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TOM TAT

Bé& mit mang loc polyethersulfone dugc bién tinh bang ki thuat tring hop ghép quang héa.
Axit acrylic dugc st dung lam monome va qua trinh trung hop dugc khoi mao dudi buc xa UV.
Anh huéng ciia mot sé diéu kién tring hop dén dic tinh ciia mang duoc khao sit bao gdm thoi
gian tring hop va ndng d6 ciia dung dich monome. Cac két qua thuc nghiém cho thay hiéu ning
tach ctia mang dugc nang 1én sau khi bién tinh bé mit mang bang phuong phap tring hop ghép,
voi sy tang dong thoi ca do Iuu giir protein va Iuu lugng loc qua mang.

Tir khéa: mang loc polyethersulfone, bién tinh bé mat mang.

1. MO PAU

Ki thuat loc mang da va dang phat trién manh va dugc ing dung rong rii trong nhiéu linh
vuc khic nhau nhu tdch nude ngot tir nudc man, san xuit nude sach va si€u sach, loc trong thudc
tiém, dich truyén, loc méu (than nhan tao), loc trong b1a ruou, nudc giai khat, loc cd dac stra, loc
tach enzim va protein ... [1 - 3]. Xuit phat tr nhu cau thyc tién, cic loai vat liéu mang loc méi
da va dang tiép tuc du’orc nghién ctru nham ning cao hiéu qua tach cua qua trinh loc mang. Bén
canh cdc phuong phép ché tao mang truyén thong, mot phuwong phap méi dang rat dugc chi y
hién nay la cdc ki thuat bién tinh bé mat mang loc [4 - 10]. Phuong phép nay c6 uu diém la tir
mot loai mang nén ban dau, bang céch thay dbi cac diéu kién va ki thuat bién tinh bé mat cé thé
tao ra dugc cac loai mang loc c¢é dac tinh khac nhau va khac v4i mang nén ban dau, va do d6 cé
thé nang cao tinh ning tach cia mang cho cdc dbi tugng tach khac nhau. Véi cc dung dich tich
chira protein hodc céc chét hiru co, ning suét loc ctia mang thuong giam manh theo thoi gian do
hién tugng fouling (tic mang) trong d6 protein va cdc chat hiru co bi hap phu 1én trén bé mat va
bén trong cdc 16 x6p ctia vat lidéu mang trong qud trinh loc. Bang céch bién tinh bé mat mang loc
trong diéu kién thich hop, c6 thé giam bét hay han ché mirc d6 tic mang, ning cao ning suat va
hi€u qua cta qud trinh loc mang [11 - 14].

Bai bdo nay trinh bay mot sé két qua nghién ctru bién tinh bé mit mang loc
polyethersulfone bang ki thuat truing hop ghép dudi buc xa tor ngoai nham nang cao tinh nang
tach ciia mang va giam fouling cho qua trinh loc tach protein trong dung dich.
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2. PHUONG PHAP NGHIEN CUU

Phuong phép tring hop ghép khoi mao quang béi tia UV s& dwoc s dung dé bién tinh bé
mat mang loc polyme. Khi dugc kich thich béi birc xa tir ngoai, trén bé mit mang polyme s&
Xudt hién céc géc tu do, monome s€ dugc trung hop ghép vao céac vi tri cla cac géc tu do va tao
thanh cdc mach polyme ghép trén bé mit va tham chi bén trong céc 16 x6p cta mang loc, 1am
thay doi tinh chat tach va ddc tinh héa hoc bé mit cia mang. Trong nghién ciru niy, mang
polyethersulfone dugc ding 1am vét liéu mang nén va dung dich axit acrylic dwoc s dung 1am
monome cho qua trinh trung hop.

Mang nén polyethersulfone (PESU, Sartorius, Durc) duge ngam trong dung dich axit acrylic
(AA 99 %, Trung Qudc), bé mdt mang dugc chiéu bic xa tir ngoai (bude séng 350 nm, 30W,
khodng céch 20 cm) trong nhirng khoang thoi gian xdc dinh. Mang sau d6 dugc rira sach bang
nudc cat, siy khd va tién hanh ddnh gid, so sanh cdc dic tinh ctia mang trudc va sau khi bién
tinh bé mat. Tinh nang tach cua mang dugc danh gid trén thiét bi thir mang phong thi nghiém
(Osmonic, My) ¢ ap suat xdc dinh, dung dich téch la protein (albumin 98.5 %, Wako, Nhat Ban)
nong do 8 - 10 g/l. Cdc thong sO tach chinh ciia mang bao gom d¢ luu giit, ning suat loc va do
giam ning suat loc theo thoi gian. Cu tric bé mdt mang dugce quan sit qua anh chup hién vi
dién tir quét (SEM, Hitachi S4800, Nhat Ban). Su thay ddi hoa hoc bé mdt mang duoc danh gia
qua pho hong ngoai phan xa (FTIR-ATR, GX-PerkinElmer, My).

