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1. MO PAU

Mang loc nano 1a loai mang tich ding dong luc 4p suét, loc nano 1a qua trinh trung gian
gitta siéu loc va thim thu ngugc, mang co thé téch loai dugc céc ion hod tri mot trong dung
dich lodng va cdc ion da hod tri trong dung dich [1]. Mang loc nano dugc ung dung de san xuét
nude sach va sidu sach, loai bo cdc cht hitu co gy 6 nhiém va kim loai ning, lam mém nudc,
tach phdm nhudm, tich enzim ... [2 - 6]. Uu diém chinh cta mang loc nano 1a tr khdi thuy lyc
cua loai mang nay nhd hon nhiéu so v6i mang thim thiu nguoc, do d6 mang ¢ thé 1am viéc
hiéu qua & ép sudt tich tuong dbi thép, giam chi phi van hanh cho qua trinh lgc.

Mang thim thau ngugc va loc nano dung cho dung méi nudce kha giéng nhau vé cu tric va
phuong phdp ché tao. Tuy nhién, mang loc nano c6 kich thude 15 16n hon so v6i mang tham thiu
nguoc va qué trinh chuyén khdi qua mang loc nano ciing phirc tap hon vi qud trinh tich xdy ra
khong chi do co ché thdm khuéch tidn ma con do co ché sang loc [7, 8].

Trong bai bdo nay, chiing t6i trinh bay mot s két qua nghién ctru ché tao mang loc nano tir
vat lidu xenlulozo axetat bang ki thuat ddo pha dong tu chim va két qua khao st anh huong cua
mot s6 didu kién ché tao va diéu kién tach dén tinh nang tich cua mang.

2. PHUONG PHAP NGHIEN CUU

Nguyén liéu xenlulozo axetat trong luong phan tir khoang 50000 dalton (99,5%, Aldrich,
M§¥) dugc hoa tan trong dung mdi axeton va phu gia & ndng d6 xdc dinh. Dung dich tao mang
duoc trai thanh 16p méng c6 chidu day 300 um, tién hanh cho bay hoi dung méi trong khoang
thoi gian xdc dinh va dua vao mdi trudng dong ty, mang hinh thanh dugc rua sach, xu i thuy
nhiét va ngdm trong dung dich bao quan. Trudc khi kiém tra tinh chét tich, mang dugc rira sach
lai bing nudc cat. Tinh chat tich ciia mang dugc danh gid qua kha ning tich ion hod tri mot
trong dung dich mudi loang (NaCl) va dung dich chtra ion kim loai nang da ho4 tri (Cr(VI)). Qua
trinh tach duoc thuc hién trén thiét bi thu mang phong thi nghi¢m (Osmonic, My) ¢ ap sut tach
xéac dinh. B§ lIuu gilt cua mang R = [(Cy — C)/Cy] X 100, %, véi Cy va C 1a néng dd ion can téch
trong dung dich ban dau va trong dich loc. Nong d6 ion trong dung dich mudi NaCl dugc xac
dinh bé'mg dién cuc chon lgc ion (Orion, MY). Néng d0 ion Cr(VI) duoc xac dinh bé'mg phuong
phdp phén tich thé tich va quang phd hap thu nguyén tir. Ning suét loc ciia mang J = V/(S.t.AP),
I/m*.h.bar, v6i V 1a thé tich dich loc, S 1a dién tich mang loc, t 1a thoi gian loc va AP 1a ap suét
tach. Anh hudng cua mot s6 diéu kién tach dén hiéu qua lam viéc ciia mang ciing duoc khao sit,
bao gém 4p suat tach va ndng do ion trong dung dich tach. Trong nghién ctru nay, dé danh gia
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tinh chat tach ctia mang, chiing toi da tién hanh thir mang ¢ cc diéu kién dp dung cho mang loc
nano (nanofiltration), nghia 1a tdch ¢ dp suat khong cao (t6i da 30 bar) va nong dd ion trong
dung dich tach tuong doi thap.

3. KET QUA VA THAO LUAN
3.1. Anh huwéng ciia ndng do xenlulozo axetat trong dung dich tao mang

Xenlulozo axetat (CA) dugc hoa tan trong hon hgp dung méi axeton va phu gia NF-1. Ti 1&
dung mdi va chat phuy gia 1a 2/1, ham luong xenlulozo axetat thay ddi tir 10 dén 22%. Dung dich
tao mang duoc trai thanh 16p mong c6 chiéu day 300 um, thoi gian bay hoi dung mdi 30 gidy,
tién hanh dong tu ¢ nhiét d6 5°C va xu 1i thuy nhiét & 90°C. Mang dugc ding dé téch céc ion
trong dung dich mubi NaCl lodng (ndng do 6000 ppm) va dung dich Cr(VI) néng d6 1000 ppm &
ap suat 30 bar. Két qua thyc nghiém dugc dwa ra ¢ hinh 1.
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Hinh 1. Anh hwéng clia néng dé xenlulo axetat trong dung dich dén kha nang tach ctia mang

Két qua tach & hinh 1 cho thdy, ndng d6 CA trong dung dich tao mang c6 anh huong manh
dén tinh nang tich cua mang hinh thanh. B¢ luu gilt cia mang tang va nang suat loc ciia mang
giam dan khi tang ham luong xenlulozo axetat trong dung dich tao mang. Trong khoang nong
d6 CA tir 10% dén 15%, mang c6 do bén co hoc thap, dé bi rich trong qué trinh loc. V&i ham
lwong xenlulozo axetat trong khodng 20 — 22%, mang c¢6 kha ning téch loai dugc 90% mudi va
thu hdi duge dén 98% ion Cr(VI) trong dung dich, dong thdi c6 dd bén co hoc tht.

