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Tom tit:

Phwong phap phun kéo s¢i dién truong (electrospinning) cho phép ché tao céc s¢i polymer véi dwong kinh trong
khoang vai chuc nm dén vai pm. Trong nghién ciru nay, cac yéu t6 anh hu’(rng dén hinh thai hoc, dwong kinh sgi
trung binh va sy phan bb duong Kkinh s¢i polyvinylidene fluoride (PVDF) ché tao bang phuong phap electrosplnnlng
dwgc danh gia dya trén anh kinh hién vi di¢n tir quét (SEM). Cac yeu t6 anh hu’(rng dugc khao sat bao gom nong
do dung dich, dién ap dat, toc do bom dung dich, khodng cach tir diu kim phun dén b0 thu san pham va hon hop
dung méi. Sgi PVDF c6 céu tric thudn déu, dwong kinh trung binh 736 nm khi ndng d9 dung dich 20% khdi lgng,
hén hop dung mdi N,N-dimethyl acetamide (DMAc) va acetone (Ac) ty 1¢ 60/40 theo khoi lrgng, dién ap 11 kV, téc
dd bom 1,0 ml/h va khoang cach tir ddu kim phun dén b thu 17 cm. Dic trung vé tinh ky nwéc va d bén kéo ciia
mang s¢i PVDF ciing dwogc bio cdo. Mang s¢i nano PVDF ¢6 thé duwgc wng dung trong nhiéu linh vire nhw mang loc

nuéc, mang loc khi, xic tac, pin lithium...

Tir khoa: dién ap dit, electrospinning, hinh thai hoc, polyvinylidene fluoride, s¢i nano polymer.

Chi s6 phén logi: 2.9

Soinano polyme la loai vat liéu thu hut dugc nhiéu quan
tadm nghién ctu trong hon chuc nam trd lai day do ching c6
bé mit riéng 16n, d& bién tinh thanh phan va tinh chét dé phu
hop véi muc dich tng dung. Mang s¢i nano polymer dugc
danh gié c6 hi¢u qua cao khi sir dung trong céac linh vuc: xtic
tac, chit mang xuc tac, cht hap phu, mang loc khi va nudc,
cam bién... [1- 3] Hién nay, electrospinning 1a phuong phap
phé bién dé ché tao soi nano polymer véi dudng kinh c6 thé
dat trong khoang tir 5 nm dén duéi 1 pm.

V& nguyén tic, phuong phép electrospinning st dung
mot dién truong manh ap I1én giot dung dich polymer dugc
day ra tir ddu mao quan (kim phun). Khi dién ap dat dén
gia tri ti wu, luc tuong tac tinh dién théng duogc stc cang
bé mat cla dung dich thi s€ tao ra dong dung dich dugc di
chuyén tir dau kim phun dén bé thu san pham. Khi do, dong
dung dich nay duoc kéo dén, udn, vit va dong thoi bay hoi
dung moi. Két qua 1a & b thu san pham thu duoc cac soi
polymer sip xép ngau nhién hodc cé trat ty tiy thudc cau
tric ctia bo thu san phdm. Do d6, c6 nhidu yéu té anh hudng
dén kha nang thu soi, hinh thai s¢i, duong kinh so1i, sy phan
bd duong kinh sgi va cAu trac bé mat soi. Cac yéu t6 chinh
c6 thé ké dén 1a khdi lwong phén tir polymer, nong d6 dung
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dich polymer, do nhét, dién ap, tbc do phun soi, khoang
cach tor kim phun dén bo thu san phém, do am, dung moi.
Nghién ctru cia Zaarour va cs (2018) [4] da phan tich dnh
huong ciia d6 4am mai trudng dén cdu trac bé mat, pha tinh
thé, tinh chat co hoc, tinh ky nudc va tinh chit ap dién cua
soi nano PVDF.

