG va GL.

c) Anh hién vi dién tir truyén qua (TEM)

Hinh 3.25 trinh baynh TEM dia keo Ag nanoding hyp trong

sorbitol theoitsd mol aia PVP va AgN@
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Hinh 3.25 4nh TEM @a keo Ag nanasng hpp trong sorbitol
PVP/AgNQT =0 (a);r = 2,5(b); r = 10 (c,d); r = 20 (e,f)

Tur két qua anh TEM thudugc cho thy phan lon c&c lat nano Ag co
cau trac hinh éu. Khi ting rong do chét 6n dinh PVP, kich thoc hat
giam dan. Kich thréc hat 6 gia ti nam trong khang tr 8,49 + 19,5
nm (r = 2,5); gim dan dén khaing 5,38 + 13,9 nm (r = 200} tai r = 0,
hat tao ra co kich théc khaing 15,2 + 19,6 nm, tuy cadatmay khong
cO xu hréng w dam ki voi nhau nlr ¢ dung méi EG, niing ching
phan b khdéngdéu trong dung @th. Khi ting rong do PVP, cac ht
phan b khadong déu trong dung ith, ching © SB ngoaidéng vai tro
la chit khir condong vai tro 1a cht 6n dinh kha ét.
3.1.3.3. Klao sét theo dng dé mol aia AgNQ
a) Hinh thai éa dung dch keo Ag nano

Mau aia dung dch keo lhc nanodam dain khi ting rbng do
AgNO; (hinh 3.26).

b) Phépdo phb hip thy (UV-Vis)

Tur db thi phd (hinh 3.27) cho ty, khi ting rong do AgNO;,, d6 hap
thu tang din va hréc séng ang dch chugn din v phia rgc séngdo,
ching © luong Ag nanodo ra ting va kich tixéc aia hat ciing lon dan.

0.26 -
0.24 -

b0 hilp thy

T T T T T
400 500 600 700 800

Bude séng nm
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Hinh 3.27.Phs hdp thy UV-Vis aia keo Ag nanashg hpp
trong sorbitol theo dng dg mol aia AgNQ
c) Anh hién vi dién tir truyén qua (TEM)

Két qua anh TEM (hinh 3.28) thuluoc cho thy phan lon cac fat
nano Ag c6 éu trdc hinh éu. Khi ting rong d6 mol aia dung dch
AgNO;, kich thréc hat ting din. Kich thréc hat c6 gia ti trong
khoang tr 8,49 + 21,2 nm (AgN@L mM); ting din dén khaing 30,4
+ 35,6 nm (AgN@8 mM). Tai AgNO; 8 mM anh TEM da c6 xut
hién thém &m hinh tam giac, hintp phrong va hinh quediéu nay
ciing phu kyp v6i nhan dinh ¢ trén va i mot sd cong 1o khac [45].

Hinh 3.28 4nh TEM @ia keo Ag nanahg hvp trong trong dung méi SB
Vvéi nong dé mol AgNQIdn Lot 1&: 1mM(a); 4 mM (b); 8 mM (c,d)

Qua khio séat cac §u t6 anh hrong dén sr hinh thanh Ag nano

trong dung méi SB, chdng téi fin thdy & nong do AgNO; 1 mM;

PVP/SB 10 mM va thi gian chéu xa 5 pht ladiéu kién ti uvu dé

tong hyp dugc Ag nanodat kich thrdc nho (5,38 + 13,9 nm)ddng

déu vaon dinh theo thi gian.

3.1.4. Trong ndt 6 dung moi khac
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Thuc nghém tién hanh kho sat wi mot 5 dung madi khac nhetanol,
isopropanol. Trong cac dung mdi nayaphing »xy ra c6do on dinh
khodng cao, kinnang thanh coéng fp. Két qua khao séat ph UV- Vis cho
thay Ag nano éng hyp trong cac dung méi nayi thy & bude séng
khaang ir 420 nmdén 450 nmitong tng Wi mau vanguoi (hinh 3.29).

030 Ag/CHOH

D0 hip thy

T T T T T
400 500 600 700 800

Hinh 3.29. Phs hdp thy UV —Vis aia keo nano Ag
trong etanol va propanol

Thuc nghém ding cho tiy, cac 4n prim Ag nano éng hop trong
hai dung méi nay&bi keo 1 va khéngdn dinh theo thi gian.

