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REAL TR A T4 43 XBA L i i i % 2 H
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H A TR S 7 0 4 — ek
BB % A3 (GPC) W & . GPC 77 2ttt H
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SRR T T, DT S SO H A IR 42
JRAE g i, 33 S L TR A SR e A I sk
TE 2 PR T SR R IO 1) PV A BRI, R
HELE IR B 25 DR B g T S T R RS
PR BHE BB K TRl R Bl a0 T
RS BT U MY I B 4 R 2 3l
AOGHLSI o R R 20, AE AR 2 o I
WP HEAT S A GRS 4 B i, 3R P A B R T By
TR PRy B A1 | 38 AFAE i 2R f A o 850
o [ P B R e 1 AR S+ R iR K
7 73 | R 11 1 A 0 ™ g 114 S < TR L i B B [ Y
FrEAVE G I R p 8 A 200 R, 2 R fif SO0
SRR TE M, G KT A KTEE S
TR

S FRJER I GCL1-JB itk fE R 2
B, WERRINE GCLL-JB 4 43— 1 X HLAPF 55 AL
HA TR 3 X A R E 29 T R i K il
RGN 1 o3 T 5 I 2, AR BIF 9% >R 0 285 06 #5
(SLS) Ll 5 GCL1-JB M4 Xt 43, hy koo 22
W RO K 7] GCL1-JB 443 1 42 thil 42 14 1 5
T

1 SRIGE4y

1.1 SR

U RV A8 K R ( GCLL-JB) |, ol #8 r
W LSCHRT . B AR R SClR'T BE AT s SR Al
13BN 0 AR GO 2. RO 2 A T R M
(NaPSS) (Fluka,l H Sigma-Aldrich 23 #]). 2 —
I T Bk TP R SR A B2 U W ( poly ( diallydimethyl
ammonium chloride) , PDAC) , 4 H Aldrich /A &,
T TN 2.0 x10° ~3.5 x10°, Wk i N
20% B R HE AT E N 0. 1 mmol/L. E ik
B (orpral, B 255 A Ak Sl A R A A ) . iR
AR, T NAR AT .
1.2 HFERDTFESHH

K BE I 5 35 638 1 ( GPC) ( Waters 1515
HPLP pump/Waters 2487 Dual A\
Absorbance Detector,% Waters G PR\ 7] ) ) &
GCL1-JB FAHXS 73 S o3 s 43 Afi . HE il Wk 32
0.1 wi% ,JH0.22 pm JERR (55 [ % HLA ]
iFUE. GPC A pH =8 ~9 11 0. 1 mol/L
NaNO, I#¥, i # N 0. 5 mL/min. GPC il & 4>+
AT B — RN 18, A HE R
I 21 B B2 AN (NaPSS) i GPC A i iify £&.

Isocratic

GCL1-JB J& Z 43 i AR BT 2 etk =, 45 4153
WA AN TR] , e HE UK HE 1) 58 5 O T 45 31— 2R 51
ANTEI R0 1 B A A1 R 8 58 43 A5 100 i 22 1~
F B RS NaPSS it 4k 1 i sS0A G, B
AITHE R i A S5 v ABOhR o h 26 0 Y
NaPSS 4> F & JL FEI1E 6530 ~ 600000 2 [8]. ¥ 5 i
I Waters 2487 UV 22 A MG #8 a4
1.3 #HHIEEIEE (dn/de) WE

K H DnDc-2010 f0 43 1 59 3t (18 E WEG 2
F)) W E AR S B dn/de B, B4 8 620 nm. DnDe
A KC1(dn/de =0. 213,620 nm) % #E. GCL1-JB
FEREI 0. 45 pm JEAR (36 E 2% A R ) i g,
FRAEREAN dn/de (AR A . LM GCL1-JB
%A% 0 mol/L.0. 1 mol/L NaCl i H #Y dn/de
53514 0. 1662 mL/g F10. 1584 mL/g.
1.4 EISSEST (SLS) Fzhas st st ( DLS)

% 6 ST X ( Compact Goniometer System
ALV/CGS-3, 78 ALV ABRA R , 557t R AH
Kegm (ALV-7004 ) A1 [ 2 & A BOE 48 (IDS-
Uniphase, #ii B D18 22 mW, A, =632. 8 nm) JX
FH. 38 BE T B2 300 ~ 1500, A i FH s M R g
Hi#% (Edmund, NT47-494) 1 Glan-Thompson 1
PRI BRE 26 AR IR X O Y B . BT BRE
Al E BITE 25 °C T #EAT. FESL T 0,45 pm g
JRE (5 [ %5 PR 20 W) ) 3 g, B0 80 min, B
5000 r/min.
1.5 GCL1-JB 5 NaPSS £y AFM &1E