PVDF dugc st dung rong rai trong nghién clru va ing
dung cong nghiép do nd c6 nhiing tinh chét dic trung nhu
d6 bén co hoc cao, bén hoa chat, dd dn dinh nhiét tdt, co
tinh chat hoa dién, ap dién va dé gia cong. Soi nano PVDF
¢6 thé dugc chirc ning hoa dé tng dung lam mang loc hoic
cam bién. Lolla va cs (2018) [5] d4 bién tinh mang soi nano
PVDF bang xir Iy nhiét - dién dé tang kha ning loc NaCl
trong nude. Hiéu qua loc NaCl cia mang PVDF da bién
tinh c6 thé dat 97% véi do chénh léch ap suat 1a 58 mm
H,O. Mang s¢i PVDF c6 bd sung cac vat liéu vo co nhu
ZnO ALO,, Fe,O,, CdS, SiO,... dugc nghién ctru dé loai
bo ion kim loai ndng trong nudc [6-9]. Mang s¢gi PVDF c6
thé 1am chat mang cho xtc tac trong nhidu phan tng. Li va
cs (2012) [10] da gén CoCl, 1én mang soi nano PVDF dé
lam xtc tac cho phan tmg phan huy NaBH,. Di¢n tich be
mat 16n, tinh 6n nhiét va do bén co hoc cao cua sgi PVDF
tao ra hoat tinh xtc tac va kha nang tai st dung cao. Hi¢u
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Abstract:

Electrospinning is a technique that produces polymer
fibers with diameters in the submicron range. In this
study, some electrospinning parameters affecting the
morphology, average diameter, and distribution of the
diameter of polyvinylidene fluoride (PVDF) fibers were
investigated by using scanning electron microscopy
(SEM). These electrospinning parameters include
solution concentration, applied voltage, the feed rate
of solution, distance from the needle to the collector,
and solvent mixture. PVDF fibers have a fine structure,
narrow distribution of fiber diameter, and average
fiber diameter of 736 nm at a solution concentration
of 20 wt%, solvent mixture with 60/40 weight of V,/V-
dimethylacetamide (DMAc) and acetone (Ac), an
applied voltage of 11 kV, the feed rate of 1 ml/h, and
the distance from the needle to the collector of 17 cm.
The hydrophobic property and tensile strength of the
PVDF nanofiber membrane were also reported. PVDF
nanofibers have the potential to apply in several areas
such as water or gas filtration, catalyst, lithium battery,
ect.

Keywords: applied voltage, electrospinning, morphology,
polymer nanofibers, polyvinylidene fluoride.

Classification number: 2.9

TAP CHI

HOAHOC |/,
ONG NGHE ||t Nam 63(1) 12021

qua ung dung ctia mang sgi PVDF trong céac linh vuc khac
nhau phu thudc vao hinh thai, kich thudc soi, dién tich bé
mit riéng mang soi ma cac tinh chat nay thay ddi theo didu
kién ché tao soi. Zulfikar va cs (2017) [11] da nghién ctru
anh huong cta téc ¢ bom va khoang cach tir kim phun toi
b6 thu soi d6i v6i hinh thai soi PVDF khi sir dung dung moi
1a DMF. Tuy nhién, nghién ciru nay van chua khao sat day
du cac thong sé khac anh huéng dang ké dén sy hinh thanh
va dac trung soi PVDF.

Trong nghién clru nay, ching t6i khdo sat mot cach co
hé thdng anh huéng cia cac thong sé vé ndng do dung dich,
dung mdi, dién ap, téc d6 bom, khoang cach tir dau kim
phun t6i bo thu san phdm dén hinh thai soi, duong kinh
trung binh va sy phan bd duong kinh sgi PVDF ché tao
bing phuong phap electrospinning. Tinh chét ky nuéc va
dd bén co hoc cla mang so1 PVDF ciing dugc dua ra trong
bao cdo nay.

Thuc nghiém

Hoa chat: PVDF tén thuong mai Kynar@761, dung moi
N,N-Dimethylacetamide (DMAc), N, N-Dimethylformamide
(DMF) va acetone san xuat boi Cong ty Samchun Co. (Han

Qude).

Hé thiét bi electrospinning (hinh 1) bao gdm bd cip dién
ap cao, bom va bd thu san pham sgi nano.

Hinh 1. Hé théng electrospinning.

Chuan bi dung dich PVDF cho qué trinh electrospinning:
PVDF dugc hoa tan trong cdc hon hop dung méi khac nhau
1a DMAc/acetone va DMF/acetone v6i cac ndong do khao
sat 1a 10, 15, 20 va 25% khéi lugng bang may khudy tir ¢6
gia nhiét 60°C.

Quy trinh ché tao soi PVDF bang phuong phap
electrospinning [12]: dung dich PVDF duogc cho vao xylanh
nhya 10 ml va dat vao thiét bi bom. Bom dugc cai dt sao
cho luu luong dung dich PVDF duoc bom qua dau kim



phun véi cac tc do khao sat 1a 0,7, 1,0, 1,2 va 1,5 ml/h.
Khoang cach tir dau kim phun dén bo thu san pham dugc
thay doi 7, 12, 17 va 20 cm. Sau khi diéu khién cho bom
hoat dong, nang di¢n ap lén dén cac gia tri khaosatla 9, 11,
13 va15kV.

