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Abstract: To enhance the membranes’ antifouling properties, this study modified commercial
thin-film composite polyamide membranes with chitosan by redox-initiated graft polymerization
process before treating the modified membrane’s surface using sodium hypochlorite. The surfaces
of the modified membranes were characterized using field emission scanning electron microscopy,
and attenuated total reflection - Fourier transform infrared spectroscopy. The membranes’
performance and antifouling properties were shown through flux, retention, and maintained flux
ratios during the filtration of calcium chloride solution. In addition, the antibacterial ability of
membranes was compared through the growth of bacteria on their surface, and the anti-biofouling
property of these membranes was also evaluated through the maintained flux ratios, irreversible
antifouling factor, and flux after 90-minute filtration of actual river water. The results showed that
the modified membrane had superior antibacterial ability compared to the original membrane.
Additionally, although the flux was reduced slightly, the modified membrane treated with NaClO
exhibited a remarkable improvement in the maintained flux ratios (up to 99%) and the irreversible
antifouling factor (~ 100%). This is similar to the filtration of actual river water, the
chitosan-modified polyamide membrane after NaCIO treatment was shown to be more effective
than the unmodified membrane in reducing the fouling phenomenon.
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Nang cao kha ning khang tac
cho mang polyamide trung hgp ghép chitosan
bang xu ly bé mat vd1 Sodium hypochlorite

Duong Xuan Quan, Tran Thi Dung, Ngoé Hong Anh Thu”

Truong Dai hoc Ighoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi,
334 Nguyén Trai, Thanh Xuan, Ha Ngi, Viét Nam

Nhén ngay 17 thang 03 nam 2023
Chinh stra ngay 11 thdng 4 nam 2023; Chap nhan dang ngay 08 thang 5 nam 2023

Tém tit: Nhim ting cuong kha nang khang tiac cho mang composite polyamide 16p mong thuong
mai, nghién ctru nay tién hanh bién tinh bé mat mang vdi chitosan bang phuong phap trang hop
ghép oxi hod khir truge khi xir Iy bé mat mang bang dung dich sodium hypoclorite. Tinh chat bé
mat cua mang dugc danh gia thong qua phuong phap hién vi dién tir quét va phd hdng ngoai phan
xa. Kha nang tach loc va kha niang khang tic cua mang duoc thé hién théng qua théng lugng loc,
d6 luu giit va do duy tri thong luong loc theo thoi gian trong sudt qua trinh loc (90 phut) voi dbi
tugng tach loc 1a dung dich calcium chloride. Bén canh dé, kha ning khang khuan cia cic mang
bién tinh dugc danh gia thong qua sy phat trién cta vi khuan trén bé mit, trong khi kha ning khang
tdc sinh hoc ciia mang dugc danh gia dwa trén do duy tri thong luong loc theo thoi gian, hé sb
chdng tic nghén bat thuan nghich va thong luong loc sau 90 phit loc miu nude song thue té. Két
qua thue nghiém cho thiy, mang bién tinh c6 kha ning khang khuan vuot troi so voi mang nguyén
ban. Khong chi vy, mdc du thong lugng loc bi suy giam, nhung mang trung hop ghép duge xu ly
bang NaClO c6 sy cai thién rd rét vé do duy tri thong luong loc (1én dén 99%) va kha nang chéng
tac nghén (Ién dén 100%) khi so v6i mang nén. Xu huéng nay ciing twong ty khi loc mau nuée
song thuc té, diac biét khi kéo dai thoi gian ngam mang trong nudc séng, mang ghép chitosan sau
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xtr Iy NaClO cho thay hiéu qua hon hin mang nén trong viéc lam giam tic nghén.

Tir khéa: Mang polyamide, chitosan, NaClO, trung hop ghép, khang téc.