GCLI-JB/PDAC 5 NaPSS/PDAC [ 41 2% ik 1)
FMIY 5 R 1 B 6UBE (B @i =X, XE-100,
Park /A ] ) MIZE. [ 4L AR Al SCik ) il 4, i
VINEISE L

2 #FREiTiR

2.1 GPC Ml GCL1-JB 83 9F =

GCL1-JB J&44 1t 40 R A o7 2= el vE 7S
PR R FE AR &), a5t E Kl 1
Fii7s. SR GPC i GCL1-JB 431104 il 445 S
WKl 2 7R, GCLI-IB M4 7+ M, 51453
i M MZ 0 atEREBOLER 1. 7E GPC &40+
WZHT, RG— B R NaPSS #ET & IE. T
GCL1-JB 5 NaPSS # % K [a], GPC U 15 i &
GCL1-JB RMIXS 20 T3 (M, o) - L, GPC 25
KRE BN M GCLL-JB (4> T &.
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OH
0 SO;Na
CH;0 Il |
CHy~-0—CH,CHy—C—CH,CHyt—-0—CH,CHy—C—CH,CHy--OH
m Cl)H n
L

CH;0 CH,SO3Na
OH
Fig. 1 Structure representation of GCL1-JB
2.0 100 SURZY B = SN AT AR & NI RSO R o]
FE U &l 3 Fi7s. GCLL-JB FE MBI T 47 #
15} 1% BB SLS 4R 4T, W3 Zimm [ 40P 4 FF
leo £ Ke/R(0) W1 A5 e JiE R A JEARIINE. K Wl
3 10 £ B,c TRIHRIE  R(0) FF R B . phve i
g 140 E VAR M B AR 3 4 00 20 T ik (M, 0) M,
7 0s _mo =315600 KT M, . 5B HEH REL A, =5. 46
x 10 =% mol drn3/g2 s [A] 5% 2 4% Rg =64.1 nm. [A|%%
L T AR R K, ARATRER: GCL1-JB 84T i [ %2f
Shice lgM, TR, BT SR RN A A R A, 3 T

Fig. 2 Molecular weight distributions of GCL1-JB by GPC

Table 1  Weight-average molecular weight and polydispersity of
GCL1-JB
Sample M, M, M, Polydispersity
GCI1-JB 45000 59000 47800 1.31

2.2 FRTSIEELELST (SLS) MIE GCL1-JB B4t
X FE
2.2.1 JKIFEWTE) GCLI-JB By4aXt sy
E B T K B S TR T R
a2 H BLER EL AR TSN, . Schmidt ™) FE AT SR H
it ST B AU 3 AT B, R IR AR o A7 v BE AR A
10 nm Z2 45 (PR =Xt A2 7 30 ~ 200 nm 912
AU PRASE 20 15 3 DA Ay S X6 i 2R i fip I B
FHIRAR S 2824 0 1B AR UG U AT A 2 3 H A
JSK I B BB AR AR S RS (Y. GCL1-JB & A o 25 e
FEY BE S A SRR LA | AR R 3 M A S R A
A, AR IR FL A 2 4L, GCLI-JB 1A f# T /K b Hy B
B BS  FRB -, AE AR WY B A SRR R T AR
7 PP AT R AR AT R AT A i E
JER R E MO A GCLL-JB R B4k, i
F GCL1-JB FE/K W BEAF 76 5 H i AL, L
R IB M BT LA GCLI-JB 7E/K VA W 1Y 3h 4%
SEHUR AT R T AR B P S

fEJE GCL1-JB 75 /K i W o A7 70 AR IR 1) E4%IE
. TR LA BN BOR ARV M, KT
GCL1-JB By E 3245y 1.

1.0F—=02¢g/L
—0—0.4 g/
——0.8g/L

0.8

0.6

Intensity (a.u.)

0f
1 1 1
107! 10° 10! 102 103 104
Ry, (nm)
Fig. 3 Hydrodynamic radius distributions of GCL1-JB

dissolved in aqueous solutions with different concentrations
The detector angle for light scattering measurements is located at

90°.

