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Tom tat:

Trong nghién cu'u néy, phwong phap dung tu ddo phn d4 dwge 4 ip dung a8 ché tao mang 1oc polyme poly(etesunphon)
(PES) dang soi rong Anh hréng ciia ndng 39 PES dén tinh chit co Iy vA niing suit loc ciia mang lgc 33 duge khio
sit. Két qua cho thiy, 6 nhét cia dung dich phdi ligu ting din tir 119 mPa.s 1én dén 1.300 mPa.s khi ting néng d¢
PES trong khoing nghién ciru (15-22%). D§ bdn kéo ciia mang lgc ché tao dirge cé xu hirdmg ting (tir 3,63 MPa lén
dén 5,56 MPa) khi 4§ nhét ciia dung djch phdi ligu ting. Trong khi dé, nang sudt loc riéng phin cia ming lge lai b
xu huréng gidm khi ndng d¢ PES ting. Niing suft loc riéng phin ciia mang loc ché tao tir dung dich phéi ligu c6 ndng
a3 PES 15% Ia 82,74 /m®.h.bar nhumg khi ting him lrong PES 1én 22% mang loc gin ohu khéng cé kha niing lge.
Anh huéng ciia vige bd sung thinh phin chét phy gia (tir 3-10% polyvinylpyrrolidone) nhim tang khi niing tao 1§
xbp, qua a6 giap ting niing suft loc ciia mang loc, ciing di dwgc nghién ciru. Véi ham lmmg chiit phu gia 12 10%,

ning suit loc riéng phiin ciia mang loc ting gip 5 14n so véi trrdmg hop khong sir dung chit phu gia,

Tir khda: kéo sgi, mang loc sgi rdng, niing suit loc, phwong phép ddng tu dio pha, poly(etesunphen).

Chi 58 phn loai: 2.7

Dat vin gé

Nube sach 14 mét trong nhimg yéu 15 thiét yéu dé duy tr sy
sbng ciia con ngudi va céc sinh vt. Do vy, dam bao chét lugng
mdi truémg nurde 13 mt vAn dé quan trong. Cong ngh loc ming,
\mg dung trong céc qué trinh xir 1 nwée va nirée thai, cho phép
loai bo céc chit gy nlnem chit rin lo limg, cling nhu mét s
vi khudn c6 hai ma khng cin sir dung hég.chét {1]. Vi vay, trong
véi thap nién tro lai day, ché tao mangtnm chung v4 mang
vi loe, siéu loc néi riéng 4 va dang thu Bt sw quan tim trong
nghién ciru phét trién va hoan thign céng nghé tai nhidu quéc
gia. Mang loc polyme 1d mdt phan méng dang duoc img dung
nhidu trong giai doan hién nay nhé tinh wu viét vé d8 bén co 1y,
% bén hoéa hoc v tinh déo. Céc vit lign polyme thudmg duge
st dung co thé k& dén nhu pol )

(PES), poly(vinylidendiflorua) (PVDF), xenlulo axetat (CA),
xentulo nitrat (CN)... [1, 2] Trong so do, mang loc ché tao tir
vét liéu poly(etesunphon) & mt loai ming loc c6 kha nng chiu
4nh huong cia hoa chit, chiu nhigt, ¢6 4 bén co hoe t6t va t6¢
5 loc nhanh, PES chit yéu duoc sir dung trong ché tao chc logi
mang siéu loc, vi loc va loc thim tich. Sir hinh thanh ciu truc
mang loc trong qué trinh ché tao phy thude vao céc thong sé
dong hoc va nhiét dong nhu ty 18 gilta dung méi v4 chét tan, dong
hoc cua qua trinh dao pha, tuong téc gilta polyme v6i dung mé,
dung m6i véi chat tan va si 4n dinh b& mit. Nhidu nghién ciu da
dwroc cong bé khing dinh anh hwomg cia quy trinh ché tao dén
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cac tinh chit co Iy va ning suflt loc clia mang Ioc [3-6]. Do @6,
viée Iya chon thinh phin cia dung dich polyme it quan trong vi
can duoc didu chinh phu hop véi timg tmg dung cu thé, Cic yeu
t6 chinh anh hudng dén hiéu sudt loc mang 1A ty 18 thah phin
polyme, ndng ¢ dung mdi v4 méi truomg gel héa (3, 4, 6, 7).
Dimethylfomamide (DMF) 12 mat trong nhimg dung méi phin
oue dugc img dyng rong rdi trong ché tao ming loc bing phuong
phép dao pha do DMF c6 khi ning hoa tan cic polyme nhur PES,
PVDF, PAN (poly-acrylonitrile), PVC (poly-vinyl clorua), CA...
[7,8].