Hinh thai sgi PVDF dugc quan sat trén SEM d6 phan
giai cao FE-SEM (Hitachi S-4700). Buong kinh trung binh
va su phan b dudng kinh duge do bang phan mém Tomoro
ScopeEye 3.6 dua trén anh FE-SEM. D6 bén kéo va d6 gian
dai khi kéo ctia mang sgi PVDF dugc xéac dinh trén thiét bi
LR 5K, LLOYD Instrument.

Keét qua va thao luan

Anh hwong ciia nong dp dung dich PVDF dén hinh
thdi sgi

Nong d6 cua dung dich polymer anh huong dén kha
nang tao sgi va hinh thai so¢i tao thanh trong qua trinh
electrospinning. Hinh 2 trinh bay anh SEM va su phan bd
duong kinh soi cia mang sgi PVDF ché tao tir cac dung
dich PVDF ¢é néng d6 khac nhau. Bién ap st dung la 11 kV,
téc do bom 1a 1,0 ml/h, khoang cach tir kim phun dén bo thu
san pham 13 17 cm, hdn hop dung méi DMAc/Ace = 60/40.
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Hinh 2. Anh SEM va su phan bé duong kinh s¢i ciia mang s¢i PVDF
ché tao tir dung dich PVDF c6 ndng dd: (A) 10 wt%, (B, B’) 15 wt%,
(C, C) 20 wt%, (D, D’) 22 wt%.
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Hinh 2 cho thay, ¢ ndng d6 dung dich PVDF 10 wt%,
hinh thai soi khong dong déu, trén mang xuét hién cac hat.
Khi ndng d6 dung dich PVDF 16n hon 15 wt%, soi PVDF
thu dugc tir qua trinh electrospinning c6 hinh thuén déu,
khong xuat hién giot, mang phun min. Tuy nhién, khi nong
d6 dung dich PVDF cang cao thi sy phan b kich thude cia
s¢i cang lon. Ngoai ra, khi néng d6 dung dich PVDF vuot
qua 20 wt% thi qua trinh hinh thanh soi trd [én kho khan do
dung dich PVDF bi déng rin ngay tai dau kim phun, dan
dén tic kim phun, can tr& qué trinh tao soi. Anh huéng cia
ndng d6 dung dich dén hinh thai cua soi co thé giai thich
dua trén moi quan hé gitia n6ng dd va do nhot cua dung dich
polymer. Khi ndng d6 dung dich tang thi d6 nh6t dung dich
tang va nguoc lai. Dung dich c¢6 d¢ nhot 6 mét gidi han nhét
dinh s& thuan loi cho sy tao thanh soi voi hinh thai dong déu
va sy phan b kich thudc trong khoang hep. Khi do nhét
dung dich quéa nhd, cac chudi polyme it c6 su tuong tac véi
nhau, dan dén su tao thanh céac giot dudi tac dung kéo cua
dién truong. Khi d¢ nhdt qua cao, qua trinh electrospinning
tr 16n kho khin do sy dong ran nhanh chong cua dung dich
ngay tai dau kim phun. Khi d6 nhét ting, sy tuong tic rang
budc gitra cic phan tir polymer ting, dan dén kich thudc
soi tao thanh ciing ting. Khi ndng d6 dung dich PVDF ting
tir 15 dén 20 va 22 wt% thi dwong kinh trung binh ctia soi
PVDF tang tuong g 1a 645, 736 va 1263 nm. Nghién cttu
[12] st dung dung dich PVDF nong d¢ 12 wt% trong hén
hop dung moi Acetone/DMAc ty 1€ 7/3 cho duong kinh soi
450 nm va duong kinh soi ting khi ting ndng d¢ dung dich
polymer. Pay ciing 1 két qua kha thong nhat voi két qua
duogc bao cdo trong nghién ctru nay.

Duya trén két qua anh SEM va kha nang tao soi trong
qua trinh electrospinning, dung dich PVDF 20 wt% duoc st
dung cho cac khao sat tiép theo.

Anh hwéng ciia dién dp dén hinh thdi sgi

Hinh thai sgi va su phan bd duong kinh sgi ciia mang sgi
PVDF ché tao & cac dién ap 9, 11, 13 va 15 kV dugc trinh
bay trong hinh 3. Nong d6 dung dich PVDF la 20 wt%, toc
d6 bom la 1,0 ml/h, khoang cach tir kim phun dén bo thu
san pham 1a 17 cm, hdn hop dung mdi DMAc/Ace = 60/40.