1. Mé dau

Ngay nay, su phat trién cua cong nghé
mang da va dang ¢6 nhiéu dong gop cho Vlec
giai quyét cac van dé lién quan dén san xuit
nudc sach va si€u sach, xit ly nudc thai,...
Trong cac cong ngh¢ mang, loc nano (NF) hay
thim thiu nguoc (RO) dang duoc tng dung phd
bién nhat. Trong sb cac loai mang NF/RO duoc
st dung hién nay, mang composite polyamide
16p mong (TFC/PA) dugc st dung rong rai boi
tinh nang tach loc tot, dd bén co hoc cao va
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chiu dugc méi truong cd do pH thay ddi trong
khoang rong [1]. Tuy nhién, du mang TFC/PA
NF/ RO c6 d6 6n dinh va kha niang phan tach
tt, qua trinh van hanh chung van phai déi mit
voi mot thach thire 16m, d6 1a su tic mang. Téc
mang xay ra do sy tich lily clia cac thanh phan
lang dong trén bé mit mang trong qua trinh loc
tach [2] Nhiing thanh phan nay co thé 1a cac
hop chit hitu co, cac mudi vo co, hay cac 16p
mang sinh hoc [2]. Pic biét, su tich tu cac
thanh phan nay c6 xu hudng ting dan theo thoi
gian va khong bién mat khi qua trinh loc dimng
lai [3]. Tic mang c6 thé dugc coi la nguyén
nhan chinh din dén sy suy giam hiéu qua loc
cua mang theo thoi gian, 1am tang chi phi véan
hanh cua toan by qua trinh mang [2].
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Trén thé gioi, dd co6 nhidu nghién ctu sir
dung cac k¥ thuat khac nhau dé bién tinh bé mat
mang loc nhim ning cao kha niang khang tic
cua mang. Trong cac ky thuat nay, k¥ thuat
trung hgp ghép duogc diac biét quan tdm do nod
¢6 nhiéu wu diém: i) Cho phép thay doi cac tinh
chat ciia bé mit mang thong qua viéc Iya chon
vat liéu phu hop lam tac nhan trung hop ghep;
va ii) Cac chudi ghép c6 thé dugc dua vao bé
mat mang mot cach co kiém soat voi mat do
cao va co thé dinh vi chinh xac ma khong anh
hudng dén cac tinh chit bén trong cua vat liu
nén [4]. Kang va céc cong sy [5] da trung hop
ghép poly(ethylene glycol) methyl ether amine
(MPEG-NH,) 1én bé mit mang TFC/PA va
khao sat kha nang khang tic ciia mang bién tinh
véi d6i tuong tach la acid tannic va chét hoat
dong bé mit cation. Poly(ethylene glycol)
(PEG) la mot polyme trung tinh nén no giap
lam giam dién tich am trén bé mit mang. Diéu
nay, két hop véi viéc PEG 1a mot polme ua
nudc va cac chudi polymer ciia né tao hiéu ing
luc ddy khong gian tot, di giup lam ting
kha niang khang tic cho mang. Meng va cac
cong su [6] ciing da ghép thanh cong poly
(4-(2-sulfoethyl)-1-(4-vinylbenzyl) pyridinium
(PSVBP) 1én bé mat mang TFC/PA
bang phuong phép khoi mao oxi hoa - khir
(K2S20g - NaHS03). Vi dbi tuong loc 1a mubi
NaCl, mang ghép PSVBP ¢6 d6 luu gilr tang,
nhung théng luong loc gidm so véi mang nén.
Bén canh viéc PSVBP giup bé mit mang tro
nén wa nudc hon, nhém sulfonic ciia n6 con
khién mang tré nén 4m dién hon; qua do, ting
kha niang khang tic khi ddi twong loc 1a nhiing
dung dich mang di¢n 4m nhu dung dich
albumin huyét thanh bo. Jee va cac cong su [7]
cling st dung phuong phap trung hop ghép khoi
mao oxi hoa khir (K»S;0s-NayS,0s) dé ghép
polymer 3-glycidoxypropyltrimethoxysilane co
nhom epoxy ua nudc 1én bé mat mang. Két qua
cho thidy mang trung hop ghép cho thong lugng
loc giam, d6 luu gitr ting va kha nang khang tic
t6t hon so v6i mang chwa bién tinh.

