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TOM TAT

Bai bio nay trinh bay mot s& két qua nghién clru vé mang Polyvinylidene
Fluoride/Carbon chdm luwgng tir (PVDF/CDs) dang soi dugc ché tao bing phuong
phap quay dién (PPQD). Két qua cho thdy, mang PVDF/CDs dugc tao bdi cic soi
c6 dudng kinh ¢ 300+800 nm. Mdc khic, ndng dé tap CDs khong nhimg tang
cudng dd bén co hoc ma con anh huong dén cac tinh chat quang - dién cia vat
liéu.

Tir khéa: Céac bon chdm luong tir, PVDF, soi nand, quay dién.

LMOPAU

on gian dugc sir dung dé che
et, dic biét co thé tao mang
dién E-HUSC-01, chung toi
bon chim luong tir

Phuong phép quay dién (PPQD) 1a mét ky thuét d
te:m $01 véi dudng kinh tir micromet dén hang chuc nanom
;L{nht‘éu ngudn vt lidu khac nhau. Trén co so thiét bj quay dien *
( cagl)réc dau ché tao thanh céng mang soi trén nén PVDF pha Céc

5).
én tuong d6i manh,
pha p mdi thé hiér:_
ho FTIR, pho
khac nhau o

Cbn l]am

Vacs Polyme PVDF dugc chon Ia polymer dién hinh c6 tinh ap chi
t 6 :t nhit 5 dang két tinh khac nhau: «, B, Vs 5 va e. Trong do, :
Dsa;t dién. Tir cac két qua phan tich anh SEM, phd hap thu UY-Vlz,ap
] o ha p . ; . ;
kich, ® bén kéo.... cho th&y, vat ligu PVDF pha tap CDs 0 cac nong

thg i . ~ 1an vat liéu ma
huée sgi yai trsm nm khéng chi phat quang, tang d6 bén va  wong nhr
an ctru cac ung dung 4%

&n, da ju sinh
trong thiét bi cam bien, dar:h dau
g tai tao (3,45

én
& ph o . _
Yat; *P- Digy nay gop phan huéng dén nghi

8U phs
hoc, i@!:ha.t.q”"’“g» vt ligu ap dién, ... sir dung
bi am thanh, thiét bj thuy am, thiét bj cho nang Juon
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composite CDs/PVDF tong hop bing phieong phép quay dién

Mgt sé’tinh ch t ciia mang

Bai béo trinh bay cdc két qua nghién ctu - ban ‘d‘éu Vé mang Compogi,
PVDEF/CDs duoc ché tao bing cong nghé quay dién tai Thmc.r?g Dai hoc Khoa ho . B
hoc Hué, hy vong voi hudng nghién ctru tao mang da vat liéy, ching t6i sg hoan thlen
qui trinh va tién téi nghién ctu trién khai tng dung.

2. THUC NGHIEM
2.1. Ché tao CDs

CDs duoc tong hop bing phuong phap vi séng. Dau tién, dung 1g axit citric
tron chung véi 1g uré hoa tan trong 50 ml nuwdc cat, sau d6 dwa vao 10 vi séng trong 3
phut khi quan sat dung dich nga mau néu den. Vat liéu dugc nghién min va hoa tan
trong ethanol, li tm 5000 vong/phuit & loai bo cac hat to va tap chat. Cusi cung, siy ¢
nhiét d6 80°C trong khoang 12 gio, bdt thu duoc cé dang mau den sé duoc hoa tan
trong dung méi DMF theo cac nong d khac nhau.

2.2. Ché tao mang sgi PVDF/CDs bing PPQD

Hoa tan bot PVDF trong hén hop dung méi DMF/aceton (voitile 1:1) ta duoc
dung dich c6 nng d6 16% khéi luong PVDF, khudy déu bang siéu 4m trong thoi gian
30 phut ¢ 65°C. CDs dwoc dwa viao véi nong dd tir 0 dén 0,9%
d6 CDs tuong tmg 1a CDO d&n CD9 nhu bang 1

khdi lugng (ky hiéu nong

PVDF 16%wt + 0.0 wt% C-dots
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3 P16 - CD3 PVDF 16%wi + 0.3 wt% C-dots

