LOI CAM ON

Truéc hét ching toi xin chan thanh cam on C6 TS. Nguyén Thi Phuong
Phong, B0 mon Hoéa 1y — Truong Pai hoc Khoa hoc Tu Nhién da tao diéu kién tbt

nhat dé cho chung t6i hoan thanh dé tai nghién ctru khoa hoc nay.

Chung t6i xin chin thanh cam on t6i quy thay c6 trong khoa Céng nghé Hoa
— Thuc phém cling nhu ban lanh dao truong Pai Hoc Lac Héng, da tao moi diéu
kién gitip do cho chiing to1.

Chung t6i xin chan thanh cam on quy thay cd quan 1y phong thi nghiém khoa
Cong nghé Hoéa — Thuc pham trudong Dai hoc Lac hong va phong thi nghiém Hoa 1y
cta trudng Pai hoc Khoa hoc Tu nhién d3 giup d& ching toi rat nhiéu trong qua
trinh 1am d@ tai.

Trong qua trinh 1am nghién ctru va bao céo dé tai, chic chin s& khong tranh
khoi nhimng thiéu sot. Chung t6i rat mong nhan duoc su gop ¥ ctia quy thay co dé dé

tai dugc hoan thién hon.
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PHAN MO PAU
e Ly do chon dé tai

Ngay nay cong nghé nano phat trién manh mé va dugc tng dung rong rii trong
nhiéu linh vuc khac nhau nhu: y hoc, sinh hoc, cong nghé xtc tac, cong nghé thong
tin, xc tac, quang hoc, dét may, my pham...trong d6 cong nghé nano bac dugc cac

nha nghién ctru dac bi€t quan tam.

Nano bac c6 rt nhiéu tinh chit khac hin véi bac khdi nhu tinh chit quang, tir,
dién...nhung dic trung nhat ctia nano bac 1a tinh khang khuan. Nano bac c6 kha ning
giét chét hon 650 loai vi khuan khac nhau chi trong vong mot phut. Tat ca cac vi
khuan khong bi lon voi khang sinh bac va vi thé, cac hat nano bac khong bi mat tac
dung. Ngoai ra, cac hat nano bac cling sé giup tao ra cac oxygen hoat tinh tur trong
khong khi hodc tir trong nude va tir d6 pha hiy cdc mang té bao cua vi khuan. Céc hat
nano bac di dugc dua vao moi chat déo va ung dung kha rong rai trong doi séng.
Nano bac dugc dua vao cac polymer nhu polyetylen (PE), polypropylen (PP), cac loai
gidy, vai... c6 kha niang giét chét ba loai vi khuan: tu cau khuin vang, Bacillus

pneumoniae va E. Coli.

C6 rat nhiéu cach tong hop ra nano bac nhu: phwong phép vi séng, phuong phap
khir sinh hoc, phuong phap hod 1y... trong d6 phuong phap phan huy nhiét phirc chit
oxalat bac nham tao ra cac hat nano bac 14 phuong phap méi 4p dung nhung di co
hi¢u qua kha cao. Nano bac tao ra tr phuong phap nay c6 do sach kha cao, do khi CO,
duogc thoat ra dé dang, khong 13n bat ky mot tap chat nao. Hon nita, trong dung dich
keo nano bac hoan toan khong c6 sy hién dién cua ion Ag+ nén mau sic clia cic san

pham tmg dung cac dung dich nay khong bi anh huong.

Dung dich keo nano bac dugc diéu ché trong diéu kién hoa hoc xanh vdéi tién
chat oxalate bac, chét bao vé 1a polyvinyl pyroidone (PVP) trong mdi trudng ethylene
glycol c6 su hd tro cua nhiét vi song. Py 1a mot phuong phap kha tién lgi, don gian,
thoi gian phan tmg nhanh. TUr nhitng wu diém cuia nano bac ciing nhu tinh hiru ich, su

khac biét cia phuong phap phan hiy nhiét so véi phuong phap khac da thuc diy cho



ching t61 chon dé tai “Nghién ctru ché tao hat nano bac va dung dich keo nano bac

theo phuong phap vi song” lam dé tai nghién ctru khoa hoc.
e Tong quan vé lich sir nghién ctru ciia dé tai

Ngay nay trén thé giéi ciing nhu trong nudce, khoa hoc va céng nghé nano dang
phat trién rit manh mé va dugc ung dung rong rii trong cac nganh khoa hoc khéc
nhau nhu dién ti, vat 1y, hoa hoc, sinh hoc, y hoc, moéi truong...trong do ndi bat 1a céac
mg dung cta né trong cac viéc xir Iy nhidm khuan, khong giy doc hai cho con nguoi

va khong gay kich Uimg da.
= Tinh hinh nghién ctru trén thé giéi

Trén thé gidi da c6 nhiéu cong trinh nghién ciru tong hop va tmg dung nano bac
nhu: téng hop keo bac trong pha nudc/dau (Wanzhong Zhang, Xueliang Qiao,
Jianguo Chen) ; ché tao khau trang phau thudt chira nano bac véi hiéu suat khang
khudn cao (Sougata Sarkar, Atish Dipankar Jana, Samir Kumar Samanta, Golam
Mostafa); co ché khang khuan ctia nano bac (Y. Li, P. Leung, L. Yao, Q. w. Song, E.
Newton); tong hop va khao sat cac tinh chéat Iy hod cta hat nano bac trong cao su
thién nhién (N. H. H. Abu Bakar, J. Ismail, M. Abu Bakar); san xuit nano bac tng
dung trong duogc phém (X. Chen, H. J. Schluesener); ché tao mang loc nudc khang
khuan bang mut x6p Polyurethane chtra nano bac (Prashant Jain, T. Pradeep); hiéu
quad tinh khang cua dung dich keo nano bac lén vai sgi (H. J. Lee, S. Y. Yeo, S. H.
Jeong); phan huy nhi¢t tao ra hat nano bac (S. Navaladian, B. Viswanathan, R. P.

Viswanath, T. K. Varadarajan).
* Tinh hinh nghién ciru trong nuéc

Cung v6i su phat trién manh mé cua linh vuc nano trén thé gidi, trong nudc
cling c6 kha nhiéu dé tai nghién ctru vé linh vuc nay tiéu biéu nhu: Nhom nghién ctiru
nano tai Phong thi nghiém cong nghé nano — Pai hoc Qudc gia TP. H6 Chi Minh di
ché tao nano bac tir tién chat AgNO; bang phuong phéap khir vat 1y; khir polyol c6 sy
hd trg cua nhiét vi song; tng dung dung dich keo nano bac ngam tdm trén vat lidu

polyurethan dé xtr Iy nguén nudc udng nhiem khuan; ché tao nano bac trén nén cao su



thién nhién bang phuong phap khir hoa hoc; Ché tao hat keo nano bac trong PVP bai
tia gama (Bui Duy Du, Pang Van Pha, Nguyén Ngoc Duy, Nguyén Thi Kim Lan, Vo
Thi Kim Lang, Ngé V& Ké Thanh, Nguyén Thi Phuong Phong va Nguyén Qudc
Hién); ché tao mang loc nudc khang khuan bang mat xdp Polyurethane chtra nano bac

(Nguyén Thi Phuong Phong, V5 Ké Thanh, Phan Hué Phuong).
e Muc tiéu va pham vi nghién ctru

= Diéu ché nano bac trong moi truong ethylene glycol bﬁng phuong phap khi

nhiét co sy ho trg cua vi song.

= Khéo sat kha ning khang khuan cua dung dich nano bac bing phuong phap
vong khang khuan tai Vién Pasteur Thanh Phé H6 Chi Minh.

e Phuong phap nghién ctru

= Diéu ché phtc chit bac oxalat va xac dinh cac tinh chit 1y hod bang cac
phuong phap phan tich FE — SEM, EDS, XRD. Ché tao hat nano bac bang
phuong phdp phan huy nhiét, thay dbi nhiét do nung mau va xac dinh cic

tinh chét 1y hod bang cac phuong phap phan tich nhu XRD, TEM.

» Piéu ché dung dich keo nano bac trong diéu kién hoa hoc xanh voi tién chit
oxalate bac, chat bao vé 1a polyvinyl pyroidone (PVP) trong mdi truong
ethylene glycol c6 sy hd tro cta nhiét vi song. Thay doi cac thong sb nhur
nong do bac oxalat, nhiét d6, thoi gian. Str dung cac phuong phap phan tich:
UV-Vis va TEM.