Ming loc polyme & dang so1 rdng c6 nhidu wru didm hon ming
loc & céc hinh dang khéc nhu ty 18 dign tich bé mit trén cling mot
don vi thé tich mang 1én hon nén néing sudt loc cao hom, cho phép
tiét kiém duge ning lugng, chi phi trong qué trinh va.n hanh [9,
10]. Mang loc polyme dang sgi réng c6 thé duoc ché tao bing
nhidu phmmg phép khéc nhau. Tuy nhién, k§ thuft dong tu ddo
pha (TIPS) két hop cing thidt bi kéo soi duge sir dyng pho blen
do c6 nhidu wu didm hon so véi céc phuong phip truyen théng
khéc. Trong phwong phép ndy, sy phén tich pha dién ra qua qué
trinh chuyén nhiét Phéi ligu dwoc chudn bi bing cach khudy tron
hdn hop polyme va phu gia & nhiét 46 cao hon nhigt 4 phong
Sur phén téch pha s di®n ra khi giam nhiét 46 ciia dung ich phéi
liéu [10- 13]. Kich thuéc 16 cia mang thuimg duge kiém sodt
théng qua tdc 46 1am lanh [11).

Trong nghién ciru nay, ham luong cia polyme (PES) trong
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Abstract:

In this study, thermally induced phase separation
(TIPS) method was used to fabricate hollow fiber membranes
from the dope solution of polyethersunfone (PES) in
dimethylformamide (DMF) solvent. The effect of PES
concentrations (in the ramge of 15-22%) on mechanical
properties and filterability of the PES membranes was
investigated. Results showed that the viscosity of the dope
salutmn increased from 119 mPas to 1,300 mPa.s when

g the PES ation. The tensile strength of
manufactured membranes tended to increase (from 3.63
MPa to 5.56 MPa) as the viscosity of the dope solution
increased. Meanwhile, the specific flux of fabricated
membranes tended to as the PES
increased. The the specific flux of membranes fabricated
with the PES concentration of 15% was 82.74 Vm’.h.bar,
but the membrane seemed to have no filterability when
the PES concentration was increased to 22%. Resul so
indicated that the usage of pore forming additive (3-10%
of polyvinylpyrrolidone) led to higher water fluxes. With
an additive content of 10%, the specific flux of the PES
membranes increased five times compared with the case
without any additive.

Keywords: filtering flux, hollow fiber membrane,
polyethersulfone, spinning, thermally induced phase
separation method.
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Khoa hoc Ky thugt va Céng nghé wms

dung méi (DMF), him lugng chét phy gia tao 1& (PVP) dén tinh
chiit co 1y v4 tinh ning loc cia mang loc di duge khio sat. Ket
qu trinh by trong bai bdo ndy 1 tidn 8 cho cac nghién ctru tiép
theo nh¥m hoan thién quy trinh ché tao ming loc polyme dang
soi ring.
Vit liéu va phirgng phap nghién ciiu

Nguyén vit liéu

Polyme sit dung trong ché tao mang loc soi rdng 13 PBS
c0 trong lugng phan tf trung binh 62.000 g/mol (Solvay, Bi),
DMF d§ tinh khiét >99% (Hin Qudc), phu gia tao 15 maing
polyvinylpyrrolidone (PVP) c6 trong luong phén tir trung binh
18.000 g/mol (Trung Qudc).

D=0 [ — 5

0] 3}
Hinh 1. Cdu tric phan t¥ PES (A) va hai dang céu tric cong hudng
ciia DMF (B).

Phuang phdp nghién citu

Phiromg phap ché tao mang loc soi ring: mang loc sgi réng
PES dugc ché tao bang phirong phép dong ty déo pha (TIPS) theo
céc bude md ta & hinh 2.

Mang lgc PES
dang s¢i cBng

Hinh 2. So d8 ché tao mang loc sgi rng PES bing phwong phap TIPS.