2.2.2 SLS ¥ GCLI-JB fyEA /T

RS RIS I 3 43— 12 B 5 2 T B 12 B
g | TP AR I X I T GCLL-JB fk 58 v £ JoR R4 17
M. R T3] GCL1-JB MBS/ T &, 0]
VL3l & ) GCL1-JB % W Hh s hn 2 1 36 DL BR
GCL1-JB 1) 2 L fif 0 &5 , I 38 S LA 1 S
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002¢glL
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Fig. 4 Zimm plot of GCL1-JB aqueous solution at 25 °C
¢ ranges from 0.2 ¢g/L to 1.25 g/L
K is a constant for a given solution and temperature, and k

is a constant to spread the plot.

AR 08 LR BR IR AR AR L TR T ek
71 GCL1-JB, Hh 5 L A S5 20007 5 | 7 1) 48 A5 =X
U 55 R AR AR | ke i 8 A Q0 A T, — o B e —
L, T AN B it H i 3 S5 50 43 50045t R FH R 7
TRORUAS [ FLAR S0 X 21 f 485 SR i 5 i, H ]
DA T e SR P R VA VBN [R) FL AR B X 43

AR A . AT LR kB,
GCL1-JB % s i & &2 1% NaCl FF [R5 R A
T8 FLAR AR AR T AV o i A e dn 2R 5 2
Y NaCl F R KFLAR B RE R, AN BETH R 12
R0, P FLAR B, A5 4 43 B R 2R
NI NaCl 1A% WITEIE R FH 2 KALAE I iE
A AN g T B 8 455 X0, JL A 48 i NaCl ) 2t R
I, DA o TR, R R IR S A
S ACHUR BB 58 2 R, A 2 HAFEAE
GCL1-JB Hu53 ki A% o3 A 1 HLide. 181 5 J2 GCL1-
JB FEAN[R) B F58 B CONTIN $U4& J5 B Ak 11
SRS AR SERG I AL 7] GCLL-JB ¥ W h i in
ANEHE B NaCl, 741 0. 45 wm JEME T 9E, AR5
VAT B SCHU A3 M, DASRB 22 14 B 12 A% X e 5
Wi i it B A R vk . e R SRR TR T,
GCL1-JB Wk A AR 5 , BE A Peasi=ig , A 18
R0, o rp s XS B GCLL-JB B 43—+t
LRI A ) 222 AR T S 0 2 2R P i 8 o
SRR SR Y. A NaCl J5 , B % B 1 35 i
R, M 1 G i B B T A 1O PR T
WA NaCl J5, Na' IR B ¥, B 4EAERE
i ST BRI, 2R P A IO B bl Fl R A 2 )
FELVE R I T AR S A Y . AE AT R

XTI GCL1-JB B4 - J0RE 14 i A4 1 24 2 42 2 Bl
R T A ek /). 32 KR GCL1-JB 1Y
00 HL 7 95 B G, fff GCL1-JB 23 T U 46, 24 Fr
i NaCl B3 34551 0. 1 mol/L B, ShA G HU I
I GCL1-JB MBI 58 A2 2k, R XL
GCL1-JB Ay P 0. o st &t , GCL1-JB
FEZZAME R E 100 nm BT A4 7 28 R fige SR R
S M2 58 4T 2, BRI B R $h 2000 7 A=
O3 RARR, WA 0.45 pm B UE T, HAF
TE GCL1-JB B0 RiAe 53 A i LI

—o—c=0mol/L
1.0 - yaval —o—c=10.01 mol/L
% ——c=0.05 mol/L
m ——c=0.10 mol/L
0.8
E
& 0.6
2
504
K
0.2
0§
1 1 1 1
107! 10° 10! 10 10° 10%
Ry, (nm)
Fig. 5 Hydrodynamic radius distributions of GCL1-JB

dissolved in water with addition of NaCl with different ionic
concentrations
The detector angle for light scattering measurement is located at

90°.

Wi fE GCLI-JB ¥ W H s i 0.1 mol/L
NaCl, I JH 0. 45 pm BB U8 09 J5 26 TH BR 2 451 20
UAE P 52 ), PR FH #0286 ORI 2 GCLL-JB 43 F
sk vl 153 2] GCL1-JB B4 F 1Y I i 4 F 2.
GCL1-JB 7£ 0. 1 mol/L NaCl ¥ & H (1) [l 5% 2 42
R/NT A,/20,Ke/R(0) BAT A BEAIE, N 6
7R, R, HOREAR A ok BE OB PSR AT M. M,
=121300. 5 “HEH R A, = - 1.09 x 10 ~° mol
dm’/g”  Filk H1424E R, =7. 93 nm.

