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FU- Mo - B R S AL AT Rk (ST FR MMNO )M B A
NEBREWANSERANERAN"- FREK
ZEAANELE, XEE FEELRM mMAH
HEMAEZWIBEZ2 B THERSE X
BRTHRENIANE HENAEETEEL
WHERE WKE GRS MEER T EEN
R FER TSR RNER, R
A ERAE ARG MMNO HE%B
FBoHERE HNEAEZER M EYBEERE LF
BEHURBRAEEHES T BHEGHRE, S
BERR AT 4 ZHE B Cellophane 1T HOEE .

1 I8

B 6 % A
- THEHEE Sigma AFHRE, FHES
FE(DP) ~ 1000, 8 >99% .

MMNO M H AR m B Tk kX &t 8K,
FRER K S0 w%, RAELSHIEFILEKE
13.3wi% & .

1.2 BH&E

1.2.1 «-HFHEEBHE HHEFRRANKE
EHE FIOCRET . ASKE 133 w2l
MMNO A 5 - HERB S BT FH, B K
15 wt % £F 2k 35 1l B0 5 4 J5 48 3 1 B o R %1 D0 1)
EEGNEBR L AR TERYE A%
FEBE—-EBRAKBSTRSIER, SREEN
120m AGMBERYEE; BEKERLHE, &
ETHRS8THER.

1.2.2 BMRAEEEHE EBMHRIHAREH&
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BRARERE, BES « #EXEHEFR, B
FKBEEES T &R L ER (BB %/
AM=15w/85wt) HEBTIER(ZBEESEN
VIR NBEESYBRES SHYERES,
BERXBRE: RGN IS EEPEBRLE . A
BEETESYEBER Uh BRAASTRE
TH# 24 h( FHRBE 80C), BRBEELH 30 um
R ARG A RN
1.3 BEEREFH
1.3.1 MmN E TAEEMRMBERE (),
B R MR () S HE AG-2000 H fE Mk 4 43 B)
WE HERTHN 60 mmx 6 mm(§ x F), frisk
%7 100 mm/min. WX B N 24T, MR E K
45% .
1.3.2 RMEEMNE HEXBMYEAME
AHIZAREFH S-3200 Wi TR MEERIE . HF
BRARBLHRE VIR IT e .
1.3.3 BHBREEREBERNTE BT
RBME R BXEARESARE L, %
AAREHEED  FRIBEEER 16 em’ . B EMER
ERHEREE . RENL05C . HEAEREER
EEEBREMO.1wind MEFEA (D TR67000)
TP S RS T BE L R, RN R
HBER L R, S E M 0.1 MPa $/3.0 MPa.
WA 8 % T B AR 4 5 (3 B ) P 5 ot A O A kAR
WHEGEAR O (DR nEEOKREH
Shimadzu # UV-260 % #h-7] ROt 43 6 )6 B+ W
B 2EEhAXO)HE.
BB RAR(Q) = B (1 )
T BREE x e
(1)

BE% - (1 -%%%)x 100(% ) (2)

Fig.1 Schematic diagram of liquid permeation apparatus
1) Feed tank; 2) Feed pump; 3} Buffer tank; 4) Exit valve; 5)
Permeation cell; 6) Membrane; 7) Permeate
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MELHNOSHERNBREN, FRT%
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m[lﬁ.l?} .

Cel!u—OH
CHy! €
/4

N
Cellu—OH + O _ Q

Fig.2 The mechanism of MMNO dissolving cellulose
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MMNO B S B 172C. €38 F,MMNO % 5
CRE, AEER AR, BHEEBRSTH
TR o-H %R RA A LSS &K MMNO
KEEBE, MMNO M A RME, BHR -4
REENEZ, KERBIK BRNBHME «-FHBE
BRI R . & KRN 13.3 wi% i MMNO,
HEREMRT 2CH BRI HBEAERE . Hi,
A XEATKE 13.3 wi% ) MMNO 5% N
il P 7R, ) O B £ 110C .

4 T R P — s T, R R R kG
HEIBZAR HERXEREREBAESRREE
R S, o R W 2K B R G R R W B ) 48 B o
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Table 1 Influence of cellulose solution concentration on the membrane
performance
Cellu{ose on Tensile
solution P strength
) temperature Flow status
concentration (C) of the
{(wi% ) membrane

8 110 Highest flowability , be able P
to cast membrane oo

Higher flowability, be able
10 cast memhrane

Optimal flowability, be: suitable
to cast membrane

10 110 Low

15 110 High

Poor flowability, be unable

20 11 _
0 to cast membrane
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LR, AR ZRER, 15 w% HRBERE
HATHE « FRKE, T EBBNOBEIKEE
[T
2.2 a-HEREOTUMIER

RAVAE, MMNO 3 8 o-4F 45 3% B3 i3 BUB:
FHRNMOSHRRMBZEEM FBRITERS
#HFREZEANAEEEHTY B, AR
BERTOEGR BEHRBTHRENERX
RN SHERAYTEFEGNSGERBRHENK,
BEEEANIIHERE.

FERARAMEEEAE(DP =600 5 DP ~
1000)0) o FERHETHER, KP,H DP~
600 «-FHRHEHNERICH 1° B, DP = 1000
0 o-SFERBN 2" B, PR RN 15w%.

EFEHENRMRE () SHEBKE(O)NE
H2. A HERE, F2RANHETREIMTER
%) Cellophane BERSEERERE . TLEH A
MMNO H&Z W o« FREXBEAE AW BHEE
(o), HUBHEAHINRE RBREOHRE
EHEREON KR, A TABEN « FEK
Me RESHEAES.