Dung dich phéi liéu ddng thé duge chudn b trong binh ciu
dhy tron 3 cb, khuy tron trong 5 gior tai nhiét 46 80°C. Thi
nghiém khdo sét anh hudng ciia ndng dd polyme voi cic 1y 18
PES trong dung dich In luot 14 15; 17,5; 20 v 22(% o), Anh huomg
ciia phy gia tao 16 duoc thyc hién v6i ham luong chit phu gia tir
3-10%. D6 nhét cita dung dich phbi liu duge xdc dink biing miy
do d6 nhét (NDJ-8S, Hinotek). Bot khi thn tai trong dung dich
phm liéu duge loai bo hodn toan trude khi tién hanh phun sgi,
kéo soi bing hé thidt bi ché tao méng loc sgi réng (HFM, Philos).
Mang loc PES soi n"ing dugc ngim 2 gio trong nudc ct 2 1an tai
nhiét 45 45°C, sau d6 1am kho ty ohién trude kbi tién hinh khao
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sét, d4nh gi4 cic tinh chét,

Phuong phip ddnh gm tink chét mang loc soi réng: 43 bén
©o I clia mang loc soi 1dng duge danh gia théng qua céc chi titu
dobinkéovado gidn dai twong dél Ha chi tiéu ndy di duoc xic
dinh sir dung thiét bi do tmg suét (Instron 5500, M) véi tbe 6
kéo 2 mmy/phit, nhigt 45 25°C, d9 am 70-75%. Gid tri thu duoc
la gi4 trj trung binh ctia § mAu do. Niing suét loc riéng phin va
tror khang ndi tai ciia mang loc ché tao duge dugc khio sit thong
qua qué trinh loc nude khir ion v&i gié trf chénh 1§ch ap suat co
dinh (0,5 bar).

K6t qua va thio ludn
Anh hiwing ciia ndng dp PES

Keét qua thyc nghiém khao sét inh huéng ciia néng 49 PES
trong dung dich phoi liéu dén tinh chat ciia mang loc dwoc trinh
bay & bing 1.

Bing 1. Anh hudng clia ty 1& PES/DMF dén diic tinh cla mang loc.

Whed % o S0nhét Ningsuiiecrbogotin 0binkén B3gndl
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Tir bing 1 nhan thy, khi him luong polyme PES ting tir 15
1én 22%, 46 nhét ciia dung dich phéi liu ciing ting ty 1€ thudn
tir 119 1én 1300 mPa.s. Nong 49 polyme ting dong thdi Jam gia
tang 36 bén kéo ciing nhur do gidn dai twong d6i cia mang loc soi
rong, trong khi d6 khd ning loc cla ming loc lai giam di ding
Kké. Véi nong 43 PES 14 15%, néng suft loc riéng phén clia ming
loc da ché tao dat gid trj cao nhat (82,74 l/mzh bar). Nhu vay,
v6i ndng d6 PES ndy, mang loc d3 dug thanh véi cic 16
ming thuén [oi cho qué trinh loc mréc. Rirang, voi ty 1§ PES/
DMF phit hop, mét 43 phin tir polyme trong dung dich phoi lidu
thuéin loi cho qué trinh chuyén pha hinh thinh méng loc c6 cic
18 méng trén thanh soi rdng. Ngodi ra, thye 16 cho thiy, kh| ham
Irong PES thip hon 15%, dung dich phéi lidu ¢6 4o nhét rét thip
(<100 mPa.s), rét khé hinh thanh mang loc dzmg soi rdng trong
giai doan phun sgi, kéo sg1. Trong khi d6, véi nong dg PES cao
hon 22%, ming loc sgi réng ché tao duoc khéng co kha ning loc.

Jit

Anh hieong ciia him legng chit phu giatao 1§

Trong céc khao st tiép theo, chit phu gia tao 15 i dugc thém
vio dung dich phdi hidu dé ché tao mang loc PES.

