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SUMMARY

PHOTOCHEMICAL GRAFTING POLYMERIZATION OF TW30
NANOFILTRATION MEMBRANES

Nanofiltration membrane TW30 has been modified by surface photochemical grafting
polymerization under UV irradiation, using maleic acid (MA) and acrylic (AA) as
monomers for grafting. Influence of surfacemodification conditions on membrane
characteristics has been investigated and compared based on membrane separation
performance and its surface properties. FTIR-ATR spectra showed the changes in
membrane surface chemical functionality with further intensity of carboxylic and
hydroxyl groups, which could involve the increasing of membrane surface
hydrophilicity. AFM images also reveal the changes in membrane surface morphology
with the formation of polymer layer grafted onto membrane surface after modification.
Separation performance of membrane is determined through the possibility of removal
of soluble dyes. The experimental results indicated that separation property of modified
membrane is improved clearly in comparison with that of unmodified one, with the
increase of both of membrane flux and its retention for dye Red 3BF in aqueous
solution.

Keywords: surface modification; nanofiltration membrane; photochemical grafting
polymerization; separation of dye

1. MO PAU nano (NF), siéu loc (UF) va vi loc (MF)
Gan day, cac qua trinh mang dong lec duogc ung dung rong réi trong viéc xi ly
ap suat nhu tham thau nguoc (RO), loc nuéc, trong cdng nghé sinh hoc, san
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xuat thudc va nhiéu linh vuc khac [1].
Tuy nhién, mot vin dé thuong nay sinh
trong cac qué trinh mang la su suy giam
ning suit loc trong qua trinh tach, hay
con goi la hién twong tic mang
(fouling), gay can tré nghiém trong doi
véi cac ing dung cua ky thuat loc mang
[2].Su tic mang c6 thé duoc kiém soét
bang cach lya chon cac vat liéu mang
phl hop, diéu chinh cac diéu kién thuc
hién qué trinh loc mang hoac ap dung
cac diéu kién tién xir ly thich hop
[3,4,5]. Tuy nhién, tat ca cac giai phéap
nay van khong du hiéu qua véi hién
tuong fouling. Khi fouling tién trién, luu
lwong qua mang giam manh, &p suat lam
viéc ting va do d6 can tiéu hao ning
lugng dé duy tri nang suét loc. Théng
thuong, sau mot thoi gian sir dung, can
tién hanh mang dé loai bo chat gay tic
va phuc hdi nang suit loc cho mang, tuy
nhién, trong nhiéu truong hop, fouling la
quéa trinh bat thuan nghich va dén mot
mtc do nao d6 thi budc phai thay thé
mang. Do d6, khuynh hudng chinh dé
han ché hoac giam thiéu fouling 1a ngan
chan su hap phu hay su bam phua khong
mong mudn gitra chat gay tic (foulant)
va vat liéu mang. Piéu nay co thé thuc
hién duoc bang cach bién tinh bé mait
mang, do 16p hoat dong (top layer) cua
mang dong vai tro quan trong trong cac
tuong tac fouling cling nhu quyét dinh
hiéu qua tach cua toan bd mang. Trong
s6 cac phuong phap bién tinh bé mat
mang, trung hgp ghép quang hoa khoi
mao buc xa UV 12 mot ky thuat cé nhiéu
vu diém do chi phi thap, cac diéu kién
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phan ng ém diu, bé mat c6 thé hap thu
tia UV ma khong anh huong dén céc
tinh chat bén trong khdi polyme, ky
thuat nay cé thé két hop vao cong doan
cudi caa quéa trinh san xuat mang théng
thuong[6-9].

Bai bao nay trinh bay két qua khao séat
mot sé diéu kién bién tinh bé mit mang
loc nano TW30 bing k§ thuat tring hop
ghép quang UV, sir dung axit maleic va
axit acrylic nhu 1a cac monome cho qué
trinh tring hop, dong thoi danh gia tinh
ning tach va dic tinh bé mat cua céc
mang trudc va sau khi trang hop ghép.