4 P16 - CD5 PVDF 16%wt + 0.5 wit% C-dots

18 1]

P16 - CD7 PVDF 16%wt + 0.7 wit% C-dots

6 P16 - CD9 PVDF lﬁ'ZJWl +0.9 wit% C'dOlS

3, KET QUA VA THAO LUAN
3.1. Tinh phét quang ctia CDs

Cacbon Nanodots (C-dots,

CDs) ngay cang dugc quan tam vi ching co nhimg
tinh chdt ddc dao,

nhu tinh tro héa chat, kha ning phat quang, do suy giam tinh chat
quang thap, kha niing gay doc thap, va tuong thich sinh hoc. C-dots rat linh hoat va c6
thé dugc sir dung trong nhiéu cdng ngh¢, nhw chup anh sinh hoc, quang xuc tac, cam
bién, laser, LED, cdc thiét bj chuyén déi / lwu trix ning lugng [1,2].

—
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Pri 1 39800x 1 31 ma b
(@) T s T I Bute séng (om)

EMLab=HIHE

Hinh 2. (a) Anh SEM ctia CDs, (b) Ph8 UV-Vis cia dung dich CDs ¢ cc nng d6 khac nhau
l . d

Anh SEM dudi cho thdy CDs sau khi tong hop dugc ¢ kich thudc khoang 10 +

100 ]?ich thudc thay ddi it nhiéu phu thudc vao qua trinh li tam va cho qua mang
1-.1?1, .+ Hinh 2b cho thdy, dung dich CDs hdp thu manh trong viing bu’cﬂxa_x m
igeieL D, 4 xanh, su chuy&n mau tir xanh lam qua xanh luc phu thuc vao

- ~ b &C X “ v a2,
ngoai dén vung b 9% dung dich c6 mau xanh lam r6 nét nhat.

nong do CDs. O nong d6 CDs 0,
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Hinlk 3. Ph Kich thich phat quang va phé phat quang (dwec chuén hod) cla dung dich
Chs l],'.')')ukl

Ket qua tren hinh 3 cho thdy, khi kich thich bire xa c6 budce séng 490 nm, dung
dich CDs ndng d¢ 0,9% Kl phat xa manh nhit tai bude séng 564 nm.

3.2, Hinh thai hoc va tinh chat dign cia mang PVDF/CDs

Hinh 4 & hinh thai b8 mat cta mang PVDF/CDs dugce ché tao bﬁng PPQD va
I v ) 8
phan bd Kich thude cua cie sgi trén mang. Cic s@i cd kich thuwde khac nhau tuy thude
a0 ndng dg pha tap CDs, xu hudng kich thude si ting khi nong do tap ting

v & \-hl\'; Ly .L,i-
| I .,-l\, .

a mang PVDF

70

Scanned by CamScanner



8 Dai hoc Khoa hoe - DH Hué Tip 13, 561 (2018)

Bing thuc nghiém cho thy, ¢ n
o ° y: 0 non da lln ate

“hét phit hop v6i ki thuat phun dién va tf . 16./ k.hm lugng PVDF hon hop co dg

" dng déu. Mang PVDE/CD - ong qua trinh pha tap CDs, kich thudce sgi

(hi ting nong do tap va hinh thanh y d:l’{;tc cau tao bdi cic sgi c6 kich thudc ting dan

p16-CD9. o anh cac “bung” chira CDs mét cach ré nét nhu & miu

P

Cuomg dd hip thu (a.u.)

400 600 800 1000 1200 1400 1600 1800
6 séng (cm)

Hinh 5. Phé FTIR ciia mang PVDF véi cac nong d CDs khdc nhau

Tir két qua phan tich phd hong ngoai (FTIR) trén hinh 5 cho thdy, mang P16-
CD5 c6 sy hinh thanh pha B mét cach rd nét. Cac dinh dic trung cho thay ciu tric 3
dinh vj tai 474, 509, 840, 1072, 1276, 1404 (em™) [4, 7]. Diéu nay cling phu hop voi két
qua phén tich XRD trén hinh 6.