Chuong 1
TONG QUAN

1.1 Vai nét vé kim loai Ag
1.1.1 Ag - Kim loai cua mat trang

Thang hét tran nay dén tran khac, quan cta Alecxandre xit Makedonia ao at
tién vé phia dong. Ba Tu rdi Phenicia, Ai Cép rdi Babilon, Bactria rdi Sogdiana lan
luot bi chinh phyc. Nam 327 trudc cong nguyén, quan Hy Lap tran dén bién gi¢i An
b4§. Tuong nhu khong c6 sttc manh nao chan dugc dao quan thién chién cua vi
tuéng g danh d6. Nhung bdng nhién, hang loat quan Hy Lap bit dau mic bénh
ning vé duong tiéu hoa. Nhitng ngudi linh gy com va kiét strc dd ndi loan, doi trd
vé qué huong. Mic dau sy khat khao nhitng chién cong méi dang 16i cudn nha vua,

ong van budc long phai lui quan.

Nhung c6 mot didu dang chi ¥ d6 13 so v6i binh linh thi cac tuéng linh Hy
Lap bi bénh it hon nhiéu mic dau ho d3 chia sé véi tudng si nhitng ndi gian lao vat
vé ctia cudc doi chinh chién.

Cac nha bac hoc phai mat hon hai ngan nim méi tim duoc nguyén nhan cua
hién tuwong bi an d6. Thuc chit 1a cac binh linh cua quan doi Hy Lap luc biy gio da
ubng nuéc dung trong cde bang thiée, con cac tudng linh thi ding cde bang bac. Ma
bac thi c6 mot tinh chat ky diéu: khi hoa tan trong nudc, né giét chét cac vi khuan
gy bénh c6 mit trong d6, thém vao d6, dé khir tring cho mét lit nuwéc chi can vai
phan ty gam bac 1a du. Chinh vi vay, nhém ngudi c6 vai vé trong quan d6i von dung
cde chén béng bac nén mirc dd nhiém bénh & ho it hon hin so véi & nhirng nguoi

linh binh thuong.

Nha viét sir thoi cd Herodot ké rang, ngay tir thé ky VI trudc cong nguyén,
trong thoi gian tién hanh rit nhiu cac cudc chinh chién, vua Ba Tu 1a Kyros di
chtra nudc udng trong nhitng binh “linh thiéng” bang bac. Trong cac sach ton gido

An D6 ciing c6 nhitng doan noi rang, nguoi ta ding thoi bac nung d6 nhing vao



nudce dé khur trung cho nude. Tai nhi€u nude da co tuc 1€ ném xudng giéng vai dong

tién bac dé “cung giéng”.

Co € ta co thé coi tac dung lam sach nudc cua bac 1a nghé nghi¢p c6 xua
nhat cua kim loai ndy, ma ngay ca hién nay né cling khong tir gia nghé ay: cac ion
bac gitp cho vi¢c bao quan nudc udng dy trit cho cac nha du hanh vii tru trén tram

quy dao.

Mic dau hoat dong ciia cac hop chét bac rat hip dan, song nhiing tinh chat
vat 1y va tng dung k¥ thuat cta chinh kim loai nay c6 18 con c6 stc hap dan hon.
Nguyén do 1a trong s6 cac kim loai, bac cung mot luc gilr luon ba ky luc vé ba chi
tiéu: kha niang phan xa anh sang, d6 dan dién va do dan nhiét. “K§ niang” dan dién
va dan nhiét tuyét voi cua bac da 1am cho né tré thanh thtr vat liéu khong thé thay

thé duoc trong nhiéu thiét bi k¥ thuat dién va vo tuyén dién.

Nho ¢6 anh kim sang ngdi nén nguodi Assyria cd xua di goi bac 13 kim loai
ciia mat trang va coi la thu kim loai linh thiéng, cling nhu ngudi Ai Cép da ton tho
vang 13 kim loai mau vang cta mit troi. Trong cac sach vé gia kim thuét, bac duoc
tugng trung bang mot vang tring non. Tén La tinh cua kim loai nay 1a “argentum”

bat ngudn & mot tir vay muon cua tiéng Phan, c6 nghia 13 “tring sang”.
1.1.2 Thudc tinh cia Ag

Bac 13 kim loai mém, déo, dé uén (ctrng hon vang mot chit), ¢ hoa tri mot,
c6 mau trang bong anh kim néu bé mit co6 do danh bong cao. Bac c6 do dan dién tot
nhat trong cic kim loai, cao hon cd dong, nhung do gia thanh cao nén n6 khong

duoc st dung rong rai dé lam day din dién nhu dong.

Bac nguyén chét c6 do dan nhiét cao nht, mau tring nhit, 46 phan quang
cao nhat (mac dund la chat phan xa tia cyc tim rat kém) va dién tr& thép nhét trong
cac kim loai. Cac mubi halogen ctia bac nhay sang va c6 hi¢u tng ro nét khi bi
chiéu sang. Kim loai nay on dinh trong khong khi sach va nuéc, nhung bj mo xin di

trong 6z6n, sulfua hidrd, hay khong khi c6 chira lwu huynh. Trang thai 6xi hoa 6n



dinh nhét cua bac 1a +1; c6 mot sb hop chét trong d6 nd c6 hoa tri +2 da duogc tim

thy [14].

1.1.3 Tinh chit nguyén tir

Tén, Ky hiéu, S& bac, Ag, 47
Phén loai kim loai chuyén tiép
Nhém, Chu ky, Khéi 11,5,d

Khéi lwong riéng, Do ctng 10.490 kg/m?, 2,5

B¢ ngoai kim loai mau trang bong
Khéi lugng nguyén tir 107,8683 d.v.

Ban kinh nguyén tr (calc.) 160 (165) pm

Ban kinh cdng hoa tri 153 pm
Ban kinh van der Waals 172 pm
Céu hinh electron [Kr]4d'5s'

e trén muc nang luong 2,8,18, 18,1
Trang thai 6xi hoa (Oxit) 1 (ludng tinh)
CAu trac tinh thé hinh 1ap phuong

“Ag

Hinh 1.1: Cdu hinh electron ciia Ag



1.1.4 Tinh chit vat Iy ciia Ag

Trang thai vat chat Rin

Piém noéng chay 1.234,93 K (1.763,2 °F)
Piém soi 2.435 K (3.924 °F)
Trang thai trat tu tur nghich tur

Thé tich phan tir 10,27 x10° m*mol
Nhi¢t bay hoti 250,58 kJ/mol

Nhiét nong chay 11,3 kJ/mol

Ap suit hoi 0,34 Pa tai 1234 K
Van tdc truyén Am thanh 2.600 m/s tai 293,15 K
D0 am dién 1,93 (thang Pauling)
Nhi¢t dung riéng 232 J/(kg-K)

Do dan dién 6,301x107 /Q'm

D6 dan nhiét 429 W/(m-K)

Nang lugng ion hoa 1. 731,0 kJ/mol

2. 2.070 kJ/mol
3. 3.361 kJ/mol

1.1.5 Ung dung ciia Ag

Ung dung co ban nhét cia Ag 1a nhu mot kim loai quy va cac mudi halogen.
Dic biét nitrat bac dugc st dung rong rai trong phim anh (day 13 str dung nhiéu nhat

cua bac). Cac ung dung khac con co:

« Céc san pham dién va dién tir, trong d6 can co tinh din dién cao cua Ag,
tham chi ngay ca khi bi xin. Vi dy, cidc bang mach in dugc lam tir son Ag,
ban phim may tinh sir dung cac tiép diém bang Ag. Ag ciing duoc st dung
trong cac tiép diém dién cao ap vi né 1a kim loai duy nhat khong danh ho
quang ngang qua céc tiép diém, vi thé né rat an toan.

« Céc loai guong can tinh phan xa cao cua bac ddi vdi anh sang dugc 1am tir
Ag nhu 13 vat liéu phan xa anh sang. Cac loai guong phd bién c6 mit sau

duoc ma nhom.



« Ag dugc sir dung dé duc tién tir naim 700 TCN boi ngudi Lydia, trong dang
hop kim ciia vang va bac. Mudn hon, Ag dugc lam tinh khiét va duc tién
trong dang nguyén chat. Cac tir "bac" va "tién" 1a c6 cung ¥ nghia trong it
nhat 14 ngodn ngir.

« Kim loai nay duoc chon vi vé dep ctia né trong san xut do trang stc va do
bac, thong thuong lam tir hop kim cua Ag duoc xem nhu 1a Ag du tudi, chira
92,5% Ag.