3.2. Khao sét sr 6n dinh cia hé theo thei gian (sau 2 thang)
3.2.1.Pj bén mau aia dung dch theo thi gian lau:

Hinh 3.30 trinh bay mauia dung déch keo nano Agdng hop
trong dung mdi EG theo dhgian chéu vi séng licdau va sau 2
thang Mau aia dung dch hau nhr thay ddi khéngdang K, cac nau
khdng c6 s két tu ling xubng, tir trudng hyp mau khéng co PVP.
3.2.2. Pl§ UV- Vis aia bec nano theo tii gian lzu

Hinh 3.31 trinh bay ghhip thy cia keo lac nano theo ti gian k.

£=20lic di 2,5 philt-lic ddu

DO hiip thy
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Hinh 3.31.Phs hdp thy UV-Vis aia keo Ag nanasng hyp trong
EG (a); GL (b); SB (c) lidau va sau thi gian 2 thang

Pinh pkd hau nhr it thay ddi, cuong d6 hdp thu c6 gam nhrng
khéngdang K. Binh plb dich chugn nhe vé buéc séngds. Ching
t6 cac hat hau nhr ton tai 6n dinh trong dung ith.
3.2.3.P¢ bén kich thwdc aia keo tuc nano theo thi gian leu

Quan satanh TEM chip cac miu bandau va sau thi gian 2
thang (hinh 3.32 va 3.33), taith Hat c6 ting 1én & kich throc
nhung ting khéngdang K. Ching t ¢ day hat tao raén dinh theo
thoi gian.

’@.
18.6 nm
Dinh .002
Dinh-6.004 — Print Mag: 125000x @ 51 mm UL
Print Mag: 250000x @ 51 mm eL L] 3:37:30 p 03,0511 HV=80.0kV
3:38:59 p 01/05/11 HV=80.0kV TEM Mode: Tmaging Direct Mag: 60000x
TEM Mode: Tmaging Direct Mag: 120000x EMLab-NIHE

EMLab-NIHE

Hinh 3.32 4Anh TEM @ia Ag nanodng hyp trong trong dung méi
GL wi thoi gian 2,5 phdt lGeZdu (a) va sau 2 thang (b).

e f o L]
I
.18 nm P
.
#5.61 nm
£
% 5.38 nm
.Jé.s nm »
& %50

Mau - 8004 -_— Dinh-3.003
Print Mag: 167000x @ 51 mm 100 nm Print Mag: 125000x @ 51 mm 100 nm
3:18:27 a 03,0511 HV=80.0kV 3:21:57 p 05,05,11 HV=80.0kV
TEM Mode: Imaging Direct Mag: 80000x TEM Mode: Imaging Direct Mag: 60000x

EMLab-NIHE EMLab-NTHE
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Hinh 3.33 4Anh TEM @a keo Ag nanashg hyp trong trong dung
mdi SB vi r=10 llc ddu (e) va sau 2 thang (f)

3.3. Higu qua diét khuén cia vat liéu Ag nano
3.3.1. Khi ndng digt khudn cia keo Ag nano

Pé khao sét ki nang dit khuan aia keo Ag nanadhg hop trong 3 dung
mdi EG; GL va SB ching toéth hanhdo 1Cs,, MIC, MBC aia ting niu.
Két qua duoc trinh bayo bang 3.1.0 ndng do rat thap, Ag nanodng hop
trong cac dung méi polyol c6 &ang khang khiin arc manh, chingic cté
va tiéu dit duoc nhéu loai vi khuan, rim gay inh cho ngoi. Biéu nay
duoc ching minh qua ing 3.2. Keo & nano éng hop dugc so sanhdi 3
chét chuin tham kio d6 la Ampicillin, Penicilin/Streptomycin, Fluconagol
[23], [39]. Két qua ICscna cac rau hau hét nam trong khéng gisi han aia
chit tham kfao. Dac biét Ag nano éng hyp duoc c6 ki nang dit khién
E.colirit tht, c6 tté sanh ngang hangiAmpicillin.

