
Tgp chi phdn tich Hda, Ly vd Sinh hgc -

KHAO SAT MOT SO DiEU KIEN CHE TAG MANG VI LOC 

COMPOZIT HIEU NANG CAO 

Din tda sogn 5 - 7 - 2013 

Vu Qu jjuh Thuong, Bhi Duy Cam, Le Viet Kim Ba, Tran Thi Dung, 

Pham Thj Phuong, Ngo Hdng Anh Thu, D?ng Thj Hudng 

Tru&ng Dgi hgc Khog hgc Tu nhiin - Dgi hgc Qudc gia Hd Ngi 

SUMMARY 

INFLUENCE OF PREPARATION CONDITIONS 

OF COMPOSITE ULTRAFILTRATION MEMBRANE 

Composite membrane has been fabricated fi'Om 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. Infiuence 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 

I.GI61 THIEU 

Mang Ipc la mpt loai vat Heu dilng di 

tach vii dupc Ung dung rflng rai ttong 

nhieu linh vuc d qui mfl cflng nghiep nhu 

tach nudc ngpt tir nudc man, san xuit 

nudc sach va sieu sach, lpc bia rupu, 

nudc giai khat. san xuat thufle tiem dich 

ttuyen va vie xin •w...[l-5]. Hien nay, 

cac loai mang lpc thuong mai thudng 

dupc che tao tir vat lieu polyme, su dung 

ciing mpt loai vat lieu hoac mang 

compozit. So vdi mang lpc thdng thudng, 

mang compozit cd mdt sd uu diim vupt 

ttpi do cau tnic dSc biet ciia nd, gdm ldp 

dd va ldp hoat dpng dupc lam tu cac loai 

vat lieu khae nhau. Bang each thay dfli 

cac thdng sfl che tao, cd the tfli uu dupc 

cac tinh chat ciia timg ldp va do dd, lam 

tang kha nang tach cua mang [6-8]. 

Ngoai ra, so vdi mang lpc thupng, mang 

compozit cd dp bin ca hpe tdt han va cd 

kha nang tai sii dung nhiiu lin ban. 

Bai bao nay trinh bay mdt sfl kit qua 

nghien ciiu che tao mang Ipc compozit tfl 

xenlulo nitrat. Anh hudng cua cac ldp do 

khac nhau va dieu kien chi tao din tinh 
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chat cua ldp dd, ldp bi mat cua mang 

compozit dupe khao sat va danh gia qua 

kha nang lpc tach men bia ttong djch bia 

sau qua trinh len men phu. 

2. PHUONG P H A P NGHIEN CUtJ 

Mang compozit dupc lam tu xenlulozo 

nitrat (Trung Quoc, TLPT 120000 dalton, 

98 % va TLPT 20000 dalton 98%) tten 

nSn vat lieu xenlulo, polyester-1, 

polyester-2 va cotton. DS chi tao ldp da, 

hoa tan xenlulozo nittat va phu gia ttong 

dung mfli acetone thu dupc dung djch 

dflng nhat, ttai dung djch thanh mflt ldp 

mdng fren cac vat lieu nen khac nhau vdi 

chieu day xae djnh, sau do cho bay hai 

dung mfli. Ldp boat ddng dupc che tao 

bang each trai dung djch xenlulozo nittat 

va phu gia ttong dung mfli axeton len ldp 

dp, sau dd cho bay hpi dung mdi, rua 

sach mang va siy khd. Cac dieu kien tao 

mang dupc khao sat bao gflm cac thflng 

sd che tao cho lop do va ldp be mat (dac 

tinh vat lieu nin, ndng dp polyme, chieu 

day ldp dung djch, thanh phan phu gia 

w. . . ) . Tinh chat tach cua mang dupc 

danh gia qua dp ttong ciia djch Ipc thu 

dupc (djch lpc bia sau qua ttinh men phu) 

va nang suat lpc ciia mang tai ap suat xac 

djnh. 