« Ag duoc st dung dé 1am que han, cong tic dién va cac loai pin dung tich 16n
nhu pin bac-kém hay bac-cadmi.

« Clorua bac (AgCl) c6 tinh trong sudt va duoc st dung nhu chat két dinh cho
cac loai kinh.

o lodua bac (Agl) dugc st dung nham tu may dé tao mua nhan tao.

« Oxit bac duogc sir dung lam cuc duong (andt) trong cac pin dong hd.

Hiéu ung suc khoe va phong ngira : Ag tu ban than nd khong doc nhung

phan 16n cac mudi ciia nd 1a doc va co thé gay ung thu. Cac hop chét chira Ag ¢o
thé hap thy vao trong hé tuan hoan va trd thanh cic chat ling dong trong cic md
khac nhau, dan t6i tinh trang goi 1a argyria, két qua 1 xuat hién cac vét mau xam

tam thoi trén da va mang nhay [14].
1.2 Hat nano Ag — Mot s6 phwong phap diéu ché va tinh chat
1.2.1 Hat nano

Hat nano bac 1a mot khai niém dé chi cac hat c6 kich thudc nano duge tao
thanh tr bac. Nguoi ta biét réng hat nano bac da dugc s dung tir hang nghin ndm
nay. Mau nguyén thily cua bac 1a mau xam nhung néu bac & nhitng dang khac nhau
bac hap thu tin song anh sang va néu bac ¢ kich thudc nano thi s& co sy thay doi
theo ty 1¢ phan xa anh sang va chuyén sang mau vang. Gia thiét rang 1g bac (kich
thudc 10 micro) chira 100 hat, thi 1g nano bac (kich thudc 10 ~ 50 nano) chura it

nhét 10000 hat. Tt diém nay, dé co hiéu qua nhu viéc str dung 1g bac, ta chi can st



dung 0,01g nano bac. biéu d6 c6 nghia rﬁng hat bac dugc phan bd vao trong mot
don vi rat nho (nanomete). Nhu vay, néu kich thudc cia hat cang giam thi hiéu tng

bé mit s& cang ting [17].
1.2.2 Chirc nang va dac trung chinh cua nano bac :
e Hiéu qua cao;
e Khtr mui;
e Chéng lai vi khuan nhung khong anh huéng dén moi truong;
e Khong doc;
e Khong gay hai cho co thé con ngudi;
e Khong gay di tng;
e Tinh siéu dan;

e (o thé hut am [18].

Vi khuin Staphvlococi & Escherichia Coli duge loai bd

dén 99 9o
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Hinh 1.2 : Bdc tinh tiét tring va khang khudn ciia nano Ag tiéu diét dén 99,9% vi

khudn
1.2.3 Cac phwong phap ché tao nano Ag

C6 hai phuong phap dé tao vat liéu nano, phuwong phap tir dudi 1én va
phuong phap tir trén xuéng. Phuong phap tir dudi 1én 14 tao hat nano tir cac ion hodc
cac nguyén ttr két hop lai v6i nhau. Phuong phép tir trén xudng 14 phwong phap tao
vat lidu nano tir vat liéu khdi ban dau. D4i véi hat nano bac thi phuong phap thuong
duoc ap dung 13 phuong phap tir dudi 1én. Nguyén tic 1a khir cac ion kim loai Ag”
dé tao thanh cac nguyén tir Ag. Cac nguyén tir s& lién két v6i nhau tao ra hat nano.
Céac phuong phap tir trén xubng it duoc ding hon nhung thoi gian gin day di co

nhirng budc tién trong viée nghién ctru theo phwong phap nay [13].
1.2.3.1 Phuong phap an mon laser

Day 1a phuong phap tir trén xudng. Vat liéu ban dau 1a mot tim bac duoc dit
trong mot dung dich c6 chira mdt chit hoat hoa bé mat. Mot chum Laser xung co
budc song 532 nm, d6 rong xung 1 10 ns, tAn s6 10 Hz, ning luong mdi xung 1 90
mJ, duong kinh viung kim loai bi tac dung tir 1-3 mm. Du6i tdc dung cua chum laser
xung, cac hat nano c¢o6 kich thudc khoang 10 nm dugc hinh thanh va dugc bao phu
boi chit hoat hoa bé mit C,Hy,i1SO4Na v6in = 8, 10, 12, 14 véi nong do tir 0,001
dén 0,1 M.

1.2.3.2 Phuong phap khir hoa hoc

Phuong phap khir hoa hoc 13 dung céc tac nhan héa hoc dé khtr ion kim loai
thanh kim loai. Thong thuong cac tac nhan hoa hoc ¢ dang dung dich long nén con
goi 1a phuong phap hoa uét. Pay 1a phwong phap tir dudi 1én. Dung dich ban dau c6
chtra mudi ciia bac nhu AgNOs. Tac nhan khir ion kim loai Ag” thanh Ag ¢ day 1a
céc chat hoa hoc nhu Citric acid, vitamin C, Sodium Borohydride NaBH,, Ethanol,
Ethylene Glycol (phuong phap str dung cdc nhom rugu da chire dugc goi 1a phuong
phap polyol). Dé cac hat phan tan t6t trong dung moi ma khong bi két tu thanh dam,

nguoi ta st dung phuong phap tinh dién dé 1am cho bé mit cac hat nano c¢6 cung
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dién tich va day nhau hodc dung phuong phap bao boc chit hoat hoa bé mit.
Phuong phap tinh dién don gian nhung bi giéi han boi mot sé chat khir. Phuong
phép bao phu phirc tap nhung van ning hon, hon nita phuong phép nay cé thé lam
cho bé mat hat nano c6 cac tinh chét can thiét cho céac ung dung. Hat nano Ag véi

kich thudc tir 10 dén 100 nm c6 thé duoc ché tao tir phuong phap nay.
1.2.3.3 Phuwong phap khir vat li

Phuong khur vat 1i dung c4c tac nhan vat li nhu dién tr, song dién tir nang
lugng cao nhu tia gamma, tia tr ngoai, tia laser khir ion kim loai thanh kim loai.
Duéi tac dung cua céc tac nhan vat li, c6 nhiéu qua trinh bién ddi cua dung moi va
cac phu gia trong dung moi dé sinh ra cac gbc hoéa hoc co tac dung khir ion thanh
kim loai. Vi dy, nguoi ta dung chum laser xung cé budc song 500 nm, dé dai xung
6ns, tan s6 10 Hz, cong suat 12-14 mJ chiéu vao dung dich c6 chira AgNO; nhu 1a
ngudn ion kim loai va Sodium Dodecyl Sulfate (SDS) nhu 13 chat hoat hoa bé mat

dé thu duoc hat nano bac.
1.2.3.4 Phwong phap khir hoa li

bay la phuong phéap trung gian gitta héa hoc va vat li. Nguyén 1i 1a dung
phuong phéap dién phan két hop vdi siéu 4m dé tao hat nano bac. Phuong phap dién
phan thong thudng chi c6 thé tao dugc mang mong kim loai. Trude khi xay ra su
hinh thanh mang, cac nguyén tr bac sau khi dugc dién hoa s€ tao cac hat nano bac
bam 1én dién cuc am. Lic ndy ngudi ta tic dung mot xung siéu am ddng bd véi

xung dién phan thi hat nano bac s€ roi khoi dién cuc va di vao dung dich.
1.2.3.5 Phuwong phap khir sinh hoc

Dung vi khuan 14 tc nhan khir ion kim loai. Nguoi ta cdy vi khuan Fusarium
oxysporum [12] vao trong dung dich c6 chira ion bac dé thu dugc hat nano bac.
Phuong phéap nay don gian, than thién v6i moi truong va cé thé tao hat véi sé luong

16n.
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1.2.4 Tinh chit ciia hat nano Ag

Hat nano bac c6 hai tinh chat khac biét so v6i vat liéu khéi @6 1a hiéu tmg bé
mat va hi¢u Ung kich thudc. Tuy nhién, do dac diém hat nano bac c6 tinh kim loai,
tire 14 c6 mat d6 dién tir tu do 16n thi céc tinh chét thé hién c6 nhirng dac trung riéng

khéc véi cac hat khong cd mat do dién tir tu do cao [13].
1.2.4.1 Tinh chit quang hoc

