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Abstract: Cellulose sulfates (CS) were prepared by heterogeneo
dimethylformamide as the sulfation agent. The degree of substituti

elemental analysis. Carbon-13 nuclear magnetic resonance (*C-NMR)

S) of sulfate gro
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ectroscopy data s sted that the sulfation pattern of CS included

complete C-6 substitution as well as complete or partial C-2 substitution. CS showed good solubility in deionized water. Upon using a series of

CS solutions with similar DS and fitting with Mark-Houwink equation, the sugar chains of CS showed a relatively compact conformation in

dilute solution, based on the relationship between molecular
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Table 1 Element analysis of cellulose sulfates and degree of

substitution
Hoeths  BMLAAETEA C%  H%  S% DS
CS-1 0.5 178 42 138 17
CS-2 1.0 162 40 147 20
CS-3 1.5 159 39 152 21
CS-4 2.0 156 39 151 22
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Fig.1 NMR spectra of microcrystalline cellulose and cellulose

sulfates
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Table 2 Molecular weight and intrinsic viscosity of cellulose sulfates

43 FEL T ERHTE BT E ZH¥LTE ZHI XS TE SATEEK AFEREE
F& Mn Mw Mp Mz Mz+1 Mw/Mn dL/g
CS-1 67150 108680 124960 160540 218640 1.477199 34.568
Cs-2 41500 43940 49550 46430 48870 1056624 30.842
CS-3 25110 50210 3210 7660 9350 1056624 22718
CS-4 21030 2180 2790 2590 2740 1.087520 20.574
T GPC A T ARG FEMINALS 1) CS AR 7T &= 5 In[5]=1nK+alnM )

S HAFVERG LI 2 7R o A4l Mark-Houwink 757,
REVIEBIR R (AR S T8 M Z I
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b, K5 a b Mark-Houwink 3%, 5B ASMFaini+t
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Fig.2 Dynamic viscosity of cellulose sulfate at diffe
concentrations
B 2 AR B RET A R e /K PR K 5l Tk
FZo HIPERA, AFUER TR K VRIS ARG L A
AR P R A ORI FERI . M4k = 70T SRS W i

TRAIJESE LIS, S92 e BRI BERE NI, i
T TR MR RS S . ARG R, 31 1H]

(1 EEAG 114 FEE HLARET 7 TR Bh R, R
K, "Arrhenius A=A E—EIRE T,
AT YEF I R ER /KIS R FESE RIS, 4T Al A
JIGR,  FR 3 HOBE B S 47 BN 75 2 v IR 5E K
YERZT, WCEHERTR SIS REIE R, VAR IR RS
Ko

MEHRTLUE H, D9Fr CS Ff S EAH [R5 & 40
W NI EEE R AR, X5 CS ME5iif k.
—JiTH, AR RRE R, FYERBERINE 5 1
SRIRAVER P AKE, TR, RS IR
BEAIC: 5—J5mh, DUAMRER T, BEE BRERIE A S S AE
K, DRIREREEIUR AR ST, I S ER ER I 5

102

SCEEMIIEZ, Sl CS THARBUER, ARTEh
RERESR . PRI, POOTTRIEFBUE CS AL A
A, {HBTREEAR =

2.5 Shmihxt oF 4 R R ER R B ) R R B R

0.0045 = CS-1

0.0044F -oCS-2
0.0043f *CS-3

¥ CS-4
0.0042 |
0.0041 F /
Y
0.0040 | /
0.0039 E%
F

0.0038 -

n/ (mpa-s)

05 10 is 20 25
¢/ (mg/mL)
B3 St Nam’ﬁwﬁiﬁﬁﬁfiﬂ%‘b’ﬁﬂﬂ%
Fig.3 Variationin dynamic viscosity of cellulose sulfates with
addition of NaCl at different concentrations
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of different salts
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Fig.5 Changes in the dynamic viscosity of cellulose sulfate CS-3
under different pH conditions
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