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SUMMARY

REMOVAL OF HUMIC ACID IN WATER USING MODIFIED
COMPOSITE MEMBRANE

Humic acid (HA) is a major organic matter in surface water sources. It can cause fouling
phenomena during membrane filtration processes for water purification. In this work, the
possibility for removal of humic acid in water by modified thin film composite membrane
(BW30) was investigated. The modification of membrane surface was performed by UV
induced-grafting polymerization technique using poly- ethylene glycol (PEG) for grafting.
Membrane surface characteristics were determined through the attenuated total reflection-
Fourier transform infrared (FTIR-ATR) spectroscopy and atomic force microscopy (AFM)
images, which showed the changes in membrane surface functionality and its morphology
after graft polymerization. The experimental results indicated that the humic acid can be
removed well by modified composite membrane BW3(0. The retention of modified membranes
grafted with PEG under appropriate conditions is almost maintained meanwhile its flux is
higher than that of unmodified one. The antifouling property of modified membranes is also
improved with the higher flux maintained ratio and the lower irreversible fouling factors
during filtration.
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1. MO DAU ngudn nuéc mit théng thuong, va 1a

Trong cac qua trinh mang, qua trinh loc
nano (NF) duoc st dung ngay cang nhiéu
dé lam sach nudc va xu Iy nudc 6 nhidm
[1]. Axit humic (HA) 1a mét loai chit hitu
co tu nhién (NOM) thudng c6 mat trong

nguyén nhin cha yéu gy tré ngai khi lam
sach nuéc bing phuong phap loc mang.
Axit humic gém cac chit hiru co ¢o trong
lwong phén tir thay ddi trong mot khoang
rong, c6 thé tir vai nghin dén vai trim nghin
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Dalton, tuy thudc vao ngudn nudc [2]. Axit
humic c6 kha nang tao thanh 16p cdn bam
trén bé mdt mang trong qua trinh loc, giy ra
hién tuong tic nghén mang (fouling) néu
nhu mang khong dugc lam sach thuong
xuyén. Do mang loc nano c¢6 kich thudc 16
trong pham vi can nano (near-nanometer)
hay dudi nano (subnanometer), nén cac
phan tir axit humic c¢6 khuynh hudng tich
liily trén bé mit mang, hinh thanh 16p cin
bam c6 chidu day ting dan theo thoi gian
tach loc. Pé khéc phuc han ché nay, viéc
phat trién vat litu mang loc c6 muirc dd
fouling thip dwoc xem 1a giai phap tdt [3-
8]. Khi dua cac nhom chirc wa nudc hay cac
nhom chirc mang dién tich 1én bé mit
mang, kha ning chdng fouling ctia mang c6
thé dugc nang 1én véi sy giam luong axit
humic bi hdp phu 1én bé mit mang trong
quéa trinh loc. Trong sd cac phuong phap
bién tinh bé mit mang, phuong phéap tring
hop ghép quang héa nhim thay déi tinh
chat bé mat mang siéu loc da dugc nghién
ctu kha nhiéu. Tuy nhién, cic két qua
nghién ctru bién tinh bé mit mang loc nano
bang k¥ thuét nay cho dén nay van con kha
it 61 [9].

Bai bdo nay trinh bay mot sé két qua
nghién ctru kha nang loai bd axit humic
trong nudc bang phuong phéap loc mang, sit
dung mang compozit bién tinh bé mit bang
k¥ thuat trung hop ghép quang hoéa véi poly
etylen glycol dudi buc xa UV.