Tinh chat quang hoc cua hat nano bac tron trong thuy tinh lam cho cac san
pham tir thuy tinh ¢6 cac mau sic khac nhau di duoc ngudi La M3 st dung tir hang
ngan nam trude. Cac hién tugng dé bt ngudn tir hién tugng cong hudng Plasmon
bé mat (surface plasmon resonance) do dién tir ty do trong hat nano bac hép thu anh
sang chiéu vao. Kim loai c6 nhiéu dién tir tu do, cac dién tir tu do nay s€ dao dong
dudi tac dung cua dién tr truong bén ngoai nhu anh sdng. Thong thuong cac dao
dong bi dap tit nhanh chong boi cac sai hong mang hay béi chinh cac nat mang tinh
thé trong kim loai khi quing duong ty do trung binh cta dién tr nhé hon kich
thudc. Nhung khi kich thudc cta kim loai nhd hon quang duong tu do trung binh
thi hién tuong dép tat khong con nita ma dién tr sé dao dong cong huong véi anh
sang kich thich. Do vay, tinh chét quang cua hat nano bac c6 dugc do su dao dong
tap thé cia cac dién tr dan dén tir qua trinh twong tic voi buc xa song dién tir. Khi
dao dong nhu vay, cac di¢n tir s€ phan bd lai trong hat nano bac lam cho hat nano
bac bi phan cyc di¢n tao thanh mdgt ludng cuc di¢n. Do vay xuét hién mot tan sd
cong hudng phu thudc vao nhiéu yéu té nhung cac yéu to vé hinh déng, d6 16n cta
hat nano bac va moi trudng xung quanh 13 cic yéu té anh hudng nhiéu nhat. Ngoai
ra, mat do hat nano bac ciling anh hudng dén tinh chét quang. Néu mat do loang thi
c6 thé coi nhu gan dung hat tu do, néu néng d6 cao thi phai tinh dén anh huong cia

qua trinh tuong tac gitra cac hat.
1.2.4.2 Tinh chit dién

Tinh dan dién cua kim loai rat tot, hay dién tr¢ cua kim loai nhé nho vao mat

dd dién tr ty do cao trong d6. Poi véi vat ligu khoi, cac i ludn vé dd dan dua trén
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cAu tric vung nang luong cua chit rin. Dién tré cta kim loai dén tir sy tan xa cla
dién tr lén céc sai hong trong mang tinh thé va tan xa v6i dao dong nhiét cua nut
mang (phonon). Tap thé cac dién tir chuyén dong trong kim loai (dong dién 7) dudi
tac dung cua dién truong (U) c6 lién h¢ véi nhau thong qua dinh luat Ohm: U = IR,
trong d6 R la dién trd cua kim loai. Pinh ludt Ohm cho théy duong I-U 1a mot
duong tuyén tinh. Khi kich thudc cua vat liéu giam dan, hiéu Gmg giam cAm luong
tir 1am roi rac hoa cdu trac vung ning luong. Hé qua cia qua trinh luong tir hoa nay
ddi voi hat nano bac 1a I-U khong con tuyén tinh nita ma xuét hién mot hiéu ung
goi 13 hiéu tmg chian Coulomb (Coulomb blockade) lam cho duong I-U bi nhay béc
Vo1 gia tri mdi bac sai khac nhau mot luong ¢/2C cho U va e/RC cho I, v6i e 1a dign
tich ctua dién tr, C va R 1a dién dung va di¢n tré khoang ndi hat nano bac véi dién

cuc.
1.2.4.3 Tinh chit tir

Bac c6 tinh nghich tir ¢ trang thai khdi do su bu trir cap dién tu. Khi vat li¢u
thu nho kich thudce thi sy bu trur trén s€ khong toan dién nita va vat liéu c6 tu tinh

turong d6i manh.
1.2.4.4 Tinh chit nhiét

Nhiét d6 nong chay T, cia vat liéu phy thudc vao muc do lién két gitra cac
nguyén tir trong mang tinh thé. Trong tinh thé, m&i mot nguyén tir c6 mot s cac
nguyén tir 1an cin c6 lién két manh goi 1 s phdi vi. Cac nguyén tir trén bé mit vt
lidu s& co6 s6 phdi vi nho hon sb phdi vi ciia cac nguyén tir & bén trong nén chiing cd
thé dé dang tai sip xép dé co thé & trang thai khac hon. Nhu véy, néu kich thudc cia
hat nano bac giam, nhiét d§ ndng chdy s€ giam.

1.2.4.5 Tinh chit diét khuin va anh huéng ciia nano bac dén sirc
khoée con nguoi

Bac nano 1a nhitng hat bac c6 kich thudc nam trong khoang 0,1 dén 100nm.
Bac nano thudng ¢ dudi dang cac dung dich keo voi cac chit bao vé 1a cac polyme

dé céc hat nano bac khong bi két tu. Tinh chét khéng khuan cua dung dich keo nano
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bac da duoc tim hiéu mot cach khoa hoc vao dau thé ky 20, nhung sy phat minh ra
thudc khang sinh da ngin can nhimg nghién ctru sau trong linh vyc nay. Nhitng nim
gan day do cong nghé nano phat trién va do cic khang sinh cang ngiy cang bi 1on
v6i vi khuan, vi rat nén viée nghién ctru mg dung nano bac trong linh vyc Y sinh

hoc dugc quan tam nghién ctru va phat trién manh me.

Céc cong trinh nghién ctru [3, 4] di giai thich tinh khang khuén cua nano bac
do cac hat nano bac c6 kha ning tham thiu qua mang té bao, can tré sy chuyén hoa
chét trong té bao. Piéu nay con duoc chirng minh qua tac dong cua nano bac dbi voi
vi khuan Gram 4m va Gram dwong. Cac vi khuan Gram duong c6 kich thudc mang
té bao day hon so voi cac vi khuan Gram 4m nén tac dong cta nano bac trén céc vi

khuan Gram duong kém hon so véi cac vi khuan Gram am [7].

Vé anh hudng cta nano bac dén sirc khoé con ngudi, cac nha khoa hoc cho
rang nano bac c6 kha ning diét vi khuan, ma tiéu hoa ctia con ngudi cé duge 13 do
céc vi khuan c6 1gi cho co thé va vi thé, ho van nghi ngd rang cac hat nano bac ciing
c6 thé diét cac vi khuan nay va anh huéng dén sitc khoé. Tuy nhién cho dén nay
chua thiy cong trinh nao cong bd su tac hai cua nano bac. Cac nghién cuu tai
Odense Universitets Hospital [3] ciing da ching minh rang cic hat nano bac chi
treot 1én nhau & trong co thé va khong hé gy ra mét tac dung phu nao ciing nhu
gay doc cho co thé. Cac nha khoa hoc con ching minh cac hat nano bac s€ dugc
giai phong ra khoi co thé theo thoi gian. Cc hing san xuét nhimg san pham chira
nano bac chang han nhu Samsung phat biéu rang cac san pham cia ho déu dugc thir
nghiém va cho dén nay ho van khang dinh tinh an toan ctia né ddi véi sirc khoé cua
nguoi su dung [3, 4].

1.2.5 Cac irng dung cua nano Ag

Cach day hang trim nam, cic nha khoa hoc thé gi6i sau rat nhiéu nghién ctru
da ching minh dugc bac co6 tinh nang diét khuan va dung cu dd an bﬁng bac da
duoc st dung trong gidi hoang toc, vua chua dé khir doc va chéng bénh ung thu.

Nha sinh vat hoc Robert O. Becker - tac gid cua The Body electric nam 1970 - cho
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rang ham luong bac trong nguoi ma thap hon mic chuan thi kha ning mién dich
kém. T6 chirc FDA cia My ciing cong nhan rang bac 1a khang sinh tu nhién va
khong c6 tac dung phu.

Céc tng dung dau lién quan dén nhiing tinh chét khac biét cua hat nano bac.
Nhirng tng dung dau tién nhu chung ta di biét 13 lién quan dén tinh chat quang cua
chung. Nguoi ta tron hat nano bac vao thiy tinh dé ching c¢6 cac mau sic khac nhau

[8].

Mot s6 irng dung khic ctia nano bac:

1.2.5.1 Mang lgc xir ly khong khi

Cac loai may str dung bd loc silver nano cai tién (Samsung) tiéu diét nam

mdc va loai bo mui hoi kho chiu 1én dén 99,9%.

