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SUMMARY

INFLUENCE OF PREPARATION CONDITIONS
OF COMPOSITE ULTRAFILTRATION MEMBRANE
Composite membrane has been fabricated from cellulose nitrate using cellulose or
polyeste as a supporting material. The sublayer of membrane is made of cellulose
nitrate and the toplayer is formed from cellulose nitrate. Influence of preparation

conditions on characteristics of each layer has been investigated in terms of casting
characteristics of material, membrane thickness, solution composition and evaporation
time of solvent. The optimum conditions for each layer have been chosen for
preparation of composite membrane, which could have a good separation property in

both flux of filtrate and rejection for yeast in beer solution after fermentation process

1. GIOI THIEU

Mang loc 1a mot loai vat liéu dung dé
tach va dugc Ung dung rong rai trong
nhiéu linh vuc ¢ qui md cong nghiép nhu
tach nudc ngot tr nudc man, san Xuét
nudc sach va siéu sach, loc bia ruou,
nudce gidi khat, san xuét thudc tiém dich
truyén va vic xin vv...[1-5]. Hién nay,
cac loai mang loc thuong mai thuong
duogc ché tao tir vat liéu polyme, sir dung
cuing mot loai vat liu hodc mang
compozit. So v&i mang loc thong thuong,

mang compozit cé6 mot s6 uu di€ém vuot
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troi do céu trac dic biét ctia nd, gdm 16p
do va 16p hoat dong dugce lam tir cac loai
vat liéu khac nhau. Bang cich thay doi
cac thong s6 ché tao, co thé tdi wu duoc
cac tinh chat cua ting 16p va do d6, lam
tang kha nang tach cua mang [6-8].
Ngoai ra, so v6i mang loc thuong, mang
compozit c6 do bén co hoc tét hon va co
kha ning tai st dung nhiéu lan hon.

Bai bao nay trinh bay mot sd két qua
nghién ciru ché tao mang loc compozit tir
xenlulo nitrat. Anh hudng cta cac 16p d&

khac nhau va diéu kién ché tao dén tinh



chat cia 16p d5, 16p bé mat cia mang
compozit dugc khdo sat va danh giad qua
kha ndng loc tach men bia trong dich bia

sau qua trinh 1én men phu.

2. PHUONG PHAP NGHIEN CUU
Mang compozit dugc lam tr xenlulozo
nitrat (Trung Qudc, TLPT 120000 dalton,
98 % va TLPT 20000 dalton 98%) trén
nén vat liéu xenlulo, polyester-1,
polyester-2 va cotton. Dé ché tao 16p dd,
hoa tan xenlulozo nitrat va phu gia trong
dung moi acetone thu dugc dung dich
déng nhét, trai dung dich thanh mot 16p
mong trén cac vat liéu nén khac nhau véi
chiéu day xéac dinh, sau d6 cho bay hoi
dung moéi. Lép hoat dong duoc ché tao
bang cach trai dung dich xenlulozo nitrat
va phu gia trong dung mdi axeton lén 16p
do, sau do cho bay hoi dung moi, rira
sach mang va sdy kho. Cac diéu kién tao
méang dugc khio sat bao gdm céac thong
s0 ché tao cho 16p d va 16p bé mat (dic
tinh vat liéu nén, ndng do polyme, chiéu

day 16p dung dich, thanh phan phu gia

vv...). Tinh chit tich ctua mang duoc
danh gia qua dg trong cua dich loc thu
duogc (dich loc bia sau qua trinh men phu)
va ning suat loc ciia mang tai 4p suét xac
dinh.

3. KET QUA VA THAO LUAN

Ché tao I6p dé

Khdo sdt dnh hwong cia nong do
xenlulozo nitrat

Dung dich xenlulozo nitrat (Trung Quéc,
TLPT 20000 dalton 98%, ky hi¢u CNH-
20) hoa tan trong dung mdi axeton dugc
pha ché véi ndng do cua xenlulozo nitrat
thay doi tir 2.0% dén 6.5% vdi ti 1& ham
luong phu gia ML-1/ML-2 la 0.03/1.
Dung dich dugc trai thanh l6p méng voi
chidu day 0.3 mm 1én nén polyeste - 2
(vat liéu nén polyester — 2 ¢ chiéu day
0,4 mm), va cho bay hoi dung méi dén
kho. Dich bia sau khi 1én men phu cé do
duc ban dau 1a 280.0 (NTU) dugc loc
qua mang & ap suét 0.5 atm. Két qua thuc
nghi¢m duogc dua ra ¢ bang 1

