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TOM TAT

Bai bdo nay trinh bay mot s6 két qua nghién citu vé mang Polyvinylidene
Fluoride/Carbon chdm luwong t&r (PVDF/CDs) dang s¢i duoc ché tao b.:;mg phuong
phép quay dién (PPQD). Két qua cho thdy, mang PVDF/CDs duoc tao boi cac soi
c6 duong kinh ¢& 300+800 nm. Mac khac, nong do tap CDs khong nhiing tang
cuong do bén co hoc ma con anh hudng dén cac tinh chat quang - dién cua vat
liéu.

Tue khoa: Cac bon cham luwong tit, PVDF, soi nand, quay dién.

1. MO PAU

Phuong phap quay dién (PPQD) la mot ky thuat don gian duoc stt dung dé ché
tao soi voi duong kinh tir micromet dén hang chuc nanomet, déc biét c6 thé tao mang
ttr nhiéu nguodn vat liéu khac nhau. Trén co sé thiét bi quay dién E-HUSC-01, ching toi
da budc dau ché tao thanh cong mang soi trén nén PVDF pha Cac bon cham luong tw
(CDs).

Polyme PVDF duoc chon 1a polymer dién hinh c6 tinh ap dién twong d6i manh,
va co it nhat 5 dang két tinh khac nhau: a, B, y, 0 va &. Trong d6, pha p mdi thé hién
tinh sat dién. Tir cac két qua phan tich anh SEM, phé hap thu UV-Vis, phd FTIR, phd
XRD, d¢ bén kéo... cho thay, vat liéu PVDF pha tap CDs ¢ cac nong dd khac nhau cé
kich thudce soi vai tram nm khong chi phat quang, ting d6 bén vat liéu ma con lam
tang pha B. Diéu nay gop phan hudng dén nghién cttu cac ing dung quan trong nhu
vat liéu phat quang, vat liéu ap dién, ... st dung trong thiét bi cam bién, danh dédu sinh
hoc, thiét bi am thanh, thiét bi thuy am, thiét bi cho ndng lwong tai tao [3, 4, 5].
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Bai bdo trinh bay cac két qua nghién cttu ban dau vé mang composiste
PVDF/CDs duoc ché tao bang cong nghé quay dién tai Truong Dai hoc Khoa hoc — Pai
hoc Hué, hy vong véi hudng nghién ctru tao mang da vat liéu, ching t6i sé hoan thién
qui trinh va tién t6i nghién cttu trién khai ttng dung.

2. THUC NGHIEM
2.1. Ché tao CDs

CDs duoc téng hop bang phuong phap vi séng. Dau tién, dung 1g axit citric
tron chung véi 1g uré hoa tan trong 50 ml nudce cat, sau d6 duwa vao 10 vi séng trong 3
phat khi quan sat dung dich nga mau nau den. Vat liéu duwoc nghién min va hoa tan
trong ethanol, li tam 5000 vong/phut dé loai bo cac hat to va tap chat. Cudi cung, sy ¢
nhiét d¢ 80°C trong khoang 12 gio, bot thu dugc c6 dang mau den sé dugc hoa tan
trong dung mo6i DMF theo cac nong d¢ khac nhau.

2.2. Ché tao mang sgi PVDF/CDs biang PPQD

Hoa tan bot PVDF trong hon hop dung mo6i DMF/aceton (vdi ti 1€ 1:1) ta dugc
dung dich c6 nong dd 16% khoi lwgng PVDEF, khuay déu bﬁng siéu am trong thoi gian
30 phut ¢ 65°C. CDs duoc duwa vao véi nong do tir 0 dén 0,9% khéi luong (ky hiéu nong
dd CDs tuong ting la CDO dén CD9 nhu bang 1

Hinh 1. Thiét bi quay dién E-HUSC-02

Pua dung dich vira pha ché vao hé phun. T6c d6 phun duoc diéu chinh la 5
ml/h, khoang cach ttr dau phun dén bo thu la 12 cm, dién ap ap dat 12 kV.