W 2 FR, GCL1-JB 7£ 0. 1 mol/L NaCl &
WS B0 M, g W5/ T 2 W DA 1Y
M, g5 T NaCl J§ GCLI-JB 4+ F U4, R, I /N 5]
7.93 nm. B TIHER T AR RO SR AEIK X
A TFAFEIN M, o BN TR GCLL-JB (I
Sy
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Table 2 Parameters by SLS and DLS of GCL1-JB dissolved in water and 0. 1 mol/L NaCl solution

Salt concentration ( mol/L) M, R,(nm) Ry, (nm) A, (mol dm?/g*) dn/de (ml/g)
0 315600 64. 10 86.53 5.46 x10°° 0. 1662
0.1 121300 — 7.93 -1.09 x10°° 0. 1584
125 —50 ) 2R B AR SR, PR FH 0. 45 ume B9 SFL U8 e ik
. 2 sl JERR 25 GCL1-JB A, GCL1-JB 3h75 68 iy
20¢ g s N
~ S 10f,qaee @700 AR QIS ) GCL1-JB 1Y 5 L fift S5 3500 Al GCLA -
2 115l £ JB R, B NaCl B9 A W7 A FdE— 4 113
5 S| URARER, GCLI-JB S U i A8 B2 ik
— ~2(um™2 P A Y (SR
x MO n e ) 59 BT 58 A . AN B R A7 AR 1 A% P
3 FIT SLS A5 GCL1-JB 48X 73 T BN N 2
LSy GCLI-JB [ L9243 F4F. SRTTIZ 51 F SLS Bl
1ool__. . . . . TR0 M, G AR GPC EE MY M, o K, 3R
o il T GCLI-JB 15 GPC hikE NaPSS fiHI %22 551

Fig. 6 Typical calculation of the M of GCL1-JB dissolved in 0. 1
mol/L NaCl aqueous solution by concentration dependence

Insert: Ke/R(6) versus ¢* for 0. 8 g/L GCLI1-JB solution in water

2.3 GCL1-JBHIEXZHFENH

HF GCLI-JB BV T /K o A7 16 2 v fft ot
N ARG, FEUR AR I, H75 SLS
LRI 2> T8 (M, o) B R T H BRI 21
. O 1At SIS BEIAE GCL1-JB B E.5E M, , 7F
GCLI1-JB & h im A & & NaCl 3K Bt #k GCL1-JB

.

GPC LM% GCL1-JB AH X} 73 7 2 /2 75 U
i S5HREE NaPSS MU 5 A K. GCL1-JB 20 A it
2 AR Y, 5 OR BT 3R R R R Y 45 A8 A
LT HRIR A, A T 2%l R R L AT R 4 A A
FILOT g AT LA SE GCLL-JB R 4 Rl g 5
NaPSS & ¥ 4 F 09 AH [\, Fir Lh GPC & I 45 Y
GCL1-JB A X} 43T I AN EwfG. Sy T it — 25 uE sk
GCL1-JB 5 F5FE NaPSS M4 5 22 5, Z B SCHik
(197414 T GCL1-JB/PDAC 5 NaPSS/PDAC H

(2) NaPSS/PDAC

(b) GCL1-JB/PDAC

250 500 750 1000

Fig. 7 AFM images of the self-assembled multilayers; (a) NaPSS/PDAC and (b) GCL1-JB/PDAC
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ZHAEIE SRS HEES T NaPSS Ml GCLI-JB [ 42 i
1) AFM JES. Q& 7 Frz, NaPSS [y H-F-1 , I
FLEARFEREAR , ¥y r AR R IOHLREFE (R,) 2 1. 078
nm. [ GCL1-JB 2 I & A KA KDIR RED), R,
1,689 nm. GCL1-JB [ 21 % JIi 1t % T RELRE 32 L1
NaPSS 1K, T HESEFE W GCLL-JB By 43 ¥
F% L NaPSS 58 i1, R, GPC 35  £5 A4 4H
X5 F it GCL1-JB Y ESL4rT & /.

