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TOM TAT

Bé mit mang bc polyethersulfonduogc bién tinh king K thuat tring hyp ghép quang hoa.
Axit acrylic dugc Sr dung lam monome va qua trinh trungpdugc khoi mao dréi birc xa UV.
Anh hréng aia mbt s6 didu kién tring fop dén dic tinh @ia mangduoc khao sat bao ¢gm thoi
gian trung kbp va rong do caa dung éch monome. Cacék qua thuc nghém cho thy hiéu ning
tach gia mangiugc nang 1én sau khi & tinh & mat mang ng phrong phéap trang ¢p ghép,
V6i sy ting dong thyi ca do lueu giir protein vairu luong loc qua mang.

Tir khéa:mang be polyethersulfone, bi tinh B mit mang.

1. MO DPAU

Ki thuat loc mangda vadang phat tdn manh vaduoc tng ding ©ng rai trong nhiu linh
vuc khac nhau nhtach nréc ngpt tir nwéc min, sin Xuit nudc sich va siéuach, loc trong thibe
tiém, dch truyén, loc mau (tin nhan 40), loc trong bia wou, nréc giai khat, bc cddic sia, loc
tach enzim va protein ... [1 - 3]. Xuphat fr nhu du thyc tién, cac lai vat liéu mang éc moi
da vadang tép tuc duoc nghién ¢u nhim nang cao ki qui tach ga qué trinhdc mang. Bén
canh cac plrong phap ch tao mang trugn thong, nbt phrong phéap mi dang ét dugc chd y
hién nay la cac kthuat bién tinh B mat mang bc [4 - 10]. Plrong phap nay céau diém 14 tr
mot loai mang &n bandau, bing cach thaytoi cacdiéu kién va K thuat bién tinh k& mat co thé
tao raduoc cac lai mang be codic tinh khac nhau va khadivmang @n bandau, va dodé co
thé nang cao tinhamg tach éa mang cho caddi twong tach khac nhau.dv cac dung ith tach
chira protein hac cac chit hitu o, ning sut loc aia mang thkong giam manh theo thi gian do
hién trong fouling (c mang) trongté protein va cac éh hiru co bi hap phy 1én trén 8 mat va
bén trong caddl xop aia Vit liéu mang trong qua trinkd. Bing cach kin tinh & mat mang bc
trongdiéu kién thich kop, cé tit giam bot hay hlan ché mic d6 tic mang, nang caaing st va
hiéu gua caa qua trinhdc mang [11 - 14].

Bai bao nay trinh bay & s két qui nghién @u bién tinh B mat mang bc
polyethersulfone dng K thuat tring lyp ghép ddi buc xa tr ngaai nhAm nang cao tinhamg
tach @a mang va gim fouling cho qua trintpt tach protein trong dungah.



Trén Thj Dung, Binh Thj Thu Phurong

2. PHUONG PHAP NGHIEN CUU

Phrong phap trung ¢p ghép ki mao quang &i tia UV s dugc st dung dé bién tinh &
mat mang bc polyme. Khiduoc kich thich bi buc xa tr ngaai, trén B mat mang polyme &
Xuét hién cac gc ty do, monome&dugc tring lyp ghép vao cacivri cia cac ge ty do va ho
thanh cac mch polyme ghép trénébmat va thim chi bén trong cad Ixép aia mang éc, lam
thay d6i tinh chit tAch vadic tinh héa hc bé miat caa mang. Trong nghiénra nay, mang
polyethersulfonelugc dung lam §t liéu mang @n va dung ith axit acrylicdugc sr dung 1am
monome cho qué trinh trang

Mang rén polyethersulfone (PESU, Sartoridjc) dugc ngam trong dungich axit acrylic
(AA 99 %, Trung Qdc), b2 mit mangduoc chiéu bic xa tir ngaai (buéc séng 350 nm, 30W,
khoang cach 20 cm) trong ithg khaing thyi gian xacdinh. Mang sauté dugc rra sich bing
nuoc cit, siy kho va tén hanhdanh gia, so sanh cégc tinh ¢ia mang tréc va sau khi ki
tinh B mit. Tinh ring tAch éa mangduoc danh gia trén tit bi thr mang phong thi ngéin
(Osmonic, My) & &p sit xacdinh, dung ich tach |a protein (albumin 98.5 %, Wako,aNBan)
nong do 8 - 10 g/l. Cac théngstach chinh ga mang bao&m do luu gitr, ning stit loc vado
giam nang st loc theo thi gian. Giu trdc k& miat mangduoc quan sat quanh chup hién vi
dién tir quét (SEM, Hitachi S4800, MhBan). Sr thaydéi hda e bé mit mangduoc danh gia
qua pl hong ngai phan xa (FTIR-ATR, GX-PerkinElmer, NJ).

