BO GIAO DUC VA PAO TAO
DAI HOC HUE
TRUONG PAI HOC KHOA HQC

NGUYEN THI HONG THI

CHE TAO MANG SOQI TREN CO SO
XENLULO AXETAT BANG
PHUONG PHAP QUAY PIEN

CHUYEN NGANH : VAT LY CHAT RAN
MA SO : 60. 44. 01. 04

LUAN VAN THAC Si KHOA HQC
PINH HUONG NGHIEN CUU

NGUOI HUONG DAN KHOA HQC
TS. TRUONG VAN CHUONG

Thira Thién Hué, 2016




LOI CAM DOAN

Tbi xin cam doan, cac két qua da néu trong luan van thac si khoa hoc nay la
do toi thuc hién, dudi sy huéng din cia thidy Truong Van Chuong. Cac két qua

nay 1a hoan toan trung thyc va chua timg dugc cong bo.

Tac gia

Nguyén Thi Hong Thi



LOI CAM ON

Trudc tién, toi xin bay té long biét on sau sic dén thay Truong Vin Chuong
da tan tinh huéng dan, dinh hudng khoa hoc va truyén dat cho toi nhiéu kién thirc
quy bau gitip t61 hoan thanh tbt luin vin nay.

T6i xin chan thanh cam on quy thay ¢ gido trong khoa Vat 1y, bo mon Vat 1y
chét rén, truong Pai hoc Khoa hoc Hué da luén tao diéu kién thuan loi, giap do va

dong vién toi trong sudt qué trinh thyc hién luan van.

T6i ciing xin giri dén S& GD&DT Phii Yén, Ban Giam hiéu truong va cac
dong nghiép trong T6 Vat Iy — Cong nghé Truong THPT Nguyén Hué 1oi cam on
tran trong vi sy quan tam, tao diéu kién hd tro toi trong subt thoi gian hoc tép,
nghién curu.

To61 xin guri 101 cam on dén cac NCS, hoc vién & phong thi nghiém Vat ly chat
ran, nhitng ngudi di ludn dong vién va hd tro toi trong qua trinh 1am thyc nghiém.

Cubi cung, t6i xin danh nhitng tinh cam dac biét va long biét on siu sic dén
me, chong, cic con va nhitng ngudi than trong gia dinh di ludn & bén t6i, hd tro va

dong vién, gitp t6i vuot qua moi kho khan dé thuc hién t6t dé tai luan van.

Hué, thang 10 nam 2016

Nguyén Thi Hong Thi

i



MUC LUC

LOT CAM DOAN ..ottt i
LOTCAM ON ..ot i
MUC LUC oo s s iii
DANH MUC CAC BANG .....ooooviiieeeeeeeeeeeeeeeeeeeeeeeeeee e vi
DANH MUC CAC HINH .....oooiviiiiieioeeeeeeeeeeeeeeeee e vii
DANH MUC CAC CHU VIET TAT ..o xi
MO DAU ..ot 1
Chuong 1. TONG QUAN VE KY THUAT QUAY PIEN VA UNG DUNG .......... 4
1.1. TONG QUAN VE KY THUAT QUAY BIEN ....oooioeeeeeeeeeeeeeeeeeeeeeeeeene 4
1.1.1. K§ thudt quay GI€N ......coceiiiiiiiiiiieciiieee e 4
1.1.2. K¥ thuat quay di€n/ dan TG ........ooeeiiiiiiiiiiiiiieeceee e 6
1.1.3. Mot sb thiét ké khac nhau cua thiét bi quay dién ........ceveeeeeeveeeeeeeen. 9
1.1.4. Tac dong cta cac thong sb khac nhau dén qua trinh quay dién .............. 11
1.2. TONG QUAN VE UNG DUNG CUA QUAY BIEN......oooveeeeeeeeeenn. 12
Chuong 2. KET QUA THUC NGHIEM VA THAO LUAN...........ccocoovviin, 23
2.1. TIM HIEU THIET BI QUAY DIEN E-HUSC-01 ...voveeeeeeeeeeeeeeeeeeeee, 23
2.2. NGHIEN CUU CHE TAO MANG XENLULO AXETAT VA MANG
XENLULO AXETAT PHA TAP ..o, 24
2.2.1. Ché tao mang Xenlulo AXEtat...........cooovueueveeeveeeeeeeeeeeeeeeeee e 24
2.2.2. Ché tao mang Xenlulo Axetat pha tap Bac Nitrat (AgNO3) ................... 26
2.2.3. Ché tao mang Xenlulo Axetat pha tap CDS ..........cccooovueeeeeeeeeereeeerennns 27
2.3. KET QUA VA THAO LUAN .....oomiiiieeeeeeeeeeeeeeeeeeeee e 29
2.3.1. ANN SEM ..o 29