3. KET QUA VA T H A O L U A N 

Che tao l&p SB 

Khdo sdt dnh hu&ng cua ndng dp 

xenlulozo nitrat 

Dung djch xenlulpzo nittat (Trung Qudc, 

TLPT 20000 dalton 98%, ky hieu CNH-

20) hda tan frong dung mfli axeton dupc 

pha che vdi nflng dp ciia xenlulozo nittat 

thay dfli tu 2.0% den 6.5% vdi ti le ham 

lupng phu gia ML-l/ML-2 la 0.03/1. 

Dung djch dupc ttai thanh ldp mdng vdi 

chieu day 0.3 mm len nen polyeste - 2 

(vat lieu nen polyester - 2 cd chieu day 

0,4 mm), va cho bay hoi dung mfli den 

khfl. Djch bia sau khi len men phu cd dp 

due ban diu la 280.0 (NTU) duac lpc 

qua mang d ap suat 0.5 atm. Ket qua thuc 

ngliiem dupc dua ra d bang 1 

Bdng I: Anh hu&ng cua ndng do xenlulozo nitrat trong dung dich tgo l&p da 

Ndng dfl 

CNH-20 

(%) 
2.0 

2.5 

3.0 

3.5 

4.0 

Nang suat lpc 

(l.m-'.h-') 

945.9 

845.5 

641.7 

481.3 

269.0 

Dp luu gifl 

men bia 

(%) 
21.1 

25.2 

43.1 

54.1 

59.0 

Ndng dp 

CNH-20 

(%) 
4.5 

5.0 

5.5 

6.0 

6.5 

Nang suat lpc 

(l.m-'.h-') 

180.2 

125.3 

93.5 

70.1 

60.2 

Dp luu gifl 

men bia 

(%) 
61.5 

67.3 

70.4 

73.9 

76.2 
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Kit qua trpng bang 1 cho thiy, khi tang 

ham lupng xenlulozo nittat thi nang suat 

lpc qua mang giam, dp luu gitt tang. Lop 

do dupc tao tu dung dich cd nflng dp 

2.0% -2.5% rit mong, be mat khflng 

phing nen khd tao ldp be mat d tten; 

dung djch cfl nflng dp tu 3.0% - 4.0%, 

ldp do hinh thanh cd bl mat phing va 

dong diu, thuan lpi cho viec tao ldp be 

mat; dung djch ndng dp 4.5% den 6.5% 

cd dp nhdt ldn, nen khd khuech tan dupc 

vao trong nen polyester - 2 de hinh thanh 

ldp dd, ldp da bj cong va khd tao Idp be 

mat. Do dd, ndng dp CNH-20 khoang 

3.5% se dupc chpn de chi tao ldp dd. 

Khdo sdt dnh hu&ng cua vgt lieu chi tgo 

l&p da 

Dung djch CNH-20 3.5%, ti le ham 

lupng phu gia ML-l/ML-2 la 0.03/1. 

Dung djch dupc ttai thanh ldp mdng vdi 

chilu day 0.3 mm len cac ldp dd khac 

nhau (xellulozo, polyester - 1 , polyester -

2, cotton) cd chieu day 0,4 mm va cho 

bay hoi dung mfli den khfl. Dich bia sau 

khi len men phu cd dp due ban diu la 

280.0 (NTU) dupc Ipc qua mang d ap 

suit 0.5 atm. Do nang suat lpc cua cac 

loai mang lpc d 2 phiit dau va 2 phut ke 

tiep. Kit qua thuc nghiem dupc dua ra d 

bang 2. 