Hinh 6 1a XRD ctia mang PVDF/CDs véi ty 1¢ CDs khac nhau. C6 the thay, khi
cudng do dinh dic trung cho pha B ting tai 20 = 20.7° va dat cyc
am. Nghia 13, CDs lam ting cudmg pha B trong vat
30 d6. Viéc hinh thanh pha { ciing dong
ing lén, diéu nay ¢6 19i rat nhitu cho qua
anh dau sinh hoc, thiét bj am

ting ham lugng CDs,
dai img voi mau P16-CD5, sau do gi
litu PVDF/CNTs ¢ mdt nong dd t6i uu n
nghia v&i sy két tinh trong mang thé polyme't
trinh nghién ctru (mg dung trong cac thiét bj cam bién, d
thanh, thiét bj thiy am, thiét b cho ning lugng tai tao,...

- ?16- €D+

PiE-7C0

PLé-5CDe

It ensity (nu)

716-3CDs
iy 716-1CDs
|

71 2 23

L Nzn[dqm)

Hinh 6. Ph& XRD clia mang PVDF 16%Kk] voi cac ti 1é pha tap CDs khéc nhau
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ite CDS/PVDF tding hgp bing pieom Phip Gussy &im

Chiing ta c6 thé Iy giai rang dudi tac 4ong ciia i tEGTE RO, CDs bj nhiZ,
dién tao ra cic dién tich cam tmg trén be mé_t 501 lam tang fl-ff-mg II,!-C C{:u]ofnb. khi dg,
vat liéu bj phan cyc. Luc nay lién két cac n.u’tt X-Id"l .I’\’I?F kel’nni.'; tren‘ bé mat G)s Nes
cach khac, CDs tro thanh tic nhan chuyén doi cac vung vo dinh hinh cuc bg thank
l dang két tinh voi ciu tritc B c6 cuc. Két qua 13, luong pha B trong PVDF/CDs ting iz,
so voi PVDF nguyén chat. Tuy nhién, néu nong do CDs cao (hin 0,3%“.-}) 5e xust hizn
cac dién tich cam tng cuc bo trén bé mat CDs truyen theo chidu doc va bj trung has

trong soi va do dé lam giam tinh phéan cuc cua vat liéu [3, 3].

Mgt sd’tinh ch t ctia mang comy

Trong qua trinh téng hop vét liéu, viéc kiém tra tinh chat co hoc rét quan trong,
diic biét a déi véi cic mang polymer. Day 1a diéu kién can thiét dé danh gia tinh ch3
vit liéu va dinh huéng trién khai img dung. D bén kéo va do dan dai cua cic mang
vat liéu PVDF/CDs duoc danh gié trén thiét bi ASTM D882 - FILM TENSILE tai Trung
tam K§ thuat Nhua - Cao su va Dao tao Quan Iy Nang luong, TP Ho Chi Minh.

ey

Thiét bj do kiém tra d5 bén mang ghi lai két qua cap dir liéu: gia tri Iuc F(N) va

_ d6 gian Al(mm), khi mang kéo dan cuc dai thi luc khi d6 12 16n nhat F== ; O déy theo

: cac cong thirc bién déi ta tinh toan vé lai do thi biéu dién umg suit luc o (MPa) theo d5
dan tuong déi £ (%)

LY I3
H
»

l

i

Hinh 7. Thiét bj ki¢m tra 45 bén mang biéu thj cic théng s& luc kéo dan F(N), d0 dan dai
L Al(mm) ctia mang PVDF/CDs, truée khi dut (a) va sau khi dut (b)

3 3
: ] " @)716cD8 S-smn o, . -
: C)F16<D) LI S . : z
: o om| o TN
i 2 A G
: e C)P16<DT s Pt /"/t 5
z (f)P16CD3 - ‘ / //‘ : : E
“:: ; i Rl : E
- a 3- : -z
- i
| | : :
B om0 T
i Strain (%) ' ¢ 2 3+ & 31 1
r Néng 36 CDs, wtke
Hin} N
inh 8. Ung suat lyc v d6 dan tuong d6i cua vit liéu PVDF/CDs
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A . T i

Sdo'g kveét 1‘3;:2! d~0 a0 F:'”en kéo cua cac mang soi PVDF thi m: 21 51 o)

EPseocE a nv« . 2 r:ang,. WER dang tang lén dang ké. Nhu v3 1 Iiang PVDF pha tap

jam ting 40 ben. fua \Lat liéu dong thoi van gi duoc tmh ;I.\ a}‘“\rlec Pha tap CDs vira

polyme. Tuy nhién, néu dua ham lugng tap nhieu thi d¢ Jan ol cia ma trn cicso

c thé ly gidi dua luong tap nhigu 6 thé lam “xo cimg” it ot liu i gidm o,
‘at lieu.