Bdng 1: Anh hiréng ciia nong do xenlulozo nitrat trong dung dich tao 16p do

Nong do . p Do luu gitr Nong do 5 P Do luu gitr
Nang suat loc ) Nang suat loc )
CNH-20 P men bia CNH-20 21 men bia
(.Lm™=.h™) (.Lm™=.h™)

(%) (%) (%) (%)
2.0 945.9 21.1 4.5 180.2 61.5
2.5 845.5 25.2 5.0 125.3 67.3
3.0 641.7 43.1 55 93.5 70.4
35 481.3 54.1 6.0 70.1 73.9
4.0 269.0 59.0 6.5 60.2 76.2
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Két qua trong bang 1 cho thay, khi ting
ham luong xenlulozo nitrat thi ning suat
loc qua mang giam, do luu gitr ting. Lép
dd duoc tao tr dung dich co néng do
2.0% -2.5% rat mong, bé mit khong
phang nén kho tao 16p bé mit & trén;
dung dich c6 ndng d6 tir 3.0% - 4.0%,
16p d& hinh thanh c6 bé mit phiang va
déng déu, thuan loi cho viéc tao 16p bé
mat; dung dich néng do 4.5% dén 6.5%
c6 d0 nhét 16n, nén kho khuéch téan dugc
vao trong nén polyester - 2 dé hinh thanh
16p d, 16p d& bi cong va kho tao 16p bé
mat. Do do, néng do CNH-20 khoang
3.5% s& duoc chon dé ché tao 16p dd.

Khao sat anh hwong cua vat liéu ché tao
lop do

Dung dich CNH-20 3.5%, ti 1€ ham
lugng phu gia ML-1/ML-2 la 0.03/1.
Dung dich dugc trai thanh 16p méng véi
chiéu day 0.3 mm 1én cac 16p d& khac
nhau (xellulozo, polyester - 1, polyester -
2, cotton) c6 chiéu day 0,4 mm va cho
bay hoi dung méi dén khé. Dich bia sau
khi 1én men phu c6 do duc ban dau 1a
280.0 (NTU) dugc loc qua mang & ap
suat 0.5 atm. Po ning suat loc cua céac
loai mang loc & 2 phut dau va 2 phut ké
tiép. Két qua thyc nghiém dugc dua ra &
bang 2.

Bang 2. Anh hwong cua vat liéu ché tao lop do

Ning suat | Do luu | Nang suat | Do luu | Nang suat | Do lvu | Ning suat | Do luu
loc gitr loc gitr loc gitr loc gitr
m2hh | (%) | mZhh | @) | dmZhh | @) | mEhh | (%)
Xenlulozo Polyester - 1 Polyeste - 2 Cotton
87.7 90.0 337.3 43.4 481.3 54.1 295.5 43.7
52.63 92.4 325.8 444 390.9 58.9 256.4 47.1

Vai tro ctia 16p d& nham lam ting do bén
co hoc ma khong can trd sy van chuyén
cta dich loc qua mang. Do d0, ning suit
loc va d6 bén co hoc 1 hai yéu td chinh
dé lya chon diéu kién ché tao 16p d&. Két
qua & bang 2 cho thiy, voi cing néng do
CNH-20 nhu nhau thi 16p d& 1a vat liéu
Polyeste - 2 ¢6 nang suét loc cao hon. PO
giam nang suét loc it hon va d6 luu giir
kha cao. Do vay vat liéu polyester - 2
duoc chon dé ché tao 16p do.
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Khdo sat anh hwong cia chiéu day 16p
do polyester-2

Dung dich CNH-20 3.5%, ti 1¢ phu gia
ML-1/ML-2 1a 0.03/1. Dung dich duogc
trai thanh 16p mong véi chiéu day 0.3
mm trén nén vat liéu polyester -2 véi
chiéu day 16p d& 0.2 mm, 0.4 mm, 0.5
mm va 0.6 mm sau dé cho bay hoi dung
mdi dén kho. Dich bia sau khi 1én men
phu ¢6 d6 duc ban dau 1a 280.0 (NTU)
duoc loc qua mang & ap suét 0.5 atm. Khi

tang chidu day 16p polyester-2 thi 16p d&



bén hon, ctng hon va do luu gitt ting
hon, tuy nhién ning suét loc giam rd rét.

