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SUMMARY

STUDY ON PREPARATION AND CHARACTERIZATION OF
PVDF/GO-BASED NANOCOMPOSITE MEMBRANE

The nano composite of polyvinylidene fluoride doped with graphene oxide (PVDF/GO) was
synthesized and characterized. Scanning electron microscopy (SEM) characterization showed that the
doped composite films were composed by uniformed nano fibers with average diameter of 300-500nm
as the concentration of PVDF ranged from 14% wt t016% wt. Fourier transform infrared (FT-IR)
spectroscopy analysis confirmed that GO introduces more -phase in the composite.

1. MO DAU

Polyme 4p dién dang ngay cang dugc st dung rong rai trong dién hoa. Mgt trong
nhiing polyme 4p dién quan trong 1a polyvinylidene fluoride (PVDF). PVDF tn tai voi
it nhat 5 dang két tinh khac nhau: pha a, B, v, 8 va ¢ [1]. Trong 5 ciu triic niy, pha B la
ciu trac phan cuc, ¢6 vai trd quan trong 1am ting tinh sat dién, hoa dién va 4p dién cua
polymer. M6t s6 nha khoa hoc da nghién ctru thiét bi chuyén ning lugng PVDF & dang
mang [2]. Mang PVDF c6 d6 nhay cao, dap Gmg tan sb rong, linh hoat, chi phi thap, dé
ché tao va trong luong nhe [3], dugc st dung phé bién lam vat liéu cam bién. Graphene
oxide (GO) c6 cac dac tinh co hoc va nhi¢t doc ddo nén da dugc sir dung lam phu gia
trong cac polymer khac nhau dé tao thanh nanocomposites polymer/GO [4]. Tuy nhién,
khi st dung phu gia GO trong qua trinh téng hop, nd c6 xu hudng tich tu trén nén
polymer do bé mit riéng 16n boi cac lién két Vander Waals giita cac 16p graphene. Do
do, dé c6 duoc hiéu qua tdt hon cua vat liéu nanocomposite polymer/GO thi can ¢6 su
phan tan t6t hon va lién két hoa hoc manh hon gitta GO va nén polymer. Trong dé, viéc
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pha tap GO vao PVDF nham muc dich ting cuong pha p ciia PVDF va tao sy phén tan
t6t cho GO trén nén polymer.

Nghién ctru nay tap trung vao viéc ché tao vat liéu tong hop mang PVDF pha tap
v6i GO bang ky thudt phun tinh dién (Electrospinning) va dic trung vat liéu thu duoc dé
tim ra hinh thai hoc va mot sd tinh chit cia mang vat liéu. Trén co sé do, nhém nghién
cuu sé tiép tuc hoan thién thiét bi phun tinh dién va mé rong thém cac ing dung.

2. THUC NGHIEM
2.1. Hoa chat

Cac hoa chat chinh st dung trong nghién ciru gém: polyvinylidene fluoride
(PVDF) va Dimethylformamide (DMF), graphene oxide (GO) cua Merck (Ptc) va
acetone cuia Daejung (> 99,5 %, Han Qudc).

2.2. Thiét bi va dung cu

- Thiét bi Phun tinh dién ty ché tao (hinh 1), thiét bi phan tich phd hong ngoai
(FT-IR) Prestige 21 cua hang Shimadzu (Nhat Ban), thiét bi phan tich ph6 nhiéu xa tia
X (XRD) D8-Advance cua hang Bruker (Pic), kinh hién vi dién tir quét (SEM) S-4800
cua hang Hitachi (Nhat Ban).

- Can phan tich, ta sy, may khudy tir gia nhiét, may siéu am

- Gidy Nhom (Aluminum foil), chai bi chuyén dung 20 mL va mét s6 dung cu
thuy tinh khac
2.3. Thi nghiém khao sat
2.3.1. Khdo sit nong dp PVDF

Hoa tan bot PVDF trong hdn hgp dung mdi DMEF : Acetone (1:1) véi cac ndng do
khao sat theo % khdi lugng 1a: 12, 14, 16, 18 % (ung vai céac ki hi¢u mau la P12, P14,
P16, P18), siéu 4m hdn hop cho ddng nhét trong thoi gian 2 gid & 65°C. Cho dung dich
nay vao hé phun véi 6ng phun (dudng kinh trong 0,5 mm) dugc két nbi véi dién cuc
duong cua bd phan ap thé cao (trong khoang 0-30 kV). Téc d6 phun duogc gitr 6n dinh 1a
1 mL/h, khoang cach tir dau phun dén bo thu 1a 16 cm, dién ap sir dung 1 16 kV. Mau
duoc thu trén mot tm gidy nhom, quén tron trén cyc thu. Thoi gian mdi 1an tao mau la 1
gi0. Cac thi nghiém dugc thyc hién ¢ nhiét d§ phong 25°C va d6 4m moi truong xung
quanh 1 khoang 50% d¢ am tuong d6i. Hinh anh thiét bi phun tinh dién tu ché duoc thé
hién trong hinh 1.

