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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

Ming loc 1a mét loai vét lidu ding dé
tach va duge img dung rdng rdi trong
nhi€u linh vize & qui mé cdng nghiép nhu
tach nudc ngot tit nwéc min, san xudt
nwde sach va siéu sach, lec bia rrom,
nuéc gidi khat. sin xuét thudc tiém dich
truyén va vic xin vv...[1-5]. Hién nay,
cic loai mang loc thuong mai thuong
duoc ché tao tir vat ligu polyme, sit dung
cung mét loai vat liéu hoic ming
compozit. So véi mang loc théng thudmg,
mang compozit ¢6 mét s6 vu didm vuot
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i do cdu trac dic biét cia n6, gbm lop
do va 16p hoat ddng duge lam tir cac loai
vét lidu khac nhau. Bing cach thay déi
céc thong s6 ché tao, co thé t6i un dugc
céc tinh chét cia timg 16p va do do, lam
tdng kha ndng tdch cha méang [6-8].
Ngoai ra, so vdi mang loc thudng, mang
compozit ¢ 46 bén co hoc tét hon va cb
kha niing tai sir dung ohiéu 13n hen.

Bai bdo nay trinh bay mdt sb két qua
nghién ciru ché tao mang loc compoxzit tir
xenlulo nitrat. Anh hwong coa cic 16p d6
khéc nhau va diéu kién ché tzo dén tinh



chit ciia 16p do, lop bé mat cia mang
compozit duge khio st va dénh gia qua
kh2 nang loc téch men bia trong dich bia
sau qua trinh 1€n men phu.

2. PHUONG PHAP NGHIEN CUU
Ming compozit duoc lam tir xenlulozo
nitrat (Trung Quéc, TLPT 120000 dalton,
98 % va TLPT 20000 dalton 98%) trén
nén Vit litu xenlulo, polyester-1,
polyester-2 va cotton. D& ché tao lép da.
hoi tan xenlulozo nitrat v phy gia trong
dung méi acetone thu duoc dung dich
ddng nhét, wai dung dich thanh mét 16p
moéng trén cac vit lidu nén khdc nhau véi
chiéu day xac dinh, sau dé cho bay hoi
dung mdi. Lép hoat déng duoc ché a0
bi:ing cach trai dung dich xenlulozo nitrat
va phu gia trong dung mdi axeton 1&n Iép
do, sau d6 cho bay hoi dung moi, rira
sach mang va séy kho. Cac didu kién tao
mang duge khio sat bao gdm cac thong
sb ché tao cho 16p da va idp b2 mat (dic
tinh vit lidu nén, ndng d6 polyme, chiéu
day 16p dung dich, thanh phin phu gia

vv...). Tinh chit tach cia mang duoc
danh gid qua d§ trong cia dich loc thu
duge (dich loc bia sau qua trinh men phu)
va nang sudt loc ciia mang tai ap suit xac
dinh.

3.KET QUA VA THAO LUAN

Ché tao lp a5

Khio sét anh huong cua ndng dé
xenlulozo nitrat

Dung dich xenlulozo nitrat (Trung Quéc,
TLPT 20000 dalton 98%, ky hiéu CNH-
20) héa tan trong dung mdi axeton duge
pha ché véi ndng do ciia xenlulozo mitrat
thay ddi tir 2.0% dén 6.5% vdi ti 1¢ ham
hrong phu gia ML-I/ML-2 1a 0.03/1.
Dung dich dwoe trai thanh 16p mong voi
chiéu day 0.3 mm Ién nén polyeste - 2
(vit liéu nén polyester — 2 co chidu day
0,4 mm), va cho bay hoi dung méi dén
khé. Dich bia sau khi 1én men phu c6 46
duc ban ddu 1a 280.0 (NTU) duge loc
qua mang & ap sudt 0.5 atm. Két qua thue
nghiém duge dwara & bang 1

