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Fig. 1 Structural formula of SBAL
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KB R R B B 8 2 BT i ARTR] pH 461 F
SBAL i 2 i 67 P R ft R i | R 6 AR 5y 5 i
F10 i 5 B 288, AT LA A R 35 T 36 5 %) £
AR THEK SBAL 12 18 0 H e | AR ik 1 i 25
FEA B X SBAL By 1 11 B PR DUk

pH =3 ~ 12 B} SBAL 7£ W R4 43 A 4
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-25¢ SBAL
3 4 5 6 7 8 9 10 11 12 13

Degree of dissociation (%) Zcta pote nntial (mV)
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40t / o —S0;5”
20l )/ . --COo0"
0] ;-.—..'.Ifu..l ..... RRRTINE .. . PhOH
2 3 4 5 6 7 8 9 10 1I 12 13

Fig. 2 (a) Zeta potential of SBAL and (b) its degree of
dissociation of sulfonate, carboxylate and phenolic hydroxyl

groups at different pHs
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AR 73R TR B Shy i e,
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80+ " ! A .pH=9
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S 60F i ol A
2 b Lo f
540 AR \
g . ey \
r'. "‘. too \
of RSP
Al ;! LY \
ol L , v :

") . e . N
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Fig. 3 Particle size distribution of SBAL at different pHs
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Fig. 4 Rheological property and apparent viscosity of SBAL at
different pHs
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RUBN WA, AL MR BRIR | 391 25 3 M ml L 5 T
BE# pH ELI% 38  SBAL Y4144 U5 15 5 fiii f
Ji& 300 2% 5 B /0 T ] — oK i B ) — BRSO
AIEAR AR AL, S0 WL SRR 28 5 ) R BROIR e 72 | i A
K/ 36 nm ZEAHEZE 2 191 nm.

.b

Fig. 5 TEM images of SBAL at different solution pHs: (a) pH=3, (b) pH=6, (¢) pH=9 and (d) pH=12
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{ELI st A 225 B A 388 AR XS K, R 1% 524
pH =9 ~12 I}, My S R S L B B pH AV

d 500 nm

B4 SBAL 43 F P R R Ik R IL R S LB A L
B, 3% 1A AR A 38 Il G4y - S A R ORI
BCHE R = 2 2 [ N 2%, L HJE: SBAL #: A K
(SRR EE , #E R pH A0 T UL RR % 58 20l e, A
7 i 25 1A R SBAL 7RV B I A ) 2 A Fn 3k



336 =

E 2014 4

WL L.
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AD(FEHL) A4k, SRR &5 2 F 7805 B i)
L FNZE AR A, Ry e A S TR [ W R
AT A B A7 A T 9 B AR AR Al A A 48 X {1 R
K, A AR A F I Am (TR BT &) k. FEBL
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x 10 "2 A5, WeAh, 24 pH 4051 =3 ~9 B, SBAL 7£
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Fig. 6 SBAL adsorption onto PDAC treated surface on gold
coated quartz crystal at different solution pHs

Vertical lines indicate rinse solution
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SBAL P #B A 32 1 K 1t i 2, ABLJT A B9 m 43+
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ST AR b0 2R K E RE A B R, S
BOE LR« AL A B 7K AR B R ARG T Ho A 28 5L
BORRNTL, W BT o B e s, kA, IE T R AF S
AD SR MBI A, Y pH =3 ~9 I, AD Yl
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SBAL FY 3-8 5 0 e, FAE 4 b A0 W B A4
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L 11
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Fig. 7 D-f plots of SBAL adsorption onto PDAC treated

surface on gold coated quartz crystal at different solution pHs
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2 pH =12 B, KB FESEAE SBAL 433K 1H
LB TR B« T A 7K 2 JEEEE R K i 181 7 W]
PRI R R AR B B BERSE D il 2k B A 3K 1A
ORI AD B A 38 15 T PRE 3 0, 3R W] SBAL
J2 T 35 oS 5 TR 2 1 8 KT DR B i, SBAL 7E
G F B AS % O 152 mushroom B pancake
B T2 W B JEE SRR IR e 40l
2.3 SBAL EAZIF LHIFREB IR R