Chiéu day cua 16p polyester - 2 1a 0.4mm

duoc chon dé ché tao l6p do. Két qua

thuc nghiém dugc dua ra ¢ bang 3

Bdng 3: Anh huéng cia chiéu day 16p d& polyester -2

Chiéu day 16p | Nang suitloc | D6 luu gitt men o .
N P . bac diém 16p do hinh thanh
do (mm) (Im™.h™) bia (%)
0.2 657.4 38.1 Mong, yéu
0.4 481.3 54.1 Bén, phang
0.5 230.4 69.6 Day, cing, mang tao ra bi cong
0.6 102.1 77.8 Day, ciing, mang tao ra bi cong
Ché tao I6p bé mat moi hoan toan, mang duoc rira sach bang

Khdo sat anh hwdng cia nong do
xenlulozo nitrat

Dung dich xenlulozo nitrat CNH-120
trong dung méi axeton dugc pha ché véi
néng do thay doi tr 6.5% dén 10.0%.
Dung dich dugc trai trén kinh chiéu day
khe thudc 0.3 mm va cho bay hoi dung

nudc cit va siy kho. Po nang suat loc va
dd duc cua dich bia sau khi loc qua mang
(dich bia ban dau c6 d6 duc 280.0 NTU),
qua trinh loc thyc hién & ap suat 0.5 atm.
Két qua thuc nghiém dugc dua ra ¢ bang
4,

Bang 4. Anh huéng ciia nong dé6 CNH-120 trong dung dich tao I6p bé mdt

Nong @6 | Ningsuat | Do luu giir Nong do . P . i
) Nang suat loc | D0 luu gilr
CNH-120 loc men bia CNH-120 1 .
1 (Lh™.m™) men bia(%)
(%) (Lh".m™) (%) (%)
6.5 - - 8.5 66.1 98.9
7.0 128.1 78.2 9.0 27.4 99.1
7.5 83.9 80.6 9.5 5.0 99.4
8.0 76.8 94.0 10.0 2.6 99.5

Tang ndong d6 CNH-120 thi nang suét loc
giam va do luu giir ting. Khi ting ndng
d6 16p bé mat tir 6.0% - 7.5% nhén thiy
mang mong va dé rach. Néu tang ndng do
dung dich tir 8.0% - 8.5% cho mang dep

va phang. Nong d6 dung dich ting tir
9.0% - 10.0% cho mang day va bi cong.
Lop bé mat ché tao duge c6 kha nang luu
gitr ndm men tét, o duc cua bia giam

manh. Tur két qua trén nhan thay nong do

19




CNH-120 duoc chon dé ché tao 16p hoat
dong 1a 8.5%.

Khao sat anh hwong cua ham luwong phu
gia trong dung dich tao 16p bé mdt

Dung dich CNH-120 trong dung moi
axeton néng do 8.5% duogc cho thém phu
gia ML-1 va ML-2 véi cac ham lugng

phu gia khac nhau. Trai dung dich trén
kinh phang voi chiéu day khe thudc
0.3mm va cho bay hoi dung moi trong 25
phut. Tién hanh qué trinh loc nhu trén,
két qua thuc nghiém duogc trinh bay &

bang 5.

Bdng 5: Anh hudng cia ti 1é phy gia ML-1/ML-2 trong dung dich tao 16p bé mat

Ham lugng . P Do luu Ham lugng . B b6 luu
Néng suat loc N Nang suat loc N
ML-1/ML-2 X 2 h'l) gitt men | ML-1/ML-2 a 2 h'l) gitr men
(%) o bia (%) (%) o bia (%)
0.00/1 10.2 87.2 0.04/1 88.5 97.5
0.01/1 32.6 93.5 0.05/1 93.7 77.5
0.02/1 45.7 97.0 0.06/1 117.6 50.1
0.03/1 66.1 98.9 0.07/1 - -

Viéc cho thém phu gia vao dung dich tao
16p bé mat 1am ting nang suat loc va kha
ning luyu gilt ndm men cia mang. Tuy
nhién, ham luong phu gia tdi da c6 thé sir
dung khoang ML-1/ML-2 la 0.02/1 —
0.04/1, khi tiép tyc ti 1¢ phu gia ML-
1/ML-2 thi d6 luu gir giam, dén gia tri
0.07/1 thi dung dich tao mang bt dau bi
tach pha. Ti 1¢ phu gia ML-1/ML-2 phu
hop dé tao mang 1a 0.03/1. Do do, ti 18
phu gia ML-1/ML-2 1a 0.03/1 dugc chon
dé ché tao 16p hoat dong.