Bo thu Bo phan ap thé cao

Hinh 1. Anh chup hé thiét bi phun tinh dién (a) va Cuc thu c¢é quan gidy nhém (b)
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2.3.2. Khdo sdt nong dé GO

Str dung ndng d6 tdi wu ctia PVDF khao sat duoc (16 %wt) dé khao sat nong do
GO pha tap. Dung dich P16 siéu am trong thoi gian 30 phut & 65°C dé 1am tang d6 phan
tan ctia PVDF trong dung dich. Sau d6, thém GO vao voi ndng d6 khao sat 1an luot 13 0;
0,1; 0,3; 0,5; 0,7; 0,9; 1,2 %wt (ki hiéu mau twong tmng 1a GO, G1, G3, G5, G7, G9,
G12). Pua dung dich khao sat twong ung vao hé phun vé6i tbc d6 phun 1a 1 mL/h,
khoang cach tir ddu phun dén bo thu 1 16 cm, dién ap 13 16 kV.
3. KET QUA VA THAO LUAN
3.1. Pac tinh cia mang PVDF

Hinh 2 13 anh chup SEM vé hinh thai bé mt ctia mang vdi cic néng dd PVDF khac
nhau va phan bd kich thudc (theo ham phan bd Gauss) clia cac soi trén mang thu duoc.
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Qua anh SEM va mo6 phdéng phan bd kich thudce soi cho thay, kich thudc soi
ddng déu va kéo soi min ¢ nong 46 PVDF trong khoang tir 14+16 %wt.
Trén co s& két qua phén tich phd FT-IR ¢ hinh 3, sé song ciia cac birc xa hong
ngoai bi hip thy cta cac pha «, p va y ciia PVDF duoc xé4c dinh va néu trong bang 1.
Cac két qua nay ciing pht hop véi cong bd trude day ctia nhém nghién ciru khac [5].
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Két qua phan tich phd hdng ngoai (FT-IR) trén hinh 3 va bang 1 cho thiy, ¢ nong
do PVDF 16 va 18 %wt c6 su hinh thanh pha B mét cach ro nét, tuy nhién kich thudc
soi tng véi mau PVDF 16 %wt dong déu hon. Két hop vai két qua ¢ hinh 2, ndng do
PVDF 16 %wt duoc lua chon dé thuc hién cac thi nghiém tiép theo.

3.2. Pac tinh cia mang PVDF/GO

DPé xem xét hinh thai bé mit cia mang PVDF pha tap GO ¢ cac nong do khéc
nhau, chung t6i da thyuc hién phép do bang kinh hién vi dién tir quét (SEM) va nhén thiy
mau P16-G7 c6 cdu triic bé mit ddng déu va su phan bd cac kich thude soi 1a tot nhét.

Dé khao su chuyén ddi cdu trac, sy ting cuong pha P trong tinh thé mang
PVDF/GO do qué trinh phun tinh dién giy ra, chiing t6i sir dung phd FT-IR dé khao sat
v6i cac mau pha tap nong dd6 GO khac nhau. Két qua phan tich phd hong ngoai & hinh 4
cho thdy, miu bot PVDF c6 cac dinh hép thu véi s6 song 614, 764 cm™ tuong ing voi
pha a, khong co cAu trac tinh thé. Chi khi PVDF duoc tao ra trong dién truong manh,
lyc dién truong co tac dung kéo cang cac lién két -CF,-CH,-, tao ra cAc momen ludng
cuc dién dinh hudéng song song, két hgp qué trinh pha tap GO thi mang PVDF/GO
chuyén dan sang cau trac tinh thé, khi d6 cac pha tinh thé nhu B, y, 6 ciia mang
PVDF/GO dugc tang cuong.