K 8 IAN[E pH {1 F SBAL/PDAC H 4%
HRAE 280 nm A A 28 SN O B Bifi 1 20 26 2 R AR
TR ZRBE—)2 2% B ) 48 SN B 3435 )2 328
B ZRMEMOC R R KT 0.99, U] PDAC &5
SBAL FEHEITUF Hh A2 B i BLE 4 B i . E1 9
957 J2IF pH %} SBAL/PDAC [ 4125 i 48 4Rk O
JERSZ I AR T ZRAE pH X} SBAL LI B 11
.

0.060

A pH =3 Abs =0.03539 + 0.00194n R? = 0.9932
A pH =6 Abs = 0.03473 + 0.000954n 1% = 0.9935
0.055F 5 pH =9 Abs =0.03480 + 0.000607n k> =0.9980
m pH = 12 Abs = 0.03664 + 0.00210n R? = 0.9938

sonm(ADS)

' 0.050f

0.045r-

0.040+

UV absorbance at A,

0.035

Number of bilayers ()

Fig. 8 UV absorbance of SBAL/PDAC multilayers at Ayg,.

versus number of bilayers at different solution pHs
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Fig. 9 UV absorbance of SBAL/PDAC multilayers at

Asgonm Versus pH value
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Section analysis
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Fig. 10 AFM images and section analyses of 7 bilayer SBAL/PDAC self-assembled films at different solution
pHs: (a) pH=3, (b) pH=6, (c¢) pH=9 and (d) pH =12 (scale height =5 nm)

Y pH KT 9 J5 , By S TFUATE SBAL 4> T3
TR fifp 25 4 R 1w A B Pk (&1 2) | SBAL 43114
RPN R | (= 2 R 25 4 5 R ik, el T
a2 Az B A9 A/E T, dn SR B SBAL 5 PDAC 22 [A]
{14 I 6 51K 28 3 475 >y B 5 - A, S A 1 W ff
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Fig. 11  Proposed model of SBAL adsorbed onto plate with cation at different solution pHs
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Influence of pH on the Adsorption Characteristics of Sulfonated
Alkali Lignin-based Polymers

Dong-jie Yang, Wen-yuan Guo, Wei-mei Zeng, Xue-qing Qiu”
(School of Chemistry and Chemical Engineering, State Key Laboratory of Pulp and Paper Engineering ,
South China University of Technology, Guangzhou 510640)

Abstract The solution behaviors of sulfonated alkali lignin-based polymers ( SBAL) at different pH values
were investigated by means of dynamic light scattering and transmission electron microscopy ( TEM). The
results indicated that with the increase of pH,the hydrophilic functional groups of SBAL;sulfonic, carboxyl and
phenolic hydroxyl groups were ionized gradually. With the increase of pH,the molecular configuration of SBAL
changed from coil chain to extended chain. Moreover, the adsorption characteristics of SBAL on solid/liquid
interface at different pH values were determined using a quartz crystal microbalance with dissipation monitoring
(QCM-D) and electrostatic layer-by-layer self-assembly, as well as UV-Vis spectroscopy and atomic force
microscopy ( AFM). The results showed that with the pH increased from 3 to 12, the adsorption amount of
SBAL on gold plate and quartz slide decreased at first and then increased ,the lowest amount was at pH =9.
The adsorption configuration changed from rigid to soft, tight to loose and then tight again. The adsorption
conformations of SBAL on gold plate and quartz slide with poly ( diallyldimethylammonium chloride) (PDAC)
showed mushroom-like structure , pancake-like structure and polymer brushes in the acidic,neutral and alkaline
conditions , respectively. Cation-7r interaction was the main driving force between SBAL and PDAC in the acidic
and neutral conditions and the adsorption strength was weak. However, electrostatic interaction played an
important role between SBAL and PDAC in the alkaline condition and the adsorption strength was strong.
Keywords Sulfonated alkali lignin-based polymer, Adsorption, pH
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