il



2.3.1.1. Anh SEM ctia mang CA va CA pha tap AgNO3......ccoooveveieennnn 29

2.3.1.2. Anh SEM ctia mang CA pha tap CDS.........oooeeeueeeeereeeeeeeerennns 31

2.3.2. PhO DONE NEOAT ..o 32
2.3.2.1. Pho hong ngoai ctia CA va CA pha tap AgNO5....coovoveeeeieeeeeann. 32
2.3.2.2. Pho hong ngoai ctia CA pha tap CDS.......coveveeeeeeeeeeeeeeeeeeeeeees 33
2.3.3.Két qua do d6 bén kéo clia CAC MANE SOT .....veveveveeeeeeeeeeeeeeeee e, 34
Chuong 3. MOT SO KET QUA NGHIEN CUU UNG DUNG .........cccoevvmnnnen. 41

3.1. UNG DUNG CAC MANG SOI XENLULO AXETAT DE DIET KHUAN 41

3.1.1. Ché tao mang soi Xenlulo Axetat pha tap AgNO- dé diét khuan ........... 41
3.1.2. Chuén bi khuan va moi truong nudi CAY .........ccovevevveeeeeeeeeeeeeeeeeann. 42
3.1.2.1. Quy trinh cAy KNUAN ViBFio SPP...c.ceceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 42
3.1.2.2. Chuan bi MOT trEONE . ...evveeeeeeeeeeeeeeeeeeeeeeee et 42
3.1.2.3. Chuan bj khuan dé cdy 1én dia thach TCBS........ccccooevieveeeeean. 43
3.1.3. Quy trinh nuéi cdy khuan Vibrio spp. 1én dia thach TCBS........c............ 43
3.1.4. Bém sd luong vi khuan Vibrio spp. trén mdi truong thach TCBS........... 44

3.1.5. Danh gi4 tinh diét khuan cta cic mang soi Xenlulo Axetat pha tap
AGNOS e 45

3.1.6. Co ché diét khuén cta cac mang s¢i Xenlulo Axetat pha tap AgNOs ....50

3.2. Kha nang phat quang cia dung dich CDs va mang s¢i Xenlulo Axetat pha

1721 3 O B LU P PP UPP PP PRSI 51
3.2.1. DUNG AICh CDS...eeiiiiiiie ettt et 51
3.2.2. Mang Xenlulo Axetat pha tap CDS......cccceeviiiiiiiiieeeiiieeeee e 53

KET LUAN VA KIEN NGHI ...t 55

Lo VR LY HHUYEL ..ot eeereeeeee. 55

2. Vé thuc 1754 11 T<) s TSP U U SUUUUPPURRRR PP 55

iv



3. Véung dung..............

TAI LIEU THAM KHAO



DANH MUC CAC BANG

Bang 1.1. Khai quét vé tac dong cia cac thong sé dén hinh thai va ciu tric soi

Bang 3.1. Két qua diét khuan Vibrio cua gidy loc, gidy loc c¢6 phii mang soi

Xenlulo Axetat, gidy loc c6 phi mang soi Xenlulo Axetatpha tap

Bang 3.2. Két qua diét khuan Vibrio spp. cua gidy loc, gidy loc c6 phii mang soi
CA, gidy loc c6 phi mang sgi CA pha tap AgNO; duoc giat rira nhicu

vi



DANH MUC CAC HINH

Hinh 1.1. Cac khéi co ban ctia thiét bi quay Gien ..........o.ooveveeeeeeeieeeeeeeeeen, 4
Hinh 1.2. Hinh anh tia 1ong tao ra tir dau kim phun vé cuc g0p .......cceevevevveenne.... 5
Hinh 1.3. Co ché ctia quy trinh phun di8n ..........ccooveveeeeeeeeeeeeeeeeeeeeeee, 6