Ché tao mang compozit

Tir cac két qua thuc nghiém vé 16p d& va
16p bé mit & trén, mang compozit duoc
ché tao trong diéu kién nhu sau: 16p dé
dugc lam tir dung dich CNH-20 néng do
3.5% véi ti 1€ phu gia ML-1/ML-2 la
0.03/1, chiéu day khe thudc 1a 0.3mm.
Sau khi sy kho 16p d&, trai dung dich
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16p bé mat 1én trén, cho bay hoi dung
moi hoan toan, rira sach mang bang nudc
cat va siy kho. Lop bé

mit duogc ché tao tir dung dich CNH-120
noéng 4o 8.5% voéi ti 1& phu gia ML-
1/ML-2 1a 0.03/1, chiéu day khe thuéc
0.3mm.

So sdanh tinh chat loc ciia mang composit
Vi cdc 16p do va I6p bé mat ché tao
riéng ré

Trong thi nghiém nay, mang compozit
duoc ché tao & cac diéu kién nhu da trinh
bay & trén. Tinh chéat tach ciia mang
compozit hinh thanh dugc so sanh véi
tinh chét cua cac 10p d& va 16p bé mit
ché tao riéng r& ¢ cung diéu kién. Két qua
thuc nghiém dugc dua ra & bang 6.



Bdng 6. So sanh tinh chat loc ciia mang composit véi I6p dé, 16p bé mdt

Loai mang Ning sut loc (I.Lm™?.h™) | D6 luu giit men bia (%) | Dic diém ciia mang
Lép d& 481.3 54.1 Phing, bén
L6p bé mit 66.1 98.9 Mong, yéu
Mang compozit 74.0 98.9 Phing, bén

Két qua thuc nghiém cho thiy, mang
compozit c6 kha ning luu gitr dwoc ndm
men tuong dwong so voi 16p bé mat ché
tao riéng, tuy nhién ning suit loc cia
mang compozit cao hon va do bén co hoc

tot hon nhiéu.

Mang loc duoc ché tao theo diéu kién
nhu trén, sau d6 ding mang ché tao dugc
do nang suét loc va do luu gitlr lién tyc ctr
sau 1 phuat lai do 1 lan. Két qua thu duoc
nhu bang 7.

Bang 7: So sanh do giam nang suat loc va do luu giit men bia cua mang ché tao

Lép hoat dong Mang compozit
Nang suat loc Do luu gilt men bia Ning suét loc Do luu gitr men bia
(.m2h?) (%) (.m2h?) (%)
66.1 98.9 74.0 98.9
49.1 99.3 69.7 99.2
324 99.6 64.2 99.4
24.3 99.7 62.1 99.5
17.5 99.8 60.3 99.6
11.2 99.8 58.8 99.7
6.8 99.8 56.2 99.7

Do giam ning sudt loc ciia mang
compozit tao ra tu 16p d& va lop hoat
dong trén c6 do luu gitr tuong duong so

vol 16p hoat dong riéng 1€, tuy nhién

(@) (b)

nang sudt loc cia mang compozit lai cao
hon va giam chdm hon so véi 16p hoat

dong riéng 1€.

(©)

Hinh anh chup SEM cua 16p d (a), 16p hoat dong bé mit riéng r& (b) va 16p bé mit cia
mang compozit ().
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4 KET LUAN

Ching t6i dd ché tao dugc mang
compozit tir xenlulozo nitrat c6 khbi
lugng phan tir khac nhau (CNH-20 va
CNH-120) trén nén cac vat liéu khac
nhau, trong d6 vat liéu polyester-2 cho
ning suit loc cao, mang phing, bén dep.
Lop d5 ché tao tir dung dich xenlulozo
nitrat CNH-20 nong d6 3.5% véi ti 1é phu
gia ML-1/ML-2 0.03/1 1a thich hop. Ldp
bé mit tao thanh tir dung dich xenlulozo
nitrat CNH-120 ndng d6 8.5% voi ti 18
phu gia ML-1/ML-2 la 0.03/1 va thoi
gian bay hoi dung méi khoang 25 — 35
phat cho két qua tach tot nhiat. Mang
compozit hinh thanh tir cac l6p do va 16p
bé mit ché tao trong diéu kién nhu trén
c¢6 kha nang luu giit duoc ndm men tt,
cO nang suét loc cao va do bén co hoc tdt.
Két qua kiém tra vi sinh cho thdy mang
c6 kha ning loai bo hau nhu toan bd
E.coli va lac khuén trong dich bia.

Loi cam on: Tdc gid cam on dé tai TN-
12-28 da giup tac gia hoan thanh bai bao
nay.
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