


η

λ

α



η



0 30 60 90 120 150 180 210
0

1

2

3

4

 

 
W

e
ig

h
t 

lo
ss

 (
%

)

Time (min)

 enzyme 1%
 enzyme 3%
 enzyme 5%

θ

θ θ

0.0 0.5 1.0 1.5 2.0 2.5
0

20

40

60

80

100

 

 

T
e

n
si

le
 s

tr
e

n
g

th
 r

e
te

n
tio

n
 (

%
)

Weight loss (%)

θ



5 10 15 20 25 30 35 40

(d)

(c)

(b)

(a)

 

 

R
e

la
ti
v
e

 in
te

n
si

ty
 (

a
.u

.)

2θθ

100 200 300
-10

-8

-6

-4

-2

0

2

4

 (a)
 (b)
 (c)

 

 

H
e

a
t 

fl
o

w
 (

w
/g

)

Temperature ( )℃

0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.0

0.1

0.2

0.3

 

 

R
e

a
c
ti
o

n
 y

ie
ld

 (
m

o
l/
g
-f

ib
e

r 
×

1
0

)

Glutaraldehyde concentration (mol/l)



0.00 0.05 0.10 0.15 0.20 0.25 0.30

125

150

175

200

225

250

275

 

 

 (a)
 (b)

W
ri

n
kl

e
 r

e
co

ve
ry

 a
n

g
le

 (
w

+
f,

 ˚
)

Glutaraldehyde concentration (mol/l)

0

1

2

3

4

EDCBA

 

 

T
e

n
s
ile

 s
tr

e
n

g
th

 (
K

g
/c

m
2 )

Samples

 dry
 wet



30

40

50

60

70

80

90

EDCBA

 

 

S
ti
ff

n
e

s
s
 (

m
m

)

Samples

-5

0

5

10

15

20

25

30

C-3C-2C-1BA

 

 

In
cr

e
m

e
n

t 
ra

tio
 o

f 
m

o
is

tu
re

 r
e

g
a

in
 (

%
)

Samples

0

20

40

60

80

100

DCB-3B-2B-1A

 

 

R
e

d
u

ct
io

n
 r

a
tio

 (
%

)

Samples





ο