Gan day, viéc st dung cac polymer tu nhién
nhu chitosan trong ché tao mang dang bat dau
duoc quan tam, do tinh chit wa nudce, kha nang
khang khuan tot va khong doc hai cua vat liéu

nay [8]. Pa c6 mot vai cong trinh nghién ctiru
dua chitosan 1én mot s6 vat lidu mang loc nham
nang cao tinh wa nudc cho mang. Xu va cac
cong su [9] da xir Iy bé mit mang TFC/PA bang
NaClO trude khi dua chitosan 1én bé mat mang.
Bé miat mang polyamide dwgc tich dién am
nhiéu hon trong qua trinh chlor hoa bang
NaClO (véi nong do thap va thoi gian ngan) da
lam ting luong chitosan gan duogc trén bé mat
mang do twong tac tinh dién. Piéu nay da cai
thién mot sd tinh chat cua mang bién tinh so véi
mang nén, dic biét 1a kha nang tach loc mubi
(tang tir 91 1én 95%). Raval va cac cong su [10]
da xtr Iy bé mit mang polyamide bang NaClO &
diéu kién tuong d6i manh trudéc khi dua
chitosan 1én bé mit. Két qua cho thay thoi gian
xit Iy NaClO c¢6 anh huong 16n dén kha ning
tach loc ciia mang. O diéu kién thich hop, thong
luong loc (tang tir 53 1én 114 L/m?.ngay) va kha
nang tach loc NaCl (tang tur 92 1én 95%) cua
mang bién tinh déu duogc cai thién. O mot thi
nghiém khac, Raval va cac cong su [11] da st
dung hén hop K2S,0g/ chitosan va NaClO dé
bién tinh bé mit mang. Két qua cho thdy tinh ua
nude ciia mang da cai thién dang ké (goc thdm
udt giam, do tho nham ciia bé mit mang giam
va d6 x6p ciia bé mit mang ting). Tuy nhién,
thong luong loc NaCl ciia mang bién tinh bi suy
giam tr 2% dén 9% so v6i mang chua bién tinh.

Nhu vay, cac nghién ctru ¢ trén da chung té
mang TFC/PA dugc bién tinh véi chitosan khi
¢6 xir Iy bé mat bang NaClO c6 bé mit mang
ua nudc hon va do do, dat dugc thdng luong loc
cao hon. Tuy nhién, kha ning khang tic cua
mang TFC/PA bién tinh bé mit véi chitosan sau
khi xtr Iy véi NaClO con chua dugce deé cap.
Chitosan ciing 12 mdt polymer c6 kha nang
khang khuan [8], tinh chat khang khuan cua
chitosan dwoc dy doan co thé ting cudng kha
ning khang tic cho mang, dic biét véi mang
loc dung cho xir Iy va lam sach nudce. Chinh vi
vy, nghién ctru nay thé hién mét sé két qua
nghién ctru bién tinh bé mat mang loc TFC/PA
bang k¥ thuat tring hop ghép, st dung tac nhan
ghép khang khuan chitosan, xtr 1y bé mit mang
sau d6 v6i NaClO, so sanh dic trung bé mit,
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tinh nang tach loc va kha nang khang tac, cling
nhu khang tic sinh hoc cia mang nén va céc
mang trung hgp ghép.

2. Thyc nghiém
2.1. Vat liéu

Mang nén st dung cho tit ca cac nghién
ciu la mang TFC/PA thuong mai (Vontron
ULP1812-50S). Chitosan (90,0%, Shyuanye,
Trung Qudc) duge hoa tan trong dung dich acid
acetic (99,5%, Xilong, Trung Qudc) va dugc st
dung lam polymer cho qua trinh trung hop
ghép. Cip chit oxi hoa - khir potassium
persulfate (98,5%, Trung Qudc) va sodium
metabisunfite (98,5%, Trung Qudc) duoc sir
dung 1am chéat khoi mao cho qué trinh tring
hop ghép; sodium hypochlorite (5,5%, Trung
Qudc) 1a tac nhan oxi hoa dugc st dung dé xur
1y bé mat mang.

2.2. Ché tao mang polyamide tring hop ghép
voi chitosan (TFC/PA-g-CS va TFC/PA-g-CS-t-
NaClO)

Cac mau mang TFC/PA & dang module
cudn dugc cit thanh cac tim tron (dudng kinh
47 mm), ngdm trong dung dich isopropyl
alcohol (99,9%, Sigma - Aldrich) trong 60 phut,
rira bang nude khir ion (46 dan <10 pS/cm)
trude khi tién hanh thi nghiém.