Wi 1S 2 BRAEBRESHBBKEY
B2 HHESHNESERGREEENT
WHERE. DP~ 1000 B o« - A R R BILK o L DP =
600 BAZYIM N 33% ,fH « HHRRMK, ATRE17%.
Hit, RECEN S EETUFHERRENEL
HEE.

Table 2 The mechanical performance of a-cellulose memhranes

. Degree of
Membranes Preparation method polymerization o(MPa) (%)
1 MMNO solvent 600 88.6 6.5
2! MMNO solvent 1000 133.3 5.4
Cellophane * - 600 75.8 15.3
Cellulose membrane! '] DMSO/PF - 48 14
Cellulose membrane ™! Cnoxam/zincoxene 685 83.1 30
Cellulose membrane ™! Cuoxam 1210 104 17
* Purchased from sino-american biotechnology Co
2.3 ao-HHREBHBEERE 231
231 HBETRBENES BHIRBEHEM ' :gz
SEM B/ . AILUE S, HEASRR REHRAK SR I
BERTEHEN . FREXBHNHENHRS 5 e
LR RKALNBRAETE. %6.15-
E
E o—-——‘“”*———.
2 308 "
x
0 1 1 1 1
00 05 1.0 15 2.0 25
&P (0.1 MPa)
Fig.4 Pressure dependency on p tion rates of various gases with

30 pum

cellulose

Fig.3 SEM micrograph of cross-section of a-cellul
membrane

#F-SASEKBRELNE TEN N,.0, H
HBEEE, EUX FEEZBRAARAEH,
0,/N, 1 H,/N, 2B E 84 5125 0.88 1 2.2( M
EAR S0kPa), SHEBRRAADAAR. A5
ETARENTH#BSEEDL - FRRRIHE
. AE ST LLE S, SRS E K E KW

a-cellulose membrane

g SEEEFABRTHERS . BE
Yasuda-Tsai 2 W ESBEREHERANEE
58% HESHFEHRAZEY 45 nm.

2.3.2 - HHREBRNBERBHEHRE % 20T,
BEEF 0.1 ~3.0MPa F,#AKEN0.1 wm%
B4 IMEEEKER, N « FERRBRT T &
BELR, AR mME s fIE6 Fin. AE 5L
FH AOWEORIREENTARBITLIN
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BB, RE EME R EESREREE SN
MK, YR ENE 0.4MPa LIG , 4 MEEA
BERAT 8%, MAEE - RFHEHFL.

100

AWl

80

Retentate ratio

701
= Retentate ratio

60 ! 1
0 10 20 30

&P (0.1 MPa)
Fig.5 Retentate ratio of bovine serum albumin versus throughout
pressure
301
= 20t
E
< 1of
+ Permeate flux
0

1 1 1
0 10 20 30
AP (0.1 MPa)

Fig.6 Permeate flux versus throughout pressure
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FE K 5 £ 4k F 1 B T (o B 3 2 0 K, A i
a-FHEFEBRMBILEM .

P ERERE, BARK HFmEEA

BHEERK. BEEEK, KERAB RN,
BEAWER, MAESE /D YRANTFERFE
HaFid, FMEEARE L EEES FEdT
AL ENBABERNERES, Kot E
BERREEHTROSEE .
24 o-AEXBHWE. WG

S EAER K sl K IS P B R A A
WKL L EREIR FRERRERER ., &
BEBETIR X IHBT « - HAEEBRS CAKER
MERFRERBEFERE , KB EEENEL.
BEER #0 F R IF] ¥ BE H, S0, 5% NaOH B8, pH H 4
FiR1sFBEHENS K BREEHEZET
KB ERHETHE REMEHLXBEER
Q. . SEMyHEaKERME Q W AE3I AT
Fi,% pHl REB RS pH B REBN)E,
-AEEBRABRERSWBAERML, (UY
5% 8k 8% . 0 & FIFE &4 &k 3B i) CA IR M 7K i
BN T 60%5 100% . 7T ., 5 CA BH K, o-
SHEBEAFERBAOBBRBILE.

Table3 C of a-cellulose membrane
and cellulose acetate( CA)
pH 1 5 9

a-cellulose membrane 1.05 1.01 1.08
CA 1.6 1.02 2

parative of the chemical resi

2./Q.

ZLEFR, MMNO AR AW AN o-F AR
BLOHAERB MRS, SH T LR &%
FHEE IMEERAHS S E FHNES
ERFERPENREE RV, o-4F
REBAERARNBAEEMR, NFLEES
HBREFELED B BT « FREENEEES
WIS BARSE BN EKEKmE LT,
A, - ERXBEHBRGEERBENBE XY
EhTHERERNEENBRERLHERFH
P AERBEUEMAEEELAERBENER
BN, T pHI ZpHI BEAN, BEHRRERFE
5.
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PREPARATION OF NOVEL ¢-CELLULOSE MEMBRANES AND
STUDIES ON THEIR PERFORMANCES

WU Jiang, CAO Yiming, YUAN Quan
( Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian  116023)

Abstract  Novel a-cellulose membranes were prepared by using amine oxides as solvent. The mechanical
performance, liquid permeation rates and the chemical resistance of the membranes were investigated. The tensile
strength of the a-cellulose membranes can be up to 133.3 Mpa and 30% ~ 60% stronger than the cellulose
membranes prepared from other methods . The retentate ratio of bovine serum albumin of the a-cellulose membranes
can be up to 98% ,and the liquid flux of the membranes can keep constant in a rather large pH range from pH1 to
pH9 . The effect of membrane preparation process on the performances of a-cellulose membrane was also revealed by
comparatively studying the performances of other cellulose membranes which using different methods prepared .

Key words ¢o-Cellulose membrane, N-Methylmorpholine N-oxide, Mechanical pedformance, Chemical resistance