Hinh 1.4. (a va b) Anh FE-SEM cua mang NFN PA-6 duoc hinh thanh véi hiéu
dién thé 20kV; Biéu d6 phan bb duong kinh (c) cia soi nano va (d) diy nano cua

CAC TNANEZ TMAY .+ eeeeeeeeeeiieieeieeeraarereereeeeeeaeeaaeeeaeeseasessassasssnnsssssssssssseseeeereeeaaeeaaeeeeeananns 7

Hinh 1.5 (a) So d6 minh hoa co ché hinh thanh mang luéi nano trong qué trinh
quay dién / dan ludi. (b) Céc luc tac dung 1én giot chat long tich dién, (c) Anh FE-
SEM ctua mang ludi nano gelatin / NaCl. Hinh nho 1a hinh anh quang hoc cua

mang nhén, (d) Hinh anh ciia bong béng xa phong, (¢) Cau tric mang luéi nand

PAA giéng nhu bong bong Xa PRONE . ......cvveeveveeeeeeeeeeeeee e 8
Hinh 1.6. M6t s6 phuong 4n thiét ké khac nhau cua thiét bi quay dién.................. 9
Hinh 1.7. Mot s6 thiét ké cta ki thuat quay da vOi........ocoeveveveeeeeeeeeeeeeeeeeee. 10
Hinh 1.8. Mot s6 linh vyc tng dung tiéu biéu cia cong nghé quay dién.............. 13

Hinh 1.9. (a) S luong bai bao khoa hoc trong linh vuc quay dién tir nim 1999 dén
nam 2014, (b) sd luong cac bai bao nghién ctru vé viée sir dung quay dién cho cac

linh vire ning luong tir ndm 1998 dén nam 2014, ......o.ovoveveveieeeeeeeeeeeeeee 14

Hinh 1.10. Biéu d6 su gia ting sb lugng bang phat minh trong linh vuc quay

QICTN et ——————— 15
Hinh 1.11. C4u tao cia may phat ap dién va vi cdu trac cta cac soi PZT ............ 16
Hinh 1.12. Bing chita lanh vét thwong bang k¥ thuat quay dién................c......... 17

vil



Hinh 1.13. C4c nha khoa hoc Nhat Ban ché tao dugc loai mang ludi lam béng SOl
nano c6 thé dung dé thay thé cho phuong phap loc than hién hanh & bénh nhan suy
than (Biomaterials Science - The Royal Society of Chemistry 2014)................... 18

Hinh 1.14. (a) Vat liéu co cau tric gidng t6 ong, (b) Vat liéu co tinh ning siéu

Khong dinh 6t @IONG 14 SEN........ov.ovevivieeeeeeeeeeeeeee oo 19

Hinh 1.15. Mang nano ché tao bang phuwong phap quay dién cho phép phat hién

chét gy N0 O NZUSNE CUC NNO ..o 22
Hinh 1.16. Can canh minh hoa cta “ Bong dén si€unhd” ...........occciviiieininnnnnn. 22
Hinh 2.1. So d6 thiét bi quay dién E-HUSC-01.........ccocoovviviviieereeercsereean 23

Hinh 2.2. Bén trai: M6 hinh cua CDs, (a) sau khi xir Iy oxy hoa bé mit va (b) sau
khi chtrc ning hoa véi tac nhan thu dong hoa bé mit. Bén phai: Tinh chit va kha

NANZ UNZ dUNZ CUA CDS...eeiiiiiiiiiiiiie e 28

Hinh 2.3. (a) Anh SEM ciia mau M12, (b) Anh SEM cta mau M14, (c) Anh SEM
ctia mau M16, (d) Anh SEM ctia MAU MI8 ....oviviiiieieeeeeeeeeeeeeeeee e, 30