4 KET LUAN

Trortg bai bao nay, mang PVDF pha tap CDs duoc ché Soa s
phuong phap quay dién. Két qua nghién ciru vi ciu tric ch-o th.,e, tao‘ thah cong bing
thanh bai cac sgi c6 dudng kinh trung binh khoang 300+800 A mang fhu“duc{t ciu
ning bién dang téng 1én g3p nhitu fan. Ngoai ra, ham luong top O Ko e
kha nang phat quang ctia mang ma con anh huong dén s mpth‘anh Cl:longhnlmm,g; co
vit lidu. Diéu nay cho thdy vat li¢u sé mo ra nhiéu h“dmg.n e = ap a-ﬁ trong
cac umg dung khac nhau. G ey oo ban cling nhur

TAI LIEU THAM KHAO

[1]. Osman Kargbo, Yan Jin and Shou-Nian Ding (2015), Recent Advances in Luminescent
Carbon Dots, Current Analytical Chemistry, 11, 4-21.

[2]. Jilong Wang and Jingjing Qiu (2016), A review of carbon dots in biological applications, |
Mater Sci, DOI 10.1007/s10853-016-9797-7.

[3]. B. Ding and J. Yu (2014), Electrospun Nanofibers for Energy and Environmental
Applications, Springer-Verlag Berlin Heidelberg.

[4). Gwang Ho Kim, Soon Man Hong and Yongsok Seo (2009), Physical Chemistry Chemical

Physic, doi. 10.1039 / b912801h.
[5). FK. Ko and Y. Wan (2012), Introduction to Nanofiber Materials,
Press, 2014.

[6]. Mounir El Achaby, EI Mokhtar Essassi,
Engineers, 10.1002/spepro.004342.
arakis , Journal of Nanomaterials, Vol. 2

h.D. dissertation, Dept. Elect. Eng.,

Cambridge University

and Abouelkacem Qaiss, Sociaety of Plastics

[7]. Kyunghwan Yoon, Antonios Kel 014.

8. J. O. Williams (1993), “Narrow-band analyzer’, P
Harvard Univ., Cambridge, MA, USA.

91 N. Kawasaki (1993), “Parametric study of thermal a
flow”, M.S. thesis, Dept. Electron. Eng., Osaka Univ., Osaka, Japan.

nd chemical nonequilibrium nozzle

73

Scanned by CamScanner



at y U r:
Mgt s6'tinh ch t ciia ming composite CDs/PVDF tdig hp bing phong phip quay dign

SOME PROPERTIES OF COMPOSITE CDs/PVDF FILM PREPARED py
ELECTROSPINNING METHOD

Do Phuong Anh %, Nguyen Van Thinh?, Nguyen Trung Duong’, Ngo Khoa Quangg
Vo Thanh Tung', Truong Van ChUOng:

'University of Sciences, Hue University
2Tran Cao Van High School, Binh Dipj,
iCollege of Technology, Da Nang University

*Email: dpasophys@gmail.com

ABSTRACT

In this paper, Carbon quantum dots doped Polyvinylidene Fluoride (PVDF/CDs)
films were prepared by electrospinning method. The obtained results indicate that
the film involved the fibers with size about 300+800 nm. The effects of CDs
concentration of the film on mechanical and optic-electrical properties were
presented and discussed.

Keywords: Carbon quantum dots, electrospinning, nano fiber, PVDF.

DG Phuong Anh sinh ngay 03/05/1979 tai Binh Dinh, Nim 2001, ong t
nghigp cir nhan nganh V4t 1y - KTCN tai Truong Dai hoc Su pham Quy
Nhon. Ném 2010, 6ng tét nghiép thac si chy

‘ . yén nganh Vit Iy Chat rén tai
trudong Dai hoc Khoa hoc,

Bai hoc Hu&. Tt nim 2001 dén nay, ong giang

Linh vwee nghién cien: Vat ligu ap dién var 1:
: . €N, vat ligy com ; o
posite, vat liéw nano....