Bang 1. Anh hwong ciia rong dé xenlulozo nitrat trong dung dich tao Iop dor

Nang 46 - . 56 hru git Nong d6 _ B Do hru gitr
Ning suat loc _ Ning suvét lec X

CNH-20 (l,m'l.h") men bia CNH-20 (l.m'z.h") men bia
(%) (%) (%) (%)
2.0 945.9 211 4.5 180.2 61.5
2.5 8455 252 5.0 125.3 67.3
3.0 641.7 43.1 55 93.5 70.4
35 4813 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 I cho théy, khi ting
ham lwong xenlulozo nitrat thi néng subt
loc qua méng giam, 6 luu gilk tang. Lép
d5 dwoc tao tir dung dich c6 ndng 0
2.0% -2.5% rét mong, bé mit khong
phing nén khé tao lop bé mit & trén;
dung dich c6 nbng 46 tir 3.0% - 4.0%,
16p 45 hinh thanh c6 bé mat phing va
ddng dbu, thuan loi cho viée tao 16p bé
mit; dung dich néng dd 4.5% dén 6.5%
¢6 d& nhét 16m, nén khé khuéeh tan duge
vio trong néa polyester - 2 dé hinh thinh
16p 43, 16p d0 bi cong va kho tao 16p bé
mat. Do d6, néng d6 CNH-20 khoang
3.5% sé dugc chon dé ché tao 1op do.

Khdo sdt dnh lurdng ciia vt liéu ché tao
lop do

Dung dich CNH-20 3.5%, ti 18 ham
lugng phu gia ML-1/ML-2 la 0.03/1.
Dung dich duoc trai théanh 16p méng véi
chiéu day 0.3 mm 1én cic lép d& kbac
nhau (xellulozo, polyester - 1, polyester -
2, cotton) cb chidu day 0,4 mm va cho
bay hoi dung méi dén kha. Dich bia sau
khi 1én men phy ¢6 d6 duc ban din Ia
280.0 (NTU) dugc loc qua mang & ap
sudt 0.5 atm. Do nang suét loc cia céc
loai mang loc & 2 phut du va 2 phi ké
tiép. Két qua thye nghiém duge duara &
bang 2.

Bang 2. Anh hwdng ciia vdt liéu ché tao 16p do

Nizng suat | D¢ lwru | Nang suat | D6 luu | Nang sudt | D3 luu | Néng suat | D6 i
loc gitr loc giit Toc git loc gift
(m2rYy | @) | amirYy | @) | amZpY) | (%) | dmZhh) | (%)
Xenlulozo Polyester - 1 Polyeste - 2 Cotlon
87.7 90.0 3373 434 481.3 54.1 295.5 43.7
52.63 92.4 3258 44.4 3%0.9 589 256.4 471

Vai trd cla 16p 46 nhim lim tang db bén
co hoc ma khéng can tré sy van chuyén
cia dich loc qua méang. Do dé, nang sudt
loc va 48 bén co hoc 1a hai yéu td chinh
dé lra chon diéu kién ché tao 16p d5. Két
qua & bang 2 cho thiy, vdi cing néng do
CNH-20 nhu nhau thi lép d& la vat liéu
Polyeste - 2 ¢d nang suét loc cao hon. Do
giim ning suét loc it hon va d hrm giit
khéd cao. Do vay vit liéu polyester - 2
duge chon dé ché tao 1op do.
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Khdo sdt dnh huong cia chiéu day lop
dé polyester-2

Dung dich CNH-20 3.5%, ti 1& phu gia
ML-1/ML-2 la 0.03/1. Dung dich duge
trai thinh 16p méng véi chiéu day 0.3
mm trén nén vét lidu polyester -2 véi
chitu day 16p d3 0.2 mm, 0.4 mm, 0.5
mm vi 0.6 mm sau do cho bay hoi dung
méi dén kho. Dich bia sau khi lén men
phu c6 d6 duc ban diu 12 280.0 (NTU)
duoc loc qua mang & &p suft 0.5 atm. Khi
tang chiéu day 16p polyester-2 thi 16p 4



bén hom, cimg hon va ¢6 hu giit ting
homn, tuy nhién nang suét loc giam 3 rét.
Chiéu day cua 16p polyester - 2 12 0.4mm

duge chon dé ché tao lop do. Két qui
thue nghiém duge dua ra & bang 3

Bang 3: Anh hudmg cua chiéu day Iop do polyester -2

Chi@:u diylép | Ning iléf]loc Do lu"u gitr men Dic diém 16p d hin thanh
d& (mm) (Im™h™) bia (%)
0.2 657.4 381 Mong, yéu
0.4 4813 54.1 - Bén, phing
0.5 230.4 69.6 Day, ciung, mang tao ra bi cong
0.6 102.1 77.8 Day, cimg, mang tao ra bi cong
Ché tao lop bé mgt mdi hoan toan, mang dirgc rira sach bing