Bdng 2. Anh hu&ng ciia vdt lieu che tgo l&p da 

Nang suat 

lpc 

(l.m-'.h"') 

Dp luu 

gifl 

(%) 
Xenlulpzo 

87.7 

52.63 

90.0 

92.4 

NSng suat 

lpc 

(l.m-'.h-') 

Dp luu 

giu 

(%) 
Polyester -1 

337.3 

325.8 

43.4 

44.4 

Nang suat 

lpc 

(l.m-'.h-') 

Dp luu 

gitt 

(%) 
Polyeste - 2 

481.3 

390.9 

54.1 

58.9 

Nang suat 

lpc 

(l.m-lh-') 

Dp luu 

giu 

(%) 
Cotton 

295.5 

256.4 

43.7 

47.1 

Vai tro cua ldp dd nham lam tang dp bin 

CO hpc ma khdng can ttd su van chuyen 

ciia dich lpc qua mang. Do dd, nang suat 

lpc va dp ben cp hpc la hai yiu to chinh 

de lira chpn dieu kien che tao ldp dd. Kit 

qua d bang 2 cho thay, vdi cung nflng dp 

CNH-20 nhu nhau thi ldp dd la vat lieu 

Polyeste - 2 cd nang suit lpc cao hon. Dp 

giam nang suit lpc it ban va dp luu giu 

kha cac. Do vay vat lieu polyester - 2 

dupc chpn de che tao ldp dd. 

Khdo sdt dnh hu&ng ciia chiiu ddy lap 

dg polyester-2 

Dung djch CNH-20 3.5%, ti le phu gia 

ML-l/ML-2 la 0.03/1. Dung djch duoc 

trai thanh ldp mdng vdi chieu day 0.3 

mm trSn nen v|t lieu polyester -2 vdi 

chiiu day ldp dd 0.2 mm, 0.4 mm, 0.5 

mm va 0.6 mm sau dd cho bay hoi dung 

mdi den khfl. Djch bia sau khi len men 

phu cd dp due ban dau la 280.0 (NTU) 

dupc lpc qua mang d ap suit 0.5 atm. Khi 

tang chieu day ldp polyester-2 thi ldp dd 



ben ban, ciing han va dp luu gitt tang 

hem, tuy nhien nang suat lpc giam ro ret. 

Chieu day cua Idp polyester - 2 la 0.4mm 

dupc chpn de che tao ldp dd. Ket qua 

thuc nghiSm dupc dua ra d bang 3 

Bdng 3: Anh hu&ng cua chiiu ddy l&p da polyester -2 

Chieu day ldp 

da (mm) 

0.2 

0.4 

0.5 

0.6 

Nang suat lpc 

(l.m"'.h-') 

657.4 

481.3 

230.4 

102.1 

Dp luu giu men 

bia(%) 

38.1 

54.1 

69.6 

77.8 

Dac diem ldp da hinh thanh 

Mdng, ydu 

Ben, phang 

Day, Cling, mang tao ra bj cong 

Day, Cling, mang tao ra bj cong 

Che tao ldp be mat 

Khdo sdt dnh hudng cua n6ng do 

xenlulozo nitrat 

Dung dich xenlulozo nitrat CNH-120 

trong dung moi axeton dirpc pha che vdi 

nong dp thay ddi tir 6.5% den 10.0%. 

Dung dich dupc trai tren kinh chieu day 

khe thudc 0.3 mm va cho bay hoi dung 

moi hoan toan, raang dupc rua sach bang 

nudc cat va say khd. Do nang suat lpc va 

do due cua dich bia sau khi lpc qua mang 

(dich bia ban dau cd dp due 280.0 NTU), 

qua trinh lpc thuc hien d ap suat 0.5 atm. 

Ket qua thuc nghiem duoc dua ra d bang 

4. 

Bdng 4. Anh huang cua n6ng do CNH-120 trong dung dich tgo lop be mat 

Nflng dp 

CNH-120 

(%) 
6.5 

7.0 

7.5 

8.0 

Nang suat 

lpc 

(l.h-'.m-^) 

128.1 

83.9 

76.8 

Dp luu giu 

men bia 

(%) 

78.2 

80.6 

94.0 

Nflng dp 

CNH-120 

(%) 
8.5 

9.0 

9.5 

10.0 

Nang suat lpc 

(l.h-'.m"') 

66.1 

27.4 

5.0 

2.6 

Dp luu gifl 

men bia(%) 

98.9 

99.1 

99.4 

99.5 

Tang nflng dp CNH-120 thi nang suat lpc 

giam va dfl luu gifl tang. Khi tang nong 

dp Idrp bl mat tu 6.0% - 7.5% nhan thiy 

mang mdng va dl rach. Neu tang nflng dfl 

dung djch tfl 8.0% - 8.5% cho mang dep 

va phang. Nflng dp dung djch tang ttr 

9.0% - 10.0% cho mang day va bj cong. 