Chitosan dugc pha trong dung dich acid
acetic 1%.

Qua trinh blén tinh duoc thuc hién nhu sau:
dau tién, mang nén TFC/PA dugc dua vao cell
dé chi co bé mit mang tiép xuc véi tac nhan
bién tinh. Tiép d0, cap chat oxi hoa - khir
(K2S208/NazS205 0,015M, ty 1€ 1/1) cung dung
dich chitosan néng d6 0,1% dugc dua 1én bé
mit mang trong 25 phat dé thyc hién qua trinh
trung hgp ghép thu dugc mang TFC/PA-g-CS.
Sau d6, bé mit mang sau tring hop ghép duge
xt 1y bang cich dua dung dich NaClO
1000 ppm 1én mang trong 30 phut, thu dugc
mang TFC/PA-g-CS-t-NaClO. Cudi cling, mang
dugc dua ra khoi cell va bao quan trong nude khir
ion trude khi dua vao st dung danh gia dac trung
bé mit, tinh ning tach loc va kha niang khang tic.

2.3. Bdc trung tinh chdt bé mat mang

Phuong phap hién vi dién tir quét (SEM)
duoc st dung dé xac dinh ciu trtc hinh thai bé
mat mang. Phép do dugc thyc hién trén thiét bi
FE-SEM (Hitachi S-4800), Vién Khoa hoc Vit
liéu, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.

Pho hong ngoai phan xa (FTIR - ATR)
dugc s dung dé xac dinh cac nhoém chirc dic
trung trén bé mat mang. Cac phép do duoc thuc
hién trén thiét bi FTIR (FTIR-ATR Spectrum
Two, PerkinElmer), do tai Dai hoc Ky thuat Lé
Quy Don.

2.4. Ddc tinh tach loc ciia mang

Viéc khao sat, danh gia dic tinh tach loc cta
mang dugc thuc hién trén thiét bi thir mang phong
thi nghiém (Osmonics, M¥). Thiét bi nay lam viéc
theo phuong thic loc gian doan. Cac thi nghiém
loc tach dugc thuc hién dudi cuing mot ap Sut xac
dinh (15 bar), v6i cung thé tich dung dich nap vao
va thoi gian lgc, dién tich cua cac tAm mang su
dung 1 nhu nhau (13,2 cm?). Dé tranh sy phan
cuc néng dd, dung dich duoc khuéy lién tuc
trong qua trinh loc tach voi hé khudy tir sir dung
con tir treo lo ling st trén bé mit mang.

Thong luong loc qua mang (J), dung, dé xac
dinh su thay doi vé luu luong nuéc thdm qua
mang trong mot khoang thoi gian nhét dinh & mot
ap suat nhat dinh khi so sanh mang nén va mang
triung hop ghép, duoc xac dinh bang cong thirc:

(L/m?h) 1)
S xt

Trong do:

V - Thé tich dich loc (L);

T — Thoi gian loc (h);

S - Dién tich bé mit 1am viéc ctia mang (m?).

Su tang/giam thong lugng loc cua mang
truéc va sau qua trinh tring hop ghép bé mit
dugc biéu dién qua thong s J/Jo (thong luong
loc chuan hod); trong d6, Jo 1a thong lugng loc
clia mang nén va J 1a thong luong loc ctia mang
sau khi trung hop ghép.

6 heu gk, nham so sanh kha nang tach loc
clia mang nén va mang tring hop ghép, duoc
xac dinh boi cong thuce:
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R="1"C0 L 100% (2)
f
Trong do: o
. Cr - Nong dg chat can tach trong dich ban
dau (mg/L).

Cp - Nong do chét can tach trong dich loc
(mg/L).

Trong nghién ciru ndy, dung dich mudi
CaCl, voi nong d6 Ca** 500 ppm duoc sir dung
lam tac nhan tach, néng do Ca?* trong dich loc
va dich lwu giit duoc xac dinh bing phuong
phap do do dan.