Khdo sdt dnh hucng cua néng dé
xenlulozo nitrar

Dung dich xenlulozo nitrat CNH-120
trong dung mdi axeton dwoc pha ché véi
ndng d¢ thay dbi tr 6.5% dén 10.0%.
Dung dich dugc trai trén kinh chiéu day
khe thuée 0.3 mm va cho bay hoi dung

nude cat va say khé. Do nang suat loc va
&6 duc ciia dich bia sau khi loc qua mang
(dich bia ban ddu c6 dé duc 280.0 NTU),
qua trinh loc thuc hién & ap sult 0.5 atm.
Két qua thue nghiém duge dua ra & bang
4.

Bang 4. Anh hieong cua no"ng @6 CNH-120 trong dung dich tao iop bé mdt

Néng d6 | Nangsuit | PO hrugir | Nong dé N . R
N Ning suét loc | D6 luu gitr
CNH-120 igc men bia CNEI-120 42 R
1 (Lh".m™) men bia(%)
(%) (Lh".m™) (%) (%)
6.5 85 66.1 98.9
7.0 128.1 78.2 9.0 27.4 99.1
7.3 83.9 80.6 9.5 5.0 99.4
8.0 76.8 94.0 10.0 26 99.5

Tang nf‘mg d6 CNH-120 thi ning sudit loc
giam va d6 hwu giir ting. Khi ting ndng
do 16p bé mat tir 6.0% - 7.5% nhan thiy
mang mong vi d& rach. Néu ting ndng d6
dung dich tir 8.0% - 8.5% cho mang dep

va phang. Néng d6 dung dich tang tir
9.0% - 10.0% cho méng day va bi cong.
Lép bé mit ché tao dugc co kha nang luu
gift ném men 31, 3 duc cha bia giam
manh. Tir két qua trén nhan thiy néng do
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CNH-120 duge chon dé ché tao 16p hoat
ddng 1a 8.5%.

Khao sdt anh hudng cua ham liegng phu
gia trong dung dich tao 16p bé mat

Dung dich CNH-120 trong dung méi
axeton ndng dé 8.5% duoc cho thém phu
gia ML-1 va ML-2 v@i c¢ic ham luong

phu gia khdc nhau. Trii dung dich trén
kinh phéng v6i chiéu day khe thuéc
0.3mm va cho bay hoi dung méi trong 25
pht. Tién hanh qua trinh loc nhir trén,
két qua thuc nghiém dugc trinh bay ¢
bang 5.

Bdng 5: Anh hiromg ciia 1 1¢ phu gia ML-1/ML-2 trong dung dich tao i6p bé mar

Ham luong . Do lru Ham luong . . Bé lnu
. Ning suat loc . Niang suat loc .
ML-1/ML-2 Ly gitt men | ML-1/ML-2 a m h") gilt men
(%) (L™ bia (%) (%) A bia (%)
0.00/1 10.2 872 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 0.0711 -

Vigc cho thém phu gia vao dung dich tao
16p bé mat 1am tang nang suét loc va kha
nang hru giit nim men cia mang. Tuy
nhién, ham luong phu gia téi da c6 thé s
dung khoang ML-I/ML-2 1a 0.02/1 -
0.04/1, khi tiép tuc ti 1& phu gia ML-
I/ML-2 thi d§ hru giir giam, dén gia i
0.07/1 thi dung dich tao mang bét ddu bj
tach pha. Ti ¢ phu gia ML-1/ML-2 phi
hop d2 tao mang 13 6.03/1. Do 46, ti &
phu gia ML-I/ML-2 1 0.03/1 dugc chon
dé ché tao 16p hoat dong.