Dé hinh thanh sgi trong qué trinh electrospinning thi
dién ap dat vao dung dich polymer phai du 16n dé thing
duogc suc cang bé mit cua dung dich. O dién ap 9 kV, cac
soi PVDF dugc hinh thanh nhung do dién truong yéu nén
qué trinh khong dién ra lién tuc, thinh thoang xuét hién giot
ban ra tir dau kim phun. Khi tiép tyc ting dién 4p thi thu
dugc mang soi min va khéng c6 giot, phan bd duong kinh
soi dong déu hon. Tuy nhién, khi dién ap dat 15 kV thi quan
sat théiy qua trinh phun soi trd 1én bat 6n dinh do luc dién
truong 1on gay ra su udn, vat dir doi dong dung dich di ra
tir dau kim phun. Kich thudc soi PVDF giam rd rét tir 1209
xudng 736, 730 va 470 nm khi dién ap ting twong tng tir 9,
11, 13 va 15 kV. Piéu nay xay ra la do khi ting dién ap, luc
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Hinh 3. Anh SEM va su phan bé duong kinh s¢i ciia mang s¢i PVDF
ché tao & cac dién ap khic nhau: (A, A%) 9 kV, (B, B’) 11 kV, (C, C’) 13
kV, (D, D*) 15 kV.

dién truong ap dat lén dung dich polymer cang 16n gay ra
luc kéo sgi cang 16n 1am cho kich thudc cac sgi trd 1én nhd
hon. Nhu vay, dién ap 11 kV 1a phu hop dé thuc hién qua
trinh tao sgi PVDF trong cac nghién ciru tiép theo.

Anh hwéng ciia téc dp bom dung dich

Anh huéng cua téc d6 bom dung dich qua dau kim
phun (0,7, 1,0, 1,2 va 1,5 ml/h) dén hinh thai va su phan
b6 duong kinh sgi dugc thé hién trén hinh 4. Nong d6 dung
dich PVDF la 20 wt%, dién ap 11 kV, khoang céach tir kim
phun dén bo thu san phdm 1a 17 cm, hdn hop dung méi
DMAc/Ace = 60/40.

Néu toc d6 bom dung dich nho, khong du dé cung cap
lién tuc dung dich & dau kim phun thi qua trinh tao sgi s€ bi
dut quiang. Tuy nhién, néu téc d6 bom dung dich qua 16n thi
doi hoi phai ting dién ap sao cho dién trudng di 16n dé kéo
soi lién tuc ma khong 1am cho dung dich & dau kim phun bi
dong ran. Do d6, dbi voi mdi dung dich dua vao tao soi bi‘mg
phuong phap electrospinning, can diéu chinh téc do bom
dung dich phii hop dé ¢ dugc soi nano 6n dinh va c6 duong
kinh déng nhat. Hinh 4 cho théy, ¢6 thé thu dugc soi PVDF
& cac tbe dd bom dung dich tir 0,7 dén 1,5 ml/h. Tuy nhién,
6 téc do bom dung dich 1a 1,2 va 1,5 ml/h thi quan sat thay
hién tugng cac soi bi két dinh v&i nhau nhidu hon do dung
moi chua bay hoi triét dé khi di chuyén tir dau kim phun dén
b thu san pham. Pudng kinh cua soi ciing thay ddi theo toc
d6 bom dung dich, tir 613 dén 736, 1006 va 1492 nm tuong
g v6i tdc d6 bom dung dich 13 0,7, 1,0, 1,2 va 1,5 ml/h.
Nghién ctru ciia nhém tac gia Zulfikar (2017) [11] cho thay
¢6 sy hinh thanh cta hat (bead) nam trén soi PVDF khi toc
d6 bom nho hon 1,2 ml/h. S5 lugng hat giam déan khi ting
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Hinh 4. Anh SEM va sy phan b6 dudng kinh s¢i ciia mang sgi PVDF
ché tao ¢ cac toc @9 bom dung dich khac nhau: (A, A’) 0,7 ml/h, (B, B%)
1,0 ml/h, (C, C’) 1,2 ml/h, (D, D’) 1,5 ml/h.

tbc do bom do sy gia tang dong dién gy ra boi ban chit tich
dién cta PVDF. Nguoc lai, mat do dién tich bé mat giam
khi tbc d6 bom ting 1én, ngdn can sy hinh thanh cac khuyét
tat trén soi.