Trieomp, Vil Chiong sioh ngdy. 2310195 1 Thira Thién Hug Nam

nghé Viét nam. T ndm 1978 dé&n ray, §

n A . . . .
hoc Téng hop Hué, nay goi la Tl'u'érng b 8 la 8lang vién tai Truong bai

ai hoe Khoa hoc, Dai hoc Hué.
am

Linh vwc nghién citu: gém ap di@n, thay

lién quan. * Vatlidu nano va céc linh vu¢
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ol KHOA HOC VA CONG —_
T.‘f_‘.'f.?'."..’.‘...---- YA HOC VA CONG NGHE, Trutg Dai hoe Khoa hoe - DH Hu# Tap 13,56 1 (2018)

hoc Ki : !’. 0 u"gl“ﬁ'P Dai hoc nganh Vat ly tai truomg Dai hoc Khoa
‘ 10a hoc Hué. Nim 2005, ng t5t nghiép Cao hoc nganh Vit ly ly
lhu'}’ul va vit ly todn. Tir ndm 2009 dén nay éng giang day tai Phan higu
[?"JI hoc Hué tai Quang Tri. Tir ndm 2013 dén nay, éng la nghién ctiu
sinh nganh Vit ly chét rin tai truémg Dai hoc khoa hoc, Dai hoc Hué.

Linh viee nghién cieu: Vit lidgu 4p dién, VAt ligu nano va cac linh vuc lién
quan.

Ngé Khoa Quang sinh ngay 16/09/1984 tai Thanh phé Hué. Ndm 2006,
ong tot nghiép Cir nhan nganh Vat ly tai Truomg Dai hoc Khoa hoc, Dai
hoc Hu&. Nim 2009, éng t8t nghiép thac si chuyén nganh Quang hoc tai
trudong Dai hoc Khoa hoc, Dai hoc Hué. Nam 2014, bng t&t nghiép tién si
chuyén nganh Khoa hoc VAt li¢u tai Vién khoa hoc va Céng nghé tién
ti€n Nhat Ban (JAIST). Tir ndm 2007 dén nay, ong giang day tai Truodng
Pai hoc Khoa hoc, Dai hoc Hué.

Linh viee nghién cieu: Hidu tng Quang phi tuyén, Cong huong plasmon bé
mit, Vat ligu cd cdu tric nano.

Nguyén Vin Thinh sinh ngay 24/11/1968 tai Quéng Tri. Nam 1996, ong
t6t nghiép Ctr nhin Khoa hgc nganh Vat ly tai Trudng Pai hoc Khoa hoc,
ong t8t nghiép Thac st chuyén nganh Ky thuat dién tir tai
Pai hoc Da Ning. Tir 1998 dén nay, 6ng la
hoc Su pham Ky thuat — Dai hoc Da Néng.
ghién ctru sinh chuyén nganh Vat ly Chat

Pai hoc Hué,
Trudng Dai hoc Bach khoa -
giang vién day tai Truong Dai
Tir nim 2016 dén nay, 6ng lan
rén tai Trudng Dai hoc Khoa hoc, Dai hoc Hué.
Linh vwc nghién cieu: Vit liéu 4p dién, k¥ thudt siéu am cdng sudt cao, ky
thuat vi xtr ly va ung dung, xtr ly tin hiéu $0...

Vo Thanh Tung sinh ngay 17/07/1979 tai Quang Binh. Nam 2001, ong tot
4t 1 Chit rén tai Truong Dai hoc Téng hop Hué.

nghiép ctr nhan nganh V
p thac si chuyén nganh Vat Iy Chat rén, Nam

N&m 2004, ong tot nghi¢
2009, éng tot nghiép tién st chuyén nganh Vat ly Chat rén tai Belarus.

N3m 2015, 6ng duoc phong ham PGS va hién nay la Phé Higu truéng
g Dai hoc Khoa hoc, Pai hoc Hué.
: Vat ligu ap dién, ky thudt siéu am, md phong ly

Truom

Linh vwc nghién cit
thuyét, ky thuat vi xr Iy va ung dung, xtr ly tin hi¢u so...

75

|
Scanned by CamScanner