Sy thay dbi tinh chét tich ciia mang theo ndng do xenlulozo axetat trong dung dich tao
mang cé lién quan dén cau triic ciia mang hinh thanh, néng do xenlulozo axetat cang lon thi
mang hinh thanh c6 chu triic cang chit khit, kich thudc 16 bé mit va do xop cua mang giam,
chiéu day lop bé mit tang, lam tang kha nang luu gitr ion cling nhu trd luc chuyen khoi qua
mang. Anh chup SEM (hinh 2) cho thiy 16p hoat dong ctia mang ché tao tir dung dich c¢6 ndng
d6 xenlulozo axetat 22% (hinh 2, bén phai) day hon so véi 16p hoat dong clia mang hinh thanh
tu dung dich ¢6 néng d0 xenlulozo axetat 18% (hinh 2, bén tréi).
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Hinh 2. Anh chup SEM mat cét ciia mang c6 I&p hoat déng méng (trai) va day (phai)
3.2. Anh huwéng ciia thoi gian bay hoi dung méi

Dung dich tao mang c6 ndng do xenlulozo axetat 15% va 18% dugc trai thanh 16p méong c6
chiéu day 300 pm va cho bay hoi dung méi trong nhitng khoang thoi gian khac nhau, tir 15 gidy
dén 90 gidy, tién hanh dong ty & nhiét d6 5°C va xir If thuy nhiét &@ 90°C. Dung dich Cr(VI) nong
d6 1000 ppm dwoc nén qua mang & dp sudt 30 bar. Két qua thuc nghiém (hinh 3) cho thay, do
Iwu giit cia mang ting va ning suat loc ciia mang giam theo thoi gian bay hoi dung méi. D6 Iuu
giit ting nhanh trong khoang thdi gian bay hoi dung méi tir 15 dén 45 gidy, df")ng thoi nang sut
loc cling giam manh trong khoang thoi gian nay. T khoang 45 gidy tré di, néu tiép tuc ting thoi
gian bay hoi dung moi, d¢ luu gitr ciia mang chi tang nhe trong khi nang suét loc ciia mang van
tiép tuc giam, tuy voi téc do cham hon. Do d6, dbi voi loai mang nay, thdi gian bay hoi dung
mdi trong khoang tir 15 dén 45 gidy 1a thich hop.
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Hinh 3. Anh hwéng cla thei gian bay hoi dung méi dén tinh nang tach ciia mang

Hién tuong ting kha nang luu gitr va giam ning sut loc cia mang theo thdi gian bay hoi
dung mdi 12 do sy ting dan cta ndng do xenlulozo axetat trong 16p dung dich trong khi dung
mdi bay hoi, qué trinh dong tu sau d6 s€ xdy ra chdm hon, mang hinh thanh c6 d¢ xop thap hon,
kich thudc 16 va mat d6 16 trén bé mat mang giam, 1am ting trd Iyc chuyén khdi qua mang. O
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mot muc d nao do, viéc kéo dai thoi gian bay hoi ¢ hiéu ung tuong ty nhu viéc ting ham
lwong xenlulozo axetat trong dung dich tao mang. Tuy nhién, ddi véi dung dich c6 ham luong
xenlulozo axetat thap, viéc ting thoi gian bay hoi ciing khong cai thién dugc dang ké do bén co
hoc ctia mang. Trong khi d6, V(n cac mang tach dung dong lyc ap suat nhu mang loc nano, d6
bén co hoc ciia mang la mot yeu t6 rat quan trong, cho nén, nong dd xenlulozo axetat trong dung
dich tao mang khéng nén thap hon 18%.

3.3. Anh hwéng ciia dp suit tiach

Trong thi nghiém nay, mang dugc ché tao tir dung dich c6 ndng d xenlulozo axetat 22%,
thoi gian bay hoi dung méi 30 gidy, cc diéu kién tao mang khac dwoc giit nhu trén. Dung dich
NaCl 3500 ppm dugc tich qua mang & cdc 4p sudt khac nhau, tir 10 bar dén 30 bar. Két qua
duoc dua ra o hinh 4a.

Trong mot thi nghiém khéic, mang dugc ché tao tir dung dich c6 néng d0 xenlulozo axetat
18 %, thoi gian bay hoi dung méi 15 gidy, cdc didu kién khéc dugc gitr tvong ty. Dung dich
Cr(VI) 1000 ppm dugc tich qua mang & cdc 4p suét khac nhau. Két qua duoc dua ra ¢ hinh 4b.