2.5. Kha nang khdng tdc ciia mang

Do duy tri thong lwong loc theo thoi gian
(MFR) cho phép danh gia d suy giam thong
lugng loc cia mang sau mét thoi gian loc xac
dinh (cu thé 1a 90 phut trong nghién ciru nay).
Do duy tri thong lugng loc cang 16n thi mang
loc sé loc dugc nhiéu dung dich hon, chu ky rira
mang dai hon, dong thoi, tiét kiém thoi gian va
chi phi cho qua trinh lgc. Viéc so sanh d§ duy
tri thong luong loc cuia mang theo thoi gian
dugc biéu dién qua thong sb sau:

MFR = 2 x100% 3)

to

Trong d6: Jw - Thong lugng loc cua mang

tai thoi diém bat dau (L/m?h).
Jit - Thong lugng loc cua mang

tai mot thoi diém t trong qué trinh loc (L/m?h).

Hé sé chong tic nghdn bit thuin nghich
(FR) la thong sO giup danh gia mirc do tic
mang (hé sO nay cang cao thi kha nang khang
tdc cua mang cang tot) va dugc xac dinh bang
cong thtrc:

FR= (4)
J

wo

Trong do:

Jwo - Thong sudt loc nudc cliia mang trudc
khi loc dung dich tach (L/m?h).

Jw - Théng suit loc nudc cliia mang mang
sau khi loc dung dich tach (L/m?h).

(trong d6, thong suit loc nude duge xac dinh
bang cach do thé tich nu6c qua mang trong
khoang thoi gian xac dinh & mot ap suat ¢b dinh).

2.6. Kha ndng khdng khudn va khang tdic sinh hoc

Kha ning khang khuan

Céy vi khuan E. coli vao méi truong thach
va dat vao t 4m ¢ nhiét d6 37 °C, nudi trong 24
gio. Pha loang dung dich vi khuan (ndng do
10° - 10° CFU/mL) gap 10 va 100 lan bang
nudc mudi sinh 1y da tiét tring.

Mang nén dugc dat vao cell Teflon, vo
tring mang va cell bang dung dich con 96 °C.
Nho lang déu 0,5 mL dung dich E. coli 1én bé
mat mang va dé kho tu nhién, sau do, ngam
mang tro lai vao dung dich nudc mudi sinh 1y,
lay 100 uL dung dich nay cdy vao dia thach va
dit vao ti 4m & nhiét d6 37 °C trong 24 gio.
DPém sb khuan lac xuét hién trén dia thach, mang
¢6 kha ning khang khuan cang t6t thi s6 luong
khuén lac xuit hién s& cang it, va nguoc lai.

Kha ning khang tic sinh hoc

Mang nén va mang tring hop ghép ¢ diéu
kién lya chon dugc ngdm trong mau nudc song
thue té trong cac khoang thoi gian cu thé (3 va
7 ngay), sau do, mang dugc su dung dé loc mau
nuée trén, qua do, kha ning khang tic cua
mang phu thudc vao thoi gian ngdm s€ dugc
danh gi4 thong qua thong s6 do duy tri thong
lugng loc theo thoi gian (90 phut) va hé sb
chéng tic nghén bat thuan nghich.

Mau nudc séng duge ldy truc tiép & bai
giita song Hong, 1dy mau bang cach cho binh
chtra ngap vao trong long nudc, hudng miéng
binh nguoc dong chay, 14y & gitta dong, d6 sdu
méu nudce 1y theo TCVN 6663 - 3,6 2008 [12].

3. Két qua va thao luin
3.1. Pdc tinh bé mdt mang

3.1.1. Anh kinh hién vi dién tir quét (SEM)

Két qua anh chyp SEM bé mit mang nén
TFC/PA va cac mang trung hgp ghép voi
chitosan khi khéng xtr Iy NaClO (TFC/PA-g-CS),
va mang trung hop ghép vdi chitosan khi cé xir
ly NaClO (TFC/PA-g-CS-t-NaClO) dugc trinh
bay & Hinh 1.