GPC ¥ HAEfS 3 GCL1-JB X4 T GCLI-
JB, 5 F5FE NaPSS M 5 22 57 FE M g X
GCLI-JB B ESZ4rF /. 10 SLS ¥ 2 H ot
JEiR 5 435 B & R E GCL1-JB () 48 X% 43
FiE, JOTE S M. S50 58 o O S 5 B 5F i
GCL1-JB 1 2 H fiff S5 280 10, () Fsf >R FH ol 0 A3 o3
AR FZR , (5 Sl 25 6 HOF I & 0 18 A5 2 g
THIG Wl SRR 25, i ok ] DL, SLS 7445 2] 19 25
R GCLL-JB My HS 3 F 4. firA, GCL1-JB
(1Y FLSE -1 R 121300.

3 &g

(1) GCL1-JB ELHEH M T /K sl IR R v 9 P A7
7558 H gk BR800 R SR AR 4. S 56U i

bR T 5 GCLI-JB M0 AH 56 Pt R g 4 iR
—ASRLAREE KA 18 B 20 18 A5 = X . GCL -
TB 14 5 LA S R4 I GCLL-JB RAE IR & I FEATE
T3 SLS BAF M, g fH L GCLL-JB MY L5 M
K.

(2) 24 NaCl ¥ EEiAE] 0. 1 mol/L B, JEHEAY
BT REBRK GCL1-JB (1) 2R ¥ fiff Jo 300 5 ] Bl
3 Y AL AR B T D A B B A R AR A, WT I R
GCL1-JB M2, 7E b 450F T, SR O HE
SHNAE GCLI-JB Ay 4aXt o+ 1t R 121,300. iX 4
SRR GCLL-JB B0 F Y FLSE 4 T 1

(3)DLS Pk rp 2 A =R e AE AE B, b TR
fiff SO AR, R AR IR 42, T LA SLS ¥4l % GCL1-JB
M, oI KF GPC LI AE 1) M, pe. SR, 7E
DLS M3 rh 8 A58 X 043 2k 19 45 14 1, SLS 3L T e
GCLI-JB i M, o NIRFIRT M, oo fH, X2 A
GCLI-JB # 4 It GPC #rhE NaPSS 1Y 51 4 il 5
.

(4) AT EEST T SR PO IO v aff il 2
GCLI1-JB 431 (4 7 125, SR e A Joit 38 A G i
FEYI) ESL Ay TR M A

REFERENCES

1 Gidh A V,Decker S R,See C H,Himmelb M E, Williford C W. Anal Chim Acta,2006,555:250 ~258
2 XiangYujun( [ BH) , Xu Weijian (475 ) , Xia Xinnian ( B H74F) |, Xiong Yuangin ( B&3Z4X ) , Chen Lijuan ( FEHN 48 ) . Polymer Bulletin

(F55rTiR) ,2010,(9) :99 ~104

3 Qiu Xueqing( If$2%75) , Yang Dongjie (#4:7%) , Wang Xiaodong ( 84 ) . Chemical Materials For Construction (fb2##E41) ,2001, (2) ;40

~44

4 Liu Qing( X)) ,Lou Hongming( #5874 ) , Qiu Xueqing( IR 7 ) . China Pulp&Paper( " 4%) ,2009,128 (112) ;22 ~26

5  Lou Hongming(#:%:4#%) , Liu Qing (XU ) , Zhang Haibin ( 3K ) , Wu Lingying (=¥ ) , Qiu Xueqing ( 24 ). Polymer Materials
Science & Engineering( {543 ¥ M L4 5 T#2) ,2009,25(6) :103 ~ 106

6  Lou Hongming( #£24% ) , Zhang Haibin ( 3K ##) | Liang Qiao (2244 ) , Yang Dongjie (#437%) , Qiu Xueqing ( E*% 7 ). Journal of South
China University of Technology ( Natural Science Edition) (#ERgH! T K225k ( BARBIEMT) ) ,2011,38(4) 12 ~17

7  Deng Yonghong( ¥$7K£L) ,Guo Yunqging( 583z %% ) , Qian Yong( 4% 5 ), Lou Hongming ( #£%4%) , Qiu Xueqing ( %75 ). Acta Polymerica

Sinica( 55> T2#41) ,2012, (8) :838 ~ 846

8  Huang Zhiping( ¥ M) , Ma Xingang( &8N | Jiang Genjie (¥54R7%) , Cao Qingwei (B JEE) . The Journal of Solid Rocket Technology (