Ldp be mat che tao dupc cd kha nang luu 

giu nam men tdt, dp due ciia bia giam 

manh. Tir ket qua tren nhan thiy ndng dp 
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CNH-120 dupc chpn dl chl tao ldp hpat 

dpng la 8.5%. 

Khdo sdt dnh hu&ng cua hdm lugng phu 

gia trong dung dich tgo l&p bi mat 

Dung djch CNH-120 ttong dung mfli 

axeton ndng dp 8.5% dupc cho them phu 

gia ML-1 va ML-2 vdi cac ham lupng 

Bdng 5: Anh hu&ng cua ti liphu gia ML-

phu gia khac nhau. Trai dung djch tten 

kinh phang vdi chieu day khe thudc 

0.3mm va cho bay hoi dung mdi frong 25 

phiit. Tien hanh qua ttmh lpc nhu tten, 

kit qua thuc nghiem dupe frinh bay d 

bang 5. 

l/ML-2 trong dung dich tgo ldp bi mat 

Ham luang 

ML-l/ML-2 

(%) 
0.00/1 

O.OI/I 

0.02/1 

0.03/1 

Nang suat lpc 

(l.m-'.h-') 

10.2 

32.6 

45.7 

66.1 

Dp luu 

gitt men 

bia (%) 

87.2 

93.5 

97.0 

98.9 

Ham lupng 

ML-l/ML-2 

(%) 
0.04/1 

0.05/1 

0.06/1 

0.07/1 

Nang suat lpc 

( I m ^ b ' ) 

88.5 

93.7 

117.6 

Dfl luu 

gifl men 

bia (%) 

97.5 

77.5 

50.1 

-

Viec cho them phu gia vao dung djch tao 

ldp be mat lam tang nang suat lpc va kha 

nang luu gifl nam men cua mang. Tuy 

nhien, ham luong phu gia tfli da cd thi su­

dung khoang ML-l/ML-2 la 0.02/1 -

0.04/1, khi tiip tuc ti le phu gia ML-

l/ML-2 thi dp luu giu giam, den gia tri 

0.07/1 thi dung dich tao mang bit dau bj 

tach pha. Ti le phu gia ML-l/ML-2 phil 

hpp dl tap mang la 0.03/1. Do dd, ti le 

phu gia ML-l/ML-2 la 0.03/1 dupc chpn 

de che tao ldp hoat ddng. 

Che tgo mang compozit 

Tu cac ket qua thuc nghiem vl ldp dd va 

ldp be mat d tten, mang compozit dupc 

che tao frong dieu kien nhu sau: ldp dl 

dupc lam ttr dung djch CNH-20 nflng dp 

3.5% vdi ti le phu gia ML-l/ML-2 la 

0.03/1, chieu day khe thudc la 0.3mm. 

Sau khi sa> khd ldp dd, frai dung djch 

ldp be mat len tten, cho bay hpi dung 

mdi hoan toan, nia sach mang bang nudc 

cat va siy khd. Ldp be 

mat dupc che tao tu dung djch CNH-120 

ndng dp 8.5%i vdi ti le phu gia ML-

l/ML-2 la 0.03/1, chilu day khe thudc 

0.3mm. 

