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Preparation and Properties of Breathable Cellulose Membranes
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Abstract: Breathable cellulose membranes were prepared by using NMMO (N-methylmorpholine-N-oxide) technology,
through adding CaCOs particles to the cellulose solution and then removing CaCO; with acid after the membranes were for-
med. The oxygen permeability coefficient and strength properties of the membranes were investigated by controlling the
dosage and diameter of CaCOs;. The results shows that as the dosage of CaCOj; increases, the oxygen permeability coefficient
of the cellulose membranes increases; the tensile strength, the elongation at break and the transparency show a decreasing

trend. When the diameter of CaCOs increases, the oxygen permeability coefficient increases, but the tensile strength and the

transparency decreases.

Key words: cellulose membrane; NMMO; calcium carbonate; tensile properties; oxygen permeability

DA™ it R DRk 8 SR RS i e fi |,
TSYL T FARIAEE, AR M A BT i SR TR AU R
IR 07 T LR Wy ] A R, P e R R — R R
AT FEAE TR, WA R R e, IR T AT
K FRER ARG, DRI, DSR4 2 Uk 45 kA k)
O R RSk il R A e By 1) 2 —. AR5
LT Y R R T PR AT, P4 R I R
PESZ 3 TARKAR B MUREIR , (025 4 2 RSEAE Tif v i
PRI A ML 700 T P 1 o 2 B ] L 2%
BREIUK I 2%, 2P 4 R PR R RE SIS ARAR K, HXF
FREETS ety A ™ H . 1 NMMO (N—H I kN8
) T 20285 (A 22 BRRT LU Z M DR FR AR 4 R 1
KRR, MU B R e , 1 H IG5 L% 5

Wi EHE: 2013-11-06; 1EEIHHE: 2013-12-17

F- [0, SR TS RS A B R (H
T NMMO T2 5 BOLT 4 5 i s g st 36 480k
REHEH 22, FECH IS Rl 32 2 BR 1S,

AL NMMO SH g i e ARSORT , R
s P 2 £ 4 . i 3 H CaCOs HOREAR RN AN
o, BRITA g R A AR b b RE B ARk, R
NMMO - 2474k 2 B & TR e i J8

1 MBS AEE
1.1 EREE

AR RN, BB E R 700, 111 75 B3 DL
WAA PR Al s NMMO (ZAra) . NMMO 7K (5

fEE®N: sk MG (1988—) , J, g A, LoFRAL; BEEE: XWEE, FI#EEZ, zehual@tust.edu.cn.



+ 54 -

WA 50%) , BV DURIAL T A3 BRON 71 5 BRERES (43 Hr
af) , REHA= 00— N =B gl | 254
A 270 BR A w5 A iatR 34 ok o3 Hir afii ).

K303MULTI #yr4AL, 92 R K Print-Coat In-
struments 2\ ; Mastersizer2000 IOk BEAY , 2 E
Malvern {Y#$A R E] ; RE-2000A Aljigik7E kv,
U 5 42 Ak {X %8 ) ; EUROSTAR p.c.v. 28 H, 4 b
TR IKA M ; GDP-C BE A R E AL,
Brugger /A ; DCP-KZ300 I HL kil sk e,
DU T3 AR A BRTTAT A W 5 AR AR L (B
1%, Hit it L&W 23 .
1.2 XWHE
1.2.1 ¢ F &7 ik

BB 50%H NMMO 7KIEHK 5—E &
PR TNE B FIRN IR SR A, BIAZIEH
7E 120 ‘CIHIAA 0.1 MPa FZEK 4, HE NMMO
IR K B TR B 2 13.3% 4547 . KR eI )
WEIH AR S YR 46 )5 19 NMMO KIBIRIR& 145, %
1E 90 CR¥EHK 2 h, SRIG7E 110 CRIATHR, F4l
DIALAR S8 FF . V5 i o8 B, Tl 2R 4E R WP oA
CaCO; RS WA AE 110 CTHIEZS Wi 1 h, 175
BI51 B e LA AL V. A L S B
MR AL BE R AR I, A FEIR B UIVER , S
HH I 2 LR AT A 2R . R T 2 2% B R B B A IR A
BE VA . FreF e RS , Se il TRR UERR
2 CaCOs, FEFH/KPEZ . 427 4 R IBEAE i 45K
30%09 HIMAER T ¥E4E 0.5 h, TERRHERE Jy 80% I FR
b TR .
1.2.2 FEMAR R E