KA ) ,2004,27(3) 1233 ~237

9 Moacanin ], Felicetta V F,Haller W ,McCarthy J L. J] Am Chem Soc,1955,77:3470 ~ 3475

10 Rezanowich A,Goring D A J. J Colloid Sei,1960,15.452 ~471

11 Contreras S,Gaspar A R,Guerra A, Lucia L. A, Argyropoulos D S. Biomacromolecules,2008 ,9:3362 ~ 3369
12 Qiu X Q,Kong Q,Zhou M S,Yang D J. J Phys Chem,2010,114:15857 ~ 15861

13 Forster S,Schmidt M. Adv Polym Sci,1995,120.51 ~ 133

14 Schirtl W. Light Scattering from Polymer Solutions and Nanoparticle Dispersions. Berlin ; Springer,2007. 45

15 Sedlak M. Langmuir,1999,15 ;4045 ~4051
16 Sedlak M, Amis E J. ] Chem Phys,1992,96.817 ~ 825



34 A7 LT 45 < A JoE 3R 3k e 4K 5] GCL-JB 9 431kl 315

17 Qian Y,Deng Y H,Guo Y Q,Yi C H,Qiu X Q. Holzforschung,2013,67 :265 ~271

18 Ouyang X P,Deng Y H,Qian Y,Zhang P,Qiu X Q. Biomacromolecules,2011,12:3313 ~3320

19  Deng Yonghong( ¥KZL) , Wu Yuan( =JH) ,Feng XinJia (% £E4E) , Ouyang Xinping ( FXBH#F) , Yang Dongjie (# 5 7%) , Qiu Xueqing
( ER%:75) . Journal of South China University of Technology ( Natural Science Edition) (%55 ¥ T. K244 ( HARAR2E/) ) , 2010, 38
(11) .74 ~79

20  Schmidt M. Macromol Chem Rapid Commun,1989,10(2) :89 ~96

21 Qiu Xueqing( 2% ), Qian Yong (£ 5 ), Guo Yunqing ( 3832 ¥ ) , Deng Yonghong ( XB 7K £1) . Journal of South China University of
Technology ( Natural Science Edition) ( AR T R AR (A %ﬁr’:}’l’ﬁﬁ) ),2012,40(10) ;77 ~82

22 Yan M F,Yang D J,Deng Y H,Chen P,Zhou H F,Qiu X Q. Colloids Surf A ;Physicochem Eng Aspects,2010,371:50 ~58

Molecular Weight Determination of Lignin-based Superplasticizer GCL1-JB

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

Abstract The molecular weight (M) of the lignin-based superplasticizer GCL1-JB was determined by static
light scattering ( SL.S) and gel permeation chromatography ( GPC). Results showed that the M value
determined by SLS (M, <) was much larger than that determined by GPC (M, ;) because of the
polyelectrolyte effect and aggregation behaviors. To determine the real M of GCL1-JB by SLS,NaCl was added
into the GCL1-JB solutions to restrain the polyelectrolyte effect, and the GCL1-JB dissolved in NaCl solution
was further filtered by micro-filtration membrane with suitable pore size to remove the GCL1-JB aggregates.
During DLS measurement of GCL1-]JB ,there existed two diffusion peaks:a fast mode and a slow mode. The fast
mode is related to the GCLI-JB single molecules,and the slow mode is related to the polyelectrolyte effect and
the GCL1-JB aggregates. The slow mode was inhibited gradually by adding NaCl followed by filtering, and
finally disappeared when NaCl concentration reached 0. 1 mol/L. With disappearance of the slow mode , M ¢ ¢
was determined to be 121300, which was considered to be the real M of GCL1-JB single molecules. M of
GCL1-]JB determined by SLS at this stage was still larger than that determined by GPC because of the
difference in conformations between GCLI-JB and GPC standards ( NaPSS). The conformations of GCLI1-JB
was more curling than that of NaPSS; therefore, when NaPSS was used as the GPC standard, the M . was
smaller than the true M of the GCL1-JB. This work provides a method to determine the true M of GCL1-JB,
which is significant for determining the absolute M of lignin and its derivatives that having polyelectrolyte
effect and aggregation behaviors.

Keywords Lignin, Molecular weight, Laser light scattering, Gel permeation chromatography, Polyelectrolyte
effect, Aggregation
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