2. PHUONG PHAP NGHIEN CUU

Mang loc nanoTW30 (Filmtech) duoc
kich thich bé mit bang btc xa tir ngoai,
sau do tién hanh tring hop ghép vai axit
maleic va axit acrylic. Cac dung dich
monome duoc chuan bi & cac néng do
khac nhau, qué trinh trung hop duoc
thuc hién duédi biac xa UV (350 nm,
khoang cach 20 cm) trong nhiing
khoang thoi gian khac nhau. Mang sau
khi triing hop ghép bé mat duoc raa ky
bang nudc cat. Viéc xac dinh tinh ning
tach ctia mang duoc thuc hién trén thiét
bi that mang phong thi nghiém
(Osmonics) voi dung dich tach 1a thude
nhuébm truc tiép Red 3BF tan trong
nuéc, nong do thudc nhudém trong dung
dich duoc xac dinh bang phuong phap
tric quang (Bang may Spectro 2000RS,
Trung Qudc) tai budc séng hap thu cuc
dai 540nm. Do luu gitr thubc nhuom
duoc xac dinh boi cong thic R = [(Cp —
C)/Cq].100 (%), véi Co va C la ndng do



thudc nhudém trong dung dich truéc va
sau khi qua mang. Ning suat loc duoc
xac dinh boi cong thic J = V/(S.t.P)
(L/m%.h.bar), véi V (L) 1a thé tich dich
loc thu duogc trong khoang thoi gian t (h)
& &p suét tach P (bar) qua dién tich bé
mit mang S (m?). Phép do phd hong
ngoai phan xa bé mat mang dugc thuc
hién trén thiét bi do phd hdng ngoai
(FTIR Perkin Elmer GX600), goc quét
45° @6 phan giai 4cm™. CAu trGc hinh
thai bé mat mang dwoc quan st qua anh
chup hién vi luc nguyén ti (AFM,
PicoScan 2500, Agilent)

3. KET QUA VA THAO LUAN
3.1. Kich thich biic xa tir ngoai bé mit
mang

Bé mat mang TW30 duoc kich thich bic
Xa tir ngoai coéng suit 30W va 60W
trong nhitng khoang thoi gian khac
nhau, khoang céch tir bé mat mang dén
ngudn phét bic xa 1a 20cm. Mang sau
khi kich thich bic xa duwgc ngam trong
nudgce cat 30 phut, sau d6 mang duoc dat
vao thiét bi thir mang va danh gia tinh
nang tach véi dung dich thir 1a thude
nhuém tan Red 3BF ndng d6 30mg/L
trong nudc. Két qua thuc nghiém duoc
dua ra ¢ hinh 1 cho thay, khi c6 tac dong
cua birc xa UV ning suét loc trung binh
Jir Clla mang tang 1én ro rét SO Vi mang
nén. O diéu kién kich thich 60W trong 1
phut, ning suét loc ciia mang ting lén
trong khi d6 luu giir thuéc nhudm dugc
duy tri twong duong mang ban dau.
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Hinh 1. Anh huéng cua birc xg UV dén tinh nang loc cua mang TW30

Tur két qua thuc nghiém thu duoc, ching
t0i chon diéu kién kich thich bé mat
mang nén dudi buc xa UV cong suat
60W trong thoi gian 1 phuat trudgc khi
trung hop ghép.

3.2. Trang hep ghép quang hda bé
mat mang

3.2.1. Trung hep ghép vai axit maleic

Bé mit mang da kich thich bang bic xa
tr ngoai 60W trong 1 phut, sau do dua
mang vao dung dich axit maleic nong do
5% va tién hanh trang hop ghép dudi
buc xa 60W trong nhitng khoang thoi
gian khac nhau (tr 1 d&én 5 phat), nhan
duoc c4c mang bién tinh twong ung la
5MA-1, 5MA-2, 5MA-3 va 5MA-5,
mang dugC roa sach va danh gid tinh
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ning tach voi dung dich thuéc nhuom
Red 3BF nong d6 30mg/L trén thiét bi
thir mang ¢ ap suat xac dinh.

Két qua thuc nghiém duoc dwa ra ¢ hinh
2 cho thiy, ning suit loc va d6 luu giir
trung binh cia mang bién tinh bé mit
tang khi thoi gian tring hop ting dén 2
phut, sau d6 néu tiép tuc kéo dai thoi
gian tring hop thi ning suat loc cua
mang c6 xu huong giam trong khi do
lwu giir cia mang hau nhu khong thay
ddi, mang c6 thé luu giit dugc gan nhu

hoan toan thubc nhuém trong dung dich
(R ~ 99.9%).