Bang 3.1.Két qua thir hogt tinh khéang sinhia keo lac nano
dwoc tong hpp trong cac dung mdidu co khac nhau

Nong do we ché sy phat trén cia vi sinh it va
- — nam kiém dinh - (uM) ,
Gram (+) Gram (-) Am
S.aureus| E.ColiP.aeruginosa | C.albican
I1Cs 16,23 8,94 9,38 29,84
1 21/ MIC 42,5 22,97 11,88 45,96
MBC 100 100 - >100
2 Ag/ I1Cs 32,39 7,86 17,84 72,97
GL MIC 50 43,88 23,01 94,59
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MBC >100 >100 - >100

Ag/ ICso 25,66 20,83 18,75 41,13

3 sB MIC 48,85 46,88 23,75 82,14
MBC 100 >100 - >100

cac dung mdi #u co so sanh & mét 6 chat chuin tham ko

Bdng 3.2.ICs, ciia keo Ag nanashg hyp trong

ICso ug/ml
. Gram (+ Gram (-) Nim
Tén miu
.| P.aerug )
S.aureus E.coli | . C.albicar
-inosa
. Ampicillin 0,06-2 | 0,05-2
Chat —
Penicilin/
tham ) 4-5
Streptomycin
khao
Fluconazole 10 - 16
Mau Ag/EG 1,753 0,966 1,013 3,222
téng Ag/GL 3,498 0,848 1,927 7,881
hop Ag/SB 2,771 2,249 2,025 4,442

3.3.2. Khi ndng chong ném mic aia keo nano Ag

Keo nano Ag c6 kihnang clbng rim moc rét tét, tét hon nhiéu so
véi dung dch AgNG;.
KET LU AN VA KI EN NGHI

* KET LUAN
1. Keo fac c6 du tric nanaté duoc tong hop thanh céng trong cac
dung mdi lku oo polyol khac nhau nh ethylene glycol, glycerol,
sorbitol, sr dung chit én dinh PVP ling phrong phap vi séngdi
thoi gian cl tao nhanhgdon gian va & lap lai. San prim keo Ag cado
bén cao theo thi gian.
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2. PIo hip thy UV-Vis ciia $in prim keo hc nano cdtinh pld hap thu
nam lan @n budc song 420 nnddi véi ca ba lai dung mdi fiu . Pay
la vung lréc séngdic trang c6 mau vangrbi caa keo Ag co kich e
nano métbo hap thy tuong tng Wi hiéu suit tao bac nano ang din tir
mai trrong sorbitoldén glycerol va cao riti1a ethylen glycol.

3. Anh TEM dia keo lc nano phn lén déu c6 ding hinh éu, c6
kich thréc khaing 10 + 38 nm khidng hyp trong dung mdi ethylene
glycol; khaing 6 + 36 nm khidng hop trong dung méi glycerol va
khaang 4 + 35 nm khidng hop trong méi teong sorbitol.

4. Khi ting thvi gian chéu song, ang rong do AgNO; cac ht tao
ra c6 kich tivéc tang din; khi ting rong d6 cua cHit 6n dinh cac ht
c6 kich thréc giam dan. Khi ndng do AgNO; tir 8 mM tro [én ngoai
hinh du con to ra ndt 5 hinh ding khac @m tam giac, que...).
Piéu kién t6i uu dé tong hyp bac nano cé kich tinc nho, dong déu
va 6n dinh theo thi gian & dng do dung dch AgNO; 1 mM; rong
do mol PVP 10 mM va thi gian chéu vi song 5 phit.

5. Vat liéu Ag nano éng hyp dugc c6 kh nang khang khin rat tot
véi vi khuin va mm. Kha ning khang khin aia Ag nano éng hop
dugc trong dung mdi ethylen glycol nhin chudglon trong trong moi
truong sorbitol va dt hon dung madi glycerol. Keo nano Agrg hop
dugc con co tinh afng rim mbc, cé ki ningang ding trong o quan
thuc phim.

* KI EN NGHI

1. Tong hyp nano Ag trong @t s dung méi polyol khac nh
glucose, saccarose,dé tim ra dung mdi& wu nhit cho phrong
phap nay.

2. Khao sat wi mot s chit 6n dinh khac nix PVA, SiO,,... dé tim
chit 6n dinh $t nhit.
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3. Khao sét g anh hrong dia mt s ion ¢ trong dungidh bandau,
do dai chdi poly(vinyl pyrrolidone)dén két qua san pHim thudugc.

4. Nghién @u déng hoc cia qua trinh hinh thankathnano Ag.

5. Nghién éu phrong phap ph bac nano Ién mat vat liéu nhr gom,
silicagel, i, giay,... & md rong ptam vi tng ding aia \at liéu nano Ag.
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