Bdng 1. Ki hiéu mau ddi véi vat liéu PVDF/CNTs

Stt Ki hiéu mau Thanh phin

1 P16 - CDO PVDF 16%wt + 0.0 wt% C-dots
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2 P16 - CD1
3 P16 - CD3
4 P16 - CD5
5 P16 - CD7

6 P16 - CD9

PVDF 16%wt + 0.1 wt% C-dots
PVDF 16%wt + 0.3 wt% C-dots
PVDF 16%wt + 0.5 wt% C-dots
PVDF 16%wt + 0.7 wt% C-dots

PVDEF 16%wt + 0.9 wt% C-dots

3.KET QUA VA THAO LUAN

3.1. Tinh phat quang ctia CDs

Cacbon Nanodots (C-dots, CDs) ngay cang dugc quan tam vi ching c6 nhitng
tinh chdt doc dao, nhu tinh tro hda chat, kha nang phat quang, d suy giam tinh chat
quang thdp, kha nang gay doc thap, va tuong thich sinh hoc. C-dots rat linh hoat va ¢
thé duoc st dung trong nhiéu cong nghé, nhu chup anh sinh hoc, quang xtc tac, cam
bién, laser, LED, cac thiét bi chuyén d6i / luu trit nang luong [1,2].

C1.004 e
(a) Print Mag: 39800x @ 51 mm 100 nm
10:04:08 a 03/15/17 HV=80.0kV
TEM Mode: Imaging Direct Mag: 20000x
EMLab-~NIHE
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Hinh 2. (a) Anh SEM ctia CDs, (b) Phd UV-Vis ctia dung dich CDs & cac nong do khac nhau

Anh SEM dudi cho thdy CDs sau khi téng hop duoc c6 kich thude khoang 10 +
100 nm, kich thudc thay d6i it nhiéu phu thudc vao qua trinh li tdm va cho qua mang
loc siéu min. Hinh 2b cho thay, dung dich CDs hdp thu manh trong vung btic xa tt
ngoai dén vung biic xa xanh, sy chuyén mau tir xanh lam qua xanh luc phu thudc vao
ndng do CDs. O nong d6 CDs 0,9% dung dich c6 mau xanh lam rd nét nhét.
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Hinh 3. Pho kich thich phat quang va pho phat quang (dwgc chuan hod) ctia dung dich
CDs 0,9%Kkl

Két qua trén hinh 3 cho thdy, khi kich thich btic xa ¢6 budc séng 490 nm, dung
dich CDs nong d6 0,9% kl phat xa manh nhat tai budc song 564 nm.

3.2. Hinh thai hoc va tinh chit dién cia mang PVDF/CDs

Hinh 4 1a hinh thai bé mat cia mang PVDF/CDs dugc ché tao bé“mg PPQD va
phan bd kich thudce cta cac soi trén mang. Cac soi ¢d kich thude khac nhau tuy thudc
vao nong do pha tap CDs, xu hudng kich thudc soi tang khi nong do tap tang.
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Hinh 4. Anh SEM va dudng phan bd kich thwdc soi ctia mang PVDF
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Bang thuc nghiém cho thdy, & nong dd 16% khdi lwong PVDF hon hop c6 d6
nhot phu hop véi ki thudt phun dién va trong qua trinh pha tap CDs, kich thuwdc soi
twong d6i dong déu. Mang PVDF/CDs duoc ciu tao boi cac soi o kich thudce tang dan
khi téng ndng dd tap va hinh thanh cac “bung” chita CDs mot cach rd nét nhuwe & mau
P16-CD9.

A
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Hinh 5. Pho FTIR ctia mang PVDF véi cac nong d6 CDs khac nhau

Tt két qua phéan tich phd hong ngoai (FTIR) trén hinh 5 cho thdy, mang P16-
CD5 ¢6 sy hinh thanh pha p moét cach ro nét. Cac dinh dac trung cho thdy cau truc
dinh vi tai 474, 509, 840, 1072, 1276, 1404 (cm™) [4, 7]. Diéu nay cling phu hop véi két
qua phan tich XRD trén hinh 6.