3. KET QUA VA THAO LUAN

3.1.Anh hwéng aia néng @9 dung dich monome axit acrylic

Trong thi nghtm nay, mang én duoc ngam trong cac dungah monome axit acrylic cé
nong do khac nhau (3 %, 5 %, 10 %) daoc chiéu bic xa tr ngaai trong 2 phit. Sadé mang
duogc rra saich va gy kho. Két qua danh gia tinh #ing loc tach proteinga mang trge va sau khi
triung hyp ghép B mit dugc dua rad hinh 1 cho thy, cac mang sau khi trangih ghép B mit
déu cé tinh &ng tach protein caoolm mang én. Khi nong dé6 dung dch monomeing dén 3 %
va 5 %, @ niang sut loc vado luu giir cia mangdéu ting, tuy nhién khi éng do axit ting dén
10 % thi ng sut loc cia mang gim. Piéu nay la do qua trinh trangyp ghép, cac ach
polyme ghépta lam cho B mit mang té nén clt sit, dong thyi wa nréc hon, dodé do luu giir
va riing stt loc cia mang ang 1én so ¥i mang ren. Khi nong do axit acrylic ing dén 10 %,
|6p polyme trung bp nén to day sitda lam ting dang K tro luc chu;en khi qua mang lam
giam nang st loc aia mang. Mt khac, Png do axit cao @ng co it anh hrong dén ciu trac
ban dau cia VAt lidu rén, dodé do lueu giit cia mang sau khi tringob ghép i axit acrylic
nong do 10 % thp hon mjt chit so ¥i cac mang trungdp ghép i axit acrylic cé vng do
3% vab %.

Két qua xacdinh khbi luong polymeduoc tring fop ghép 18n & miat mang khi & dung cac
dung dch monome axit acrylic dmg d6 khac nhauduwgc dwa ra¢ bang 1 ching ©, lugng
polyme dugc tring lyp ghép 1én & mat mang ®n ting khi roing d6 dung dch monome axit
acrylic ting. Trong thi ngléim nay, c6 th thdy, dung dch monome axit acrylicamg do 5 % la
thich hyp, mang sau khi B tinh & mét cé tinh ring tach 6t nhit.
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Hinh 1 Anh hrong aia ong 6 dung dch monome axit acrylidén tinh ring loc tach protein trong dung
dich aia mang sau khi trungyp ghép b mat

Bang 1 Khéi lugng polyme trung ép ghép 1én & mit mang

Nong d6 axit acrylic (%) | Lwong polyme tring hop ghép
(mg/cmz)
3 0.023
5 0.152
10 0.189

Hinh 2 1aanh chup phd hdng ngai phan xa ngoai I8 mit mang tede va sau khi tringdp
ghép axit acrylic déi bic xa tir ngaai. Két qua cho thiy sy xuat hign pic Hip thy c6 arong do
kha manh fai buéc séng 1733 crhtrén k& mit mangda bién tinh, trong thg Wi su cé mit caa
nhém cacboxyl, king dinh sy triing lyp ghép axit acrylida xay ra trén B mat mang rn.

3.2.Anh hwéng aia thei gian tring hop

Trong thi nghém nay, mangiuoc ngam trong dungich monome axit acrylicdmgdo 5 %
va b mit mangduoc tring fop ghép déi birc xa tir ngaai trong nhing khaing thyi gian khac
nhau, tr 1 dén 7 phat. Kt qua danh gia tinh ing tach aa mangiuoc dua rag hinh 3 cho thy,
nang st loc vado luu giir cia mang sau khi trangop ghép B mit déu cao lon so Wi mang
nén. Thoi gian trung lop 2 phat cho & qua tot nhét, khi thyi gian trang kep kéo dai (5 - 7 phat),
lwong polyme ghép Iéndamat c6 tre bi giam di do higu tng anh tranh gira qua trinh trangdp
ghép va s tao thanh homopolymeua axit acrylic va/hac sr tacdong aia hrc xa tir ngai lam
anh hrong dén I6p polyme wra triing lop ghép. C6 ththy, vai thoi gian trang bp 2 phat,do
leu giir protein Ga mangda ting tr 88 % I&n 98 % trong khiang st loc ting khaing 30 % so
v6i mang rgn bandau.
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Mang nén 1phGt 2phat 5phat 7 phat