100 1.0 100 25

- 1 90 o ® ) 20
e —08 < L ° ° - 20 ©
— 90 » 3] | ©
S o o - 2 8 T o o O - =
2 -06 E 5 70 | o ® - 15 u§
o 80 L 4 = (o] L - =
3 g8 3 © 8
2 | e o -o04 = =260 - 10 =
«©- «© «©©- o (@] ‘©
Q d > Q N 2
70 L o @& -0 e«R >
o R — 02 2 o - 05 2
| °J S 0 F o o J P

60 PR [N W N R Y T T 0.0 30 -| | I U NI T N 0.0

5 10 15 20 25 30 35 15 20 25 30 35 40 45 50
Ap suét tach (bar) Ap suét tach (bar)
(4a) (4b)

Hinh 4. Anh hwéng cla 4p suét lam viéc dén kha nang tach ctia mang

Trong ca hai truong hop, kha nang tach cua mang tang dan theo ap suat lam viéc. Khi dp
suét tang, ca do luu gilt va nang suat loc cla mang déu tang. Mat khdc, c6 thé thay rang, voi
mang lgc nano ché tao tir xenlulozo axetat, 0 dp suat tich kha thap (khoang 20 bar), mang van c6
kha ning tach loai cdc ion twong ddi tét. Tuy nhién, dp suét tach chi c6 thé ting dén mot gioi han
nao d6, tuy theo do bén co hoc cia mang, chang han, tir két qua ¢ hinh 4b c6 thé thiy rang, voi
mang ché tao tir dung dich c6 ndng d6 xenlulozo axetat 18%, khi ting 4p suét 1én cao hon 35 bar,
d6 luu gitr ciia mang giam xudng dot ngdt do mang bi dan co hoc, vi vay 4p sudt 1am viéc toi da
cuia mang nay la khoang 35 bar.

3.4. Anh hwéng cia néng d¢ dung dich tach
Céc dung dich NaCl va Cr(VI) c¢6 ndng do khédc nhau dwoc tich qua mang & dp suit xdc

dinh 30 bar, mang dugc ché tao tir cic dung dich c6 ham lugng xenlulozo axetat 22% (dung dé
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tach NaCl) va 18% (dung dé tach Qr(V!)), thoi gian bay hoi dung moi 30 gidy, cac diéu kién tao
mang khéac duoc gilt khong thay doi. Két qua thuc nghiém dugc dua ra ¢ hinh 5.
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Hinh 5. Anh hwéng cta néng d6 dung dich tach

Céc két qua thuc nghiém cho théy, dd luu gilr va nang suat loc cua mang deu giam khi
nong do ion trong dung dich tich tdng. Khi nong do ion trong dung dich tang, 4p suat tham thiu
ctua dung dich s€ tang va lam giam dong luc ap suat dat 1én dung dich, do d6 nang suét loc qua
mang giam. Mat khéc, v6i dung dich loang thi céc ion trong dung dich s€ bi hydrat hod nhiéu
hon, kich thuéc céc ion duge hydrat hod day dii s& 16n hon, d6 luu giit cia mang dbi véi cac ion
trong dung dich lodng hon do d6 s€ cao hon.

4. KET LUAN

D3 nghién ciru ché tao dwoc mang loc nano tir xenlulozo axetat bang ki thuat déao pha dong
tu chim va khao sat anh hudng ctia mot s diéu kién ché tao va diéu kién 1am viéc dén tinh chét
tdch ciia mang hinh thanh. Mang ché tao duoc c6 kha nang tich loai t6t ion hod tri mot va ion
kim loai nang da hoa tri trong dung dich loang.

Ham lugng xenlulo axetat trong dung dich tao mang trong khoang tu 18% dén 22% va thoi
gian bay hoi dung moi tur 15 dén 45 gidy la thich hop. Ap suét lam viéc cta mang trong khoang
tir 20 dén 30 bar. Mang loc nano ché tao tir vat liéu xenlulozo axetat trong cdc diéu kién trén c6
thé dung dé tach nudc ngot tr nudce lg va tach loai tt ion Cr(VI) trong dung dich véi nong do
khoang 1000 ppm hodc théip hon.
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SUMMARY

PREPARATION OF NANOFILTRATION MEMBRANE AND INFLUENCE OF SOME

CONDITIONS ON MEMBRANE SEPARATION PROPERTY

Nanofiltration membrane has been fabricated using an immersing phase inversion method.

Influence of some preparation conditions and operation parameters on membrane separation
performance has been investigated in terms of the membrane retention for sodium chloride
and/or heavy metal ions in a dilute feed solution. The obtained experimental results showed that
the composition of polymer in a casting solution and the solvent evaporation time highly
influence on separation property of the formed nanofiltration membranes. Also, an applied
pressure as well as concentration of ions in a feed solution are important factors that determine
separation capacity of membranes.

Keywords: phase inversion, nanofiltration membrane, separation property.
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