Va nhu dé nhan manh kha niang uu viét ciia cic san pham nano Ag, theo dai
dién cua hing dién tir Samsung Vina cho biét: “Silver nano 1a cong nghé then chét
gitip Samsung dat duoc vi tri ddn dau vé thiét bi k§ thuat sd trong khu vuc. So véi
cac méy diéu hoa thong thudong, may diéu hoa céng nghé silver nano ¢6 nhiéu tinh

nang vuot tri va uu vi¢t hon” [15].

HEPA FILTER | — CARBONFILTER

NANO SILVER FILTER NANOSILVER AN * e e e e
HHY gan uEg
PHOTOCATALYST FILTER
NANO SILVER FILTER
AIRLLEARER AIR CONDITIONER

Hinh 1.3 : Mang loc sir dung nano Ag dé diét khudn



16

1.2.5.2 Po dung cho em bé

Cong nghé Nano Silver khong chi dugc ting dung ti lanh, may diéu hoa,
binh loc nudc hay thudc udng..., ma gan diy con dugc tng dung vao san xuit khin
u6t, binh sita va dung cu dung thirc 4n cho tré. Nhitng san pham nay déu duoc trang
phu bac tiét trung ing dung céng nghé Nano, vi vy cac ba me khong nhimng tiét
kiém dugc thoi gian stc rira cac dung cu ma con bao quan dugc thuc phém lau dai.
Binh sita ¢6 wu diém khir mui hoi, tiéu doc, chdng day hoi, trudng bung khi tré by,
diét gan 100% khuan Staphyloccoci (gdy ung thu) va E. Coli. Theo két qua cudc
nghién ciru cta vién FITI (Han Qudc) khi so sanh sy sinh truong cta khuan E. Coli
gay tiéu chay va Staphyloccoci gay bénh ung thu trong binh sita Nano Silver cho
thdy sau 5 gid luong khuan trong binh sita thuong ting 1én 84,6% con binh Nano

Silver giam 44,6% [15].

(

NANO SILVER”

(@ |

NANO SILVER” I

i

BABY FEEDING BOTTLES
SILICON NIPPLE BABY PLAY THING

Hinh 1.4 : San pham cho em bé sir dung céng nghé nano Ag

1.2.5.3 Hang dét may

w NANO SILVER SOCKS
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Hinh 1.5 : Vo nano Ag

Churc nang :Diét khuén, khir mui, tang cuong trao ddi chat.

Hinh 1.6 : Trudc va sau khi su dung vo nano Ag
Trude:  Nhimg hong cau két thanh khéi.

Sau : Nhing hong cau dugc hoa tan va mau trd nén sach (ting hé thong

mién dich trong co thé) [15].

BACTERIA

AMMONIA Madified protein

. =),
Causes of Bad Smell

<MECHANISM OF FUNCTIONS>
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Hinh 1.7 : Kha néng diét khudn ciia Ag trong vé nano Ag

1.2.5.4 Vat dung trong gia dinh

PLASTIC FOOD CONTAINER BABY FEEDING BOTTLE
ANTI-MICROBIAL RACK

NANO SILVER
KITCHEN CUTTING NANO SILVER-APPLIED DUST COLLECTOR

BOARD
OF THE VACUMM CLEANER

QITVER FT.OYOR MNANO QITVER WATT PAPEFR
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Hinh 1.8 : Vit dung trong gia dinh ung dung nano Ag

1.2.5.5 Son chong khuin

y

-

== )
S Y nma -4
NN ‘ﬁ; >/

ANTI-MICROBIAL PAINT

Hinh 1.9 : Son chong khudn nano Ag

1.2.5.6 My phim

Through usng cosil Mask Pack !

NANO SILVER MASK NANO SILVER COSMETICS
PACK(COSMETICS)

Hinh 1.10 : My pham sir dung nano Ag
1.2.5.7 V& sinh
Xa phong nano Ag (Nano silver soap):

- Loai bo nhitng vi khuan gay viém da va khong gay di tmg cho da.
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- St dung nhiing vat liéu khong chira doc td (nano bac duoc kiém tra boi
Food & Drug Administration (FDA) - an toan véi co thé con ngudi, co thé dugce sir

dung cho da va tré c6 da nhay cam [15].

Hinh 1.11 : Xa phong nano bac

LIMPID

Nano silver SOAP

Included Nanosiliver particit? ==

CLEANING BRUSH HUMIDIFIER TOILET COVER

NANO SILVER BATH SUPPLIES NANO SILVER
CLEANING SUPPLIES

Hinh 1.12 : Cac san phcfm vé sinh su dung nano bac
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Chuong 2

TIEN TRINH THU'C NGHIEM

2.1 Phwong phap ché tao dung dich keo nano bac

2.1.1 Ho4 chit

Tén hoéa chit Cong thure Hing sin xuat Thanh phén
Polyvinyl pyrolidone (PVP) | (C¢HoNO), BASF-Germany | Mw= 55.000g/mol
Bac Nitrate AgNO; Merck- Germany 99%

Oxalic axid H,C,04 Merck- Germany 99%
Ethylene glycol C,H4(OH), China 99%
Nuée tinh khiét PTN Ho4 Lac Hong

2.1.2 Thiét bi va dung cu

Thiét bi va dung cu dung cho phan tmg dugc trinh bay trong hinh 2.1

Nut chon

3 thoi gi
Buong 1o orglan

Nut chon
cong suat

Nut START

B6 khudy tir

NuOm chinh
nhiét do
Num chinh tbe
d6 khuay

Hinh 2.1: Thiét bi va dung cu ché tao dung dich keo nano bac
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2.1.3 So' @b thye nghiém

[ Ethylene glycol ] L-

»
Ld

Polyvinyl Gia nhiét bing Phan huy
pyrolidone 16 vi song nhiét

A 4 \ 4

Dung dich Hat
keo nano Ag nano Ag

0 B

2.1.4 Phwong phap tién hanh
2.1.4.1 Ché tao oxalat bac (Ag,C,0,)

Cho 50 ml dung dich AgNO; 0,5M téac dung véi 30 ml dung dich axit oxalic.
Két tia nay duoc dé ling va sau d6 ly tam, 1ay phan rin rira véi nude cat nhiéu lan
cho dén khi pH trung hoa, sy kho & nhiét & 60°C. Phan Gmg xay ra hoan toan véi
hiéu suat cao (gan 100%).
2.1.4.2 Ché tao nano Ag
Hat nano bac dugc nhéan tir phan ing phan huly nhiét phirc chat oxalat bac.
2.1.4.3 Ché tao dung dich keo nano bac

Cho 0,25 gam PVP (55.000 gam/mol) vio cdc chira 40 ml ethylene glycol,
khudy bang may khudy tir cho dén khi dung dich dong nhat, hop chat PVP tan hoan
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toan. Cho Ag,C,0, vao dung dich trén va khudy déu trong 10 phut va tiép tuc suc
khi N, trong 10 phut. Sau d6, cho dung dich nay vao 10 vi song gia nhiét. Dé tranh
hién twong s6i ctia dung dich khi tién hanh gia nhiét trong 10 vi séng trong 1 phut,
ngung trong 1 phit sau d6 gia nhiét tiép. Cac thong s cua phan tng duoc khao sat

nhu: ti 16 chat phan tng, thoi gian phan tng va cong suét cta 10 vi song.
2.2 Cac phuong phap phan tich héa ly
2.2.1 Pho truyén qua UV-Vis

Pho truyén qua UV-Vis cua dung dich keo nano Ag duoc do bang may Cary
100 Conc cuia hang Varian tai Phong thi nghiém Cong nghé Nano — Pai hoc Qudc
gia Thanh phé H6 Chi Minh.

Hinh 2.2: May do phé UV-Vis

2.2.2 Phé nhiéu xa tia X

Pho nhidu xa tia X cta cac mau bot duge do béng may D8 Advance —
Bruker(Germany) tai Phong thi nghiém trong diém qudc gia Vat liéu Polymer va

Composite — Dai hoc Bach khoa Thanh phé H6 Chi Minh.

Hinh 2.3: Mdy XRD
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2.2.3 Anh TEM

Anh kinh hién vi dién tir truyén qua (Transmission Electron Microscope) cua
dung dich keo nano Ag dugc chup bang may JEM-1400 tai Phong thi nghiém trong
diém qudc gia vat lidu Polymer va Composite — Pai hoc Bach khoa thanh ph Ho
Chi Minh.

2.2.4 Anh FE-SEM

Anh kinh hién vi dién tr quét (Scanning Electron Microscope) ciia dung dich
keo nano Ag dugc chup bang may Jeol 6600 tai Phong thi nghiém Cong nghé Nano
— Pai hoc Qubc gia Thanh phd H6 Chi Minh.