Dic tink ctia mang loc khi ¢6 mat chdt phu gia tgo 13 trong
dung dich phéi ligu: trong thi nghiém nay, chit phu gia tao 16
duge thém vao dung dich héi liégu véi ham luong 5%, cb dinh
trong c4c dung dich phéi lidu c6 ham Tugng PES tir 15-22%. Két
qud so sénh dic tinh cta dung dich phi ligu cling nhu ciia cic
miu ming loc ché tao duoc trinh bay & bang 2 va hinh 3.
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Bang 2. B nhot ciia dung dich phdi ligu khi 6 chét pbu gia,
T

Y1 (%)
K§ hi¢u miu D9 phét (mPa.s)
PES  DMF Phu gia
P15 15 80 5 220
P25 17,5 715 5 390
P35 20 75 5 702
Pa.5 22 73 5 1020
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Hinh 3. Anh héing clia chat phu gia dén nang sudt loc rieng phén (4) va
5 bén oo Iy (B) clia mang loc PES sgi réng.

Két qua trinh bay h'ong hinh 3 cho thiy, 46 bén kéo va d§
gidin dai fwong i ciia céic mAu mang loc 66 xu huong tang khi
nong 49 PES ting tir 15 18n 22%. So véi cdc man mang loc soi
réng ché tao tir dung dich phdi liéu c6 ciing nong a5 PES nhung
khéng thém chit phu gia, ning suat loc riéng phan dd ting déng
ké. Tuy nhién, khi so sinh cdc miu ming ché 120 tir dung dich
chti liéu ¢6 chira phu gia niy vdi nhau, nhin thay ring ning suit
loc riéng phin vin ¢ xu hudng gidm khi ndng d6 PES ting (t
15 dén 17,5%). Dc biét, véi nong d PES la 22%, ning suat loc
tiéng phin ctia mang loc ciing chi dat gia tri 6,16 Vm?.h.bar. N
véy, khi 46 nhét ciia dung dich phéi ligu ting (béng 2), néi cach
khic, mAt 46 phan tir PES trong dung dich phéi liéu tang, chuyén
d6ng cita chc phén tir cht phy gia cling s& bj han ché, do d6 viée
hinh thanh 1 méng ciing trd nén khé khin hon.

Ank hudng ciia ham hzgng chdt phy gia tao 13- cA
loc soi rdng duge chudn b tir céc d\mg dich ph01 ligu
PES 14 15%. Ham luong chit phy gia thay d5i i 3 dén 10% vé
kh1 lwgng. Thanh phin cia dung dich phét Ligu vi dic tmg 46
nhét duge trioh bay & bing 3.

Bing 3. D§ nhét clia cac dung dich phdi lidu véi ham lugng phy
gia khac nhau.

Ky bigu mu T3 1§ (%) D§ nhét
PES  DMF Phugia (wPas)
P10 15 85 0 ne
P13 1s 2 3 150
PLS 15 w5 220
PL-10 5 75 10 350

Ham lugng phuy gia trong dung dich phbi héu ting 1 0 den
10% Iam tang 4% nhét tir 119 dén 350 mPa.s (bing 3). Déi chiéu
1 két qua trinh by trén dd thi hinh 4 nhin thy, khi thém phy



gia, 45 bén kéo cia min mang loc sgi rdng c6 xu huéng glam
16 1ét, trong ki &9 gifin d3i twong d6i mic db khong thay dbi
ohidu nhung c6 xu huéng tang lén khi him lwong phy gia 18 5%
va giam xuéng khi ham leong phy gia 12 10%, Nhu Vay, trong

qua trinh chuyén pha hinh thinh ming loc, chit phy gia tao 1
trong dung dich chu bgu d& phén bb mjt phén sang pha nuée,
tao ra céc 16 ong trén thanh soi mang. Diéu nﬂy diin t6i kha ning
chiu tmg sult cia mang loc gidgm di so véi mang loc tao thanh
tir d\mg dich phé1 ligu khéng chira chit phy gia. Mt 49 cdc 13
ong nay ciing anh hudng dén gid tr) ning sudt loc riéng phan
cila ming loc. Chit phu gia da gop phin lim  ting ning sudt loc
riéng phan tir 82,74 I/m®.h.bar (khéng co chit phy gia) 1én dén
392,66 /m2h.bar (khi ham hrong chét phy gia 12 10%).

Khoa hoc Ky thuat va C6ng nghé

duge clia nghién ctu nay 13 tién d& quan frong cho viée nep tuc
nghién clru hodn thién quy trinh ché tao mang loc PES soi tBng
bing phwong phép TIPS sit dung hé thiét bi phun sei.

L4t cAm ON

Cbng trinh duge thuc lién trang Khuon khd ¢é tai nghién ciru
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