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia néng dé dung dich monome axit acrylic

Trong thi nghiém nay, mang nén duoc ngim trong céc dung dich monome axit acrylic c6
n6ng d0 khac nhau (3 %, 5 %, 10 %) va duoc chiéu btrc Xa tir ngoai trong 2 phit. Sau dé mang
duoc rua sach va séy kho. Két qua danh gid tinh nang loc tach protein cia mang trude va sau khi
trung hop ghép bé mit duoc dwa ra ¢ hinh 1 cho thay, cdc mang sau khi trung hop ghép bé mit
déu c6 tinh ning tach protein cao hon mang nén. Khi ndng d6 dung dich monome tang dén 3 %
va 5 %, cd nang suat loc va d6 luu gilr cua mang déu tang, tuy nhién khi nng do axit ting dén
10 % thi nang suit loc ciia mang giam. Piéu nay 1a do qua trinh tring hgp ghép, cdc mach
polyme ghép da lam cho bé mat mang trd nén chat sit, ddng thoi wa nude hon, do d6 do luu gitr
va ning suat loc ctia mang ting 1én so voi mang nén. Khi nong do axit acrylic tang dén 10 %,
16p polyme trung hop nén tr¢ day sit da lam tang dang ké tro luc chuyen khdi qua mang lam
giam nang suat loc cua mang. Mat khac, nong do axit cao ciing c6 thé anh huong dén ciu tric
ban dau cua vat lidu nén, do d6 do luu gitr ciia mang sau khi tring hop ghép véi axit acrylic
ndng d6 10 % thap hon mét chit so v&i cdc mang tring hop ghép véi axit acrylic ¢6 nong do
3% vas5 %.

Két qua xdc dinh khdi lugng polyme dugc tring hop ghép 1én bé mat mang khi sir dung cic
dung dich monome axit acrylic néng do khdc nhau dwoc dua ra ¢ bang 1 chimg t6, lwong
polyme dugc tring hop ghép 1én bé mit mang nén ting khi ndng d6 dung dich monome axit
acrylic ting. Trong thi nghiém nay, c6 thé thay, dung dich monome axit acrylic nong d6 5 % la
thich hop, mang sau khi bién tinh bé mit c6 tinh ning tach tot nht.
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Hinh 1. Anh huong ciia ndng d6 dung dich monome axit acrylic dén tinh ning loc tich protein trong dung
dich ciia mang sau khi trung hgp ghép bé mat

Bang 1. Khbi lugng polyme tring hop ghép 1én bé mdt mang

Nong d6 axit acrylic (%) | Lwong polyme tring hop ghép
(mg/cm®)
0.023
5 0.152
10 0.189

Hinh 2 1a anh chyp phd hdng ngoai phan xa ngoai bé mat mang trude va sau khi trung hop
ghép axit acrylic dudi blic xa tir ngoal Két qua cho thdy su xuat hién pic hdp thy c6 cuong do
khd manh tai bude séng 1733 cm’ "trén bé mat mang da bién tinh, tuong Ung voi sy ¢6 mat cua
nhém cacboxyl, khing dinh sy tring hop ghép axit acrylic da xay ra trén bé mit mang nén.

3.2. Anh huéng ciia thoi gian tring hop

Trong thi nghiém nay, mang duoc ngdm trong dung dich monome axit acrylic nong d6 5 %
va bé mat mang duoc trung hop ghép dudi buc xa tir ngoai trong nhimg khoang thoi gian khédc
nhau, tir 1 dén 7 phiit. Két qua ddnh gid tinh ning tich cua mang duoc dwa ra ¢ hinh 3 cho thay,
nang suét loc va do luu giir ctia mang sau khi trung hop ghép bé mit déu cao hon so véi mang
nén. Thoi gian tring hop 2 phit cho két qua t6t nhat, khi thoi gian tring hop kéo dai (5 - 7 phut),
lugng polyme ghép 1én bé mit c6 thé bi giam di do hidu mg canh tranh giira qud trinh triing hop
ghép va su tao thanh homopolyme cta axit acrylic va/hoac su tidc dong cia buc xa tur ngoai lam
anh huong dén 16p polyme vira tring hop ghép. C6 thé thay, véi thoi gian trung hop 2 phit, d6
luu gilt protein cua mang da tang tir 88 % 1én 98 % trong khi néng suét loc ting khoang 30 % so
v6i mang nén ban dau.
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Hinh 2. Phd hong ngoai phan xa bé mit mang nén (M1) va mang sau khi triing hop ghép (M3)

