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Isolation and Recovery of Utilizable Components in Degumming
Waste Liquid of Mulberry Bark Fibers

CHU Cheng-Can LIU Lin YAO Ju-Ming”
( Key Laboratory of Advanced Textile Materials and Manufacturing Technology Ministry of Education College of Materi-
als and Textiles Zhejiang Sci-Tech University Hangzhou 310018 China)

Abstract A large amount of wastewater containing organic components including hemicellulose pectin and lignin is
produced during the preparation of fibers from mulberry barks. In present study the degumming waste liquid of mulberry
bark fibers was used as the raw material to investigate the technology for efficiently isolating and recovering hemicellu—
lose pectin lignin and other utilizable components and to characterize chemical structures of the recovered samples.
The results showed that pH 4.5 of the waste liquid and volume ratio 1:2 of degumming waste liquid to 95% ethanol could
lead to the precipitation of hemicellulose and pectin. And further addition of 50 g/L CaCl, led to effective separation of
the two components with recovery yield of 15.90% and 29.41% respectively. Meanwhile lignin in the supernatant of
degumming waste liquid was also recovered to the highest extent with a recovery yield of 18.75%. Fourier transform in—
frared spectroscopy ( FTIR) analyses revealed that the main components of recovered hemicellulose and lignin samples
were 4-methoxy-glucuronic acid xylans guajacyl lignin or syringyl lignin while the obtained pectin sample was highly pu—
rified low-methoxy pectin. Moreover the removal efficiency of total organic carbon ( TOC) chemical oxygen demand
(COD) and suspended substance ( SS) in the degumming waste liquid was 93. 5% 93.5% and 100% respectively.
These results indicate that using this recovery technology can effectively separate various utilizable components in de—

gumming waste liquid of mulberry bark fibers making it
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realizable to have clean production of mulberry bark fibers
(1990 -) and efficient use of resources.
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Fig.1 Recycling process flow diagram for three kinds of components of the degumming waste liquid of mulberry bark fibers



6 : 1069

1:0.8~1:4 95% ot .
1 h 5000 r/min 10 min KBr Nico—
let 5700 N
pH 8.5° 50 g/L CaCl, 20 mL 1.6
4 h 5000 r/min 10 min ROSEMOUNT DC490
12 mol/L HC1  95% GB13193—91
1:40 - »
pH 5 4 959 ( TOC) : GB11914—
9-10 95% 89 << - >>
; 60 C ( COD) ;
pH 3 30 min 60 C GB11901—=89 { - »
30 min 12 (SS) ; Sar—
h 5 000 r/min 10 min torius PBH0 pH pH
11 .
1.3 3 )
“l ) 2 2.1 pH
90 °C 80 °C 2 3
30 min 12 2.1.1 pH
N 3
V xo 95% 1:1 1
(%) :V:)Xa:)xl()o%o ZVl(mL)— pH 2.5~6.5 pH
o, (%) — ; A 2
Vo(mL) — L, (%) — o pH 2.5~4.5
pH pH 4.5
1.4 3
’ 50 1 a2 4EZE Hemicellulose
—— B Pectin
m. 40 + Y N Lignin
P(%) = — x 100% - P, (%) —
my X w,
s 30}
N (t=1.2.3); Pl
T
my( g) — ym(g) — € 200
~ (L=1\2\3),(T)l(%)_ 10l //\
(1=1.2.3) ¢ 2 3 4 5 6 7
1.5 3 pH
( 2 pH
Y FCCV 2004) 13 : ’
14
° Fig.2 Effect of pH value of the degumming waste liquid
- of mulberry bark fibers on recovery yields of
15-16

° hemicellulose pectin and lignin



1070 2011;37 (6)
15.90% 29.41% . pH 2.2 3
pH “1 . 5 »
2 ; 0.96
pH mg/mg
2 o o
pH2.5~6.5 pH
pH 74. 1%
. 3 65% " 34.5%
pH 4.5, o
2.1.2 pH Bt
4.5 95% 95% 94. 1% -
(V,/V) N 3
3, VIV 1:0.8~1:4 90 C 80 C 2 30 min
92%
87%
; V.iv, 1:1 °
O i 2.3 3
( FTIR)
AY Y (
4) o ( 4—&)
) 1 044 ¢m ™! 1 48D-
95% 12 Yo 1420 em™!
(—0—CH,) o 1 632
45 ¢ _a— PL4EE Hemicellulose Cmil —COOH 1765 ~
[ —e— X Pectin 1
40 e 1 715 em
35 | —— KIEZE Lignin o
S 30
el 4- .
20
15 4-
10 | i (
5¢ , , , , 4-b) 1 151.1 081.1 026 cm ™
1:0.8 1:1 1:2 1:3 1:4
V (BIBEHERD) = V (95% L) 1740 em™" 1240 em ™
V (degumming waste liquid) : V (95% ethanol) 0O-
3 95 % ° 1 600 ~1 800
em ™!
Fig.3 Effect of volume ratio of the degumming waste liquid 1641.1 740 ¢m !
of mulberry bark fibers to 95% ethanol on recovery 2
yields of hemicellulose pectin and lignin -2 43 1 641 em ™!



6 1071
1 740 ¢cm ™ 2.4
1
. TOC.CODSS-pH .
( 4-) 1641 cm™ TOC.COD
c—=C 1 450 cm ™' 4.90 /L 13.07 g/L 0.32 g/L
1270 ~1 232 ¢m ™ 0.85 g/L 93.5% 93.5%
(C—0—C) 1 410 em ™ N
( _O_CH3) 18 -19
o (SS 0) pH
4 13.0 8.4
( C=0) ( 5) GB8978—1996 ¢
2 » 2 3 o
2 o
1 48-D-
4_ - o
1
Table 1 ~ Water quality index variation of the degumming waste
liquid of mulberry bark fibers before and after treatment
’ Water quality index Before treatment After treatment
50 ¢/L CaCl,
/(g'L7") TOC 4.90 0.32
o 24
/(g°L™") cOD 13.07 0.85
Ba®* 4—
/ (g°L7') SS 1.08 0
_ CaZ +
pH 13.0 8.4
Ba** o Ca**
4— - o Color Dark brown Light yellow
£
2000 1 8.001 6.00 1 4:00 1 2.00 1 (‘)00 8‘00 6(.')0 4(.')0
o/em™
4 (a) .
(b) (¢) Left: before treatment. Right: after treatment.

Fig.4 Fourier transform infrared spectra of hemicellulose ( a)
pectin ( b) and lignin (¢) isolated and purified from

the degumming waste liquid of mulberry bark fibers

5
Fig.5 A comparison on color of the degumming waste liquid

of mulberry bark fibers before and after treatment
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