Hinh 2.4. (a) Anh SEM cia mau M14+0.5%AgNOs, (b) Anh SEM ciia miu
MI4HT.0%AENOS ... 31
Hinh 2.5. Anh SEM ctia mau M14+1.0CDS .....c.coovovieieeeeeeeeeeeeeeeeeeeees e, 32

Hinh 2.6. Ph6 hong ngoai ctia cac mang Xenlulo Axetat va Xenlulo Axetat c6 pha

tap AgNO; voi cac néng do khoi lugng khac nhau ..........cooooiiiiiiiii, 33
Hinh 2.7. Pho hong ngoai ciia cdc mang Xenlulo Axetat pha tap CDs véi cac nong
@6 Kh6i Trong KNAC NIAU ........o.voveveeeeeeeeeeeeeee e 34
Hinh 2.8. Do bén kéo va do dan dai cta vat liu CA pha tap AgNO; ................. 36
Hinh 2.9. D6 bén kéo va do dan dai cua vt liéu CA phatap CDS......cceeevnennneen. 36

Hinh 2.10. D6 thi biéu dién sy phu thudc ciia mé dun kéo va sirc cing theo duong

KINN SOT 1ottt et e e et e e et e e e aaaas 37

viii



Hinh 2.11. (a) B0 thi stc cing - bién dang ctia mang NFN 7-PEO va 7-PEO/CNC
ché tao bang k¥ thuat quay dién, (b-d) anh SEM ciia mang NEN (b) 7-PEO, (c) 7-

PEO/CNC-10 va (d) 7-PEO/CNC-20......cccciieiieeiieeeiie et eeieeeiveeerae e 38
Hinh 2.12. Sy thay ddi hinh thai mang soi nano 7-PEOQ/CNC-20 theo d6 16n bién
QANE ettt e e ettt e e et e e et ee e e e aen 39
Hinh 3.1. Cac mang soi quay dién dung dé diét Khuan ................ccocoevevrerennnn 42
Hinh 3.2. B1a thach TCBS ..o 43
Hinh 3.3. Quy trinh cy khuén Vibrio spp. 1én dia thach TCBS.........ccceeveuenn..... 44
Hinh 3.4. DM KNUAN 18C VIBFIO SPP. cvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 45

Hinh 3.5. Khuan lac Vibrio spp. trén dia thach TCBS:(1) mau d6i chirng khong loc
qua gidy loc; (2) mau chi loc qua gidy loc; (3) mau loc qua gidy loc c6 mang soi
Xenlulo Axetat; (4) miu loc qua gidy loc c6 mang soi Xenlulo Axetat pha tap

0,5% AgNOs; (5) mau loc qua gidy loc c6 mang soi Xenlulo Axetat pha tap 1,0%

Hinh 3.6. Kha ning diét khuan cia cic loai gidy loc khac nhau: Mau 1: Bdi
chiimg; Mau 2: giéy loc; Mau 3: giéy loc c6 phit mang soi Xenlulo Axetat;Mau 4:
gidy loc c6 phtt mang soi Xenlulo Axetat pha tap 0.5%AgNO5; Mau 5: gidy loc ¢o
phu mang soi Xenlulo Axetat pha tap 1.0%AgNO; ...coccveeiiiiiiieeeeeeeee 47

Hinh 3.7. Khuan lac Vibrio spp trén dia thach TCBS: (1) Mau ddi ching khong
loc qua gidy loc; (2) MAu chi loc qua gidy loc; (3) Mau loc qua gidy loc ¢6 mang
soi Xenlulo Axetat; (a4), (a5)Mau loc qua gidy loc c6 mang soi Xenlulo Axetat
pha tap 0.5% AgNOs; , 1.0%AgNO; dugc giat rua 20 lan; (b4), (b5) Mau loc qua
giéy loc ¢c6 mang soi Xenlulo Axetat pha tap 0.5% AgNOs; , 1.0%AgNO; dugc giat

