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Fig. 1  Weight-averaged molecular weight distributions of
four GCLI-]JB fractions including GCL1-JB1, GCLI1-JB2,
GCL1-JB3 and GCL1-JB4

Table 1 Weight-averaged molecular weight and polydispersity of four
GCL1-JB fractions

Samples M, (Da) M, (Da) Polydispersity
GCL1-JBI 45043 59035 1.31
GCL1-JB2 35679 48844 1.37
GCL1-JB3 25765 35849 1.39
GCL1-JB4 20960 26204 1.25
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Fig. 2 FTIR spectra of alkali lignin obtained from bamboo pulp
black liquor and four GCLI1-]JB fractions
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Fig. 3 Weight loss of alkali lignin obtained from bamboo pulp
black liquor and four GCLI-JB fractions
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Table 2 Elemental composition of four GCL1-JB Fractions

Samples  C(wt% ) S(wt% ) S/C (mol/mol) S/C/0.0758
GCL1-JB1 34.98 7.074 0.0758 1. 00
GCL1-JB2  35.74 8.314 0. 0872 1. 15
GCL1-JB3  34.15 9.372 0. 1029 1.36
GCL1-JB4  34.46 9.701 0. 1056 1.39
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WA BT SRR B, ¢ SR TR DG W) o Y VR B 3 L 4 A
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Fig. 4 UV-Vis spectra of four GCL1-]JB fractions ( GCLI1-
JB1, GCLI1-JB2, GCL1-JB3 and GCLI-JB4) with the same

concentration of 0. 1 g/L
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Fig. 5 UV-Vis spectra of the GCLI-JB/PDAC self-assembled multilayers with the concentration of four GCLI1-]JB fractions were; GCL1-JBI ,
0.91 g/L; GCLI-JB2, 0.94 g/L; GCLI-JB3, 0.95 g/L and GCL1-JB4, 1.00 g/L.
Four GCL1-JB fractions with the same absorbance were used as the dipping solutions to prepare the GCL1-JB/PDAC multilayers.
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Fig 6 Relationship between the absorbance at A,g) ,, of

GCL1-JB/PDAC multilayers and number of bilayer

Four GCLI-JB fractions ( GCL1-JB1, GCL1-JB2, GCLI1-
JB3, and GCLI1-JB4) were used for preparing the GCLI-
JB/PDAC multilayers.
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Fig. 7 AFM images of 10 bilayer GCL1-JB/PDAC multilayers with GCL1-JB as the outmost layer; (a) GCLI-JBI, (b) GCL1-JB2, (¢)

GCL1-JB3 and (d) GCL1-JB4
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STRUCTURAL CHARACTERIZATION AND ADSORPTION
BEHAVIOR OF SUPERPLASTICIZER PREPARED BY
MODIFICATION OF BAMBOO PULP BLACK LIQUOR

Yong-hong Deng, Yun-qing Guo, Yong Qian, Hong-ming Lou, Xue-qing Qiu
(State Key Laboratory of Pulp&Paper Engineering, School of Chemistry and Chemical Engineering,
South China University of Technology, Guangzhou 510640 )

Abstract The structure and adsorption characteristics of a lignin-type superplasticizer ( GCL1-JB). GCLI1-JB
was prepared by graft sulfonation of alkali lignin from bamboo pulp black liquor and purified by ultrafilter and
ion exchange resin. Four GCL1-JB fractions with narrow molecular weight distribution were obtained from gel
column chromatography separation and selected to study the structural and adsorption characteristics. Results
showed that GCL1-JB had structure features of both high molecular weight and a high degree of sulfonation.
The four GCL1-JB fractions had no obvious difference in chemical structure, but with increasing molecular
weight, the content of sulfonate groups decreased and the content of aromatic groups increased. Four GCL1-JB
fractions were used as polyanions to build up multilayer films on planar substrate by using poly-
( diallydimethylammonium chloride) ( PDAC) as the polycation. The surfaces of GCLI-JB/PDAC layer-by-
layer self-assembled films were generally flat, and their surface roughness was about 1 ~2 nm. The GCLI1-JB
with higher molecular weight had a larger adsorbed amount. This phenomenon could be explained in this way.
The GCL1-JB with higher molecular weight had a less content of sulfonate groups, inducing less electrostatic
repulsion. Therefore,, the GCL1-JB with higher molecular weight had larger molecular curling, which caused a
larger adsorbed amount.

Keywords  Bamboo pulp black liquor, Modification of alkali lignin, Layer-by-layer self-assembly,
Adsorption