[ Nangsuatloc === Do |wu gitr

22 - 100
N Y 1 95

a0 | ’A \..
o] —_
< / 19 %2
[ [ ]
4 18 ¢ 18 S
(&) >
3 5
-(t‘g _ 80 8.
® 16 -
2
g H 17
=z

1.4 : : : : 70

Mang nén 1phGt 2phat 5phat 7 phat
Hinh 3. Anh huong cuia thoi gian triing hop ghép axit acrylic

dén kha ning loc tich protein trong dung dich ciia mang

Két qua xdc dinh luong polyme trung hop ghép véi cac khoang thoi gian trung hop khéc
nhau dugc dua ra & bang 2 cho thay, luong polyme tring hop ghép nhidu nhit khi thoi gian
tring hop 1a 2 phiit, sau d6 giam dan khi kéo dai thoi gian triing hop.
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Bdng 2. Khi lugng polyme tring hop ghép trong nhitng khoang thoi gian khéc nhau

Thoi gian trung hop Luogng polyme trung hop ghép
(phnt) (mg/cmz)
1 0,121
2 0,152
5 0,121
7 0,113

Anh chyp SEM (hinh 4) bé mit mang nén va bé mit mang sau khi trung hop ghép axit
acrylic dudi birc xa tir ngoai cho thdy, sau khi tring hop, trén bé mit mang xuat hién mot 16p
polyme ghép lam giam mat d¢ 15 trén bé mit mang.

Hinh 4. Anh chup SEM bé mit mang nén (trdi) va bé mat mang sau khi tring hop ghép (phai)
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Hinh 5. Ning sut loc va do giam ning suét loc ciia mang nén va mang tring hgp bé mat

Hinh 5 12 két qua so sdnh ning suit loc va do giam ning suit loc theo thoi gian cia cdc
mang trung hgp trong nhiing khoang thoi gian khac nhau so véi mang nén ban dau. Két qua cho
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thay, tai moi thoi diém, nang suét loc ctia mang sau khi trung hop ghép bién tinh bé mat déu cao
hon mang nén trong khi toc dd gidm nang suat loc cua cdc mang la twong duong nhau. Mang
tring hop trong 2 phiit c¢6 téc d giam ning suét loc nhanh hon mét chiit so v&i mang nén va cic
mang con lai nhung lai ¢6 kha nang luu giir protein cao nhat (98 %), do d6 trong trudng hop nay
thoi gian tring hop thich hop 1 2 phit, mang sau khi bién tinh bé mit c6 tinh ning loc tot nhat.

4. KET LUAN

Phuong phap bién tinh bé mat mang loc bang ki thuat tring hop ghép dudi birc xa tir ngoai
da lam tang ddng ké tinh ning loc tich protein trong dung dich ctia mang polyethersulfone. Tinh
ning tich ctia mang sau khi bién tinh bé mit chiu anh huéng béi cdc diéu kién tién hanh tring
hop nhu ndng d6 dung dich monome va thoi gian tring hop. Vi ngudn birc xa cong sut 30 W,
khoang cach chiéu birc xa 20 cm, cdc didu kién twong ddi thich hgp cho qua trinh tring hop
ghép bién tinh bé mat mang polyethersulfone véi dung dich monome axit acrylic 1a sir dung
dung dich monome ndng d6 5 % va thoi gian tring hop 2 phiit. 6 luu gitt protein trong dung
dich ctia mang sau khi trung hop ghép bé mit tang tir 88 % 1én 98 % véi ning sut loc cao hon
khoang 30 % so v6i mang nén ban dau.

Loi cdm on. Nghién ciru dwoc thyc hién v6i sy hd trg mot phan kinh phi tir D& tai NCKH cép Dai hoc
Quoc gia Ha Noi, ma s6 QG.11.12.
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ABSTRACT

INVESTIGATION OF SOME CONDITIONS FOR SURFACE MODIFICATION OF
POLYETHERSULFONE MEMBRANE

Modification of polyethersulfone membrane surface has been carried out using
photografting polymerization technique. UV irradiation and acrylic acid have been used as
photo-irradiator and monomer for grafting polymerization process, respectively. Influence of
some polymerization conditions on the characteristics of membrane has been investigated in
terms of polymerization time and monome solution concentration. The experimental results
indicated that membrane filtration performance could be improved after modification of
membrane surface by grafting polymerization process, with the increasing of membrane
retention and its flux for separation of protein.

Keywords. photografting polymerization, polyethersulfone membrane, protein separation

105