C6 thé nhan thay bé mit mang sau khi tring
hop ghép ké ca khi c6 va khong cé xir 1y bé mit
bang NaClO thi déu tr& nén chit sit va min
nhan hon so v&i mang nén TFC/PA, dic biét
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v6i mang ghép ¢ xir Iy bang NaClO. Sy hinh
thanh 16p ghep trén bé mat mang mot mat co
thé lam cho b& mit mang tré nén ua nudc hon

IMS-NKL 5.0kV 4.4mm x20.0k SE(M)

(do tinh chét cua chitosan); nhung mat khac, n6
cling c6 thé lam ting tré lyc chuyén khoi qua
mang trong qua trinh loc.

IMS-NKL 5.0kV 4 4mm x50.0k SE(M)

Hinh 1. Anh SEM bé mit mang nén TFC/PA (N)
va mang trung hop ghép TFC/PA-g-CS (a), TFC/PA-g-CS-t-NaClO (b).

3.1.2. Pho hong ngoai phan xa bé mat mang
(FTIR-ATR)

Phé hdéng ngoai phan xa coa mang
nén TFC/PA va cic mang tring hop ghép
TFC/PA-g-CS va TFC/PA-g-CS-t-NaClO dugc
thé hién ¢ Hinh 2. Két qua cho thdy, mang
TFC/PA thuong mai c6 cac dinh dac trung cho
16p polyamide & s6 song 1663, 1609 va 1541 cm'™
[13]. Binh 1663 cm™ dai dién cho nhém amide 1,
gdy ra boi sy dao dong ctia nhém C=0O, trong khi
dinh 1541 cm™ dai dién cho nhém amide II, chi
yéu do chuyén dong cua lién két N-H. Ngoai ra,

chuyén dong ctia lién két C=C trong vong benzen
ciing dugc xac dinh boi dinh 1609 cm™.

V61 mang TFC/PA-g-CS, sy ting cuong
cudng do hip thu trong khoang sé song 3600 -
3200 cm? ¢6 thé 1a do sy ¢6 mat cta cic nhom
NH va OH, ciing nhu c4c lién két hydro ndi phan
tir tr chitosan [14]. Thém vao do, su tang cuong
cuong d6 peak hap thu & khoing sb song
1080 - 1110 cm® (dac trung cho lién két hoa hoc
cia C-O-C) [15] ciing chirng minh dugc sy co
mat cia chitosan trén bé mat mang. Nhu vy,
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bang viéc sir dung tac nhan oxi hod - khir (K2S;0s
- NayS;05), chitosan da dugc tring hgop ghép
thanh cong trén bé mat mang TFC/PA [16, 17].
V6i mang TFC/PA-g-CS-t-NaClO, viéc xu ly
bé mit mang ghép chitosan bang NaClO di khién

™\

c-N

»’/ UJU W

1200 1100 1000

N-H va O-H lién hop

nhém N-H & khoang sé séng 3600 - 3200 cm™ bi
suy giam cuong d6 peak [18]. Trong khi do, &
vi tri ) song 1080 va 1110 cm™, nhan théy cod
su xudt hién cua dinh hip thu méi, dugc dy
doan 1a do su hinh thanh cua lién két C-N [19].
—— TFCIPA

—— TFC/PA-g-CS
—— TFC/PA-g-CS-t-NaCIlO

r T T T
4000 3500 3000 2500

T T T T
2000 1500 1000 500

Sé séng (em™)

Hinh 2. Ph6 hong ngoai ciia mang TFC/PA, TFC/PA-g-CS vaTFC/PA-g-CS-t-NaClO.

Co ché du doan qua trinh tring hop ghép
chitosan khi xtr Iy bé mit voi NaClO dugc thé
hién trén Hinh 3, cu thé nhu sau: Trong tu
nhién, NaClO rat d& hinh thanh géc ty do CIO®
(phwong trinh 1 = 5) c6 kha ning kich thich bé
mat mang va chitosan — tac nhan trung hop
ghép. Khi c6 mat cia NaClO, cac nhém NH
trén bé mat mang polyamide d& bi kich thich
boi gbe tu do ClO* tao cac gbe tur do N*. Ciing
do sy c6 mat ciia NaClO, lién két C-O-C cua

NaCl0 == Na' + ClO~ (1) Polyamide
_ hv . .
ClO O +Cl 2) H
. . Ri—C—N-R,
O +H,0 OH +OH (3) Il

