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Abstract: In this research, the effects of different halogen anions on the steady-state rheological properties, dynamic-state
rheological properties of the cellulose/N-Methylmorpholine-N-oxide NMMO) /H,O system and the degree of polymeriza-
tion (DP) were investigated. The results showed that the non-Newtonian exponent 7 and the critical shear rate %, decreased
with the increase of the ionic radius at the same amount-of-substance concentration of the anions, while the power law coef-
ficient K, the zero shear viscosity 7, and the structural viscosity index Az of the solutions increased. The cross point of stor-
age modulus G’ and loss modulus G"” shifted to the zone of low frequency, and the relative molecular weight and the distribu-

tion of cellulose in the system increased with the increase of the ionic radius. Moreover, Cl” decreased the DP of the regener-

ated cellulose, while Br™ and I” inhibited the degradation of cellulose dramatically.

Key words: cellulose; NMMO; halogen anions; rheological properties; degree of polymerization

YRR FRCEE L R RN AT
Ay F IR A B F P HA R g U, S B0 Tk
MRZEAVER. HRTE A MG RENG : H4
JE R 25 G VI VR 48 10 & B Eh T 7% NaOH
IR FBR/ G . A/ — L 2 W% (DMAc) . N—
FA LA k- N— 421k (NMMO) /H,0 TR R %P, b,
NMMO/H,0 & & — 80T DUAT RO 47 4k 25 (0 7
F. 5HABE A, NMMO/M,0 X} 21 4 2 1 %5 i
YIS R, Ak eE A, o 4 R L, IF H
NMMO AR (I F Z BB | [0 i A (Ja] i %

WKFsHE: 2015-12-03; f&EIHHI: 2015-12-29

99.5% LA EM) | LA TR S, RS T4 T2
oG QT E Y (R, OO s TR AT LU
LA REA R, BT I 4 1 i S
UEZRAE NMMO H A R HLEE hy B RV AR L
FE, B NMMO RERSKTZLET 2 25 431 0] i S fif £F 4
R, AT 4R AT EYD; NMMO 23 FH e
BEH N—O HARBRAHE (BfbE 222 kI/mol) ™,
AR T B PR IO AT DA FIET 4 2R i R O
(Cell—OH) & i & 8 Cell—OH -+ O—N, 2k %, 2] 4
Z-NMMO-H,0 #&&Y). XM GIEEES 4R

EE®S: B/NME (1990—) , L, A, BILOEd:; EEEE: XIEE, FIZER, zehual@tust.edu.cn.



2016 4£ 12 A

TU/ME, . KRB AR/ NMMO/H,0 4R 1520 «51 -

A28 B X HEA T, IR 2T 4k 5 K00 1 1) IR A
YA NMMO B RIFETERT, 28 G E B R
ABNZE I, BEIRET 4 R 1 SRR LE ), I ffiet
Y RS

TCHLE F B AFTE 25T 47 4 Z/NMMO/H,0 1 %
FELESR , HRTEIRT AR T OHLIH R T (I ca™ .
NH; 2 % NMMO A B B#A R 5200 , % 4 T4 B
BF IS T HE. AR L, )%
BB 8 UL 249, B s A1E e F ik ny B & 5k
WETT LT 2t 2 B . A SCIH A6 21 4% 25 /NMMO/H, 0
TRZ TSI — 2 B T TCHLER , ZECRAEAE TR BH
BT 5 TR+ (CU L Br 1) XFEF4E
F/NMMO/H,0 KRR A | - Y2 AR 40 F it K
INK YA (ShASTAS) AR RBEE W —
JHe 1) 5.

1 FRS

1.1 &

AL 60% 1 NMMO /KisW, FEilaik T
ABRAT ; R AR A CRAE 700) , (25 3% D1
R ACE R A W& FER NG . NaCl, NaBr, Nal,
GyMrat, E25E R AR FIA A A 2 g, 52
5= [ .

RE-2000A RUJiEH%E 75 Kk a5, b ok AR AL AU 2%
J”; HAAKE MARS Z3iARY, f8[E HAAKE (W 5)
3]s CMT-4503 AU 1 J5 BRI IGHL, TIIT =
WA RHSIAT B2 .

12 Ak
1.2.1 SRR H &

i) ST 348 60% B NMMO 5 TR AGE i
BWETFIRNES, 7€ 120 ‘CHl 0.01 MPa FL25 & R
ZEIM, HAE NMMO HUKE&EER 13.3%. IA—E
A R AR AR DA TCHLER , #E 90 C TR it — B
Bl i | s, SR 110 C L R 23R
B W LT e R LM S5 A ], R8s n g
BLER AV BUAR 2R AE R 25 TR
122 SgEZEkmTikaeenz

AR E TRAESG B, £ 90 CF
W2 27 2 R S AR M BE (B BT R y ol 0 ~
300 ™) FIBIAS AL TERE HRAAK 0.01 ~ 100 Hz).
123 HEZREIEGNE

THRRAERHNEWMNE W, 5%
GB/T 1548—2004 (43 EERERMIE ) V75256,

FREL— o 1 TR AT B A7 2 R, sl N
FARREAE A, A 2 ~ 3 YR, RIS
B 25 mL MZEIR/KE T FE b, SR 5 PRI
25 mL i & IR BCE TR A7 B AR AT
Heh, ZEAFHZE , RIZIR G A0 250 2. SRE 1
FREI A BANE R T, WE (25 £ 0.1) C T
BFE], WA 3 RECEIME, e AR B, B
P A 20 B A A5 M RRE R B [ ], TT A P A AT 4
R R A B DP.

DP™ = 0.75[ 7]
A DP WG L [ R R

2 HR5VE

2.1 BABFRMENF4EZ/NMMOM0 M ER
=AY
P CIUACEE, 7ELF4EE/NMMO/H,0 1A F 4y
BN 5% . 10% . 15% .20% ¥ NaCl, £k | 7
Je A5 B 35— 375 BH I 27 4 20 W, I LRSS o AR
fe, a5 1 pros.

2.4

2.2F

2.0F

1.8F

lgn,

—— %[
1.6F ——5%

| ——10%
1.4F —— 15%
—— 20%

1.2 : : : :
S04 0 04 08 12 1.6 20
lgy

1 NaClFMEXEFHEZR/NMMO/M,0 FRIBERLET
TERERY SN
Fig.1 Effect of sodium chloride dosage on the steady-
state rheological properties of cellulose/NMMO/
H,O system
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Tab.1 Effect of sodium chloride dosage on the DP of re-
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Fig.2 Effect of different anions on the steady-state
rheological properties of cellulose/NMMO/H,0
system
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Fig.3 Effect of different anions on the dynamic-state
rheological properties of cellulose/NMMO/H,0O
system
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Tab.3 The dynamic-state rheological parameters of cel-
lulose/NMMO/H,O system with different anions
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