So sdnh tinh chdt lgc cua mdng composit 

vol cdc l&p da vd l&p bi mat chi tgo 

riing re 

Trong thi nghiem nay, mang compozit 

dupc che tao d cac diiu kien nhu da ttmh 

bay d tten. Tinh chit tach cua mang 

compozit hinh thanh dupc so sanh vdi 

tinh chat cua cac Idp dd va Idp bl mat 

che tao rieng re d cimg diiu kien. Kit qua 

thirc nghiem dupc dua ra d bang 6. 
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Bdng 6. So sdnh tinh chdt lgc cua mdng composit vai lop da, ldp be mat 

Loai mang 

Ldp do 

Ldp be mat 

Mang compozit 

Nang suat lpc (l.m"'.h"') 

481.3 

66.1 

74.0 

Dp luu giu men bia (%) 

54.1 

98.9 

98.9 

Dac diem ciia mang 

Phang, ben 

Mong, yeu 

Phang, ben 

Ket qua thuc nghiem cho thay, mang Mang lpc dupc che tao theo dieu kien 

compozit cd kha nang lmi gift dupc nam 

men tuong duong so vdi ldp be mat che 

tao rieng, tuy nhien nang suat lpc cua 

mang compozit cao hon va dp ben co hpc 

tot hon nhieu. 

nhu tren, sau do dimg raang che tao dupc 

do nang suat lpc va dp lim giiJ lien tuc cu 

sau 1 phut lai do 1 lan. Ket qua thu dupc 

nhu bang 7. 

Bdng 7: So sdnh do gidm ndng sudt loc vd do luu gOe men bia cua mdng che tgo 

Ldp hoat ddng 

Nang suat lpc 
(l.m-^h'') 

66.1 

49.1 

32.4 

24.3 

17.5 

11.2 

6.8 

Dp luu giii men bia 
(%) 
98.9 

99.3 

99.6 

99.7 

99.8 

99.8 

99.8 

Mang compozit 

Nang suat lpc 
(l.m'-.h-') 

74.0 

69.7 

64.2 

62.1 

60.3 

58.8 

56.2 

E)6 luu giii men bia 
(%) 
98.9 

99.2 

99.4 

99.5 

99.6 

99.7 

99.7 

Dp giam nang suat Ipc cua raang 

compozit tao ra tu ldp dd va ldp hoat 

dpng tren cd dp lmi giu tuong duong so 

vdi ldp ho^t dpng rieng le, tuy nhien 

nang suat lpc ciia mang compozit lai cao 

hon va giara chara hon so vdi ldp hoat 

dpng rieng le. 

(c) 

Hinh anh chup SEM cua ldp do (a), ldp hoat ddng bi mat rieng re (b) va Idp be mat cua 

mang compozit (c). 

21 



4.KETLUAN 

Chiing tdi da che tao dupc mang 

compozit tu xenlulozo nittat cd khdi 

lupng phan hi khac nhau (CNH-20 va 

CNH-120) tten nen cac vat lieu khac 

nhau, ttong dd vat lieu polyester-2 cho 

nang suat lpc cao, mang phang, ben dep. 

Ldp dd chi tap tit dtmg dich xenlulozo 

nittat CNH-20 ndng dp 3.5% vdi ti le phu 

gia ML-l/ML-2 0.03/1 la thich hpp. Ldp 

be mat tao thanh tu dung djch xenlulozo 

nittat CNH-120 ndng dp 8.5% vdi ti le 

phu gia ML-l/ML-2 la 0.03/1 va thdi 

gian bay hoi dung mdi khoang 25 - 35 

phut cho ket qua tach tdt nhat. Mang 

compozit hinh thanh tir cac ldp do va ldp 

be mat che tao ttong dieu kien nhu tten 

cd kha nang luu giu dupc nam men tdt, 

cd nang suat lpc cao va dp ben co hpc tflt. 

Ket qua kiem tta vi sinh cho thiy mang 

cd kha nang loai bd hau nhu toan bd 

E.coli va lac khuan trong djch bia. 

L&i cdm an: Tdc gid cdm cm di tdi TN-

12-28 da gitip tdc gid hodn thdnh bdi bdo 

ndy. 
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