Hinh 2.4: My SEM

2.3 Phuwong phap xac dinh hoat tinh khang khuén ciia dung dich keo nano bac

> Tinh khang khuan dugc kiém tra tai Vién Pasteur Thanh Phé H6 Chi Minh véi
phuong phap st dung vong khang khuén.

> Phuong phép nay duoc st dung dé kiém tra trén 6 loai vi khuan do Bo y té quy
dinh:

a) Pseudomonas aeruginosa ATCC 27853: tu cau xanh (viém loét nili xanh)

e Géy nhiéu bénh: viém mang trong tim, viém duong ho hap, viém phdi, nhiém
trung duong méu, duong tiét niu, viém mang ndo mu va ap xe ndo, viém tuy

xuong, nhiém trung da, mé mém, gay bénh hoa sting & mat.
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e La vi khuan khang nhiéu bénh khang sinh phd bién.

e Hién dién trong dét, nudc, bé mit co thé dong vat.

b) Staphylococus aureus ATCC 25923:

e Gay viém loét ngoai da, ndi quan, nhiém tring mau.

e Tao doc t6 entroxin bén nhiét.

e Phén bd trén da, toc, long...cua dong vat.

c) Shigella flexnexi NCDC 2774-71:

e Gay kiét Ii: tiéu chay nhe, d6i khi biéu hién nghiém trong (ngudi gia va tré em)
tiéu ra mau, mat nudc, sbt cao, co rat thanh bung.

e Thudc ho vi khuan dudng rudt enterobacter, c6 doc t6 manh hon salmonella.
Liéu gay bénh 100 — 200 TB.

d) Salmonella typhi:

e (Gay bénh thuong han, ti€u chay, 61 mua.

e Khang dugc nhiéu chat diét khuan.

e Thudc ho vi khuan dudng rudt, liéu giy ngod doc 10° — 10° TB.

e) Escherichia coli ATCC 25922:

e (Gay bénh tiéu chay

f) Bacillus subtilis ATCC 6633:

Gay 6i thiu cac loai thuc phdm
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Chuong 3
KET QUA VA THAO LUAN

3.1 Lua chon phuong phap ché tao hat nano bac va dung dich keo bac
3.1.1 Ché tao hat nano bac

V&i muc dich nhan hat bac ¢6 kich thude nano dé sir dung 1a hat gia cuong
cho cac vt lidu nanocomposit c6 cac dic tinh quang, nhiét hodc diét khudn theo

mong muén, chung t6i chon hai phuong phap:

*Phuong phap thir nhét 13 st dung chét trung gian oxalate bac, sau d6 phan
huy nhiét. Phuong phap nay cho hiéu suat cao va hat nano bac c6 do tinh khiét cao

12, 5].

*Phwong phap thir hai 13 sau khi ché tao dugc dung dich keo nano bac theo
cac phuong phap khac nhau véi cac chét bao vé khac nhau, dung aceton dé pha chat
bao v&, sau do str dung ly tim siéu tdc dé tach cac hat nano bac va tai phan tan trong
con hodc nudc. Phuong phap nay nhan duoc cic hat nano co6 kich thude bé, tuy

nhién hiéu suét va do tinh khiét khong cao [1].
3.1.2 Ché tao dung dich keo nano bac

C6 nhiéu phuong phap dé ché tao dung dich keo nano bac, thong thuong
ngudi ta ding phuong phap khir tién chat 1a nitrat bac cung cac chat bao vé la
polyvinylalcol (PVA), polyetylenglycol (PEG) [6, 9] va polyvinyl pyrolidone (PVP)
trong moi truong etylen glycol hodc dietylen glycol [1]. Tuy nhién, do phan Gng
khir x4y ra khéng hoan toan nén trong dung dich keo con ion Ag', khi tmg dung tam
trén cac san phdm nhu vai hodc polyurethan thuong 1am den san pham do ion Ag”
két hop vai cac hop chét chira luu huynh tao Ag,S.

Dé tranh truong hop trén, phirc oxalate dugc lwa chon dé ché tao dung dich

keo nano bac. Pé nhan dugc hat nano bac c6 kich thudc nano ching t61 sir dung

polymer PVP 1am chét bao vé vi theo rat nhiéu cong trinh [1, 3], day 1a chat bao vé
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tdt nhat, co kha nang tao phirc bén véi cac hat nano bac do ¢ ddi dién tir tu do trén

nguyén tir nitrogen.

+ﬁ:-CI”.]- _{_E_EI_I_ —[—E!J-( 'll i} —|—1!3— (_‘IH-]—

$Ag eAg

N . $A
()hzj + Ag' — O rltr*-h — 0\/:7 e — u@

Véi sy phat trién ciia nganh hoa hoc xanh dé giai quyét vé nhiing van dé 6
nhidm méi trudng, cic nha khoa hoc di thuc hién nhiéu phan tmg trong 16 vi song.
Piy 13 mot phuong phap gia nhiét nhanh, cung cip nhiét ddng déu cho toan thé
dung dich phan tng. Mot sb cong trinh [1] cling st dung nhiét vi song dé ché tao
dung dich keo nano bac v6i uu diém 1a kich thude cac hat nano bac nho va tuong
ddi déng nhét. Day cling 1a lya chon cua ching t61 khi thyc hién ché tao dung dich

keo nano bac véi tién chat 13 hop chat oxalat bac.
3.2 Ché tao oxalat bac (Ag,C,0,)
3.2.1 Phan @ng tao ra oxalat bac:
AgNO; + H,C,04 — AgyCy04, + 2HNO; (3.1)

Phan tmg (3.1) xay ra dé dang ¢ nhiét d6 phong, cho két tia tring. Mau nhan
duoc kha sach dugc ghi nhin qua cac két qua phd nhiéu xa tia X, anh FE-SEM véi
két qua vi phan tich EDS.

Hinh 3.1: Mau Oxalate bac ché tao dwoc
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3.2.2 Cac két qua phan tich

Chung t6i tién hanh chup phd XRD véi bot két tua trang bac oxalate.

MAU_Nano Ag
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Hinh 3.2: Phé XRD ciia oxalat bac

Két qua nhan duoc tir phd XRD cta mau oxalate do ching t6i ché tao duoc
cho céc diy dinh phd hoan toan trung khép véi cac diy dinh phd cua miu oxalate
bac chuan trong thu vién phd cua may (Hinh 3.2). Diéu nay cho thdy mau oxalat

bac di€u ché duoc co do tinh khiét cao.

Két qua trén anh FE-SEM cho thiy kich thuéc hat oxalate bac dudi 2um
(Hinh 3.3)



29

IM3 x25.0k SE(M) 7/8/2008

Hinh 3.3 : Anh FE-SEM ciia mdu oxalat bac ché tao dwoc

St dung vi phan tich EDS dé xac dinh phan trim cac chat c¢6 trong miu
oxalate bac. Két qua nhan dugc duoc trinh bay trong hinh 3.4 cho thay thanh phan
phan trim cac nguyén t6 (Ag = 71,05%; C = 7,9%; O = 21,05%) kha phu hop véi
cac tinh toan 1y thuyét tir cong thirc Ag,C,04 (Ag = 71,22%; C = 8,54%; O =
20,24%).
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1500 22! _
| Acquisition Parameter
1350 — | Instrument : 6480 (LA)
Acc. Voltage : 15.0 kV
1200 - Probe Current: 2.56200 nA
PHA mode i T2
1050 — Real Time : 51.02 sec
Live Time : 50.00 sec
Dead Time 1 2%
— Counting Rate: 1391 cps
z 750 Ag Energy Range : 0 - 20 keV
g TEte
S |
600 -
o
450 — | Ag
300 - |
|
150 —
T T se—
0 T T T T T T
0.00 0.80 1.60 240 320 4.00 4.80 5.60
keV
ZAF Method Standardless Quantitative Analysis
Fitting Coefficient : 0.3462
Element (keV) mass% Error% At% Compound mass% Cation K
C K 0.277 8.54 0.03 26.96 7.7634
oK 0.525 20.24 0.29 48.00 10.8246
Ag L 2.983 71.22 0.39 25.04 81.4120
Total 100.00 100.00

Hinh 3.4: Két qua phan tich dinh lwong EDS ciia oxalat bac

3.3 Ché tao hat nano bac

Theo cong trinh [2], oxalate bac bj phan hity ¢ nhiét do 140° C theo phan tng

(3.2)