Hinh 6 1a XRD ctia mang PVDF/CDs vdi ty 1é CDs khac nhau. C6 thé thdy, khi
tang ham lugng CDs, ceong do dinh dac trung cho pha B tang tai 20 = 20.7° va dat cuc
dai tng v6i mau P16-CD5, sau d6 giam. Nghia la, CDs lam tang cuong pha B trong vat
liéu PVDF/CNTs ¢ mét nong do t6i wu nao doé. Viéc hinh thanh pha B ciing dong
nghia vdi su két tinh trong mang thé polyme tang lén, diéu nay c6 loi rat nhiéu cho qua
trinh nghién ctru tng dung trong cédc thiét bi cam bién, danh diu sinh hoc, thiét bi am
thanh, thiét bi thily am, thiét bi cho nang lugng tai tao, ...
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Hinh 6. Pho XRD cuia mang PVDF 16%kl v6i cac ti 1€ pha tap CDs khac nhau
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Chuing ta c6 thé ly giai rang dudi tdc dong ctia dién treong ngoai, CDs bi nhiém
dién tao ra cac dién tich cam Gng trén bé mat soi, lam tang cwong luc Coulomb, khi d6,
vat liéu bi phan cue. Luc nay lién két cac mat xich PVDF két tinh trén bé mat CDs. N6i
cach khac, CDs tro thanh tac nhan chuyén doéi cac vung vo dinh hinh cuc b¢ thanh
dang két tinh vdi ciu truc B c6 cuc. Két qua la, luong pha P trong PVDF/CDs tang 1én
so v6i PVDF nguyén chét. Tuy nhién, néu nong d¢ CDs cao (trén 0,5%wt) sé xuat hién
cac dién tich cam tng cuc bo trén bé mdt CDs truyén theo chiéu doc va bi trung hoa
trong soi va do d6 lam giam tinh phan cuc cua vat liéu [3, 5].

Trong qua trinh tong hop vat liéu, viéc kiém tra tinh chat co hoc rdt quan trong,
dac biét la d6i véi cac mang polymer. Day la diéu kién can thiét d€ danh gia tinh chat
vat liéu va dinh hudng trién khai tng dung. Do bén kéo va do dan dai ctia cac mang
vat liéu PVDF/CDs duoc danh gia trén thiét bi ASTM D882 — FILM TENSILE tai Trung
tam Ky thuat Nhya — Cao su va Dao tao Quan ly Nang luong, TP H6 Chi Minh.

Thiét bi do kiém tra d6 bén mang ghi lai két qua cdp dix liéu: gia tri luc F(N) va
dd gian Al(mm), khi mang kéo dan cyce dai thi lyc khi d6 1a 16n nhat Fmex ; O day theo
cac cong thirc bién doi ta tinh toan vé lai d6 thi biéu dién ung suat lyc o (MPa) theo do
dan twong doi € (%)

Hinh 7. Thiét bi kiém tra d6 bén mang biéu thi cac thdng s6 luc kéo dan F(N), d6 dan dai
Al(mm) cua mang PVDF/CDs, tredc khi dut (a) va sau khi duet (b)
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Hinh 8. Ung sudt luc va d6 dan tuong d6i ctia vat liéu PVDF/CDs
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So véi két qua do do bén kéo cua cac mang soi PVDF thi mang PVDF pha tap
CDs c6 d6 bén va kha nang bién dang tang lén dang ké. Nhw vay viéc pha tap CDs vira
lam ting dd bén cta vat liéu dong thoi van gitt dugc tinh dan hdi ctia ma tran cac soi
polyme. Tuy nhién, néu dua ham luong tap nhiéu thi d¢ dan caa vat liéu lai giam di,
o thé'ly giai dua luong tap nhiéu co thé lam “xo cing” vat liéu.

4. KET LUAN

Trong bai bdo nay, mang PVDF pha tap CDs dugc ché tao thah cong bang
phuwong phép quay dién. Két qua nghién ctu vi cdu truc cho thdy, mang thu duoc cau
thanh boi cac soi ¢ duong kinh trung binh khoang 300+800 nm véi d6 bén va kha
nang bién dang tang 1én gap nhiéu lan. Ngoai ra, ham luwgng tap CDs khong nhiing ¢
kha ndng phat quang cia mang ma con anh hwong dén sy hinh thanh ctia pha p trong
vat liéu. Diéu nay cho thdy vat liéu sé mo ra nhiéu hudng nghién cttu co ban cing nhu
cac ing dung khac nhau.
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SOME PROPERTIES OF COMPOSITE CDs/PVDF FILM PREPARED BY
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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.
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