Tir két qua khao sat trén cho thiy, tbc d6 bom dung dich
PVDF 20 wt% phu hop 1a 1,0 ml/h.

Anh hwing ciia khoing cdch tir diu kim phun dén by
thu sdan pham

Hinh 5 thé hién anh huéng cta khoang cach tir dau kim
phun t6i b thu san pham dén hinh thai va sy phan bd duong
kinh soi PVDF thong qua anh SEM. Cac mang soi dugc ché
tao & ndng d6 dung dich 20 wt%, dién ap 11 kV, téc d6 bom
dung dich 1,0 ml/h, hdn hgp dung moéi DMAc/Ace = 60/40.

Khoang céach tir dau kim phun dén bo thu san pham anh
huéng dén thoi gian dung méi bay hoi va cuong do dién
truong kéo soi. Khi dong dung dich di chuyén véi khoang
cach ngan (7 em), lyc kéo sgi manh va dung mdi bay hoi
khong hét, dan dén su tao thanh mang uét & bo thu san
pham. Khi ting khoang cach 1én 12 ¢cm thi cac soi duoc hinh
thanh nhung van c6 su két dinh giita cac soi. O cac khoang
cach 16n hon, kich thudc soi giam dan (tir 1483 xudng 736
va 605 nm tuong ung voi cac khoang cach 12, 17 va 20
cm) do thoi gian tac dung cua luc kéo dién truong dai hon.
Nghién ctru [11] ciing cho thiy, khoang cach nay cang 16n
thi soi tao ra cang dong déu.

Nhu vdy, két qua danh SEM cho thiy khoang céch thich
hop tir kim phun dén b thu san pham cho qua trinh tao sgi
PVDF 1a 17 cm.
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Hinh 5. Anh SEM va sy phin b6 duong kinh s¢i ciia mang s¢i PVDF

ché tao & cic khoang cich gitra diu kim phun dén bd thu san phim
khac nhau: (A) 7 cm, (B, B’) 12 ¢cm, (C, C’) 17 cm, (D, D’) 20 cm.

Anh hwéng ciia dung méi dén hinh thdi sgi

Loai dung m6i anh huong dén kha nang hoa tan, d¢ nhot,
sirc cang bé mat va tinh dan dién cua dung dich polymer, tir
d6 anh huong dén kha nang hinh thanh soi va hinh thai cia
s¢i thu dugc. Hinh 6 trinh bay anh SEM cua cac mang soi
PVDF dugc ché tao vé6i cac hdn hop dung méi khac nhau,
trong d6 DMAc va DMF la cac dung moi c6 kha nang hoa
tan tot PVDF. Diéu kién ché tao bao gébm nong do dung
dich 20 wt%, toc o bom dung dich 1,0 ml/h, dién ap 11 kV,
khoang céch tir kim phun dén bé thu san pham 1a 17 cm.

Quan sat anh SEM ¢ hinh 6 cho théy, kich thudc cua soi
PVDF c6 thé thay d6i khi thay d6i ty 1& thanh phan dung
mdi. Pdi v6i soi PVDF ché tao khi sir dung hdn hop dung
moi DMF/Ace thi bé mat khong nhin min ma thiy xut
hién cac mao quan nhd trén bé mat soi. bay duogc goi la soi
¢6 céu trac mao quan bé mat. Hién tuong nay xay ra la do
su phén tach pha trong qué trinh bay hoi chuyén dung dich
vé trang thai soi ran dudi anh hudng cua loai dung méi st
dung va do am cua moi trudng [13, 14]. Trong nghién ciru
ndy, ching t6i str dung hé dung méi 1a hon hgp clia mot
dung moi dé bay hoi (axeton) va mdt dung moi kho bay
hoi (DMF) trong diéu kién do 4m cao (trén 70%). Khi dong
dung dich polyme di chuyén tir diu kim phun dén bo thu

TAP CHI

HOA HOC

NG NGHE | [ct Nam 63(1)1.2021

Khoa hoc Ky thuat va Céng nghé n—

Tén sudit
Tén sufit

PSSP

Pudong kinh (nm)

SRS S

Pudong kinh (nm)

Hinh 6. Anh SEM va sy phin bé dwong kinh sgi ciia mang s¢i PVDF
ché tao véi cac dung mdi khac nhau: (A, A’) DMAc/Ace = 60/40, (B,
B’) DMAc/Ace = 40/60, (C) DMF/Ace = 70/30, (D) DMF/Ace = 60/40.