Fi BR [E AR GB/T 19789—2005 { fu kAl 98
Al R AR B o R PR S IS )
Y Z IR 120 mm x 120 mm B IE 5 IE AL, i
FH 75 S D A A 7375 AU e A
1.2.3 AP rdeagn =

PIEC 100 mm x 15 mm AR 274k 2R PRaRE,
P 5 5%, ZEF TR IR ML b T,
MERFEE ) 50 mm, FAHE A 20 mm/min. $7 15
FEiE L (1) 15

o=F/(axb) (1)

K 6 ARAPREE ; FoRBIERGAT ; a iAAESERE; b
SRR R . URE R R P B e L&W Ao 2 B A
i, MRS E R 0.001 mm. Wy 2400 K %58 1 = (2)
THA.

AEHEAREEE H20% Fs5H

E= (L -Ly/Ly (2)
Sop: B MW Lo JRBERIIAKIE s Ly i
BETALIC

1.2.4 HRAE &g E

2% [F ZhRUME GB/T 2679.1—1993 { 40EHI B 1Y
WSEVEY (SR L&KW /2 1) B 1 BE S0 <2 £F 4 2%
)75 FH

2 HR5VE

HIHIMSCI0 R, 4F 4 R B hi A R bl 2 41 4
BRI BE I RIS R, TEFORIMRBE Dl 6%, £F
YR b g A %) 30 MPa L L, E4mT LA
G2 H R AR S 53K, BT DA SEB6 2 R 1 ORI MR
6%. TIBEHLAYEEEE 1 m/min, B S8 N ZEMK , B
AL R 10 °C.

2.1 CaCO:iRINEXT LT 4E = FE AL RIS

NI CaCOs VUG & U 41 A RV IR B BH L, 78
FI A A HLE BT , BT 21 2 2 BY UIAE
232 852 m , AT 52 e 25 2 = By Ak g, 3L
W, RUE)G , £FdE R ST i — 2 SR AL , 214
R B TERE SRR B AR 22 25 . S0 J2 %2
5% 300 H CaCOs; Ut X ErERE R 52, R LA
300 H CaCO; A, 3687 CaCOs AShna X T RE)
SR, CaCOs WS TR A2~ I AR I o Ry S
2101 HYgF A AR

L1 2 R I R BN T RAR LT 4 R 5 4
PERE, SR RS E e LULF 4R I 5 1551
(), S BR— 58 FE 3 | — S B[] N B AR A7 G 2% e
(335 S I, T BR T 33 Ak DR R JEE Al ok 1 R AIE R
25, CaCO; US4 4k 22 B8 S R B2 an & 1
Jiin. N 1 AT LIE Y SR 4R BEAE A R S
CaCOs WINHELIG R K. XA BE2 oy, Bt
5, FYEE PP CaCO; SRR H RV,
HRATVRRY Ca™ Rl CO, 4R, — 7T, CaCOs B Z:B5
SRR YL R A — B W REL s 55— I, 2R 4
RN CaCO; FRTEZ G774 COy MNETYER
By B Ok, e g KB A s B M
CaCOs WINIL IR, BRVEZ S , 47 4 R B L3
i, EBREAER, BRRBBEZ A, S T
CaCO; NET NMMO ¥R, SRR, S0 57
VIR 2 2 2 B A — e Bt A AL , 3 KR
YR B BE.



s, SF. ERAYER R H a MHAEREDTSE +55 -

YR T EERHES LM 2 FL I 5, S B SR T
V. B, IR IR R, CaCOs KR, 43 4T
HEZ (A BT 2 B, B AR RSl 5 s A NI, Bl
& CaCOsz WS 3 i, 2F 2 R WE Ao B 2 F B

CaCO; WL /DBT, P 4L 2R 7 T Z R4S &

2014 4 10 A
= 80
< .
gy
=
T 60
°
i _
g 40
a0 FEE
W&
i
- TN . . .
0 20 40 60 80

CaCO. VR IHE/%

B 1 CaCO;RMEXNFLERERBEARBHTM
Fig. 1 Effect of dosage of CaCO; on the oxygen perme-
ability coefficient of cellulose membrane
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Fig. 2 Effect of dosage of CaCO; on the tensile strength
of cellulose membrane
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Fig. 3 Effect of dosage of CaCO; on the elongation of
cellulose membrane
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Fig. 4 Effect of dosage of CaCOj; on the transparency of
cellulose membrane
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Fig. 5 Effect of diameter of CaCO; on the oxygen perme-
ability coefficient of cellulose membrane
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