Két qua khao sat 6 giam ning suét loc
theo thoi gian cta cdc mang trung hop
ghép véi MA duoc so sanh vai mang
khong bién tinh (hinh 3) ta thiy, tai moi
thoi diém ning suit loc cua mang bién
tinh déu cao hon vé6i d6 giam ning suét
loc cham hon va c6 xu huéng 6n dinh
hon so v&i mang nén, trong d6 mang
bién tinh véi dung dich MA nong do 5%
trong 2 phit (5SMA-2) c6 ning sut loc
cao hon so véi cdc mang bién tinh khac.
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Hinh 2. Tinh nang tdach cua mang trung hop ghép vai MA
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Hinh 3. Bé giam ndng sudt loc theo thoi gian ciza mang tring hop véi MA
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3.2.2. Trung hep ghép vai axit acrylic

Bé mat mang di kich thich bang bic xa
tr ngoai 60W trong 1 phut, sau d6 tién
hanh trung hop ghép trong dung dich
axit acrylic nong d6 5% dudi bic xa UV
cdng suat 60W trong nhitng khoang thoi
gian khac nhau, nhan dugc cac mang
bién tinh tuong ung 1a 5AA-1, 5AA-2,
5AA-3, 5AA-5. Két qua danh gia tinh
ning tach caa mang (hinh 4) cho théy,

nang suét loc va do luu giit thubc nhuom
Red 3BF cua mang bién tinh bé mit véi
AA déu ting lén so v6i mang khong
bién tinh.Mit khac, trong ciing diéu kién
trung hop, mang bién tinh véi MA ¢
nang suat loc cao hon so véi mang bién
tinh s dung AA lam monome, trong khi
d6 giam ning suét loc ciia cac mang la
tuong dwong nhau va déu chdm hon so
v6i mang khong bién tinh (hinh 5).
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Hinh 4. Tinh nang tach cua mang trung hop ghép vai AA
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3.3. Pic tinh bé mit mang

Hinh 6 va hinh 7 1a phé hdng ngoai phan
xa bé mat mang nén va mang tring hop
ghép voi MA va AA.Sy xuat hién cac
pic hap thu véi cuong d6 manh hon &
1746 cm™ va 1703 cm™ (trung hop Véi
MA), 1754 cm™ (tring hop voi AA) 1a
bai cac nhom cacboxylic cua MA va AA
ghép 1én bé mat mang, axit maleic c6 2
nhom cacboxylic trong phan tir nén bé
mat mang trang hop véi MA cho pic hap
thu vai tin hiéu manh hon tai cac vi tri
nay. Su ting cudong do hap thu trong
ving 3200-3400 cm™ 1a do nhém
hydroxyl c6 trén bé mit mang sau khi
trung hop ghép. Su c6 mat cia cdc nhom

OtS:_

chic chira oxy ndy da lam cho bé mit
mang tré nén wa nude hon, do d6, nang
suit loc cuia cdc mang sau khi trang hop
ghép déu ting kha manh so véi mang
nén TW30 ban dau.

Két qua chup hién vi luc nguyén to
(Hinh 8) cho thdy su hinh thanh Iop
polyme ghép kiéu ban chai (“brush”)
trén bé mit mang sau khi tring hop. Lép
polyme ghép ndy c6 tinh wa nude, dong
thoi ¢ tac dung lam giam sy hap phu
cta thuéc nhuom I1&n bé mat mang trong
qua trinh loc, do d6 1am ting ning suét
loc, giam mirc d6 tic mang, va nang cao
d6 luu gitr cho mang.

2000 “1500 1000 500

Hinh 7. Phé hong ngogi phan xa bé mat mang TW30 (duwéi) va mang tring hop véi AA
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4. KET LUAN

Viéc bién tinh bé mat mang loc nano
TW30 bang phuong phdp tring hop
ghép quang hoa dudi birc xa tu ngoai, su
dung cadc monome axit maleic va axit
acrylic trong diéu kién thich hop da thay
d6i dac tinh bé mat va tinh ning tach cta
mang.Két qua chup hién vi luc nguyén
tar cho thay sy hinh thanh 16p polyme
ghép kiéu ban chai trén bé mat mang.
Ph6 hong ngoai phan xa chang to su
xuat hién thém cac nhdm chuc chia oxy
trén bé mat mang sau khi tring hop
ghép. Két qua danh gia tinh ning tach
cho thay, nang suat loc ciia mang sau khi
bién tinh bé mit & diéu kién thich hop co
thé ting gip trén hai 1an so voi mang
ban dau, mic d6 tic mang giam manh
trong khi kha ning luu gitr thuéc nhuom
ciia mang van duoc duy tri tét.

Loi cam on.Nghién ciru duoc thuc hién
Vi su tai trg mot phan kinh phi tir dé tai
NCCB Nafosted, ma s6 104.02-2013.42
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(b)
Hinh 8. Anh chup AFM bé mat mang TW30 (a),
mang trang hop AA (b) va MA (c)
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