Hinh 3.8. Kha ning diét khuan sau 20 1an (hinh trai) va sau 60 lan (hinh phai) coa

céc loai gidy loc khac nhau: Mau 1: Ddi chirg; Mau 2: gidy loc; Mau 3: gidy loc

iX



c6 phu mang soi Xenlulo Axetat; Mau 4: gidy loc co phi mang soi Xenlulo Axetat

pha tap 0.5%AgNO5; Mau 5: gidy loc c6 phu mang sgi Xenlulo Axetat pha tap

LLOYOAZNOS .ttt et 49
Hinh 3.9. Co ché pha hily mang té bao vi sinh vat ctia ion Ag’ .......coocvvvveennnn 50
Hinh 3.10. Dung dich CDs phat qUang..........ccccoeeiiiiiiiiiiiiiiieee e e 52
Hinh 3.11. Pho UV-Vis cia dung dich CDs & cac ndng d khac nhau................. 52

Hinh 3.12. Ph6 kich thich va phat xa duoc chuan héa khi do dung dich CDs

0.9%0KL <. e e 52

Hinh 3.13. Cac mang soi Xenlulo Axetat pha tap C dots: (a) khi chwa chiéu buc xa

tir ngoai va (b) phat quang khi chiéu birc Xa tir Ng0a.........cocvvvevevereerereeeeeennns 53



DANH MUC CAC CHU VIET TAT

CA Cenlulose Acetate ( Xenlulo Axetat)

CDs Carbon Nanodots ( Cacbon chdm lugng tir)

DMF N,N — Dimethylformamide

EHD Electrohydrodynamics (K¥ thuat thuy dién dong hoc)

ESN Electrospinning/netting (Ky thuét quay dién/dan ludi)

SEM Scanning electron microscope (Kinh hién vi dién tir quét)
TCBS Thiosulphate citrate bile salt agar (Mdi truong nudi cay khuan

Vibrio spp.)

xi



MO PAU

Ngay 9-11-1989, danh diu sy ra doi ctia mot ky nguyén méi trong su phat
trién ctia Vat 1y hoc d6 1 ky nguyén “ Cong nghé nano”. Ké tir d6, cong nghé nano
khong ngimg dugc phat trién va da dat duoc nhiitng thanh tuu to 16n. Cac san phdm
cua cong nghé nano da dugc tng dung trong nhiéu linh vuc ky thuat, doi séng.
Bing cong nghé nano, ngudi ta co thé "nhét" tit ca thong tin ctia 27 cubn Tir dién
Bach khoa toan thu ctia Anh nam gon trong mot thiét bi chi bang soi toc. Nguoi ta
cling c6 thé ché tao ra nhiing con robot ma mat thuong khong nhin thay dugc. Va,
con vo s6 didu ky la khac ma con ngudi c6 thé khai thac nho vao cong nghé nano.
Mot s linh vyc dang huéng dén mg dung manh mé cong nghé nano. Bé giai
quyét nhitng van d& méi sinh, nguoi ta co thé tao ra nhitg mang loc loc cac phin
tlr gdy 0 nhiém nho bé nhat. Nhiing ing dung gan hon véi doi sdng thuong ngay 1a
hién nay mot s cong ty da bét tay vao san xuat hat nano dung trong son, kinh che

ning va dng cacbon dung trong cong nghiép dién tir, v.v...[25].

Pé ché tao cic vat lidu c6 kich thudc nano(nanomet) thi thuong dung cac
phuong phdp nhu: si€u am, vi song, thuy nhiét. Tuy nhién, cdc phuong phap nay
can nhiéu bude thuc hién, do d6 kha tdn kém va mét nhiéu thoi gian. Mt trong
nhitng phwong phép don gian, hiéu qua, it ton kém duoc tng dung phd bién hién
nay dé tao ra cac vat liéu co kich thuée nano 1a k¥ thuat Electrospinning- tam dich
l1a k¥ thuat quay dién. Nhitng soi hoac cAu tric dang soi si€u nho dugc tao nén tur
polyme véi dudng kinh giam xudng murc siéu nho ¢& nanomet, c6 thé duoc ché tao
dé dang bang ky thuat nay [5]. Ché tao soi nano dung phuong phép quay dién da
thu hat duoc sy cha ¥ trén khip thé gii nho vao tinh linh hoat trong san xut cac
cAu trac soi ¢6 do xép, dinh hudng va kich thudc kiém soéat duge. Thém vao do,
quay dién 1a mot phuong phap thuan tién dé tao ra cac mang soi mém déo va siéu

moéng, khién chiing dé sir dung hon trong nhiéu linh vyc dic thu.