Ché tao ming compozit

Tir céc két qua thuc nghiém v& 16p d& va
16p bé mit & trén, mang compozit duge
ché tao trong diéu kién nhw sau: lop &
dugce lam tir dung dick CNH-20 néng dd
3.5% véi ti 1& phu gia ML-1/ML-2 la
0.03/1, chiéu day khe thuée 14 0.3mm.
Sau khi s&y khd 16p d9, trai dung dich
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lép bé mit 1én trén, cho bay hoi dung
moi hoan toan, rira sach mang bz:mg nuée
cht va sdy kho. Lép bé

mit duge ché tao tr dung dich CNH-120
ndng 46 8.5% véi i 1& phu gia ML-
I/ML-2 12 0.03/1, chiéu day khe thwéc
0.3mm.

So sdnh tinh chdt loc ciia mang composit
voi cdc I6p d5 va 16p bé mét ché tao
riéngré

Trong thi nghidm nady, mang compozit
dugc ché tao & cac didu kién nhu dd trinh
bay & trén. Tinh chit tach ciia ming
compozit hinh thanh duge so sanh véi
tinh chét cua cac I6p & va I6p b mat
ché tao rigng r& & cling diéu kign. Két qua
the nghiém duoc dua ra & bang 6.



Bang 6. So sénh tinh chét loc cia mang composit véi 1op ds, 1op bé mat

Loai mang Nang sudt loc (.Lm~.h™) | D hru giir men bia (%) | Pac diém cua mang
Lép d& 4813 54.1 Phang, bén
Lép bé mat 66.1 98.9 Mong, yéu
Méng compozit 74.0 98.9 Phang, bén

Két qua thuc nghiém cho thdy, mang
compozit c¢6 kha nang luu giit duge ndm
men tuong duong so véi I6p bé mit ché
tao riéng, tuy nhién ning suét loc cua
mang compozit cao hon va dé bén co hoc
16t hon nhiéu,

Mang loc duge ché tao theo diéu kién
nhu trén, sau d6 ding mang ché tao dugc
do nang suét loc va dé hru giit lién tuc cir
sau 1 phit lai do 1 14n. Két qua thu duoc
nhu bang 7.

Beng 7: So sdnh d6 giam néng sudt loc va dé heu giit men bia ciia mang ché tgo

Lép hoat déng Mang compozit
Nang suat loc D6 luu gitt men bia Nang suat loc DG hru giir men bia
(Lm™h"y (%) (Lm™h™) (%)
66.1 98.9 74.0 98.9
49.1 99.3 69.7 992
324 99.6 64.2 99.4
243 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

D6 giam ndng sudt loc cia mang
compozit tao ra tir 16p d& va lop hoat
dong trén c6 d6 lwu gifr tuong duong so

v6i l6p hoat dong riéng 1€, tuy nhién

nang sudt loc cua mang compozit lai cao
hon va giam chdm hon so véi 16p hoat
dong riéng le.

)
Hinh anh chup SEM ciia I6p d& (a), 16p hoat dong bé mit riéng ré (b) va 16p bé mit cia
mang compozit (c).
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4KET LUAN

Ching i da ché tao duoc mang
compozit tir xenlulozo nitrat cé Kkhéi
luong phén tr khic nhau (CNH-20 vi
CNH-120) trén nén cic vt liéu khac
nhau, trong d6 vat liéu polyester-2 cho
ning sudt loc cao, mang pht:mg, bén dep.
Lép G5 ché tao tir dung dich xenlulozo
nitrat CNH-20 nbng dd 3.5% véi ti 1€ phu
gia ML-1/ML-2 0.03/1 1a thich hop. Lop
bé mat tao thanh tr dung dich xenlulozo
nitrat CNH-120 ndng d6 8.5% vai ti 1&
phu gia ML-I/ML-2 1a 0.03/1 va thei
gian bay hoi dung méi khoang 25 — 35
phit ¢ho két qua tach tde nhit. Mang
compozit hinh thanh tir cdc lop do va lop
bé mit ché tao trong didu kién nhir trén
c6 kha ning hru giir dge ndm men tét,
¢6 ning suat loc cao va db bén co hoc tét.
Két qua kiém tra vi sinh cho théy mang
c6 khd nang loai bo hiu nhu toin bé
E.coli va lac khuan trong dich bia.

Ldi cam on: Tde gid cam on dé 1ai TN-
12-28 da gidip tdc gia hodn thanh bai bdo
nay.
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