AgrCy004)

Hinh 3.5: Cdc mau thu duwoc khi nung oxalate bac o cac nhiét do khac nhau

i ZAg(S) + 2C02(g) (32)

(a):M1 (140°C) (b): M2 (200°C)
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Céc két qua XRD ciia cac miu M1 (nung oxalate bac & nhiét do 140°C trong

1gid) va mdu M2 (nung oxalate bac & nhiét d6 200°C trong 1gid) duoc trinh bay

3 \
trong hinh 3.5 va 3.6.
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@MAU_Agl - File: MAU_Ag1.raw - Type: 2Th/Th locked - Start: 15.000 ° - End: 84.990 ° - Step: 0.030 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 15.000 ° - Theta: 7
[m]00-004-0783 (1) - Silver-3C, syn - Ag - WL: 1.5406 - Cubic - a 4.08620 - b 4.08620 - ¢ 4.08620 - alpha 90.000 - beta 90.000 - gamma 90.000 - Face-centered - Fm3m (225) - 4 - 68.2274 - l/ic P
[4]00-022-1335 (*) - Silver Oxalate - C2Ag204/Ag2C204 - WL: 1.5406 - Monoclinic - a 9.36800 - b 6.20390 - ¢ 3.45560 - alpha 90.000 - beta 97.630 - gamma 90.000 - Primitive - P21/n (14) - 2 -

Hinh 3.5: Phé XRD ciia mau M1 (nung oxalat bac & 140°C trong 1gio)

Két qua phé XRD cta mau M1 cho théy khi nung oxalate bac tai nhi¢t do
140°C trong 1gid (Hinh 3.5), oxalate bac chi bi phan huy mot phan cho ra bac (cac
dinh mau d6), phan con lai chu yéu ciing 13 oxalat bac (cac dinh mau xanh). Do do,
chung t6i quyét dinh nang nhiét do nung mau 1én 200°C trong 1gir va két qua nhan
dugc that tha vi, tit ca oxalat bac hoan toan bi phan huy thanh bac theo cac két qua
phan tich phd nhiéu xa tia X trén hinh 3.6. Cac diy dinh phd, cudng do cac dinh
hoan toan phu hop véi phd chuan cua kim loai bac bao gém cac dinh d =2,35535
(20=38"); 2,04035 (20=44"); 1,44350 (20=64"); 1,23137 (20=77"); 1,17894 (26=82°)
tuong tng v6i cac mat phang {111}, {200}, {220}, {311} va{222}.
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Hinh 3.6: Phé XRD ciia mau M2 (nung oxalate bac ¢ 200°C trong 1gio)

Cong thirc Sherrer:

Duya vao do ban rong cuc dai cua dinh hép thu 16n nhat chung ta co thé tinh

dugc kich thudc trung binh cia tinh thé Ag.

Trong do:

180 kA

LC .
7 cos@.FWHM

FWHM: do ban rong cuc dai.
180/% : chuyén doi FWHM tir dg sang radian.
A : buoc song cua Cu, 2=1,5406 A

k : hé sé Sherrer, gia tri mgc dinh la 0,89.
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Hinh 3.7: Phé XRD véi gia tri cua do ban rong cuc dai cua mau M2
Theo cong thure Sherrer ta co:

180 0,89.1,5406

LC=— — 698,6A = 69,86nm
4 cos(’zj.o,l 19

Nhu vay, ching t6i da ché tao dugc hat nano bac véi kich thuéde khoang
70nm bang cach phan hiy phuc oxalate bac. Hat bac nano nhan duoc tir phuong
phéap phan hay nhiét c6 do tinh khiét cao, ung dung cho lanh vyc di¢n tor doi hdi do

dan dién cao, hodc 1anh vuc y hoc doi héi do tinh khiét cao.
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3.4 Ché tao dung dich keo nano bac
3.4.1 Dung dich keo nano bac

Phan Ung khir bac oxalate boi ethylene glycol dugc trinh bay trong hai
phuong trinh dudi day:

C,H4 (OH), — 2CH;CHO + H,0 (3.3)
2CH3CHO + Ag2C2O4(S) — CH3COCOCH3 + 2Ag(s) + H2C204 (34)

Phan g trén dugc thuc hién béng cach thay ddi ti 16 chat Ag,C,04:PVP,
cong suét 10 vi song va thoi gian phan tmg. Cac két qua dugc trinh bay trong bang

3.1 v6i va hinh 3.7 gdm cac nhom san pham sau:

*Nhom 1 (mau xanh 13): nhém phan Gng véi ndng d6 tién chét oxalat bac cao
(lwong oxalat bac 1a 0,05g).

*Nhom 2 (mau xanh da trdi): nhém phan tng v6i ndng do oxalat bac thap hon
(lwong oxalat bac 1a 0,025g).

*Nhém 3 (mau vang ddm): nhom phan tng véi ndng d6 oxalat bac thip nhat
(lwgng oxalat bac 1a 0,01g).

*Nhom 4 (mau vang nhat) va nhém 5 (mau xam nhat) 1a hai nhom phan tng

thyc hién & cong suat 10 vi song cao voi hai nong do oxalat bac khac nhau.
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Ethylene
glycol(ml)

PVP(g) | AC:049) |

Ty 16
C2042PVP

Cong
suat(W)

Thoi gian

3a 40 0,25 0,01 1:25 160 4 pht
3b 40 0,25 0,01 1:25 160 | 4 phat 10 giay
3c 40 0,25 0,01 1:25 160 | 4 phit 20 giay
3d 40 0,25 0,01 1:25 160 | 4 phut 30 giay
3e 40 0,25 0,01 1:25 160 | 4 phut40 giay
4a 40 0,25 0,025 1:10 800 30 gidy
4b 40 0,25 0,025 1:10 800 35 gidy
4c 40 0,25 0,025 1:10 800 40 gidy
5a 40 0,25 0,01 1:25 800 40 gidy
5b 40 0,25 0,01 1:25 800 50 gidy
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3.4.2 Két qua UV-Vis

Hinh 3.7: Cdc nhém mau dung dich
nano bac

Chung t6i di pha lodng 12 1an dé chay pho UV-Vis

*V&i nhom san pham thi 1:
1.5+

Abs

0.0+

T T T T [
300 400 500 600 700 800
Wavelength (nm)

Hinh 3.8: Phé UV-Vis czria cdac dung dich keo nano bac cua cdc san phcfm thuoc
nhom 1. Vi tri cdac dinh hap thu (nm): la (405); 1b (410);1c(411);1d(416),1e(420)
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Két qua nhan duoc tir hinh 3.8 cho thiy véi néng d6 oxalate cao (luong
oxalate bac 13 0,05g), dinh hip thy doi vé phia budc song cao hon (tir 405 ting 1én
410, 411, 416, 420nm) twong Gng vai thoi gian tiép xuc voi vi song tang (tir 4phat
dén 4phut 10giay, 4phat 20gidy, 4phut 30gidy; 4phut 40gidy). Diéu nay dugc giai
thich dya trén hi¢u ung giam cam lugng tir. Khi kich thuéc hat ting dan thi budc
song hip thu dich chuyén vé phia buéc song 16n (dich chuyén do) [3]. Nhu vay véi
cung noéng d6 chat phan tng, cung cong suit 10 vi song thi khi ting thoi gian phan
g, kha ning tao hat nano cang nhiéu va kha niang cac hat nano va cham két tu véi
nhau dé tao hat 16n hon 1a rat hop 1y.

*V6i nhom san pham thir hai:

1.5+

Abs

I I I I |
300 400 500 600 700 800
Wavelength (nm)

Hinh 3.9: Phé UV-Vis cﬁa cdc dung dich keo nano bac cua cac san phcfm thuoc
nhom 2. Vi tri cdac dinh hap thu (nm): 2a (404); 2b (405); 2c(412); 2d(414),; 2e(415)

Két qua & hinh 3.9 véi néng d6 oxalat bac thip hon (lwong oxalate bac la
0,025g), ciing nhan thidy c6 sy chuyén dich vé phia budc song 16n khi ting thoi

gian phan Gng. Tuy nhién, so v6i trudng hop nong do oxalate bac cao thi sy chuyén
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dich nay rat nho (thi du nhu tir 1a voi bude song 405nm dén 1b 1a 410nm thi tir 2a
12 404nm dén 2b chi 1a 405nm).