Vi su linh hoat trong viéc tao ra cac mang sQi co6 cau tric da dang tir nhieu

loai vat liéu khac nhau, quay dién dugc sir dung trong nhiéu linh vue, tur y té, cong



nghé sinh hoc va k¥ thuat méi truong cho dén an ninh qubc phong, ché tao ning

lugng, v.v...[10].

Nhiéu vat liéu d3 dugc sir dung dé san xuét soi nano bang phwong phap
quay dién, bao gom ca cac polyme tu nhién va téng hop, hdn hop polyme, to hop
cua polyme véi vat liéu gém va cac hop chit kim loai. Céc ung dung thuc té da
dang trén thé giéi di va dang tiép tuc phat trién trong nhitng nim gan day nhu bo
loc khong khi hiéu suét cao, cam bién, dét may, y hoc, pin quang dién, pin nhién

liéu, tu dién, vv....

Gan day, da co sy thay doi trong vi¢c st dung cac nguyén li¢u tinh khiét
phu hop dé ché tao céac vat liéu c6 cac chirc nang khéac nhau, hudng tdi ing dung
trén thi truong. Trong s6 cac vat lidu do, polyme tu nhién la doi tuong duoc quan
tam nhat hién nay trong nam linh vuc quan trong nhu cong nghé sinh hoc, thuc
pham, nudc, moi trudng va ning luong. Polyme ty nhién loi thé hon so voi cac vt
lidu tong hop khi ché tao vat liéu sinh hoc, doc tinh thap, ngudn nguyén licu tai
tao, kiém soat phan huy sinh hoc va su gia ting san luong, kha nang chi phi san

xuét thip hon.

Mot trong nhitng polyme ty nhién dugc dung trong phuong phap quay dién
1a Xenlulo Axetat. Xenlulo Axetat 1 mot polyme c6 ngudn gdc ty nhién nén rat
gan giii voi mdi trudng va dé phan huy. Ngoai ra, nguon Xenlulo dé tao Xenlulo
Axetat 1a v0 tan trong ty nhién nén Xenlulo Axetat 1a mdt lya chon t6i wu cho quay
dién. Tuy thudc vao cach n6 da duoc tao ra ma Xenlulo Axetat cé thé duoc st
dung cho céc tng dung khac nhau (vi du nhu cho cdc mang mong, cac mang loc).

Céc tinh chit cua Xenlulo Axetat 1a rat phu hop cho cac tng dung nay [9].
Tu nhing 1y do trén ching t6i chon dé tai nghién ctru ciia minh 1a:

CHE TAO MANG SOI TREN CO SO XENLULO AXETAT BANG
PHUONG PHAP QUAY DIEN

Muc ti€u nghién ctru cua deé tai la:



Nghién ciru thiét bi quay dién ciia truong Dai hoc khoa hoc Hué ( E -
HUSC - 01). Ché tao mang soi trén co s Xenlulo Axetat bang phuong
phap quay dién trén thiét bi E - HUSC - 01.

Nghién ctru cau trac, vi cdu trac tir anh SEM, phd hong ngoai FT-IR,...
cua mang soi, tr d6 danh gid tinh chét co 1y, mac d§ dinh hudéng cua
mang soi ché tao duoc.

Nghién ctu kha nang tng dung cua cidc mang soQi trén co s¢ Xenlulo
Axetat c6 pha thém tap chit & cac linh vuc khac nhau (Diét khuén, ché
tao mang loc...)

Thir nghiém tmg dung cac mang soi ché tao duoc.