2. THUC NGHIEM

Mang composite BW30 (Filmtech, Dow)
duogc kich thich burc xa tr ngoai bé mat, sau
d6 tién hanh tring hop ghép véi poly etylen
glycol (PEG, Mw 600, 99 %, Wako) bang
phuong phap ngdm chim mang trong dung
dich PEG dudi btrc xa UV (300 nm, 60W,
khoang cach 20 cm) véi cac diéu kién ndng
d6 PEG va thoi gian trung hop xac dinh.
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Mang sau khi trung hgp dugc rira sach
nhidu ldn bang nuéc cit va ngdm trong
nuée cho dén khi sir dung Thi nghiém danh
gia tinh nang tach ctia mang dugc thuc hién
trén thiét bi thir mang (Membrane Test Cell
Osmonic, M¥) voi dung dich tach la axit
humic (Wako), néng do 50 ppm. Do luu
gitlr axit humic duoc xac dinh bdi cong thurc
R = [(Cy —C)/Cy].100 (%), voi Cy va C la
ham Iugng axit humic trong dung dich
trudc va sau khi loc qua mang, dugc xac
dinh bang phuong phap TOC (tdng cacbon
hiru co) va phuong phap UV (do d6 hip thu
quang tai budc song 254 nm) [10]. Nang
suét loc (J) hay do thAm nudc (J,) duge xéac
dinh bdi cong thuc J,, = V/(S.t.P)
(L/m*h.bar), véi V (L) 1a thé tich dich loc
hay thé tich nudc tinh khiét thu duoc trong
khoang thoi gian t (h) & 4p suét P (bar) qua
dién tich bé mit mang S (m%). Mirc do duy
tri ning suit loc theo thoi gian (FM, %)
dugc xac dinh biang cong thic [FM =
(J/7,).100] v6i J, va J, 1a ning sudt loc cua
mang tai thoi diém t va thoi diém bét dau
qua trinh loc. HE sb fouling bat thuan
nghich (FRw, %) dugc xac dinh bang cong
thac FRw = [(Jw, - Jw)/Iwp] .100 (%),
trong d6 Jwo va Jw 1a Iuu lugng nude tinh
khiét (L/m*h.bar) qua mang trudc va sau
khi loc axit humic. Cau tric hinh thai bé
mit mang dugc quan sat qua anh chup hién
vi luc nguyén tr (AFM, PicoScan 2500,
Agilent). Phd hdng ngoai phan xa cho thiy
su thay ddi hoa hoc bé mat mang, dugc do
trén  thiét bj FTIR Affinity-1S cua
Shimadzu, d6 phan giai 4 cm™.

3. KET QUA VA THAO LUAN

3.1. Pic trung bé mit mang trang hop ghép
Két qua chup hién vi luc nguyén tir (Hinh
1) cho thiy céu trac hinh thai bé mdt mang
thay d6i sau khi dwogc trung hop ghép véi
PEG dudi biic xa UV. D¢ thé nham cia bé



mat mang trung hop ghép giam ro rét so voi
mang ban dau (bang 1). D thd nham va
ciu truc 16i 1dm trén bé mit mang giam s&
lam giam bét sy tich iy cac cdu tir trén bé
mat mang trong qua trinh loc. Mat khac,
16p polyme trung hop ghép PEG hinh thanh
trén bé mit mang c6 tinh va nudce va trung
hoa dién tich, cling cé tac dung ngan can su
hép phu cua axit humic 1én bé mit mang va
do d6, 1am giam hién tuong fouling (tic
mang) trong qua trinh loc.

Inege: 2 - B30.0-000, Topgr3pr, 0 521 B, ittt

Hinh 1. Anh chup AFM ciia mang chira bién tinh (trdi) va mang bién tinh véi PEG (phdi)
Bdng 1. DJ thé nhdm bé mdt mang

Ra (nm) Rms (nm)
253 305
67 79

Mang
Mang ban dau
Mang ghép voi PEG
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Két qua do phd hdng ngoai phan xa (Hinh
2) cho thay su thay ddi hoa hoc trén bé mit
mang sau khi trung hop ghép PEG. C6 thé
nhan thiy su ting cudng do cac pic hap thy,
trong Ung v6i cac tin hiéu hip thu dic
trung ciia PEG, gdbm cac nhom OH (3000-
3500 c¢cm™), nhém C-H (2850-3000 cm™),
nhém C-O (1000-1300 cm™). Sy c6 mat
ctia cac nhom chirc nay c6 thé 1am ting tinh
chat ua nudc cia bé mit ciing nhu kha ning
chéng tic nghén cho mang sau khi bién tinh
bé mat.