*V6i nhom san pham thi ba

0.4

0.3

Abs

0.2+

Ao oD

LB o LI LI W

(¢’

0.1+

0.0 | | | i |
300 400 500 600 700 800
Wavelength (nm)

Hinh 3.10: Phé UV-Vis pda cdc dung dich keo nano bac cua cdc san phcfm thuoc
nhom 3. Vi tri cac dinh hdp thu (nm): 3a (410); 3b (409); 3¢(409), 3d(410); 3e(409)

Két qua ¢ hinh 3.10 voi néng do oxalat bac thép nhét (lwong oxalat bac 1a
0,01g), khong nhan thiy co su chuyén dich dinh hap thu khi ting thoi gian phan
tmg. C6 18 rang, & ndng do oxalat qua thap va do ti 16 Ag,C,0,:PVP kha 16n nén
trong moi truong kha loang, cac hat nano riéng 1€ lai dugc boc bén ngoai 16p bao vé
PVP nén khi thoi gian tang 1én khoang 10gidy, 20gidy, 30gidy, 40gidy so véi thoi
gian ban dau ciing khong du dé pha v 16p bao vé va vi thé, cac gia tri ctia cac dinh

hép thu gan nhu khéng thay doi.
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*V&1 nhom san pham thu tu va thir nam:

3.0+
2.5+
2.0+ Aa
4b
W
2 1.5 4¢
1.0+
0.5
0.0 T T T T |
300 400 500 600 700 800

Wavelength (nm)

Hinh 3.11: Phé UV-Vis cia cdc c{ung dich keo nano bac cua cac san phcfm thuoc
nhom 4. Vi tri cac dinh hdp thu (nm): 4a (402); 4b (411); 4c(420)

1.0+

0.8

= 5b
0.6

Abs

0.4

0.2

0.0

I I I I |
300 400 500 600 700 800
Wavelength (nm)

Hinh 3.12: Phé UV-Vis cia cdc dung ,d,ich keo nano bac cua cac san phcfm thuoc
nhom 5. Vi tri cac dinh hdp thu (nm): 5a (407); 5b (411)
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Céc két qua trén hinh 3.11, 3.12 va bang 3.1 cho thay rang khi ting cong
suét ctia 1o vi song tir 160W 1én 800W (ting gap 5 14n) thi thoi gian dé phan ung dat
dugce rat ngén, %! n6ng do oxalat bac 1a 0,025g (ti 1€ Ag,C,04:PVP 1a 1:10), phan
g chi can 30gidy (thoi gian giam xudng § 1an, thay vi 4 phut), véi ndng d6 oxalate
bac 12 0,10g (ti 1¢ Ag,C,04:PVP 1a 1:25), phan mg chi can 40giay (thoi gian giam
xubng 6 1an). Véi cong suat 16n, chi cAn mot thay ddi nho vé thoi gian ciing thay ddi
vi tri dinh hip thu (véi mau 4a, thoi gian phan tng 1a 30gidy, dinh hip thy 13 402nm
trong khi d6 véi mau 4b, thoi gian phan tng 1a 35gidy, dinh hap thy 1a 41 1nm).

Qua cac két qua trén phd UV-Vis, thdy ring cic mau san phdm cho mot
dinh hap thy trong khoang 402-420nm, theo cong trinh nghién ctru [3], chinh diéu
nay cho thy cac hat nano bac chi c6 mot hinh dang va c6 kich thudc twong ddi
ddéng déu. Ciing cong trinh nay cho biét v4i khoang hap thu duéi 410nm, cac hat
nano bac c6 dang hinh ciu va ddy 1a dang c6 hiéu qua nhét trong cac tng dung

khang khuan ctia nano bac.
3.4.3 Két qua chup TEM

Chung t6i tién hanh chup TEM mau 3¢ va thu dugc két qua nhu sau:

45
40 dp=18,87+£2,083nm
35

30

. . 2oz 25
QuickTime™ and a Tan so (%)

decompressor 15
are needed to see this picture. 10
5
0

8,5 12,5 16,5 20,5 25
Kich thweée hat, nm

Hinh 3.13 : Anh TEM ciia mdu nano bac 3¢
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Két qua anh chup TEM cho chiing ta thay kich thudc trung binh ctia hat nano
bac la khoang 18,87 nm.

3.4.4 Tinh khang khuin ciia dung dich keo nano bac

Phuong phap vong khang khuan duoc st dung dé kiém tra tinh khang khuan
cua dung dich keo nano bac ché tao dugc. Mau duoc thir nghiém trén 6 loai vi khuan

do Bo y té quy dinh duoc kiém tra tai Vién Pasteur — Thanh Phd Hd Chi Minh.
- Staphylococcus aureus ATCC 25923

- Salmonella typhi

- Escherichia coli ATCC 25922

- Pseudomonas aeruginosa ATCC 27853

- Shigella flexneri NCDC 2774-71

- Bacillus subtilis ATCC 6633
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Két qua thu duoc sau khi khao sat dugc vién Pasteur chiing nhan nhu sau:

Salmonella typhi Escherichiacoli ATCC 25922

~
Bacillus subtilis ATCC 6633
Hinh 3.14 : Két qua thir nghiém hoat tinh khdang khudn

Két qua thtr nghiém hoat tinh khang khuén tai Vién Pasteur Thanh Phd Ho
Chi Minh bang phuong phap vong vo khuan c6 két qua nhu sau: & nong do nguyén
chét, 1/2, 1/4, 1/8 thdy xuét hién vong v6 khuan trén tit ca cac chung thir nghiém,
diéu nay chimg t6 mau dung dich keo nano bac diéu ché bang phuong phap trén co

thé khang khuan tét
3.4.5 Két qua do Icp-AAS

Chung t6i chon 2 mau 2D va 3D dé dem di phan tich va thu dugc két qua nhu
sau: (xem phu lyc)

Mau | Nong do mg/l
2D 17,8
3D 12,7

Dua vao phuong trinh phan tng 3.4 d tinh hi¢u suét phan tmg khir nano Ag:
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H = c.10*3.12.40.10*3.L.1.304.l.100%
108 2

m
Trong do:
C: nong d6 (mg/1)
H: hiéu suat phan tng (%)
m: lugng Ag,C,0O,4 cho vao ban dau (2)

Bang 3.2: Hiéu sut phan tmg cua qua trinh khir bac oxalate thanh nano Ag

Mau | Hiéu suat phan Gmg(%)
2d 48,11
3d 85,81
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Chuong 4

KET LUAN VA KIEN NGHI

4.1 Két ludn

1. Pi ché tao thanh cong oxalat bac vdi hiéu suét cao (~100%). Mau oxalat bac
c6 do tinh khiét cao c6 kich thudc <2um, dugc nhan dién qua céc phé nhiéu
xa tia X, anh FE-SEM. Két qua vi phan tich EDS cho thanh phan phan trim
cac nguyén t6 kha phu hop vai cac tinh toan 1y thuyét.

2. Pa ché tao thanh cong cac hat nano bac tir phan ung phan hiy hop chat
oxalat bac tai nhiét do 200°C. Cac hat nano bac nhan duogc co do tinh khiét
cao, kich thudc hat vao khoang 70nm duoc xac nhan qua cac két qua tir phd
nhiéu xa tia X.

3. Di ché tao thanh cong cac dung dich nano bac tur tién chét oxalat bac, chit
bao v€ polyvinyl pyrolidone (PVP) trong moi truong ethylene glycol voi sy
hd tro cua nhiét vi song. Cac nghién ciru vé phd UV-Vis cho thiy cac mau
chi cho mot dinh hap thu c6 budc song tir 402-420nm. Khi ting nong do
hodc ting thoi gian phan tmg, c6 d6 dich chuyén do vé phia budc séng cao
hon. Két qua TEM cho thay kich thuéc trung binh ciia hat nano bac la
khoang 18,87 nm.

4. Dung dich keo nano bac 2D véi nong d6 nano bac khoang 17,8ppm va 3D
v6i ndng d6 nano bac khoang 12,7ppm c6 kha ning khang 6 loai vi khuan do
B0 Y Té quy dinh.

5. Hiéu suit cua phan tng 1a 48,11% (dung dich keo nano bac 2d) va 85,81%
(dung dich keo nano bac 3d)
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4.2 Kién nghi

- Khao sat cac diéu ki¢n phan ung ché tao dung dich keo nano bac dé nang cao
hi¢u suat phan tng.
- Tim céc diéu kién nung t61 wu dé nhan dugc hat nano bac c6 kich thudc nhd

hon 70nm.
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