CIO" +Cl — CI'+Clo° (4)

o+clo )

Cl0” +HO'

Il
(0]

o
‘ clo’

R—C—N—R, + HCIO

chitosan c6 thé bi phan huy (nhu dugc minh
hoa trong Hinh 2, dinh hap thy dic trung cho
lién két nay bi suy giam khi mang ghép
chitosan duoc xir Iy bang NaClO), tao gbc tu do
C*. Piéu nay din dén viéc hinh thanh lién két
C-N moi gitta 16p polyamide va chitosan trén
bé mat mang, minh chimg bang viéc xuat
hién dinh hép thu méi & vi tri s6 song 1080 va
1110 cm™, du doan 1a do sy hinh thanh cta lién
két C-N.

Chitosan

=

Hinh 3. Co ché dy doan qua trinh hinh thanh lién két C - N
gitra bé mat mang va chitosan dudi tac dung cua NaClO.
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3.2. Danh gia ddc tinh tach loc va kha nang
khang tac cuia mang

Két qua thuc nghiém trén Hinh 4 cho thiy
mang ghép chitosan khong xir Iy NaClO cho
thong lugng loc giam nhe (chi con 0,94 so voi
mang nén), trong khi do luu giir ting nhe, trong
khi mang ghép chitosan c6 xtr Iy NaClO cho
thong luong loc va do luu gir déu giam so véi
mang nén (thong luong loc giam con 0,45 va do
lwu gitr giam con 97,31%). Piéu nay co thé
duoc giai thich 1a do dudi tac dung ctia NaClO,
chitosan ¢6 thé hinh thanh chat sit hon trén bé
miat mang, khién thong lwong loc qua mang
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theo d6 giam manh, sy giam do luu gitr cling la
do mét phan NaClO da tiép xuc voi lop
polyamide bé mat mang.

Trong khi d6, 46 duy tri thong luong loc va
hé s6 chdng tic nghén bit thuan nghich thé hién
trén Hinh 5 cua mang ghép chitosan khong xir
1y NaClO gan nhu khong d6i so voi mang doi
chimg. Piéu nay ching t6 16p ghép chitosan
hau nhu khong 1am thay doi d thé nham ctia bé
mat mang. DSi véi mang ghép chitosan ¢ xir 1y
NaClO, thong s6 MFR va FR déu cao vuot troi
s0 v6i mang nén.

= 1.50 98.17 s 97.31 - 100.00
2 4—\
=
@ 1.20 I 95.00
3 —/lo
= <
X
1% —8=—R -
S 0.90 | 90.00 =
5 =
8 L]
o 0.60 L 8500 S
ar ]
. T «Or
g s @
“ap 0.30 e I 80.00
oo S
S .45
£ o
=
0.00 75.00

TFC/PA

TFC/PA-g-CS

TFC/PA-g-CS-t-NaClO

Hinh 4. Dic tinh tach loc ciia mang nén (TFC/PA) va céc mang TFC/PA-g-CS va TFC/PA-g-CS-t-NaClO.

120.0 -

100.0

86.1

o\

COMFR EFR

TFC/PA

TFC/PA-g-CS

TFC/PA-g-CS-t-NaClO

Hinh 5. D6 duy tri thong lugng loc (MFR) va hé s6 chdng tic nghén bat thuan nghich (FR)
ctia mang nén TFC/PA, va cac mang TFC/PA-g-CS va TFC/PA-g-CS-t-NaClO.

3.3. Ddnh gia kha nang khang khudn va kha
nang khang tac sinh hoc

Kha ning khang khudn

Két qua danh gia kha niang khang khuan cua
mang nén va mang TFC/PA-g-CS-t-NaCIO khi
tiép xtc voi méi truong vi khuan E. coli ndng do
10° - 10° CFU/mL khong pha lodng, pha lodng 10
14n va pha loang 100 lan dugc thé hién trén Hinh 6.