Hinh 3 Anh hrong aia thyi gian tring lop ghép axit acrylic
dén kha ning loc tach protein trong dungah aia mang

Két qua xacdinh lwong polyme trung ép ghép i cac khang thvi gian trung kyp khac
nhaudugc dua ra¢ bang 2 cho thy, lugng polyme tring ép ghép nhiu nhat khi thoi gian
trung hop 1a 2 phat, sadé giam dan khi kéo dai thi gian trung lkp.
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Bang 2 Khdi lugng polyme tring ép ghép trong nimg khaing thyi gian khac nhau

Thoi gian trung lop Lugng polyme trung &p ghép
(phat) (mg/cnf)
1 0,121
2 0,152
5 0,121
7 0,113

Anh chup SEM (hinh 4) b mit mang n va k& mat mang sau khi trangdp ghép axit
acrylic drsi buc xa tr ngai cho thiy, sau khi tring bp, trén k8 mit mang xat hien mot 16p
polyme ghép lam gm mat do 16 trén & mat mang.

Hinh 4 Anh chup SEM & mit mang gn (trai) va 18 mat mang sau khi tringop ghép (phi)
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Thoi gian loc

Hinh 5 Ning st loc vado giam ning st loc caa mang An va mang trangdp bé mat

Hinh 5 la Kt qua so sanh iing sut loc vado giam nang stt loc theo thvi gian @a cac
mang trung bip trong nlik'ng khaing thyi gian khac nhau soév mang rén bandau. Két qua cho
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thiy, tai moi thoi diém, rang suit loc cia mang sau khi trungoh ghép bin tinh & mat déu cao
hon mang &n trong khi t‘>c d6 giam ning st loc cia cac mang lartng duong nhau. Mang
trung hyp trong 2 phat céit do giam ning st loc nhanh bn mjt chat so i mang ’n va cac
mang condi nhung lai c6 kha nang lru giir protein cao nkt (98 %), dadd trong teong hop nay
thoi gian trang lp thich lyp 1a 2 phat, mang sau khidoi tinh & mat co tinh rng loc tt nhat.

4. KET LUAN

Phrong phap kin tinh B mat mang be bing K thuat trung kyp ghép @éi buc xa tir ngaai
d4 lam ting dang K tinh ring loc tach protein trong dungah aia mang polyethersulfone. Tinh
nang tach éa mang sau khi Bn tinh & mat chiu anh hrong boi cacdiéu kién tién hanh trang
hop nhr ndng dé dung dch monome va i gian trung kyp. V6i ngudn birc xa céng sét 30 W,
khoang cach chiu bic xa 20 cm, caatiéu kién trong ddi thich hyp cho qué trinh trangolp
ghép bén tinh & mat mang polyethersulfones dung dch monome axit acrylic laisdung
dung dch monome éng d6 5 % va tloi gian trang kyp 2 phat.bé luu giir protein trong dung
dich aia mang sau khi tringop ghép B mit ting tr 88 % lén 98 % &i nang stit loc cao ln
khoang 30 % so & mang &n bandau.

Léi cém on. Nghién @u dugc thyc hign véi sy hd trg mot phan kinh phi tr B¢ tai NCKH cip Dai hoc
Quoc gia Ha Ni, ma $ QG.11.12.
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ABSTRACT

INVESTIGATION OF SOME CONDITIONS FOR SURFACE MODIEATION OF
POLYETHERSULFONE MEMBRANE

Modification of polyethersulfone membrane surfacas hbeen carried out using
photografting polymerization technique. UV irradbat and acrylic acid have been used as
photo-irradiator and monomer for grafting polymatian process, respectively. Influence of
some polymerization conditions on the charactessof membrane has been investigated in
terms of polymerization time and monome solutiomasmtration. The experimental results
indicated that membrane filtration performance doble improved after modification of
membrane surface by grafting polymerization processgh the increasing of membrane
retention and its flux for separation of protein.

Keywords photografting polymerization, polyethersulfone niieame, protein separation
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