Image: 2 -EA0-p2-7nin-5000, Topagraoh, 0.52(/] Bias, ft-rght
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Hinh 2. Phé hong ngoai phdn xa ciia mang ban dau (a) va mang tring hop ghép PEG (b)
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3.2. Tinh nang tich lgc axit humic ciaa
mang
Két qua thuc nghiém & Hinh 3 cho thiy,
tinh thAm nudc va ning sut loc cua mang
sau khi tring hop ghép déu cao hon mang
ban dau (~ 14 %), 1a do bé miat mang da trd
nén ua nudc hon. Mt khac, két qua thuc
nghiém & Hinh 4 cho thiy do luu giit axit
humic x4c dinh bang cac phép do UV va
TOC cutia cac mang sau khi tring hop ghép
bé mit déu c6 xu hudng ting (tir 93 % lén
98 % voi phép do UV va tr 63.1% Ién
73.4% véi phép do TOC) so voi mang ban
dau. SO di c6 sy khac nhau nhu vay 1a béi
phép do UV hay TOC duoc sir dung dé xac
dinh cac thanh phin khac nhau trong axit
humic. Phép do TOC xac dinh cac thanh
phan hiru co tan trong nuéc, c6 khdi lwong
phan tir nho, cAu tao mach théng, trong khi
phép do UV dung dé xac dinh thanh phan
cac chit hitu co ¢6 phan tir luong 16n, ciu
truc phuc tap, kho tan [10].
Két qua danh gid mic d6 duy tri ning suit
loc theo thoi gian loc cua cac mang ban du
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va mang trung hop ghép dua ra & Hinh 5
cho thiy, cic mang triung hop ghép déu c6
murc d6 duy tri nang suit loc cao hon so véi
mang nén, diéu d6 co nghia 14 kha ning
chéng tic ciia mang sau khi trung hop ghép
bé mat tdt hon so véi mang ban dau. Vi dy,
sau 60 phut loc, ning suit loc cia mang
khong trung hop ghép bé mit giam con
khoang 84 %, trong khi ning sut loc cta
mang trung hop ghép voi 30 g/L PEG trong
10 phat dudi bic xa UV van duge duy tri
dén 97 % so véi luc dau. Thém vao do, khi
xem xét hé sd fouling bat thuin nghich
FRw (Hinh 6) c6 thé thdy cic mang sau khi
trung hop ghép déu c6 hé sé FRw nho hon
rat nhiu so vai mang ban dau, dic biét 1a
cac mang trung hop ghép voi dung dich 30
g¢/L PEG trong 10 phlit va mang trung hop
ghép voi dung dich 10 g/L PEG trong 7
phat cho cac hé s6 FRw nhé nhét (khoang
1.2%).

10PEG-7min 20PEG-5min 30PEG-10min

OJw/lw0 mi/lo

Hinh 3. DJ tham nwéc va ning sudt loc ciia mang ban dau va cdc mang trimg hop ghép
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R (56} UV

Hinh 4. B$ leu giit axit humic ciia mang ban dau va cdac mang tring hop ghép
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Hinh 5. Bg duy tri nang sudt loc theo thoi gian ciia mang ban dau va cac mang tring hop ghép
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Hinh 6. Khd néing chong tdc nghén ciia mang ban dau va cac mang tring hop ghép

4. KET LUAN

Axit humic trong nudc c6 thé dugc tach

loai t6t bang phuong phap loc mang, su

dung mang loc compozit BW30 trung hop

ghép quang hoa bé mit voi poly etylen
glycol dudi buc xa UV. Tinh nang tach loc
axit humic cia mang sau khi bién tinh bé
mit dugc nang 1én véi su ting dong thoi ca
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ning suit loc va do luu gitr, mang c6 tinh
chéng tic tot hon v6i d6 giam ning suit loc
chdm hon va hé s tic nghén bat thuan
nghich thip hon so v6i mang ban diu. Anh
chup hién vi luc nguyén tir cho thay su thay
d6i vé cu tric hinh thai va do tho nham
cia bé mit mang do sy hinh thanh 16p
ghép. Phd hdng ngoai phan xa xac nhin su
thay ddi tinh chat hoa hoc bé mat mang, voi
su xuét hién cta cdc nhom chire dic trung
cho poly etylen glycol, lam ting thém tinh
chit wa nuéc cho bé mit mang sau khi
trung hop ghép.

Loi cam on: Nghién cuu dwoc thuce hién voi
sw tdi tro mét phan kinh phi tir dé tai NCCB
Nafosted, md sé6 104.02-2013.42. Téc gia
ciing xin cam on s gitip d& mét phan kinh
phi tir hoc bong ciia Chinh phii théng qua
Dé an 911, Bé Gido duc va Dao tao.
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