san phém, sy lam lanh va su ting dan nc‘A)ng dd dung dich
polyme do bay hoi dung méi din dén sy phéan tach pha.
Mot pha ran duoc hinh thanh trén bé mat dong dung dich
do dung méi axeton bay hoi nhanh tao 16p mao quan bén
ngoai, con mot pha nam trong dong dung dich dong ran sau
cung tao khéi 18i cua soi. Dong thoi, sy 1am lanh do bay hoi
ctia dong dung dich ciing dan dén hoi nuée trong khong khi
ngung tu thanh giot trén bé mit soi. Khi soi kho, nhitng giot
nay bay hoi va dé lai mao quan trén bé mit s¢i. Zaarour va
¢s (2018) khong chi tao ra sgi co cAu trac mao quan bé mat
ma con tao cac 16 réng bén trong soi khi str dung dung dich
¢6 ndng do 22 wt% trong dung moi DMF/Ace ty 18 1/8 va
ché tao & do am 62% [4].

Vi cung mot ty 16 dung moi (60/40), bé mit soi PVDF
ché tao bang hdn hop dung méi DMAc/Ace nhin min,
khong xuat hién mao quan trén bé mat (hinh 6A) 1a do soi
dugc ché tao trong didu kién d6 4m méi truong thap (dudi
50%), mac du DMAc c6 nhiét do s6i cao hon DMF. Nhu
vay, dé hinh thanh mao quan trén bé mit soi ché tao b?mg
phuong phép electrospinning, can phai dong thoi sir dung
hdn hop dung méi c6 sy chénh 1éch 16n vé kha ning bay hoi
va thuc hién trong moi truong co do am cao.

Tinh chit ki nwoc cia mang sgi PVDF

Goc tiép xuc cua giot nudc voi bé mit cia mang soi
PVDF (hinh 7) c6 gia tri 1a 107,6°. Diéu nay chung to bé
mat mang s¢i PVDF c6 tinh ky nudc cao gdy ra bdi cau tric
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bé mit ciia mang soi. Mang soi PVDF c6 thé dugc bién tinh
bang cach bo sung cac hat nano SiO,, TiO, hay Fe O, dé lam
tang tinh ky nudc, tir d6 tng dung trong linh vyc phan tach
dau - nuée [15].

Hinh 7. Hinh anh géc tiép xiic ciia giot nwée véi bé mit mang soi
PVDF.

Dé bén kéo ciia mang spi PVDF

Mang soi PVDF c6 d6 bén kéo dut dat 6,39 MPa va do
gian dai khi dut dat 183% (hinh 8). K&t qua nay cho phép st
dung mang s¢i PVDF trong nhiéu linh vuc khac nhau nhu
lam mang lgc, hap phu, mang xtc tac...
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50 100 150
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Hinh 8. D) bén kéo ciia mang s¢i PVDF.
Két luan

Soi PVDF ché tao bang phuong phap electrospinning c6
cAu tric thudn déu, bé mit soi phang min, duong kinh soi
trung binh 736 nm thu dugc ¢ cac diéu kién: nong d¢ dung
dich 20 wt%, dién ap 11 kV, tdc d6 bom dung dich 1,0 ml/h,
khoang cach tir ddu kim phun dén bo thu san pham 17 cm,
hdn hop dung méi DMAc/Ace = 60/40. Pudng kinh trung
binh va su phan bd duong kinh sgi PVDF c6 thé thay doi
néu thay di cac thong sé trén. CAu trac mao quan bé mat
s0i PVDF c6 thé dugc hinh thanh néu st dung hon hop dung
mdi DMF/Ace véi ty 1¢ thanh phan 70/30 va 60/40 trong
diéu kién d¢ 4m ciia moi truong trén 70%. Mang sogi PVDF
thé hién tinh ky nude véi goc tiép xic ciia giot nude voi bé
mat cia mang dat gia tri 107,6°. Do bén kéo dut va do gian
dai khi dut cua mang s¢gi PVDF tuong tng la 6,39 MPa va
183%, dam bao tinh chit co 1y khi sir dung mang PVDF
trong nhiéu linh vyc khéc nhau.

_Bai béo dugce thuc hién bai kinh phi tai trg tir Quy phat
trién KH&CN quoc gia (Nafosted) thong qua D€ tai ma so
104.02-2019.30. Nhom tac gia xin tran trong cam on.
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