Tir két qua pho hap thu hong ngoai cho thay, cac mau c6 sd song dic trung 1a 478
cm?, 511 cm™, 840 cm™, 1072 cm™, 1274 cm™, 1404 cm™ tao nén pha B ¢6 céu tric
trans va cac dinh hap thy tai sé song 882 cm™, 1234 cm™ 14 cua pha y (bang 1). Ciing tir
két qua ndy, cudng do hap thu tai cic dinh dic trung cta pha B ting dan khi ting ndng
d6 GO 0,1, 0,3, 0,5 %wt. O nong d6 GO 0,7 %wt, dinh hap thy dat gia tri cao nhat, khi
d6 pha p dugc ting cuong manh nhat. Vuot qua ngudng nay (& ndng 6 GO 1a 0,9 va
1,2 %wt), cuong do cac dinh hap thu cta pha B c6 xu huéng giam. C6 thé 1y giai diéu
nay 1a do dudi tdc dong cua dién trudng ngoai, GO bi nhiém dién tao ra cac dién tich
cam Ung trén bé mit soi, 1am tang cuong lyc Coulomb, khi do, vat ligu PVDF/GO bi
phan cyc. Lyc nay lién két cac mét xich PVDF két tinh trén bé mit GO. Noi cach khac,
GO tré thanh tac nhan chuyén ddi cac vung v dinh hinh cuc bd thanh dang két tinh véi
cau tric B co cuc. Két qua nay lam cho lugng pha p trong PVDF/GO ting 1én so véi
PVDF nguyén chat. Tuy nhién, néu nong d6 GO cao (trén 0,7 %wt) s& khién cac dién
tich cdm g cuc bd trén bé mat GO truyén theo chiéu doc va bi trung hoa trong céc soi,
do d6 lam giam tinh phan cuc cua vat li¢u. DPinh hép thu tai 614 cm?, 764 cm™ dac trung
cho pha a, 12 kha manh trong pho cta bot PVDF nguyén chét. Tuy nhién, cuong do giam
dang ké trong cac mau co6 lugng pha tap GO (hinh 4b). Piéu nay cang khang dinh thém
rang, khi pha tap GO va két hop véi phuong phap phun tinh dién di kiém ché su hinh
thanh pha o c6 trong tinh thé PVDF, nghia 13, tac dung ctia dién trudng manh két hop véi
su pha tap da chuyén polyme tir trang thai v dinh hinh khong c¢6 cuc, sang trang thai tinh
thé co cuc.

Dé khang dinh thém diéu nay, phép phéan tich phd XRD dbi véi mang PVDF/GO
pha tap néng d6 GO khéc nhau da duogc thuc hién. Két qué cho théy, mau P16-G0 ¢
cic dinh dic trung & 20 khoang 18.30°, 20.26° va 26.56°, twong ng v&i dinh nhiéu xa
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(020), (110) va (021) cua dang o [5]. Theo chiéu ting ctia ham luong GO, cudong do
dinh dic trung & 20 = 20,26° cho pha B ting va dat cuc dai ing véi mau P16-G7, sau d6

giam. Nghia 1a, GO lam tang cuong pha-f3 trong vat licu PVDF/GO.
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Hinh 4. Phé hap thu hong ngoai ciia mang nano PVDF pha tap cdc nong do

GO khac nhau. a- phé ddy dii, b- phé phéng to trong viing 550-800 cm™

4. KET LUAN

Trong bai bio nay, mang PVDF pha tap GO da dugc nghién ctru ché tao sir dung
phuong phap Phun tinh dién. Két qua nghién ctru vi cau trac cho thdy, mang vat liéu thu
dugc gdm cac soi c6 dudng kinh trung binh khoang 300500 nm khi nong d6 PVDF dat
tir 16 %wt tré 1én. Bén canh d6, ham luong GO ciing anh huong dén su hinh thanh cta
pha B trong vt li¢u.

TAI LIEU THAM KHAO

1. Dreyer, D. R, Park, S., Bielawski, C. W., Ruoff, R. S. (2009), “The chemistry of graphene
oxide”, Chemical Society Reviews, Vol. 39, pp. 228-240.

2. Liu, Z. H.,, Pan, C. T., Lin, L.W., Lai, HW. (2013), “Piezoelectric properties of
PVDF/MWCNT nanofiber using near-field electrospinning”, Sensors and Actuators A:
Physical, Vol. 193, pp. 13 — 24.

3. Fukada, E. (2000), “History and recent progress in piezoelectric polymer research”, |IEEE
Trans. Ultrason. Ferroelectr. Freq. Control, vol. 47 (6), p. 1277-1290.

4. Bastiurea, M., Rodeanu, M. S., Dima, D., Murarescu, M., Digest (2015), “Thermal and
Mechanical properties of polyester composites with graphene oxide and graphite”, Journal
of Nanomaterials and Biostructures, Vol. 10, No. 2, pp. 521 — 533.

5. Jr. Rinaldo Gregorio (2005), “Determination of a,  and vy Crystalline Phases of Poly

(vinylidene fluoride) Films Prepared at Different Conditions”, Journal of Applied Polymer
Science, Vol. 100, No. 4, p. 3272-3279.

67