C6 thé thay, dia thach cdy dich ngdm mang
nén xuét hién rat nhiéu khuan E. coli; trong khi
d6, luong vi khudn giam di 16 rét dbi voi dia
thach dugc cdy dich ngdm mang TFC/PA-g-
CS-t-NaClO. Piéu nay ching t6 bé mit mang
TFC/PA-g-CS-t-NaClO c¢6 kha nang khang
khuén tot.
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Hinh 6. So sanh kha néng khang khuén ciia mang nén (a) va mang TFC/PA-g-CS-t-NaClO (b) trong mdi truong
vi khuan E. coli khong pha loang (1), pha loang 10 lan (2) va pha loang 100 lan (3).

Kha ning khang tic sinh hoc

Mang nén (MO) va mang TFC/PA-g-CS-t-
NaClO (MG) dugc ngdm trong mau nudc song
trong cac khoang thoi gian 0, 3 va 7 ngay. Sau
d6, mang dugc st dung dé loc mau nude song
trén (trong thoi gian 90 phut).

Két qua danh gia do duy tri thong lwong loc
theo thdi gian cia mang nén va mang ghép
(Hinh 7) cho thdy, khi ting thoi gian ngim
nude song, do duy tri thong lugng loc cia ca
mang nén va mang ghép déu giam xudng.

FR J/Jo

\4\00 ‘\1\0‘5 ‘J\Q’l ‘4\60 ‘4\6'3 \sl\c;l N\DB ‘4\0'3 \4\01 ‘4\60 \4\63 ‘;\C;" ‘\I\QO ‘4\0‘3 ‘J\Q’\ ‘4\66 ‘4\6'5 “\G‘I

Hinh 7. B0 duy tri thong luong loc theo thoi gian, hé s6 chéng tic nghén bat thuan nghich va nang suét loc
chuan hoa cua mang nén (M0) va mang TFC/PA-g-CS-t-NaClO (MG) ngam trong mau nugc song trong cac
khoang thoi gian 0, 3 va 7 ngay.
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Tuy nhién, voi cung thoi gian ngdm, do duy
tri thong luong loc ciia mang ghép ludn cho thay
hiéu qua hon so v6i mang nén. H¢ so chéng tic
nghén bt thuan nghich ctia mang nén va mang
ghép khong ngdm nudc séng la twong duong
nhau. Tuy nhién, khi tang thoi gian ngdm nudc
song, kha nang khang tic ciia mang nén giam
xuong con khoang 92%, trong khi thong so nay
cia mang ghép gan nhu khéng thay dbi. Co thé
thay, mang ghép cho thay hiéu qua hon trong viéc
lam giam tac nghén khi ngam trong nudc song
trong mét khoang thoi gian dai.

Tuy nhién, trong khi thong luong loc cua
mang nén c6 xu hudng giam di khi kéo dai thoi
gian ngam thi thong lugng loc cia mang ghép lai
¢6 xu huéng ting. Didu nay co thé li giai 1a do
viéc ngadm nudc song trong mot khoang thoi gian
dai d4 1am anh huong dén 16p ghép chitosan trén
bé mit mang, 1am cho né mat di do chit sit von
¢, qua d6 lam thong luong loc tang 1én.

4. Két luan

Nghién ctru ndy da ché tao thanh cong
mang TFC/PA-g-CS bang phwong phap tring
hop ghép chitosan 1én mang TFC/PA thuong
mai. Pho h6ng ngoai phan xa da xac nhan sy
xudt hién cac nhém chirc dic trung cua chitosan
trén bé mat mang TFC/PA. Pic biét, mang
ghép chitosan sau xu ly véi NaClO con cho
thiy sy hinh thanh lién két C-N moi giira 16p
polyamide va chitosan trén bé mat mang. Mic
du théng lugng loc mudi qua mang sau bién
tinh giam manh (chi con 0,45 so voi mang nén),
cac thong s6 danh gia kha ning khang tic bao
gém do duy tri thong lugng loc theo thoi gian
va hé sb chong tac nghen bat thudn nghich déu
cao hon nhiéu so voi mang nén. Xu hudng nay
ciing twong tu khi loc mau nudc song thyuc té,
dac biét khi kéo dai thoi gian ngdm mang trong
nuéc song dén 7 ngay, mang ghép chitosan sau
xu ly NaClO cho thay hiéu qua hon hin mang
nén trong viéc 1am giam tic nghén.
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